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SSLCA Steller sea lion conservation area 
SSLCZ Steller sea lion foraging zone 
SST sea surface temperature 
t ton 
TAC Total allowable catch 
TAD time at depth 
TAR Third Assessment Report 
TL total length 
TMDL Total Maximum Daily Load 
U.S. United States 
USC United States Code 
USCG United States Coast Guard 
USFWS United States Fish and Wildlife Service 
VMS vessel monitoring system 
VOE-CIA VMS-Observer Enabled Catch-In-Areas 
VRHS voluntary rolling “hot spot” 
WA/OR/CA Washington/Oregon/California 
WYK West Yakutat 
YOY young-of-the-year 
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EXECUTIVE SUMMARY 
 
In compliance with section 7 of the Endangered Species Act (ESA), the National Marine Fisheries 
Service (NMFS) has drafted this Biological Opinion that has resulted from a consultation on the 
authorization of groundfish fisheries in the Bering Sea and Aleutian Islands region (BSAI) under the 
Fishery Management Plan for Groundfish of the Bering Sea and Aleutian Islands Management Area, and 
the authorization of groundfish fisheries in the Gulf of Alaska (GOA) under the Fishery Management 
Plan for Groundfish of the Gulf of Alaska, including authorization of parallel groundfish fisheries 
prosecuted in Alaska state waters (these are federal fisheries conducted concurrent with and in state 
waters adjacent to an open federal fishery in the EEZ). This biological opinion is comprehensive in scope 
and considers the fisheries and the overall management framework established by the respective FMPs to 
determine whether that framework contains necessary measures to ensure the protection of listed species 
and critical habitat.  
 
Background and Consultation History 
 
In a letter to NMFS, on October 18, 2005, the North Pacific Fishery Management Council (Council) 
recommended that NMFS commence the process to reinitiate a FMP-level formal Section 7 consultation 
on the effects of the Federal groundfish fisheries on ESA-listed species under U.S. Department of 
Commerce jurisdiction. On April 19, 2006, the Protected Resources Division of NMFS/Alaska Region 
received a written request from the Alaska Region’s Sustainable Fisheries Division to re-initiate section 7 
consultation on the Alaska Groundfish FMPs to evaluate the effects of current federal fisheries 
management on listed species in light of information gained and management actions taken since previous 
consultations. That request was accompanied by a biological assessment that reviewed the likely effects 
of the proposed action on all twelve of the listed marine species found in waters off Alaska. The 
biological assessment concluded that the Steller sea lion (both the western and the eastern DPS), the 
North Pacific humpback whale, and the North Pacific sperm whale were likely to be adversely affected by 
the proposed action.  
 
On June 21, 2006, Protected Resources concurred with the Sustainable Fisheries Division’s request and 
with the findings of the biological assessment, and formally initiated section 7 consultation on these three 
species and their designated critical habitat.  
 
Action Area 
 
The action area under consideration is the Exclusive Economic Zone (EEZ) of the BSAI and GOA, as 
well as state waters where the State of Alaska parallel fisheries occur. This action area covers all areas 
directly affected by fishing and indirectly affected by the removal of fish from nearby waters. The action 
area also encompasses all designated critical habitat for Steller sea lions in waters off Alaska.  
 
Proposed Action 
 
NMFS SFD, under the authority of the Magnuson-Stevens Fishery Conservation and Management Act 
(MSA), and the State of Alaska propose to: (1) authorize groundfish fisheries in the BSAI under the FMP 
for Groundfish of the BSAI; (2) authorize groundfish fisheries in the GOA under the FMP for Groundfish 
of the GOA; (3) authorize parallel fisheries within State-managed waters. Management of groundfish 
fisheries within the EEZ off Alaska and parallel fisheries in adjacent State waters is a continuing activity. 
The action being evaluated is an ongoing activity. Thus, NMFS has evaluated the potential effects of this 
action were it to continue, with its current management policy into the foreseeable future. 
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NMFS first deconstructed this complicated action into its component parts. This deconstruction yields 
four main groups of interrelated activities which comprise the proposed action: 
 

 fisheries management policy; 

 exploitation strategy; 

 annual fisheries assessment; and  

 implementation of the fisheries. 
 
This break-down in the description of the action permits examination of how parts of this action inter-
relate. It facilitates an evaluation (in later chapters) of the effects of various aspects of this complicated 
action on listed species and designated critical habitat. For example, while policy on its own does not 
result in the removal of fish, it does set up limitations and expectations for removals. It sets in place a 
structure and process that affects how decisions about allowable levels and patterns of fishery removals 
are made in the face of differing sources and levels of information and uncertainty. Fishery management 
policy also affects fishery assessment practices and methodologies, as well as the treatment and reporting 
of components of assessments, once they are completed. Thus, while at first glance, the pattern and level 
of fishery removals occurring in different groundfish fisheries may seem independent, they are affected 
by, and highly inter-related with, policy choices, decisions about exploitation strategies, and stock and 
stock complex assessments that were made or accomplished earlier. 
 
Recovery Plan for Steller Sea Lions 
 
NMFS completed the first recovery plan for Steller sea lions in December 1992. The recovery plan 
became obsolete after the reclassification of Steller sea lions into two distinct population segments in 
1997. Because of the continued decline in the western DPS, and nearly all of the recovery actions 
contained in the first plan had been completed, NMFS assembled a new Steller Sea Lion Recovery Team 
(Recovery Team) in 2001 to assist NMFS in revising the Recovery Plan to promote the conservation of 
the Steller sea lion. In March 2006, the Recovery Team submitted a draft of the Recovery Plan to NMFS, 
at which time it became an agency document. The Recovery Plan then went through peer and public 
review and NMFS completed the revised Recovery Plan on February 29, 2008. The revised Recovery 
Plan is a guidance document for the Agency as it continues to manage Steller sea lions and their habitat 
throughout their range. It contains recovery criteria which are described in several chapters of this 
Biological Opinion, and these are stated in performance measures by sub-region. The Recovery Team felt 
it was important to consider sub-population vital rates and demographic characteristics when considering 
the status of recovery of the western DPS. The Recovery Plan notes that significant declines over large 
areas (two subareas or more) could indicate that extinction risk may still be high and that further research 
would be needed to understand the threats and would indicate a lack of recovery for the DPS as a whole. 
Thus, the Recovery Team felt it was important to maintain viable sub-populations within the western DPS 
and not rely solely on the core of the range to provide for increasing population numbers over the short 
term. 
 
For recovery, NMFS expects to see that both survival and pup production (natality) have increased to the 
point that the population is not only able to sustain itself, but is able to grow at a modest rate. One feature 
of the North Pacific, decadal scale climate change, appears to have ecosystem-scale ramifications and 
may potentially influence the recovery of Steller sea lions. Therefore, the choice of time period length in 
the recovery criteria in the Recovery Plan was influenced not only by the need to be confident that 
survival and natality had increased and are supporting the population growth rate, but that the recovery 
scenario has been maintained long enough to have a reasonable likelihood of occurring over multiple 
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regimes. This is not a guarantee that the Steller sea lion population can increase in all regimes, but it does 
lend further evidence that this population can meet ESA requirements to either downlist or delist. 
 
Steller Sea Lion: Western Distinct Population Segment 
 
The endangered western DPS of Steller sea lion has declined by almost 90% throughout its range, 
reaching its smallest size in 2000. Prior to the 1990s, the primary causes of the decline may have been 
commercial harvests of Steller sea lions, entanglement of juvenile Steller sea lions in commercial fishing 
gear, and intentional shooting by fishermen. However, since 1991 these effects have been nearly 
eliminated, yet the overall population is not recovering.  
 
At present in the scientific community, there is no clear leading hypothesis to explain the decline of the 
western DPS of Steller sea lions in the 1990s (DeMaster et al. 2001) nor its apparent overall stability 
since 2000 (NMFS 2008). Commercial fishing, nutritional stress, predation, and natural environmental 
changes are all considered to be factors in the decline and lack of recovery (NMFS 2008). The age groups 
originally thought most likely to be affected during the steep declines of the 1980s were juveniles and, to 
a lesser extent, adult females (Merrick et al. 1987, Pitcher et al. 1998, Rosen et al. 2000a, Alaska Sea 
Grant 1993); data collected in the last decade has put new emphasis on the potential risks to adult 
females.  
 
There is general scientific agreement that the decline of the western DPS of Steller sea lion in the 1980s 
resulted primarily from declines in the survival of juvenile Steller sea lions. Evidence for this comes 
primarily from the central GOA, but trends in population counts along the range are consistent with this 
general conclusion. At the same time, however, smaller reductions in adult survival also occurred, and a 
three-decade long decline in natality in the central GOA began. There is less scientific agreement as to 
whether these changes had a nutritional cause (Merrick et al. 1987, Pitcher 1998, Rosen et al. 2000a, 
Alaska Sea Grant 1993, DeMaster et al. 2001), and whether fishery-induced changes in the forage base of 
Steller sea lions contributed to and continue to contribute to dietary or nutritional deficits (DeMaster et al. 
2001, NMFS 2008). Groundfish fisheries managed under the two FMPs may adversely affect Steller sea 
lions by (a) competing for Steller sea lion prey and (b) affecting the structure of the fish community in 
ways that reduce the availability of alternative prey. 
 
Under normal circumstances, the life history of Steller sea lions would protect them from short-term 
declines in the reproductive success of adult females or the survival of juvenile Steller sea lions. Steller 
sea lions are long-lived species with overlapping generations, a life-history strategy that protects them 
from short-term, environmental fluctuations. Their life history strategy would protect sea lion populations 
from variable survival and mortality rates caused by short-term phenomena like ENSO. However, this 
life-history strategy may not protect Steller sea lions from changes in birth rates and juvenile survival that 
continue for two or three decades.  
 
Recent data on population trends (2000 – 2008) indicate that the western DPS as a whole has stabilized, 
in many sub-regions is increasing, but in two sub-regions is continuing to decline. Improvements in 
juvenile survival rates may be attributed to management actions taken in the 1990s to reduce direct 
mortality factors and improvements in prey access resulting from fishery management measures 
implemented in the early 2000s.  
 
Evidence provided in the Environmental Baseline indicates that current levels of mortality due to disease, 
contaminants, and direct human effects including direct fisheries effects (e.g., mortality due to catch in 
gear, shooting by fishermen, collisions with vessels), are unlikely to affect the ability of the western or 
eastern DPSs to survive or to recover.  
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Response of Steller Sea Lions 
 
Our review of the condition of the western DPS of Steller sea lion within the action area found that the 
overall western DPS decline was likely due to the cumulative effect of multiple factors, and that the 
marked change in the rate of the decline since 1990 suggests that the factors that contributed to the more 
rapid declines may not be the most significant stressors now operating. Direct sources of mortality likely 
were significant contributors to the Steller sea lion population declines observed prior to the 1990s. Since 
1990, rates of mortality from these sources such as harvests, shooting, entanglement, and incidental catch 
have been substantially reduced and likely have contributed to a rebound in both juvenile and adult 
survival rates. Subsistence harvests of Steller sea lions continue but have declined substantially and are 
unlikely to be a substantial factor.  
 
Killer whale predation also has the potential to be a significant top-down source of mortality. Available 
evidence from survival rates, isotope analyses, field observations of predation rates, and observations of 
prey types indicate that predation by killer whales is within the expected natural mortality level for Steller 
sea lions, although in some areas (e.g., central Aleutians), effects of killer whale predation could be 
amplified. However, the data to evaluate this hypothesis are unavailable.  
 
Evidence that indirect or bottom-up factors may have contributed to the decline observed from the mid-
1970s through the late 1990s include reductions in size at age, possible depressed late-term pregnancy 
rates, significantly reduced pregnancy rates for lactating females, and a decline in per capita natality of 
female sea lions at some rookeries. These responses by Steller sea lions are opposite to those predicted by 
direct, top-down, factors as body condition, growth rates, and natality should increase or remain the same 
when population abundance is reduced. These bottom-up factor(s) appeared to be affecting Steller sea 
lions as early as the 1960s and 1970s, at about the same time that large numbers of Steller sea lions were 
also killed directly (especially in the late 1970s and 1980s). The combination of reduced population 
abundance and poor body condition indices is consistent with a reduction in carrying capacity.  
 
The carrying capacity of the North Pacific for Steller sea lions likely fluctuates in response to changes in 
the environment. Maschner et al. (2010) reported from the archeological record in the western GOA 
region that Steller sea lions likely have gone through at least three major declines in the last 1000 years 
and that these collapses are closely tied to reported regime shifts in the North Pacific ecosystem.  
Maschner et al. (2010) report on the archeological record from historic Native village sites in the western 
Alaska Peninsula area and Unimak and Sanak Islands noting some Steller sea lion abundance response to 
Aleut harvest for skin kayaks during the period 1400-1700 AD, but that the paleoarchaelogical record 
from 250 to 4,500 years bp suggests sea lion abundance fluctuations are not necessarily correlated with 
human numbers but more likely climate and oceanographic conditions which are also reflected in these 
sites. Both regional and localized fisheries removals of prey could have exacerbated natural changes in 
carrying capacity, possibly in non-linear and unpredictable ways. Although the “junk food” hypothesis 
(Rosen and Trites 2000a) in its original form is not well-supported by available data (Rosen 2009), 
changes in the overall energy density of the prey field due to both climate shifts and long-term fisheries 
impacts (e.g., exploitation strategy), may have reduced the efficiency of Steller sea lions and affected 
their ability to obtain adequate energy to maintain body condition and full reproductive potential. 
  
In our review of climate and regime shifts, gadids were not necessarily affected across the range of Steller 
sea lions by the 1977 regime shift. Although it appears that EBS pollock did benefit from this change, 
GOA pollock and Atka mackerel likely were unaffected or affected in different ways that are still not 
clear. Also, the Steller sea lion population may have been increasing during the warm climate regime of 
the 1940s and 1950s, a period that was likely rich in gadids, but may have been affected by nutritional 
stress as early as the 1960s and 1970s, before the 1977 regime shift (Trites and Larkin 1992). Results by 
Hennen (2006) correlate sea lion declines with fisheries around rookeries in the 1980s, and find no 
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correlation between fisheries and sea lion dynamics in the 1990s after conservation measures were 
enacted around rookeries and shooting was prohibited. AFSC (2010a) found one negative relationship 
between directed fisheries and Steller sea lion declines in the 1990s in the Gulf of Alaska and two positive 
relationships in the BSAI, but no significant relationships in the subsequent decade, when extensive 
conservation measures were implemented to reduce the overlap between Steller sea lions and fisheries 
and to limit overall exploitation on declining fish stocks.  
  
To summarize the Environmental Baseline impacts, climate and regime shifts, diseases, parasites, and 
predation have affected Steller sea lions throughout their existence, and humans have hunted them for 
food and for other uses for thousands of years. The impact of each of these factors has likely varied over 
time in response to marine ecosystem dynamics and predator abundance (e.g., killer whales and humans), 
as well as in response to the size of the Steller sea lion population itself. Steller sea lions persisted in the 
North Pacific despite the adverse impact of these stressors, and they did so without an apparent loss of 
genetic diversity, which would indicate that the population had gone through a “genetic bottleneck” 
(NMFS unpublished data). Therefore, for tens of thousands of years prior to the 1970s, Steller sea lions 
adapted to and accommodated fluctuations in their carrying capacity due to natural variability, disease 
and parasitism, killer whale predation, human-related kills, and apparently maintained, on average, a 
relatively large population size (i.e., above the point that would have resulted in an obvious genetic 
bottleneck). This is not to say that the population did not go through historical changes in population size 
or distribution as reported by Nelson (1887) and Maschner et al. (2010) or similar changes for seabirds 
(Causey et al. 2005). The western portion of the range of Steller sea lions was probably at a relatively 
large population size at the beginning of the sharp declines in the 1980s, and may have been increasing 
prior to that decline.  
 
The cumulative effects of future state, tribal, local, and private actions on Steller sea lions and their 
critical habitat include State fisheries, subsistence harvest, illegal shooting, entanglement in marine 
debris, disease, and disturbance from vessel traffic. The reported take levels associated with subsistence 
harvest in the eastern DPS are low and, as concluded in the Recovery Plan (NMFS 2008), should not 
impede recovery of the western DPS. Levels of Steller sea lion harvest in a few locations in the western 
DPS (e.g., Atka, where the total take estimate for 2007 was 54, with an upper range estimate of 87.2) 
could contribute substantially to the already downward trend in the local area and contribute to the overall 
downward trend in the subarea.  
 
State-managed fisheries include salmon fisheries that occur in nearshore and offshore areas. Herring 
fisheries are also managed by the State. Both of these target high-energy forage species that may be 
important components (at least seasonally) of the diet of Steller sea lions. Additional cumulative effects 
include state groundfish fisheries in state waters and in the EEZ that are not managed under parallel 
regulations and are not included in a NMFS FMP. This includes lingcod, black, and blue rockfish, state 
waters sablefish, and the state waters Pacific cod fishery. The State of Alaska employs various 
management measures that indirectly provide some measure of protection to sea lions, and all waters 
within 3 nm of sea lion terrestrial sites in the western DPS are closed to vessel entry, including vessels 
fishing under state programs. These state fisheries as currently prosecuted would present similar issues 
and concerns as those associated with the proposed actions, albeit at much reduced levels. Generally, 
these fisheries are small compared to the Federal fishing associated with the proposed action, e.g., the 
2000 State of Alaska pollock harvest for the Gulf of Alaska was 1.7% of the Federal fishery. However, in 
some fisheries, the proportion is larger, e.g., the State of Alaska Pacific cod harvest was 22.5% of the total 
Federal ABC. The amount to which state fisheries may add to the cumulative effects to the western DPS 
remains unknown, but could be significant in that they take place within near-shore areas and often target 
highly-concentrated, high value prey species for these Steller sea lions.  
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Indirect or bottom-up factors may have contributed to the decline observed from the mid-1970s through 
the late 1990s. These bottom-up factor(s) appeared to be affecting Steller sea lions as early as the 1960s 
and 1970s, at about the same time that large numbers of Steller sea lions were also killed directly 
(especially in the late 1970s and 1980s). The combination of reduced population abundance and poor 
body condition indices is consistent with a substantial reduction in carrying capacity. Changes in vital 
rates may have been a function of acute direct mortality factors, as well as chronic nutritional stress 
resulting from a combination of reduced prey availability and quality. Two stressors were likely to have 
affected the prey field for Steller sea lions: (1) climate induced changes in the species composition, 
distribution, or nutritional quality of Steller sea lion prey and (2) fishery-induced changes in localized or 
overall prey abundance and quality. While the carrying capacity of the North Pacific for Steller sea lions 
likely fluctuates in response to changes in the environment, fisheries removals of prey likely have 
exacerbated natural changes in carrying capacity in some sub-regions.  
 
Overall, the western DPS of Steller sea lion has had a statistically significant improvement in the rate of 
change from the 1990s to the 2000s. In this recent decade, four of the seven sub-regions have positive 
rates of growth that are statistically significant (α = 0.1). Only one sub-region is declining at a statistically 
significant rate (i.e., western Aleutian Islands) in this last decade. Over the last eight years, the numbers 
of sea lions in this sub-region have declined by over 40%. If it were not for this one sub-region, it could 
be argued that the western DPS of Steller sea lions were moving toward recovery, as (1) overall the 
population is increasing and moving toward the number of animals required for downlisting, (2) no two 
juxtaposed sub-regions are in significant decline, and (3) no one sub-region has a decline in abundance of 
over 50%. However, because of the current decline in the western Aleutians, as well as the slow decline 
observed in the central Aleutian sub-region, the recovery of this DPS is not meeting the criteria in NMFS 
(2008). If population growth trends in the western and central Aleutians continue at current rates, Steller 
sea lions may go extinct from this portion of their range.  
 
To facilitate a more in-depth examination of Steller sea lion pup and non-pup counts and trends, vital 
rates, prey resources and fishery harvests of prey, and other physical and biological data throughout the 
range of the western DPS, NMFS subdivided groups of rookeries that have similar demographic 
characteristics into Rookery Cluster Areas or RCAs. This analysis is used throughout this Biological 
Opinion and is described in detail in Chapter 5. The following is a summary of the status of Steller sea 
lions in each of these RCAs. 
 
In the western DPS, Steller sea lions are in significant decline in the western Aleutian sub-region (RCA 
1). In the western portion of the central Aleutian sub-region (RCAs 2 and 3), the sea lion population 
appears to be declining, but the rate of decline since 2000 is not significant (P > 0.1, threshold for 
significance used here and elsewhere in this Opinion). In the eastern portion of the central Aleutian sub-
region (RCAs 4 and 5), there are inconsistent trend estimates, but pup production is increasing in both 
areas. In the eastern Aleutians sub-region (RCA 6 and part of RCA 7), sea lion numbers are increasing at 
a statistically significant and robust rate (e.g., 3% or over per year). The western GOA sub-region is also 
increasing at a statistically significant and robust rate, although, in the eastern portion of this sub-region 
(RCA 8), the rate of recovery is not robust (between 0 and 3% per year). In the central GOA sub-region 
(part of RCA 8 and part of RCA 9), sea lion numbers are have been stable since 2000. Finally, in the 
eastern GOA the rate of increase is both robust and statistically significant. However, in the western 
portion of the sub-region (RCA 9), the rate of recovery is not robust, while in the eastern portion of the 
sub-region, the rate of recovery is robust.    
 
The western Aleutian Islands (RCAs 1-3) represents an ecosystem characterized by a narrow continental 
shelf. Relative to other subareas (Bering Sea or GOA), the Aleutian Islands region as a whole (RCAs 1-5) 
has the smallest total biomass of the important Steller sea lion prey. Throughout much of the Aleutian 
Islands, Steller sea lions rely primarily on two key prey species: Atka mackerel and Pacific cod. 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

Executive Summary Page xxvi 
  

Telemetry results indicated that juveniles foraged intensively inside of critical habitat and that they also 
ranged widely offshore, perhaps foraging within eddy systems to the west and north of the Aleutians. 
Since 1999, fisheries have removed a consistently high proportion of the total catch within critical habitat. 
During this same time Steller sea lions numbers continued to decline. While some regionally limited 
fishery changes have been implemented to reduce seasonally aggregated catch within critical habitat or to 
improve dispersal of catch (e.g., seasonal/spatial quotas, platoons), in general these measures have not 
been associated with any significant change in Steller sea lion trends. In the far west (RCAs 1-3), a 
combination of factors has possibly affected Steller sea lions, including: (a) removals of Atka mackerel 
and Pacific cod with a high proportion of catch inside critical habitat, (b) spatial heterogeneity of Steller 
sea lion foraging habitat (highest habitat patchiness, fewest prey options, and least productive of the three 
eco-regions) and (c) killer whale predation, although current surveys have yet to observe a transient killer 
whale in RCA 1 but high numbers have been surveyed in RCAs 2 and 3.  

 
RCAs 4 and 5 are similar to RCAs 1-3 due to a narrow shelf, relatively small groundfish biomass, and a 
low diversity Steller sea lion diet. There has been no fishing for the primary groundfish prey species 
(Atka mackerel) within critical habitat in RCA 5 since 2002, nor any directed Atka mackerel fishery ever 
in RCA 4. In RCA 4 Steller sea lion non-pup numbers show a decline between 2000 and 2008, while pup 
production has increased during this time period. In RCA 5, sea lion numbers are increasing, but not 
robustly. A combination of a high proportion of Pacific cod catch within critical habitat in winter in an 
intermediate Steller sea lion foraging environment in RCAs 4-5 has possibly resulted in chronic long-term 
nutritional stress that has adversely affected survival and reproduction to the extent that the population is 
not recovering at a robust rate.  
 
The central Bering Sea and GOA region (RCAs 6-7) represents an ecosystem characterized by a broad 
continental shelf, the largest biomass of important Steller sea lion groundfish prey species (pollock and 
cod), and a relatively diverse Steller sea lion diet. Here, Steller sea lion numbers are increasing at a robust 
rate. Telemetry data from RCA 6 shows that juveniles forage primarily within critical habitat areas 
including the extensive SSLCA. In RCA 7 juveniles utilize critical habitat areas intensively, but they also 
move offshore into eddy systems. Since 1999, fishery measures have significantly reduced catch in 
critical habitat and have seasonally dispersed catch as well, particularly in RCA 6. Fishery management 
measures in this highly productive region appear to be sufficient to allow for recovery of these RCAs. 
 
RCAs 8 and 9 are characterized by a continental shelf and groundfish prey biomass of intermediate 
magnitudes compared to Areas 1-5 (smaller) and Areas 6-7 (larger). The diet of Steller sea lions is 
relatively diverse in these areas, and the chief groundfish prey species are pollock, salmon, Pacific cod 
and arrowtooth flounder. A high proportion of the total catch of pollock and Pacific cod is caught in 
winter and within critical habitat. Steller sea lion numbers have stabilized over the last 20 years, but have 
shown only slight increases in the 2000s in these RCAs, suggesting that fishery measures may have 
provided for limited recovery. A combination of high catch amounts of pollock and Pacific cod within 
critical habitat in winter in RCAs 8-9 in an intermediate Steller sea lion foraging environment could 
possibly have resulted in chronic long-term nutritional stress that has adversely affected reproduction, but 
probably not survival, resulting in the current population stability but lack of recovery. To achieve a more 
robust recovery trajectory in these RCAs, additional measures to reduce the amount of Pacific cod caught 
in winter could be considered – although given the net increase in numbers over the last eight years and 
the robust recovery in the western and eastern GOA sub-regions, this recommendation would be 
considered a conservation measure, and not a mitigation measure to remove jeopardy or adverse 
modification of critical habitat. 

  
RCA 10 is the area that contains the easternmost region of the western DPS. It contains Prince William 
Sound, the eastern GOA, and the Kenai Coast. Steller sea lion numbers appear to be recovering in this 
region at a robust rate and are meeting the demographic criteria contained within the Recovery Plan. The 
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composition of Steller sea lion prey differs here from that in RCAs 1-9, shifting to a prey complex more 
similar to that found in southeast Alaska. Telemetry data indicates that most juveniles forage within 
critical habitat zones within PWS and the offshore islands. These areas are closed to trawling for pollock 
and Pacific cod. No changes in fishery management measures appear necessary within RCA 10.  
 
In the Russian/Asian portion of the western DPS, data collected in the former Soviet Union indicates that 
in the 1960s, the Steller sea lion population totaled about 27,000 (including pups), most of which were in 
the Kuril Islands. Between 1969 and 1989, numbers of adult and juvenile Steller sea lions at major 
rookeries and haul-outs in the Kuril Islands alone declined 74% (Merrick et al. 1990). By 1990, the total 
Russian population had declined by approximately 50% to about 13,000 (the populations most proximate 
to the U.S. portion of the western DPS). Between the early 1990s and 2008, the Russia/Asian population 
(including pups) increased at a statistically significant and robust rate to about 25,000 overall (Burkanov 
and Loughlin 2005, V. Burkanov personal communication, J. VerHoof, personal communication). 
 
Summary of Weight of Evidence for Risks to the Western DPS 
 
The western Steller sea lion DPS declined significantly through the 1980s and 1990s. Since 2000, the 
decline has ceased and in most sub-regions the wSSL population is increasing. Sub-regions where the 
decline continues are the western and central Aleutian Islands (RCAs 1-5). Sea lion abundance is 
increasing at a statistically significant rate in four of remaining the five sub-regions.  
 
The area inhabited by the western DPS is a fished ecosystem, from which large quantities of certain target 
species have been harvested since the 1960s, initially by foreign fisheries and by 1989 entirely domestic 
fisheries. The count of Steller sea lions in the western DPS in the Kenai to Kiska census area was over 
100,000 animals (non-pups) by the end of the 1950s and about 90,000 around the end of the 1970s. Then 
a marked decline commenced with about 22,000 non-pups counted in this census area by 1990, and by 
2000 the number of non-pups was at about 15,000. About 17,000 were counted as of 2008 in the Kenai to 
Kiska census area, the last survey date for non-pup animals.  
 
Many have speculated on reasons for the decline in the 1980s and 1990s, including a climate regime 
change in the late 1970s that may have altered habitat conditions and prey abundance and diversity, 
increased predation, intentional and non-intentional human-caused mortalities, and fishery effects. It is 
generally agreed that the primary factor or factors responsible for the steep decline in the 1980s will never 
be identified with any assurance. Likely it is a combination of multiple factors (NRC 2003). In this last 
decade, the available information on birth and death rates indicates that adult and juvenile survival rates 
are similar to those pre-decline, but that natality has declined on the order of 30% relative to the pre-
decline era. Our understanding about changes in these vital rates are limited as the number of sub-regions 
properly studied in the western DPS is limited to perhaps two or maybe three (e.g. Marmot Is. in RCA 9).   
 
Pup to non-pup ratios are an indicator of reproductive rates (or natality) in sea lion populations. Chapter 3 
describes some of the caveats about the interpretations of ratios of counts of pups to counts of non-pups. 
Values for the ratios of counts of pups to adult females on rookeries are provided in Table 3.6. Pup/adult 
female ratios in the western Aleutian Islands sub-region are the lowest of any of the western Steller sea 
lion DPS sub-regions (i.e., 0.29). All other sub-regions show pup/adult female ratios of 0.37-0.42, which 
are about 28% higher than in the western Aleutian Islands. In the central Aleutian Islands, a sub-region 
that has experienced a 36% decrease in natality over the past three decades (Holmes et al. 2007), the 
pup/adult female ratio is 0.39. The pup/adult female ratio for the eastern DPS is in excess of 0.8, which is 
associated with a robust rate of increase in abundance for over 20 years (i.e., 3% per year).  
 
Other measures of SSL natality have been published including models by Holmes et al. (2007) and 
Maniscalco et al. (2010). Brand/resight work, particularly in Russia, show that some SSLs move away 
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from branding sites and other sea lions from other sites immigrate (Burkanov 2010), confounding 
calculation of pup/non-pup ratios as indicators of natality. Results of these various studies are equivocal 
in ascertaining a natality rate that would result in continued population increase. Given population 
increases in three of the six US sub-regions in the western DPS from 2000-2008, natality appears 
sufficient to ensure increases in most of the sub-regions. However, interpretation of a successful natality 
rate inferred from pup/adult female ratios is confounded as the ratio in the central Aleutian Islands (0.39) 
where the population is decreasing in numbers of non-pups and pups is greater than the ratio in the eastern 
Aleutian Islands and the western and eastern GOA where numbers of non-pups and pups are increasing 
(Table 5.3). 
 
Pup to non-pup ratios based on data collected in 2009 suggest that natality rates of the western DPS are 
lower than those in southeast Alaska (DeMaster 2009). The pup to non-pup ratio from the two largest and 
oldest rookeries in southeast Alaska (Forrester Complex and Hazy Island), was 0.85. Rookery pup to non-
pup ratios varied from 0.44 to 0.63 among sub-regions in the western DPS in 2009 and averaged 0.57. 
(DeMaster 2009). The most reasonable explanation for the pattern of natality in the western DPS relative 
to the eastern DPS is that the western DPS is nutritionally stressed as other hypotheses related to 
mechanisms associated with decreased natality (e.g., disease and contaminants) have for the most part 
been dismissed as not being significant.  
 
This BiOp seeks to address the issue of whether the groundfish fisheries in the GOA and BSAI areas are 
jeopardizing the continued existence of the western DPS of Steller sea lions or adversely modifying its 
critical habitat. Given that in the seven sub-regions identified in the down- and de-listing criteria in the 
Steller sea lion Recovery Plan (NMFS 2008), trends in abundance are increasing in four sub-regions, our 
primary focus of this Biop has been directed at the two sub-regions where substantial declines in 
abundance have been recorded since 2000. The continued decline in these sub-regions in light of 
continued fisheries, some of which target prey utilized by Steller sea lions, is of considerable concern to 
the Agency. We recognize existing fishery measures are likely mitigating impacts on Steller sea lions in 
other sub-regions, allowing recovery to continue, and are not recommended for change; our focus here is 
on what additional measures, or changes in measures, may be required in the two sub-regions of primary 
concern.  
 
It appears from a weight of evidence perspective that the following factors have acted or continue to act 
individually or together to cause significant declines or otherwise limit the rate of recovery in one or more 
of the sub-regions that comprise the distribution of this DPS: 
 
• Change in carrying capacity for SSLs; the North Pacific is likely a different ecosystem today than in 

the 1950s and 1960s. No regime shift has occurred since the decline began in the late 1970s or early 
1980s that might suggest another favorable foraging environment for Steller sea lions is on the 
horizon. Therefore, the habitat for the western DPS in the North Pacific may be close to its maximum 
capacity to sustain populations of SSLs, other large piscivorous marine mammals, and ichthyo-
piscivorous competitors, and current fishing levels. 

• Overlapping diets among SSL competitors, particularly arrowtooth flounder (Section 4.2.4; Boyd 
2010), which is at a likely highest ever abundance in the North Pacific, may be a factor in placing 
competitive pressure on common prey items for Steller sea lions, and although data are unavailable, 
conceivably this competitive pressure could have a role in depressing the rate of recovery of the 
western SSL population. This interaction may vary by sub-region. 

• Killer whale predation can be locally high and could be suppressing SSL recovery in some parts of the 
Aleutian Islands (e.g. Durban et al [2010] reported very high numbers of killer whales in the central 
and eastern Aleutians, numbers sufficient to heavily prey on local Steller sea lions, although killer 
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whales may not necessarily be present in high numbers at one time or place) and may be the single 
greatest source of mortality for juvenile SSLs in the eastern GOA region (Horning and Mellish 2010a).  

• The importance of nutritional stress in explaining the dynamics of the wSSL DPS has been debated for 
decades. The current conclusion is that pollock in adequate availability can sustain healthy populations 
of SSLs. For optimal foraging, SSLs require a diversity of prey species. SSLs have adapted to seasonal 
sources of high energy prey and to the mix of prey species present in their foraging areas (Rosen 2009, 
Trites et al. 2007, Womble et al. 2009, Winter et al. 2009, Sigler et al. 2009). 

• Body condition of SSLs in the western DPS is relatively good (i.e., compared to body condition in 
animals from the eastern DPS), particularly for pups. Data recently collected on pups in the Aleutian 
Islands, Gulf of Alaska, Prince William Sound, and Southeast Alaska show that they are generally 
healthy and in good condition throughout their range in Alaska (Rea et al. 2010) indicating nutrition is 
sufficient to produce healthy young and sustain healthy juveniles and adults. Another indicator of SSL 
condition, skull size, hasn’t changed as it likely would have if nutritional stress were the primary issue 
over the last 2-3 decades (Trites et al. 2008). 

• Direct mortality of SSLs through a combination of historic commercial harvests, subsistence harvests, 
intentional kill, and incidental take in fisheries may explain a large portion of the western Steller sea 
lion population decline that occurred through 1980 (Trites and Larkin 1992, Atkinson et al. 2008) but 
these sources have not likely affected the population in the past decade. 

• Disease, parasites and contaminants could be a factor, but data are scarce and spotty and the 
preponderance of evidence does not support these potential stressors as being significant factors. 
Interestingly, PCB levels and mercury in SSL tissues are higher in the western portion of the range of 
the wDPS (Castellini et al. 2009). Preliminary data show higher stress protein (haptoglobin) levels in 
the eastern stock, where populations are more concentrated and higher prevalence of hookworm 
parasites have been found (Rea et al. 2010). Zenteno-Savin et al. (1997) found plasma haptoglobin 
levels are significantly higher in sea lions in the Aleutians and GOA than in SE Alaska. 

• Correlations between western SSL trends in abundance to commercial groundfish fisheries are highly 
varied, some positive, some negative, and some spurious (Hennen 2006, AFSC 2010a). There are no 
significant negative relationships between wSSL trends in abundance and commercial fisheries since 
1990 (NMFS 2010a). 

Past SSL telemetry data indicate SSLs in certain areas have tended to forage close to land, most within 20 
nm. New spatial analyses indicate that SSLs indeed forage close to rookeries and haulouts, particularly in 
the 0 to 10 nm zone and also in the areas further offshore to 20 nm (Boor 2010, AFSC 2010b). In 
particular, recent telemetry information indicates that in RCAs 1, 2 and 3 a moderately large proportion of 
telemetered animals forage outside 20 nm (AFSC 2010b) although the number of telemetered animals is 
few and most are juvenile males. This may also be the case for parts of the central GOA sub-region. 
Therefore, it appears that foraging strategies of Steller sea lions vary by sub-region. While specific 
mechanisms related to competitive interactions between SSLs and commercial fisheries are difficult to 
verify, it appears that commercial fisheries, at least in the western and parts of the central Aleutian 
Islands, may remove fish that are prey for SSLs that forage there, or may draw down biomass levels in the 
general region, affecting prey availability in nearshore areas where SSLs prey most heavily (Ortiz and 
Logerwell 2010). 
 
Diet information indicates the dependence of SSLs on certain prey species varies by sub-region. Steller 
sea lions in the western and central AI region heavily depend on Atka mackerel (96% FO winter, 55 % 
FO summer) which is the major target species harvested in commercial fisheries. Steller sea lions also 
require Pacific cod in the western and central AI sub-regions (6 % FO summer, 26 % FO winter). 
Biomass ratios are low in the AI region (forage biomass available/biomass consumed) (on average is 11 
for AI, 446 for EBS, 17 for GOA), suggesting fishery removals may have more effect in the AI sub-
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regions than in other sub-regions where forage biomass is relatively more abundant. Harvest levels of 
Atka mackerel and P. cod are highest in the western AI and the western portion of the central AI sub-
regions.  
 
The AI region also may be a more rigorous physical environment as evidenced by frequent stormy 
conditions, variable temperatures, and complex frontal features related to sea surface temperatures. The 
AI region may also be less hospitable for Steller sea lions (Lander et al. 2010) than other regions.  
 
Conclusions 
 

After reviewing the current status of the endangered western population of Steller sea lions, the 
environmental baseline for the action area, the proposed actions, and the cumulative effects, it is 
NMFS biological opinion that the action, as proposed, is likely to jeopardize the continued 
existence of the western DPS of Steller sea lions. 
 

Steller Sea Lion Critical Habitat: Western DPS 
 
The response of critical habitat to the Environmental Baseline, Effects of the Action, and Cumulative 
Effects is presented in chapter 7. The essential features of this habitat most relative to this assessment are 
the principal species of Steller sea lion prey, which include walleye pollock, Atka mackerel, salmon, 
Pacific cod, cephalopods, arrowtooth flounder, and herring, among other species. These species may be 
highly dynamic, and heavily influenced by environmental variability (oceanographic conditions, regime 
shifts, climate change), ecological change, anthropogenic factors including commercial fisheries, and 
predation.  
 
The potential response of Steller sea lions to reduced availability of prey in portions of critical habitat left 
open to fisheries would be chronic nutritional stress (see Section 3.1). Reduced prey availability can lead 
to physiological responses by Steller sea lions that directly (e.g., reduced natality) or indirectly (e.g., 
increased mortality from predators due to increased foraging) reduce their population growth. A sustained 
reduction of prey resources across a broad geographic region, or ecosystem, would thus reduce the 
carrying capacity of Steller sea lions. These impacts have generally been referred to as nutritional stress. 
 
State-managed fisheries occur almost entirely within critical habitat. State-managed fisheries include 
salmon fisheries that occur in nearshore and offshore areas. Herring fisheries are also managed by the 
State. Both of these target high-energy forage species that may be important components (at least 
seasonally) of the diet of Steller sea lions. Additional cumulative effects include state groundfish fisheries 
in state waters and in the EEZ that are not managed under parallel regulations and are not included in a 
NMFS FMP. This includes lingcod, black, and blue rockfish, state waters sablefish, and the state waters 
Pacific cod fishery. The State of Alaska employs various management measures that indirectly provide 
some measure of protection to Steller sea lions, and all waters within 3 nm of shore within Steller sea lion 
critical habitat are closed to vessel entry, including vessels fishing under the State programs. These State 
fisheries would present similar issues and concerns as those associated with the proposed actions, albeit at 
much reduced levels. Generally these fisheries currently are small compared to the Federal fishing 
associated with the proposed action e.g. the 2000 State Pollock harvest for the Gulf of Alaska was 1.7% 
of the Federal fishery, although the state cod harvest was 22.5% of the total Federal ABC. The amount to 
which State-managed fisheries may add to the cumulative effects to the western DPS remains unknown, 
but could be significant in that they take place within near shore areas and often target highly-
concentrated, high value prey species for these sea lions. 
 
Section 7.5.1 describes fisheries impacts to RCAs within critical habitat and the response of Steller sea 
lions and is incorporated here by reference. 
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Risk to Critical Habitat 
 
The question in assessing the risk of the action to critical habitat is whether the proposed action will 
reduce the value of critical habitat for the conservation of the species. Thus, NMFS must determine 
whether affected designated critical habitat is likely to remain functional (or retain the ability to become 
functional) to serve the intended conservation role for the species in the near and long term under the 
effects of the action, the environmental baseline and any cumulative effects. Much of the discussion in 
Section 7.5.2 is incorporated here as well, specifically impacts to critical habitat and Steller sea lion 
responses to habitat changes. Assessing the risk of the action to critical habitat is very similar to assessing 
the risk of jeopardy because the jeopardy analysis is primarily habitat-based.  
 
Prey resources are the most essential feature of marine critical habitat for Steller sea lions. The status of 
critical habitat is best described as the status and availability of the important prey resources contained 
within those areas, which include pollock, Atka mackerel, salmon, Pacific cod, arrowtooth flounder, Irish 
lord, rock sole, snailfish, herring, capelin, sand lance, other forage fish, squid, and octopus. Dominant 
prey items vary with region and season, but the most significant groundfish prey items for Steller sea 
lions in the western DPS are Atka mackerel, pollock, Pacific cod, and arrowtooth flounder, each of which 
has at least a 10% frequency of occurrence in the Steller sea lion diet.  
 
A reduction in prey resources in critical habitat may result in a reduction in population growth rate, which 
would therefore be a reduction in the conservation value. Specifically, reduced prey availability can lead 
to physiological responses by Steller sea lions that directly (e.g., reduced natality) or indirectly (e.g., 
increased mortality from predators due to increased foraging) reduces their population growth. A 
sustained reduction of prey resources across a broad geographic region (i.e., ecosystem) would thus 
reduce the carrying capacity of Steller sea lions. These impacts have generally been referred to as 
nutritional stress and would be a reduction in the functionality of the conservation role of designated 
critical habitat. 
 
Despite the many factors and changes to these prey species over the last several decades, the biomass for 
Pacific cod and walleye pollock are largely near levels assessed in the mid- to late-1970s. However, data 
on the important and relevant matter of how prey availability within critical habitat may have changed 
over time is often unavailable. Chapter 4 describes the great difficulty in assigning causation to changes 
in prey biomass or local abundance.  
 
Removals of fish by these fisheries could have exacerbated natural changes in carrying capacity and may 
have contributed to declines in the western DPS. The implementation of conservation measures, in both 
the early 1990s and the late 1990s and early 2000s, is correlated with a reduction in the rate of decline of 
the western DPS (also see Section 5.1.2.2). However, the information necessary to determine if the 
conservation measures actually contributed to the reduced rate of decline is not currently available, and 
likely never will be to the extent of identifying cause and effect. AFSC (2010a) evaluated potential 
regional fishery effects on Steller sea lion trajectories. Their analysis found some negative correlations 
between fishing intensity and Steller sea lion declines in the 1990s, but that those were not evident in the 
2000s after the implementation of the most recent conservation measures, and that analysis also found 
positive correlations, likely spurious. Thus, it is possible that conservation measures implemented in the 
2000s have had a positive impact on reducing the impacts of the fishery exploitation strategy on Steller 
lions, but falls short of insuring that the current strategy combined with the local implementation of the 
fishery sufficiently allows for the survival and recovery of the western DPS. 
 
We have discussed how Steller sea lions foraging near rookery sites in critical habitat depend on the 
availability of food supplies in the vicinity to meet the energetic needs involved in reproduction (adult 
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females and males, and pups). The issue of prey availability and nutritional adequacy is highly complex 
and very likely specific to the eco-region or habitat site in question. Nonetheless, there exists reasonable 
correlation between some fisheries and localized reductions in prey species (essential features) to the 
extent that they may reasonably be expected to inhibit the recovery of the western DPS. 
 
Differences in western Steller sea lion population response since 2000 is likely reflective of three main 
factors, (a) overall ecosystem productivity (i.e., Aleutian Islands is less than GOA which is less than the 
EBS), (b) fishery intensity within critical habitat on important Steller sea lion prey species, and (c) 
predation pressure (e.g., central Aleutian sea lions may be more susceptible than sea lions in sub-regions 
to the east). For example, Steller sea lion populations in RCAs located in the Aleutian Islands and central 
GOA (low to medium productivity) experienced higher fishery intensities inside critical habitat (RCAs 1-
3, 8-9). Steller sea lions in these RCAs performed poorer than those located in the EBS or western GOA 
(medium to high productivity), which experienced lower fishery intensities inside critical habitat (RCAs 
6-7). Critical habitat areas in the Aleutian Islands west of 178°W are open to Atka mackerel directed 
fishing up to 60% of their annual catch, and open to the directed Pacific cod fixed gear fisheries with few 
restrictions on catch (other than BSAI TAC). Steller sea lion populations in these areas (RCAs 1-3) 
continue to decline and have shown no recovery since conservation measures were implemented in the 
early 1990s (e.g., no shooting). Critical habitat areas in the central GOA (RCAs 8-9) continue to provide a 
high proportion of the catches of pollock and Pacific cod, particularly in winter. Steller sea lion 
populations in these areas continued to decline through the 1990s and have been approximately stable 
since 2000. By contrast, Steller sea lion populations in regions with lower proportions of catch in critical 
habitat have stabilized or increased in the 2000s and may depend on the overall productivity of the region. 
Those areas in the EBS or western GOA (RCAs 6-7) have performed better than those in the Aleutian 
Islands (RCAs 1 - 4).  
 
Conclusion 
 
From these data and observations, NMFS concludes that the relative intensity of groundfish fisheries as 
currently prosecuted in the western and central Aleutian Islands sub-regions, particularly within critical 
habitat, is negatively associated with Steller sea lion population trends since 2000 and that these adverse 
effects on the availability of important Steller sea lion prey within critical habitat are exacerbated in areas 
of low ecosystem productivity and habitat spatial heterogeneity. Based on this analysis of the effects of 
the action, and considering the ongoing nature of this action, it is unlikely that designated critical habitat 
within the western DPS of Steller sea lion will remain functional (or retain the ability to become 
functional) to serve the intended conservation role for the western DPS in the near and long-term. 
 
After reviewing the current status of critical habitat that has been designated for the western 
population of Steller sea lions, the environmental baseline for the action area, the proposed action for 
Alaska Groundfish in the Bering Sea and Aleutian Islands and Gulf of Alaska, and the cumulative 
effects, it is NMFS biological opinion that the action, as proposed, is likely to adversely modify the 
designated critical habitat for the western DPS of Steller sea lion. 
 
Reasonable and Prudent Alternative (RPA)  
 
Steller Sea Lion (Western DPS) and Critical Habitat 
 
This biological opinion includes one RPA, which has multiple management measures or elements that are 
essential to avoid the likelihood of the groundfish fisheries jeopardizing the continued existence of the 
endangered western DPS of Steller sea lion or adversely modifying its designated critical habitat. 
Together these measures are designed to ameliorate adverse effects of removing prey biomass and avoid 
competition in the short- and long-term.  
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This RPA must be implemented in a timely manner to halt the immediate effects of the fisheries on the 
acute population decline in the western portion of the range of the western DPS of Steller sea lion. Its 
measures are intended to support the recovery of the population as a whole. The risk factors identified in 
this Biological Opinion in combination with present and ongoing threats dictate the elements of the RPA 
which must be implemented by NMFS.  
 
Before prosecuting groundfish fisheries in 2011, NMFS shall amend the Fishery Management Plan for 
Groundfish of the Bering Sea and Aleutian Islands Management Area and the implementing regulations, 
to include the following RPA. NMFS may implement this amendment by working through the NPFMC, 
through emergency regulations, or through other action taken by the Secretary of Commerce such that it 
is in effect January 1, 2011. Existing fishery management measures as established in previous biological 
opinions must be maintained. The measures required below are in addition to the existing measures 
contained within regulation (see Table 2.16) as described below. 
 
Because this Biological Opinion has found jeopardy and adverse modification of critical habitat, the 
action agency (SFD) is required to notify PRD (NMFS) of on the date of the implementation of the 
reasonable and prudent alternative contained herein. 
 
This RPA requires changes in groundfish fishery management in Management Sub-areas 543, 542, and 
541 in the Aleutian Islands Management Area.  
 
RPA for Area 543 
 
Pacific cod fishery 

1. Close the directed fishery and prohibit retention of P. Cod in Area 543.  
 

Atka mackerel fishery 
1. Close the directed fishery and prohibit retention of Atka mackerel in Area 543. 

  
RPA for Area 542 
 
Groundfish fishery 

1. Close waters from 0-3 nm around Kanaga Island/Ship Rock to directed fishing for groundfish by 
federally permitted vessels. 

 
Pacific cod fishery  

1. Close the 0-10 nm zone of critical habitat to directed P. cod fishing by federally permitted vessels 
using fixed gear year round. Close the 10-20 nm zone of critical habitat to directed fishing for P. 
cod by federally permitted vessels using fixed gear January 1 through June 10. 

2. Close the 0-20 nm zone of critical habitat year-round to directed fishing for P. Cod by federally 
permitted vessels using trawl gear. 

3. Prohibit P. cod fishing November 1 through December 31 in Area 542.  
 
Atka mackerel fishery 

1. Close the 0-20 nm zone of critical habitat to directed fishing for Atka mackerel by federally 
permitted vessels year round. 

2. Set Atka mackerel TAC for Area 542 to no more than 47% of ABC. 
3. Eliminate the HLA platoon system for Atka mackerel harvest.  
4. Change the Atka mackerel seasons to January 20 through June 10 for the A season and June 10-

November 1 for the B season. 
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RPA for Area 541 
 
Pacific cod fishery  

1. Close the 0-10 nm zone of critical habitat to directed fishing for P. cod by federally permitted 
vessels year-round. 

2. Close the 10-20 nm zone of critical habitat to directed fishing for P. cod using fixed gear by 
federally permitted vessels January 1 through June 10. 

3. Close the 10-20 nm zone of critical habitat to directed fishing by for P. cod using trawl gear by 
federally permitted vessels June 10 through November 1. 

4. Prohibit P. cod fishing November 1 through December 31 in Area 541.  
 
Atka mackerel fishery  

1. The available data do not indicate a need to further modify fishery management measures to 
conserve Atka mackerel forage availability within this fishery management area. However, the 
elimination of the platoon management system provides an opportunity to further disperse the 
Atka mackerel seasons to January 20 through June 10 for the A season and June 10 through 
November 1 for the B season. 

 
Effect of the RPA 
 
Implementation of this RPA would: 
 
• Eliminate local competition between Steller sea lions and the Atka mackerel and Pacific cod fisheries 

in the western Aleutian Islands sub-region. This is expected to improve foraging success and prey 
availability for juvenile and adult Steller sea lions, which in turn is expected to lead to higher survival 
and natality rates. 

• Significantly reduce the competitive overlap between Steller sea lions and fisheries for Atka mackerel 
and Pacific cod in the central Aleutian Islands sub-region. This is expected to improve foraging 
success and prey availability for Steller sea lions, particularly adult females with dependent young in 
winter, which in turn is expected to lead to higher natality rates. 

• Implement an adaptive management strategy for exploited groundfish forage species that explicitly 
accounts for the prey requirements of listed species and allows them to reach the recovery goals in the 
western and central Aleutian Islands sub-regions. This is expected to allow NMFS to better evaluate 
the impact of the conservation measures on the recovery of Steller sea lions in this region.  

 
NMFS designed the RPA described above to insure that the groundfish fisheries would not likely 
jeopardize the continued existence of the western DPS of Steller sea lions or adversely modify critical 
habitat such that the likelihood of their survival and recovery in the wild is reduced appreciably. This 
RPA was structured to mitigate effects of the fishery in sub-regions where Steller sea lion abundance 
continues to decline (western and central Aleutian Islands) and where available information indicates that 
reproduction may be reduced to a level that cannot support positive population growth (the western 
Aleutian Islands). The western and central Aleutian Islands were the only two sub-regions where 
population growth was negative and of concern (< -0.5% per year) from 2000-2008. Currently, the 
western DPS of Steller sea lion is growing at a rate of 1.5% per year. However, as explained in Chapter 7, 
the western DPS is not meeting the criteria of a recovering population as determined by NMFS (2008) 
and is in jeopardy of going extinct in the western portion of its range in US waters.  
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This RPA was structured to address observed declines in Steller sea lions where the weight of evidence 
presents a rational basis for the determination that fisheries for sea lion prey are appreciably reducing the 
reproduction and thus numbers of Steller sea lions and adversely modifying the value of their critical 
habitat in the western and central Aleutians by removing sufficient quantities of prey species important to 
Steller sea lions for basic nutrition and resultant reproductive capacity. It is recognized that competition 
with fisheries for prey is likely one component of an intricate suite of natural and anthropogenic factors 
affecting Steller sea lion numbers and reproduction. While natural factors may be contributing, NMFS 
must ensure that actions authorized by NMFS are not likely to appreciably reduce the likelihood of 
survival and recovery of the western DPS of Steller sea lions.  
 
While effects of the RPA on the response of the Steller sea lion population cannot be projected with any 
amount of certainty with the available information, NMFS assumes that the logic applied to develop the 
RPAs by conserving important prey species in the areas and seasons of utmost importance to foraging 
Steller sea lions commensurate with the rate of decline observed in each fishery management area will be 
adequate to ameliorate the affect of the fisheries such that they would not be likely to suppress the 
survival and recovery of the species to an appreciable extent. This assumption is premised on the 
expectation that fishery harvests displaced from important times and areas via this RPA are not 
subsequently concentrated in a manner resulting in effects that are not currently anticipated. Should 
modifications to the fisheries result in increases in spatial and temporal concentrations of fishing effort 
outside the realm of recent fishing patterns (e.g., 2000-2008), that would constitute “new information” 
requiring NMFS to reinitiate consultation. 
 
It is NMFS’ opinion, based on the best available information, that the RPA described above will insure 
that the fisheries are not to likely jeopardize the continued existence of the western DPS of Steller sea 
lions or adversely modify their designated critical habitat. Indisputably, measures that are more 
conservative than the RPA described above would also insure that the fisheries are not likely to jeopardize 
Steller sea lions or adversely modify their critical habitat. However, NMFS must design RPAs to be 
consistent with the intended purpose of the action. Given the available information, the prescribed RPA is 
deemed to be necessary and sufficient to insure the groundfish fisheries do not jeopardize the continued 
existence of Steller sea lions or adversely modify their designated critical habitat. However, NMFS 
should continue to monitor Steller sea lion population trends, especially in the western and central 
Aleutians sub-regions, to evaluate whether fishery conservation measures are adequately insuring the 
conservation of Steller sea lions and their critical habitat. To that end, NMFS recommends that the 
groundfish fisheries subject to this Biological Opinion be managed in an adaptive approach as further 
described in Chapter 8.  
 
Steller Sea Lion: Eastern Distinct Population Segment 
 
The eastern DPS range extends east from Cape Suckling at 144° W longitude along Alaska's southern 
coast and south to California. In 2008, NMFS estimated the population of sea lions in the eastern DPS at 
63,000 animals. In contrast to the decline and lack of recovery documented in the western DPS, the 
eastern DPS increased at over three percent per year between the late 1970s and 2002, more than doubling 
in Southeast Alaska, British Columbia, and Oregon. Currently, this population is estimated to be at its 
highest level in recent history. 
 
Since 1996, pup production in southeast Alaska has increased at a rate of 5.0 percent per year, or 1.3 
percent faster than the increase in numbers of non-pups on rookeries. Surveys of pups and non-pups 
conducted in British Columbia in 2006 and in southeast Alaska, California, and Oregon in 2009 indicate 
that the overall eastern DPS trend continued through 2009 and is particularly strong in the northern 
portion of the eastern DPS in southeast Alaska and British Columbia. 
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NMFS recognizes that a small number of western DPS animals may be present in southeast Alaska, but 
this constitutes a small percentage of the overall population. Most of the increase in southeast Alaska 
comes from population increases in the eastern DPS. No fisheries for the principal groundfish prey 
species in critical habitat are found in southeast Alaska, and only very small fisheries for those species in 
the range of the eastern DPS. Given migration of some animals from the western DPS to the eastern DPS 
and evidence of pupping of those females, it is likely that habitat conditions in the eastern DPS provide 
for adequate survival and the ability to recover based on long-term demographics. Few cumulative effects 
impact the eastern DPS. 
 
Based on the analysis conducted in this biological opinion, NMFS concludes that the action, as 
proposed, is not likely to jeopardize the continued existence of the eastern DPS of Steller sea lion. Nor 
is the proposed action likely to destroy or adversely modify critical habitat of the eastern DPS of Steller 
sea lion. Based on the recovery criteria established in the revised Steller Sea Lion Recovery Plan 
(NMFS 2008a), the eastern DPS is not in danger of extinction nor likely to become endangered and 
has, most likely, recovered from its previous threatened status. 1 
 
Humpback Whales 
 
Based on the analysis conducted in this document, NMFS finds that the BSAI and GOA groundfish 
fisheries and the parallel fisheries, as authorized under the FMPs, are not likely to jeopardize the 
continued existence of the North Pacific humpback whales or to destroy or adversely modify their critical 
habitat.  
 
Humpback whales are found throughout the North Pacific and most Alaskan waters. They feed mainly on 
small schooling fishes, euphausiids, and other large zooplankton. Fish prey species in the North Pacific 
include Pacific herring, capelin, juvenile walleye pollock, and sand lance. Should the animals not get 
enough food during the time spent in Alaska, compensation will not occur in other locations or at other 
times of the year, as humpback whales fast while on their breeding grounds. 
 
During the summer, humpback whales migrate short distances through their summer feeding range, and 
then migrate a long distance to spend the winter on breeding grounds in warmer waters. Data from the 
Structure of Populations, Levels of Abundance, and Status of Humpbacks (SPLASH) project conducted 
between 2004 to2006 indicate that population structure and migration patterns are much more complex 
than previously understood, but also that humpback whales exhibit a high degree of site fidelity to 
specific feeding areas, with little interchange among them.  
 
Humpback whales were listed as endangered under the ESA in 1973 due to commercial exploitation that 
severely depleted their populations. Prior to 1905, an estimated 15,000 humpback whales lived in the 
entire North Pacific; by 1966, commercial harvest had reduced that population to an estimate of between 
1,000 and 1,200 animals. In 1965, the International Whaling Commission (IWC) banned commercial 
whaling in the Pacific Ocean, but Soviet whalers continued to harvest humpback whales until 1980. 
Currently, some illegal whaling continues, but we do not know how many whales are actually taken.  
 
Since the listing of these whales as endangered and IWC’s prohibiting commercial harvest of humpbacks, 
the Central and Western North Pacific humpback whale populations have increased substantially. We 

                                                      
1 NMFS initiated a 5-year review of the eastern DPS of Steller sea lions on June 29, 2010 (75 FR 37385). A 5–year 
review is a periodic process conducted to ensure that the ESA listing classification of a species is accurate and based 
on the best scientific and commercial data available. The review will determine whether or not the eastern Steller sea 
lion DPS should be removed from the list (delisted), or reclassified from endangered to threatened or from threatened to 
endangered.  
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currently estimate that between 18,000 and 20,000 individuals live in the North Pacific, a significant 
increase from a previous estimate of 6,010 animals. Almost certainly, the overall increase results in part 
from the protective legislation enacted by both the United States and Canada during the early 1970s, 
which restrictions successfully reduced mortality at a time when the population was below carrying 
capacity. 
 
Effects of contaminants, toxins, and disease on humpback whale populations are largely unknown. Killer 
whales prey upon humpback whales, although such attacks are observed relatively infrequently. Younger 
animals may be more vulnerable to this type of predation during migration when group size is smaller 
than in summering or wintering areas. 
 
Western North Pacific Population 
 
The Aleutian Islands and Bering Sea are important foraging habitats for this population. Until recently, 
the Western North Pacific humpback whale population was estimated at about 400 animals; currently, 
results from the SPLASH project estimate a population of 6,000 to 14,000 humpbacks in the Bering Sea 
and Aleutians, and 100 to 700 in Russian waters. 
 
Data from the SPLASH project indicate that some humpbacks that forage in the Aleutians and Bering Sea 
spend their winter in areas researchers do not know about; consequently, these whales were not well-
represented in any of the winter sampling areas. Although researchers believe it reasonable to assume that 
this breeding ground would be a region in the eastern central North Pacific, the location is uncertain given 
the complexities around migratory pathways. 
 
Central North Pacific Population 
 
Most humpback whales in the Central North Pacific population spend the winter months in Hawaii where 
they breed and give birth to and nurse their calves. Some animals, however, remain on the feeding 
grounds year-round.  
 
Humpback whales in this population typically show fidelity to either the southeast Alaska or the Prince 
William Sound feeding areas. The current humpback whale abundance estimate in the combined feeding 
areas of Southeast Alaska and Northern British Columbia is approximately 3,000-5,000 animals. The 
current best adult survival rate in the Central North Pacific population is estimated at 0.963, and the rate 
of increase for this population is currently acknowledged as 7 percent per year. 
 
Although measures of abundance continue to indicate an increasing trend, abundance estimates alone 
cannot be relied upon as accurate measures of population recovery without a long-term understanding of 
demographic parameters and variability in the population and the effects of natural and anthropogenic 
stressors on the status of the population. In addition, the population may be vulnerable to catastrophic or 
random events that could result in significant declines and increase the species’ risk of extinction. 
However, on the basis of total abundance, current distribution, and regulatory measures that are currently 
in place, it is unlikely that this species is in danger of extinction in the foreseeable future. Critical habitat 
has not been designated for humpback whales anywhere throughout their range. 
 
Humpback whale prey species are not targeted or taken in significant amounts by the fishery actions 
evaluated in this Biological Opinion. Gear entanglements are not uncommon for these whales and have 
been associated with the fisheries under the proposed actions. However, it is unclear to what extent 
entanglements reported to the stranding network in Alaska involve groundfish fishing gear. Overall, the 
number of entanglements that might result from interactions with groundfish fisheries appears to be low 
in contrast with other gear types. But the incidents of entanglement are not expected to reach such an 
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extent that they will have negative population-level consequences for humpback whales in the North 
Pacific. The incidence of ship strikes leading to death or serious injury from vessels involved in the 
groundfish fisheries also appears to be negligible and unlikely to have population-level consequences for 
these whales.  
 
Humpback whales may be disturbed by noise from fishing vessel engines. The whales typically react to 
the presence of a vessel with visible changes in behavior, such as leaving the area if sufficiently disturbed. 
However, the displacement of individual humpback whales by such disturbances is not likely to reach a 
level that would compromise the recovery or survival of the species. 
 
Cumulative effects on humpback whales include direct and indirect impacts from state-managed fisheries. 
Over 100 entanglement incidents have been reported to the NMFS Alaska stranding program over the last 
30 years, many involving pot gear or gill net gear from fisheries in the inside waters of southeast Alaska 
and in areas around Kodiak, Homer, and Seward. For many of these incidents, when disentanglement is 
not possible or the animal is not re-sighted, the ultimate fate of the animal remains unknown. State-
managed fisheries represent an additional source of anthropogenic impact beyond those posed by the 
proposed action through entanglements of whales in the Central North Pacific and Western North Pacific 
populations.  
 
NMFS concludes from our analysis herein that the proposed action would not have adverse 
consequences for the viability of the subpopulations or foraging groups represented by humpback 
whales in the action area, nor do we expect the Central North Pacific population or the Western North 
Pacific population of humpback whales to experience reductions in reproduction, numbers, or 
distribution that might appreciably reduce their likelihood of surviving and recovering in the wild.  
 
Sperm Whales 
 
Based on the analysis conducted in this biological opinion, NMFS finds that the BSAI and GOA 
groundfish fisheries and the parallel fisheries, as authorized by the FMPs, are not likely to jeopardize the 
continued existence of the North Pacific sperm whales or to destroy or adversely modify their critical 
habitat.  
 
Sperm whales are found throughout the North Pacific and throughout most Alaskan waters, usually in 
waters greater than 300 m in depth. Mature female and immature sperm whales of both sexes are found in 
temperate and tropical waters; sexually mature males join these groups throughout the winter. During the 
summer, mature male sperm whales are thought to move north into the Aleutian Islands, GOA, and the 
Bering Sea.  
 
Reliable estimates for population abundance, status, and trends for the Alaska population of sperm whales 
are not available. However, the number of sperm whales in the eastern North Pacific has been estimated 
to be 39,200 animals. Alternatively, sperm whale density extrapolations have resulted in a practical 
working estimate of sperm whale abundance for the entire North Pacific ranging from 100,000-200,000 
animals.  
 
Sperm whales feed primarily on mesopelagic squid, but also consume octopus, other invertebrates, and 
fish. Of fish in the North Pacific, sperm whales are known to feed on salmon, lantern fishes, lancetfish, 
Pacific cod, pollock, saffron cod, rockfishes, Atka mackerel, sculpins, lumpsuckers, lamprey, skates, 
rattails, and sablefish. And the last of these, sablefish, male sperm whales have been known to take from 
longline gear in the GOA.  
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Sperm whales were listed as endangered under the ESA in 1973. Between 1947 and 1987, commercial 
whalers harvested more than 250,000 sperm whales in the North Pacific and severely depleted the Bering 
Sea population. In addition to the ESA listing, sperm whales were protected from commercial harvest by 
the International Whaling Commission in 1981. Nevertheless, Japanese whalers continued to harvest 
sperm whales in the North Pacific until 1988.  
 
The estimated annual rate of human-caused mortality and serious injury appears to be minimal for this 
population. On the basis of total abundance, current distribution, and regulatory measures that are 
currently in place, it is unlikely that this species is in danger of extinction in the foreseeable future. 
Critical habitat has not been designated for sperm whales anywhere throughout their range. 
 
While the potential exists for competition between sperm whales foraging for prey species and groundfish 
fisheries in the GOA, scientists have no evidence that the groundfish fisheries in Alaska compromise 
sperm whale diet. The whales are known to take fish off of longline fishing gear in Alaskan waters, 
mainly the GOA, and this depredation has been increasing throughout the last decade, increasing the 
potential for ship strikes and entanglement in fishing lines. But the incidence of sperm whale 
entanglement in Alaska appears to be low, and would not be expected to reach a level that would have 
population-level consequences. And the potential for ship strikes, too, seems minimal and unlikely to 
result in an adverse population level effect for sperm whales in Alaska.  
 
Any impact to sperm whales due to disturbance by vessels is uncertain. Given that many individual sperm 
whales are attracted to the sound of groundfish vessel engines and gear hauling catch, it would appear that 
they often do not interpret such noise as disturbance. Additionally, as depredation behavior in Alaska is 
only known to involve male sperm whales, it is unlikely vessel disturbance would present a concern for 
the species. 
 
Therefore, NMFS does not expect that the action would have adverse consequences on the viability of 
the subpopulations or foraging groups represented by sperm whales in the action area; nor do we 
expect this population of sperm whales to experience reductions in reproduction, numbers, or 
distribution that might appreciably reduce their likelihood of surviving and recovering in the wild. 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

1 Background and Consultation History Page 1  
 

1 BACKGROUND AND CONSULTATION HISTORY 
 
1.1 Purpose 
 
The Endangered Species Act of 1973 (ESA) (16 USC 1531-1544), amended in 1988, establishes a 
national statute for protecting and conserving threatened and endangered species of fish, wildlife, and 
plants and the habitat on which they depend. Section 7(a)(2) of the ESA, requires each federal agency to 
ensure that any action authorized, funded, or carried out by such agency be not likely to jeopardize the 
continued existence of any endangered species or threatened species, or to destroy or adversely modify 
critical habitat of such species. When the action of a federal agency may adversely affect a protected 
species, that agency (i.e., the “action” agency) is required to consult with the National Marine Fisheries 
Service (NMFS) and/or the United States Fish and Wildlife Service (USFWS), depending upon the 
protected species that may be affected. For the proposed action evaluated in this consultation – the 
management of the federal fisheries off Alaska - the action agency is NMFS Alaska Region, Sustainable 
Fisheries Division (SFD) and the consulting agency is NMFS Alaska Region, Protected Resources 
Division (PRD).  
 
In a letter to NMFS, on October 18, 2005, the North Pacific Fishery Management Council (Council) 
recommended that NMFS commence the process to reinitiate a FMP-level formal Section 7 consultation 
on the effects of the Federal groundfish fisheries on ESA-listed species under U.S. Department of 
Commerce jurisdiction. On April 19, 2006, PRD received a written request from SFD to re-initiate formal 
ESA section 7 consultation on the Alaska groundfish Fishery Management Plans (FMPs), in order to 
evaluate the effects of current federal fisheries management on listed species in light of any new 
information gained since the previous consultations in 2000 and 2001. The request for re-initiation was 
accompanied by a Biological Assessment (BA). PRD concurred with this request and formally re-initiated 
consultation on June 21, 2006.  
 
In the BA, SFD reviewed the status of the species and their critical habitat, the likely effects of the 
proposed actions, and the potential impacts to the species. For each species, SFD determined whether the 
actions were likely or not likely to adversely affect ESA-protected species and designated critical habitat. 
NMFS has determined that the action is not likely to adversely affect the following ESA-listed species: 
the blue whale, the bowhead whale, the North Pacific right whale and its critical habitat, the sei whale, the 
fin whale, the Olive Ridley sea turtle, the loggerhead sea turtle, the green sea turtle, and the leatherback 
sea turtle (Table ES.1 of the BA and subsequent re-initiation letters between SFD and PRD). Therefore, 
formal consultation on these species is not required.  
 
Additionally, in 2009, SFD consulted with PRD on Amendment 91 to the Bering Sea and Aleutian 
Islands (BSAI) groundfish FMP for Cook Inlet Beluga (CIB) whales. NMFS determined that due to the 
behavior of CIB, the location and harvest amounts of potential prey species in the groundfish fisheries, 
and the minimizing of Chinook salmon bycatch under Amendment 91, Alaska groundfish fisheries may 
affect, but are not likely to adversely affect, CIB either directly through vessel interactions or indirectly 
through prey competition.  
 
NMFS has determined that the following species, however, are likely to be adversely affected by the 
action, and thus require formal section 7 consultation under the ESA: 
 

(i) Western Distinct Population Segment (DPS) of Steller Sea Lion (Eumetopias jubatus); 
listed as threatened on November 26, 1990 (55 FR 40204); listed as endangered on May 
5, 1997 (62 FR 30772); critical habitat designated on August 27, 1993 (58 FR 45269) 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

1 Background and Consultation History Page 2  
 

(ii) Eastern Distinct Population Segment of Steller Sea Lion (Eumetopias jubatus); listed as 
threatened on November 26, 1990 (55 FR 40204); critical habitat designated on August 
27, 1993 (58 FR 45269) 

(iii) North Pacific Humpback Whale (Megaptera novaeangliae) listed as endangered upon 
passage of the ESA of 1973 (16 U.S.C. 1531 et seq.) 

(iv) North Pacific Sperm Whale (Physeter macrocephalus) listed as endangered upon passage 
of the ESA of 1973 (16 U.S.C. 1531 et seq.) 

 
This biological opinion and incidental take statement (ITS – available in the final draft of this opinion) 
were prepared by NMFS in accordance with Section 7(b) of the ESA, and implementing regulations at 50 
Code of Federal Regulations (CFR) Part 402. The biological opinion is based on an evaluation of both the 
direct and indirect effects of the action on listed species and their critical habitat, together with the effects 
of other activities that are interrelated or interdependent with that action. The opinion presents NMFS’ 
review of the status of the listed species considered in this consultation, the condition of the critical 
habitat, the environmental baseline for the action area, all the effects of the action as proposed, and 
cumulative effects (50 CFR 402.14 (g)). For the jeopardy analysis, NMFS analyzed those combined 
factors to determine whether the proposed action is likely to appreciably reduce the likelihood of survival 
and recovery of the affected listed species. This determination was made considering recent 9th Circuit 
decisions on how NMFS should interpret this requirement consistent with the ESA. With respect to 
critical habitat, the analysis relies only on the statutory provisions of the ESA, and not on the regulatory 
definition of “destruction or adverse modification” at 50 CFR Part 402.02. 
 
This biological opinion includes (1) the opinion of the agency as to whether or not the Federal action is 
likely to jeopardize the continued existence of a listed species, or result in destruction or adverse 
modification of designated critical habitat; (2) a summary of the information on which that opinion is 
based; and (3) a detailed discussion of the effects of the action on listed species and designated critical 
habitat. In this biological opinion, NMFS PRD has evaluated the effects of three actions: 
 

 Authorization of groundfish fisheries under the Fishery Management Plan for Groundfish of the 
Bering Sea and Aleutian Islands Management Area; 

 Authorization of groundfish fisheries under the Fishery Management Plan for Groundfish of the 
Gulf of Alaska; and 

 State of Alaska parallel groundfish fisheries [consultation requested by the State of Alaska on 
March 31, 2006; see letter from McKie Campbell, Commissioner, to Robert D. Mecum, Acting 
Administrator, NMFS, Alaska Region and further clarified in Memorandum from Sue Salveson 
Sustainable Fisheries Division to Kaja Brix Protected Resources Division on January 25, 2010.] 

The objective of this formal consultation is to determine if the BSAI groundfish fisheries, GOA 
groundfish fisheries, and State of Alaska parallel groundfish fisheries, as implemented under their 
respective FMPs and State management regulations, are likely to jeopardize the continued existence of 
listed species and/or are likely to destroy or adversely modify designated critical habitat. Based on the 
directives of the ESA and implementing regulations, as well as court findings with respect to previous 
opinions, the scope of this consultation and resulting opinion are intended to be comprehensive. Through 
this consultation, NMFS has considered not only the effects of the fisheries themselves, but also the 
overall management framework as established under the respective FMPs. It is NMFS’ intent to 
determine if that management framework includes sufficient conservation and management measures to 
insure the protection of listed species and their critical habitat.  
 
A growing body of literature and scientific studies has explored the various factors that may have 
contributed to the decline of Steller sea lions in recent years. Many of these factors (such as predation, 
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environmental variability, disease, entanglement, etc.) are described in the Revised Steller Sea Lion 
Recovery Plan (Recovery Plan) dated March 2008. The purpose of this biological opinion is to evaluate 
the Effects of the Action (Chapter 5; federal and parallel groundfish fisheries) on Steller sea lions and 
other affected species and their critical habitat, including direct and indirect effects of fishing. Other past 
impacts are considered as part of the Environmental Baseline (Chapter 4), and future effects are discussed 
in Cumulative Effects (Chapter 6). 
 
If NMFS determines that the action under consideration is likely to jeopardize the continued existence of 
an ESA-listed species or destroy or adversely modify designated critical habitat, reasonable and prudent 
alternatives must be identified for the action that will enable the action agency to avoid jeopardy and 
destruction or adverse modification of critical habitat and meet other regulatory requirements (50 CFR 
Part 402.02). 
 
NMFS developed this biological opinion after reviewing information provided in the BA, the June 2004 
Final Programmatic Supplemental Environmental Impact Statement (PSEIS) for the Alaska groundfish 
fisheries, previous biological opinions and National Environmental Policy Act (NEPA) documents for 
SFD and the North Pacific Fishery Management Council (NPFMC) actions, the 2008 final revised Steller 
Sea Lion Recovery Plan, and the best available data, such as published and unpublished information on 
the biology and ecology of listed species in the action area, the history of fisheries in the action area, 
published and unpublished information on fishing efforts and fisheries management, published and 
unpublished information on the ecosystems in which the action may occur, and published and 
unpublished information on human activities in the action area, relevant to the environmental baseline and 
potential cumulative effects. A complete administrative record of this consultation is on file at NMFS 
Alaska Regional Office (AKR)(Tracking number: F/AKR/2006/02532). 
 
1.2 Consultation History 
 
A history of recent, relevant consultations and actions leading up to this biological opinion is presented 
below. 
 
January 26, 1996 Biological Opinions on the FMPs for the BSAI Groundfish Fishery and the GOA 
Groundfish Fishery, the proposed 1996 TAC Specifications and their effects on Steller Sea Lions. 
These opinions concluded that the BSAI and GOA FMPs, fisheries, and harvests under the proposed 1996 
TAC specifications were not likely to jeopardize the continued existence of Steller sea lions or to result in 
the destruction or adverse modification of their critical habitat. With respect to these opinions, the agency 
also concluded that the reasons for the decline of Steller sea lion populations and the possible role of the 
fisheries in the decline remain poorly understood. 
 
December 3, 1998 Biological Opinion on authorization of the BSAI Atka mackerel fishery, BSAI 
pollock fishery, and GOA pollock fishery under their respective FMPs for the period from 1999 to 
2002. The opinion concluded that the Atka mackerel fishery was not likely to jeopardize the western 
population of Steller sea lion or adversely modify its critical habitat, but that the pollock fisheries were 
likely to cause jeopardy and adverse modification. These conclusions and the reasonable and prudent 
alternatives (RPAs) developed for the pollock fisheries were challenged in court; the conclusions were 
upheld, but the RPAs were found arbitrary and capricious for lack of sufficient information. The court 
ordered preparation of revised final reasonable and prudent alternatives (RFRPAs), which were issued by 
NMFS on October 15, 1999 and were implemented for the 2000 fisheries. 
 
December 22, 1998 Biological Opinion on authorization of the BSAI and GOA groundfish fisheries 
based on TAC specifications recommended by the Council for 1999. The opinion concluded that 
based on the 1999 TAC specifications, the groundfish fisheries were not likely to cause jeopardy or 
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adverse modification for listed species or their critical habitat. The opinion was challenged in court and 
subsequently found to be arbitrary and capricious for failing to include a sufficiently comprehensive 
analysis of the groundfish fisheries and their individual, combined, and cumulative effects. Based on this 
finding, the court determined that NMFS was out of compliance with the ESA (Green Peace v. National 
Marine Fisheries Service, 80 F. Supp. 2d 1137 [WD. Wash. 2000]). 
 
December 23, 1999 Biological Opinion on authorization of the BSAI and GOA groundfish fisheries 
based on TAC specifications recommended by the Council for 2000, and on authorization of the 
fisheries based on statutes, regulations, and management measures to implement the American 
Fisheries Act of 1998 (AFA). The opinion concluded that based on the 2000 TAC specifications and 
implementation of the AFA, the groundfish fisheries would not cause jeopardy or adverse modification 
for listed species or their critical habitat. The opinion was not challenged in court. 
 
November 30, 2000 Biological Opinion (FMP biological opinion) on authorization of groundfish 
fisheries in the BSAI under the FMP for the BSAI Groundfish Fisheries, and the authorization of 
groundfish fisheries in the GOA under the FMP for Groundfish Fisheries of the GOA. The opinion 
was comprehensive in scope and considered the fisheries and the overall management framework 
established by the respective FMPs to determine whether that framework contained necessary measures to 
ensure the protection of listed species and their critical habitat. The biological opinion determined that the 
BSAI or GOA groundfish fisheries, as implemented under the respective FMPs, jeopardized the 
continued existence of the western and eastern populations of Steller sea lions and adversely modified 
their critical habitat. The biological opinion provided an RPA which was partially implemented in 2001. 
Full implementation of the RPA was scheduled for 2002; however, the action considered in the 2001 
Biological Opinion described below took the place of that RPA.  
 
In January 2001, an RPA committee, comprised of members of the fishing community, the conservation 
community, NMFS, State agencies and the Council’s Scientific and Statistical Committee (SSC), was 
formed to develop an alternative RPA.  
 
October 19, 2001 Biological Opinion on Authorization of the BSAI and GOA groundfish fisheries 
under their respective FMPs, specifically the Pacific cod, pollock, and Atka mackerel fisheries and 
the parallel fisheries for Pacific cod, pollock, and Atka mackerel as authorized by the State of 
Alaska within 3 nm of shore. In July of 2001, the action agency (SFD) proposed an alternative RPA 
developed by the RPA committee to replace the components of the original FMP action that had resulted 
in the jeopardy and adverse modification finding in the 2000 FMP-level consultation. In 2001, NMFS 
prepared a project level biological opinion (NMFS 2001) which reviewed the revised action and 
determined that it was not likely to jeopardize or adversely modify critical habitat. This 2001 Biological 
Opinion evaluated the direct and indirect effects of that proposed action on Steller sea lions and their 
critical habitat, together with the effects of other activities that are interrelated or interdependent with that 
action. These effects were considered in the context of an Environmental Baseline and Cumulative 
Effects. State waters, so-called “parallel fisheries”, were also included in this biological opinion in part 
because of their intricate connection with the federal fisheries being considered, and also due to the State 
of Alaska’s request to formally include this fishery in the consultation. This was re-iterated by the State in 
a comment dated September 12, 2001 (from Frank Rue, Commissioner, Alaska Department of Fish and 
Game [ADF&G]). This opinion determined that the action was not likely to jeopardize or adversely 
modify critical habitat.  
 
In the 2001 Biological Opinion (2001:8) NMFS specified that:  
 

“…the FMP level biological opinion will remain in effect as NMFS’ coverage at the plan 
level, and this opinion (the 2001 opinion) will address the project level effects on listed 
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species that would be likely to occur if the Council’s preferred action were 
implemented.” 

 
The court reviewed the 2001 Biological Opinion and found that it was arbitrary and capricious and 
remanded the opinion back to NMFS for revision. 
 
June 19, 2003 Supplement to the 2001 Biological Opinion on Authorization of the BSAI and GOA 
groundfish fisheries under their respective FMPs, specifically the Pacific cod, pollock, and Atka 
mackerel fisheries and the parallel fisheries for Pacific cod, pollock, and Atka mackerel as 
authorized by the State of Alaska within 3 nm of shore. In response to the court order remanding the 
2001 biological opinion back to NMFS, NMFS prepared a supplement (NMFS 2003) to the 2001 
Biological Opinion (NMFS 2001), which affirmed NMFS’s conclusions that the revised FMP actions 
were not likely to jeopardize ESA-listed species or adversely modify their critical habitat. NMFS 
presented background information on the decision making process in the 2001 Biological Opinion as a 
requirement of the court order. 
 
March 9, 2006 Biological Opinion on the issuance of an exempted fishing permit (EFP) to support a 
feasibility study using commercial fishing vessels for acoustic surveys of pollock in the Aleutian 
Islands subarea. Formal consultation was initiated on January 17, 2006. The opinion evaluated the 
potential effects of a permit that authorized the harvest of pollock inside designated critical habitat. 
NMFS determined that the action would not jeopardized listed species or adversely modify their critical 
habitat. 
 
On October 18, 2005, the NPFMC (also referred to as the Council) requested that NMFS SFD reinitiate 
consultation on the BSAI and GOA FMPs. The Council’s request was based on the recognition that a 
substantial amount of new research on Steller sea lions had been published since NMFS completed the 
2000 Biological Opinion, such that an evaluation of the FMPs in light of that new information would be 
prudent. NMFS agreed and on April 19, 2006 SFD requested re-initiation of formal ESA section 7 
consultation on the Alaska Groundfish FMPs and the State of Alaska parallel groundfish fisheries.  
 
On March 7, 2006, the NMFS notified the ADF&G that the NPFMC had recommended that NMFS 
reinitiate formal consultation on the effects of the FMPs for groundfish under Section 7 of the ESA. 
NMFS requested that the State respond to the letter regarding its intention to participate in the 
consultation to allow the State an opportunity that ensure that any decisions in the opinion that may affect 
state fisheries are based on the most recent information regarding the action and potential effects.  
 
On March 31, 2006, The State of Alaska (ADF&G) notified the NMFS of its desire to participate in the 
consultation and to have the State parallel groundfish fisheries included in the consultation. 
 
On April 19, 2006, SFD sent PRD a written request to re-initiate formal ESA section 7 consultation on 
the Alaska Groundfish FMPs. The request specified that the purpose of this reinitiation was to evaluate 
the effects of current fisheries actions and management measures on listed species, in light of any new 
information gained since completion of the previous consultations in 2000 and 2001. The request for re-
initiation was accompanied by a biological assessment (BA). PRD concurred with this request and 
formally re-initiated consultation on June 21, 2006. 
 
Because of the complexity of the analysis, the consulting agency and the action agency agreed to an 
extended timeline beyond the statutory deadline of 135 days for completion of the consultation. 
 
On March 18, 2008, SFD provided PRD with a listing and description of all FMP amendments and 
regulatory amendments for the Alaska groundfish fisheries since April 2006.  
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On May 1, 2008, NMFS informed the NPFMC that the agency required additional time to complete the 
analyses for this opinion, and thus that its release would be delayed beyond the anticipated May 7, 2008 
release date.  
 
On June 11, 2008, the NPFMC requested that NMFS provide a new schedule and timeline for completion 
of the biological opinion, NEPA documents, and milestones for NMFS’ interactions with the Council and 
its Steller Sea Lion Mitigation Committee.  
 
On September 18, 2008, NMFS provided new schedules and timelines for completion of the biological 
opinion, for the NEPA process, and for completion of NEPA documents to the NPFMC. NMFS provided 
two timelines related to these processes: one in the case of no-jeopardy, no destruction/adverse 
modification conclusion in the opinion and one in the case of a jeopardy and/or a destruction/adverse 
modification of critical habitat conclusion. In the letter to the Council, NMFS also noted that, in the event 
that the “…draft opinion concluded jeopardy or adverse modification of critical habitat, NMFS has built 
into the schedule…anticipated collaboration with the Council on specific mitigation measures for the 
Reasonable and Prudent Alternatives…”  
 
On April 9, 2009, following receipt of a letter from the Marine Conservation Alliance (MCA), public 
comment, and its concurrence with issues raised in the MCA letter, the Council requested that NMFS 
incorporate specific new information, including information which had yet to be collected, into the draft 
biological opinion before its release. The new information which the Council recommended be included 
in the opinion was: 1) information from Steller sea lion pup surveys that were scheduled to be conducted 
in the summer of 2009; 2) information from Steller sea lion non-pup surveys that were to be conducted in 
the summer of 2009; and 3) new information on reproductive rates, with reference to a recently released 
report from researchers at the Alaska SeaLife Center. The Council wrote that it believed “…strongly that 
it is critical to include this new information in the biological opinion as it has the potential to significantly 
affect the findings within that BiOp…The Council recognizes that incorporation of this information could 
potentially delay release of the draft BiOp…” and it requested that NMFS provide the Council with its 
best indication of how the biological opinion schedule might be affected.  
 
On May 6, 2009, NMFS (2009b) notified the Council that NMFS had concluded that the new surveys 
could potentially reduce uncertainty and controversy about important elements in the analysis in the 
opinion, and thus, that NMFS was extending the schedule for release of the opinion to allow for 
incorporation of this information. NMFS informed the Council that it planned to have the opinion 
available for Council consideration in March of 2010. However, because of the timeframe needed to 
finalize a formal review from NOAA leadership, the release was delayed until July 2010. This draft 
Biological Opinion is the result. 
 
1.3 Presentation of the Analysis in this Opinion 
 
Biological opinions are constructed in sections that meet specific requirements imposed by the ESA and 
implementing regulations. These sections contain different portions of the overall analytical approach. 
This section is intended as a basic guide to the reader of the other sections of this Biological Opinion by 
describing the analyses that can be found in each section.  
 
Description of the Proposed Action – This section contains a basic summary of the proposed Federal 
action and any interrelated and interdependent actions. This description forms the basis of the first step in 
the analysis where we consider the various elements of the action and determine the stressors expected to 
result from those elements. The nature, timing, duration, and location of those stressors define the action 
area and provide the basis for our exposure analyses. 
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Status of the Species – This section provides the reference condition for the species and critical habitat at 
the listing and designation scale. These reference conditions form the basis for the determinations of 
whether or not the proposed action is likely to jeopardize the species or result in the destruction or adverse 
modification of critical habitat. Other key analyses presented in this section include critical information 
on the biological and ecological requirements of the species and critical habitat and the impacts to species 
and critical habitat from existing stressors.  
 
Environmental Baseline – This section provides the reference condition for the species and critical 
habitat within the action area. By regulation, the baseline includes the impacts of past and present future 
actions (except the effects of the proposed action) on the species and critical habitat. In this Biological 
Opinion, some of this analysis is contained within the Effects of the Proposed Action section because the 
proposed action is a continuation of the on-going action (i.e., the baseline) of prosecuting Federal and 
parallel fisheries in Alaska. This section also contains summaries of the impacts from stressors that will 
be ongoing in the same areas and times as the effects of the proposed action (future baseline). This 
information forms part of the foundation of our exposure, response, and risk analyses. 
 
Effects of the Proposed Action – This section details the results of the exposure, response, and risk 
analyses NMFS conducted for listed species and elements, functions, and areas of critical habitat.  
 
Cumulative Effects – This section summarizes the impacts of future State, tribal, local, or private 
actions, not involving Federal activities, that are reasonably certain to occur in the action area considered 
in this Biological Opinion. Similar to the rest of the analysis, if cumulative effects are expected, NMFS 
determines the exposure, response, and risk posed to individuals of the species and features of critical 
habitat. 
 
Integration and Synthesis of Effects – In this section of the Biological Opinion, NMFS presents the 
summary of the effects identified in the preceding sections and then details the consequences of the risks 
posed to individuals and features of critical habitat to the species or DPS at issue. Finally, this section 
concludes whether the proposed action may result in jeopardy to the continued existence of a species or 
the destruction or adverse modification of designated critical habitat. 
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2 DESCRIPTION OF THE PROPOSED ACTION 
 
NMFS SFD, under the authority of the Magnuson-Stevens Fishery Conservation and Management Act 
(MSA), and the State of Alaska propose to: (1) authorize groundfish fisheries in the BSAI under the FMP 
for Groundfish of the BSAI management area; (2) authorize groundfish fisheries in the GOA under the 
FMP for Groundfish of the GOA; (3) authorize parallel fisheries within State-managed waters. 
Management of groundfish fisheries within the Exclusive Economic Zone (EEZ) off Alaska and parallel 
fisheries in adjacent State waters is a continuing activity. As noted in Section 1, the action evaluated in 
this opinion includes not only the fisheries covered under the FMPs but also the overall management 
framework under which the fisheries are promulgated. Thus, in the current section, we describe both 
levels of this action.  
 
The purpose of this section is to provide a description of the MSA, the two FMPs for Alaska groundfish 
fisheries, and management of State parallel groundfish fisheries sufficient to: a) permit NMFS to fully 
evaluate the potential effects of the action on listed species and designated critical habitats and b) 
summarize enough information for the reader to understand and evaluate the action under consideration in 
this biological opinion. In order to do so, we first deconstruct this complicated action into its component 
parts (Figure 2.1). This deconstruction yields four main groups of interrelated activities which comprise 
the proposed action: 
 

 fisheries management policy; 

 exploitation strategy; 

 annual fisheries assessment; and  

 implementation of the fisheries. 
 
This break-down in the description of the action permits examination of how parts of this action inter-
relate. It facilitates an evaluation (in later chapters) of the effects of various aspects of this complicated 
action on listed species and designated critical habitat. For example, while policy on its own does not 
result in the removal of fish, it does set up limitations and expectations for removals. It sets in place a 
structure and process that affects how decisions about allowable levels and patterns of fishery removals 
are made in the face of differing sources and levels of information and uncertainty. Fishery management 
policy also affects fishery assessment practices and methodologies, as well as the treatment and reporting 
of components of assessments, once they are completed. Thus, while at first glance, the pattern and level 
of fishery removals occurring in different groundfish fisheries may seem independent, they are affected 
by, and highly inter-related with, policy choices, decisions about exploitation strategies, and stock and 
stock complex assessments that were made or accomplished earlier. 
 
The entire action being evaluated (as described above) is an ongoing action that is undergoing a 
reinitiated consultation under Section 7 of the ESA due to the availability of new information. Thus, as 
consultation is occurring, the action is proceeding. We are evaluating the potential effects of this action 
were it to continue, with its current management policy, exploitation strategy, fisheries assessment, and 
fisheries prosecution into the foreseeable future. 
 
Fishery management policy, assessment, and implementation are dynamic processes. Ideally, they are 
responsive to new information. Changes have occurred to the proposed action since the initiation of 
consultation. Due to the need to complete this biological opinion in a timely manner, we have included all 
information about the action provided to us by the action agency through January 2010.  
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The current (December 2009) BSAI and GOA groundfish FMPs are available on the NPFMC website 
http://www.fakr.noaa.gov/npfmc/default.htm. In order to understand the proposed action we have 
reviewed these FMPs, the MSA itself, the Goodman et al. (2002) report (see description below) and 
associated Alaska Fisheries Science Center (AFSC) response documents, the PSEIS for the Alaska 
groundfish fisheries (NMFS 2004), relevant Stock Assessments and Fishery Evaluation (SAFE) reports 
from 2002-2009 (available at http://www.fakr.noaa.gov/npfmc/SAFE/SAFE.htm), State of Alaska 
groundfish fisheries management documents, as well as other papers, reports, and regulatory documents 
cited throughout this opinion.  
 
Large portions of some of these documents (e.g., the FMPs) are excerpted in this chapter. The Goodman 
et al. (2002) independent scientific review was prepared, at the request of the NPFMC, in part to 
“…develop an educational primer on the Council’s current procedure” (Goodman et al. 2002:11). In their 
review of the Goodman et al. (2002) report, the AFSC (2002:2) summarized that “While there are a 
number of specific points to which some objection could be made, for the most part, the AFSC agrees 
with the Panel’s depiction of our current harvest system…(M)uch of the material is presented in the form 
of an introductory course…”. Thus, it is easy to understand. However, the AFSC (2002:2-3) cautioned 
that “…one disadvantage is that…the authors occasionally overstate things or otherwise make 
conclusions sound more general than they really are. Readers should be cautioned that some of the 
material in the report is best viewed as an introduction to the subject, not as the final word…” on it.  
 
In addition to review of written documents, we have also gained insight into this action through 
discussions with fishery managers and assessment specialists, as well as through discussions during 
recent Groundfish Plan Team Meetings and NPFMC meetings.  
 
2.1 Purpose 
 
As described by SFD, there are two fundamental and interrelated purposes underlying the management of 
the Alaska groundfish fisheries: to maximize the social and economic benefits of the groundfish resources 
to the people of the United States (U.S.) and to conserve the resource to ensure its sustained availability to 
current and future generations. The use and conservation of the fisheries need to be managed so that one 
objective—whether related to biological conservation or to socioeconomic well-being—does not take 
priority over the other, except when the resource itself is at risk of being depleted. NMFS fisheries 
management strives to balance these two fundamental objectives to prevent such depletion of the 
resource. 
 
2.2 Fisheries Management Policy 
 
When considering the impacts of commercial groundfish fisheries, one must investigate which species of 
fish are harvested, how much, when, and in what manner harvest occurred. Yet, in order for this ultimate 
effect (fishing) to occur, a long series of guiding documents has been prepared, interpreted, and their 
policies implemented. In this section, we focus on the first major area: fisheries management policy. 
As summarized by Goodman et al. (2002:16): 
 

“Fisheries are complex dynamic systems, involving physical, biological and human 
dimensions. Within those dimensions, innumerable elements inter-relate and change 
through time. Observing those elements and understanding the relationships between 
them is difficult, and being able to predict the fate of all these elements accurately is 
impossible.  
And yet, despite this complexity and limited predictability, the goal of fisheries 
management is, as far as possible, to make sense of the various dimensions and elements, 
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and to make decisions on alternative policies in the face of sometimes high levels of 
uncertainty but based on the best available information.” 
 

2.2.1 The MSA and Other Applicable Law 
 
The MSA (16 USC § 1851) is the primary domestic legislation governing management of marine fishing 
activities in federal waters (all marine waters from 3 nautical miles offshore the coast of Alaska or its 
baseline to 200 nautical miles offshore, to the 1990 United States/Russia maritime boundary line and to 
the United States/Canada maritime boundary). This area became known as the EEZ in 1983. First passed 
in 1976, the MSA was reauthorized in 1996 by the U.S. Congress to include, among other things, a new 
emphasis on the precautionary approach in U.S. fishery management policy. The MSA contains 10 
National Standards, with which all FMPs must conform and which guide fishery management. The 
Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 2006 (MSRA) 
amended the MSA to include requirements for annual catch limits (ACLs), accountability measures 
(AMs), and other provisions related to both ending and preventing overfishing as well as rebuilding 
fisheries. To incorporate these new requirements into current National Standard 1 (NS1) guidance, NMFS 
initiated a revision of the NS1 guidelines in 50 CFR 600.310. In January 2009 (74 FR 3178), NMFS 
amended the guidelines for the NS1 of the MSA to: 1) provide guidance on how to comply with the new 
annual catch limit (ACL) and accountability measure (AM) requirements for ending overfishing of 
fisheries managed by FMPs; and 2) clarify the relationship between ACLs, acceptable biological catches 
(ABCs), maximum sustainable yield (MSY), optimum yield (OY), and other applicable reference points. 
In the final rule, NMFS stated that this action was necessary to facilitate compliance with MSA 
requirements to rebuild overfished stocks, achieve OY, and to end and prevent overfishing.  
 
Besides the MSA, U.S. fisheries management must be consistent with the requirements of other 
regulations including the Marine Mammal Protection Act (MMPA), the ESA, the Migratory Bird Treaty 
Act, and other Federal laws. 
 
The MSA created eight regional fishery management councils that are primarily charged with preparing 
fishery management plans and plan amendments. The Councils are authorized to prepare and submit to 
the Secretary of Commerce (Secretary) for approval, disapproval or partial approval, FMPs and any 
necessary amendments, for each fishery under their authority that require conservation and management. 
The Councils conduct public meetings so as to allow all interested persons an opportunity to be heard in 
the development of FMPs and amendments, and review and revise, as appropriate, the assessments and 
specifications with respect to the optimum yield (OY) from each fishery (16 USC 1852(h)). 
 
To date, the NPFMC has prepared, and NMFS has approved and implemented, 6 FMPs, most now with 
numerous amendments. These FMPs not only must comply with the MSA, but with the requirements of 
other federal laws, such as the ESA.  
 
The MSA contains provisions for taking into account the requirements of other laws, as well as provisions 
related to the protection of marine ecosystems and the environment, some of which are contained in the 
definitions of OY and “conservation and management”:  
 
In the MSA, the term “optimum”, with respect to the yield from a fishery, means the amount of fish 
which– 
 (A) will provide the greatest overall benefit to the Nation, particularly with respect to food 

production and recreational opportunities, taking into account the protection of marine 
ecosystems; 

 (B) is prescribed as such on the basis of the MSY from the fishery, as reduced by any relevant 
economic, social, or ecological factor; and 
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 (C) in the case of an overfished fishery, provides for rebuilding to a level consistent with 
producing the MSY of such fishery” (16 USC § 1802(3)(28)).  

 
The term “conservation and management” refers to all of the rules, regulations, conditions, methods, and 
other measures: (A) which are required to rebuild, restore, or maintain, and which are useful in rebuilding, 
restoring, or maintaining, any fishery resources and the marine environment; and (B) which are designed 
to assure that– 
 
 (i) a supply of food and other products may be taken, and that recreational benefits may be 

obtained, on a continuing basis;  
 (ii) irreversible or long-term adverse effects on fishery resources and the marine environment are 

avoided; and  
 (iii) there will be a multiplicity of options available with respect to future uses of these resources” 

(16 USC § 1802(3)(5)) (emphasis added). 
 
Fishery Management Councils have considerable autonomy but most prepare FMPs, create regulations, 
and generally make decisions that are consistent with the provisions of the MSA (Goodman et al. 2002). 
Section 301(a) of the MSA sets forth national standards for conservation and management with which 
FMPs and regulations must be consistent. In addition, NMFS established 10 National Standard Guidelines 
to assist in the development and review of FMPs, amendments, and regulations prepared by the Fishery 
Management Councils and the Secretary (50 CFR 600 Subpart D). The National Standards are as follows: 
 

1. Conservation and management measures shall prevent overfishing while achieving, on a 
continuing basis, the OY from each fishery for the U.S. fishing industry. 

2. Conservation and management measures shall be based upon the best scientific information 
available.  

3. To the extent practicable, an individual stock of fish shall be managed as a unit throughout its 
range, and interrelated stocks of fish shall be managed as a unit or in close coordination. 

4. Conservation and management measures shall not discriminate between residents of different 
states. If it becomes necessary to allocate or assign fishing privileges among various U.S. 
fishermen, such allocation shall be A) fair and equitable to all such fishermen; B) reasonably 
calculated to promote conservation; and C) carried out in such manner that no particular 
individual, corporation, or other entity acquires an excessive share of such privileges. 

5. Conservation and management measures shall, where practicable, consider efficiency in the 
utilization of fishery resources; except that no such measure shall have economic allocation as its 
sole purpose.  

6. Conservation and management measures shall take into account and allow for variations among, 
and contingencies in, fisheries, fishery resources, and catches. 

7. Conservation and management measures shall, where practicable, minimize costs and avoid 
unnecessary duplication.  

8. Conservation and management measures shall, consistent with the conservation requirements of 
this Act (including the prevention of overfishing and rebuilding of overfished stocks), take into 
account the importance of fishery resources to fishing communities in order to A) provide for the 
sustained participation of such communities, and B) to the extent practicable, minimize adverse 
economic impacts on such communities. 

9. Conservation and management measures shall, to the extent practicable, A) minimize bycatch and 
B) to the extent bycatch cannot be avoided, minimize the mortality of such bycatch. 

10. Conservation and management measures shall, to the extent practicable, promote the safety of 
human life at sea. 
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National Standard 1 is undoubtedly the most influential in decisions made by the Council on fisheries 
management. National Standard 2 ensures that science plays a key role in determining how fisheries are 
prosecuted (Goodman et al. 2002). As noted above, to facilitate compliance with MSA requirements to 
rebuild overfished stocks, achieve OY, and to end and prevent overfishing, NMFS (2009a) amended the 
guidelines for the National Standard 1 in January 2009 (74 FR 3178). The main features of these 
guidelines including the setting of harvest limits and ensuring management measures are implemented to 
prevent overfishing are modeled after the groundfish fishery management practices used by the NPFMC.  
 
These guidelines: 1) provide guidance on how to comply with the ACL and AM requirements for ending 
overfishing of fisheries managed by FMPs; and 2) clarify the relationship between ACLs, ABCs, MSY, 
OY, and other applicable reference points. According to NMFS (2009a), some of the major items covered 
in the proposed NS1 guidelines were:  
 

1) “A description of the relationship between MSY, OY, overfishing limits (OFL), ABC, ACLs, and 
annual catch targets (ACT); 

2) guidance on how to combine the use of ACLs and AMs for a stock to prevent overfishing when 
possible, and adjust ACLs and AMs, if an ACL is exceeded; 

3) statutory exceptions to requirements for ACLs and AMs and flexibility in application of NS1 
guidelines; 

4) ‘‘stocks in the fishery’’ and ‘‘ecosystem component species’’ classifications; 
5) replacement of MSY control rules with ABC control rules and replacement of OY control rules 

with ACT control rules; 
6) new requirements for scientific and statistical committees (SSC); 
7) explanation of the timeline to prepare new rebuilding plans; 
8) revised guidance on how to establish rebuilding time targets; 
9) advice on action to take at the end of a rebuilding period if a stock is not yet rebuilt; and 
10) exceptions to the requirements to prevent overfishing”.  

 
The main substantive change made to the proposed action in the final rule pertained to ACTs. The final 
action retains the concept of an ACT and an ACT control rule, but does not require them to be included in 
FMPs. After taking public comment NMFS decided that ACTs are better addressed as AMs. Several 
components of these changes, including but not limited to guidance on how it classify “stocks in the 
fishery” and “ecosystem component species”, may have important impacts on Steller sea lions and their 
critical habitat. However, as noted above, the timing of notification from NMFS SFD to NMFS PRD of 
notice and evaluation of the effects of these changes was too late to allow us to adequately evaluate or 
incorporate these guidance changes into our analysis.  
 
The NPFMC is scheduled in February 2010, for initial review of the analysis for Amendments 96 and 87 
to the BSAI and GOA groundfish FMPs, respectively, which would incorporate provisions of the 
National Standard 1 guidelines into the FMPs. Implementation of the amendments is scheduled for 
January 1, 2011, and any ESA consultation on the amendments would be completed before this date.  
 
2.2.2 The FMPs and Implementing Regulations 
 
The FMPs govern groundfish fisheries of the Gulf of Alaska and Bering Sea and Aleutian Islands 
Management Areas (NPFMC 2009a and 2009b). Coverage of species and locations of fisheries under 
these plans are detailed in Section 3.1 of the BSAI and GOA FMPs. 
 
The BSAI groundfish FMP was approved by the Secretary on October 27, 1979, and implemented by 
regulations published on December 31, 1981 (46 FR 63295, corrected January 28, 1982, 47 FR 4083; 
NPFMC 2009a). Since approval, the BSAI FMP  has been amended over 90 times, and its focus has 
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changed from the regulation of mainly foreign fisheries to the management of fully domestic groundfish 
fisheries. The geographical extent of the BSAI groundfish FMP management unit is the U.S. EEZ of the 
Bering Sea, including Bristol Bay and Norton Sound, and that portion of the North Pacific Ocean adjacent 
to the Aleutian Islands which is between 170° W. longitude and the U.S.-Russian Convention Line of 
1867 (Figure 2.2). The BSAI groundfish FMP covers fisheries for all stocks of finfish and marine 
invertebrates except salmonids, shrimps, scallops, snails, king crab, Tanner crab, Dungeness crab, corals, 
surf clams, horsehair crab, lyre crab, Pacific halibut, and Pacific herring. The BSAI FMP was revised in 
January 2005 to incorporate previous amendments and to better organize the document. The most recent 
(December 2009) version of the BSAI FMP is available from the Council’s website at 
http://alaskafisheries.noaa.gov/npfmc/fmp/bsai/BSAI.pdf. 
 
The GOA groundfish FMP was approved by the Secretary on February 24, 1978, and implemented by 
regulations published on November 14, 1978 (44 FR 52709; NPFMC 2009c). Since that time, it has been 
amended over 80 times, and its focus has changed from the regulation of mainly foreign fisheries to the 
management of fully domestic groundfish fisheries. The geographical extent of the GOA FMP 
management unit is the U.S. EEZ of the North Pacific Ocean, exclusive of the Bering Sea, between the 
eastern Aleutian Islands at 170° W. longitude and Dixon Entrance at 132°40' W. longitude (Figure 2.2). 
The GOA groundfish FMP covers fisheries for most stocks of finfish; notable exceptions include salmon, 
steelhead, Pacific halibut, Pacific herring, and tuna. In terms of both the fishery and the groundfish 
resource, the GOA groundfish fishery forms a distinct management unit. The GOA groundfish FMP was 
revised in January 2005 to incorporate previous amendments and to better organize the document. The 
December 2009 version of the GOA FMP is available from the Council’s website at 
http://alaskafisheries.noaa.gov/npfmc/fmp/goa/GOA.pdf. 
 
2.2.2.1 Objectives of the FMPs 
 
The history of fishery development, target species and species composition of the commercial catch, 
bathymetry, and oceanography differ between the GOA and the adjacent BSAI management area. 
Although many species occur over a broader range than the BSAI or GOA management areas, with only a 
few exceptions (e.g., sablefish), stocks of common species in each management area are believed to be 
different from those in the other management area. Each FMP contains management policies and 
measures for the groundfish fisheries occurring in the management area. These policies and measures are 
explained in detail in the BA (Section 2.2.2 and 2.2.3). They are subject to annual review by the NPFMC 
(NPFMC 2009:4) to enable adaptive management. The management objectives given in Section 2.2.1 of 
the 2009 BSAI FMP are listed below.  
 
Prevent Overfishing: 

1. Adopt conservative harvest levels for multi-species and single species fisheries and specify 
optimum yield. 

2. Continue to use the 2 million mt OY cap for the BSAI groundfish fisheries. 
3. Provide for adaptive management by continuing to specify optimum yield as a range. 
4. Provide for periodic reviews of the adequacy of F40 and adopt improvements, as appropriate. 
5. Continue to improve the management of species through species categories. 

 
Promote Sustainable Fisheries and Communities: 

6. Promote conservation while providing for OY in terms of the greatest overall benefit to the 
Nation with particular reference to food production, and sustainable opportunities for 
recreational, subsistence, and commercial fishing participants and fishing communities. 

7. Promote management measures that, while meeting conservation objectives, are also 
designed to avoid significant disruption of existing social and economic structures. 
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8. Promote fair and equitable allocation of identified available resources in a manner such that 
no particular sector, group or entity acquires an excessive share of the privileges. 

9. Promote increased safety at sea. 
 
Preserve Food Web: 

10. Develop indices of ecosystem health as targets for management. 
11. Improve the procedure to adjust acceptable biological catch levels as necessary to account for 

uncertainty and ecosystem factors. 
12. Continue to protect the integrity of the food web through limits on harvest of forage species. 
13. Incorporate ecosystem-based considerations into fishery management decisions, as 

appropriate. 
 
Manage Incidental Catch and Reduce Bycatch and Waste: 

14. Continue and improve current incidental catch and bycatch management program. 
15. Develop incentive programs for bycatch reduction including the development of mechanisms 

to facilitate the formation of bycatch pools, vessel bycatch allowances, or other bycatch 
incentive systems. 

16. Encourage research programs to evaluate current population estimates for non-target species 
with a view to setting appropriate bycatch limits, as information becomes available. 

17. Continue program to reduce discards by developing management measures that encourage the 
use of gear and fishing techniques that reduce bycatch which includes economic discards. 

18. Continue to manage incidental catch and bycatch through seasonal distribution of total 
allowable catch and geographical gear restrictions. 

19. Continue to account for bycatch mortality in total allowable catch accounting and improve 
the accuracy of mortality assessments for target, prohibited species catch, and noncommercial 
species. 

20. Control the bycatch of prohibited species through prohibited species catch limits or other 
appropriate measures. 

21. Reduce waste to biologically and socially acceptable levels. 
22. Continue to improve the retention of groundfish where practicable, through establishment of 

minimum groundfish retention standards. 
 
Avoid Impacts to Seabirds and Marine Mammals: 

23. Continue to cooperate with USFWS to protect ESA-listed species, and if appropriate and 
practicable, other seabird species. 

24. Maintain or adjust current protection measures as appropriate to avoid jeopardy of extinction 
or adverse modification to critical habitat for ESA-listed Steller sea lions. 

25. Encourage programs to review status of endangered or threatened marine mammal stocks and 
fishing interactions and develop fishery management measures as appropriate. 

26. Continue to cooperate with NMFS and USFWS to protect ESA-listed marine mammal 
species, and if appropriate and practicable, other marine mammal species. 

 
Reduce and Avoid Impacts to Habitat: 

27. Review and evaluate efficacy of existing habitat protection measures for managed species. 
28. Identify and designate essential fish habitat and habitat areas of particular concern pursuant to 

MSA rules, and mitigate fishery impacts as necessary and practicable to continue the 
sustainability of managed species. 

29. Develop a Marine Protected Area policy in coordination with national and state policies. 
30. Encourage development of a research program to identify regional baseline habitat 

information and mapping, subject to funding and staff availability. 
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31. Develop goals, objectives and criteria to evaluate the efficacy and suitable design of Marine 
Protected Areas and no-take marine reserves as tools to maintain abundance, diversity, and 
productivity. Implement marine protected areas if and where appropriate. 

 
Promote Equitable and Efficient Use of Fishery Resources: 

32. Provide economic and community stability to harvesting and processing sectors through fair 
allocation of fishery resources. 

33. Maintain the license limitation program, modified as necessary, and further decrease excess 
fishing capacity and overcapitalization by eliminating latent licenses and extending programs 
such as community or rights-based management to some or all groundfish fisheries. 

34. Provide for adaptive management by periodically evaluating the effectiveness of 
rationalization programs and the allocation of access rights based on performance. 

35. Develop management measures that, when practicable, consider the efficient use of fishery 
resources taking into account the interest of harvesters, processors, and communities. 

 
Increase Alaska Native Consultation: 

36. Continue to incorporate local and traditional knowledge in fishery management. 
37. Consider ways to enhance collection of local and traditional knowledge from communities, 

and incorporate such knowledge in fishery management where appropriate. 
38. Increase Alaska Native participation and consultation in fishery management. 

 
Improve Data Quality, Monitoring and Enforcement: 

39. Increase the utility of groundfish fishery observer data for the conservation and management 
of living marine resources. 

40. Develop funding mechanisms that achieve equitable costs to the industry for implementation 
of the North Pacific Groundfish Observer Program. 

41. Improve community and regional economic impact costs and benefits through increased data 
reporting requirements. 

42. Increase the quality of monitoring and enforcement data through improved technology.  
43. Encourage a coordinated, long-term ecosystem monitoring program to collect baseline 

information and compile existing information from a variety of ongoing research initiatives, 
subject to funding and staff availability. 

44. Cooperate with research institutions such as the North Pacific Research Board (NPRB) in 
identifying research needs to address pressing fishery issues. 

45. Promote enhanced enforceability. 
46. Continue to cooperate and coordinate management and enforcement programs with the 

Alaska Board of Fish, ADF&G, and Alaska Fish and Wildlife Protection, the U.S. Coast 
Guard (USCG), NMFS Enforcement, International Pacific Halibut Commission, Federal 
agencies, and other organizations to meet conservation requirements; promote economically 
healthy and sustainable fisheries and fishing communities; and maximize efficiencies in 
management and enforcement programs through continued consultation, coordination, and 
cooperation 
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2.2.2.2 Stocks in the GOA 
 
Stocks governed by the GOA groundfish FMP include all finfish, except salmon, steelhead, halibut, 
herring, and tuna, which are distributed or are exploited in the area described above. Harvest allocations 
and management are based on the calendar year. 
 
Five categories of species or species groups are likely to be taken in the groundfish fishery. Species may 
be split or combined within the “target species” category according to procedures set forth in the FMP. 
The optimum yield concept is applied to all except the “prohibited species” category. These categories are 
described as follows (and in the table below): 

1. Prohibited Species – are those species and species groups the catch of which must be avoided 
while fishing for groundfish, and which must be immediately returned to sea with a minimum 
of injury except when their retention is authorized by other applicable law. Groundfish 
species and species groups under the FMP for which the quotas have been achieved shall be 
treated in the same manner as prohibited species. 

2. Target species – are those species that support a single species or species complex (consisting 
of multiple species) target fishery, are commercially important, and for which a sufficient 
data base exists that allows each to be managed on its own biological merits. Accordingly, a 
specific TAC is established annually for each target species or species complex. Catch of 
each species must be recorded and reported. This category includes walleye pollock, Pacific 
cod, sablefish, shallow and deep-water flatfish, rex sole, flathead sole, arrowtooth flounder, 
Pacific ocean perch, shortraker rockfish, rougheye/blackspotted rockfish, northern rockfish, 
“other slope” rockfish, pelagic shelf rockfish, demersal shelf rockfish, thornyhead rockfish, 
Atka mackerel, and skates. 

3. Other Species – are those species or species groups that currently are of slight economic 
value and not generally targeted. This category, however, contains species with economic 
potential or which are important ecosystem components, but insufficient data exist to allow 
separate management. The “other species” category is managed with a single gulf wide OFL, 
ABC, and TAC recommended by the NPFMC annually. Catch of this category as a whole 
must be recorded and reported. The category includes squid, sculpins, sharks, and octopus. 

4. Forage fish species – are those species which are a critical food source for many marine 
mammal, seabird and fish species. The forage fish species category is established to allow for 
the management of these species in a manner that prevents the development of a commercial 
directed fishery for forage fish. Management measures for this species category have been 
specified in regulations and include such measures as a prohibition on directed fishing, 
limitations on allowable bycatch retention amounts, limitations on the sale, barter, trade or 
any other commercial exchange, as well as the processing of forage fish in a federally 
regulated commercial processing facility. 

5. Nonspecified species – are those species and species groups of no current economic value 
taken by the groundfish fishery only as an incidental catch in the target fisheries. Virtually no 
data exist which would allow population assessments. No record of catch is necessary. The 
allowable catch for this category is the amount that is taken incidentally while fishing for 
target and other species, whether retained or discarded.  
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Groundfish stocks in the GOA (NPFMC 2009b) 

Management Group Species 

Prohibited Species1 Pacific halibut 
Pacific herring 
Pacific salmon 
Steelhead trout 
King crab 
Tanner crab 

Target Species2 Walleye pollock 
Pacific cod 
Sablefish 
Flatfish (shallow-water flatfish, deep-water flatfish, rex sole, flathead 

sole, arrowtooth flounder) 
Rockfish (Pacific ocean perch, northern rockfish, shortraker rockfish, 

rougheye rockfish, blackspotted rockfish,other slope rockfish, 
pelagic shelf rockfish, demersal shelf rockfish3, thornyhead 
rockfish) 

Atka mackerel 
Skates (big and longnose skates, other skates) 

Other Species4 Squid 
Sculpins 
Sharks 
Octopus 

Forage Fish Species5 Osmeridae family (eulachon, capelin, and other smelts) 
Myctophidae family (lanternfishes) 
Bathylagidae family (deep-sea smelts) 
Ammodytidae family (Pacific sand lance) 
Trichodontidae family (Pacific sand fish) 
Pholidae family (gunnels) 
Stichaeidae family (pricklebacks, warbonnets, eelblennys, cockscombs, 

and shannys) 
Gonostomatidae family (bristlemouths, lightfishes, and anglemouths) 
Order Euphausiacea (krill) 

1Must be immediately returned to the sea 
2TAC for each listing 
3Management delegated to the State of Alaska 
4Aggregate TAC for group 
5Management measures for forage fish are established in regulations implementing the FMP 
 
2.2.2.3 Stocks in the BSAI 
 
Stocks governed by the FMP include all stocks of finfish and marine invertebrates except salmonids, 
shrimps, scallops, snails, king crab, Tanner crab, Dungeness crab, corals, surf clams, horsehair crab, lyre 
crab, Pacific halibut, and Pacific herring. 
 
Five categories of species or species groups are likely to be taken in the groundfish fishery. The optimum 
yield concept is applied to all except the “prohibited species” category. These categories are described as 
follows (and in the table below): 
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1. Prohibited Species – are those species and species groups the catch of which must be avoided 
while fishing for groundfish, and which must be returned to sea with a minimum of injury 
except when their retention is authorized by other applicable law. Groundfish species and 
species groups under the FMP for which the quotas have been achieved shall be treated in the 
same manner as prohibited species. 

2. Target species – are those species that support either a single species or species complex 
(consisting of multiple species) target fishery, are commercially important, and for which a 
sufficient data base exists that allows each to be managed on its own biological merits. 
Accordingly, a specific TAC is established annually for each target species. Catch of each 
species must be recorded and reported. This category includes pollock, Pacific cod, sablefish, 
yellowfin sole, Greenland turbot, arrowtooth flounder, rock sole, flathead sole, Alaska plaice, 
“other flatfish”, Pacific ocean perch, northern rockfish, shortraker rockfish, rougheye 
rockfish, “other rockfish”, Atka mackerel, and squid. 

3. Other Species – are those species or species groups that currently are of slight economic 
value and not generally targeted. This category, however, contains species with economic 
potential or which are important ecosystem components, but insufficient data exist to allow 
separate management. Accordingly, a single TAC applies to this category as a whole. Catch 
of this category as a whole must be recorded and reported. The category includes sculpins, 
sharks, skates, and octopus. 

4. Forage fish species – are those species which are a critical food source for many marine 
mammal, seabird and fish species. The forage fish species category is established to allow for 
the management of these species in a manner that prevents the development of a commercial 
directed fishery for forage fish. Management measures for this species category have been 
specified in regulations and include such measures as a prohibition on directed fishing, 
limitations on allowable bycatch retention amounts, or limitations on the sale, barter, trade or 
any other commercial exchange, as well as the processing of forage fish in a federally 
regulated commercial processing facility.  

5. Nonspecified species – are those species and species groups of no current economic value 
taken by the groundfish fishery only as an incidental catch in the target fisheries. Virtually no 
data exist which would allow population assessments. No record of catch is necessary. The 
allowable catch for this category is the amount which is taken incidentally while fishing for 
target and other species, whether retained or discarded. 
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Groundfish stocks in the BSAI (NPFMC 2009a) 

Management Group Species 

 Finfish Marine Invertebrates 

Prohibited Species1 Pacific halibut 
Pacific herring 
Pacific salmon 
Steelhead 

King crab 
Tanner crab 

Target Species2 Walleye pollock 
Pacific cod 
Sablefish 
Yellowfin sole 
Greenland turbot 
Arrowtooth flounder 
Rock sole 
Flathead sole 
Alaska plaice 
Other flatfish 
Pacific ocean perch 
Northern rockfish  
Shortraker rockfish 
Rougheye rockfish 
Blackspotted rockfish 
Other rockfish 
Atka mackerel 

Squid 

Other Species3 Sculpins 
Sharks 
Skates 

Octopus 

Forage Fish Species4 Osmeridae family (eulachon, capelin, and 
other smelts) 

Myctophidae family (lanternfishes) 
Bathylagidae family (deep-sea smelts) 
Ammodytidae family (Pacific sand lance) 
Trichodontidae family (Pacific sand fish) 
Pholidae family (gunnels) 
Stichaeidae family (pricklebacks, warbonnets, 

eelblennys, cockscombs, and 
shannys) 

Gonostomatidae family (bristlemouths, 
lightfishes, and anglemouths) 

Order Euphausiacea (krill) 

1Must be returned to the sea 
2TAC for each listing 
3Aggregate TAC for group 
4Management measures for forage fish are established in regulations implementing the FMP 
 
2.2.2.4 Fishery Management Measures 
Descriptions of management measures contained in the FMPs are provided in Tables 2.1a and 2.1b. In 
some cases, management measures are specific (e.g., the Pribilof Islands Habitat Conservation Area) 
while some measures are implemented in more detail in regulation. The specific management measures, 
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implemented in regulations, which pertain to the conservation of Steller sea lions, are described in Section 
2.5.2. 
 
General regulations governing U.S. fisheries appear at 50 CFR Part 600, and regulations specifically 
governing the groundfish fisheries in the EEZ off Alaska appear at 50 CFR Part 679. The regulations 
therein prescribe the existing regulatory framework for the federally managed groundfish fisheries off 
Alaska. Groundfish management areas are provided in Figure 2.2. 
 
2.2.3 The Decision Making Process – Implementing Policy 
 
There are two major decision making areas initiated by the Council: the implementation of FMP and 
regulatory amendments; and the setting of the annual TAC specifications. The following description of 
the management process is intended to be generic, illustrating the process by which FMP amendments 
and regulatory amendments are developed. The setting of TACs will be described below in the section on 
the annual fisheries assessment and specifications.  
 
2.2.3.1 Involved Entities 
 
The following entities inter alia are integral in the decision making process for the implementation of the 
FMPs and the harvest of groundfish fisheries in Alaska: 
 
NMFS 
 
The Alaska groundfish fisheries are managed under the authority of the Secretary of Commerce, who 
delegates that authority through the Under Secretary and Administrator of the National Oceanic and 
Atmospheric Administration (NOAA) to the Assistant Administrator for Fisheries (NMFS) and to the 
NMFS Regional Administrator, Alaska Region. The Secretary may rescind this delegation at any time or 
for any management decision. NMFS is responsible for the day-to-day management of the fisheries. The 
agency cooperates with the Council to develop fishery policies, conducts rulemaking to implement FMP 
or regulatory amendments, conducts analyses on the effects of the fisheries on the human environment, 
monitors the fisheries, and enforces the rules and regulations implemented under the MSA and other 
applicable law.  
 
NMFS also conducts research programs required to support the fisheries. For the Alaska groundfish 
fisheries, research activities are conducted primarily by the AFSC. Groundfish stocks in the BSAI and 
GOA are surveyed by the Resource Assessment and Conservation Engineering (RACE) Division, stock 
assessment is conducted by the Resource Ecology and Fisheries Management (REFM) Division, and 
research on marine mammals (including listed large cetaceans and Steller sea lions) is conducted by the 
National Marine Mammal Laboratory (NMML), also a division of the AFSC. 
 
NMFS is also the principal management agency responsible for the recovery of a number of listed or 
protected species in the BSAI and GOA regions. Species described in Chapter 3 of this document 
includes both the western and eastern DPS of Steller sea lion, North Pacific sperm whale, and Eastern 
North Pacific and Central North Pacific humpback whale.  
 
U.S. Coast Guard 
 
The USCG provides services essential to the implementation of the fisheries, including monitoring for 
safety and compliance with regulations, enforcement of such regulations, and field assistance with 
research. The USCG designates a non-voting representative to the Council to act as an enforcement 
advisor, ensuring that conservation and management measures reflect the practical realities of 
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enforcement in the region. That member also advises Council members and NMFS of the safety impacts 
of proposed conservation and management measures. 
 
The USCG enforces compliance with fishery regulations and supports NOAA management objectives. 
Using airborne and at-sea assets, the USCG: 
 

 Prevents encroachment by foreign fishing vessels on the EEZ; 
 Ensures compliance by U.S. fishermen with domestic living marine resource laws and regulations 

within the EEZ; 
 Enforces regulations implemented under laws such as the MMPA and ESA and protects 

threatened marine resources, and; 
 Ensures compliance with international agreements for the management of living marine resources 

on the high seas.  
 
The Coast Guard also provides enforcement policy guidance to domestic lawmakers and regulators, and 
to U.S. representatives in the international arena, ensuring national and international policy objectives are 
achievable and enforceable. 
 
U.S. Fish and Wildlife Service 
 
The U.S. Fish and Wildlife Service (USFWS) Alaska Regional Director or his/her designee sits on the 
Council as a non-voting member. The USFWS partners with NMFS and the Council to provide 
information relevant to potential fishery effects on seabirds, certain marine mammals (sea otters, walrus, 
polar bear), or other issues or resources administered by the USFWS in Alaska. 
 
U.S. Department of State 
 
A representative from the U.S. State Department sits on the Council as a non-voting member. The State 
Department partners with NMFS and the Council to assure fishery management decisions take into 
account U.S. relations with its international neighboring countries, including treaty obligations, as well as 
international cooperative research and management issues, or other areas of U.S national and international 
interest.  
 
Pacific States Marine Fisheries Commission 
 
The Pacific States Marine Fisheries Commission representative on the Council (also non-voting) provides 
liaison between NMFS and the Council in Alaska and other Pacific coastal states of the U.S. The PSMFC 
also provides to the NMFS and Council process data gathering and data management services. 
 
State of Alaska 
 
Since the MSA was passed in 1976, fisheries off Alaska have been managed by a combination of state 
and federal agencies. Article VIII of the Alaska State constitution directs the Alaska legislature and 
executive branch to manage state fisheries in such a way as to achieve maximum benefit to its people and 
management of renewable resources on a sustained yield basis. The ADF&G monitors state fisheries, 
conducts fisheries research, assesses stock condition, and determines appropriate harvest levels for 
salmon, herring, crabs and other invertebrates, lingcod, rockfish, and Pacific cod. The ADF&G also has 
in-season emergency authority to open and close fisheries. The Commercial Fisheries Entry Commission 
is a second state agency that has authority to establish moratoria or limited-entry systems for state-
managed fisheries. The Alaska State Legislature created the Alaska Board of Fisheries to provide public 
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access to the fishery management process and to give policy direction to ADF&G. The Board of Fisheries 
is responsible for developing state fishery management plans, making allocative decisions, and 
promulgating regulations. The Department of Public Safety enforces State fishery regulations. State 
fisheries will be considered below in the chapters on the Environmental Baseline (Chapter 4) and 
Cumulative Effects (Chapter 6). 
 
State of Alaska Parallel Fisheries 
 
Annually at the beginning of each calendar year, ADF&G issues an emergency order (EO) to define the 
parallel groundfish fisheries in state waters; the EO for 2010 was issued on December 31, 2009 
(emergency order 4-GF-01-10, Appendix 2-1). Fishing in state waters, i.e., within three nm of the 
coastline, is managed by ADF&G, which coordinates parallel groundfish fisheries management in state 
waters with that of adjacent federal fisheries in the EEZ. This coordination generally includes opening 
dates, in-season adjustments, gear requirements, Steller sea lion closure areas, vessel monitoring system 
(VMS) requirements for Pacific cod, pollock, and Atka mackerel (except jig gear vessels), as well as 
seabird avoidance measures and essential fish habitat closures. Fish harvested in the parallel fisheries are 
counted against the federal TAC to ensure that the total harvest level is within the constraints on the 
federal fishery. Harvests from these parallel fisheries are small in comparison to harvest from the federal 
fisheries, ranging up to 3% of the TAC in the BSAI and up to 9% of the TAC in the GOA (except 
Demersal Shelf Rockfish which comprised 16% of TAC in 2009). See Table 2.27 for harvest amounts. 
These parallel fisheries include harvest of Pacific cod, pollock, Alaska plaice, arrowtooth flounder, 
flathead sole, Greenland turbot, northern rockfish, Pacific ocean perch, rockfish species, rock sole, 
sablefish, squid, and yellowfin sole in the BSAI; and in the GOA, parallel fisheries harvest arrowtooth 
flounder, skates, rockfish species, flathead sole, Pacific ocean perch, rex sole, sablefish, and deep and 
shallow water flatfish. All of these fisheries are considered part of the federal action in this Biological 
Opinion. 
 
Additional ADF&G groundfish fisheries in state waters and in the EEZ that are not managed under 
parallel regulations and are not included in a NMFS FMP include lingcod, black and blue rockfish, state 
waters sablefish, and the state waters Pacific cod fishery, which is managed under a Guideline Harvest 
Limit (GHL). The Pacific cod GHL is a portion of the ABC for the federal Pacific cod fishery; the federal 
harvest amounts are adjusted downward to provide for the GHL State fishery. These fisheries are 
described in more detail in the Cumulative Effects chapter of this document, but are not considered part of 
the Federal Action in this Biological Opinion. 
 
North Pacific Fishery Management Council 
 
The Council, which is composed of 11 voting members, serves six main functions (16 U.S.C. 1852 § 
302(h)(1-6)): 

1. prepares and submits FMPs for each fishery that requires conservation and management, as well 
as amendments to each plan; 

2. prepares comments on certain applications for foreign fishing and on FMPs or amendments 
prepared by the Secretary;  

3. conducts public meetings to allow public participation in the management process; 
4. submits to the Secretary reports that it deems necessary or that were requested by the Secretary; 
5. for each fishery, reviews on a continuing basis the assessments and specifications necessary to 

achieve OY from, the capacity and extent to which United States fish processors will process U.S. 
harvested fish from, and the total allowable level of foreign fishing in, each fishery; and 

6. conducts any other activities required by the MSA or necessary and appropriate to the foregoing 
functions. 
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In addition to the main Council body, the Council maintains four main committees and panels related to 
groundfish fishery management. The Advisory Panel consists primarily of representatives of the fishing 
industry and is intended to advise the Council on any matters pertaining to how the FMPs and 
amendments may impact the fishing industry. The SSC consists of appointed scientists and is intended to 
assist in the development, collection, and evaluation of statistical, biological, economic, social, and other 
scientific information necessary for development and amendment of FMPs. The two remaining 
committees are Plan Teams for the BSAI and GOA groundfish fisheries. These teams review stock 
assessment methods and results, and make recommendations on harvest levels to the Council based on the 
status and trends of each stock and its tolerance for fishery removal. The Council appoints other 
committees as needed to advise the Council on other issues relating to groundfish fishery management 
(e.g., the Steller Sea Lion Mitigation Committee has been utilized to inform the Council on Steller sea 
lion related fishery management issues). 
 
2.2.3.2 Council and NMFS Fishery Management Policy 
 
The Council has developed a management policy and objectives to guide its development of management 
recommendations to the Secretary. The Council’s policy is to apply judicious and responsible fisheries 
management practices, based on sound scientific research and analysis, proactively rather than reactively, 
to ensure the sustainability of fishery resources and associated ecosystems for the benefit of future, as 
well as current, generations. The productivity of the North Pacific ecosystem is acknowledged to be 
among the highest in the world. For the past 30 years, the Council management approach has incorporated 
forward looking conservation measures that address differing levels of uncertainty. This management 
approach has in recent years been labeled the precautionary approach. Recognizing that potential changes 
in productivity may be caused by fluctuations in natural oceanographic conditions, fisheries, and other 
non-fishing activities, the Council intends to continue to take appropriate measures to insure the 
continued sustainability of the managed species. It will carry out this objective by considering reasonable, 
adaptive management measures, as described in the MSA and in conformance with the National 
Standards, the ESA, NEPA, and other applicable laws. This management approach takes into account the 
National Academy of Science’s recommendations on Sustainable Fisheries Policy.  
 
As part of its policy, the Council intends to consider and adopt, as appropriate, measures that accelerate 
the Council’s precautionary, adaptive management approach through community-based or rights-based 
management, ecosystem-based management principles that protect managed species from overfishing, 
and where appropriate and practicable, increase habitat protection and bycatch constraints. All 
management measures will be based on the best scientific information available. Given this intent, the 
fishery management goal is to provide sound conservation of the living marine resources, provide socially 
and economically viable fisheries for the well-being of fishing communities, minimize human-caused 
threats to protected species, maintain a healthy marine resource habitat, and incorporate ecosystem-based 
considerations into management decisions. 
 
This management approach recognizes the need to balance many competing uses of marine resources and 
different social and economic goals for sustainable fishery management, including protection of the long-
term health of the resource and the optimization of yield. This policy will use and improve upon the 
Council’s existing open and transparent process of public involvement in decision-making.  
 
2.2.3.3 Implementing the FMPs 
 
FMPs and amendments to FMPs are developed by the Council, submitted to the Secretary for review, and 
may be approved, disapproved, or partially approved (Section 304(a)(3) of the MSA). Amendments also 
may require implementing regulations which are recommended and deemed necessary by the Council and 
generally developed by NMFS. Regulations without an FMP amendment also may be recommended and 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

2 Description of the Proposed Action Page 24  

deemed necessary by the Council and developed by NMFS. Once the regulations are effective, NMFS has 
responsibility for day-to-day management of the fisheries. Enforcement of the regulations is carried out 
jointly by NMFS and the USCG. Disapproved and partially approved FMPs and FMP amendments are 
returned by NMFS to the Council with an explanation of the reasons for disapproval. The Council may 
then decide whether to revise and resubmit the FMP/amendment. If the Council fails to develop a 
necessary FMP/amendment, or fails to revise an FMP/amendment following Secretarial disapproval or 
partial approval within a reasonable period of time, the Secretary may develop a Secretarial 
FMP/amendment.  
 
Amendments to FMPs may be necessitated by a variety of events including new or triggered statutory 
requirements, operational need, or changes in the fisheries. Occasionally, the Council will solicit FMP 
and regulatory amendment proposals from the public. These proposals are then reviewed, and 
qualitatively ranked in terms of analytical difficulty and priority for consideration. If a proposal is 
selected for consideration, then the next step is the preparation of an initial analysis of the proposal. These 
analyses serve at least three functions. First, they fulfill requirements under certain statutes and executive 
orders. Second, they provide opportunity for interested or affected members of the public to bring 
information to the Council’s attention regarding the proposed and alternative actions. And third, they help 
the Council to contrast and compare the potential effects of alternative actions to their stated policy goals 
and objectives, and make a well-reasoned decision on which amendment proposal to recommend to the 
Secretary. 
 
Additional analytical requirements may include environmental assessments or environmental impact 
statements (EIS) as required by NEPA; a Regulatory Impact Review (RIR) under Executive Order 12866; 
a regulatory flexibility analysis under the Regulatory Flexibility Act (RFA); an assessment of potential 
impacts on marine mammals under the MMPA; a review of effects on essential fish habitat under the 
MSA; a review of effects on the state’s coastal zone management program (under the Coastal Zone 
Management Act); an assessment under the Paperwork Reduction Act; a predissemination review under 
the Information Quality Act; consultation under the ESA; and possibly a federalism impact statement 
under Executive Order 13132. 
 
The next step for the Council is to review a draft of the initial analysis to determine whether it should be 
released for public review and comment. In making this decision, the Council relies on the advice it 
receives from its Advisory Panel and SSC and the public. The Council decision at this point may be to 
release the initial draft analysis for formal public review as it is, instruct staff to make certain minor 
revisions to it before releasing it, or request major revisions to it and another Council review before 
releasing it. Or the Council may decide to suspend further action on the analysis, which would stop 
further development of the proposal, at least temporarily. If the Council decides to release the initial draft 
analysis for public review, the public review period normally is the time period before the next Council 
meeting, usually at least four weeks. 
 
After a period of public review, the next action by the Council on a management proposal is to decide on 
its preferred alternative. The Council’s choice of a preferred alternative (other than the “no action” 
alternative) frequently is referred to as the final action of the Council to adopt an FMP or FMP/regulatory 
amendment for recommendation to the Secretary. 
 
Once the Council has determined its final recommendation, the recommendation is transmitted to the 
Secretary. The principal documents that are submitted include (a) the proposed FMP text or text changes 
in the case of an FMP amendment, (b) the draft analysis of potential environmental and socioeconomic 
impacts of the preferred alternative and other alternatives considered by the Council, and (c) any proposed 
regulations that would implement the action, if the amendment is approved. A notice of availability of a 
proposed FMP amendment or FMP is published in the Federal Register for a 60 day comment period. The 
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proposed implementing regulations are published in the Federal Register as a notice of proposed rule- 
making with a 45 day comment period. These comment periods generally overlap. Comments received on 
either the FMP amendment or on the proposed regulations are considered in the Secretarial approval of 
the FMP amendment and regulations. 
 
After receipt of the official FMP/amendment review package, the Secretary must immediately commence 
review of the package to determine whether the proposed FMP or FMP amendment is consistent with 
MSA, including the National Standards, and other applicable law and must immediately publish a notice 
of availability in the Federal Register to start the 60 day period of public review. Within 30 days after the 
end of the public comment period, the Secretary must approve, disapprove or partially approve the FMP 
amendment by written notice to the Council. If Secretarial action is not taken within the required time 
period, then the FMP amendment takes effect as if it were fully approved.  
 
Thus, the MSA vests the Councils with the primary role of developing management measures. The role of 
the Secretary (normally NMFS, on behalf of the Secretary) is usually limited to approval, disapproval, or 
partial approval of a Council’s FMP recommendation and determination that the proposed rule is 
consistent with the FMP, FMP amendment, and other applicable laws, including ESA. Section 304(a)(3) 
states that if an FMP or FMP amendment is disapproved or partially approved, the written notice to the 
Council must specify the applicable law with which the FMP/amendment is inconsistent, the nature of the 
inconsistency, and recommendations for correcting the inconsistency.  
 
When the Council recommends regulations to implement an FMP or amendment, the Secretary reviews 
them to determine their consistency with the underlying FMP. If NMFS determines that the proposed 
regulatory amendment is consistent, then it is published in the Federal Register, but if the determination is 
negative, NMFS must notify the Council in writing specifying the inconsistencies and providing 
recommendations for revision that would make the proposed regulation consistent. An approved FMP, 
FMP amendment or regulatory amendment is implemented by publication of a notice of approval (for 
FMP amendments without regulations) or a final rule in the Federal Register. The rule normally is not 
effective for an additional 30 days after it is published, as required under the Administrative Procedure 
Act.  
 
2.3 Exploitation Strategy 
 
In 2002, the Council convened a panel to provide an independent scientific review of the current harvest 
strategy embodied in the FMPs (Goodman et al. 2002). The focus of the review was on describing the 
harvest policy, the role of F40% as a reference point, and to determine whether changes should be made 
to account for particular species or ecosystem needs in accordance with the MSA. This opinion relies 
heavily on the Goodman et al. (2002) report and the SSC and AFSC responses to concerns identified in 
the report; they provide an excellent review of the harvest strategy and the potential consequences to non-
target species and the ecosystem as a whole. See the Goodman et al. (2002) report for further background 
on fisheries management and exploitation strategy. This section of the opinion focuses on describing the 
exploitation strategy as it relates to harvests of prey species important to ESA-listed species and 
incorporates much of the descriptive text from Goodman et al. (2002) and SSC and AFSC clarifications 
where necessary.  
 
Harvests in the BSAI and GOA fisheries are governed by the BSAI and GOA groundfish FMPs. The 
FMPs allow for a wide range of possible harvests for any given stock in any given year, such that the 
plans are consistent with a large number of harvest strategies. However, any harvest allowed by the FMPs 
is required to be consistent with the National Standards described in the MSA. Of particular relevance in 
this regard is National Standard 1, which states, “Conservation and management measures shall prevent 
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overfishing while achieving, on a continuing basis, the optimum yield from each fishery for the United 
States fishing industry” (Title III, Section 301(a)(1)).  
 
The FMPs contain the following definitions of terms that are used in this opinion and are important for 
understanding the action: 
 

Maximum sustainable yield (MSY) is the largest long-term average catch or yield that can be taken 
from a stock or stock complex under prevailing ecological and environmental conditions. 
 
Optimum yield (OY) is the amount of fish which: 

a) will provide the greatest overall benefit to the Nation, particularly with respect to food 
production and recreational opportunities, and taking into account the protection of marine 
ecosystems; 

b) is prescribed as such on the basis of the MSY from the fishery, as reduced by any relevant 
economic, social, or ecological factor; and 

c) in the case of an overfished fishery, provides for rebuilding to a level consistent with 
producing the MSY in such fishery. 

 
Overfishing level (OFL) is a limit reference point set annually for a stock or stock complex during the 
assessment process. Overfishing occurs whenever a stock or stock complex is subjected to a rate or 
level of fishing mortality that jeopardizes the capacity of a stock or stock complex to produce MSY 
on a continuing basis. Operationally, overfishing occurs when the harvest exceeds the OFL. 
 
Acceptable biological catch (ABC) is an annual sustainable target harvest (or range of harvests) for a 
stock or stock complex, determined by the Plan Team and the SSC during the assessment process. It 
is derived from the status and dynamics of the stock, environmental conditions, and other ecological 
factors, given the prevailing technological characteristics of the fishery. The National Standard 
Guidelines (Guidelines) distinguish between limit reference points (which management seeks to 
avoid) and target reference points (which management seeks to achieve). The target reference point is 
set below the limit reference point for overfishing.  
 
Total allowable catch (TAC) is the annual harvest limit for a stock or stock complex, derived from the 
ABC by considering social and economic factors. 

 
As noted in the FMPs, ABCs and TACs are specified annually for each stock or stock complex within the 
“target species” and “other species” categories. The OY range is constant and is specified for the 
groundfish fishery (comprising target species and other species categories) as a whole.  
 
According to both current FMPs (NPFMC 2009 a, b), the sum of the stock-specific ABCs may fall within 
or outside of the OY range. However, if the sum of annual TACs falls outside of the OY range, either the 
TACs must be adjusted or the FMP must be amended. In the case of the BSAI, Consolidated 
Appropriations Act of 2004 sets the upper limit of the BSAI OY at 2 million mt. Thus, for a change to the 
BSAI OY, congressional action would be necessary for a statutory amendment.  
 
2.3.1 Background: Principles of Sustainable Fisheries and Surplus Production 
 
The following discussion is based on material provided to PRD by the SFD. A tenet of current fisheries 
management is that the average biomass (weight of the stock) at which a stock persists depends on the 
relationship between the spawning (breeding) stock biomass and the average production of new fish, 
modified after reproduction by how well the new fish (sometimes called “recruits”) survive, grow, 
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reproduce, and distribute themselves in space after they enter the fishery. The actual and assumed 
relationships between stock biomass and production are of major importance in fisheries management.  
From a single target stock point of view, and ignoring potential ecosystem interactions or consequences, it 
is theoretically possible to have sustainable fishing of that stock at almost any level of stock biomass, so 
long as the catch that is taken balances the production. In principle, therefore, sustainable fishing could 
take place anywhere between very low or very high stock sizes. However, the ability to manage with 
confidence a stock to any given stock size depends on how well basic population parameters can be 
estimated and predicted over time, how well catches can be controlled to match production, the dynamics 
of the stock’s response to deviations from the intended level of catch, and a variety of other difficult and 
uncertain factors. We discuss these issues in some detail in the effects chapter. 
 
By definition, the level of stock size that produces the maximum possible production is the biomass at 
maximum sustainable yield (BMSY). From a single target stock point of view, and because of economic 
and social objectives, as well as uncertainty, fishery managers in the fisheries of issue here have 
concluded that there are good reasons for trying to manage fish stocks near to, but somewhat above, the 
stock size that confers MSY. The MSY is the highest theoretical production (yield, or catch) that can be 
continuously taken from a stock under constant environmental conditions. The MSY is estimated from 
models based on surplus production, stock-recruitment relationships, and other methods. In practice, 
MSY, and the level of fishing effort needed to take it, are difficult to assess. Nevertheless, MSY is a 
benchmark in fisheries theory, international agreements and national legislation; as such, it is the basis for 
important reference points used in fishery management. 
 
The assessment of a fish stock (and the potential for harvest) is generally based on the assumption that the 
fished populations are closed (no immigration or emigration). Under this assumption, a population can 
increase in number only through recruitment and can decrease in number only through mortality, i.e., it is 
replenished only by the annual addition of a new cohort or year-class. In terms of biomass, the population 
may change by additions due to recruitment and physical growth, and by losses due to natural and fishing 
mortality.  
 
The number of fish constituting the fished part of a population is determined, then, by the combination of 
the survival rates of all cohorts and annual recruitment of a new cohort. Mortality may result from natural 
causes (i.e., natural mortality), direct or indirect effects of fishing (i.e., fishing mortality), or other human-
related actions. Recruitment is determined by a number of factors which may vary in importance over 
time, by stock, by area, and due to other factors. Which factors have the greatest impacts on recruitment 
in different species is a matter of considerable debate and research. For example, the Fisheries-
Oceanography Coordinated Investigations (FOCI) program was initiated by the NOAA in 1984 to 
investigate the factors determining recruitment of pollock in the GOA. 
 
From the single-species standpoint, for an unfished stock of a particular size, recruitment may occur at 
levels greater than necessary to maintain the stock at its present size. Such “excess” however, is essential 
for population growth. From the standpoint of deterministic single-species fishery management of a non-
depleted stock, this excess is considered a surplus that can be removed by fishing without harm to the 
stock. The concept of surplus recruitment is illustrated by the Ricker (1954) stock-recruitment relation in 
Figure 2.3. The Ricker curve indicates a density-dependent relation between stock and recruitment where 
recruitment varies as a function of some measure of stock size (e.g., number or biomass). The Ricker 
curve, which has a dome-shaped pattern, suggests that recruitment reaches a peak at an intermediate stock 
level and then declines with increasing stock size. The Beverton-Holt stock-recruit relationship has the 
feature that recruitment increases as a function of spawning biomass to an asymptotic level. The excess or 
surplus recruitment in this case is represented by the vertical difference between the stock-recruitment 
line and the replacement line. The biological mechanism(s) that are thought to explain this peak for some 
species include cannibalism of adults on small fish and crowding effects due to overescapement. It 
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assumes density-dependent population behavior. In the simplest single-species case, without random 
variability and where the fishable stock consists of a single age group, and without the population 
response of other harvesters (e.g., natural predators), this excess represents sustainable yield. At some 
stock size, the “excess” reaches a maximum, which is the MSY. 
 
While a decline in a stock could indicate changes in both reproduction of the stock and mortality of pre-
recruits, Ricker (1954) attributed it to compensatory mortality of pre-recruits through mechanisms such as 
predation and, in particular, cannibalism. Thus, the number of young produced probably continues to 
increase with increasing stock size, but fewer young survive to recruitment. The remainder is “lost” to 
various forms of mortality, possibly including predation.  
 
2.3.2 Overview of the Harvest Strategy 
 
The following description is largely excerpted from Goodman et al. (2002), with minor editing and 
modification for brevity and clarification: 
 

The current harvest strategy is essentially a maximum sustainable yield (MSY) single-species 
approach, modified by some formal safeguards incorporated to ward against overfishing as 
defined from the single-species standpoint, and with opportunities of a less-structured nature for 
reducing harvest rates further in response to perceived social, economic and ecological concerns. 
No quantitative standards or specific decision rules are stated for each of these latter 
considerations, except as they are imposed from outside the MSA, by the ESA or the MMPA, and 
only for particular populations. An overall quantitative limit is applied to the harvests amount by 
the optimal yield specified in each FMP and is considered by the Council as the scientifically 
recommended harvest level is further reduced for social, economic, and ecological concerns. 
The fishing mortality rate used to estimate the overfishing level (OFL) for each stock is an 
estimate either of the fishing mortality rate associated with MSY (FMSY) or an estimate of a 
surrogate for FMSY. The OFL is treated in the management system as a limit that should not be 
exceeded except with a very low probability. The acceptable biological catch (ABC) set for each 
stock is an estimate of a target rate, which is intended to establish some margin between it and the 
OFL. The hope is that managing so as to achieve this target on average will accomplish the 
desired compliance with exceeding the limit (OFL) only rarely. If it occurs, the ad hoc downward 
adjustments of harvest in response to other social, economic, and ecological considerations takes 
place in the deliberations where the total allowable catch (TAC) is set subject to the constraints 
that each individual TAC be less than or equal to the corresponding ABC and the sum of the 
TACs falls within the OY range. 
 
The formulaic component of the reduction of harvest rate from the theoretical MSY harvest rate 
(from OFL to ABC) is by an amount that is often modest, when expressed as a fraction of the 
harvest rate; but in terms of the total tonnage involved, or its dollar value, the amount is 
considerable. The margin may also be small relative to natural variation. It may be small relative 
to the underlying uncertainty about key population parameters, the overall status of many target 
stocks, stock complexes, trophic guilds, and about ecosystem effects of various harvest levels. 
The rate of reduction of the TAC from the ABC has for some stocks and some years been large 
relative to the reduction from OFL to ABC, but there is no explicit and general formula for this 
reduction. The FMPs specify that the setting of TAC must be less than or equal to ABC (section 
3.2.5.1), and the setting of ABC must be no more than OFL and must be less than OFL for stocks 
with less information, as further explained below. 
 
The formal and standardized quantitative portions of the process of determining OFL and ABC 
begin with the assignment of each stock to one of six “Tiers” based on the availability of 
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information about that stock. There should be the most (relative to stocks in other tiers) 
information about stocks in Tier 1 and the least information about stocks placed in Tier 6. The 
F40% fishing mortality rate plays a prominent role in some of the Tiers (2, 3, and 4) but not the 
others. Notably, in Tier 3 (which is where many of the major BSAI/GOA stocks are assigned) and 
Tier 4, the estimate of F40% is used as a surrogate for a fishing mortality rate that is somewhat 
below FMSY. 
 
F40% is the calculated fishing mortality rate at which the equilibrium spawning biomass per recruit 
is reduced to 40% of its theoretical value in the equivalent unfished stock. This is a useful 
measure of the amount by which the associated fishing rate reduces the stock size, in the long run. 
The useful features of this particular measure are two-fold. First, its calculation is less sensitive to 
the details of the stock-recruitment relationship than is the calculation of FMSY, so it is practical to 
estimate F40% for stocks that are not well enough studied for estimation of FMSY. The second is 
that, for a range of dynamics encompassing many, but not all, of the BSAI and GOA target 
groundfish stocks, modeling studies have shown that harvesting at F35% accomplishes about the 
same thing as harvesting at FMSY, so harvesting at the slightly lower rate, F40%, establishes a 
modest margin of safety. 

 
2.3.3 MSY and OY 
 
Estimates of the groundfish complex have been computed by summing MSY estimates for individual 
species and species groups. However, the NPFMC (2009b:14; citing an in press paper by Walters et al., 
which would be updated with the implementation of Amendment 87 to Walters et al. 2005) summarized 
that: “…current multi-species models suggest that the sum of single-species MSYs provides a poor 
estimate of MSY for the groundfish complex as a whole...because biological reference points for single 
stocks, such as FMSY, may change substantially when multi-species interactions are taken into account.” 
Under the MSA, OY is prescribed on the basis of the MSY from each fishery, as reduced by any relevant 
economic, social, or ecological factor (16 U.S.C. 1802 § 3(28)(B)). In both the BSAI and GOA 
groundfish FMPs the concept of optimum yield has been applied to the total groundfish catch in these 
regions. The OY of the BSAI groundfish complex (which consists of stocks listed in the “target species” 
and “other species” categories, as listed in Table 3-1 of the BSAI groundfish FMP) is set at 85% of the 
historical estimate of MSY, or 1.4 to 2.0 million mt, plus the incidental harvest of non-specified species. 
(NPFMC 2009a). Thus, the endpoints of the OY range were determined by subtracting 15% from the 
endpoints of the range of MSY estimates available at the time the current OY specification was adopted. 
The BSAI groundfish FMP justified the 15% reduction by stating that it 1) reduces the risk associated 
with relying upon incomplete data and questionable assumptions in assessment models used to determine 
the condition of stocks, and 2) is probably a conservatively safe level for the groundfish complex.  
 
The range of OY specified in the GOA groundfish FMP is 116,000-800,000 mt of groundfish for the 
target species and the “other species” categories, to the extent this can be harvested consistently with the 
management measures specified in this FMP. This range was established in 1987 based on the 
examination of historical and recent catches, recent determinations of ABC, and recent and past estimates 
of MSY for each major groundfish species. This derivation from historical estimates of MSY and fishery 
performance reflects the combined influence of biological, ecological, and socioeconomic factors. The 
end points of the range were derived as described below. 
 
For the minimum value, 116,000 mt was approximately equal to the lowest historical groundfish catch 
during the 21-year period 1965-1985 (116,053 mt in 1971, NPFMC 1986). In that year catches of pollock, 
Pacific cod, and Atka mackerel were all at very low levels. Given the status of the groundfish resources 
and the present management regime, it was considered extremely unlikely that future total harvest would 
fall below this level. Thus, the TACs must be established so as to result in a sum of at least 116,000 mt. 
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The upper end of the GOA groundfish FMP OY range, 800,000 mt, was derived from MSY information. 
The MSY for all species of groundfish (excluding the other species category) between 1983 and 1987 
ranged from 804,950 mt in 1983 to 1,137,750 mt for the 1987 fishing year. The average MSY over the 
five-year period was 873,070 mt. Therefore, the upper end of the range has been approximately equal to 
92% of the mean MSY for the five-year period. However, we clarify that while this is the fact of the 
relationship between OY and mean MSY over this period, there is no rule that sets the upper end of the 
OY range equal to this percentage of the mean five-year MSY. The ABC summed for all species ranged 
from 457,082 mt in 1985 to 814,752 mt in 1987. Most of the variation in the ABC and catch over the 
five-year interval resulted from changes in the status of two species: pollock and flounder. Pollock ABC 
ranged from 112,000 mt in 1987 to 516,600 mt in 1984; while flounder ABC ranged from 33,500 mt in 
1985 to 537,000 mt in 1987. Therefore, the 800,000 mt upper end of the OY range was selected in 
consideration of the volatility in pollock and flounder ABC, and the potential for harvesting at MSY. 
 
2.3.4 Harvest Control Rules 
 
The National Standard Guidelines (Guidelines) distinguish between limit reference points (which 
management seeks to avoid) and target reference points (which management seeks to achieve). However, 
the use of the term “target” should not be interpreted as indicating this point can actually be achieved with 
some “surgical” like precision. As pointed out during review of this document, if errors are distributed 
symmetrically about the target, targets will be exceeded 50% of the time, regardless of what the target is. 
In the case of target harvest levels or rates, the Guidelines encourage a precautionary approach as follows 
(50 CFR § 600.310(f)(5)).  
 

(1) Target reference points should be set safely below limit reference points. 
(2) A stock that is below its MSY level should be harvested at a lower rate than if the stock were 

above its MSY level. 
(3) Criteria used to set target catch levels should be explicitly risk averse, so that greater uncertainty 

regarding the status or productive capacity of a stock corresponds to greater caution in setting 
target catch levels.  

 
The Guidelines envision that limit and target fishing mortality rates will often be cast in the form of 
“harvest control rules,” which are functions that determine fishing mortality based on stock size (50 CFR 
§ 600.310(c)(2), § 600.310(f)(4)(ii)). In particular, the Guidelines presume that MSY will be estimated 
using an “MSY control rule” which describes how the Council would set harvest rates if maximization of 
long-term average yield were its primary goal. An MSY control rule would be an example of a limit 
reference point. A wide variety of functional forms can be used to define harvest control rules (Restrepo 
et al. 1998).  
 
The BSAI and GOA groundfish FMPs define two sets of harvest control rules which follow the 
precautionary approach outlined above to a considerable extent. One set of control rules defines the limit 
harvest rate that is used to determine the overfishing level (OFL), and the other defines the upper 
boundary for the target harvest rate that is used to determine the ABC. 
 
The two sets of harvest control rules in the BSAI and GOA groundfish FMPs are prescribed through a set 
of six tiers which are listed below and which are numbered to correspond to descending order of 
information availability about the stock (e.g., there should be better information about key parameters of 
stocks in Tier 1 than in Tier 2; see below).  
 
As indicated in the 2009 BSAI groundfish FMP (NPFMC 2009a): 
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“Overfishing is defined as any amount of fishing in excess of a prescribed maximum allowable 
rate. This maximum allowable rate is prescribed through a set of six tiers which are listed below 
in descending order of preference, corresponding to descending order of information availability. 
The Council’s Scientific and Statistical Committee (SSC) will have final authority for 
determining whether a given item of information is “reliable” for the purpose of this definition, 
and may use either objective or subjective criteria in making such determinations.” 

 
For Tiers 1-3, the coefficient “a” is set at a default value of 0.05, with the understanding that a different 
value for a specific stock or stock complex may be used if supported by the best available scientific 
information. For Tiers 2-4, a designation of the form "F" refers to the estimate of fishing mortality (F) 
associated with an equilibrium level of spawning per recruit (SPR) equal to X% of the estimated 
equilibrium level of spawning per recruit in the absence of any fishing. For Tier 3, the term B40% refers 
to the estimate of the long-term average biomass that would be expected under average recruitment and 
F=F40%. Tiers under which fished stocks are currently managed are listed in Table 2.8. 
 

Tier 1) Information available: Reliable point estimates of B and BMSY and reliable probability 
density function (pdf) of FMSY. 

  1a) Stock status: B/BMSY > 1 
   FOFL = mA , the arithmetic mean of the pdf 
   FABC < mH , the harmonic mean of the pdf 
  1b) Stock status: a < B/BMSY < 1 
   FOFL = mA × (B/BMSY - a)/(1 - a) 
   FABC < mH × (B/BMSY - a)/(1 - a) 
  1c) Stock status: B/BMSY < a 
   FOFL = 0 
   FABC = 0 

Tier 2) Information available: Reliable point estimates of B, BMSY , FMSY , F35% , and F40%. 
  2a) Stock status: B/BMSY > 1 
   FOFL = FMSY 
   FABC < FMSY × (F40% /F35%) 

 2b) Stock status: a < B/BMSY < 1 
   FOFL = FMSY × (B/BMSY - a)/(1 - a) 
   FABC < FMSY × (F40% /F35%) × (B/BMSY - a)/(1 - a) 
  2c) Stock status: B/BMSY < a 
   FOFL = 0 

FABC = 0 
Tier 3) Information available: Reliable point estimates of B, B40% , F35%, and F40%. 

  3a) Stock status: B/B40% > 1 
   FOFL = F35% 
   FABC < F40% 

3b) Stock status: a < B/B40%  1 
   FOFL = F35% × (B/B40% - a)/(1 - a) 
   FABC < F40% × (B/B40% - a)/(1 - a) 
  3c) Stock status: B/B40% < a 
   FOFL = 0 

FABC = 0 
Tier 4) Information available: Reliable point estimates of B, F35%, and F40%. 

   FOFL = F35% 
   FABC < F40% 

Tier 5) Information available: Reliable point estimates of B and natural mortality rate M. 
   FOFL = M 
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   FABC < 0.75 × M 
Tier 6) Information available: Reliable catch history from 1978 through 1995. 

   OFL = the average catch from 1978 through 1995, unless an alternative value is 
established by the SSC on the basis of the best available scientific 
information 

   ABC < 0.75 × OFL 
 
The following is a description of the tier system excerpted from Goodman et al. (2002), but edited for 
brevity and clarity and updated: 
 

The dynamics of only a few stocks covered by the FMP, BS pollock, yellowfin sole, and rock sole are 
considered well-enough quantified to qualify for Tier 1 (NPFMC 2009 BSAI SAFE Report). In Tier 1 
the limiting FOFL is the equivalent of the point estimate of FMSY (that is to say, roughly, the “best” 
estimate without adjusting for uncertainty), and the target FABC is the harmonic mean of the 
distribution of the estimate for FMSY. The harmonic mean has the mathematical property that it is less 
than the simple average (roughly, the point estimate) by an amount that increases with the spread of 
the distribution, so this establishes a margin that increases with the uncertainty in the estimate.  
Tier 2 differs from Tier 1 in that only point estimates of the key population parameters are available, 
so the distribution of the estimate for FMSY is not known. In this Tier, the limiting FOFL is the point 
estimate of FMSY, much as in Tier 1, but a different formula (based on the adjustment used in Tier 3) 
is used for adjusting the FABC downward from FOFL. The mathematics of the different formulas used 
for adjusting the FABC downward from FOFL in Tier 1 and Tier 2 does not guarantee that the margin so 
established in Tier 2 will be wider than the margin in Tier 1. 
 
Tier 3 differs from Tier 2 in that information is insufficient for any estimation of MSY. In this Tier, 
the limiting FOFL is the point estimate of F35% and the target FABC is the point estimate of F40%. The 
width of the margin between FABC and FOFL, in this Tier, therefore, will be essentially the same as in 
Tier 2, and the relation to the width of the margin in Tier 1 is variable. Most of the major target stocks 
in the BSAI/GOA are in Tier 3. 
 
Tier 4 differs from Tier 3 in that information is insufficient for estimation of target biomass levels. In 
this Tier, the limiting FOFL is the point estimate of F35%, and the target FABC is the point estimate of 
F40%, both as in Tier 3. The width of the margin between FABC and FOFL, in this Tier, therefore, will be 
identical to that in Tier 3, and essentially the same as in Tier 2, and the relation to the width of the 
margin in Tier 1 is variable. 
 
Tier 5 differs from Tier 4 in that information is insufficient for estimating F40% or F35%, so the limits 
and targets use different surrogates to attempt to approximate management for MSY. In this Tier, the 
limiting FOFL is the point estimate of the natural mortality rate of the stock, and the target FABC is three 
fourths of that value. The limiting FOFL in this Tier may be either conservative or aggressive relative 
to the limiting FOFL of F35% in the three Tiers above. Theoretical work [Deriso 1982 among others and 
Thompson] has shown that M is often higher than FMSY, so it would be a better as a limit than a target. 
The margin between FABC and FOFL in this Tier, corresponding to a 25% reduction of fishing mortality 
rate, is wider than the margin in Tiers 2 through 4. Most of the minor target stocks in the BSAI/GOA 
are in Tier 5. 
 
Tier 6 differs from Tier 5 in that information is insufficient for estimating any of the stock 
parameters, and all that is known is the catch history. In this Tier, the limiting FOFL is the average 
historic catch, and the target FABC is three fourths of that value. In practice, without estimates of stock 
size, the control is exerted simply through a limit on amount of catch. The margin between FABC and 
FOFL, in this Tier, considered as a fractional reduction, is the same as in Tier 5. 
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In Tiers 1 through 3 there are provisions for rapid rebuilding of stocks from an overfished condition, 
by reductions in the target fishing mortality rate triggered whenever the estimate of stock biomass is 
below the target biomass. There is no such provision in Tiers 4 through 6. In Tiers 1 through 5, the 
information on the stock is sufficient to give clear indications if the stock status is departing 
substantially from the management goals. In Tier 6, this is not the case. 
 

2.3.4.1 Stock Status: Overfished and Overfishing 
 
The MSA requires the Secretary to “report annually to the Congress and the Councils on the status of 
fisheries within each Council’s geographical area of authority and identify those fisheries that are 
overfished or are approaching a condition of being overfished” (16 USC § 304(e)(1)). The Guidelines 
define two “status determination criteria” to be used in making this identification. The first of these, the 
“maximum fishing mortality threshold” (MFMT), is used to determine whether a stock is being subjected 
to a rate of fishing mortality that is too high. The second, the “minimum stock size threshold” (MSST), is 
used to determine whether the stock has fallen to a level of biomass that is too low. Exceeding the MFMT 
results in a determination that the stock is being subjected to overfishing. Falling below the MSST results 
in a determination that the stock is overfished. 
 
More specifically, the Guidelines require that the MFMT be at least as conservative as the MSY control 
rule (50 CFR 600.310(d)(2)(i)), and they define the MSST as whichever of the following is greater: one-
half the MSY stock size, or the minimum stock size at which rebuilding to the MSY level would be 
expected to occur within 10 years if the stock were exploited at the MFMT (50 CFR 600.310(d((2)(ii)). 
 
When expressed in units of catch, the MFMT is equivalent to OFL in the BSAI and GOA groundfish 
FMPs, and when expressed in units of fishing mortality, the MFMT is equivalent to FOFL. Thus, 
prevention of overfishing is accomplished simply by insuring that catch does not exceed OFL in any 
given year. 
 
For each BSAI and GOA groundfish stock managed under Tiers 1-3, the following algorithm is used to 
determine stock status with respect to MSST (Figure 2.4): 
 

 If the stock is below ½ BMSY, it is below MSST. 
 If the stock is above BMSY, it is above MSST.  
 If the stock is between ½ BMSY and BMSY, then 1000 simulations are conducted in which the 

population is projected forward 10 years with randomly varying recruitment and with fishing 
mortality set equal to FOFL in all years. Recruitment is drawn from a probability distribution based 
on recruitment estimates from 1978 to 1998. 

 If the average ending stock size in these simulations is above BMSY, the stock is above its MSST. 
 If the average ending stock size in these simulations is below BMSY, the stock is below its MSST. 

 
MSSTs cannot be estimated for certain stocks because the necessary reference stock levels cannot be 
estimated reliably. These stocks are (by definition) managed under harvest Tiers 4-6.  
 
The stock is considered to be approaching an overfished condition if NMFS (for the Secretary) estimates 
that the stock will become overfished within two years (16 USC 1854 § 304(e)(1)). For each BSAI and 
GOA groundfish stock managed under Tiers 1-3, the determination as to whether the stock is approaching 
an overfished condition is made on the basis of 1000 simulations in which the population is projected 
forward 12 years with randomly varying recruitment and with fishing mortality set equal to the maximum 
permissible value of FABC for the first two years and equal to FOFL thereafter: 
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 If the mean spawning biomass for the third year is below ½ BMSY, the stock is approaching an 

overfished condition. 
 If spawning biomass for the third year is above BMSY, the stock is not approaching an 

overfished condition. 
 If spawning biomass for the third year is between ½ BMSY and BMSY, the determination 

depends on the mean spawning biomass at the end of 12 years. 
 If the average ending stock size in these simulations is below BMSY, the stock is approaching an 

overfished condition. 
 If the average ending stock size in these simulations is above BMSY, the stock is not approaching 

an overfished condition. 
 
2.3.4.2 Stock and Recruitment 
 
Recruitment is the only source of replenishment for the numbers of individuals in the fished portion of a 
population. Biomass may be increased by somatic growth, but the biomass of a cohort is also a function 
of the number of individuals in that cohort. Thus, recruitment can be viewed as one process by which 
fished populations are maintained and their future status assured. The factors and processes that determine 
recruitment have been a source of extensive discussion and debate in fisheries biology. The debate has 
focused largely on three questions: (1) is the process of recruitment density-independent or density-
dependent, (2) if density-dependent, what is the nature of the relation between recruitment and stock size, 
and (3) the role of environmental factors in determining recruitment. 
 
Current harvest policies under the FMP are based on a single-species approach to fisheries management 
designed to be precautionary. However, if the distribution of recruitments that would be produced from 
biomasses in the B20%-B40% range is significantly different from the distribution of recruitments observed 
since the 1976-1977 regime shift, and if environmental conditions are such that an anomalous string of 
poor recruitments pushes the stock well below B40% despite harvest rates being set conservatively, then 
it is possible that a stock could be below the MSST without management knowing it. 
 
When stock-recruitment relationships are uncertain, the FABC and FOFL are based on estimates of 
current stock status and considerations of spawning per recruit (SPR). A designation of the form “FX%” 
refers to the F associated with an equilibrium level of spawning per recruit (SPR) equal to X% of the 
equilibrium level of spawning per recruit in the absence of any fishing. The use of SPR analyses to derive 
biological reference points for fisheries management has undergone broad scientific review and is used to 
form the basis of harvest control rules in several systems throughout the world (Clark 1991, Clark 1993, 
Thompson 1993). The use of F35% as a proxy for FMSY stems in part from the work of Clark (1991) 
who showed that a large fraction of the potential yield from a typical groundfish stock could be obtained 
at a rate of F35% across a discrete set of plausible stock-recruitment relationships, including both Ricker 
and Beverton-Holt forms. Subsequent analyses showed that F40% would reduce the probability of low 
biomass if recruitment was highly variable or autocorrelated (Clark 1993). Research continues to refine 
estimates of biological reference points. For example, analyses have focused on considerations of 
reproductive rates at low stock sizes (Myers et al. 1996) and applications of Clark’s general approach to 
species that possess similar life history characteristics (Dorn 2002). 
 
2.3.4.3 Natural Mortality 
 
Natural mortality (M) refers to the rate of decline of a stock as a consequence of natural processes. These 
include predation by other fishes, marine mammals, and seabirds, as well as some level of mortality due 
to disease, injury, starvation, etc. The relation between M and fishing mortality (F) is an important 
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consideration in the fishery management strategy. Ironically, natural mortality is one of the most difficult 
parameters of a population to estimate.  
 
Natural mortality (M) is a fixed parameter and not estimated in the pollock, Pacific cod and Atka 
mackerel stock assessments. For Eastern Bering Sea (EBS) pollock, the reference model has assumed 
fixed natural mortality-at-age values of M=0.9, 0.45, and 0.3 for ages 1, 2, and 3+ respectively since at 
least the 2005 assessment (Ianelli et al. 2005, 2008). The EBS mortality-at-age values were originally 
estimated in a cohort analysis by Wespestad and Terry (1984). For GOA pollock the stock assessment 
assumed a fixed natural mortality rate of 0.3 for all ages (Dorn et al. 2005). The GOA value of 0.3 is 
based on an analysis by Hollowed and Megrey (1990) which estimated natural mortality using a variety of 
methods. For EBS and GOA Pacific cod, the stock assessment presented three models; Models 1 and 2 
assumed a value of M fixed at the traditional value of 0.37 and Model 3 estimated M internally 
(Thompson and Dorn 2005). The 2006 Pacific cod ABC is based on Model 2 which assumed a fixed 
value of 0.37 for all ages. The value of 0.37 was originally estimated in the 1993 BSAI Pacific cod 
assessment (Thompson and Methot 1993), and all subsequent assessments of BSAI and GOA Pacific cod 
assessments used this value, with one exception in the GOA. However, based on further analysis, in the 
2007 assessments, the value of M was set at 0.34 for BSAI Pacific cod and at 0.38 for GOA Pacific cod 
(Thompson et al. 2008) and these values were also used in the 2008 and 2009 assessments. The BSAI 
Atka mackerel assessment assumed a fixed value of 0.3 for all ages based on the regression model of 
Hoenig (1983, Lowe et al. 2005), which is based on the longevity of the species. Lowe and Fritz (1997) 
explored several alternative methods to estimate natural mortality for Atka mackerel; the current assumed 
value of 0.3 is consistent with values derived from a variety of methods (Lowe et al. 2005).  
 
In the single species stock assessments model there is no explicit accounting for other consumers. 
Hollowed et al. (2000) developed a model for GOA pollock that explicitly includes predation (e.g., 
consumption by arrowtooth flounder, Pacific halibut, Steller sea lions, and Pacific cod). The total natural 
mortality (predation plus residual M) was higher than the assumed M used in the pollock assessment. The 
role of pollock as prey in the GOA ecosystem cannot be fully evaluated using a single species assessment 
model (Hollowed et al. 2000). The current pollock assessment includes both a single species model, and 
an ecosystem considerations section that includes results from ecosystem models (Dorn et al. 2005). The 
2008 BSAI Pacific cod assessment includes a similar appendix. 
 
Harvest policies in the North Pacific take into consideration a variety of factors including fishing 
mortality rates that reduce the level of spawning per recruit to some percentage of the unfished level 
(FX%). For many stocks, 40% of the unfished spawning biomass per recruit is used, i.e., the harvest policy 
is based on an F40% fishing mortality rate. There is a positive relationship between M and F40% . The FX% 
harvest policies are designed to maintain sufficient spawning biomass to ensure adequate recruitment to 
the stock. If M is higher, an average recruit would not live as long and thus it would produce less 
spawning biomass over its lifetime. Consequently, a higher fishing mortality rate is needed to reduce 
spawning biomass to 40% of the unfished level. Clark (1999) found that specifying a conservative (lower) 
natural mortality rate is typically more precautionary (from a single species perspective) when natural 
mortality rates are uncertain. 
 
Stock assessment models are used to project these stocks based on the assumption of constant natural 
mortality rates. TACs are set each year at values consistent with the harvest control rules and other 
provisions of the FMPs (e.g., the OY caps). For some stocks in some years, this amounts to fishing at the 
maximum permissible ABC. In such instances, the recommended fishing mortality rate typically varies 
directly with M. For example, if the intent is to fish at a rate of F40% and M happens to be over-estimated 
while all other parameters are estimated without error, the recommended fishing mortality rate will 
exceed the true value of F40%. However, over-estimation of M leads not only to errors in the estimate of 
F40% but to errors in the estimate of stock size as well. Errors in estimated stock size resulting from over-
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estimation of M can be either positive or negative (Thompson 1994). The combined effects of these two 
errors can result in a recommended short-term catch that is either higher or lower (Thompson 1994) than 
the short-term catch corresponding to the intended harvest strategy. In the long term, however, catch tends 
not to be sensitive to error in M except when gross under-estimates occur, in which case catches tend to 
be lower than those corresponding to the intended harvest strategy.  
 
The effect of reductions in prey biomass on other consumers in the environment has received little 
treatment in traditional fisheries management but there is literature on this issue which we review and 
discuss in the effects section of this opinion.  
 
2.3.5 Ecosystem Considerations 
 
The MSA and implementing regulations require that relevant social, economic, and ecological factors be 
considered in the setting of OY for a fishery. The regulations (50 CFR § 600.310 (f)(3)(iii)) provide the 
following examples of ecological factors:  
 

“stock size and age composition, the vulnerability of incidental or unregulated stocks in a mixed-
stock fishery, predator-prey or competitive interactions, and dependence of marine mammals and 
birds or endangered species on a stock of fish. Also important are ecological or environmental 
conditions that stress marine organisms such as natural or manmade changes in wetlands or 
nursery grounds, and effects of pollutants on habitat and stocks.” 

 
The FMP process considers the species managed under it as parts of functioning ecosystems. However, 
ecosystem management is extremely complex. In setting the harvest rate, managers also attempt to be 
sufficiently protective of the larger ecosystem in which the harvesting occurs. An Ecosystem 
Considerations chapter has been added to the SAFE documents since 1995 and is evolving to be more 
operational, and other multi-species studies have been undertaken. Ecosystem indicators are being 
evaluated, and multi-species models have been constructed. The multi-species models have allowed 
consideration of ecosystem impacts in a way that single-species models cannot. They are not viewed as a 
replacement of the single-species approach, which remains the primary determinant of ABC 
specifications, but rather they add insight into potential ecosystem effects. To date, the multi-species 
modeling studies reported in the SAFE and Supplemental EIS documents have suggested that fishery 
impacts on fish species in the BSAI and GOA systems seem to be about the same order of magnitude as 
what is shown in single-species models. Nevertheless, it is known from theoretical models of harvest 
dynamics in a predator-prey-competition system that harvesting at single-species MSY levels will not 
achieve MSY for the aggregate because of species interactions. This knowledge is one of the reasons that 
the BSAI OY cap was set at 85% of the single-species MSYs. 
 
2.4 Annual Fisheries Assessment 
 
The annual fisheries management cycle consists of activities that can be grouped into three main 
functions: (1) resource surveys, (2) stock assessment and setting the ABC, and (3) setting the TAC levels. 
Target species were discussed in Section 2.2.2 and are provided in Table 2.2. 
 
The purpose of stock assessment is to describe those stocks that are targeted by the fisheries and the 
nature and magnitude of fishery effects on those stocks (i.e., the stocks’ tolerance for fishing). Consistent 
with the fundamental approach to fishery management, two of the primary objectives of stock 
assessments are to estimate biomass and the size-age structure of target stocks. The following sections 
provide a basic description of the stock assessment process. 
 
2.4.1 Resource Surveys and Biomass Assessment 
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Stock assessment consists of two main functions: (1) determining the status (a measure of population size 
and trend) of the stock, and (2) evaluating its tolerance to fishing. Resource surveys, along with the 
fishery observer program and catch statistics, are essential for assessment of the stocks fished under the 
BSAI and GOA groundfish FMPs. In general, these surveys involve deployment of standardized sampling 
gear according to consistent protocols to catch or measure fish abundance or biomass at a particular 
location. Estimates of overall fish abundance or biomass are then based on average catch rates per 
sampled location multiplied by the size of the total area. The results can be expressed as an index or 
estimate of abundance or biomass. Results from single surveys may be used separately to generate such 
indices/estimates, or results from multiple surveys may be combined.  
 
2.4.1.1 Groundfish Surveys 
 
The purpose of the groundfish surveys is to estimate the distribution and abundance and age structure of 
groundfish species. This information is essential to the annual stock assessments used in the 
determination of the annual ABCs and TACs. Current surveys are designed to provide information to 
manage groundfish harvests on a single species basis. Management of groundfish harvests on a multi-
species level requires additional information and understanding that are not currently available. 
Three types of surveys are currently conducted, including bottom trawl for shellfish and bottom fishes, 
hydroacoustic or echo integration-trawl (EIT) for pollock, and longline for bottom fishes (e.g., sablefish) 
of the deeper waters of the continental shelf and slope. Summer bottom trawl surveys of the EBS Bering 
Sea shelf have been conducted annually since 1972, with the current standardized time series beginning in 
1979. These surveys follow a systematic grid of sampling stations. A triennial bottom trawl survey of the 
Bering Sea continental slope was conducted triennially from 1979 to 1991 and then resumed on a biennial 
schedule since 2000 (the planned 2006 survey was canceled due to lack of funding). Triennial summer 
bottom trawl surveys for the Aleutian Islands and the GOA shelf and upper continental slope began in 
1980 and 1984, respectively. In 1999 the GOA was changed from a triennial to a biennial bottom trawl 
survey and extended to cover the continental slope out to 1,000 m depth. The Aleutian Islands survey 
moved to a biennial schedule in 2000. The GOA, Aleutian Islands, and EBS continental slope surveys are 
based on area and depth-stratified random sampling among a set of predetermined stations.  
 
EIT surveys in the Bering Sea and GOA have been conducted on a series of winter and summer annual 
and biennial surveys. Annual winter EIT surveys were initiated in 1981 to study abundance of spawning 
pollock in Shelikof Strait (except in 1982 and 1999), and in 1988 to study pollock abundance in the 
vicinity of Bogoslof Island (except in 1990 and 2004). Winter surveys have also been conducted in the 
Gulf of Alaska in the Shumagin Islands/Sanak Trough area in 1994-96 and 2001-2006 and on the shelf 
break east of Kodiak Island in 2002-2006. Summer EIT surveys of pollock on the Bering Sea shelf were 
surveyed triennially from 1979 to 1994 and in 1996, 1997, and 1999 and then changed to a biennial 
schedule in 2000.  
 
Summer longline surveys were initiated by Japanese scientists in 1979 to assess sablefish abundance over 
the upper continental slope in the GOA. These surveys are now conducted by U.S. scientists, and have 
been extended to the Aleutian Islands and the EBS slope, where they are conducted in alternate years. 
Current surveys are as follows: 
 

1. Annual summer bottom trawl surveys of the EBS shelf, 
2. Biennial summer bottom trawl surveys in the Aleutian Islands and GOA (shelf and continental 

slope), 
3. Annual summer longline surveys for estimation of sablefish abundance,  
4. Annual winter EIT surveys in the Bogoslof, Shelikof, Shumagin Islands/Sanak Trough, and shelf 

break east of Kodiak areas,  
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5. Biennial summer EIT survey of EBS shelf pollock, and 
6. Biennial summer EIT survey of GOA pollock. 

 
Ianelli et al. (2008) note that scientific research catches are reported to fulfill requirements of the MSA. 
Different kinds of surveys are undertaken to provide estimates that aid in the assessment of the 
distribution, abundance or stock biomass of groundfish stocks. In addition, they also provide important 
information on age and sex composition, recruitment of young fish to the fished stock, length and weight 
at age, reproductive status or condition, food habits, and other pertinent biological characteristics. 
Assessment of each of these parameters may be affected by sampling variability, measurement error, or 
systematic bias. Considerable effort is directed at minimizing measurement error and bias, but sampling 
variability may still occur and be evaluated and reported to provide an indication of the confidence with 
which final parameter estimates may be used. Table 2.3 provides an indication of the sampling variability 
observed for each assessed stock. The error is expressed as the coefficient of variation (CV) which is 
equal to ([standard error/estimate]*100).  
 
Survey information is used to spatially allocate TACs to management areas. Surveys in the GOA and 
Aleutian Islands are used to allocate TACs in proportion to biomass. The use of commercial fishing 
vessels for acoustic surveys of pollock in the Aleutian Islands was investigated by the AFSC to determine 
if the data from such surveys could be used for near real time management of pollock fishing in limited 
areas (NMFS 2006)(http://alaskafisheries.noaa.gov/analyses/efp/aecpollock1206ea.pdf ). This work was 
conducted under an exempted fishing permit and with support from the NRPB. The NPRB-funded study 
determined that information from commercial fishing vessels was reliable and comparable to information 
collected by a NOAA research vessel, the Oscar Dyson. No more field work on this issue is planned and 
the final report is under review by the NPRB as of January 2010. The results show that it is feasible to use 
a commercial fishing vessel to do pollock surveys in a localized area to determine biomass that may be 
used to set harvest levels and manage fisheries in a local area. This method is unlikely to be further 
pursued due to lack of pollock fishing in the Aleutian Islands (S. Barbeaux, AFSC, personal 
communication December 2009).  
 
2.4.1.2 Stock Structure 
 
Research on stock structure for groundfish species is ongoing (e.g., Hinckley 1987, Bailey et al. 1999, 
Kotenev and Glubokov 2007, Cunningham 2007, Cunningham et al. 2009). Currently, the best available 
information is based on limited tagging data for sablefish, Atka mackerel, and Pacific cod and 
morphometrics or genetic studies for pollock, Atka mackerel, Pacific ocean perch, and a few other 
rockfish. 
 
Pollock will be used in this section as an example to describe some of the patterns in stock structure that 
have been observed in the past. Pollock in the BSAI are managed as three units: EBS, Aleutian Islands, 
and the Aleutian Basin/Bogoslof Island (Basin). Recruitment to the Basin stock is thought to occur 
primarily as density-dependent migration of pollock from the EBS shelf stock. Large cohorts of shelf 
pollock appear to be the source of most of the pollock in the Basin, which suggests that the Basin stock 
itself is not self-sustaining. Fishing on the Basin stock was terminated in 1992 by international agreement, 
but it has since failed to recover. Given the reduced recruitment in the 1990s compared to the large year 
classes in the late 1970s and 1980s, the Basin stock would have been expected to decline in size even in 
the absence of fishing. The extent to which spawning in the Bogoslof region contributes to recruitment of 
the shelf stock is unknown. For example, overfishing in the basin may have exacerbated the decline of the 
Basin stock, and it may have adversely affected recruitment in the shelf stock. 
 
Pollock stocks in the Aleutian Islands region have also declined since the mid-1980s, from a high of 
496,000 mt in 1983 to 105,000 mt in 1997 and 130,000 mt in 2004 (Barbeaux et al. 2005). Since the 
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decline of pollock in the Aleutian Islands parallels that of the Basin, the two stocks may be closely 
related. Several explanations for the lack of population recovery in the Aleutians might be explained 
primarily as a series of years with poor recruitment. Barbeaux et al. (2005) describe the pattern of pollock 
fishing in the Aleutians in the 1990s, where the fishery moved increasingly westward apparently because 
spawning aggregations in the eastern portion had disappeared (i.e. around Kanaga Island and in Amukta 
Pass). It is not known whether spawning from these basin aggregations contributed to the Aleutian stock. 
The degree to which Aleutian Islands pollock abundance depends on movement from the EBS is also 
unknown. It is possible that the EBS fishery causes some interception of potential Aleutian Islands 
recruitment. 
 
2.4.1.3 Stock Complexes 
 
Under the FMPs, many stocks have been placed in complexes (i.e., groupings of stocks). Uncertainty is a 
concern for species managed in complexes because they often are placed into complexes if the available 
information is insufficient to manage a species as a single target stock. The risk of fishery effects on a 
single species may be greater when the species is fished as part of a complex.  
 
Numerous species are incorporated into management complexes: GOA deep-water flatfish (3 species), 
GOA shallow-water flatfish (8+ species), GOA other slope rockfish (12+ species), GOA pelagic shelf 
rockfish (3 species), GOA demersal shelf rockfish (7 species.), GOA other skates (6 species), GOA other 
species (sculpin, sharks, squid and octopus), BSAI other flatfish (15 species), other rockfish (7 species), 
and BSAI other species (sculpin, sharks, skates, and octopus)(see Chapter 3 in the BSAI FMP Table 3-1) 
(Table 2.2). 
 
Some of the large complexes listed above (e.g., BSAI and GOA other species) are composed of a very 
diverse assemblage of species, some of which are prey for listed species (e.g., squid, octopus, and 
sculpins). While the magnitude of fishing effects on any single species in the other species assemblage is 
not thought to be large given the group catch amounts, the limited or non-existent information on the 
status or catch of any single species makes this determination uncertain. One example of precautionary 
management that addresses this is the establishment of retention thresholds and prohibition on directed 
fishing for forage fish (e.g., osmerids and myctophids) to prohibit the establishment of new commercial 
fisheries. In general, the ecological consequences of fishing on groundfish complexes cannot be evaluated 
very precisely due to the lack of data on the stock structure of individual species. 
 
2.4.1.4 Species and Stock Distribution 
 
As noted in the above description of stock surveys, information on the distribution of affected (fished and 
unfished) stocks is vital to assessment of stock status, fishery and environmental effects on stocks, and 
ways in which fisheries can affect predators of those fish stocks. The distribution of a species is an 
important determinant of the ecological role it plays in local marine communities, including availability to 
predators.  
 
2.4.1.5 Stock Biomass 
 
Biomass is used to describe or estimate stock status and trend, tolerance for fishing, and reproductive 
capacity. A fishing mortality rate for a species is set on the basis of its effect on target stock biomass and 
its reproductive capacity. That is, the fishing mortality rate is intended to maintain the species at BMSY 
or a proxy for it (B35%). Further, the stock-recruitment relation fundamental to the MSY concept is 
currently typically based on recruitment as a function of spawning biomass. Thus, stock biomass is 
clearly an important measure of the stock and a basis for evaluating potential fishery yields. Female 
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spawning biomass from 1980 to 2005 is provided for pollock, Pacific cod, and Atka mackerel in Table 
2.4; also shown is the current B100% level, and the relationship to that benchmark in each year. 
Accurate estimates of stock biomass depend both on information from surveys and from the fishery (total 
removals and catch age composition). Estimates of stock biomass for the early years of the pollock 
fishery are uncertain because of limited and potentially biased information from both sources. In the 
Bering Sea, the trawl survey began in the late 1960s, but the survey was initially designed to survey crab 
populations and did not encompass the range of the pollock stock (Bakkala et al. 1985, Megrey and 
Wespestad 1990). In 1975, the survey was expanded to cover most of the EBS shelf, and has been 
conducted annually since 1979. Catch information from the foreign fishery during the 1970s was 
submitted by the fishing nations at bilateral meetings or under provisions of the International North 
Pacific Fisheries Commission. Since this was prior to the development of fisheries observer programs, 
there was no way to verify the accuracy of the catch information, and there were often questions about the 
credibility of some the reported fisheries data (Megrey and Wespestad 1990). 
 
Based on a 1999 pollock assessment (Ianelli et al. 1999), pollock age 3+ biomass in the 1970s ranged 
from 5.2 mmt (million metric tons) in 1971 to 2.0 mmt in 1974 (Figure 2.5). In contrast, Megrey and 
Wespestad (1990) reported that pollock in the EBS ranged from about 8 mmt to 12 mmt for the same time 
period. The precision of the Ianelli et al. (1999) estimates is depicted by the 95% confidence intervals in 
Figure 2.5, which suggest that biomass in 1970s may have been as high 7.1 mmt (in 1971) or as low as 
1.1 mmt (in 1974). These estimates of uncertainty are only approximate and also rely on assumptions of 
known natural mortality, relatively precise and unbiased total catch estimates and correct model 
specification. Therefore, the actual variance is likely to be larger than that indicated in Figure 2.5 
(National Research Council [NRC] 1996). Furthermore, fishery selectivity estimates from Ianelli et al. 
(1999) were allowed to vary over time to reflect the fact that the fleet composition has changed over time 
from foreign vessels to joint venture operations to the current domestic fleet. This increases the overall 
variance of the model. Another effect of time-varying fishery selectivity can change the interpretation of 
“available” biomass and simple exploitation rates comparing total catch compared to age 3+ biomass. For 
example, in 1974 about 23% of the “available” biomass was aged 1 and 2. This was quite high and 
compares to an average of 3% for the entire period 1964-1999. This is due to the fact that the 1972 year 
class was quite strong and that the gear selectivity at that time was more concentrated on young pollock. 
Harvest rates during the mid-1970s is depicted by Ianelli et al. (2005) to be about 40% with the 95% 
confidence interval near 50% (Figure 2.5). 
 
At present, biomass estimates or indices are available for 37 of the 45 species or species groups listed in 
Table 2.3. For approximately 21 out of 45 of these stocks, biomass by age is not available. However, no 
groundfish stock in the BSAI or GOA is currently being subjected to overfishing (a fishing mortality rate 
higher than the maximum allowable rate) and regardless of the level of information on each species, given 
an absence of a history of overfishing, it is unlikely that any stock would be in an overfished condition 
defined using the single species criteria (biomass has fallen so low that a special rebuilding plan is 
needed). Again, to address the question of whether harvests based on imperfect biomass information for 
groundfish stocks affects listed species (for example biomass estimates are not available for 8 of the 45 
species in Table 2.3), it is informative to go back to the ecosystem concept and relate it back to foraging 
behavior of the listed species. In general, the stocks for which the least information is available are lightly 
fished, of relatively low abundance, and among the least commercially desirable stocks.  
 
2.4.2 Stock Assessment 
 
Each year, scientists from NMFS and ADF&G collect data, and compile and update databases on catch, 
age and size composition, and survey biomass. Stock assessment scientists from these agencies analyze 
the data and calculate estimates of key population parameters. In most cases, contemporary stock 
assessment models are constructed to integrate the scientific information, except when information is not 
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sufficient for model construction. The techniques of stock assessment are summarized in the texts by 
Hilborn and Walters (1992), Quinn and Deriso (1999), and Haddon (2001). An overview of issues related 
to stock assessment points out the difficulties and challenges (NRC 1998). The processes of stock 
assessment and harvest strategy development are interrelated. Stock assessment parameters are used in 
development of the harvest strategy, and the current biomass-based harvest strategy utilizes the most 
recent biomass estimates in determining ABC, OFL, TAC, and whether overfishing is occurring. A goal 
of harvest strategy development is to provide a stable, quantitative set of control rules for operating the 
fisheries, and a goal of stock assessment is to use the best available scientific information to determine the 
status of the population in reference to the quantities that are inputs to the rules. 
 
2.4.2.1 Modeling 
 
The second major process in stock assessment is modeling of each stock to further describe its status and 
investigate its tolerance to fishing. The information required for modeling comes from the stock surveys, 
from the fisheries themselves, and from other studies. For a given target stock, the objective of modeling 
is to (1) estimate the state of the population by creating a simulated population that is most consistent 
with the data on the wild population, and (2) estimate the tolerance of the wild population to fishing based 
on the characteristics of the simulated population.  
 
Models can take a large variety of forms, but in essence they all serve the same purpose: they allow 
thoughts, theories, and data (observations of the world) to be organized and simplified such that 
complicated issues can be cut through and clear logic applied. Theoretical models may be used to follow 
through to logical conclusions. Statistical models may be used to “fit” data and estimate parameter values 
to be used elsewhere. Simulation models may be used to combine theory, knowledge and data to consider 
what might be and to ask “what if?” questions. Models as used in ecology and fisheries are often highly 
complex, using state-of-the-art mathematics, statistics and computing approaches, but they always 
represent major simplifications of real systems. 
 
In a deterministic model all processes are treated as completely predictable in principle. Therefore, if all 
parameters are known and fixed, a deterministic model run repeatedly from the same starting point will 
repeatedly result in the same sequence of outputs. In fact, this is only partially true–some deterministic 
models can behave chaotically (apparently randomly within bounds) for certain parameter inputs and can 
actually be used as “random number” generators. In a stochastic model, there is random variability in 
some of the parameters or processes. Running a stochastic model many times will, therefore, result in 
different outcomes. Stochastic models are in principle closer to reality, but only if the variability can be 
properly incorporated; this is very difficult and makes stochastic models difficult to set up and apply. A 
stochastic model may be fitted to data from the history of a population, but it will not predict a unique 
future for that population. 
 
Stock assessment models used in fisheries are standard tools of fisheries science. Single species stock 
assessment models are used to consider the data collected from fisheries or research on fish stocks. Those 
data contain information on how fish age, grow and mature, how fish die and how fisheries select fish of 
different sizes or ages. The data, though, are never perfect and there are always many things that 
assessment scientists have to make assumptions about, often based on experience elsewhere. What the 
assessment models do, given data, assumptions and prior knowledge, is allow inferences to be made 
about the past and present state of stocks. This allows scientists to advise managers as to the status of 
stocks: whether or not stocks have been, or are currently, overfished, and whether or not overfishing is 
taking place. In addition to assessment models to determine stock status, it is common also to forecast the 
future state of stocks under different catch levels or rates. Forecasting involves updating the estimated 
current status using assumptions or models to determine how many new fish (recruits) there will be in the 
future. 
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Assessment models and forecasts may be deterministic or stochastic and they take many different forms. 
Production models represent the state of a stock by a single variable (stock biomass) and estimate 
production (yield, or catch) from its relationship with biomass. Age (or size) structured models represent 
the state of a stock by the number of fish in each age (or size) class. They differ from production models 
in that whilst a stock may have had the same biomass at different points in history, the yields produced 
would have been different because the stock would have been made up of differently aged (or sized) fish.  
A deterministic model is in equilibrium when all of the variables stay the same from year to year. This 
kind of constancy does not occur in the real world; it is an attribute of a model. Although equilibrium 
results are hypothetical, they are nevertheless widely used to obtain reference points for fishery 
management. A production model would be in equilibrium once the catch equals the yield, because this 
will maintain the biomass at a constant value. An age (or size) structured model, however, would only be 
in equilibrium when the numbers of fish in each age (or size) group in both the stock and the catch is the 
same each year. The equivalent to equilibrium for a stochastic model is a stationary distribution, where 
the relevant variables exhibit a kind of consistent range of variation over time, though they are not 
constant. Analysis of stochastic models is more involved than analysis of deterministic models, and even 
the definition of appropriate indicators of good performance requires much more thought with stochastic 
models. Nevertheless, variability is a feature of the world, so there is merit to examining reference points 
from the perspective of stochastic models. 
 
Different models or modeling approaches have been, and are currently used, for the stocks fished under 
the BSAI and GOA groundfish FMPs (Table 2.3). There is an ongoing iterative process to improve 
models based on both the best information about the stock and analytical methodologies. In general, these 
models include a range of elements from simple numerical or accounting procedures to complex 
mathematical functions. The nature and blend of these elements depends, in part, on the information that 
is available and the preferences of the scientist(s) modeling the stock. Nonetheless, all have the same 
general purpose of describing the wild stock and evaluating its tolerance to fishing.  
 
The stock synthesis approach has been an important modeling tool in past assessments and is still used 
currently for a few species. The approach was developed by Methot (1990) to conduct an age- or length-
structured analysis using life history, catch, survey, and other information, as well as the level of 
uncertainty in such information. Given a set of values for the model parameters (e.g., annual fishing 
mortality rates and recruitment), a simulated stock is created and subjected to simulated fisheries and 
surveys for comparison with the real catch and survey data. The degree of similarity between the 
simulated data and the real data is referred to as the “goodness of fit,” which is expressed in terms of a 
“likelihood”. The likelihood is then assessed as the probability of the data given the model parameters. 
The best simulated population (i.e., the one in most agreement with the data) is found by adjusting the  
model parameters of the simulated population until the likelihood expression is maximized (accomplished 
using a computer “optimization” routine). The stock assessment authors then complete their assessment 
by weighing and considering the best simulated population, along with other reasonable or possible model 
outcomes. 
 
AD Model Builder is essentially a set of pre-programmed computer subroutines that enable faster and 
more reliable estimation of various parameters used in stock assessment modeling and which also enable 
efficient calculation of the probabilities of alternative parameter values. The equations representing 
population dynamics and statistical likelihood in models developed under AD Model Builder can take 
exactly the same form as those in the stock synthesis approach or they can take different forms, thereby 
enabling exploration of alternative modeling assumptions. In effect, AD Model Builder expands the 
capabilities of the stock assessment modeling efforts. 
“Survey index modeling” encompasses a variety of assessment approaches that are used to describe the 
wild population and its tolerance for fishing when the available data are too limited to conduct a full age- 
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or length-based assessment. They are frequently based on indices of the population derived from survey 
estimates alone.  
 
Where the data allow, the general modeling approach is to create a simulated population of a particular 
size (number) and age/sex composition. That is, the model is based on year-classes or cohorts. A new 
cohort enters the model population in each year of the simulation. The numerical abundance of a cohort at 
the age where it first enters the model population is usually treated as a parameter to be estimated by the 
model. This is sometimes referred to as “recruitment” to the model population, which may occur at a 
different age than recruitment to the surveyed population or recruitment to the fished population. For 
example, for a particular stock the model population might begin at age 1, even though fish in that stock 
are seldom detected by the survey before age 2 or caught in the fishery before age 3. After the age of 
recruitment to the model, each cohort decays over time due to natural mortality and fishing mortality 
(when appropriate). As a cohort ages over time in the model, the average length, weight, maturity, and 
selectivity of fish in the cohort are assumed to vary in predictable fashion. In the wild, these functions 
may vary unpredictably under a number of influences, including density-independent factors (e.g., 
environmental conditions) or density-dependent factors (e.g., stock size). In modeling, however, these 
functions are often treated as fixed or constant parameters, although some models allow length at age to 
be described by a statistical distribution and allow selectivity to vary over time. The processes of growth, 
maturation, reproduction, natural mortality, fishing mortality, and recruitment are described in further 
detail below. 
 
Growth 
 
Individuals in a cohort grow over time. Information on physical size and growth is important because the 
simulated and wild populations consist of numbers of individuals, but harvests are measured in terms of 
biomass. Thus, growth information is necessary to convert numbers available to biomass available. 
Growth is assessed using samples taken during surveys and from the fisheries catch. The estimated 
relations may include length as a function of age, weight as a function of age, or weight as a function of 
length. Age is usually estimated using the ear bones (otoliths), which exhibit annual growth layers or 
rings. Weight at age and numbers at age are necessary to determine overall biomass. Weight also appears 
to be an important determinant of fecundity (number of viable eggs produced by a female). 
 
Maturation 
 
Maturation is an expression of the reproductive capacity of an individual. While individuals are generally 
described as “immature” or “mature” (i.e., fully one or the other), maturation may involve physiological 
and behavioral changes that are not abrupt but transition over a period of time. For example, young 
females in the process of maturing may be able to produce eggs, but those eggs may not be as viable as 
the eggs of an older female. Maturation is expressed most often as a function of age but, weight may also 
be an important determinant of the maturation process. Maturity is assessed using samples taken during 
surveys and from the fisheries catch. Maturation of all individuals in a cohort may occur over a single 
year or over a period of several years.  
 
Reproduction 
 
As females mature they begin to produce eggs. The number and viability of a female’s eggs determine the 
contribution of that female to the new cohort. However, the size of the cohort at recruitment age is also a 
function of environmental (e.g., currents, temperature) and ecological (e.g, predators, prey) factors that 
determine growth and survival from fertilization to recruitment. Depending on the method used for 
modeling recruitment, reproductive functions may or may not be essential or important for the modeling 
effort. For example, if recruitment is modeled as a density-independent random variable based on 
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estimates of past recruitment, then reproduction by adult females need not be included explicitly in the 
model.  
 
Natural Mortality 
 
Natural mortality refers to the instantaneous rate of decline of a population or cohort due to natural causes 
such as disease or predation. The rate of decline may vary as a function of age, but for most fish 
populations harvested in the BSAI and GOA groundfish fisheries, natural mortality is generally treated as 
constant for cohorts at or above the age of recruitment to the fishery. In most age- or length-structured 
stock assessments the natural mortality rate is assumed to be known from previous studies, although 
occasionally it is estimated within the stock assessment model itself. For fish populations, natural 
mortality is most often expressed as M in the function 

N1 = N0 * e - (M + F), 
 
 where N0 and N1 represent numbers at time 0 and time 1. 
 
Fishing Mortality 
 
F in the above equation, is the instantaneous rate of decline of a population or cohort due to fishing. Age- 
or length-structured stock assessment models estimate annual fishing mortality rates for each year or 
season in a time series as parameters of the model. 
 
Recruitment 
 
Recruitment is the process by which fish enter some portion of the population, such as the portion 
available to the fishery. The process may be defined in terms of the age or size of the fish, which are 
usually closely related. The numbers or biomass of fish recruited to the fishery in a given year is 
determined by the quantity and quality of reproductive output by mature fish, plus factors that affect the 
growth and survival of individuals from fertilized egg up to recruitment. Defining the age of recruitment 
to the model population is largely a matter of convenience and may be governed by such considerations 
as the youngest age observed in the survey or the youngest age above which natural mortality can 
reasonably be viewed as constant. Above the age of recruitment to the model population, most stock 
assessment models treat fishery selectivity as a continuous function of age or size, making designation of 
“the” age of recruitment to the fishery a somewhat tenuous exercise. 
 
The modeling of recruitment is a crucial component of population models used for fishery evaluation and 
projection. The population models used for these fished stocks are “closed” in the sense that they do not 
include immigration or emigration in or out of the population (except for the possibility that recruitment 
to the model population could potentially include an immigration component). Therefore, as cohorts are 
stepped through time (years) they can only diminish in numbers due to natural or fishing mortality. In 
terms of numbers, the stock or population is replenished only through the addition (recruitment) a new 
cohort each year. 
 
Recruitment can be incorporated into fisheries models in a variety of ways, two of which will be 
described here. First, recruitment can be modeled as a function of the reproductive stock (based on either 
numbers, biomass, or other measure of reproductive capacity) (Figure 2.3). The shape of an assumed or 
demonstrated stock-recruitment function is a crucial consideration in modeling recruitment. 
 
The second approach to modeling recruitment is to assume that it is independent of stock size (i.e., 
density independent). For BSAI and GOA groundfish, the assumption is that while spawning biomass 
(used as a proxy for number of eggs produced) may be an important determinant of subsequent year class 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

2 Description of the Proposed Action Page 45  

strength when stock size is low, spawning biomass in not an important determinant of subsequent year 
class strength at stock sizes typically observed. Because stock-recruitment functions have not been 
identified for the majority of stocks fished under the BSAI and GOA groundfish FMPs, recruitment is 
modeled as a density-independent random variable based on past recruitment levels. 
 
In summary, the significance of these processes in the model depends on the sensitivity of model results 
to each function and the extent to which the real processes are appropriately and accurately represented in 
the modeling process. Again, all of the above processes except recruitment are incorporated into the 
models as fixed rates or schedules, some estimated within the model and others estimated from separate 
studies. Recruitment is the only process that is treated stochastically in the current set of BSAI and GOA 
age-structured models. Uncertainty is incorporated into the model for input data collected in the field 
(e.g., catch at age, age-length relation, survey biomass). 
 
2.4.2.2 Target Harvest Rates 
 
The TAC-setting framework establishes B40% as a reference point in defining the maximum permissible 
value of ABC. Stocks above that level may be reduced through harvesting. Stocks below that level may 
still be harvested, but at reduced rates to allow the stock to recover over time to B40%. If the stock is 
falling well below B40%, the Plan Team and SSC may recommend reduced fishing pressure on the stock, 
including up to no directed fishing on pollock, Pacific cod, and Atka mackerel stocks that are approaching 
B20%. For other groundfish stocks, the Plan Team and SSC may recommend reduced fishing on the 
stock, including up to no directed fishing on the stocks that are approaching B 20%. Regulations currently 
allow bycatch to be taken for most stocks unless a stock reaches its ABC, in which case the directed 
fishing on that stock would be prohibited, commonly referred to as putting the stock on “prohib status.” If 
the stock is approaching its OFL, NMFS also may consider prohibiting directed fishing on other 
groundfish species where incidental catch of the prohib stock may occur. For Steller sea lions, a modified 
control rule was implemented in 2001 which halts all directed fishing for pollock, Pacific cod, and Atka 
mackerel if spawning biomass is estimated to be below 20% of pristine levels (NMFS 2000). Figure 2.6 
provides an example for GOA pollock which further includes additional conservation measures 
implemented by the assessment author (Barbeaux et al. 2005). This ensures that as biomass decreases to 
relatively low levels, there will no longer be any directed fishing effect on these important prey species 
for Steller sea lions (NMFS 2000). This does not ensure that biomass will not drop further below B20%; 
poor recruitment, bycatch, or increased natural mortality could drive the stock even lower, but the 
modified control rule does remove the effect of a directed fishery.  
 
No stocks in Tiers 1 to 3 have approached the 20% level in the history of the FMPs. In 2003, GOA 
pollock biomass reached a low of 26% of theoretical pristine levels (Dorn et al. 2005). In 2010, EBS 
pollock biomass is estimated to be at about 27% of theoretical unfished levels (BSAI 2009 SAFE report). 
Figure 2.5 (particularly the lower figure from the BSAI Pollock SAFE) shows that spawning exploitation 
rate (SER-annual percent removal of spawning females due to the fishery) was below 20% from 1980 – 
2006 (except 1990), went well above 20% from 2006-2008, and then back below 20% in 2009 due to 
reductions in TAC from the ABC control rules. 
 
Stocks in Tiers 1 to 3 can be evaluated with respect to the reference points in Figure 2.7 (BMSY, or the 
proxy B35%, ½ BMSY, and 0.05BMSY). None of these values can be estimated for stocks in tier 4. Thus, the 
status of stocks in Tier 4 cannot be determined relative to an unfished level, nor can they be determined 
relative to their MSST.  
 
Stocks in Tier 5 cannot be assessed with respect to their unfished level or their MSST. These stocks can 
be harvested at an FABC of 0.75*M. To evaluate the potential effect of this strategy on a Tier 5 stock, an 
example was developed using an M value of 0.3, age of recruitment of three, and a growth schedule 
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consistent with pollock (Ianelli et al. 1999). Harvesting at F = M*0.75 would reduce the spawning stock 
biomass to about 50% of its unfished level under this scenario.  
 
Stocks in Tier 6 also cannot be assessed with respect to their unfished level or their MSST. BSAI squid, 
sharks, and octopus, as well as GOA Atka mackerel and deep-water flatfish other than Dover sole, fall 
into Tier 6. The Tier 6 guidelines suggest that the OFL should be set at the mean catch from 1978 to 
1995, unless an alternative (unspecified) level is set by the Council’s SSC. The ABC level is then set at 
0.75*OFL. While these guidelines would not necessarily insure the protection of a stock in Tier 6, catches 
of squid in the BSAI and GOA (less than 700 mt in 2009 per NMFS inseason reports accessed on 
12/2/09) are relatively low compared to squid biomass estimates based on predation models in the EBS 
(Sobelevsky 1996). The harvest control rules are based on the assumption that a stock that has tolerated a 
certain mean level of catch for a long time can continue to tolerate that level (or that level times 0.75) 
indefinitely. The overfished status of the stocks in Tier 6 cannot be determined. 
 
2.4.2.3 Uncertainty 
 
Uncertainty is inherent throughout the process by which TACs are set and is documented in the associated 
NEPA documents. Biomass and projected yield estimates are uncertain. For EBS pollock, the model 
specified for providing these estimates has been extensively evaluated for sensitivity to assumptions and 
was selected to reflect uncertainties due to alternative models (Ianelli et al. 2005). Other sources of 
uncertainty from this model include observation errors associated with survey and fishery data, and the 
synthesis of a wide variety of information. 
 
Uncertainty in current and future biomass can be expressed as a cumulative probability plot (Figure 2.8). 
This figure shows that the 2005 level has about 7% probability of being below the (uncertain) B40% 
level. The level of uncertainty increases into the future (under alternative constant-catch scenarios listed 
as an example) due to the impact of variable and uncertain future recruitment. In practice, these 
uncertainties decrease as information on the recruitment strengths is obtained. 
 
Uncertainty in projected yield specifications is due to a number of sources. These include uncertainty in 
biomass (above), uncertainty in future selectivity-at-age patterns, and uncertainty in natural mortality 
estimates (if specified). Since the Council’s SSC has considered this stock to be managed under Tier 1 of 
Amendment 56, the uncertainty in this calculation is adjusted to be formally risk-averse and the harmonic 
mean yield (which is smaller as uncertainty increases) results in an ABC value of 813,000 mt for EBS 
pollock in 2010 (BSAI 2009 SAFE report). 
 
2.4.2.4 Draft Stock Assessment and Fishery Evaluation Report 
 
ABC and OFL are first recommended by the stock assessment authors, who evaluate the biological state 
of the fished stock and its tolerance for fishing. Their recommendations are summarized in SAFE reports. 
SAFE reports provide the Council with “a summary of information concerning the most recent biological 
condition of stocks and the marine ecosystems in the fishery management unit and the social and 
economic condition of the recreational and commercial fishing interests, fishing communities, and the 
fish processing industries. They summarize, on an annual basis, the best available scientific information 
concerning the past, present, and possible future condition of the stocks, marine ecosystems, and fisheries 
being managed under Federal regulation” (50 CFR 600.315(e)(1)). Each SAFE report must be 
scientifically based and should contain (50 CFR 600.315(e)(2-3)):  
 

(1)  Information on which to base harvest specifications, 
(2)  A description of the maximum fishing mortality threshold and the minimum stock size threshold 

for each stock or stock complex, along with information by which the Council may determine (a) 
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whether overfishing is occurring or any stock is overfished, and whether overfishing or 
overfished conditions are being approached, and (b) any measures necessary to rebuild an 
overfished stock. 

 
Each report may also contain “additional economic, social, community, EFH, and ecological information 
pertinent to the success of management or the achievement of objectives of each FMP” (50 CFR 
600.315(e)(4)).  
 
The BSAI and GOA FMPs require the following minimum contents of the SAFE reports: 

(1) Current status of BSAI or GOA major species or species group. 
(2) Estimates of MSY and ABC. 
(3) Estimates of groundfish species mortality from non-groundfish fisheries, subsistence fisheries, 

and recreational fisheries, and differences between groundfish mortality and catch, if possible. 
(4) Fishery statistics (landings and value) for the current year. 
(5) The projected responses of stocks and fisheries to alternative levels of fishing mortality. 
(6) Any relevant information relating to changes in groundfish markets. 
(7) Information to be used by the Council in establishing prohibited species catch (PSC) limits for 

prohibited species and fully utilized species with supporting justification and rationale. 
(8) Any other biological, social, or economic information which may be useful to the Council. 

 
2.4.3 Setting the Catch Specifications 
 
Descriptions of procedures for setting harvest quotas are provided in the GOA and BSAI groundfish 
FMPs and are incorporated herein by reference (NPFMC 2009a, 2009b). This includes a description of 
MSY and OY as they pertain to conservation of target stock biomass and sustainability of the groundfish 
complex in the BSAI and GOA. The FMPs also include a definition of Overfishing Level (OFL) which is 
a limit reference point set annually for a stock or stock complex during the assessment process. 
Overfishing occurs whenever a stock or stock complex is subjected to a rate or level of fishing mortality 
that jeopardizes the capacity of a stock or stock complex to produce MSY on a continuing basis. 
Operationally, overfishing occurs when the harvest exceeds the OFL. The Council has developed a 
procedure to set annual harvest levels by specifying a TAC for each species and species group managed 
by the FMP.  
 
Scientists from the AFSC, ADF&G, and other agencies and universities prepare SAFE documents 
annually. These documents are first reviewed by the Groundfish Plan Team, and then by the Council’s 
SSC and Advisory Panel (AP), and the Council. Reference point recommendations are made at each level 
of assessment. The SSC recommends values for ABC and OFL, and the AP recommends values for TAC. 
The Council has final authority to approve only the TAC and must use the SSC’s recommendations for 
ABC and OFLs. The Council focuses on setting TACs so that OY is achieved and OFLs are not 
exceeded. 
 
The procedure for setting TAC consists of the following steps: 
 

1. Determine the ABC for each managed species or species group. ABCs are recommended by the 
Council’s SSC based on information presented by the Plan Team. 

2. Determine a TAC based on biological and socioeconomic information. The TAC must be lower 
than or equal to the ABC. The TAC may be lower if bycatch considerations or socioeconomic 
considerations cause the Council to establish a lower harvest.  

3. TACs are specified so that the sum of TACs for “target species” and “other species” falls within 
the OY range specified for the groundfish complex in the FMP. If the sum falls outside this range 
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the TACs must be adjusted or the FMP amended. The upper limit of the BSAI OY range is set in 
statute and can not be changed without congressional action.  

 
2.4.3.1 Plan Team Review of Stock Assessments 
 
In Section 2.3 we discussed the development of the draft SAFE report by the stock assessment author. 
After the draft SAFE has been prepared, the stock assessments and recommendations are then reviewed 
by the BSAI and GOA groundfish plan teams, which consist of members from the AFSC, NMFS SFD, 
ADF&G, the Washington Department of Fisheries, the USFWS, the International Pacific Halibut 
Commission, and the University of Alaska at Fairbanks. The plan teams then prepare their 
recommendations to the Council’s AP and SSC, and the main body of the Council. The Council’s SSC 
has final authority for determining whether a given item of information is "reliable" for the purpose of 
determining ABCs and OFLs, and may use either objective or subjective criteria in making such 
determinations. The SSC’s recommendations for ABCs and OFLs must be used by the AP and the 
Council for the setting of TACs. 
 
2.4.3.2 Council Process and the Development of Multi-Year TACs 
 
Based on the reviews and recommendations of the stock assessment authors, the plan teams, the SSC, and 
the AP, the Council, at its October meeting, then considers the proposed ABC and OFL levels for each 
stock, and pertinent social, economic, and ecological information to determine a TAC for each stock or 
stock complex under the BSAI and GOA FMPs for the following two years. The proposed harvest 
specifications recommended in October are based on the previous year’s SAFE report and any additional 
information that may be available during the September Plan Team meetings. The survey information 
collected during the summer is not available for the Council’s consideration in October. These proposed 
harvest specifications are modified based on the November SAFE when the Council makes its final 
harvest specifications recommendations in December, as further explained below.  
 
The TAC for a specific stock or stock complex may be sub-divided for biological and socio-economic 
reasons according to percentage formulas established in FMP amendments. For particular target fisheries, 
TAC specifications are further allocated within management areas (eastern, central, western Aleutian 
Islands; Bering Sea; eastern, central, western GOA; Figure 2.2), among management programs (limited 
access, open access, or community development quota program), processing components (inshore or 
offshore), specific gear types (trawl, hook-and-line, pot, jig), and seasons according to regulations.  
The Council will provide proposed recommendations for harvest specifications to the Secretary after its 
October meeting, including detailed information on the development of each proposed specification and 
any future information that is expected to affect the final specifications. As soon as practicable after the 
October meeting, the Secretary will publish in the Federal Register proposed harvest specifications for the 
following two years based on the Council’s October recommendations and make available for public 
review and comment, all information regarding the development of the specifications, identifying 
specifications that are likely to change, and possible reasons for changes, if known, from the proposed to 
final specifications. The prior public review and comment period on the published proposed specifications 
will be a minimum of 15 days, but usually for 30 days.  
 
At its December meeting, the Council reviews the final SAFE reports developed by its Plan Teams in 
November, recommendations from the Groundfish Plan Teams, SSC, AP, and public comments. The 
Council will recommend final harvest specifications for the following two years to the Secretary for 
review, approval, and publication. When new final annual specifications are made by the Secretary 
(typically in February or March), they supersede the existing annual specifications and are effective upon 
publication in the Federal Register.  
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Harvest specifications provided in regulations implementing the FMPs (CFR § 679.20) include two years 
of TACs and apportionments thereof, and reserves for each stock or stock complex in the “target species” 
and “other species” categories. Notwithstanding designated stocks or stock complexes listed by category, 
the Council may recommend splitting or combining stocks or stock complexes in the “target species” 
category for purposes of establishing a new TAC if such action is desirable based on commercial 
importance of a stock or stock complex and whether sufficient biological information is available to 
manage a stock or stock complex on its own merits. 
 
2.4.3.3 Harvest Specifications 
 
The amount of harvest during a year for each groundfish species is controlled by the harvest 
specifications. In 2008, the Council made recommendations for TAC for the Alaska groundfish fisheries 
for 2009 and 2010 (combined areas for pollock, Pacific cod, and Atka mackerel through 2010). Similarly, 
in 2009, the Council made two-year recommendations for TAC in these fisheries for 2010 and 2011. 
These are shown in Tables 2.5 (GOA), 2.6 and 2.7 (BSAI). Incidental harvest of groundfish species also 
is limited by the maximum retainable amounts (MRAs) specified in the regulations. These MRAs are in 
Tables 10 and 11 to 50 CFR Part 679 and are included in the BA as Tables 2.6.6.3 (GOA) and 2.6.6.4 
(BSAI). Note that for Table 2.6.6.3, the other species MRA for the arrowtooth flounder fishery was 
changed by Amendment 69 to 20%, effective April 12, 2006 (71 FR 12626, March 13, 2006) and 
increased up to 20% for other target groundfish species in April 2009 (74 FR 13348, March 27, 2009). 
 
NMFS SFD reviews the final harvest specifications recommended by the Council in December and may 
adjust the harvest amounts available at the beginning of the year by an inseason action. This type of 
action is used to ensure that the fishery is started on the best available information and prevents the 
potential for allowing more harvest than recommended by the Council and allowed for under seasonal 
apportionment for the fishing year. This ensure the entire fishing year is managed under the Steller sea 
lion protection measures and based on the best available science for Steller sea lion principal prey species. 
 
2.5 Commercial Fisheries Prosecution 
The prosecution of the fisheries can be grouped into two main functions: (1) implementation of the 
fisheries, and (2) monitoring the catch and fisheries effects.  
 
2.5.1 Implementation of the Fisheries 
 
2.5.1.1 Fishery Status 
 
The fishery for a target species may be categorized as open to directed fishing, closed to directed fishing, 
or prohibited retention. A different set of management regulations apply to each open, closed, or 
prohibited retention status. 
 
Management of a Species Open to Directed Fishing 
 
When a species fishery is open to directed fishing, vessels are allowed to target and retain within the 
allocations and apportionments specific to the fishery that are described in the annual harvest 
specifications. If the catch is expected to reach the TAC and some amount of TAC must be held in reserve 
for incidental catch in other fisheries, then a portion of the TAC may be established as a “directed fishing 
allowance,” meaning that directed fishing is allowed only on that portion of the TAC. For example, for 
the BSAI pollock fishery, after subtracting 10% for the community development quota allocation, 4% of 
the TAC is established as an “incidental catch allowance” and the directed fishery is based on the 
remaining 86% of the TAC. For fisheries other than BSAI pollock, Atka mackerel, flathead sole, rock 
sole, yellowfin sole, Aleutian Islands Pacific ocean perch, and fixed gear Pacific cod, the amount for a 
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“directed fishing allowance” is determined by NMFS as the season progresses, and is established by an 
in-season regulatory action.  
 
Management of Species, when Directed Fishing is Prohibited 
 
When a groundfish species is closed to directed fishing in the GOA or BSAI, vessels are allowed to retain 
up to the MRA of that species at any time during the fishing trip, but are prohibited from exceeding the 
MRA during the fishing trip. These MRAs are calculated as a percentage of retained catch for the species 
that is closed to directed fishing for a given amount of the basis species that is open to directed fishing. 
Each basis species and the corresponding MRA for a species that is closed to directed fishing is listed in 
Table 10 to 50 CFR Part 679 for the BSAI, and in Table 11 to 50 CFR Part 679 for the GOA. All catch, 
whether retained or discarded is counted against the TAC. 
 
Fishery managers may prohibit a species from directed fishing for a number of reasons. Once the directed 
fishing allowance for a species is taken, the fishery is closed to directed fishing to assure that annual 
catches will stay within an established TAC. Other directed fishing closures may be intentionally set at 
intervals throughout a fishing year to slow the intensity and rate of fishing during a fishing year. This 
provision does allow targeting for the species on a haul-by-haul basis, as long as the MRA for the trip is 
not exceeded. Closing a species to directed fishing has been used effectively by managers throughout the 
BSAI and GOA to contain groundfish catches within an annual TAC. Selective closures to directed 
fishing have also been applied to certain Steller sea lion protection areas to reduce the rate and amount of 
a prey species, such as Atka mackerel, that are removed.  
 
While the provision for MRA accounting supports the suite of Steller sea lion protection measures for the 
BSAI and GOA, the effectiveness of this provision has a potential loophole. In a single haul, it is possible 
for a vessel operator to haul through a Steller sea lion protection area, and account for the MRA of a 
species, by using basis species from outside the Steller sea lion protection area. This loophole could allow 
for targeting of Atka mackerel or Pacific cod on a haul-by-haul basis, as long as the MRA for the trip is 
not exceeded. The Council had recommended a provision to relax MRA accounting that would close that 
loophole, as discussed in “Pending Actions.” During the proposed rule stage, public comment indicated 
that this action would not meet the goal of relaxing MRA accounting and this proposed rule was 
withdrawn (74 FR 65503, December 10, 2009).  
 
Management of a Species Prohibited from Retention 
 
Retention is prohibited if the total TAC is caught before the end of the year. Prohibiting retention removes 
any incentive to increase incidental catch as a portion of other fisheries. If the ABC is taken and the 
trajectory of the catch indicates that the OFL may be approached, additional closures may be imposed. To 
prevent overfishing, specific fisheries identified by gear and area that incur the greatest incidental catch 
may be closed. Closures expand to other fisheries if the rate of take is not sufficiently slowed. Overfishing 
closures are rare. 
 
2.5.1.2 Access and Permits 
 
Both the GOA and BSAI FMPs prescribe requirements that restrict the participation of individuals and 
vessels in the groundfish fisheries. These programs include requirements for Federal groundfish fishing 
licenses, species and/or gear endorsements requirements for these licenses, and harvesting sideboards. 
These fisheries also may be managed under certain gear or time and area restrictions. Limited access 
provisions related to pollock harvest based on the AFA and the 2004 Consolidated Appropriations Act are 
incorporated herein by reference. The permits can be used to identify those vessels that must comply with 
certain fisheries management requirements. For instance, all federally permitted vessels that are endorsed 
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for Atka mackerel, Pacific cod, or pollock fishing on their Federal Fisheries Permit must use a vessel 
monitoring system. Additional information regarding permits are in the regulations at 50 CFR 679.4. 
 
License Limitation Program 
 
A Federal groundfish license is required for catcher vessels (including catcher/processors) participating in 
all BSAI groundfish fisheries, other than fixed gear sablefish. However, the following vessel categories 
are exempt from the license program requirements: 
 

a. vessels fishing in State of Alaska waters (0-3 miles offshore); 
b. vessels less than 32 feet (ft) LOA in the BSAI (26 ft LOA in the GOA); or 
c. jig gear vessels less than 60 ft LOA using a maximum of 5 jig machines, one line per machine, 

and a maximum of 15 hooks per line. 
 
Any vessel that meets the License Limitation Program (LLP) qualification requirements will be issued a 
license, regardless of whether they are exempt from the program or not. The specifics of the LLP program 
and the species and gear endorsements described in Section 3.3.1 of the BSAI and GOA groundfish FMPs 
are incorporated here by reference. 
 
Limited Access Privilege Programs  
 
Amendment 80 to the FMP for Groundfish of the BSAI primarily allocates several BSAI non-pollock 
trawl groundfish fisheries among fishing sectors, and facilitates the formation of harvesting cooperatives 
in the non-AFA trawl catcher/processor sector. The amendment establishes a limited access privilege 
program (LAPP) for the non-AFA trawl catcher/processor sector. This action increases resource 
conservation and improves economic efficiency for harvesters who participate in the BSAI groundfish 
fisheries. The number of vessels fishing may decrease as forming cooperatives allows participants to 
increase efficiency. 
 
Exempted Fishing Permits 
 
The Regional Administrator, after consulting with the Director of the AFSC and with the Council, may 
authorize for limited experimental purposes fishing activities that would otherwise be prohibited. This 
could include the targeted or incidental harvest of groundfish and prohibited species and fishing in areas 
that are closed to directed fishing, for continued fishing with gear otherwise prohibited, or for continued 
fishing for species for which the quota has been reached. EFPs are issued by means of procedures 
contained in regulations (50 CFR 679.6 and 600.745). 
 
As well as other information required by regulations, each application for an EFP must provide the 
following information: 1) experimental design (e.g., staffing and sampling procedures, the data and 
samples to be collected, and analysis of the data and samples), 2) provision for public release of all 
obtained information, and 3) submission of interim and final reports. 
 
As specified in the FMPs, the Regional Administrator may deny an EFP for reasons contained in 
regulations, including a finding that: 
 

a. according to the best scientific information available, the harvest to be conducted under the 
permit would detrimentally affect living marine resources, including marine mammals and birds, 
and their habitat in a significant way; 

b. issuance of the EFP would inequitably allocate fishing privileges among domestic fishermen or 
would have economic allocation as its sole purpose;  
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c. activities to be conducted under the EFP would be inconsistent with the intent of the management 
objectives of the FMP; 

d. the applicant has failed to demonstrate a valid justification for the permit; 
e. the activity proposed under the EFP could create a significant enforcement problem; or 
f. the applicant failed to make available to the public information that had been obtained under a 

previously issued EFP. 
 
2.5.1.3 Sector and Gear Allocations 
 
Gear types authorized by the FMPs are trawl, hook-and-line, pot, jig, and other gear as defined in 
regulations at 50 CFR Part 679 (authorized gear types and fisheries are displayed in Table 2.8). Gear 
types and sector allocations for specific BSAI fisheries are described in detail in the annual harvest 
specifications (Appendix 1). The complexity of the allocation scheme has grown since 2000 and is only 
described in general terms here based on the final 2009 harvest specifications (74 FR 7365, February 17, 
2009).  
 
Fifteen percent of each target species or species group, except for pollock, the hook-and-line and pot gear 
allocation of sablefish, and the Amendment 80 species, are placed in a non-specified reserve category in 
the BSAI. In the EBS, pollock is allocated among four sectors, with 10% of the TAC allocated to the 
Community Development Quota (CDQ) Program, 4% held in reserve for incidental catch (ICA), and the 
remainder split among the inshore, catcher/processor, and mothership sectors in the ratio of 50:40:10, 
respectively. The Aleutian Islands pollock fishery is allocated 10% to CDQ, a portion determined by 
NMFS inseason management to cover the ICA (9% in 2009), and the remainder to the Aleut Corporation. 
For BSAI arrowtooth flounder and Bering Sea Greenland turbot, 10.7% of the non-specified reserve is 
held as reserve for CDQ. For the Amendment 80 species Atka mackerel, Aleutian Islands Pacific ocean 
perch, yellowfin sole, rock sole, flathead sole and Pacific cod, 10.7% of the TAC is held as reserve for 
CDQ. After removal of CDQ reserve for Pacific cod, the remainder is allocated to jig (1.4%), hook-and-
line and pot (60.8%) and trawl (37.8%), with the trawl portion split among catcher vessels, AFA 
catcher/processors and Amendment 80 vessels. The hook-and-line and pot gear allocation is further 
allocated as follows: 48.7% hook-and-line catcher/processors, 0.2% hook-and-line catcher vessels greater 
than 60 ft LOA, 1.5% pot catcher/processors, 8.4% pot catcher vessels greater than 60 feet LOA, and 
2.0% to catcher vessels under 60 ft length overall using hook-and-line or pot gear. For sablefish in the 
Bering Sea, hook-and-line and pot together are allocated 50%, and trawl is allocated 50%. For sablefish in 
the Aleutian Islands, hook-and-line and pot receive 75% and trawl 25% (20% of hook-and-line/pot 
allocation is held as CDQ reserve, as is 7.5% of the trawl allocation). For Atka mackerel, 0.5% of the 
Bering Sea and eastern Aleutian Islands allocation goes to jig gear.  
 
In the GOA, 20% of pollock, Pacific cod, flatfish and “other species” is held for initial reserve, and the 
remainder of the pollock allocation goes to the inshore sector, as reduced by the amount needed to support 
incidental catch in the offshore sector. For Pacific cod, the allocation is split 90% to the inshore sector and 
10% to the offshore sector. Sector allocations are made to trawl and longline gear for the central GOA 
Pacific ocean perch, northern rockfish, and pelagic shelf rockfish fisheries. Sector allocations are not 
made for flatfish or other species in the GOA. The purpose of the reserves is to give management the 
flexibility needed to prevent the catch from exceeding the TAC. In 2009, NMFS reapportioned all the 
reserves in the final 2009 harvest specifications.  
 
2.5.1.4 Spatial and Temporal Restrictions 
 
In addition to temporal and spatial allocation of TACs, certain areas are closed seasonally, year-round, or 
under special circumstances as established in regulations. Prohibitions specific to the protection of Steller 
sea lions or their habitat are described separately in Section 2.5.2. General time/area closures are as 
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follows (see FMPs Section 3.5 for detailed descriptions and maps). State parallel groundfish fisheries 
generally mirror adjacent federal closures in state waters, and are discussed below.  
 
Figures depicting these time and area closures are available at 50 CFR 679 and on NOAA Fisheries 
Alaska Region Website at: http://fakr.noaa.gov/rr/figures.htm.  
 
GOA Area Restrictions  
 

 Sitka Pinnacles Marine Reserve – All vessels 
The Sitka Pinnacles Marine Reserve encompasses an area totaling 2.5 square nm off Cape 
Edgecumbe. Vessels holding a Federal fisheries permit are prohibited at all times from fishing for 
groundfish or anchoring in the Sitka Pinnacles Marine Reserves. This closure is outside state 
waters. 

 King Crab Closure Areas around Kodiak Island – Trawl gear only 
A time/area closure has been developed to protect and rebuild the King Crab stock around 
Kodiak. Three area types have been designated as follows. In Type I areas, bottom trawling is 
closed year round. In Type II areas, bottom trawling is prohibited during the soft-shell season 
(February 15 to June 15). Type III areas are those that may be converted to Type I or Type II if a 
recruitment event occurs. A Type III area is open to bottom trawling until the number of females 
assessed for the area meets or exceeds the number required to hold a crab fishery. If a crab fishery 
is initiated, then no closure is in effect. If no crab fishery is initiated, then the Regional 
Administrator may designate the Type III area as a Type I or II area based on the information 
available. Adjacent state waters follow the same closure guidelines. 

 Cook Inlet non-Pelagic Trawl Closure Area  
The use of non-pelagic trawl gear is prohibited in Cook Inlet north of a line extending between 
Cape Douglas and Point Adam. This prohibition is intended to reduce crab bycatch and assist in 
the rebuilding of crab stocks. Adjacent state waters follow the same closure guidelines. 

 Southeast Outside Trawl Closure  
Use of any gear other than non-trawl gear is prohibited at all times in the Southeast Outside 
district.  

 EFH closures (pub. 6/28/06, effective July 28, 2006) 
Closure areas are described in Tables 22, 26 and 27 to 50 CFR Part 679. Adjacent state waters 
follow the same closure guidelines. 

 
Alaska Seamount Habitat Protection Areas 
No bottom tending gear or anchoring allowed. 

 
Gulf of Alaska Slope Habitat conservation Areas 
No bottom trawling allowed. 

 
GOA Coral Habitat Protection Areas 
No bottom tending gear or anchoring allowed.  

 
BSAI Area Restrictions 
 
The following time and area restrictions apply to some or all trawl vessels. Other time and area 
restrictions that may apply to trawl vessels are triggered by the attainment of a bycatch limit.  

 Crab and Halibut Protection Zone  
The crab and halibut protection zone is closed to all trawling from January 1 to December 31. For 
the period March 15 to June 15, the western border of the zone extends westward. See Figure 3-2 
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(NPFMC 2009a). This area was superceded by the Nearshore Bristol Bay Trawl Closure and is 
proposed to be removed from the FMP by Amendment 94. 

 Pribilof Island Area Habitat Conservation Zone  
The Pribilof Islands Area Habitat Conservation Zone is closed to all trawling from January 1 to 
December 31. 

 Chum Salmon Savings Area  
The Chum Salmon Savings Area is closed to trawling from August 1 through August 31. 
Trawling is also prohibited in this area upon the attainment of an “other salmon” bycatch limit.  

 Chinook Salmon Savings Areas 
Closed to pollock trawling when 29,000 Chinook salmon limit is attained until April 15 or from 
September 1 through December 31 or both time periods (679.21(e)(7)(viii), depending on when 
limit is reached. 
Vessels participating in an intercooperative agreement (ICA) to reduce salmon bycatch under 
Amendment 84 are exempt from both the Chum Salmon Savings Area and Chinook Salmon 
Savings Areas closures. Nearly all pollock vessels are members of the ICA with only one vessel 
not participating in the ICA in 2008. Member of the ICA are required to stay out of salmon hot 
spots as identified by the ICA manager based on near real time rates of salmon bycatch in the 
fishery. This amendment is further explained in section 2.5.1.7. Amendment 84 may be replaced 
by proposed Amendment 91 which is under NMFS review at this time. Amendment 91 would 
remove the Chinook Salmon Savings Area in the Bering Sea and would establish hard caps on 
Chinook salmon bycatch in the Bering Sea pollock fishery, along with an incentive program for 
the industry to minimize salmon bycatch. 

 Red King Crab Savings Area  
The Red King Crab Savings Area is closed to non-pelagic trawling year round, except that when 
the Regional Administrator of NMFS, in consultation with the Council, determines that a 
guideline harvest level for Bristol Bay red king crab has been established, he or she may open a 
subarea of the Red King Crab Savings Area to non-pelagic trawling. 

 Nearshore Bristol Bay Trawl Closure  
The Nearshore Bristol Bay area is closed to all trawling on a year round basis, except a subarea 
that remains open to trawling during the period April 1 to June 15 each year. 

 Catcher Vessel Operational Area  
Catcher/processors identified in the AFA are prohibited from engaging in directed fishing for 
pollock in the catcher vessel operational area (CVOA) during the non-roe (“B”) season, unless 
they are participating in a community development quota fishery. 

 EFH Closures.  
 

Alaska Seamount Habitat Protection Areas (Table 22 to 50 CFR Part 679) 
No bottom contact gear or anchoring allowed. 

 
Aleutian Islands Coral Habitat Protection Areas (Table 23 to 50 CFR Part 679) 
No bottom contact gear or anchoring allowed. 

 
Aleutian Islands Habitat Conservation Area (Table 24 to 50 CFR Part 679) 
No bottom trawling allowed. 

 
Bowers Ridge Habitat Conservation Zone (Table 25 to 50 CFR part 679) 
No mobile bottom contact gear allowed. 

 
 Bering Sea Habitat Conservation Measures 

Nunivak Island, Etolin Strait, Kuskokwim Bay Habitat Conservation Area  
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No bottom trawling allowed. 
 
Saint Lawrence Island Habitat Conservation Area  
No bottom trawling allowed. 
 
Saint Matthew Island Habitat Conservation Area  
No bottom trawling allowed. 
 
Bering Sea Habitat Conservation Area  
No bottom trawling allowed. 
 
Northern Bering Sea Research Area  
No bottom trawling allowed. Bottom trawling may be done under an exempted fishing permit that 
comports with a research plan to study the impacts of bottom trawling on bottom habitat. 
 

Closures in State Waters 
 
Additionally, most state waters are closed to non-pelagic trawling (Figure 2.13). Most areas are closed 
year-round, and some areas are closed seasonally (Shelikof Strait and Sanak Islands). Additionally, a 
portion of eastern Prince William Sound is closed to pelagic trawl gear during the pollock fishery 
(5 Alaska Administrative Code [AAC] 28.263) and most of eastern Prince William Sound is closed to all 
(non-pelagic and pelagic) trawling year-round (5 AAC 39.165), see Figure 2.14. These trawl closures 
were established by the Alaska Board of Fisheries to protect seafloor habitats, shellfish species (including 
depressed crab populations), and non-target demersal fishes. In March 2007 the board also adopted 
specific gear and area closures for EFH in both the Aleutian Islands and the GOA waters to match federal 
regulations. 
 
2.5.1.5 Harvest of TAC 
 
We provide updated tables of catch of pollock, Pacific cod, Atka mackerel, and total groundfish in Table 
2.9 including the percentage of total groundfish for each of the three species. 
 
2.5.1.6 Incidental Catch 
 
While fishery participants may target a certain species, they are not 100% effective in limiting their catch 
to that specific target. Other fishes and marine life are also caught to varying degrees depending on target 
species, gear type and fishing method, area fished and habitat type, season, depth, and other physical and 
biological factors. These other fishes and marine life are referred to as “incidental catch” or “bycatch.”2 
Whether a species or stock is caught as a target by a fishing vessel, or incidentally by a vessel targeting 
another species, the catch is included against the overall total allowed for a species or stock. That is, 
TACs are intended to represent the sum of all catch including targeted catch and incidental catch.  
 
2.5.1.7 Bycatch of Prohibited Species 
 
When a target fishery, as specified in regulations implementing the FMP, attains a PSC limit 
apportionment or seasonal allocation as described in the FMPs and specified in regulations implementing 

                                                      
2 The terms “incidental catch” and “bycatch” are often used to mean catch of species or marine life not targeted. In 
regulations, the terms are given specific meanings. “Incidental catch” is defined as fish that is caught and retained 
while targeting another species but does not include discarded fish that were returned to the sea. “Bycatch” is 
defined as fish that is caught and released when targeting another species or targeting the same species. 
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the FMPs, the bycatch zone(s) or management area(s) to which the PSC limit apportionment or seasonal 
allocation applies will be closed to that target fishery (or components thereof) for the remainder of the 
year or season, whichever is applicable. Some fisheries are also closed due to no PSC available to support 
a directed fishery such as closure of the Pacific cod fishery due to no halibut PSC available to support the 
bycatch that would occur in the Pacific cod fishery. The procedure for apportioning PSC limits is detailed 
in section 3.6.2.3 of the FMPs (NPFMC 2009a,b). 
 
Prohibited species include Alaska king crab, Tanner and snow crab, Pacific halibut, Pacific salmon 
species, steelhead trout, and Pacific herring. With some exceptions, retention is prohibited in the BSAI 
and GOA groundfish fisheries to eliminate any incentive to target these species. A description of the 
individual PSC limits can be found in Section 3.6.2.1 of the FMPs. 
 
A variety of management measures have been used to control the bycatch of prohibited species, including 
1) PSC limits by fishery for selected prohibited species (red king crab, Tanner and snow crab, Pacific 
halibut, Pacific salmon, and Pacific herring in the BSAI and Pacific halibut in the GOA); 2) time and area 
closures; 3) seasonal apportionments of groundfish TACs; 4) gear restrictions; 5) groundfish TAC 
allocations by gear type; 6) reductions in groundfish TACs; 7) at-sea and on-shore observer programs to 
monitor bycatch; 8) required retention of Pacific salmon bycatch until counted by an observer; 9) 
Individual Transferable Quota (ITQ) management for the fixed-gear Pacific halibut and sablefish 
fisheries; 10) careful release regulations; and 11) public reporting of individual bycatch rates. 
 
Groundfish fisheries or fisheries under the FMPs for which the TAC has been reached shall be treated in 
the same manner as prohibited species. Species identified as prohibited must be avoided while fishing 
groundfish and must be immediately returned to the sea with a minimum of injury when caught and 
brought aboard, except when their retention is authorized by other applicable law. 
 
In the mid-1990s, the Council and NMFS implemented regulations to control the bycatch of chum salmon 
and Chinook salmon taken in the BSAI trawl fisheries. These regulations established closure areas in 
areas and at times when salmon bycatch had been highest based on historical observer data. Information 
from the fishing fleet indicates that bycatch may have been exacerbated by the current regulatory closure 
regulations, as much higher salmon bycatch rates were reportedly encountered outside the closure areas. 
Some of these bycaught salmon include Chinook and chum stocks of concern in western Alaska. Further, 
the closure areas impose increased costs on the pollock fleet and processors. To address this immediate 
problem, the Council recommended other means to control salmon bycatch. Amendment 84 (available 
from the NMFS Alaska Region website at http://alaskafisheries.noaa.gov) was implemented November 
28, 2007. Under Amendment 84, certain trawl vessels are exempt from the Chum Salmon Savings Area 
and Chinook Salmon Savings Areas closures. The exemption is in effect so long as the pollock 
cooperatives and CDQ groups belong to an intercooperative agreement (ICA) for salmon bycatch 
reduction. This ICA includes a salmon bycatch voluntary rolling “hot spot” (VRHS) closure system to 
avoid salmon bycatch. Nearly all pollock vessels participate in the ICA and reports from the first year 
indicate that salmon bycatch rates were reduced by using the VRHS closure system (Halinger, Gruver and 
Christenson 2008). Fishing patterns may change under this amendment, as the pollock fishery is no longer 
mandatorily forbidden to fish in the established savings areas. This action was included in an ESA 
Section 7 consultation on ESA-listed salmon consultation with NMFS NW Region. 
 
The Council has recommended Amendment 91 to further minimize Chinook salmon bycatch in the 
Bering Sea pollock fishery. This amendment is under review by NMFS and is intended to replace the 
salmon bycatch management established under Amendment 84. The amendment would provide hard caps 
on Chinook salmon bycatch in the Bering Sea pollock fishery and includes an incentive program for the 
industry to minimize their bycatch. The industry will continue to use hot spot avoidance methods to 
reduce salmon bycatch which is likely to result in spatial distribution similar to the distribution under 
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Amendment 84. This action was subject of an ESA Section 7 consultation on ESA-listed salmon with the 
NMFS NW Region completed in December 2009. 
 
2.5.1.8 Retention and Utilization Requirements 
 
Retention and utilization requirements in the BSAI and GOA consist of various types of retention 
requirements for groundfish, utilization of round catch, and utilization of pollock roe, specified by area 
and fishing sector.  
 
All vessels participating in the BSAI groundfish fisheries are required to comply with improved 
retention/improved utilization (IR/IU) requirements (50 CFR § 679.27).  
 
In the BSAI, IR/IU species are pollock and Pacific cod. When directed fishing for an IR/IU species is 
open, a catcher vessel must retain catch of all IR/IU species brought onboard the vessel, and all 
catcher/processors and motherships must process a primary product from each IR/IU species brought 
onboard, regardless of gear type employed and target fishery. When directed fishing for an IR/IU species 
is prohibited, a catcher vessel must retain all catch of that species up to the maximum retainable amount 
in effect for that species. These retention requirements are superseded if retention of an IR/IU species is 
prohibited for retention by other regulations. No discarding of whole fish of these species is allowed, 
either prior to or subsequent to that species being brought on board the vessel. At-sea discarding of any 
processed product from any IR/IU species is also prohibited, unless required by other regulations.  
IR/IU requirements in the BSAI also include a groundfish retention standard (GRS), implemented in the 
Amendment 80 program for non-AFA trawl catcher/processor vessels. All non-AFA trawl 
catcher/processors (Amendment 80 vessels), regardless of size, are required to meet GRS requirements in 
the BSAI. The GRS requires that a vessel, or designated group of vessels, must retain an annually 
increasing percentage of total groundfish caught, that starts at 65% in 2008 and increases to 85% in 2011, 
and all years thereafter. For Amendment 80 vessels harvesting in the BSAI under the authority of an 
Amendment 80 cooperative, GRS requirements apply collectively to all vessels harvesting under the 
authority of the cooperative rather than on a vessel-specific basis. An Amendment 80 cooperative is 
required to meet the GRS on an aggregate basis for all vessels in the Amendment 80 cooperative. The 
GRS also apply to all non-AFA trawl catcher/processor vessels that have not entered a cooperative, on an 
individual vessel basis.  
 
Roe-stripping of pollock is prohibited, and the Regional Administrator is authorized to issue regulations 
to limit this practice to the maximum extent practicable. It is the Council's policy that the pollock harvest 
shall be utilized to the maximum extent possible for human consumption. 
 
IR/IU in the GOA 
 
In the GOA IR/IU species are pollock, Pacific cod and shallow-water flatfish. All IR/IU species caught in 
the GOA must be either (1) processed at sea subject to minimum product recovery rates and/or other 
requirements established by regulations, or (2) delivered in their entirety to onshore processing plants for 
which similar processing requirements are implemented by state regulations. When directed fishing for an 
IR/IU species is open, a catcher vessel must retain catch of all IR/IU species brought onboard the vessel, 
and all catcher/processors and motherships must process a primary product from each IR/IU species 
brought onboard, regardless of gear type employed and target fishery. When directed fishing for an IR/IU 
species is prohibited, a catcher vessel must retain all catch of that species up to the maximum retainable 
amount in effect for that species. These retention requirements are superseded if retention of an IR/IU 
species is prohibited for retention by other regulations. No discarding of whole fish of these species is 
allowed, either prior to or subsequent to that species being brought on board the vessel. At-sea discarding 
of any processed product from any IR/IU species is also prohibited, unless required by other regulations.  



DRAFT GROUNDFISH BIOLOGICAL OPINION 

2 Description of the Proposed Action Page 58  

 
To monitor discards of shallow-water flatfish in the GOA, the Secretary has approved a GOA groundfish 
FMP amendment (Amendment 72) to revise the FMP to state that the Council will annually review 
information on the discard of shallow-water flatfish in GOA groundfish fisheries. After review of this 
annual information, the Council may recommend revisions to retention and utilization requirements if the 
discard rate for shallow-water flatfish falls above or below a specified threshold. This action supports the 
Council's initiatives to monitor and reduce bycatch in the GOA groundfish fisheries. The intended effect 
of this action is to conserve and manage the groundfish resource in the GOA.  
 
2.5.2 Steller Sea Lion Protection Measures 
 
The proposed action, authorization of the BSAI and GOA groundfish FMPs (NPFMC 2009a, 2009b), 
includes mitigation measures for the pollock, Atka mackerel, and Pacific cod fisheries which were 
included in the action to avoid jeopardy and adverse modification of Steller sea lions and their critical 
habitat (NMFS 2000, 2001, and 2003). The mitigation measures were implemented in 2001 and took the 
place of a RPA required as part of the jeopardy and adverse modification finding in the 2000 FMP 
Biological Opinion. Following the 2000 FMP Biological Opinion and the partial implementation of its 
RPA, the Council recommended an alternative suite of management measures intending to be substituted 
for the measures contained within the RPA of the 2000 Biological Opinion. Using the best available 
scientific and commercial data available at the time, NMFS (2001) determined that these alternative 
protection measures avoided jeopardy and adverse modification to critical habitat for both the western and 
eastern distinct population segments of Steller sea lion. Therefore, the new measures recommended by the 
Council and adopted by NMFS, although not specifically required by an RPA, were considered necessary 
to avoid jeopardy and destruction or adverse modification of critical habitat as they replaced the specific 
measures in the RPA from the 2000 Biological Opinion.  
 
Greenpeace, American Oceans Campaign, and the Sierra Club challenged the 2001 Biological Opinion on 
December 18, 2002. In U.S. District Court for the Western District of Washington, Judge Zilly granted 
motion for summary judgment on Greenpeace, American Oceans Campaign, and Sierra Club v. NMFS et 
al., No. C98-492Z). The opinion was remanded to NMFS for further consideration of issues as required 
by the court. On June 19, 2003 NMFS prepared a supplement to the 2001 Biological Opinion (NMFS 
2003) which further evaluated the fisheries and their interactions with Steller sea lions and affirmed the 
determination that the pollock, Pacific cod, and Atka mackerel fisheries did not jeopardize the species or 
adversely modify their critical habitat. The supplement evaluated fishery catch data from both before and 
after implementation of the conservation measures, which provided a unique perspective for a 
consultation. The supplement showed that some conservation components to the action worked quite well 
while others did not perform up to expectations (NMFS 2003, Table IV-1). Because fisheries are 
dynamic, biomass amounts change, fish move, and the fleet is constantly adapting to changes in both the 
physical and economic environment, some of this is expected. Overall, the action was conservative 
enough to avoid jeopardy, while some elements certainly could be improved upon as described in the 
supplement. However, changes were not required to avoid jeopardy or adverse modification in 2003.  
 
Under the Steller sea lion protection measures implemented in 2002, a complex suite of open and closed 
areas was used based upon the individual fishery. For that reason, it is impossible to easily sum these 
various closures and determine how much of the area is closed to fishing. The protection measures, which 
represent, more of a mosaic, are best described (for closure areas) by looking at each individual fishery 
and area to determine what is open or closed inside Steller sea lion critical habitat. A summary table of 
the measures required in the 2000 RPA and the action currently implemented is provided in Table 2.16. 
We acknowledge that this action has built-in measures, designed in 2001 using the best available 
scientific and commercial data available at the time, to avoid jeopardy to Steller sea lions and adverse 
modification of Steller sea lion critical habitat. We consider those measures as part of the existing and 
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proposed future action in light of the new information that is available to us and that prompted this re-
initiation of consultation.  
 
Note that in the past several years, additional regulations were implemented in the BSAI and GOA 
groundfish fisheries to facilitate research on the interaction between groundfish fishing activities and 
Steller sea lions. These measures included temporary and season-specific closures of some areas to allow 
research to continue – e.g. near Unimak Island for Pacific cod research and Chiniak Gully for pollock 
studies. The Chiniak Gully closure is effective August 1 up to September 20 for the years 2006-2010 (71 
FR 31105, June 1, 2006). The study was not conducted in 2007 through 2009 due to lack of funding, and 
the closures were rescinded. Additional information can be found in regulations at 50 CFR 679.22. 
 
2.5.2.1 No Transit Zones 
 
Neither State nor federally permitted fishing vessels, nor any other type of vessel, are allowed within 3 
nm of Steller sea lion rookeries listed in 50 CFR Part 223.202(a)(3) (Table 2.17). The State of Alaska 
enforces similar regulations which are important since marine waters 0-3 nm from shore are state waters. 
 
2.5.2.2 Global Control Rule 
 
The setting of TAC for the pollock, Pacific cod, and Atka mackerel fisheries is based on a global control 
rule which is modified from the one detailed in the FMP biological opinion. The ABC for pollock, Pacific 
cod, and Atka mackerel in the BSAI and GOA would be reduced when the spawning biomass is estimated 
to be less than 40% of the projected unfished (pristine) biomass. The reduction would continue at the 
present rate established under the tiers described in the groundfish FMPs, but when the spawning biomass 
is estimated to be less than 20% of the projected unfished biomass, directed fishing for a species would be 
prohibited (see example at Figure 2.6). 
 
2.5.2.3 Area Specific Measures 
 
The Steller sea lion protection measures include a complicated set of area closures depending on the 
location, target species, gear type and time of year (Figures 2.9-2.11). These are intended to provide 
spatial dispersion of fishing effort to reduce the potential effect on prey fields. The measures also include 
seasonal apportionments depending on the species, gear type, and locations. Seasonal apportionments 
provide for temporal dispersion of fishing activities to reduce the potential for competition for prey. 
A brief history of these management measures is presented below. Then, the closures are described in 
more detail in following sections. Maps are included as Figures 2.9 – 2.21. 
 
Table 2.10. Chronology of Steller sea lion protection measures in Alaska groundfish fisheries.  
1990 Under the ESA, NMFS lists Steller sea lion as endangered.  

 Shooting banned to reduce Steller sea lion mortality. 
 Established 3 nm No Transit/No Fishing Areas around Steller sea lion rookeries. State of Alaska also 

adopted these closures. (Figure 2.15) 
1992 No Trawl zones around Steller sea lion rookeries established. (Figure 2.16) 

 10 nm around rookeries 
 20 nm around some rookeries in the A Season.  
 Donut Hole closed by international convention 

1993 Steller Sea Lion Critical Habitat Established under 50 CFR Part 226. (Figure 2.17) 
 20 nm around Rookeries and Haulouts, and the Bogoslof, Shelikof, and Seguam Pass Foraging Areas. 

1995 Biological Opinion issued stating that fisheries of the Gulf of Alaska and Bering Sea, Aleutian Islands “not likely 
to jeopardize the continued existence of Steller Sea Lions”. 

1997 Steller sea lions west of 144 degrees West longitude are listed as endangered. 
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1998 
 

 Atka Mackerel and Pollock Biological Opinion 1 issued. It concludes that these fisheries jeopardize the 
recovery of Steller sea lions.  

 Groundfish Fishery Biological Opinion 2 issued. 
 Ban on forage fishing as important to marine mammals. 

1999 No trawl zones- Figure 2.18 
 NMFS closes the Aleutian Islands Subarea (541, 542, 543) to directed fishing for Pollock 
 Critical Habitat/Catcher Vessel Operational Area (CH/CVOA) in the Bering Sea Created inside the 

Bogoslof Foraging Area 
 Atka Mackerel TAC for inside and outside of Steller sea lion Critical Habitat 
 Additional RFRPA Pollock No Trawl Areas – A Season and/or B Season.  
 In 2000 Additional Pollock RFRPA’s added.  

2000   July - Judge Zilly issues Trawl Injunction for all Steller sea lion Critical Habitat, as per 50 CFR 226.  
 November. Biological Opinion 3 issues with 13 Closed and Restricted Areas. (Figure 2.19). 

2001  Emergency Rule issued with Management from January 2000. 
 Emergency Rule Expired June 2001. Management reverted to November 30 Biological Opinion (Figure 

2.19). 
 July 17, 2001 Final Rule issued with Current Management based on recommendations by the Steller Sea 

Lion Reasonable and Prudent Alternative Committee. Steller sea lion management broken out by Critical 
Habitat limits, target fisheries of pollock, Pacific cod, and Atka mackerel and gear type (Figure 2.20). 

2004  Small changes to GOA Steller sea lion protection measures based on informal consultation (Figure 2.21). 
  
Closure Areas around Rookeries and Haulouts: Groundfish, Atka Mackerel, Pollock, and Pacific 
Cod Fisheries 
 
Fishery closures are located in 50 CFR Part 679.22 in Tables 4 through 6 and Table 12 (provided here as 
Tables 2.17 through 2.20). Individual haulouts and rookeries and their associated closures are identified 
for each fishery in the tables. Detailed maps of the closures are provided in Figures 2.22 to 2.24. 
 
After the 2001 Biological Opinion, regulations were changed in 2003 to allow pot fishing within 0-3 nm 
at Cape Barnabas and Caton Island, and further changed in 2004 implementing several additional changes 
in the GOA at Castle Rock, Kak Island, Puale Bay, and Cape Douglas (Figure 2.34). Those measures are 
incorporated into the tables below. Thus, the following tables and text reflect the current status of 
groundfish fishery regulations that relate to Steller sea lion protection measures in the GOA and BSAI. 
 
Gulf of Alaska Fisheries  
 
Steller sea lion protection measures for the GOA include area closures to pollock and Pacific cod fishing 
as shown in Tables 4 and 5 to 50 CFR part 679. Table 12 of 50 CFR part 679 contains groundfish fishing 
closures within 3 nm of rookeries. Vessels using jig gear to target Pacific cod are exempt from all GOA 
area closures, except the 0-3 nm no transit closures around rookeries under 50 CFR 223.202 and 0-3 nm 
no groundfish fishing zones around rookeries. Directed pollock fishing and directed fishing for Pacific 
cod using trawl gear in general are prohibited within 20 nm of most rookeries and within 10 nm of most 
haulouts. Pacific cod fishing with hook-and-line gear and pot gear is less restrictive in the GOA with 
many haulout areas open to the shore and only the haulouts near Chignik closed to 20 nm. Directed 
fishing for Atka mackerel is prohibited (§ 679.22(b)(2)). 
 
Bering Sea and Aleutian Islands Fisheries 
 
Steller sea lion protection measures for the BSAI include area closures to Atka mackerel, pollock, and 
Pacific cod fishing as shown in Tables 4-6 to 50 CFR Part 679. Table 12 of 50 CFR Part 679 contains 
groundfish fishing closures within 3 nm of rookeries. Vessels using jig gear to target Pacific cod are 
exempt from all BSAI area closures, except the 0-3 nm no transit closures around rookeries under 50 CFR 
223.202, the 0-3 nm no groundfish fishing zones around rookeries, and the Seguam and Bogoslof 
foraging area closures. Directed pollock fishing is prohibited within 20 nm of all haulouts and rookeries 
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in the Aleutian Islands and all rookeries in the Bering Sea. Pollock fishing is also prohibited within either 
10 nm or 20 nm of haulouts in the Bering Sea. Directed fishing for Pacific cod using trawl gear in general 
is prohibited within 10 to 20 nm of most rookeries and within 3 to 20 nm of most haulouts. Directed 
fishing for Pacific cod using hook-and-line or pot gear is prohibited within 3 to 20 nm around BSAI 
rookeries and closures around haulouts vary from no closures to closures up to to 20 nm. 
 
Seasonal Apportionments and Fishery Allocations 
 
Pollock (GOA) 
 
In the GOA, pollock is apportioned by season and area, and is further allocated for processing by inshore 
and offshore components. Pursuant to CFR § 679.20(a)(5)(iv)(B), the annual pollock TAC specified for 
the Western and Central Regulatory Areas of the GOA is apportioned into four equal seasonal allowances 
of 25%. As established by CFR § 679.23(d)(2)(i) through (iv), the A, B, C, and D season allowances are 
available from January 20 through March 10, March 10 through May 31, August 25 through October 1, 
and October 1 through November 1, respectively. 
 
Pollock TACs in the Western and Central Regulatory Areas of the GOA in the A and B seasons are 
apportioned among Statistical Areas 610, 620, and 630 in proportion to the distribution of pollock 
biomass based on a composite of NMFS winter surveys and in the C and D seasons in proportion to the 
distribution of pollock biomass based on the four most recent NMFS summer surveys. Since 2003, the 
Council has recommended averaging the winter and summer distribution of pollock in the Central 
Regulatory Area for the A season to better reflect the distribution of pollock and the performance of the 
fishery in the area during the A season. Within any fishing year, the underage or overage of a seasonal 
allowance may be added to, or subtracted from, subsequent seasonal allowances in a manner to be 
determined by the Regional Administrator. The rollover amount of unharvested pollock is limited to 20% 
of the seasonal apportionment for the statistical area. Any unharvested pollock above the 20 percent limit 
could be further distributed to the other statistical areas, in proportion to the estimated biomass in the 
subsequent season in those statistical areas (CFR § 679.20(a)(5)(iv)(B)). The West Yakutat (WYK) and 
Southeast Outside (SEO) Districts of GOA pollock TACs are not allocated by season. 
 
CFR § 679.20(a)(6)(i) requires the allocation of 100% of the pollock TAC in all regulatory areas and all 
seasonal allowances to vessels catching pollock for processing by the inshore component after subtraction 
of amounts that are projected by the Regional Administrator to be caught by, or delivered to, the offshore 
component incidental to directed fishing for other groundfish species. The amount of pollock available for 
harvest by vessels harvesting pollock for processing by the offshore component is that amount actually 
taken as incidental catch during directed fishing for groundfish species other than pollock, up to the 
maximum retainable amounts allowed by § 679.20(e) and (f). These incidental catch amounts are 
determined during the fishing year. 
 
At 50 CFR § 679.7 a prohibition for trawl vessels is included to limit retention of pollock to 136 mt at 
anytime during a fishing trip. This trip limit regulation was intended to temporally disperse pollock 
catches in the GOA as one of several protection measures implemented to protect Steller sea lions under 
the ESA. Since 2005, pollock delivery practices of some trawl catcher vessels in the GOA have caused 
seasonal pollock quotas to be exceeded, and if allowed to continue could conflict with the intent of these 
Steller sea lion protection measures. Current regulations for the pollock directed fishery prohibit catcher 
vessels from landing in excess of 136 mt of pollock in a fishing trip. Since trip limits were implemented 
in 1999, these regulations have become less effective, as multiple trips during a day and partial offloads 
of pollock product during a trip have allowed for increasing amounts of pollock to be caught in some 
areas of the GOA. This problem was solved with a regulatory amendment that placed a daily limit of 136 
mt on GOA pollock catcher vessels (section 679.7(b)(2)). This regulation also prohibits landing a 
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cumulative amount of unprocessed pollock harvested from any GOA reporting area from a catcher vessel 
issued a federal fisheries permit (FFP) during a directed fishery that exceeds the daily limit multiplied by 
the number of calendar days that occur during the time period the directed fishery is open in that reporting 
area. The objective of this prohibition is to prevent catcher vessels from circumventing the intent of trip 
limit regulations when making deliveries of pollock. The effect of this regulation is to continue to 
effectively disperse catches of Steller sea lion prey species temporally and spatially in Steller sea lion 
protection areas of the GOA. Trip limits were revised in a similar manner by the State of Alaska for their 
groundfish fisheries in 2007, in anticipation of this change to the Federal regulations. 
 
Pacific Cod (GOA) 
 
Pacific cod fishing is divided into two seasons in the Western and Central Regulatory Areas of the GOA. 
For hook-and-line, pot, and jig gear, the A season begins on January 1 and ends on June 10, and the B 
season begins on September 1 and ends on December 31. For trawl gear, the A season begins on January 
20 and ends on June 10, and the B season begins on September 1 and ends on November 1 (CFR § 
679.23(d)(3)). After subtraction of incidental catch needs by the inshore and offshore components in other 
directed fisheries through the A season ending June 10, 60% of the annual TAC will be available as a 
directed fishing allowance during the A season for the inshore and offshore components. The remaining 
40% of the annual TAC will be available for harvest during the B season and will be apportioned between 
the inshore and offshore components (§ 679.20(a)(6)(ii)). Any amount of the A season apportionment of 
Pacific cod TAC under or over harvested will be added to or subtracted from the B season apportionment 
of Pacific cod TAC (§ 679.20(a)(11)(ii)). The dates for the A season and the B season for the Pacific cod 
fishery differ from those of the A, B, C, and D seasons for the pollock fisheries. 
 
Section 679.20(a)(6)(ii) requires the allocation of the Pacific cod TAC apportionment in all regulatory 
areas between vessels catching Pacific cod for processing by the inshore and offshore components. Ninety 
percent of the Pacific cod TAC in each regulatory area is allocated to vessels catching Pacific cod for 
processing by the inshore component. The remaining 10% of the TAC is allocated to vessels catching 
Pacific cod for processing by the offshore component. These seasonal apportionments and allocations of 
the Pacific cod TACs are shown below: 
 
Table 2.11. Pacific cod allocations by season and area in the GOA 
Area Gear Season TAC 

Apportionment 
Inshore Offshore 

W and C 
Regulatory 
Areas 

H&L 
Pot 
Jig 

Jan 1 – June 10 60 90 10 
Sept 1 – Dec 31 40 90 10 

W and C 
Regulatory 
Areas 

Trawl Jan 20 – June 10 60 90 10 
Sept 1 – Nov 1 40 90 10 

E Regulatory 
Area 

All Jan 1 – Dec 31 
(Jan 20 for 
trawl) 

100 90 10 

 
Fishery Restrictions in the BSAI 
 
Protection measures in the BSAI are more complicated than in the GOA because of additional types of 
areas that require protection beyond those listed in Tables 4 through 6 and 12 to 50 CFR Part 679. All 
closures in the BSAI are in 50 CFR 679.22. Rookery and haulout designations are based on Tables 4-6 
and 12 of 50 CFR Part 679 and 50 CFR 223.202(a)(2)(i). The table below gives a general overview of 
closures: 
 
Table 2.12. General Steller sea lion protection area closures in BSAI 
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Area Restriction Season Exceptions 
Rookeries BSAI No groundfish fishing and no vessel transit 0-

3 n mi 
All year  

Rookeries Aleutian 
Islands 

 No directed fishing for pollock 0-20 
nm. 

 No directed fishing for Atka 
mackerel with trawl gear 0-10 W of 
178º W and 0-20 nm E of 178ºW.  

 No directed fishing for P. cod by 
trawl 0-20 during arvest limit area 
(HLA) fishery, 0-10 after HLA 
fishery, and 0-10 nm E of 178ºW.  

 No directed fishing for P. cod by pot 
or hook-and-line 0-3 in W and C AI 
and W portion of EAI, and 0-20 in 
the E portion of EAI. 

All year Buldir I. closed to Atka 
mackerel trawling 0-15 
nm, and no P. cod pot and 
hook-and-line directed 
fishing 0-10. 
 
Agligadak I. closed to P. 
cod trawl 0-20 nm. 

Haulouts AI  No directed pollock fishing 0-20 nm 
 No P. cod trawl 0-3 nm. 
 No P. cod trawl 0-20 during HLA 

Atka mackerel fishery. 
 No P. cod pot or hook and line 

fishing 0-20 nm in E portion of EAI.  
 No Atka mackerel trawl fishing 0-3 

nm W of 178º W and 0-20 nm E of 
178ºW. 

 

All year  

Haulouts BS  No directed pollock fishing varies 
from 0-3 nm to 0-20 nm.  

 No directed fishing for P. cod by 
trawl varies 0-3 nm to 0-20 nm.  

 No directed fishing for P. cod with 
pot or hook-and-line gear varies 0-3 
nm to 0-20 nm. 

 No directed fishing for Atka 
mackerel 0-20 nm. 

All year  

Area Restriction Season Exceptions 
Rookeries BS   No directed trawl fishing for P. cod 

or pollock 0-10 nm. 
 No directed fishing for P. cod with 

hook and line or pot gear 0-3 nm. 
 No directed fishing for Atka 

mackerel with trawl 0 to 20 nm. 

All year Sea Lion Rocks (Amak) no 
pot or hook-and-line 
fishing for P. cod within 0-
7 nm. 
Bogoslof I. and Adugak I. 
are in the Bogoslof 
Foraging Area, closed to 
directed fishing for 
pollock, P. cod and Atka 
mackerel. 

Pribilof Is. haulouts No directed trawl fishing for P. cod or pollock 
0-3 nm 

All year  

East of 178˚ W, trawl 
gear 

Rookeries closed 0-10 n mi; haulouts closed 
0-3 nm 

All year Agligadak closed 0-20 nm 

West of 178˚ W, 
trawl gear 

Rookeries & haulouts closed 0-20 nm until 
Atka mackerel fishery inside SSL CH is 
closed (applies to A & B seasons), then P cod 
trawling closed 0-3 nm of haulouts and 0-10 n 
mi of rookeries 

All year  

Pot, H&L gear in 
Aleutian Islands 

Closed in SSL CH east of 173˚ W to 170˚ W; 
Buldir rookery closed 0-10 nm; Agligadak 
rookery closed 0-20 nm 

All year  

Seguam foraging area Closed to pollock, P. cod and Atka mackerel All year  
Bogoslof foraging 
area 

Closed to Atka mackerel, P. cod, and pollock 
directed fishing 

All year Bogoslof Pacific Cod 
Exemption Area H&L and 
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jig vessels < 60’ targeting 
P. cod allowed S of line 
extending from a point 3 
nm N of Bishop Point to 
Cape Tanak 

St. Lawrence & Hall 
Is., Cape Newenham, 
Round Is. haulouts 

Closed 0-20 nm to pollock, P. cod and Atka 
mackerel 

All year  

Unalaska/Bishop 
Point & Akutan 
I./Reef-Lava haulouts 

No directed H&L fishing for P. cod 0-10 nm  All year Vessels <60’ E of 167ºW 
are exempt.  
Jig vessels prohibited in 10 
nm Bishop Pt. Closure W 
of 167º W 

Steller Sea Lion 
Conservation Area 
(SCA) 

No directed fishing for pollock A season  

Catcher Vessel 
Operating Area 
(CVOA) 

No directed trawl C/P fishing for pollock B season  

 
Pacific Cod 
 
Amendment 85 was implemented January 1, 2008. This amendment to the BSAI FMP changes the 
amount of the BSAI Pacific cod TAC allocated to various sectors. The allocation is based on historic 
retained catch by each fishing sector, with some exceptions for the <60 ft fixed gear and jig gear sectors, 
yet remains within the overall intent of Steller sea lion protection measures as they pertain to seasonal and 
sector allocation requirements. This action modified the current allocations of BSAI Pacific cod TAC 
among various harvest sectors and seasonal apportionments thereof, establishes a hierarchy for 
reallocating projected unharvested amounts of Pacific cod from certain sectors to other sectors, revises 
catcher/processors (C/P) sector definitions, modifies the management of Pacific cod incidental catch that 
occurs in other groundfish fisheries, eliminates the Pacific cod nonspecified reserve, subdivides the 
annual PSC limits currently apportioned to the Pacific cod hook-and-line gear fisheries between the 
catcher vessel and C/P sectors, and modifies the sideboard restrictions for AFA C/P vessels. In addition, 
this action increased the percentage of the BSAI Pacific cod TAC apportioned to the CDQ Program. 
 
In general, the amendment revises the initial annual allocations to each sector to reflect historic catch and 
mirrors the current temporal distribution of catch by overall gear sector, to account for TAC that is 
annually reallocated among gear sectors late in the year. Thus, while each sector's initial allocation is 
modified, the amount of the TAC allocated to each overall gear sector (trawl, fixed, and jig gear) in the 
first half of the year does not differ from status quo. The final Council motion is provided at: 
http://alaskafisheries.noaa.gov/npfmc/analyses/AM85motion406.pdf.  
 
Pursuant to § 679.20(a)(7)(ii)(A), 1.4% of the Pacific cod initial total allowable catch (ITAC) is allocated 
to vessels using jig gear, 60.8% to vessels using hook-and-line or pot gear, 10.7% to CDQ, and 37.8% to 
vessels using trawl gear, including Amendment 80 sector vessels. Section 679.20(a)(7)(ii)(A) further 
allocates the portion of the Pacific cod ITAC allocated to trawl gear as 22.1% to catcher vessels, 13.4% to 
Amendment 80 vessels, and 2.3 percent to AFA C/P. CFR § 679.20(a)(7)(ii)(B sets aside a portion of the 
Pacific cod ITAC allocated to hook-and-line or pot gear as an ICA of Pacific cod in directed fisheries for 
groundfish using these gear types. Based on anticipated incidental catch in these fisheries, the Regional 
Administrator currently specifies an ICA of 500 mt. The remainder of Pacific cod ITAC is further 
allocated to vessels using hook-and-line or pot gear as the following directed fishng allowance (DFAs): 
48.7% to hook-and-line catcher/ processors, 0.2% to hook-and-line catcher vessels greater than 60 feet 
length overall (LOA), 1.5% to pot catcher/processors, 8.4% to pot catcher vessels greater than 60 ft LOA, 
and 2.0% to catcher vessels under 60 ft (18.3 m) LOA using hook-and-line or pot gear. 
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Due to concerns about the potential impact of the Pacific cod fishery on Steller sea lions and their critical 
habitat, the apportionment of the ITAC disperses the Pacific cod pot and hook-and-line fisheries into two 
seasonal allowances (see CFR § 679.20(a)(7)(iv)(A) and 679.23(e)(5)). For pot and hook-and-line gear 
vessels greater than 60 ft LOA and for all hook-and-line C/Ps, the first seasonal allowance of 51% of the 
ITAC is made available for directed fishing from January 1 to June 10, and the second seasonal allowance 
of 49% of the ITAC is made available from June 10 (September 1 for pot gear) to December 31. No 
seasonal harvest constraints are imposed for the Pacific cod fishery by catcher vessels less than 60 ft (18.3 
m) LOA using hook-and-line or pot gear. For trawl gear catcher vessels, the first season is January 20 to 
April 1 and is allocated 74% of the ITAC. The second season, April 1 to June 10, and is allocated 11%. 
The third season, June 10 to November 1, is allocated 15%. The trawl catcher processors Pacific cod 
ITAC is allocated as 75% in the first season and 25% in the second season. For jig gear, the first season 
allocation is 60 percent and the second and third seasons are each allocated 20% of the ITAC. The table 
below lists the allocations and seasonal apportionments of the Pacific cod ITAC as specified in CFR § 
679.20(a)(7)(iv)(A). In accordance with CFR § 679.20(a)(7)(iv)(B), any unused portion of a seasonal 
Pacific cod allowance will become available at the beginning of the next seasonal allowance, unless the 
unused allowance is in the jig fishery, which is distributed to pot and hook-and-line vessels less than 60 ft 
LOA. 
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Table 2.13. Pacific cod allocations by season in the BSAI (non-CDQ fisheries) 

 
Pollock 
 
CFR § 679.20(a)(5)(i)(A) requires that the pollock TAC apportioned to the Bering Sea subarea, after 
subtraction of the 10 percent for the CDQ program and the 4% for the ICA, will be allocated as a DFA as 
follows: 50% to the inshore component, 40% to the catcher/processor component, and 10% to the 
mothership component. In the Bering Sea subarea, the A season (January 20–June 10) is allocated 40% of 
the DFA and the B season (June 10–November 1) is allocated 60% of the DFA. The AI directed pollock 
fishery allocation to the Aleut Corporation is the amount of pollock remaining in the Aleutian Islands 
subarea after subtracting 1,900 mt for the CDQ DFA (10%) and 1,600 mt for the ICA. When the Aleutian 
Islands pollock ABC is less than 19,000 mt, the annual TAC will be no greater than the ABC. When the 
AI pollock ABC equals or exceeds 19,000 mt, the annual TAC will be equal to 19,000 mt. In the Aleutian 
Islands subarea, 40% of the ABC is allocated to the A season and the remainder of the directed pollock 
fishery is allocated to the B season. 
 
CFR § 679.20(a)(5)(i)(A)(4) also includes several specific requirements regarding pollock and pollock 
allocations. First, 8.5% of the pollock allocated to the C/P sector will be available for harvest by AFA 
catcher vessels with C/P sector endorsements, unless the Regional Administrator receives a cooperative 
contract that provides for the distribution of harvest among AFA catcher/processors and AFA catcher 
vessels in a manner agreed to by all members. Second, AFA catcher/processors not listed in the AFA are 
limited to harvesting not more than 0.5% of the pollock allocated to the catcher/processor sector.  
 
The table below lists seasonal apportionments of pollock and harvest limits within the Steller Sea Lion 
Conservation Area (SCA). The harvest within the SCA, as defined at CFR § 679.22(a)(7)(vii), is limited 
to 28% of the annual DFA until April 1. The remaining 12% of the 40% of the annual DFA allocated to 
the A season may be taken outside the SCA before April 1 or inside the SCA after April 1. If the 28% of 
the annual DFA is not taken inside the SCA before April 1, the remainder is available to be taken inside 
the SCA after April 1. The A season pollock SCA harvest limit will be apportioned to each sector in 
proportion to each sector’s allocated percentage of the DFA. 
 
Table 2.14. Pollock allocations by season and area in the BSAI 
Area DFA Season DFA Allocation Restriction 
Bering Sea Inshore 50% 

C/P 40% 
Mothership 10% 

Jan 20 – June 10 40% No more than 28% 
from the SCA before 
Apr 1 

June 10 – Nov 1 60%  
Aleutian Islands Aleut Corp 100% Jan 20 – June 10 40%  

June 10 – Nov 1 60%  
Bogoslof  Closed   
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Atka Mackerel 
 
CFR § 679.20(a)(8)(ii) allocates the Atka mackerel TACs, after subtraction of the CDQ reserves, jig gear 
allocation, and ICAs, to the Amendment 80 and BSAI trawl limited access sectors. The allocation of the 
ITAC for Atka mackerel to the Amendment 80 and BSAI trawl limited access sectors is established in 
Table 33 to Part 679 and § 679.91. The CDQ reserve is 10.7% of the TAC for use by CDQ participants 
(CFR § 679.20(b)(1)(ii)(C) and 679.31). 
 
Pursuant to § 679.20(a)(8)(i), up to 2% of the eastern Aleutian District and the Bering Sea subarea Atka 
mackerel ITAC may be allocated to jig gear. The amount of this allocation is determined annually by the 
Council based on several criteria, including the anticipated harvest capacity of the jig gear fleet. Currently 
there is a 0.5% allocation of the Atka mackerel ITAC in the Eastern Aleutian District and the Bering Sea 
subarea to the jig gear.  
 
CFR § 679.20(a)(8)(ii)(A) apportions the Atka mackerel ITAC into two equal seasonal allowances. After 
subtraction of the jig gear allocation, the first seasonal allowance is made available for directed fishing 
from January 1 (January 20 for trawl gear) to April 15 (A season), and the second seasonal allowance is 
made available from September 1 to November 1 (B season) (see table below).  
 
Pursuant to CFR § 679.20(a)(8)(ii)(C)(1), the Regional Administrator will establish a harvest limit area 
(HLA) limit of no more than 60% of the seasonal TAC for the western and central Aleutian Districts. A 
lottery system is used for the HLA Atka mackerel directed fisheries to reduce the amount of daily catch in 
the HLA by about half and to disperse the fishery over two districts (CFR § 679.20(a)(8)(iii)). 
 
Table 2.15. Atka mackerel allocations by season and area in the BSAI 
Gear  ITAC Gear 

Split 
Area Spatial ITAC 

Split 
Season Seasonal 

Allocation 
Restrictions 

Jig ~2%   Jan 1 – Dec 
31 

  

Trawl ~98% W & C 
Regulatory 
Areas 

~68% Jan 20 – Apr 
15 

50% Each season’s 
harvest limited to 60 
percent of seasonal 
apportionment in W 
& C HLAs (see 
regulations) 

Sept 1 – Nov 
1 

50% 

E Reg Area & 
Bering Sea 

~32% Jan 20 – Apr 
15 

50%  

Sept 1 – Nov 
1 

50%  

 
2.5.2.4 Area Closed 
 
Table 2.21 displays the amount of area closed and area composed of each critical habitat zone and for 
each fishery and area. Table 2.22 presents this information as a percentage of each zone which is closed 
within critical habitat. The amount of area that would have been closed under the 2000 FMP Biological 
Opinion is displayed in Table 2.23. Gear types are not listed separately because these closure areas are 
identical for all gear types. Overall, 63% of critical habitat was closed, with 65% of the 0-10 nm area was 
closed. One important difference in the closure areas was that under the 2000 FMP Biological Opinion, 
all closed areas were closed to all three species which would insure no competition for any of the three, 
whereas under the 2001 conservation measures this is not the case. An area closed to pollock fishing may 
be open to Pacific cod or Atka mackerel fishing.  
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2.5.3 Monitoring and Evaluation of Fisheries Catch 
 
Catch data used to manage the groundfish fisheries under the BSAI and GOA FMPs are collected from 
vessels, processors, and fishery observers trained by NMFS. This section discusses recordkeeping and 
reporting requirements, catch estimation, and the in-season fishery management programs. Monitoring of 
the fisheries is necessary to ensure that they are prosecuted in compliance with management regulations 
and do not threaten the health and status of the target stocks or the ecosystem, including listed species and 
critical habitat. The catch is monitored by a catch accounting system (CAS) which is designed to support 
in-season management of complex allocation schemes and harvest limits and ensures that fisheries do not 
exceed TACs or violate other fishery restrictions, such as time and area closures. NMFS also may use 
data from vessel monitoring systems to track effort in certain locations for estimating potential catch and 
timing of the fishery and to track compliance with harvest limitations in relation to Steller sea lion 
protection areas.  
 
2.5.3.1 Recordkeeping and Reporting Requirements 
 
Fishery participants issued FFPs and federal processor permits (FPPs) are required to comply with record 
keeping and reporting requirements to report groundfish harvest, discard, and production (50 CFR § 
679.5). Reporting requirements include: logbooks, production reports, and landing reports. 
 
Hard-copy (paper) logbooks are required to be completed and submitted for all vessels harvesting 
groundfish in the BSAI or GOA (except vessels less than 60). Logbooks contain information on the 
fishing gear and haul specific data on area fished. Logbook information is mainly used by NMFS for 
enforcement purposes.  
 
Daily production reports are required for C/Ps, motherships, shoreside processors, and stationary floating 
processors that are issued an FFP or an FPP under 50 CFR §679.4. Production reports are submitted 
electronically to NMFS on a daily basis. Production reports include gear type, area fished, and a 
breakdown of the weight of each species and product. At-sea production reports also include the weight 
or number of each species that was discarded at sea. 
 
Shoreside processors, stationary floating processors, and motherships that receive groundfish from vessels 
with an FFP are required to electronically submit landing reports to NMFS. Landing reports are trip-based 
for shoreside processors and weekly for motherships. Landing reports include the fishing start date, and 
the delivery date, fishing gear, area fished, and a breakdown of the weight and condition of each species 
delivered. Delivering vessels also provide information on at-sea discards which is included on landing 
reports. 
 
2.5.3.2 Observer Requirements 
 
The observer program for federally managed groundfish fisheries was authorized in 1990 and 
implemented by NMFS, effective February 7, 1990 (55 CFR 4839, February 12, 1990). Under this 
program, NMFS provides operational oversight, certification training, definition of observer sampling 
duties and methods, debriefing of observers, and management of the data. Vessel and processing plant 
owners pay the cost of the observers, and the costs associated with managing the program are paid for by 
the Federal Government. The design and focus of this observer program is on estimating fish and 
prohibited species catch and bycatch; protected species (marine mammal and seabird) bycatch 
information is also recorded.  
 
Observer coverage is generally determined based on the size of the vessel prosecuting the fishery and, in 
several fisheries, the fishery in which the vessel is participating. Coverage levels for vessels harvesting 
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groundfish under the FMPs is divided into three general categories: (1) vessels under 60 ft LOA are not 
required to carry observers; (2) vessels at least 60 ft and shorter than 125 ft are required to carry observers 
on 30% of their fishing days; (3) vessels 125 ft and longer are required to carry observers on 100% of 
their fishing days. Shoreside processors that process between 500 mt and 1000 mt of groundfish in a 
calendar month are required to have observers present 30 percent of the days that they receive or process 
groundfish. Shoreside processors that process 1,000 mt or more of groundfish in a calendar month are 
required to have observers present 100% of the days that they receive or process groundfish.  
 
Observer coverage levels have been increased to implement certain limited access programs with 
increased monitoring needs, such as the western Alaska CDQ Program, AFA pollock fishery and, more 
recently, in the Rockfish Pilot Program and BSAI groundfish FMP Amendment 80 program. 
 
Detailed information about the observer sampling protocols and extrapolations can be found in the North 
Pacific Groundfish Observer Sampling Manual 
(http://www.afsc.noaa.gov/fma/document.htm#Manuals1). In general, observers follow a standard 
sampling protocol (e.g., simple random sampling or systematic sampling). The observer information is 
shared with NMFS Alaska Regional Office (AKR), which uses the data provided from observed hauls, 
together with industry reported data to calculate catch and discard levels on unobserved hauls and trips.  
 
2.5.3.3 Estimation of Groundfish Catch 
 
NMFS’s Catch Accounting System (CAS) was developed to receive catch reports from multiple sources, 
evaluate data for duplicate or errors, estimate the total catch by species or species category, and determine 
the appropriate “bin” or account to attribute the catch. These accounts are established to mirror the myriad 
combinations of gear, area, sector, and season that are established in the annual groundfish harvest 
specifications. The procedures for estimating catch and bycatch accommodate two important management 
components: first, the estimation procedures are designed to provide a quick turn-around of the data so 
that in-season management has useable rates as quickly as possible after receiving the landing reports and 
the observer data. The system makes maximum use of small amounts of observer data quickly (at coarser 
aggregation levels) which are updated and refined as more data become available. Secondly, although 
complex, the system was designed so that changes to the management structure could be reflected in the 
catch accounting structure to allow in-season management to stay current with fisheries regulations and 
specifications. 
 
Groundfish Landings and Discard Estimates 
 
Different accounting methods are used to estimate groundfish retained catch and discards for vessels that 
catch and process fish (C/Ps), vessels that do not process fish (catcher vessels), vessels that only receive 
and process fish (motherships), and shoreside processing plants. For large C/Ps and motherships that 
typically have 100% or more observer coverage, observer information is used for retained catch and 
discard accounting. For C/Ps and catcher vessels with 30% coverage, production reports are used to 
estimate retained catch. At-sea groundfish discards are estimated from observer data collected from the 
same component of the fleet (e.g. catcher vessels using the same gear and fishing in the same area and 
target fishery). Discard rates on observed vessels are then applied to the reported groundfish catch on 
unobserved vessels. Any catch that is delivered to a shoreside plant and then discarded is accounted for 
using discards reported by the plant. 
 
Prohibited Species Bycatch Estimates 
 
Bycatch management measures for groundfish fisheries in the BSAI and the GOA have specific means to 
limit or reduce the incidental catch species traditionally harvested by other fisheries. These species 
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include salmon, Pacific halibut, Pacific herring, red king crab, Tanner crab, and Snow crab. Collectively, 
these species are called PSC. Regulations require that in the groundfish fisheries, PSC are returned to the 
sea with no additional injury. 
 
PSC bycatch estimates for unobserved catcher vessels using algorithms implemented in the CAS. Haul-
specific observer information is used by the CAS to create PSC bycatch rates from observed vessels that 
are applied to total groundfish catch in each delivery by an unobserved vessel. The CAS is programmed 
to extrapolate information from observed vessels to unobserved vessels by matching the type of 
information available from observed vessels with that of an unobserved vessel. Surrogate bycatch rates 
are applied using the most closely available data from an observed catcher vessel by:  
 

 processing sector (catcher vessel, C/P, or mothership)  
 week ending date,  
 target fishery,  
 fishing gear, 
 special area, and  
 federal reporting area.  

 
The PSC rate is calculated using the observed PSC bycatch divided by the groundfish weight, which 
results in a measure of PSC per metric ton of groundfish caught. As landings data are received from 
unobserved vessels, PSC estimates are created by finding the best possible matching rate and multiplying 
the groundfish catch by the PSC bycatch rate. PSC bycatch rates are calculated separately for each PSC 
species and are calculated in numbers of individuals for crab and salmon, and total weight of halibut and 
herring. All rates use information within a calendar year (i.e., 2006 information is not used for 2007).  
 
2.5.3.4 In-season Management of TAC Apportionments 
 
The sub-allocation of TACs among areas, sectors, and seasons results in a set of quotas monitored by 
NMFS. The CDQ program receives a percentage of the TAC for target groundfish species or species 
group fished in the BSAI, and a percentage of allowed limits for PSC. The overall CDQ suballocation is 
further divided into six quotas for each of the six CDQ groups. These quotas are monitored based on 
observer data, shoreside processor reports, or reports of IFQ landings. The sablefish IFQ fishery is 
monitored based on records from a real-time transaction processing system. The AFA pollock fishery 
TAC is divided among the CDQ groups, C/P sector, mothership sector, and inshore sector with seven 
inshore cooperatives and an open-access allocation for inshore vessels not participating in a cooperative. 
All pollock caught by vessels using pelagic trawl gear is attributed to directed fishing, and pollock caught 
with bottom trawl gear or non-trawl gear is considered incidental catch. The CDQ groups and inshore 
pollock cooperatives actively monitor their harvest and cease fishing activity before exceeding their 
quota. NMFS monitors the pollock harvest for the C/P and mothership sectors and can close a cooperative 
fishery if needed. 
 
Separate pollock quotas have been established for the SCA in the Bering Sea. NMFS monitors pollock 
catch to ensure that the pollock quota inside the SCA is not exceeded. For catcher processors and 
motherships, the haul retrieval location as recorded by the observer is used to establish the location of 
catch. For catcher vessels, the State statistical area reported on the fish ticket is used to establish if the 
catch is inside the SCA. All vessels directed fishing for pollock are required to have a VMS unit that 
provides detailed information on the vessel location and speed. NMFS uses the VMS data to verify the 
State statistical areas reported on the fish tickets. 
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In 2008, NMFS implemented Amendment 80 for six groundfish species and halibut and crab PSC limits 
in the BSAI among trawl fishery sectors. Amendment 80 also facilitates the formation of harvesting 
cooperatives in the non-American Fisheries Act (non-AFA) trawl C/P sector. Amendment 80 species 
include: Aleutian Islands Pacific ocean perch, BSAI Atka mackerel, BSAI flathead sole, BSAI Pacific 
cod, BSAI rock sole, and BSAI yellowfin sole. 
 
For the general groundfish fishery, which is all groundfish fishing that is not under the CDQ, individual 
fishing quota (IFQ), and cooperative programs for AFA and Amendment 80, NMFS monitors catch and 
issues regulatory notices to open and close specific fisheries. In some cases catch is monitored from daily 
or weekly reports and the closure date is projected by extrapolating catch rates. In cases where fishing 
effort is high relative to the available quota, NMFS will estimate the length of the fishery using historic 
effort and catch rates, and open the fishery for a specific length of time, ranging from as little as six hours 
up to several days. 
 
A running total of PSC is maintained from a combination of observer reports from vessels and processors, 
extrapolated when necessary to unobserved vessels and processors.  
 
2.6 Pending Actions  
 
2.6.1 Salmon Bycatch Reduction, Amendment 91 
 
Amendment 91 was developed by the Council and NMFS and evaluated in an EIS (NMFS 2009). This 
amendment would add salmon bycatch reduction measures to the current system of salmon bycatch 
reduction through an incentive program agreement (IPA) among pollock vessels. The action includes a 
hard cap on salmon bycatch and an industry IPA that would encourage minimizing the potential bycatch 
of Chinook salmon for the Bering Sea pollock fishery. This action is likely to result in constraints on the 
amount and location of pollock fishing in the Bering Sea. Effects on Steller sea lions and other ESA-listed 
species are likely dependent on the effects on the pollock and salmon stocks and the locations of fishing 
due to the industry’s efforts to avoid salmon bycatch. No changes to the current Steller sea lion protection 
areas are in this amendment. The rulemaking for Amendment 91 is under development and if approved is 
scheduled for implementation in 2011. Effects on ESA-listed species are described in the EIS for this 
action, and a Section 7 consultation was completed on the potential effects on ESA-listed salmon with the 
NMFS NW region in December 2009. 
 
2.6.2 National Standard 1 Revisions to the FMPs 
 
The MSA requires FMPs to include a mechanism for specifying annual catch limits in the plan (including 
a multiyear plan), implementing regulations, or annual specifications, and setting harvests levels such that 
overfishing does not occur in the fishery and measures to ensure accountability. To assist in meeting this 
requirement, the National Standard 1 guidelines were revised in January 2009 to provide guidance on how 
to develop annual catch limits and the accountability measures to prevent overfishing. Many of the 
provisions of the guidelines were modeled after the current practices used to manage the Alaska 
groundfish fisheries. The FMPs will be amended to clarify language in the FMPs to reflect current 
practices for addressing uncertainty in the setting of harvest levels and the accountability measures used 
to ensure overfishing would not occur, all consistent with the NS1 guidelines.  
 
Implementation is scheduled for January 2011 for the groundfish fisheries. One of the alternatives under 
consideration for this action would eliminate the other species assemblage and would set OFLs, ABCs, 
and TACs for each group of sharks, squids (in the GOA), octopi and sculpins. Minimal to no effects on 
Steller sea lions are expected from this action as it is not expected to change the management of the 
groundfish fisheries; it would only provide better descriptions in the FMPs of current practices which are 
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currently described in the SAFE reports and implemented by the NMFS SFD. The splitting of the other 
species assemblage into their component groups may benefit Steller sea lions as the management of each 
of these groups would ensure the harvest limits are set based on a stock assessment of each group, rather 
than the current practice at the assemblage level. Management of the other species assemblage is done by 
summing the specifications for each component group harvest limit, which may allow for an individual 
group to be harvested beyond a level that is appropriate. Steller sea lions diet studies have shown 
predation on octopus and sculpin, so improved management of these species groups may reduce the 
potential for impacting these prey species, as is possible under current management.  
 
2.7 Interrelated and Interdependent Actions 
 
By regulation, the effects of an action include the direct and indirect effects of an action on listed species 
or designated critical habitat, together with the effects of other activities that are interrelated or 
interdependent with that action. Interrelated actions are those that are part of a larger action and depend 
on the larger action for their justification. Interdependent actions are those that have no independent 
utility apart from the action under consideration (50 CFR 402.02). 
 
Although not directly contained within the FMPs themselves, regulations at 50 CFR Part 600 implement 
the MSA provisions. Specifically, the issuance of scientific research permits may be provided by the 
Regional Administrator by § 600.745 (Scientific research activity, exempted fishing, and exempted 
educational activity). Except for the exempted fishing permits, these are authorized under the MSA only 
and provide the support for the resource assessment program and represent an interrelated action. This 
research may be conducted by either fishery research vessels or fishing vessels chartered by NMFS. 
 
2.8 Action Area 
 
The action area means “all areas to be affected directly or indirectly by the Federal action, and not merely 
the immediate area involved in the action” (50 CFR §402.02(d)). The action area is determined by the 
effects of the BSAI and GOA groundfish fisheries which remove fish biomass from the North Pacific 
Ocean and Bering Sea. The action area for this Biological Opinion includes the EEZ and state waters 
within the areas of the BSAI and GOA groundfish FMPs (Figure 2.2). These regions encompass those 
areas directly affected by fishing, and those that are likely affected indirectly by the removal of fish at 
nearby sites. The action area also includes state waters as they are areas that will be affected by the State 
parallel groundfish fisheries.  
 
Of those fisheries identified in the FMPs within the action area, fisheries previously found to adversely 
affect Steller sea lions are the Atka mackerel, pollock, and the Pacific cod fisheries. In addition, the 
Alaska groundfish fisheries were determined to be likely to adversely affect sperm and humpback whales. 
 
2.9 Critical habitat within the action area 
 
Critical habitat designated for Steller sea lions occurs within the action area. Steller sea lion critical 
habitat is described in Section 3, and listed in 50 CFR part 226.202 (provided here as Tables 2.25 and 
2.26 and Figures 3.2 and 3.3). Only those areas designated within Alaska are within the action area. Thus, 
critical habitat areas in Oregon and California are outside of the action area and are unlikely to be affected 
by the proposed action. 
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3 STATUS OF SPECIES AND CRITICAL HABITAT 
 
Section 3(15) of the ESA, as amended states: “(T)he term “species” includes any subspecies of fish or 
wildlife or plants, and any distinct population segment of any vertebrate fish or wildlife which interbreeds 
when mature” (16 USC § 1532). Thus, under the ESA, DPS and subspecies are included in the definition 
of species and such entities are sometimes listed separately from other subspecies and/or DPSs of the 
same biological species.  
 
Based on the best available scientific and commercial information, NMFS has determined that the action 
being considered in the Biological Opinion may adversely affect the following species and critical habitat 
listed under the ESA: 
 
 Steller sea lion (Eumetopias jubatus) 

 Endangered Western Distinct Population Segment (western DPS) 
 Threatened Eastern Distinct Population Segment ( eastern DPS) 
 Designated Critical Habitat for Steller sea lions 

 Humpback Whale (Megaptera novaeangliae) Endangered 

 Sperm Whale (Physeter macrocephalus) Endangered 
 
The following summaries of information about the status of listed species and designated critical habitat 
are based on information found in numerous sources that include, but are not limited to: the Alaska 
Marine Mammal Stock Assessments (Angliss and Outlaw 2005, 2006; Angliss and Allen 2008) (available 
at http://www.nmfs.noaa.gov/pr/pdfs/sars/); the Biological Assessment for the current action provided by 
the SFD at the initiation of formal consultation (NMFS 2006); the FMP Biological Opinion (NMFS 
2000); the Biological Opinion on Authorization of the BSAI and GOA groundfish fisheries (NMFS 2001) 
and Supplement (NMFS 2003); the Final Revised Steller Sea Lion Recovery Plan (NMFS 2008); 
Environmental Impact Statements and Assessments related to research permitting (NMFS 2002, 2007) 
and fishery management (NMFS 2007); the NRC (2003) volume “Decline of the Steller Sea Lion in 
Alaskan waters: untangling food webs and fishing nets”; chapters within the volume “Sea Lions of the 
World” (Trites et al. 2006); the “Summary Document Steller Sea Lion and Northern Fur Seal Research 
Final Programmatic Environmental Impact Statement January 2009” (NMFS 2009a); the FPEIS (NMFS 
2007); the Policy and Guidance document; the 2009 Biological Opinion on Full Implementation of the 
Preferred Alternative of the Programmatic Environmental Impact Statement (PEIS) for Research on 
Steller Sea Lions and Northern Fur Seals (NMFS 2009c); Stock Assessment and Fishery Evaluation 
Reports for the Gulf of Alaska and the Bering Sea (NPFMC 2009a, b); the Structure of Populations, 
Levels of Abundance and Status of Humpbacks (SPLASH) Final Report (Calambokidis et al. 2008); the 
Humpback Whale Recovery Plan (Megaptera novaeangliae) (NMFS 1991); the Sperm Whale Draft 
Recovery Plan (Physeter macrocephalus) (NMFS 2006); peer-reviewed scientific literature; white papers, 
unpublished reports, and research summaries from government agencies, academic institutions, and 
private industry; and communication with species experts and observers as identified in the literature 
cited. Our summary of the status of listed species and their critical habitat is based on the best scientific 
and commercial data available, and information related to the status, distribution, abundance, habitat use, 
and ecology of these species.  
 
We provide a concise summary of key findings from the status section in the synthesis portion of the 
Conclusions Section. Below, we provide more detailed summaries, updates, and some discussion of 
information on aspects of the status of species and critical habitat that are helpful for understanding the 
effects of the proposed action on the listed species and designated critical habitat.  
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3.1 Steller Sea Lions: Western and Eastern Distinct Population Segments 
 
3.1.1 Species Description  
 
The species Steller sea lion (Eumetopias jubatus) is classified within the Order Carnivora, Suborder 
Pinnipedia, Family Otariidae, and Subfamily Otariinae. The genus Eumetopias contains one species, the 
Steller (also called northern) sea lion, E. jubatus. As the Steller sea lion is the only extant representative 
of its genus, the extinction of the Steller sea lion would result not only in the loss of a species, but in the 
loss of a genus.  
 
Steller sea lions are the largest otariid and show marked sexual dimorphism with males 2-3 times larger 
than females. The average standard length is 282 centimeters (cm) for adult males and 228 cm for adult 
females; weight of males averages 566 kg and females 263 kilograms (kg) (Fiscus 1961, Calkins and 
Pitcher 1982, Loughlin and Nelson 1986, Winship et al. 2001). The pelage is light buff to reddish brown 
and slightly darker on the chest and abdomen. Naked parts of the skin are black (King 1954). Adult males 
have long, coarse hair on the chest, shoulders, and back; the chest and neck are massive and muscular. 
Newborn pups are about 1 m long, weigh 16-23 kg, and have a thick, dark-brown coat that molts to 
lighter brown after six months (Daniel 2003). A more detailed physical description is given in Loughlin et 
al. (1987) and Hoover (1988).  
 
The marked sexual dimorphism and large size of adults, but especially of adult males, are both features of 
Steller sea lion morphology that are important to understanding effects of human activities on this species 
and to understanding why it is difficult to obtain certain kinds of information about adults. For example, 
smaller animals are vulnerable to injury or even death if trampled by adults, especially males. The large 
size of Steller sea lion adults also makes their capture, handling, and even salvage (of dead animals) more 
challenging than many other pinnipeds, thus making it difficult to obtain certain kinds of information 
(e.g., body condition) from live adults or even dead large adult males.  
 
3.1.1.1  Distribution 
  
The range of the Steller sea lion extends around the North Pacific Ocean rim from northern Japan, the 
Kuril Islands and Okhotsk Sea, through the Aleutian Islands and Bering Sea, along Alaska's southern 
coast, and south to California (Figure 3.1) (Kenyon and Rice 1961, Loughlin et al. 1984, 1992). Seal 
Rocks, at the entrance to Prince William Sound, Alaska, is the northernmost rookery (6009'N). 
Currently, Año Nuevo Island off central California is the southernmost rookery (3706'N), although in the 
past (until 1981) some pups were born farther south at San Miguel Island (3405'N).  
 
Prior to the decline in the west, most large rookeries were in the GOA and Aleutian Islands (Kenyon and 
Rice 1961, Calkins and Pitcher 1982, Loughlin et al. 1984, 1992, Merrick et al. 1987). Historically, these 
areas were supportive of very large numbers of Steller sea lions. However, as the decline continued, 
rookeries in the west became progressively smaller. Consequently, the largest rookeries are now in 
Southeast Alaska and British Columbia.  
 
Most adult Steller sea lions occupy rookeries3 during the pupping and breeding season, which extends 
from late May to early July (Pitcher and Calkins 1981, Gisiner 1985). During the breeding season some 
juveniles and non-breeding adults occur at or near the rookeries, but most are on haulouts. Adult males, in 
particular, may disperse widely after the breeding season. During fall and winter many Steller sea lions 

                                                      
3 Throughout this document a rookery refers to a site where pups are born (usually a count of 50 or more pups), 
breeding occurs and sea lions may haulout during the non-breeding period; a site designated as a rookery will be 
called a rookery the entire year, even though breeding occurs there only from late May to early July.  
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disperse from rookeries and increase use of haulouts, particularly terrestrial sites but also sea ice in the 
Bering Sea.  
 
Steller sea lions are not known to make regular migrations, but they do move considerable distances 
(Baba et al. 2000). Animals marked as pups on rookeries in the Gulf of Alaska have been sighted in 
Southeast Alaska and British Columbia; some marked in British Columbia have been seen at Cape Saint 
Elias, Alaska; some marked in the eastern Aleutians have been seen in eastern Bristol Bay, Alaska; and 
some marked in Oregon have been seen in northern California, Washington, British Columbia, Southeast 
Alaska, and the northern Gulf of Alaska (Calkins and Pitcher 1982, Calkins 1986, Loughlin 1997). Raum-
Suryan et al. (2002) analyzed resightings of pups branded from 1975-1995 on rookeries in Alaska and 
reported that almost all resightings of young-of-the-year were within 500 km of the rookery where the 
pup was born. Subsequent observations documented pup movements with mothers of over 800 km. 
Juvenile animals were seen at much greater distances from their rookery of birth (up to 1,785 km). 
Sightings of adults were generally less than 500 kilometers (km) away from the natal rookery, although 
adult males have since been seen over 1000 km from the rookery where they held a territory.  
 
Steller sea lion pups tagged in the Kuril Islands commonly moved northward to the east and west coasts 
of Kamchatka (Burkanov et al. 1997) and have also been seen as far south as Yokahama, Japan (Baba et 
al. 2000, NMFS unpublished data). Pups tagged on the Commander Islands have moved to the east coast 
of Kamchatka (Burkanov et al. 1997). Juveniles marked in the central Aleutian Islands have been 
observed in the Commander Islands.  
 
3.1.1.2  Population Structure 
 
The Steller sea lion was originally listed as one population under the ESA but was reclassified into two 
distinct population segments (DPS) based on genetic studies and phylogeographical analyses which 
indicated genetic differentiation among the eastern and western portion of its range (62 FR 24345). For a 
population to be listed as a DPS under the ESA it must be genetically or politically4 discrete and 
significant in terms of maintaining continuity in a species range, or evolutionarily significant as evidenced 
by marked differences in behavior or biology (including genetics). The supporting information for 
evaluating Steller sea lion DPS designations included a review of genetics, distribution, population 
response, and phenotypic characteristics (Loughlin 1997).  
 
Genetic differentiation between Steller sea lions in the eastern and western DPSs was found primarily 
through studies using mitochondrial DNA (mtDNA) to evaluate patterns of genetic variability within and 
among Steller sea lions from various locations throughout their range. This type of genetic material 
exhibits maternal inheritance, meaning that offspring inherit their mother’s sequence (barring mutation). 
Several studies in the late 1990s analyzing mtDNA in Steller sea lions found a high level of genetic 
diversity with a large number of haplotypes occurring at a relatively low frequency (Bickham et al. 1996, 
1998a, and 1998b) from samples in the Commander Islands, Kuril Islands, Gulf of Alaska, British 
Columbia, Oregon, and California. A distinct break in the distribution of haplotypes was found between 
locations sampled in the western part of the range (Russia to the eastern Gulf of Alaska) and eastern 
locations (Southeast Alaska and Oregon), indicating restricted gene flow between two populations.  
 
The resulting regulatory division between DPSs occurs at Cape Suckling (144º W longitude) in the 
northeast Gulf of Alaska. The eastern DPS includes Steller sea lions born on rookeries from California 
north through Southeast Alaska. The western DPS includes those animals born on rookeries from Prince 
William Sound westward (Bickham et al. 1996, Loughlin 1997).  

                                                      
4 Under the ESA, a species may be considered a discrete population if its range crosses international boundaries 
which would preclude the authority of the ESA. 
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Since the early mtDNA studies, substantial additional genetic research has been conducted with larger 
sample sizes from throughout the Steller sea lion range, including most rookeries in Asia. The results of 
these studies generally confirm the strong eastern/western DPS delineation, but differ in their description 
of further structure within the western DPS (e.g., Trujillo et al. 2004, Baker et al. 2005, Harlin-Cognato et 
al. 2006, O’Corry-Crowe et al. 2006, Hoffman et al. 2006, 2009, NMFS unpublished data). Research 
conducted by O’Corry-Crowe et al. 2006 confirmed genetic differentiation between Steller sea lions in 
western versus southeastern Alaska (again supporting current DPS designations within Alaska). This study 
also found a clear separation in mtDNA between oceanic and shelf rookeries within the western DPS as well 
as significant differentiation among rookeries in the western DPS with a disjunction at Samalga Pass. This 
split coincides with differences in Steller sea lion population trends and foraging ecology, as well as 
oceanographic divergence between ocean basin and continental shelf waters.  
 
Further genetic studies have been conducted examining the possibility of a third population, termed the 
Asian population, just west of the Commander Islands in Russia (Baker et al. 2005, Hoffman et al. 2006). 
Using mtDNA analysis, Baker et al. (2005) recommended that the western DPS be partitioned west of the 
Commander Islands, yielding a western DPS that ranges from Prince William Sound west to the 
Commander Islands, and an Asian DPS that includes rookeries from the Kamchatka Peninsula, Kuril 
Islands, and Sea of Okhotsk. In another study, an examination of nuclear DNA found little evidence to 
support the separation of an Asian DPS due to potentially extensive male gene flow (Hoffman et al. 2006), 
but investigators did detect a clear phylogenetic break between animals in U.S. and Asian parts of the 
western DPS versus those in the eastern DPS, concluding that population structuring reflects a genuine 
discontinuity within the range. A morphometric study of Steller sea lion skulls by Phillips et al. (2009) 
indicated that two subspecies of Eumetopias jubatus be recognized based on observed morphological 
differences, one including the Asian and western DPSs, and the other the eastern DPS.  
 
3.1.1.3 Movement between Populations 
 
Steller sea lions may disperse from their rookeries of birth and breed at other rookeries within their parent 
populations. This breeding dispersal has the potential to affect local population dynamics and patterns of 
underlying genetic variation. Some authors (e.g, O’Corry-Crowe et al. 2006, Hoffmann et al. 2009) have 
concluded that the population structure within the western DPS is consistent with one or more 
metapopulations (sensu Hanski and Simberloff 1997). Occasional dispersal of animals from their natal 
rookeries may also have important consequences for expansion of the eastern population and possible 
recovery of the western DPS, as it provides a mechanism for occupying new territory or re-occupying 
areas that were once rookeries or haulouts but which are now vacant (Raum-Suryan et al. 2002). New 
rookeries were established in Southeast Alaska as population size increased. These rookeries have been 
colonized in part from dispersal from the large Forrester Island rookery (Calkins et al. 1999, Raum-
Suryan et al. 2002, Pitcher et al. 2007, ADF&G unpublished data) and in part by breeding females from 
the western DPS (NMFS unpublished, Pitcher et al. 2007).  
 
Recent studies have confirmed movement of animals across the eastern DPS/western DPS boundary 
(Raum-Suryan et al. 2002, Gelatt et al., 2006, Pitcher et al., 2007). Animals branded as pups in one DPS 
have occasionally been resighted at haulouts and rookeries within the other DPS. Recently observed 
movement of animals has also indicated that the geographic boundary between the western and eastern 
populations as it existed at the time of the listing of two DPSs may be changing or blurring at the edges 
(Gelatt et al. 2006, Pitcher et al. 2007, NMFS unpublished). Of the two most recently established 
rookeries in the eastern DPS, Graves Rock and White Sisters, about 70% and 45%, respectively, of the 
pups born in 2002 (a maximum of 159 pups total from both rookeries used in the analysis) had mtDNA 
haplotypes that had previously been found only in western DPS females (Gelatt et al. 2006). Movement 
inferred from the genetics data has been confirmed by the sighting of western branded females with pups 
at Graves Rock and White Sisters (NMFS unpublished). If dispersal from one DPS to another for 
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breeding and pupping became more common, the pattern of genetic variation throughout portions of the 
range, especially at the boundary between the two DPSs, would likely change over time.  
 
3.1.2 Listing Status 
 
In the 1950s, the worldwide abundance of Steller sea lions was estimated at 240,000 to 300,000 animals, 
with a range which stretched across the Pacific Rim from southern California, Canada, Alaska, and into 
Russia and northern Japan. In the 1980s, annual rates of decline in the range of what is now recognized as 
the western population were as high as 15% per year. By 1990, the U.S. portion of the population had 
declined by about 80%. Numbers on certain rookeries had declined by 63% since 1985 and by 82% since 
1960. On April 5, 1990, NMFS (55 FR 12645) issued an emergency interim rule to list the Steller sea lion 
as threatened and request public comment. On November 26, 1990, NMFS issued the final rule (55 FR 
49204) to list Steller sea lions as a threatened species under the ESA. After listing, the rate of decline 
decreased to about 5% per year.  
 
NMFS reclassified Steller sea lions as two distinct population segments under the ESA in 1997. At this 
time, the western DPS, extending from Japan around the Pacific Rim to Cape Suckling in Alaska 
(144°W), was up-listed to endangered status due to its continuous decline and lack of recovery (Figure 
3.1 depicts the 144°W boundary). This endangered status listing was supported by Population Viability 
Analysis (PVA) which indicated that a continued decline at the 1985-1994 rate would result in extinction 
of the western DPS in 100 years or a 65% chance of extinction if the 1989-1994 trend continued for 100 
years (62 FR 24354).  
 
The eastern DPS, extending from Cape Suckling east to British Columbia and south to California, 
remained on the list as threatened because of concern over western DPS animals ranging into the east, the 
larger decline overall in the U.S. population, human interactions, and the lack of recovery in California 
(62 FR 24354). However, at present, the eastern DPS appears to have met the recovery criteria laid out in 
the Final Revised Steller Sea Lion Recovery Plan (NMFS 2008). NMFS is currently evaluating the status 
of this stock for possible de-listing.  
 
Critical habitat for Steller sea lions was designated on August 27, 1993 (58 FR 45269) based on the 
location of terrestrial rookery and haulout sites, spatial extent of foraging trips, and availability of prey 
items (Figures 3.2 and 3.3).  
 
In the final rule, NMFS stated that essential habitat for Steller sea lions includes terrestrial, air, and 
aquatic areas, and that physical and biological features within this habitat that support reproduction, 
foraging, rest and refuge are essential to the conservation of the species. With respect to the terrestrial 
habitat, NMFS concluded that the suitability of a particular area for Steller sea lions is influenced by 
substrate, exposure to wind and waves, the extent and type of human activities and disturbance in the 
region, and proximity to prey. For the aquatic habitat areas, the essential at-sea activity is presumed to be 
feeding and access to adequate food resources. An in-depth description of critical habitat areas for Steller 
sea lions is provided in section 3.2. 
 
3.1.3 Population Status and Trends  
 
NMFS monitors the status of Steller sea lion populations by conducting counts of animals during the 
breeding season at a consistently surveyed set of terrestrial rookeries and haulouts called trend sites (since 
they are used to assess population trend; NMFS 2008a). Trend sites include the majority of animals 
observed in each survey, and consist of two groups: those consistently monitored since the mid 1970s 
(70s trend sites) and 1991 (90s trend sites). Count data used to estimate the trend of Steller sea lion 
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population abundance and pup production are of two types: counts of pups about 1 month of age on 
rookeries and counts of animals over 1 year of age (i.e., non-pups) on rookeries and haulouts.  
 
Until recently, pups were counted by observers on rookeries, herding the non-pups into the water, and 
walking through the rookery (Calkins and Pitcher 1982, Sease et al. 2001). Beginning in 2005, vertical 
film or digital photography has been used to count pups in the Alaska portion of the western stock 
(Westlake et al. 1997, Snyder et al. 2001, Fritz et al, 2008). There may be a higher chance of inclusion of 
dead pups in the counts based on aerial survey data than those from on-site counts. Kaplan et al. (2008) 
examined SSL pup mortality from birth to 3 weeks at a rookery near Forrester Island in the eastern DPS. 
Mean survival rate at multiple sites was 0.68, with highest mortality in day 1. They reported large 
numbers of dead pups unseen by standard observation techniques, including pups wedged between rocks, 
or pups swept to sea and lying dead on the nearshore seafloor.  
 
Prior to 2004, non-pups in Alaska were counted from 35 millimeter (mm) color slides taken from the side 
windows of aircraft during the breeding season (Calkins and Pitcher 1982, Merrick et al. 1987, Sease et 
al. 2001). Since 2004, vertical high resolution photography has been used. Counts from oblique 35 mm 
and vertical photographs were highly correlated but, on average, were 3.6% higher from vertical high 
resolution photographs, requiring an adjustment when counts from both methods are used in the same 
analysis (Fritz and Stinchcomb 2005). 
 
Counts of pups on rookeries are conducted near the end of the birthing season in late June through mid-
July. Based on an estimated ratio of pups to non-pups in the population, these counts can be utilized to 
estimate approximate total population size (Calkins and Pitcher 1982, Trites and Larkin 1996). Using 
estimates of birth rate and sex and age structure of a stable Steller sea lion population from the Gulf of 
Alaska, Calkins and Pitcher (1982) estimated total population size was 4.5 times the number of pups born. 
Estimates of total population size obtained using this methodology are highly uncertain since the accuracy 
of the pup count multiplier is affected by temporal and spatial variation in natality and survival rates, sex 
ratios, and age structure.  
 
Non-pup numbers used for population trend assessment are sums of counts at sites within sub-areas or 
across the range of the western stock in Alaska (NMFS 2008). Replicate surveys conducted in 1992 and 
1994 confirmed NMFS understanding of Steller sea lion haul-out behavior patterns. The number of 
Steller sea lions on individual haul-outs can vary considerably from day to day, while numbers on 
rookeries tend to be more stable. However, if surveys are conducted in mid-June during the height of the 
breeding season, the sum of counts at all consistently surveyed sites within a sub-area has a much lower 
variance than the counts at any individual site. This is due to the small scale movement between sites 
within the same sub-area. Therefore, NMFS has reported the non-pup survey data as pooled counts of 
consistently surveyed sites within sub-areas to better reflect trend within the subarea. Estimating trend by 
analysis of individual haulouts ignores this movement and focuses attention on a single haulout which is 
known to be highly variable (much more so than a rookery) rather than the region in question. 
Coefficients of variation associated with sub-area non-pup totals range between 5-15% (NMFS, 
unpublished data). NMFS designed a monitoring plan using the established survey techniques to estimate 
the impact of the fishery management measures contained in the RPA from the 2000 Biological Opinion, 
and determined that there was a greater than 90% chance of detecting a 1% per year change in population 
size over 8 years (4 surveys) (NMFS 2000). 
 
3.1.3.1 Worldwide Population Trends 
 
Loughlin et al. (1984) estimated the worldwide population of Steller sea lions was between 245,000 and 
290,000 animals (including pups) in the late 1970s (1974-80). Though the genetic differences between the 
eastern and western DPSs were not known at the time, Loughlin et al. (1984) noted that 90% of the 
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worldwide population of Steller sea lions was within the range of what is now recognized as the western 
DPS in the early 1980s (75% in the U.S. and 15% in Russia) and 10% in the eastern DPS. Loughlin et al. 
(1984) concluded that the total worldwide population size (both DPSs) was not significantly different from 
that estimated by Kenyon and Rice (1961) for the years 1959 and 1960 because the population in what is 
now known as the western DPS had declined while the population in what is now called the eastern DPS 
had increased. Loughlin et al (1984) were not arguing that animals had moved but rather than there had been 
concurrent diverging population trends. After conducting a range-wide survey in 1989, Loughlin et al. 
(1992) noted that the worldwide Steller sea lion population had declined by over 50% in the 1980s, to 
approximately 116,000 animals, with the entire decline occurring in the range of the western DPS. Through 
the 1990s, the eastern DPS increased at approximately 3% per year (Pitcher et al. 2007), while western DPS 
continued to decline at approximately 5% per year throughout its range (Burkanov and Loughlin 2005; 
NMFS 2008). The worldwide population of Steller sea lions likely reached its smallest size (~105,000; 
NMFS unpublished) in 2000 when the overall decline of the western DPS stopped. In 2008, the worldwide 
population of Steller sea lion was estimated to total about 133,000 animals, with approximately 70,000 in 
the western DPS and 63,000 in the eastern DPS (V. Burkanov, personal communication for the western DPS 
in Russia; 1.4% per year increase [not significantly different than zero; P > 0.1] between 2000 and 2008 for 
the western DPS in Alaska; continued 3.1% per year increase [significantly different than zero] in the 
eastern DPS).  
 
3.1.3.2 Western DPS Status and Trends 
 
The western DPS of Steller sea lion breeds on rookeries in Alaska (the U.S. portion of the western DPS) 
from Prince William Sound (144°W) west through the Aleutian Islands and in Russia on the Kamchatka 
Peninsula, Kuril Islands and the Sea of Okhotsk (Bickham et al. 1996, Loughlin 1997).  
 
Alaska (U.S. portion of the range) 

 
Trends in Adult and Juvenile (non-pup) Counts 
Steller sea lions use 38 rookeries and hundreds of haul-out sites within the range of the western DPS in 
Alaska (Figures 3.4-3.6). The first reported counts of Steller sea lions in Alaska were made in 1956-1960 
(Kenyon and Rice 1961, Mathisen and Lopp 1963), and these totaled approximately 140,000 for the Gulf of 
Alaska (GOA) and Aleutian Islands (AI) regions (Merrick et al. 1987)5 6.  
 
Steller sea lion populations in parts of the Alaskan range of the western DPS may have begun to drop 
between the late 1950s and the mid 1970s (Table 3.1a7). Surveys showed a major decline in numbers first 
detected in the eastern AI in the mid-1970s (Braham et al. 1980). The decline spread eastward to the central 
GOA during the late 1970s and early 1980s and westward to the central and western AI during the early and 
mid 1980s (Merrick et al. 1987, Byrd 1989). From the mid-1970s to 1990 the overall western DPS in 

                                                      
5 For the western DPS of Steller sea lion in Alaska, count data have generally been combined and analyzed in six 
subareas (Figure 3.4), which are geographically convenient but do not necessarily reflect biologically important units. 
Because earlier efforts to count sea lions were concentrated in the center of their Alaskan range, evaluations of long-
term trends have often been calculated for the "Kenai to Kiska" index area, which includes the central and western Gulf 
of Alaska and the eastern and central Aleutian Islands. 
6 Nelson (1887) reported on natural history collections taken in Alaska from 1877-1881. They estimated large 
numbers of Steller sea lions in the Pribilof Islands (over 25,000) and relatively low numbers throughout the Aleutian 
Island chain. This information seems to be based on conversations with Aleuts and their hunting experience as well 
as with westerners on the Pribilof Islands. Their methods are unclear and impossible to evaluate. In general, they 
indicate that there may have been some dense aggregations of sea lions but otherwise somewhat scarce (relative to 
the Pribilofs) throughout the Aleutians.  
7 In some cases the counts shown in this table are lower than total survey counts given above (and used in some 
other reports) because not all sites counted in a survey are trend sites. 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

3 Status of Species and Critical Habitat Page 80 

Alaska declined by over 70%, with the largest declines in the AI (76% to 84%) and smaller declines in the 
GOA (23% to 71%; Table 3.1a). Approximately 110,000 adult and juvenile Steller sea lions were counted in 
the Kenai-Kiska region in 1976-1979, and by 1985 and 1989, counts had dropped to about 68,000 (Merrick 
et al. 1987) and 25,000 (Loughlin et al. 1990), respectively.  

 
Between 1990 and 2000, trend site counts continued to decline, though more slowly than in the 1980s, 
resulting in a total reduction of almost 90% since the 1950s and 83% since the 1970s (Figure 3.7). Sub-area 
declines from 1990 to 2000 had a different pattern than in the 1970s-1990 period, with smaller changes in 
the center of the Alaskan range (western GOA and eastern and central Aleutians: -32% to +1%) and larger 
declines at the edges (eastern and central GOA and western Aleutians: -54% to –64%). The average rate of 
decline between 1990 and 2000 for all trend sites in the western DPS was 5.1% per year (Sease et al. 2001).  
 
Counts of adult and juvenile Steller sea lions at all trend sites within the range of the western DPS in 
Alaska increased 12% between 2000 and 2008, and most of this increase occurred in the first four years 
(11% increase between 2000 and 2004; Table 3.1b). Non-pup surveys conducted in 2006 and 2007 (Fritz 
et al. 2008, DeMaster 2009) did not result in complete assessments of the population (Fritz et al. 2008, 
2009). In the core of the western DPS range in Alaska (Kenai-Kiska), all of the 2000-2008 increase of 
10% occurred between 2000 and 2004. In the larger Kenai-Attu region, counts increased 7% in the first 
four years, but then dropped slightly between 2004 and 2008. Consequently, the overall increase of 3% 
observed between 2004 and 2008 in the western DPS in Alaska was due entirely to a 35% higher count in 
the eastern Gulf of Alaska (E GULF; Table 3.1b).  
 

 Non-pup counts in the following regions increased between 2000 and 2008: eastern AI, 
western GOA, and eastern GOA (Table 3.1b, Table 3.1c). 
 

 Non-pup counts in the following regions decreased between 2000 and 2008: western AI, 
central AI, and the central GOA (Table 3.1b, Table 3.1c). 

 
During the 2008 survey, NMFS counted greater numbers in the eastern GOA (western DPS) and fewer in 
southeast Alaska (eastern DPS) than expected based on the recent trends in both areas. Because the 2008 
survey was conducted early in the breeding season (early June), NMFS hypothesized that the unexpected 
results in the eastern Gulf of Alaska and southeast Alaska were due to animals from southeast Alaska 
foraging in the Prince William Sound area in late spring prior to returning to their southeast Alaska 
rookeries for breeding. This hypothesis was supported by data collected during the 2009 survey, which 
was conducted later in the breeding season in these areas. NMFS estimated that approximately 570 
animals from southeast Alaska were counted on trend sites in the eastern Gulf of Alaska during the 2008 
survey. Subtracting these from the 2008 western DPS non-pup trend site total reduced the percent 
differences between 2000 and 2008 from 14% to 12%.  
 
Alternative Analysis of Regional Trends in Non-Pup Counts within the Alaskan Western DPS 1991-2008 
NMFS (2008) uses six regions within the western DPS in Alaska for trend and status monitoring, three 
(eastern, central and western) within both the Aleutian Islands and Gulf of Alaska. Fritz et al. (2008) noted 
that groups of rookeries and haulouts within the central Aleutian Islands region, the largest of the six, had 
different trends, and that this spatial pattern was lost when counts were aggregated to the entire region. 
Furthermore, this suggested that sea lion populations were responding similarly within portions of the range 
and at finer scales than previously considered. Thus, AFSC (2010a) divided the Alaskan western DPS into 
11 Rookery Cluster Areas (RCAs), (1-10 from west to east) and also utilized data from southeast Alaska 
(RCA 11). RCA boundaries as they relate to Steller sea lion Recovery Plan areas and fishery management 
areas are depicted in Figure 3.8. 
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 RCA 1 is the same as the western Aleutian Islands survey sub-region; non-pup counts declined at 
~10% per year between 1991 and 2008 

 RCA 2 is the western portion of the central Aleutian Islands survey subarea from Kiska Island to 
Amchitka Pass; non-pup counts declined at ~6% per year between 1991 and 2008 

 RCA 3 encompasses the Delarof Island group, and Kanaga and Tanaga Islands in the central 
Aleutian Islands from Amchitka Pass to 177° W; non-pup counts declined at ~2% per year between 
1991 and 2008 

 RCA 4 is from Adak through Atka Islands in the central Aleutian Islands; non-pup counts declined 
between 1991 and 1994, increased from 1994 through 2004, and then declined through 2008 

 RCA 5 is the eastern portion of the central Aleutian Islands from Amlia Island through the Islands 
of Four Mountains; non-pup counts declined between 1991 and 1996, then increased slowly 
through 2008 

 RCA 6 is the same as the eastern Aleutian Islands survey subarea; non-pup counts were stable 
through the 1990s, but increased at ~4% per year from 2000 through 2008 

 RCA 7 is essentially the western Gulf of Alaska survey subarea but without Lighthouse Rocks; non-
pup counts were stable through the 1990s, but increased at ~5% per year from 2000 through 2008 

 RCA 8 is essentially the western portion of the central Gulf of Alaska survey subarea with the 
addition of Lighthouse Rocks; non-pup counts declined at ~6% per year through the 1990s and 
were stable from 2000 through 2008 

 RCA 9 is essentially the eastern portion of the central Gulf of Alaska, but without the southwestern 
portion of the Kenai Peninsula; non-pup counts declined at ~6% per year through the 1990s and 
were stable from 2000 through 2008 

 RCA 10 is essentially the eastern Gulf of Alaska survey subarea with the addition of the 
southwestern portion of the Kenai Peninsula; non-pup counts declined at ~9% per year through the 
1990s and increased in the 2000s, but the 2008 data utilized in NMFS-AFSC (2009) were 
compromised due to the early June survey date 

 RCA 11 is the same as SE Alaska (the eDPS in Alaska); non-pup counts were stable between 1991 
and 1996, and increased through 2002; the 2008 data utilized in NMFS-AFSC (2009) were 
compromised due to the early June survey date. 

 
Trends in Pup Production 
Pups have been counted less frequently than non-pups, but the overall trends since the late 1970s have been 
similar to counts of non-pups (Table 3.2, Figure 3.9). In both 2005 and 2009, all rookeries and major 
haulouts in Alaska were surveyed using high resolution vertical photography, permitting estimation of 
annual pup production within the state. In previous years, groups of rookeries were surveyed such that many 
years were required before a statewide estimate could be determined.  
 
Between 2001/02 and 2009, rookery pup production declined 43% in the western and 7% in the central 
Aleutian Islands, but increased 47% in the eastern Aleutian Islands, and 23%, 6%, and 57% in the 
western, central, and eastern Gulf of Alaska, respectively, for an overall western DPS change of +14% 
(Table 3.2; Figure 3.9). This is equivalent to an increase of approximately 5 pups per rookery per year 
during the period 2001/02 through 2009. Analysis of recent regional and overall trends (Table 3.2; Figure 
3.9) within the western DPS in Alaska indicates that: 
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 Pup production in the eastern Gulf of Alaska, eastern Aleutian Islands, western Gulf of Alaska 
and central Gulf of Alaska (listed in order of rates of increase from high to low) increased at rates 
of +5.8% (P=0.025), +5.3% (P=0.003), +3.3% (P=0.122), and +1.04 (P=0.390) per year from 
2000 through 2009, respectively; 

 Pup production in the western Aleutian Islands decreased at a rate of -7.13% (P=0.120) per year 
from 2000 through 2009; this includes the 2005 count from Attu/Cape Wrangell; in the central 
Aleutian Islands it decreased at a rate of -0.9% (P=0.093) per year from 2000 through 2009; and  

 In the western DPS in AK overall increased at a non-significant rate of 1.74% per year (P=0.173) 
from 2000 to 2009.  

 
The western DPS continues to show significant improvement in pup production in the core of its former 
range, the eastern Aleutian Islands and western Gulf of Alaska. For instance, at both Clubbing Rocks and 
Ugamak Island, pup counts in 2009 were the greatest in over 20 years. In addition, South Rocks produced 
60 pups in 2009, for the first time surpassing the 50 pup threshold traditionally used for rookery 
designation. There were increases in pup production between 2005 and 2009 at all rookeries in the central 
Gulf of Alaska except Chowiet Island, but since 2001/02, the number of pups has increased 6% in this 
area (Table 3.2). Pup counts in the eastern Gulf of Alaska between 2005 and 2009 increased by over 200 
(+28%; Table 3.2). This increase occurred almost entirely at one rookery, Seal Rocks, which is the 
easternmost rookery in the range of the western DPS. NMML and ADF&G have proposed to obtain 
genetic samples from pups born on Seal Rocks and other rookeries at the eastern edge of the western DPS 
(as well as samples from pups born at northern rookeries in southeast Alaska) to investigate potential 
recent developments in population structure.  
 
Pup production continues to decline in the western and central Aleutian Islands. Pup counts at four 
rookeries in these two sub-areas (Attu/Cape Wrangell and Buldir in the western, and Ayugadak and 
Amchitka/Column Rocks in the central) in 2005-2009 declined to less than 50. Buldir, with only 7 pups 
produced in 2008, may have ceased to function as a rookery. There is a boundary within the central 
Aleutian Islands at approximately 178°W (Tanaga Island) that separates declining rookeries to the west in 
the Near, Delarof and Rat Islands from stable or slightly increasing rookeries to the east in the Andreanof 
and Fox Islands (Figure 3.10). The 11 rookeries west of 178°W produced 268 fewer pups in 2009 than in 
2005 (-17%) and now account for only 13% of rookery pup production within the Alaska western DPS, 
half the percentage that this region contributed in 1998. 
 
Because NMFS was unable to survey any sites in the western Aleutian or Pribilof Islands in 2009, the 
best available information on pup production in these areas was collected in 2005 and 2008 (Fritz et al. 
2008a;b). Consequently, the total pup production of 11,120 (DeMaster 2009) reported for 2009 includes 
counts from 2005 at Attu/Cape Wrangell in the western Aleutian Islands and at Walrus Island in the 
Pribilof Islands, and counts from 2008 at three other rookeries (Agattu/Cape Sabak, Agattu/Gillon Point, 
and Buldir) and one major haulout (Alaid) in the western Aleutian Islands. Pup production in the western 
Aleutians has declined steadily since the late 1990s. Consequently, pup production in 2009 is likely over-
estimated based on data collected in this area from 2005 and 2008.   
 
Ratios of Pups to Non-Pups on Rookeries in 2009 
The ratio of pups to non-pups provides a proxy for natality. Holmes et al. (2007) estimated that Steller sea 
lion natality rates in the central Gulf of Alaska declined 36% between the late 1970s and 2004 based on 
demographic modeling. They also showed that pup to non-pup ratios declined in the western Gulf of 
Alaska and the eastern Aleutian Islands during this same period as evidence to suggest that declines in 
natality rates may not be limited solely to the central Gulf sea lion population. Pup to non-pup ratios 
based on data collected in 2009 suggest that natality rates of western DPS Steller sea lions are lower than 
those in southeast Alaska (DeMaster et al. 2009). At the two largest and oldest rookeries in southeast 
Alaska (Forrester Complex and Hazy Island), the pup:non-pup ratio was 0.85 in 2009. Pitcher et al. 
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(2007) reported a ratio of 0.75 in 2002. Rookery pup:non-pup ratios within the western DPS in AK 
ranged from 0.44 to 0.63 by sub-area in 2009, and averaged 0.57, or 33% lower than in southeast Alaska. 
While rookery pup:non-pup ratios are not estimates of actual female natality  (since they include juveniles 
and males in the denominator), they provide insight into the relative birth rates of females within each 
region since females dominate rookery populations. For example, pup:non-pup ratios can be reduced 
because there are few pups per female, and because dependent juveniles from births in previous years are 
present with their mothers on the rookery. Both of these factors, however, would suggest reduced birth 
rates compared with rookeries with higher ratios.  
 
The extent to which sub-adult males and other weaned juveniles haul out on rookeries will also affect 
pup:non-pup ratios and can vary between rookeries independent of differences in natality. The two 
southeast Alaska rookeries are likely near historical highs in pup production and density of animals on 
shore, which may inhibit juveniles and sub-adult males from hauling out on these rookeries compared to 
the smaller, less dense rookeries within the western DPS. Thus, lower pup: non-pup ratios documented 
for the western DPS may result from a larger fraction of juveniles and sub-adult males observed at 
rookeries in the western DPS than in southeast Alaska which could reduce pup:non-pup ratios 
independent of changes in female natality rates. 
 
 
Pribilof Islands 
The breeding population of Steller sea lions on the Pribilof Islands has largely disappeared and is not 
currently considered in the trend analyses for the western DPS. Elliott (1880) reported that approximately 
10,000 to 12,000 animals were distributed at rookeries on both St. Paul and St. George Islands in the 1870s. 
Osgood et al. (1916) described the importance of Steller sea lions to the local community for both food and 
material for clothing and boats. The pups especially were favored for their meat. Between 1870 and 1890, at 
least 4,000 Steller sea lions were killed on St. Paul Island and by the early 1900s the local agent noted that 
the hunt should cease due to a reduced population (Osgood et al. 1916). In 1940, Scheffer counted 800-900 
adults and 300-400 pups on St. Paul. He noted that the population was growing and that the Steller sea lions 
interfered with the management of the fur seal herd by competing for both food and space and “creating a 
nuisance to the men who drive and kill the seals” (Scheffer 1946). This competition initiated a request to 
cull part of the population. The recommendation was to kill 50 pups a month during June, July, and August 
to assess the seasonal quality of the pelts. 
 
The combination of hunting and culling in the late 1800s and early 1900s appears to have greatly reduced 
the size of the Pribilof Steller sea lion population. Loughlin et al. (1984) reported that the breeding rookeries 
on St. George Island were extirpated by 1916. No pups have been reported on St. George since that time. In 
the summer of 1960, 4,000 to 5,000 non-pups and 2,866 pups were counted on Walrus Island, just offshore 
of St. Paul (Kenyon 1962). However, between the 1960s and 2005 numbers on Walrus Island declined over 
90%, to only 322 non-pups in 2001 and 29 pups in 2005 (Figure 3.6; NMFS 2008). 
 
Russia and Asia 
 
Steller sea lions use 10 rookeries and approximately 77 haul-out sites within the range of the western DPS in 
Russia (Figure 3.11). Of these 77 haul-outs, three had been rookeries, but presently no breeding occurs 
there, 49 are active haul-out sites, 20 have been abandoned (no Steller sea lions seen there for the past 5-10 
years), and five have inadequate information to assess their status. Analysis of available data collected in the 
former Soviet Union indicates that in the 1960s, the Steller sea lion population totaled about 27,000 
(including pups), most of which were in the Kuril Islands. Between 1969 and 1989, numbers of adult and 
juvenile Steller sea lions at major rookeries and haul-outs in the Kuril Islands alone declined 74% (Merrick 
et al. 1990). By 1990, the total Russian population had declined by approximately 50% to about 13,000 
(including pups) (Burkanov and Loughlin 2005). Between the early 1990s and 2004, the Russia and Asian 
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population (including pups) increased slowly to ~ 16,000 overall (Burkanov and Loughlin 2005), and since 
then (through 2008), is thought to have increased to ~25,000 (V. Burkanov, personal communication).  

 
Trends in counts of non-pup and pup Steller sea lions on selected rookeries and haulout sites have varied by 
subarea within Russian waters (Tables 3.3 and 3.4, Figure 3.12). Steller sea lion abundance in the sub-areas 
that are most similar to the Alaskan western DPS - Commander Islands, eastern Kamchatka and the western 
Bering Sea (Baker et al. 2005) - increased in the 1970s and 1980s, but declined significantly in the 1990s 
and have remained at low levels through 2008 (Burkanov and Loughlin 2005, V. Burkanov, personal 
communication). In the western Bering Sea, there are no rookeries; numbers of non-pups have plunged over 
98% since 1982 and now total only about 100 individuals (Table 3.3). By contrast, Steller sea lion numbers 
in the ‘Asian’ stock as defined by Baker et al. (2005) – Sea of Okhotsk, Kuril Islands and Sakhalin Island - 
increased considerably between 1990 and 2008, particularly on Tuleny Island. The overall increase in 
Steller sea lion numbers in the Russian western DPS between 1990 and 2008 is due entirely to increases in 
the “Asian” portion as defined by Baker et al. (2005). The rate of increase for this sub-region is +4.3% per 
year and significantly different from zero (Devin Johnson, 2010, pers. Comm., Alaska Fisheries Science 
Center, Seattle, WA).  
 
The Steller sea lion is listed as an endangered species under Russian legislation. While the Russian 
government currently has no organized program of monitoring and research, both NMFS and the Alaska 
SeaLife Center have programs to monitor population trends (non-pup and pup counts), estimate vital rates 
(branding and re-sighting), collect food habits data, and conduct other research on Steller sea lions in 
Russia. It is anticipated that research on Russian-Asian Steller sea lions will continue to be supported by 
both institutions in the near future. 
 
3.1.3.3 Eastern DPS Status and Trends  
 
Within the eastern DPS, 13 rookeries and about 85 major haulout sites currently exist from Cape Fairweather, 
Alaska, to Año Nuevo Island, California. Populations associated with 12 of these rookeries have either 
increased or stabilized at relatively high levels in recent years. Conditions for Steller sea lions in the eastern 
DPS appear to be most favorable in the northern portion of their range. Southeast Alaska and British 
Columbia together account for nearly 82% of total pup production (Figure 3.13). All four rookeries founded 
in the past 25 years are located in northern Southeast Alaska at the northern extent of the population range. 
The southernmost portion of the range has contracted and the southernmost active rookery at Año Nuevo 
Island appears to have stabilized at a low population size (Figure 3.14).  
 
Historical data for this region are scant, yet numbers of Steller sea lions were likely relatively low during the 
early 1900s when there may not have been any rookeries in Southeast Alaska (Rowley 1929, Imler and 
Sarber 1947). Numbers have progressively increased since that time (Calkins et al. 1999) and are now 
believed to be at a historical high.  
 
In 1979, Forrester Island rookery complex was the only rookery in Southeast Alaska. During the early 1980s, 
a rookery developed at Hazy Islands, and in the early 1990s at White Sisters. Recently, two additional sites, 
Graves Rock and Biali Rocks, appear to have developed into rookeries. Since 1990, nearly all the increase in 
pup numbers has been at the newer rookeries, as pup numbers at the Forrester Island rookery were stable. In 
addition to the five rookeries, Steller sea lions used 30 major haulouts, plus several other sites for brief 
periods each year, probably in conjunction with seasonal prey concentrations. 
 
In 2009, Steller sea lion pup production in Southeast Alaska totaled 7,462 pups, with 7,443 counted at the 
five major rookeries where 5,510 were counted in 2005. The increase of 1,933 in rookery pup production 
since 2005 equates to approximately 97 more pups per year at each of the southeast Alaska rookeries. Pup 
production in this region increased at the rates of +5.0% per year since 1996 and +3.6% per year since the late 
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1970s; between 2001/02 and 2009, rookery pup production increased 50% in southeast Alaska, equivalent to 
an increase of approximately 62 pups per rookery per year.  
 
Overall, the eastern DPS increased at over 3% per year between 1982 and 2009, more than doubling in 
Southeast Alaska, British Columbia, and Oregon (Table 3.5 and Figure 3.15; Pitcher et al. 2007). The 
robustness of the observed positive trend for the eastern DPS over the past 25-30 years was confirmed by 
Bayesian trend analyses conducted by Goodman (see Appendix 3 in NMFS 2008). Surveys of pups and non-
pups conducted in British Columbia in 2006 by Canada’s Department of Fisheries and Oceans (Olesiuk et al 
2008), and in southeast Alaska, California and Oregon in 2009 by NMFS, indicate that the overall eastern 
DPS trend described by Pitcher et al. (2007) continued through 2009. As indicated above, this trend is 
particularly strong in the northern portion of the eastern DPS in southeast Alaska and British Columbia. More 
detail regarding status and trends of Steller sea lion populations within the eastern DPS is available in NMFS 
(2008), Olesiuk et al. (2008), Fritz et al. (2008), and DeMaster (2009). 
 
3.1.4 Vital Rates 
 
Changes in the size of a population are ultimately due to changes in one or more of its vital demographic 
rates. Inputs to the population are provided by reproduction of adults (e.g., birth rates, natality, fecundity; 
probability that a female of a given age will give birth to a pup each year) and immigration. Outputs from the 
population include those that leave the population through emigration or death, which can also be inversely 
described by rates of adult and juvenile survivorship. Estimates of vital rates are best determined in 
longitudinal studies of marked animals, but can also be estimated through population models fit to time series 
of counts of sea lions at different ages or stages (e.g., pups, non-pups).  
 
3.1.4.1 Survival  
 
Causes of pup mortality include drowning, starvation caused by separation from the mother, disease, 
parasitism, predation, crushing by larger animals, biting by other Steller sea lions, and complications during 
parturition (Orr and Poulter 1967, Edie 1977, Maniscalco et al. 2002, 2006, ADF&G and NMFS unpublished 
data). Older animals may die from starvation, injuries, disease, predation, subsistence harvests, intentional 
shooting by humans, entanglement in marine debris, and fishery interactions (Merrick et al. 1987).  
 
Calkins and Pitcher (1982) estimated mortality rates using life tables constructed from samples collected in 
the Gulf of Alaska in 1975-1978. The estimated overall mortality from birth to age 3 was 0.53 for females 
and 0.74 for males; i.e., 47% of females and 26% of males survived the first 3 years of life. Annual mortality 
rate decreased from 0.132 for females 3-4 years of age, to 0.121 for females 4-5 years old, to 0.112 for 
females 5-6 years old, and to 0.11 by the seventh year; it remained at about that level in older age classes. 
Male mortality rates decreased from 0.14 in the third year to 0.12 in the fifth year. Females may live to 30 
years and males to about 20 (Calkins and Pitcher 1982). 
 
York (1994) produced a revised life table for female Steller sea lions in the central GOA using the same data 
as Calkins and Pitcher (1982) but a different model. The estimated annual mortality from York's life table 
was 0.22 for ages 0-2, dropping to 0.07 at age 3, then increasing gradually to 0.15 by age 10 and 0.20 by age 
20. Population modeling suggested that decreased juvenile survival likely played a major role in the decline 
of Steller sea lions in the central Gulf of Alaska during 1975-1985 (Pascual and Adkison 1994, York 1994, 
Holmes and York 2003). This is supported by field observations on two major rookeries in the western DPS. 
The proportion of juvenile Steller sea lions counted at Ugamak Island was much lower in 1985 and 1986 than 
during the 1970s, suggesting that the mortality of pups/juveniles increased between the two periods (Merrick 
et al. 1988). A decline in the proportion of juvenile animals also occurred at Marmot Island during the period 
1979-1994. A very low resighting rate for pups marked at Marmot Island in 1987 and 1988 suggested that the 
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change in proportions of age classes was due to a high rate of juvenile mortality (Chumbley et al. 1997; 
Pendleton et al. 2006).  
 
Holmes and York (2003) and Holmes et al. (2007) modeled changes in Steller sea lion vital rates that were 
consistent with observed trends in pup and non-pup counts, and in the juvenile fraction of the population in 
the central GOA. They concluded that juvenile survivorship declined sharply between the late 1970s and late 
1980s. Pendleton et al. (2006) came to a similar conclusion from their analysis of observations of animals 
branded as pups on Marmot Island in 1987-88, data which are completely different from those analyzed by 
Holmes et al (2007). Juvenile survival increased through the 1990s such that by 1998-2004, it was almost 
back to late 1970s levels (Holmes et al. 2007; Figure 3.16), a conclusion that is also consistent with 
preliminary analyses from the current (since 2000) western DPS pup branding program (Figure 3.16 NMFS-
AFSC unpublished data). Current (in the 2000s) survival rates of juveniles within the range of the western 
DPS as determined by brand-resight analyses or from modeling are similar to those estimated for pups 
branded on Forrester Island (eastern DPS) in the mid-1990s (Pendleton et al. 2006), when the population in 
southeast Alaska was increasing at approximately 3% per year.  
 
Adult survival may be greater now (in the 2000s) than it was in the mid-1970s (Holmes et al. 2007). 
Pendleton et al. (2006) also found that adult survival of pups branded at Marmot in 1987-88 (or during the 
1990s and early 2000s) was greater than in the 1970s (York 1994) as evidenced by the differences in slopes 
of the cumulative survival curves in Figure 3.16. Fay and Punt (2006) also concluded that adult and juvenile 
survival increased through the 1990s and 2000s, but that reproductive rates had likely declined. 
 
To date, all specific information about changes in survival of adult and juvenile Steller sea lions in Alaska 
applies only to the populations breeding from southeast Alaska (eastern DPS) through the eastern Aleutian 
Islands (170°W) in the western DPS. There is no information specific to the declining Steller sea lion 
populations breeding in the central and western Aleutians regarding temporal changes in survival.  
 
3.1.4.2 Reproduction and Growth 
 
For the purposes of this Biological Opinion, an understanding of the reproductive cycle of Steller sea lions is 
essential to an analysis of various sources of impacts on the population, particularly given indications of 
reduced natality in portions of the species’ range. For mature females, the reproductive cycle includes mating, 
gestation, parturition, and nursing or post-natal care. The reproductive success of an adult female is 
determined by a number of factors within a cycle and over time through multiple cycles. The ability for an 
adult female to successfully complete this cycle is dependent on multiple physiological and environmental 
factors.  
 
Steller sea lions are polygynous; a single male may mate with multiple females. Males establish territories in 
May in anticipation of female arrival (Pitcher and Calkins 1981). Mating occurs on land (or in the surf or 
intertidal zones), thus males are able to defend territories and thereby exert at least partial control over access 
to adult females and mating privileges. Thorsteinson and Lensink (1962) found that 90% of males holding 
territories on rookeries in the western Gulf of Alaska were between 9 and 13 years of age, while Raum-
Suryan et al. (2002) found that males marked on Marmot Island as pups first became territorial at 10 and 11 
years of age.  
 
The pupping and mating season is relatively short and synchronous, probably due to the strong seasonality of 
the environment and the need to balance aggregation for reproductive purposes with dispersion to take 
advantage of distant food resources (Bartholomew 1970). In late May and early June, adult females arrive at 
the rookeries, where pregnant females give birth to a single pup (twinning is rare). Viable births begin in late 
May and continue through early July. The sex ratio of pups at birth is approximately 1:1, though biased 
toward slightly greater production of males (e.g., Pike and Maxwell 1958, Lowry et al. 1982, NMFS 1992b).  
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Pupping occurs throughout the Steller sea lion range between the Aleutian Islands and California, with a 
median pupping date of 12-13 June (Bigg 1985, Merrick 1987). Pupping tends to be synchronous within 
individual rookeries with 90% of pups born within a 25-day period (Pitcher et al. 2001). Pitcher et al. (2001) 
found the earliest mean pupping dates at Forrester Island (southeast Alaska) and the latest mean pupping 
dates at Ano Nuevo Island (California). Mean date of birth became progressively later both north and south 
of Forrester Island. They hypothesized that timing of births at rookeries is determined through selection of 
periods when weather conditions are generally favorable for pup survival and when adequate prey are 
predictably available near rookeries for lactating females. The most likely explanation for temporal variability 
at individual rookeries is variable nutritional status of reproductive females (Pitcher et al. 2001). 
 
Detailed information on Steller sea lion reproduction has historically been obtained from examinations of 
reproductive tracts of dead animals. These studies have shown that female Steller sea lions reach sexual 
maturity at 3-6 years of age and may produce young into their early 20s (Mathisen et al. 1962, Pitcher and 
Calkins 1981). The average age of reproducing females (i.e., generation time) is about 10 years based on the 
life tables from Calkins and Pitcher (1982) and York (1994). Adult females normally ovulate once each year, 
and most breed annually (Pitcher and Calkins 1981) although because of a high rate of reproductive failures, 
estimated birth rates have ranged from 55% to 63% (Calkins and Goodwin 1988, Pitcher and Calkins 1981, 
Pitcher et al. 1998). Females typically breed about 11 days after giving birth, undergoing delayed 
implantation wherein the blastocyst implants after about 3.5 months. Due to this delay, the metabolic 
demands of a developing fetus are not imposed on the female until well into fall and winter (Winship and 
Trites 2003). 
 
In samples collected in the Gulf of Alaska in the mid-1980s, Calkins and Goodwin (1988) found that 97% of 
females aged 6 years and older had ovulated. Ninety-two percent of females 7-20 years old were pregnant 
when they were collected in October during early implantation. The pregnancy rate of sexually mature 
females collected during April-May (late gestation) was only 60%, indicating that a considerable amount of 
intrauterine mortality and/or premature births occurred after implantation. Estimates of near-term pregnancy 
rates of all adult females were 67% from a collection of females taken from 1975-1978 and 55% from a 
similar collection during the mid-1980s (Pitcher et al. 1998), the difference was not statistically significant 
between periods (P = 0.34), yet the statistical power to detect the difference was less than 0.50. However, the 
difference in pregnancy rates of the lactating females between the 1970s (63%) and 1980s (30%) was 
significant (P = 0.059).  
 
Age-structured models fit to observed time series of pup and non-pup counts suggest that declines in 
reproductive performance of females in the western DPS continued into the 1990s in some or major parts of 
the Alaskan range (Holmes and York 2003, Fay 2004, Fay and Punt 2006; Holmes et al. 2007), but may have 
increased in the late 1990s and 2000s in some areas (Winship and Trites 2006). Holmes et al. (2007) 
estimated that natality rates in the central GOA were 36% lower in the period 1998-2004 than in the mid-
1970s (Figure 3.16). In addition, they present time series of pup and non-pup counts in the western GOA and 
eastern Aleutians that suggest that reductions in natality between the mid-1970s and 2005 may be more 
widespread within the western DPS than the detailed modeling of the central GOA population indicated.  
 
The results from the published modeling studies related to continued declines in natality were questioned in 
Maniscalco et al. 2010. Maniscalco et al. estimated rates of reproduction as part of a longitudinal study of 
predominantly naturally marked females at the Chiswell Islands (in the eastern Gulf of Alaska); their 
estimated rates (0.69) were higher than those reported by Holmes et al. (2007) for the central Gulf population. 
The authors reported an estimated natality rate of 0.69, which they noted was comparable to the natality rate 
of Steller sea lions prior to the decline in the 1980s. However, Maniscalco et al. (2010) does not include 
mortality prior to the first census (i.e. after birth), which could effect that comparison.  Horning and 
Mellish (2010) used a birth pulse Leslie population matrix model parameterized with SSL pup counts and 
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annual survival rates, and with mortality estimates derived from their LHX tag data, to estimate natality for 
the eastern GOA; their estimate under stable or increasing population levels for the eastern GOA region was 
0.63 (0.3-1.0).     
 
Declines in female reproductive performance may have been, and may still be, linked to body condition or 
growth. Steller sea lions collected in the Gulf of Alaska during the early 1980s showed evidence of 
reproductive failure and reduced rates of body growth that were consistent with nutritional stress (Calkins and 
Goodwin 1988, Pitcher et al. 1998, Calkins et al. 1998). Lactating females were less likely to become 
pregnant than non-lactating females during the early decline, indicating that the energetic stress of nursing 
while being pregnant with another pup may have prevented some females from giving birth each year 
(Pitcher et al. 1998). During the 1970s and 1980s, 97% of sexually mature females in the western DPS were 
pregnant in early gestation. However, the percentage of those females that carried their pregnancy to late 
gestation fell to 67% during the 1970s and to 55% in the 1980s (Pitcher et al. 1998). Better body condition 
was found to increase the probability that a female would maintain pregnancy. Comparatively low birth rates 
for females from the western DPS during the 1970s and 1980s (Pitcher and Calkins 1981) coupled with 
elevated embryonic and fetal mortality appear to have contributed to decreased reproductive performance 
during the period of early decline (Pitcher and Calkins 1981, Calkins and Goodwin 1988, Pitcher et al. 1998, 
NMFS 1998a, 1998b, 2000).  
 
Merrick et al. (1995) compared pup sizes at different sites where Steller sea lion populations were either 
decreasing or increasing, to determine if decreased pup size or growth was correlated with decreasing 
population trend. Their results were not consistent with this hypothesis; rather, they found that pups about 
two to four weeks of age weighed more at western, declining rookeries in the Aleutian Islands and GOA than 
at eastern, stable or increasing rookeries in southeast Alaska or Oregon. While western DPS 2-4 week-old 
pups weighed more than those in the eastern DPS, they were not disproportionately heavy for their length 
(Fadely and Loughlin 2001). These size differences may arise through different growth rates, as no 
significant differences have been found among neonatal mass among rookeries (Brandon and Davis 1999, 
Adams 2000). Brandon and Davis (1999) and Adams (2000) found that pups at rookeries in areas of decline 
grew faster than pups from southeast Alaska. As there were no differences in milk or energy intake among 
pups at these rookeries, differences in growth rates may be attributable to differences in pup activity (Adams, 
2000), time spent fasting between suckling bouts, or other physiological costs (Brandon et al. 2005).  
 
The observed differences above indicate that at least this phase of reproduction may not be affected by 
whatever factors are limiting natality; that is, if females are able to complete their pregnancy and give birth, 
then the size of those pups does not appear to be compromised (Davis et al. 2006). Possible alternative 
explanations for the observed size differences are that pups were measured at different ages (i.e., pups in the 
GOA and Aleutian Islands may have been born earlier and therefore were older when weighed), or that over 
time, harsher environmental conditions in the Aleutian Islands or the GOA have selected for larger pup size.  
 
Pup condition, measured as the ratio of observed body mass to that expected based on length, seems to be a 
reasonable index of condition related to survival (Trites and Jonker 2000). For the pups aged between 2 and 4 
weeks, there was no general relationship between pup condition and pup numbers or magnitude of decline at 
rookeries, though the poorest average pup conditions during the late 1990s were associated with areas of 
greatest decline (Fadely and Loughlin 2001). There also was evidence that pup condition was poorest during 
weak depressions of the Aleutian Low, and better when the Aleutian Low was stronger. 
 
After birth, mothers nurse their pups for 3-12 days before starting a series of trips to sea, which range in 
duration from 7-62 hours depending on geographic location (Higgins et al. 1988, Hood and Ono 1997, 
Brandon 2000). Pup gender does not appear to influence maternal attendance patterns (the cycle of time at 
sea and time on shore), but mothers increase their time at sea as pups get older (Higgins et al. 1988). Pups 
remain on the rookery for the first few weeks of life while females forage at sea (Gentry 1970, Higgins et 
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al. 1988, Hood and Ono 1997, Trites and Porter 2002) and enter the water 2 to 4 weeks after birth to play 
around the periphery of the rookery (Sandegren 1970). Pups presumably disperse from the rookery with 
their mother 2 to 3 months after birth (Calkins and Pitcher 1982, Merrick et al. 1988, Raum-Suryan et al. 
2004).  
 
Female Steller sea lions and their pups adopt a strategy of central place and multiple central place 
foraging to deal with the temporal and spatial distribution of prey resources (Raum-Suryan et al. 2004). 
As pups get older, it is believed they make independent trips away from haulout sites while their mothers 
are at sea (Trites and Porter 2002). The length of the nursing period may be an important indicator of the 
female’s condition and ability to support her pup, and the pup’s condition at weaning (and hence, the 
likelihood that the pup will survive the post weaning period).  
 
Timing of weaning is not well understood, but occurs as early as 4 months to as late as 3 years of age 
(Pitcher and Calkins 1981, Porter 1997, Loughlin 1998, Trites and Porter 2002, Trites et al. 2006). 
Studies based on physiological development (Richmond et al. 2005, 2006), changes in fatty acid profiles 
of pup blubber (Beck et al. 2007), and changes in movements and dive characteristics (Loughlin et al. 
2003, Fadely et al. 2005, Rehberg 2005) indicate that weaning occurs after 9 to 12 months of age. 
According to the growth data of Calkins and Pitcher (1982), Steller sea lions would be expected to wean at an 
age of 11 months; assuming a median pupping date of mid-June, is an age reached in mid-May. A weaning 
age of 11 months was also used in analyses of comparative mammalian weaning by Lee et al. (1991).  
 
Porter (1997) distinguished metabolic weaning (i.e., the end of nutritional dependence of the pup or juvenile 
on the mother) from behavioral weaning (i.e., the point at which the pup or juvenile no longer maintains a 
behavioral attachment to the mother). He also suggested that metabolic weaning is more likely a gradual 
process occurring over time and more likely to occur in March-April, preceding the next reproductive season. 
Raum-Suryan et al. (2004) found that changes in round trip distance and duration occurred from April to 
June for young-of-the-year (YOY) and older individuals, possibly indicating that annual timing of 
weaning may be less variable than age of weaning. 
 
Recent studies of weaning, however, suggest that pups do not always wean before the next breeding season. 
York et al. 2008 used stable isotope ratios from female sea lion teeth to examine changes in the age of 
weaning. They found that except for the period of the regime shift of 1975-1976, the age of weaning 
increased over time. Overall, approximately 60% of the female pups weaned in their first year, 30% in their 
second year and 8% in their third year. Similarly, Trites et al. 2005 used observations of nursing pups and 
yearlings to argue that in southeast Alaska about one half of the female pups weaned in their second year, and 
most male pups weaned in their second year. In a study using satellite telemetry to compare foraging bout 
behavior between the eastern and western stock, Call et al. (2007) used significant increases in time spent at 
sea to suggest decreases in maternal independence. They found that this apparent change occurred 
approximately 10 months later in individuals from Prince William Sound (western DPS) and southeast 
Alaska (eastern DPS) than in the Aleutian Islands and central Gulf of Alaska.  
 
It is clear that the transition to nutritional independence may occur over a period of months as the pup begins 
to develop essential foraging skills, and depends less and less on the adult female. The length of the nursing 
period may also vary as a function of the condition of the adult female. The nature and timing of weaning is 
important because it determines the resources available to the pup during the more demanding winter season 
and, conversely, the demands placed on the mother during the same period. A bioenergetic model suggested 
that a 10 year old female nursing a pup in the spring would have to consume twice as much energy as a same 
age female without a pup (Winship 2000). The maintenance of the mother-offspring bond may also limit their 
distribution or the area used for foraging. 
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Relatively little is known about the life history of Steller sea lions during the juvenile years between weaning 
and maturity. Female growth is asymptotic, and reaches 87% of the asymptote during their third year 
(Winship et al. 2001), a size typically associated with puberty in female pinnipeds (Laws, 1956). The 
available literature indicates an overall female reproductive (birth) rate on the order of 55% - 70% or greater 
(Pike and Maxwell 1958, Gentry 1970, Pitcher and Calkins 1981, Maniscalco et al. 2010). York (1994) 
derived age-specific fecundity rates based on data from Calkins and Pitcher (1982). These rates illustrate a 
number of important points and assumptions. First, the probability of pupping is rare (about 10%) for animals 
4 years of age or younger. Second, maturation of 100% of a cohort of females occurs over a prolonged period 
which may be as long as 4 years (starting at age 3 or 4). Third, the reported constancy of fecundity extending 
from age 6 to 30 indicates that either senescence has no effect on fecundity, or our information on fecundity 
rates is not sufficiently detailed to allow confident estimation of age-specific rates for animals older than age 
six. Given the small size of the sample taken, the latter is a more likely explanation for such an assumption. 
Holmes et al. (2007) reanalyzed the Calkins and Pitcher (1982) pregnancy data and included reproductive 
senescence in their life table of the 1970s central Gulf of Alaska Steller sea lion population.  
 
Male growth is also asymptotic, but constant until about year 6 and thus males grow at a greater rate for a 
longer period than do females (Winship et al. 2001). Males also reach sexual maturity at about 3 - 8 years 
old, but do not have the physical size or skill to obtain and keep a breeding territory until they are nine years 
of age or older (Pitcher and Calkins 1981). A sample of 185 territorial males from Marmot, Atkins, Ugamak, 
Jude, and Chowiet Islands in 1959 included animals 6 - 17 years of age, with 90% from 9 - 13 years old 
(Thorsteinson and Lensink 1962). Males may return to the same territory for up to 7 years, but most return for 
no more than 3 years (Gisiner 1985). During the breeding season, males may not eat for 1 to 2 months. The 
rigors of fighting to obtain and hold a territory and the physiological stress of the mating season reduces their 
life expectancy. Males rarely live beyond their mid-teens, while females may live as long as 30 years.  
 
In summary, an examination of reproduction and growth yields the following evidence that suggests that 
while declines in the western Steller sea lion population in the 1980s were associated with decreased juvenile 
survival, the slower declines of the 1990s and the lack of a robust recovery in the 2000s in this population are 
associated with decreased reproductive success at least in some areas: 
 

 Birth rates for Steller sea lions in the central Gulf of Alaska in the period 1998-2004 declined 36% 
from those estimated in the mid-1970s (Holmes et al. 2007, York 1994, Holmes and York 2003). 

 Young females collected in the 1970s were larger than females of the same age collected in the 
1980s (Calkins et al. 1998). Given that decreased size translates into delayed maturity and decreased 
body condition for reproduction, the lifetime reproductive success of females collected in the 1980s 
was inferred to be lower than those collected in the 1970s.  

 Female pregnancy rates appeared to decline between the 1970s (67%) and the 1980s (55%), 
consistent with the hypothesis that reproductive effort in the 1980s was compromised Pitcher et al. 
(1998). This decline suggests a high rate of fetal mortality and/or an indication of stress (possibly 
nutritional) experienced by individual females. 

 Late season pregnancy rates in lactating females declined between the 1970s (63%) and the 1980s 
(30%), indicating a decreased ability in females to support a fetus and successfully complete 
consecutive pregnancies (Pitcher et al. 1998).  

It is important to note that inferences regarding changes in natality for Steller sea lions from the western or 
central Aleutian Islands are constrained by a lack of life history data for these regions. Maniscalco et al. 
(2010) was initially published as an Alaska SeaLife Center Technical Report (Maniscalco, Hennen, and 
Parker 2009) (MHP) which was reviewed and critiqued by several scientists at the Alaska Fisheries Science 
Center. In one critique, Holmes (2009) notes that MHP’s analysis suffers from pseudo-replication (the unit of 
replication should be female, not year) and ignores those females not sighted at Chiswell after their last visit. 
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She claims that high fecundity females are thus over-represented, and reanalyzes MHP’s data to conclude that 
the probability of pupping per female at Chiswell is 0.52. In another critique, Johnson (2009) developed a 
model to estimate natality rate at Chiswell using MHP data assuming heterogeneity in natality and survival, 
with survival rate independent of natality rate; he noted some females are ‘quality’ producers and some are 
‘poor’. Johnson’s model results indicate Chiswell natality is on average about 0.54 (0.46-0.63) instead of 
MHP’s 0.54-0.64. The AFSC (2009) compiled additional comments on MHP and noted that MHP’s analysis 
suffers from some bias (e.g. assuming Chiswell Is. represents the whole GOA) and unclear modeling (AFSC 
references an improved model by Johnson [2009] that accounts for resight probability and apparent survival). 
AFSC also notes MHP did not account for stillbirth and late term abortions in their modeling. Improving on 
MHP, AFSC (2009) determined that Chiswell Is. natality was more likely 10% lower than MHP but with a 
wider confidence interval. Based on these comments, Maniscalco et al. (2010) conducted additional modeling 
and evaluated the AFSC critiques, and subsequently published their revised Chiswell Is. SSL natality study.  
 
3.1.4.3 Demographic Modeling and Population Variability 

 
Population sizes change as a function of births, deaths, immigration, and emigration. Changes in 
population size over time are referred to as population growth rates. Extensive studies have been 
conducted to evaluate the relative contribution of births, deaths, immigration and emigration to observed 
changes in western Steller sea lion population growth rates. 
 
The observed decline in western DPS population size is not explained by emigration from the western 
DPS to the eastern DPS. During the non-reproductive season, some Steller sea lions may move between 
the western and eastern populations (Pitcher and Calkins 1981); however, over the past two decades, the 
amount of growth observed in the eastern population is equivalent to only a small fraction of the losses in 
the western population. Genetic studies provide evidence of discrete population structure between the 
eastern and western DPSs (see section 3.1.1.2). Recently, adult females from the western DPS have given 
birth at two newly established rookeries in the range of the eastern DPS (see section 3.1.1.2) which 
indicates a possible emerging shift in population structure. This is likely a recent phenomenon given the 
consistent confirmation of discrete mtDNA profiles in the eastern and western portions of the Steller sea 
lion’s range until 2007 (see section 3.1.1.2). Thus, the historic declines observed in the western DPS are 
primarily attributable to changes in birth and death rates. As mentioned above, modeling (York 1994, 
Holmes and York 2003) and mark-recapture experiments (Chumbley et al. 1997) indicate that the most 
likely problem leading to the decline in the 1980s was decreased juvenile survival, but lower reproductive 
success was almost certainly a factor contributing to the slower declines of the 1990s and the lack of a 
robust recovery observed since 2000 (Holmes and York 2003, Pendleton et al. 2006, Holmes et al. 2007). 
Durban et al. (2010) recently note the large number of killer whales in the GOA and central and eastern 
Aleutian Islands and speculate that they may have been an important factor in the decline in parts of the 
AI region. Also, Kruse and Huntington (2009) note that intentional shooting of SSLs throughout the 
Bering Sea, AI, and GOA regions in the 1970s and 1980s may have contributed to the SSL decline but it 
does not appear to have been a leading cause of unexplained SSL mortality during 1974-1990. 
Survivorship of adults and juveniles has increased since the early 1980s (Holmes et al. 2007).  

 
York (1994) concluded from her life table analysis that the population decline observed in the 1980s at 
Marmot likely was primarily owing to a large drop in juvenile survivorship compared to the 1970s, a 
conclusion also reached by Pascual and Adkison (1994). Holmes and York (2003) and Holmes et al 
(2007) extended these analyses of central Gulf of Alaska sea lions through 2004 and added an index of 
juvenile recruitment to the model. Their results, along with those of Fay (2004) and Fay and Punt (2006), 
indicated a drop in juvenile survivorship from the 1970s to the 1980s, and that the slower decline rate in 
the 1990s was associated with increases in juvenile and adult survivorship compared to the 1980s. 
However, their analyses also showed an erosion in fecundity (birth rates plus pup mortality through 1 
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month) that began in the late 1970s and early 1980s (Holmes and York 2003) and continued through 2004 
(Holmes et al. 2007).  
 
Fay (2004) and Winship and Trites (2006) broadened the geographic scope of these analyses by 
estimating time series of vital rates for metapopulations8, or at each rookery in the Gulf of Alaska and 
Aleutian Islands, from 1978-2002. Results of these studies suggest that the changes in vital rates 
responsible for the declines likely varied among subpopulations and with time. Juvenile and adult survival 
rates appear to have been lowest during the 1980s for many, but not all subpopulations, while juvenile 
survival in the western Aleutians appears to have been lower during the 1990s than during the 1980s. 
With regard to changes in fecundity, Fay (2004) found evidence of DPS-wide declines in birth rates 
beginning in the early 1980s with little or no rebound through 2000. Winship and Trites (2006) found 
declines in fecundity in the central Gulf of Alaska (similar to Holmes and York 2003, Fay 2004 Holmes 
et al. 2007), but not elsewhere in the range of the western DPS.  
 
The studies attempting to estimate past demographic rates were motivated in part by a hope that these 
could shed light on the various possible causes for the changes in vital rates responsible for the population 
decline. In this, the retrospective studies have been largely inconclusive. One exception is the study by 
Hennen (2006) which found an association between rate of decline by rookery and the fishing activity 
around the respective rookies, for the period of the 1980s but not continuing into the 1990s. Hennen 
(2006) did not investigate how this effect might have been partitioned among birth rates and survival rates 
of various age classes. 
 
Two additional points are worth mentioning under this subheading. First, Springer et al. (2003) 
hypothesized that the primary factor driving the steep decline of the western Steller sea lions in the 1980s 
was killer whale predation (see section 3.1.12). While the publication of this hypothesis has been 
challenged by several authors (e.g., DeMaster et al. 2006, Trites et al. 2006), there is little disagreement 
that killer whale predation is an important factor in understanding the population dynamics of the western 
population. Further, the NRC (2003) reported that the likely cause of the steep decline of the western 
stock was from more than one factor (a conclusion reached by many authors), and that predation by killer 
whales was one of those factors. They further noted that allocating primacy among these factors 
associated with observed declines in the 1980s and 1990s was not possible. Finally, they concluded that 
the recovery of the western population was most likely to be significantly impacted by killer whale 
predation, and was much less likely to be impacted by competition from commercial fisheries. Horning 
and Mellish (2010) observed killer whale predation on tagged juvenile SSLs from the Kenai Fjords/PWS 
region of the eastern GOA. Based on data collected post-mortem from LHX tagged wSSLs from the 
PWS/KF region, 8 juvenile SSLs were confirmed dead, at least 7 were killed by predators. From their 
data, Horning and Mellish (2010) speculate that over half of juvenile SSLs are consumed by predators 
before age 4 (in this region of the eastern GOA).   
 
Second, there is a general agreement among Steller sea lion scientists that the impact of unregulated and 
unreported anthropogenic mortality in the 1980s (i.e., the period of steep decline in abundance) has been 
underestimated (Atkinson et al. 2008). Unfortunately, it is also recognized that the magnitude of this bias 
cannot be reliably estimated with available data. This is particularly relevant to population viability 
modeling. If the steep decline in abundance observed in the western population of Steller sea lions in the 
1980s was incorporated into the modeling exercise as a potentially recurrent disaster as recommended by 
Goodman (2008), it is likely that the target population for recovery of the western population of Steller 
sea lion would be considerably less than 100,000 animals.     
 
3.1.4.4  Population Viability and Extinction Risk 

                                                      
8 A metapopulation is a group of several local populations linked by immigration and emigration (Gotelli, 2000). 
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Population viability analysis (PVA) attempts to predict the probability of a population going extinct, or 
crossing a specified threshold, over a specified period. Four simulation models of varying complexity 
have been constructed to assess the likelihood that Steller sea lions will go extinct in western Alaska 
(York et al. 1996, Gerber and VanBlaricom 2001, Winship and Trites 2006, NMFS 2008). Some of the 
models treated each rookery as independent populations, while others considered metapopulations (i.e., 
groups of rookeries), or combined counts from all rookeries between the eastern Gulf of Alaska and the 
western tip of the Aleutian Islands into a single population estimate.  
 
The rookery-based and metapopulation modeling requires assumptions about rates of migration and 
recolonization. Those rates are not presently known, though they are the subject of ongoing monitoring of 
branded animals. Each of the models used information about rates of population change that occurred in 
the past to infer what might happen to Steller sea lion populations in the future. A summary of existing 
publications on population viability modeling is reported in NMFS (2008a).  
 
There is some degree of consistency between the predictions of all four sets of PVA models (York et al. 
1996, Gerber and VanBlaricom 2001, Winship and Trites 2006, NMFS 2008) due in large part to their 
use of some of the same base population data and to the fundamental assumption of all PVA models that 
populations will continue to behave as they have in the past after correction for factors that will be 
different in the future. As such, Steller sea lion populations (i.e., individual rookeries, clusters of 
rookeries, or the entire western DPS) that declined at fast rates were predicted to go extinct sooner than 
populations that had declined slowly. Results from the four PVAs conducted to date indicate that the 
western Steller sea lions have a high probability of declining to a low level if they are considered as a 
single homogeneous population (by combining all rookery counts and assuming an overarching 
population trend). Although the prognosis for the species is considerably more optimistic if each of the 33 
rookeries is considered as distinct, independent populations with its own probability of persistence, the 
Recovery Plan was charged with addressing recovery of the entire species. Under this scenario, PVA 
models at a spatial scale smaller than the DPS predict that many rookeries will go extinct, but that the 
species will persist on the time frame considered, most especially if assumed density dependence plays a 
positive role.  
 
The large potential influence of assumed density dependence is a common feature in the literature of PVA 
applications, but the statistical estimation of the strength of operation of density dependence in any 
particular population is notoriously problematic. Density dependence has not been established empirically 
in the dynamics observed in the Steller sea lion western DPS over the past 40 years. 
 
Finally, Boyd (2010) reported on simple empirical indicators to evaluate the risk of extinction to a 
population and to document how this risk may change over time as new data become available and 
management measures are implemented. Boyd further noted that the current number of SSLs in Alaska 
and British Columbia is between 130,000 and 150,000 animals and that this number has been stable since 
the 1990s in spite of regional differences in population trends. He argues that an internal re-distribution of 
juveniles could explain the observed regional patterns in abundance and that the risk of extinction of SSLs 
in this area has declined to a level where the population should no longer be considered endangered. 
Finally, he notes that the declining trend in risk of extinction is consistent with the interpretation that 
management actions “taken since 1990 have probably been effective.” While no formal review or rebuttal 
of these findings have been published, it is important to note that under U.S. law and regulations 
applicable to the ESA, NMFS must evaluate the potential impact of the proposed action on the population 
structure recognized in the ESA listing process (i.e., a western DPS of SSL distinct from an eastern DPS). 
Therefore, evaluations of the risk of extinction that confound the dynamics of the two recognized DPSs 
are not applicable to this opinion.  
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3.1.5 Terrestrial Habitat Use 
 
Steller sea lions use a variety of terrestrial habitats. Haulouts and rookeries tend to be preferentially located 
on exposed rocky shoreline and wave-cut platforms (Ban and Trites 2007, Call and Loughlin 2005). Some 
rookeries and haulouts are also located on gravel beaches. Rookeries are nearly exclusively located on 
offshore islands and reefs. Terrestrial sites used by Steller sea lions tend to be associated with waters that are 
relatively shallow and well-mixed, with average tidal speeds and gradual bottom slopes (Ban and Trites 
2007). When not on land, Steller sea lions are seen near shore and out to the edge of the continental shelf and 
beyond. 
 
Female Steller sea lions appear to select places for giving birth that are gently sloping and protected from 
waves (Sandegren 1970, Edie 1977). Pups normally stay on land for about two weeks, then spend an 
increasing amount of time in intertidal areas and swimming near shore. Mothers spend more time foraging 
as pups grow older and less time on shore nursing (Milette and Trites 2003). Females with pups begin 
dispersing from rookeries to haulouts when the pups are about 2.5 months-of-age (Raum-Suryan et al. 
2004, Maniscalco et al. 2002, 2006). 
 
Haulout is the term used to describe terrestrial areas used by adult Steller sea lions during times other than the 
breeding season and by non-breeding adults and subadults throughout the year. Sites used as rookeries in the 
breeding season may also be used as haulouts during other times of year. Some haulouts are used year-
around while others only on a seasonal basis. Steller sea lions are sometimes seen hauled out on jetties and 
breakwaters, navigational aids, floating docks, and sea ice. Many animals also use traditional rafting sites, 
which are places where they rest on the ocean surface in a tightly packed group (Bigg 1985, NMFS 
unpublished data). 
 
Although rookeries and haulouts occur in many types of areas, Steller sea lions display strong site fidelity 
to specific locations from year to year, although brand-resight studies show some animals both disperse 
from rookeries or immigrate from other rookeries (e.g. Burkanov 2010). Factors that influence the 
suitability of a particular area may include substrate, exposure, proximity to food resources, 
oceanographic conditions, tradition of use, and season (Calkins and Pitcher 1982, Ban 2005), as well as 
the extent and type of human activities in the region (Johnson et al. 1989). Thermoregulatory factors may 
play an important role in site selection (Gentry 1970, Sandegren 1970). 
 
Steller sea lion seasonal distribution, haulout use and haulout-specific foraging patterns are influenced by 
seasonal concentrations of prey. From 2001-2004, researchers counted sea lions of all age classes monthly 
at 28 terrestrial sites in Southeast Alaska using aerial surveys (Womble et al. 2009). Four distinct 
seasonal distributional patterns were discovered associated with the seasonal availability of prey near the 
terrestrial sites. In December, 55% of the sea lions studied were at terrestrial sites near over-wintering 
herring aggregations, whereas in May, a similar percentage (56%) were at sites near forage fish spawning 
aggregations. In July, 78% of the Steller sea lions in the study area were found at terrestrial sites near 
summer migratory corridors of salmon, while in September, 44% of sea lions were at sites near autumn 
migratory corridors of salmon. Womble et al. concluded that a reasonable Steller sea lion foraging 
strategy in southeast Alaska is to prey upon herring aggregations in winter, spawning aggregations of 
forage fish in spring, salmon in summer and autumn, and pollock and Pacific hake throughout the year.  
 
3.1.6 Marine Habitat Use  
 
Knowledge of movements and individual foraging patterns are essential to understanding how such 
patterns may be influenced by the availability of prey resources (Raum-Suryan et al. 2004). Steller sea 
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lions consume a variety of demersal, semi-demersal, and pelagic prey, indicating a potentially broad 
spectrum of foraging styles probably based primarily on availability.  
 
Inferences on Steller sea lion at-sea habitat use and movements are based on data collected from animals 
monitored with telemetry devices and from an opportunistic sighting database referred to as the Platforms 
of Opportunity (POP). Various telemetry studies have provided detailed information on movements of 
both adult females and juveniles. Telemetry studies have indicated that trip duration and distance vary 
seasonally, but rarely exceed 20 hours (h) and 20 km, respectively (Merrick and Loughlin 1997, Loughlin 
et al. 2003, Raum-Suryan et al. 2004, Rehberg 2005, Fadely et al. 2005, AFSC 2010b). Most locations at 
sea appear to be associated with onshelf waters <100 m deep (Fadely et al. 2005)..  
 
Overall, the available data suggest two types of distribution at sea by Steller sea lions: 1) less than 20 km 
from rookeries and haulout sites for adult females with pups, pups, and juveniles, and 2) much larger 
areas (greater than 20 km) where these and other animals may range to find optimal foraging conditions 
once they are no longer tied to rookeries and haulout sites for nursing and reproduction. Loughlin (1993) 
observed large seasonal differences in foraging ranges that may have been associated with seasonal 
movements of prey, and Merrick (1995) concluded on the basis of available telemetry data that seasonal 
changes in home range were related to prey availability.  
 
A recent analysis of opportunistic sightings of Steller sea lions (the POP) yielded results consistent with 
the limited telemetry information available for the western and central Aleutian Islands. Boor (2010) 
derived spatially-explicit quantitative estimates of Steller sea lion at-sea habiat use by standardizing effort 
for the opportunistic sightings. The POP data span a 43 year period, 1958-2000, and contain 13,037 
sightings representing 109,323 individual Steller sea lions. Boor (2010) also analyzed seasonal patterns of 
at-sea sightings. Steller sea lion encounter rates were high along the continental shelf break throughout 
the Gulf of Alaska and in the Bering Sea. High encounter rates also occurred in the Bering Sea’s Aleutian 
Basin between Bowers Ridge and the Bering Sea continental shelf and in the offshore region to the south 
and east of Attu and Agattu Islands (Boor 2010). The availability of prey at these sites, far from rookeries 
and haulouts, may be crucial in allowing sea lions to take advantage of distant food sources. Offshore 
encounter rates were high in the breeding season (May through August) south and east of Attu and 
Aggattu Islands; however, there were no ship-days recorded in this region in the non-breeding season, 
confounding interpretation as to whether Steller sea-lions use this habitat in the non-breeding season. It is 
important to note that the offshore sightings south and east of Attu and Aggattu Islands in the POP 
database were all observed in the 1980s when the abundance of Steller sea lions was higher than present. 
Though, very few ship-days were recorded in the region before and after the 1980s. It is unknown as to 
whether or not habitat use is similar today, however NMFS assumes at-sea use inferred from telemetry 
and POP information summarized in AFSC (2010b) and Boor (2010) reflect the at-sea use of Steller sea 
lions in the respective regions as they are the best data available. 
 
To address the question of whether competition exists between the Steller sea lion and BSAI or GOA 
groundfish fisheries, it is necessary to evaluate region-specific foraging success. For a foraging Steller sea 
lion, the net gain in energy and nutrients is determined, in part, by the availability of prey or prey patches 
it encounters within its foraging distribution. Competition occurs if the fisheries reduce the availability of 
prey to the extent that Steller sea lion condition, growth, reproduction, or survival is diminished, and a 
conclusion by the Agency that population recovery is unlikely to be impeded cannot be reached. Detail on 
Steller sea lion foraging behavior is provided below to contribute to an understanding of foraging patterns 
and potential interactions with available prey.  
 
3.1.6.1 Adult Female Foraging Behavior 
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Due to logistics associated with capturing and handling, as well as recent litigation regarding the value of 
research involving capturing and handling, limited information exists on the foraging ecology of adult 
female Steller sea lions9. Adult females alternate trips to sea to feed with periods on shore when they haul 
out to rest, care for pups, breed, and avoid marine predators. Conversely, territorial males may fast for 
extended periods during the breeding season when they mostly remain on land (Spalding 1964, Gentry 1970, 
Withrow 1982, Gisiner 1985). Females with dependent young are constrained to feeding relatively close to 
rookeries and haulouts because they must return at regular intervals to feed their offspring. 
 
Numerous studies from both Alaska and the Kuril Islands, Russia have shown that during the breeding 
season, adult female Steller sea lions generally spent about half their time at sea on relatively brief foraging 
trips, where diving is shallow, brief, and frequent (Merrick et al. 1990, Merrick et al. 1994, Merrick and 
Loughlin 1997, Loughlin et al. 1998, Brandon 2000, Trites and Porter 2002, Milette and Trites 2003). 
Behavior also appears to change seasonally; satellite-tagged adult female Steller sea lions from the central 
Gulf of Alaska through the eastern Aleutian Islands were found to spend more time at sea, dive deeper, 
and have greater home ranges during winter than summer (Merrick and Loughlin 1997). These behaviors 
may reflect reproductive status or changes in prey availability and distribution resulting from seasonal 
variability or both (Merrick and Loughlin 1997). Outside of the breeding and pupping season, movements 
may be less constrained although animals still return to coastal haulouts to rest. In addition, Raum-Suryan et 
al. (2004) reported that females had a significantly greater mean trip duration than males and suggested 
females either were more selective than males when searching for prey, or they had to spend more time 
attaining prey resources because they had less diving capabilities than males. 
 
Attendance cycles for lactating females (consisting of one trip to sea and one visit on land) averaged 
about 3 days in winter and 2 days in summer (Trites and Porter 2002, Milette and Trites 2003, Trites et al. 
2006b, Maniscalco et al. 2006). Time spent on shore between trips to sea averaged about 24 hours in both 
seasons. The winter attendance cycle of dependent pups and yearlings averaged just over 2 days, 
suggesting that they do not accompany their mothers on foraging trips (Trites and Porter 2002, Trites et 
al. 2006b). Foraging trips by mothers of yearlings were longer on average than those by mothers of pups 
(Trites and Porter 2002). 
 
Trites et al. 2005 compared observations of females at sites in both the eastern and western DPS and found 
no difference in foraging bout lengths between the two populations. However, Andrews et al. (2002) used 
stomach temperature telemetry and satellite telemetry to monitor the behavior of four lactating Steller sea 
lions from the central Aleutian Islands and five lactating sea lions from areas near Forrester Island, 
southeast Alaska. Time spent at sea, trip duration, trip distance, and mean time from departure to first 
prey ingestion for females from the Aleutian Islands were shorter than those for females from southeast 
Alaska. The percent of a trip spent submerged did not differ significantly between the two regions. 
Additionally, dives performed by sea lions from the central Aleutian Islands were shorter and shallower, 
but more frequent than those by sea lions from southeast Alaska. Because fish surveys of the two areas 
were conducted simultaneously with data collection for sea lions, Andrews et al. (2001) were able to 
demonstrate a correlation between prey availability, foraging success, and pup growth. 
 

                                                      
9 In May 2005, NMFS issued six scientific research permits authorizing research on Steller sea lions.  However, in 
July 2005, the Humane Society of the United States (HSUS) challenged the validity of the permits, alleging among 
other things that by failing to prepare an EIS before issuing the permits, NMFS had violated NEPA.  On May 26, 
2006, the District Court in Washington D.C. ruled that NMFS should have prepared an EIS under NEPA before 
issuing the permits in 2005.  The judge held that the analysis contained in the EA did not support the finding of no 
significant harm to the environment.  Subsequently, NMFS completed an EIS and research permitting continued in 
2007. 
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In Southeast Alaska, adult females with pups have been found to make relatively brief foraging trips, while 
those with yearlings or without pups were much longer in duration (Swain 1996). Those females with pups 
remained within 20 nm of the rookery, and mean foraging distance from the Hazy Island and Forrester Island 
rookery complex was 14.5 km offshore (Calkins 1996). 
 
3.1.6.2 Pup and Juvenile Foraging Behavior 
 
Telemetry has been an important tool for investigating the movements, foraging behavior, habitat 
selection, and development of juvenile Steller sea lions. The need to understand the behavior of juveniles 
has focused research effort in recent years and resulted in a relatively large sample data set for animals less 
than 3 years of age (Loughlin et al. 2003, Raum-Suryan et al. 2004, Rehberg 2005, Pitcher et al. 2005, 
Fadely et al. 2005, Briggs et al. 2005, Call et al. 2007). In general, juveniles in their second year are capable 
of diving to adult depths but tend not to as often as older animals (Loughlin et al. 2003, Rehberg 2005). Mean 
dive depth and duration increases with age (Pitcher et al. 2005, Fadely et al. 2005, Briggs et al. 2005) and is 
predicted to increase in a positive relationship with body mass up to about 10 years of age (Pitcher et al. 
2005).  
 
Pups appear to be capable of traveling up to 120 km from their natal rookery by the age of 2 months 
(Raum-Suryan et al. 2004), and capable of traveling more than 400 km by 5 months of age (Raum-Suryan 
et al. 2002). Juveniles tend to disperse greater distances than pups (Raum-Suryan et al. 2002) and their 
swimming ability is comparable to that of adults (Loughlin et al. 2003). Time spent at-sea by juveniles 
has been found to increase with age, but Steller sea lions from the central and eastern Aleutian Islands and 
central Gulf of Alaska spent more time at-sea at earlier ages than did Steller sea lions tracked in Prince 
William Sound and Southeast Alaska (Call et al. 2007). In addition, Briggs et al. (2005) found that eastern 
Gulf of Alaska and Prince William Sound juveniles in the winter made a majority of their dives during the 
day and switched to night time feeding during the summer. Merrick and Loughlin (1997) found that most of 
the pups tracked during winter made relatively short trips to sea (mean distance 30 km), but one moved 
320 km from the eastern Aleutians to the Pribilof Islands. Tagged young-of-the-year animals during winter 
made trips offshore and along shore that averaged 15 hours long and extended to an average of 30 km.  
 
Additional studies on immature Steller sea lions indicate three types of movements: 1) transits between 
land sites with a mean distance of 66.6 km; 2) long-range trips (more than 15 km and greater than 20 hours); 
and 3) short-range trips (less than 15 km and less than 20 hours) (Loughlin et al. 2003). Long-range trips 
started around 9 months of age and likely occurred most frequently around the time of weaning while 
short-range trips happened almost daily. Transits began as early as 2.5-3 months of age, occurred more 
often after 9 months of age, and ranged between 6.5 - 454 km (ADF&G unpublished data, Loughlin et al. 
2003). Some of the transit and short-range trips occurred along shore, while long-range trips were often 
offshore, particularly as ontogenetic changes occurred. Likewise, Raum-Suryan et al. (2004) reported that 
greater than 90% of round trips were less than 15 km from haul-outs and 84% were less than 20 hours in 
duration.  
 
Frid et al. (2008) used satellite-linked time-at-depth recorders to investigate the behavior of juvenile 
Steller sea lions from Prince William Sound, and concluded that during the winter in Prince William 
Sound, juvenile Steller sea lions may (a) under-utilize walleye pollock, a predictable resource in deep 
strata, due to predation risk from Pacific sleeper sharks, and (b) under-utilize inshore aggregations of 
Pacific herring due to risk from other predators such as killer whales. However, as noted in section 3.1.12, 
there is little evidence to support the hypothesis that sleeper sharks are significant predators on Steller sea 
lions.  
 
3.1.6.3 Foraging Behavior: Unpublished Dive-Filtered Telemetry Data  
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To investigate foraging behavior, an analysis of juvenile Steller sea lion dive locations was completed 
using satellite telemetry data obtained from 2000 to 2005 following the methods used by NMFS (AFSC 
2010b). The previous analysis was based on summarized telemetry data collected from 63 Steller sea 
lions by scientists from the Alaska Fisheries Science Center (AFSC) during 2000 to 2003. The current 
analysis was updated with data from satellite tag deployments by ADF&G and AFSC since the time of 
the previous analysis, with updates to text, tables, and graphic representations (NMFS 2010b). Results 
from the current analysis were used to update tables II-6, II-7, II-9 (Table 3.10 and 3.11). 
 
AFSC staff captured and equipped 23 juvenile Steller sea lions with satellite linked time depth recorders 
(SLTDRs) between 2003 and 2006. No additional Steller sea lions have been captured and monitored 
using satellite telemetry since that time due to permitting and logistical constraints. Additionally, 32 
Steller sea lions captured by ADF&G from 2000-2002 were also included. A total of 116 animals (63 
previous, 53 new) ranging in age from 3-26 months old at time of capture were used in this updated 
analysis (Table 3.12).  
 
The previous analysis in NMFS (2003) used 10,006 dive associated locations from the 63 animals. In this 
updated analysis all locations that were transmitted from land were removed (NMFS 2006b). This 
reduced the 10,006 locations from the previous NMFS (2003) dataset to 8,141 at-sea locations. Also, the 
previous analysis used locations that were wet at the time of transmission, determined through land/sea 
status data only; this analysis uses both land/sea and timeline data to determine if a location was wet or 
dry at the time of transmission. 
 
A total of 65,150 locations from all 116 animals were extracted from the database for processing, and 
14,441 (22.17%) were used in the new analysis presented in the new tables (Table 3.13) and figures 
(Figures 3.17- 3.21). The remaining 50,709 locations were removed for a variety of reasons; namely, they 
either did not fit the dive criteria, were on land locations, were determined to be dry at the time of 
transmission, were calculated prior to deployment, were invalid due to duplicity, time of transmission, 
poor quality, or other errors (Table 3.13). 
 
Compared to the NMFS (2003) analysis, results suggest a slightly decreased proportion of dive-associated 
locations within the 0-10 nm zone, and increased use of habitats >20 nm from shore or nearest listed 
haulouts or rookeries. In addition, sample sizes for winter locations are doubled, Prince William Sound 
was added as a new area (Figure 3.17), and 17 new deployments were made in the central Aleutian 
Islands (Figure 3.21). Distributions of proportions of dive-associated locations were similar whether 
based on distance from shore or distance from the nearest listed haulout or rookery, but it is important to 
note that these distance measures are not directly comparable. That is, though a location may have been 
>20 nm from a nearest listed haulout or rookery, that location could have been anywhere between 
adjacent to shore to >20 nm from the nearest point of land (Figure 3.17). Figures 3.17-3.21 are all based 
on distances of dive-associated locations from the nearest listed haulout or rookery. Most locations >20 
nm from a listed haulout or rookery fell outside critical habitat.  
 
Juvenile Steller sea lions >10 months old had a greater proportion of dive-associated locations in zones 
>10 nm than did 3-10 month olds in both summer and winter. Juveniles >10 months old also showed 
nearly equal use of the 10-20 nm zone during summer and winter, but a much greater use of habitats >20 
nm in summer compared to winter periods. 
 
Regional differences in habitat use were evident (Table 3.11, Figures 3.17-21). In particular, dive-
associated locations in the central-western Aleutian Islands area showed a much greater use of habitats 
>20 nm from the nearest listed haulout or rookery than in other areas, and 22% of the >20 nm zone 
locations in summer were outside of critical habitat (Table 3.11, Figure 3.21). Most of these locations 
were in the Bering Sea (Figure 3.21). However, it should be noted that these telemetry data are difficult to 
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interpret for the following reasons: (1) samples sizes are very small. That is, in RCAs 1 and 2, there are 
only data from 3 individuals in each RCA, while in RCA 8 there are only data from four individuals, (2) 
no sea lions were captured and instrumented in RCAs 1, 2, 7 or 8. In other words, all of the telemetry data 
reported in these RCAs or sub-regions had to move into the specific area from elsewhere, (3) zones 1, 2, 
and 8 were only entered exclusively by males, and (4) there are no telemetry data from adult females. 
Nonetheless, these data must be considered the best available data and indicate foraging use patterns by 
juvenile animals outside of critical habitat in RCAs 1, 2, and 8.  
 
3.1.7 Diving Physiology and Development  
 
Fundamental to an evaluation of the effects of commercial fisheries on Steller sea lion populations is an 
understanding of the physiological adaptations that underlie the Steller sea lion’s role in the Bering Sea 
and Gulf of Alaska ecosystems, specifically diving ability and the development of independent foraging. 
While foraging, swimming and diving behavior are controlled by a compromise between the necessity to 
breathe at the surface and to submerge to seek and consume prey. In addition to the abundance and 
distribution of prey, the time a Steller sea lion spends submerged will depend upon physiological 
adaptations for maximizing time underwater. This will be a result of the how fast oxygen stores are 
utilized (i.e., metabolic rate), and how much oxygen is stored in the body, and the conflicting demands of 
diving and exercise (Castellini 1991, Boyd 1997).  
 
Overall, studies have indicated that dives of juvenile Steller sea lions are short and shallow (Merrick and 
Loughlin 1997, Loughlin et al. 2003, Pitcher et al. 2005, Rehberg 2005). Merrick and Loughlin (1997) 
satellite-tagged 5 YOY and 15 adult female Steller sea lions from the central Gulf of Alaska through the 
eastern Aleutian Islands and found that YOY Steller sea lions exerted less foraging effort and made 
shorter, shallower dives than adult females. However, older juveniles dove more frequently and deeper 
and spent more time at sea than younger juveniles. Because YOY Steller sea lions were diving within 
their calculated aerobic dive limit (cADL) and did not appear constrained physiologically, the authors 
suggested that it may require time for young Steller sea lions to develop appropriate diving behaviors and 
knowledge of prey resources during development.  
 
Young Steller sea lions do not have the same capacity to stay submerged or dive as deep as adults, which 
affects their ability to acquire prey and thus their choice of foraging strategies. During a dive, 
approximately 47% of a Steller sea lion’s oxygen stores are in blood, with 35% in muscle and the 
remainder in the lungs (Kooyman 1985). Oxygen storage ability develops as sea lions mature due to 
increases in blood volume, muscle myoglobin and body mass (Horning and Trillmich 1997). Changes in 
diving activity likely correspond to an increase in Hct, Hb, and blood oxygen stores, which are similar to 
adults by approximately 9 months of age (Richmond et al. 2005, 2006). The oxygen-carrying capacity of 
muscle at approximately 17 months of age appears similar to adult females (Richmond et al. 2006). 
 
A number of studies provide further evidence for dive depth and duration changing with age. Loughlin et 
al. (2003), who used a combination of SLTDRs and satellite depth recorders (SDRs) to monitor the 
diving behavior of juvenile Steller sea lions. Seven to ten month old sea lions tagged in Alaska typically 
had a mean dive duration of <1 minute and a mean dive depth of approximately 10 m. These parameters 
nearly doubled by the time Steller sea lions reached one year of age, when they appeared to be as capable 
as adults in their movement and diving behavior. Dive duration and depth did not differ between males 
and females in this study.  
 
Pitcher et al. (2005) also found that diving performance increased as Steller sea lions developed, 
documenting with SDRs that YOYs were capable of diving to nearly 100 m, yearlings to 200 m, and 
older juveniles to greater than 400 m. Mean dive duration increased with age, with maximum mean 
durations reaching approximately 4 minutes by 1 year of age, 5 minutes by 2 years of age, and 6 minutes 
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by 3 years of age. On average, females appeared to dive deeper than males as they became older, but 
durations of dives were longer for males.  
 
Fadely et al. (2005) observed similar trends for immature Steller sea lions (5 to 21 months of age) tagged 
with SDRs in the eastern Aleutian Islands, but also found that time at depth (TAD), and dive rate (number 
of dives per time spent at sea within a 6 hour period) increased throughout the first 17 months of age. An 
increase in diving activity also coincided with increases in sea surface temperature and chlorophyll-a. Age 
differences in diving activity were more evident during winter months when juveniles dove more 
frequently, deeper, and spent more TAD than did pups. However, between 1-2 years of age there was an 
apparent leveling of dive ability as measured by dive rate and TAD. 
  
3.1.8 Diet Preferences 
 
Diet studies are central to understanding all other aspects of Steller sea lion life history, and particularly 
significant in evaluating the effects of commercial fisheries on Steller sea lion populations. Diet 
differentiation at regional and local scales across the range of the western DPS served as the earliest indicator 
of habitat requirements and metapopulation structure since confirmed by genetic analysis (O’Corry-Crowe et 
al. 2006; Sinclair and Zeppelin 2002, Sinclair et al. 2005). In this section, we provide an overview of Steller 
sea lion diet preferences. Readers are referred to the following documents for additional detailed information 
on the feeding ecology of Steller sea lions: the initial Steller Sea Lion Recovery Plan (NMFS 1992), revised 
Steller Sea Lion Recovery Plan (NMFS 2008), and previous Section 7 consultations under the ESA (NMFS 
1998, 2000, 2001, and 2003).  
 
Steller sea lions are generalist predators that eat a variety of fishes and cephalopods distributed from 
nearshore demersal to epi-pelagic habitats; occasionally, other marine mammals and birds are consumed as 
well (Gentry and Johnson 1981, Pitcher 1981, Pitcher and Fay 1982, Calkins 1988, Calkins and Goodwin 
1988, Daniel and Schneeweis 1992, NMFS 2000, Sinclair and Zeppelin 2002, Womble and Sigler 2006, 
Gende and Sigler 2006, Waite and Burkanov 2006).  
 
Prey species can be grouped into those that tend to be consumed seasonally, when they become locally 
abundant or aggregated when spawning (e.g., herring, Pacific cod, eulachon, capelin, salmon and Irish 
lords), and those that are consumed and available to Steller sea lions more or less year-round (e.g., 
pollock, cephalopods, Atka mackerel, arrowtooth flounder, rock sole and sand lance; based on Pitcher 
1981, Calkins and Goodwin 1988, Sinclair and Zeppelin 2002, Trites et al. 2006d, Womble and Sigler 
2006). Some of the seasonal prey species occur most frequently in summer and fall (e.g., salmon and Irish 
lords) or winter and spring (e.g., herring, Pacific cod, eulachon, and capelin). There are also significant 
regional differences in the occurrences of some species (e.g., Atka mackerel are primarily in the Aleutian 
Islands, and arrowtooth flounder occur in the Gulf of Alaska).  
 
Typically, many Steller sea lion prey species make predictable seasonal migrations from pelagic to nearshore 
waters where they form large spawning concentrations. Prey is then further concentrated by local transition 
boundaries such as frontal zones and bathymetric features such as submarine channels (Sinclair et al. 1994). 
Steller sea lions appear to have the foraging flexibility to take advantage of both the predictable behavioral 
traits of these prey species (Sigler et al. 2004), as well as the localized oceanographic conditions that enhance 
prey concentrations (Sinclair and Zeppelin 2002, Trites et al. 2006a).  
 
Considerable effort has been devoted to describing the diet of Steller sea lions in the Gulf of Alaska, Aleutian 
Islands, and Bering Sea (Table 3.14; NMFS 2000). In the mid 1970s and mid 1980s, Pitcher (1981) and 
Calkins and Goodwin (1988) described Steller sea lion diet in the Gulf of Alaska by examining stomach 
contents of animals collected for scientific studies. Walleye pollock was the principal prey in both studies; 
octopus, squid, herring, Pacific cod, flatfishes, capelin, and sand lance were also consumed frequently. 
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Stomachs of Steller sea lions collected in the central and western Bering Sea in March-April 1981 contained 
mostly pollock and also Pacific cod, herring, sculpins, octopus, and squid (Calkins 1998). Stomach content 
analysis from animals in Kodiak in the 1970s revealed walleye pollock as the most important prey in fall, 
winter spring, while in summer the most frequently eaten prey were small forage fishes (capelin, herring, and 
sand lance) (Merrick and Calkins 1996). In southeast Alaska, the most commonly identified prey items were 
walleye pollock, Pacific cod, flatfishes, rockfishes, herring, salmon, sand lance, skates, squid, and octopus 
(Calkins and Goodwin 1988, Trites et al. 2006d).  
 
Stomach contents analysis indicates that Steller sea lions have a mixed diet. Although it is not uncommon to 
find stomachs that contain only one prey species, most collected stomachs contained more than one type of 
prey (Merrick and Calkins 1996, Calkins 1998). Prey occurrence of pollock, Pacific cod, and herring were 
higher in the 1980s than in the 1950s -1970s in stomach content samples for both eastern and western Steller 
sea lion populations (NMFS 2000; their Table 3.15 and Figure 3.22). These results suggest that the 
dominance of pollock in the Steller sea lion diet over much of its range may have changed over time. 
However, studies completed prior to the mid-1970s had small sample sizes and more limited geographic 
scope. As such, caution should be exercised when extrapolating from these limited samples to a description 
of the diet composition of Steller sea lions in the 1950s - 1970s.  
 
Based on scat collection, Atka mackerel, pollock, and salmon have been found to be the most commonly 
reported prey items both in the Russian Far-East and in the central and western Aleutian Islands (Sinclair and 
Zeppelin 2002, Waite and Burkanov 2006). At the far western end of the Steller sea lion range, collections 
made in the Kuril Islands in 1962 identified Atka mackerel, sand lance, rockfish, and octopus as important 
foods (Panina 1966); in collections near Hokkaido, Japan from 1994 to 1996, pollock, Pacific cod, saffron 
cod, cephalopods, and flatfish were the main prey (Goto and Shimazaki 1998). Waite et al (2005) report on 
diets from SSLs in Russia based on scats collected in the breeding season noting that, overall, Russian SSLs 
preyed on (FO, in order of high to low occurrence) Atka mackerel (65.7), pollock (32.4), salmon (29.9), and 
sculpins (25.7) and 20 other species at lower frequencies. In a recent study in the Kodiak Archipelago, the 
most frequent Steller sea lion prey were found to be Pacific sand lance, walleye pollock, arrowtooth flounder, 
Pacific cod, salmon, and Pacific herring (McKenzie and Wynne 2008).  
 
Since 1990, additional information on Steller sea lion diet in Alaska has been obtained through scat analysis 
(Table 3.16 and Figure 3.23; Merrick et al. 1997, NMFS 2000, Sinclair and Zeppelin 2002, NMFS 2006b, 
Womble and Sigler 2006). These studies have shown that pollock continue to be a dominant prey in the Gulf 
of Alaska, eastern and central Aleutian Islands and that Atka mackerel was the most frequently occurring 
prey in the western Aleutian Islands scats. Pacific cod is also an important prey in winter, especially in the 
Gulf of Alaska and eastern Aleutian Islands. Salmon was eaten most frequently during the summer months in 
the Gulf of Alaska, and eastern and central Aleutian Islands, but in the western Aleutian Islands salmon was 
most frequently eaten in winter. Cephalopods continue to rank as important prey in the summer in the 
western Aleutian Islands. Results based on scats also indicated a wide variation in prey; certain species that 
appear to be minor dietary items when data are tabulated for large regions may actually be highly ranked prey 
for specific rookeries and seasons (Sinclair and Zeppelin 2002, Womble and Sigler 2006). 
 
Trites and Calkins (2008) examined scat collected from a rookery and adjoining bachelor male site in 
Southeast Alaska to determine if the diet was similar. They found that salmon and herring dominated the 
summer scats of lactating females, while pollock and rockfish dominated the scat of breeding-age males and 
as such, scat collected at male haulouts could not be used as a proxy for female diet.  
 
Tollit et al. (2009) used DNA and hard parts analysis techniques to examine SSL scats from BC and the AI 
regions. Using DNA techniques, salmon, cod, herring, and sole/flounder were most predominant in the BC 
samples; in the AI region it was Atka mackerel, sole/flounder, salmon, and pollock. Using hard parts, herring, 
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salmon, elasmobranchs, hake, pollock, and cod were predominant in the BC samples, for the AI using this 
technique it was sole/flounder, pollock, sandlance, Atka mackerel, sculpins, and salmon.  
 
The diet of Steller sea lions based on scats mirrors findings based on stable isotope analyses of blood 
including east to west regional differences in foraging (Kurle and Sinclair 2003, Kurle and Gudmundson 
2007). The general pattern of increasing nitrogen isotope values among adult female Steller sea lions since 
the 1960s supports conclusions that a reduction in forage fishes and increase in demersal and semi-demersal 
groundfish has occurred in the North Pacific ecosystem (Conners et al. 2002, Hobson et al. 2004, York et al. 
2008).Beck et al. (2007) measured blubber fatty acid profiles of young SSLs through transition from maternal 
dependence noting some differences in time of weaning and maternal diets between SE AK and PWS, but 
they could not identify ths sources of fatty acids nor specific dietary components.  
 
 
 
3.1.9 Prey Quality  
 
Prey quality is an important factor which may change both seasonally and geographically and vary in 
relevance with the sex and life stage of the predator (Rosen 2009). For instance, while pollock is a staple for 
both sexes of juvenile and adult Steller sea lions, it may be particularly important to growing juveniles that 
require a high protein diet (Fritz and Hinckley 2005). In contrast, adult females may emphasize high fat foods 
during periods of lactation in order to maintain both adequate milk supply and body condition.  
 
Steller sea lions are believed to encounter (on average) a prey field in the Aleutian Islands that has a lower 
energy density than that in SE AK (Winship and Trites 2003). However, eating prey with a relatively low 
energy density alone does not necessarily have negative health consequences for SSLs as long as they are 
readily available in predictable nearby locations (Rosen 2009, Sigler et al. 2009). Schaufler et al. (2006) 
examined geographical variation in Steller sea lion prey quality between the western and eastern DPSs. 
Overall, the mean energy density for 22 forage species from southeastern Alaska was greater than that of 15 
species from the Aleutians. Arrowtooth flounder, sandfish and squid had significantly higher energy density 
in southeastern Alaska than the Aleutians. Pacific cod, on the other hand, had a significantly higher energy 
density in the Aleutians, as did rockfish. Pollock from both regions had similar estimated energy densities, 
which is of particular interest because some of the sharpest declines in Steller sea lion populations have 
occurred in areas where pollock dominates the diet and pollock is a major component of the diet of both 
stocks.  
 
The nutrient content of walleye pollock may have an impact on Steller sea lions, particularly as the 
energetic value appears to be relatively low during important feeding periods. Kitts et al. (2004) 
examined the seasonal changes in proximate nutrients of pollock collected in the Bering Sea. Mean 
energy density (dry mass) of pollock peaked in October then declined and remained low throughout 
winter. Energy recovery occurred in the summer months (post-spawning) with strong recovery observed 
in female fish caught in July. Contrary to whole fish carcass energy contents, both total protein and 
moisture contents were at their highest levels in winter (January) when total crude lipid content was at its 
lowest (p < 0.05). This trend gradually declined to its lowest levels in the fall when lipid content was 
high.  
 
Although forage fish are generally considered to have higher lipid contents and energy densities than 
groundfish, not all groundfish species have energy densities lower than forage fish. Logerwell and 
Schaufler (2005) investigated lipid, protein, moisture, and ash compositions for several significant Steller 
sea lion prey species from the Gulf of Alaska, Bering Sea, and Aleutian Islands. Pacific herring, 
sandlance, and rockfish were found to have high average energy densities (>6 kilojoules per gram [kJ/g 
wet weight), while Atka mackerel, capelin, salmon, sandfish, pollock, Pacific cod, squid, skates, and rock 
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sole had intermediate average energy densities (3-6 kJ/g wet weight). Smooth lumpsuckers and snailfish 
were found to have low energy densities (<3 kJ/g wet weight). Rockfish had high energy densities similar 
to that of Pacific herring, while some forage fish such as capelin had intermediate energy densities, 
similar to those of pollock or Pacific cod.  
 
An estimation of North Pacific prey species’ energetic value is complicated by seasonal and spawn-state 
variations, as well as some species-dependent differences such as gender and geographical region. 
Logerwell and Schaufler (2005) found that Atka mackerel had a gender-related variation in average 
energy density during the summer spawning season, with males having energy densities higher than 
females (p<0.05). Geographic comparisons indicated that pollock collected from the eastern Bering Sea 
(non-spawning season) had higher energy densities than those in the Aleutian Island region, which were 
in turn higher than those from the Gulf of Alaska.  
 
3.1.10 Nutritional Requirements 
 
Knowledge of nutritional requirements for Steller sea lions is crucial in evaluating the effects of commercial 
fisheries on the species. The amount of food required to provide for energetic needs can vary greatly 
depending on the energy content of the food and physiological status of the animal (Innes et al. 1987). 
Nutritional requirements for free-ranging Steller sea lions have not been measured, however it is clear that 
Steller sea lion pups grow rapidly during their first weeks of life and require a substantial intake of energy 
that is supplied by the mother. Nursing Steller sea lion pups at Año Nuevo Island consumed 1.5 to 2.4 liters 
of milk per day with a fat content of 23 to 25% (Higgins et al. 1988). 
 
Data from captive animals have revealed that females increase their daily requirement by approximately 30% 
when they became sexually mature and produced pups (Kastelein et al. 1990). This study also showed that 
average daily food consumption increased with age (from 4 to 6 kg per day for 1 year olds to 10-13 kg per 
day at age 5), with males generally eating more than females. Captive feeding experiments with 1 to 2 year 
olds indicate that the daily maximum digestive limit of Steller sea lions is equivalent to about 14 to 16% of 
their body weight (Rosen and Trites 2004), and adult, non-pregnant, non-lactating pinnipeds are believed to 
require 6 to 10% of their body weight in food per day (Keyes 1968). 
  
Large Steller sea lions have a relatively large stomach capacity, an adaptation that likely allows them to feed 
at infrequent intervals. Kastelein et al. (1990) reported that after a day of fasting, captive Steller sea lions ate 
meals that were about 25% larger than their daily average. In addition, the amount of food found in Steller 
sea lion stomachs has usually been on the order of one-fourth of their average daily requirements, suggesting 
that meal sizes may at times be much larger (Kastelein et al. 1990). The stomach of a 311 kg Steller sea lion 
collected in the Bering Sea contained 24 kg of partially digested pollock, which amounted to 7.7% of the 
animal’s body weight (L. Lowry unpublished data).  
 
Based on bioenergetic modeling, juvenile animals are predicted to have higher mass-specific food 
requirements than adults, while lactating females need to consume about 70% more food on average if her 
pup is entirely dependent on her for energy during its first year of life (Winship et al. 2002). In this study, the 
mean predicted food requirement of an average Steller sea lion consuming an average Alaskan diet was 
estimated at 17 kg per day.  
 
When assessing the suitability of prey for Steller sea lions in the wild, the important issue is the net amount of 
nutrition that can be gained from time spent feeding. Nutrition to be gained must take into account energy 
value of the prey as well as protein, vitamins, minerals, and micronutrients. Quantifying the biological value 
of prey species and the physiological consequences of inadequate prey is an area where laboratory studies can 
provide important data. For example, the energetic differences between prey species cannot be solely 
calculated from measures of gross energy content. The differences in energy due to lipid and protein 
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composition are exaggerated by even higher losses from the heat increment of feeding and digestive 
efficiency of pollock (Rosen and Trites 1997, 2000b). 
 
Steller sea lions, at least adult females and juveniles, are unlike most marine mammals that store large 
amounts of fat to allow periods of fasting. Steller sea lions need more or less continuous access to food 
resources throughout the year (Williams 2006a) as described in Figure 3.24, a schematic of the Steller sea 
lion life cycle with an emphasis on reproduction. The sensitivity of sea lions to competition from fisheries 
may be higher during certain times of the year. Reproduction likely places a considerable physiological or 
metabolic burden on adult females throughout their annual cycle. Following birth of a pup, the female 
must acquire sufficient nutrients and energy to support both herself and her pup. The added demand may 
persist until the next reproductive season, or longer, and is exaggerated by the rigors and requirements of 
winter conditions. The metabolic requirements of a female that has given birth and then become pregnant 
again are increased further to the extent that lactation and pregnancy overlap and the female must support 
her YOY, the developing fetus, and herself (Williams 2006b).  
 
3.1.11 Infectious Disease and Toxins 
 
Disease and injury can occur as part of natural mortality and in natural populations is the mechanism by 
which many animals die. Relevant to understanding the current status of Steller sea lions and their critical 
habitat, important questions for Steller sea lions are 1) whether disease agents currently have the potential 
to prevent or slow recovery through increased mortality or decreased reproductive output, 2) whether 
disease is reducing the conservation value of critical habitat (e.g., by harming prey and/or contaminating 
prey), and 3) whether human actions are affecting the rate, type and incidence of disease, or are likely to 
do so in the future.  
 
3.1.11.1 Disease and Parasites 
 
Currently there is not evidence indicating that infectious disease was a predominant factor in the decline 
of Steller sea lions, or is currently having an effect large enough to impede recovery. However, available 
evidence indicates that the potential for such population-level impacts exists. While infectious disease 
occurs naturally in all animal populations, it occasionally can result in mortality levels large enough to 
have population consequences. In addition, some pathogens are known to result in reproductive loss, 
either through spontaneous abortions (e.g., Brucella) (Brown and Bolin 2000), embryonic or fetal re-
absorption, or through rendering the female infertile.  
 
Härkönen et al. (2006) summarized that phocine distemper virus (PDV) caused two epidemics in waters 
off of Northern Europe resulting in the deaths of an estimated 23,000 European harbour seals in 1988 
(Dietz et al. 1989, Heide-Jørgensen et al. 1992) and more than 30,000 deaths in 2002 (Harding et al. 
2002, Jensen et al. 2002). Other marine mammal species have been affected by other viruses, such as 
canine distemper virus and dolphin morbillivirus (Härkönen et al. 2006). Recently, Goldstein et al. (2009) 
confirmed the presence of phocine distemper virus (PDV) in wild caught and salvaged sea otters in areas 
of Prince William Sound, the Kodiak Archipelago and the eastern Aleutian Islands. Steller sea lions are 
now vulnerable to potential exposure to this virus.  
 
Burek et al. (2006) reviewed and compared available serological data from published and unpublished 
sources, as well as from more recent (1997-2000) collections to determine if there was evidence 
indicating that infectious disease may have contributed to the decline of Steller sea lions in the western 
DPS. Data from the western DPS was compared with that from the eastern DPS. These authors reported 
that antibodies from the 1970s to the early 1990s were detectable for Leptospira interrogans, 
Chlamydophila psittaci, Brucella spp., phocid herpesvirus-1, and calciviruses. Serum samples collected 
from 1997-2000 were tested for antibodies to these agents as well as to marine mammal morbilliviruses, 
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canine parvovirus, and canine adenovirus-1 and -2. Due to inconsistencies in the data, the study was 
inconclusive regarding changes in antibody prevalence to these agents during the decline of Steller sea 
lions. Results showed that Steller sea lions had been exposed to phocid herpesviruses, caliciviruses, 
canine adenovirus, and C. psittaci in regions of both increasing and decreasing Steller sea lion abundance; 
the authors concluded that these agents were unlikely to have been the primary cause of the population 
decline but may have contributed to it or may impede recovery. There was no convincing evidence of 
significant exposure to morbilliviruses, Brucella, canine parvovirus, or L. interrogans.  
 
Additional detail from studies in which samples from Steller sea lions were tested for exposure to 
infectious disease agents are available in earlier papers (e.g., regarding phocid herpesvirus, and phocine 
and canine distemper viruses: Barlough et al. 1987, Zarnke et al. 1997, Sheffield and Zarnke 1997; 
regarding morbilliviruses, canine parvovirus, Brucella, Toxoplasma, and influenza A: Sheffield and 
Zarnke 1997, Burek et al. 2003). Examination and necropsy of dead Steller sea lions has shown some 
occurrences of hepatitis, Chlamydia, myocarditis, endometritis, tumors, and pneumonia (Gerber et al. 
1993). In Alaska, Steller sea lions have been exposed to two types of bacteria, Leptospira and Chlamydia 
(Calkins and Goodwin 1988, Sheffield and Zarnke 1997, Burek et al. 2003), and one virus, the San 
Miguel sea lion virus, that have caused reproductive problems in other species. Preliminary results 
indicate higher levels of stress hormones (i.e., haptoglobin) in the eastern DPS, where population 
densities are higher and high prevalence of hookworm parasites have been found (Rea et al. 2010). For 
further discussion of disease agents in pinnipeds, including the effects of parasites, readers may reference 
the Recovery Plan (NMFS 2008). 
 
3.1.11.2 Toxic Substances and Contaminants 
 
No events have been recorded that support the possibility of acute toxicity causing substantial mortality of 
Steller sea lions (other than the Exxon Valdez oil spill in 1989, which occurred well after the Steller sea 
lion decline was underway) (Calkins et al. 1994). Likewise, no toxicological studies have been performed 
on Steller sea lions to determine possible effects of organochlorines, though exposure in marine mammals 
and other wildlife has been associated with reproductive failures (Helle et al. 1976, Reijnders 1986), 
population declines (Martineau et al. 1987), carcinomas (Martineau et al. 1999, Ylitalo et al. 2005), and 
immune suppression (de Swart et al. 1994, Ross et al. 1996, Beckmen et al. 2003).  
  
Heintz et al. (2006) investigated organochlorines in a primary Steller sea lion prey item (pollock) through 
much of the range of Steller sea lions in Alaska. They found higher concentrations of organochlorine 
compounds (OCs) in pollock in southeast Alaska, within the range of the eastern DPS, but also found 
OCs to be ubiquitous throughout their sampling area. Given that the eastern DPS has been increasing 
(e.g., recovering) while consuming prey with higher OC concentrations, it is unlikely that OCs are the 
primary factor for recent declines in population and natality observed in the western DPS. 
 
Flame retardant polybrominated diphenyl ethers (PBDEs) are compounds added to plastics, textiles, 
clothing, electronic circuit boards and other materials. A number of studies have shown that some PBDE 
congeners may induce toxicological effects in laboratory animals, including immune dysfunction, liver 
toxicity, thyroid disruption and possibly cancer (de Wit et al. 2002, MacDonald 2002). Few studies have 
looked at PBDE exposure and associated health effects in marine mammals; this remains a significant gap 
in our understanding of impacts of pollutants on Steller sea lions (Barron et al. 2003). Hong et al. (2005) 
examined polychlorinated biphenyl (PCB) levels in SSL tissues obtained from samples collected from the 
Bering Sea and PWS. They found the levels below immunotoxic and physiological toxic thresholds.  
 
Some studies to date indicate that heavy metals are unlikely to have been a significant factor in the 
decline of the western DPS of Steller sea lion. Castellini (1999) found that zinc, copper, and 
metallothionien levels were comparable between sea lion pups sampled from both the western and eastern 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

3 Status of Species and Critical Habitat Page 106 

DPS, and were lower than for captive Steller sea lions. Mercury levels in the hair of young Steller sea 
lions from both the western and eastern DPSs were lower than for northern fur seals (Beckmen et al. 
2002), yet concerns remained about possible effects on fetal development and interactive effects with 
other contaminants. Holmes et al. (2008) reported some differences in metal concentrations, and their 
potential toxicity, in tissues of western and eastern SSL pups, but concluded that, overall, there were few 
differences in metal concentrations between populations. They did report that western SSLs had 
statistically higher mercury in kidney and liver tissues and lead in liver tissues. 
 
Other studies provide more concern over potential effects of contaminant levels in SSLs. Myers et al. 
(2008) studied OC in blood of SSL pups from western AK and Russia. Average OC concentrations were 
significantly higher in the blood of Russian animals compared to western Alaska (for PCBs and DDTs, 
pb0.001) and in both areas females had higher concentrations than males. They imply that SSLs may be at 
risk for population effects from OC contaminants. In 2008, Myers studied OCs (e.g. DDT, PCBs) in free 
ranging and captive SSLs. He reported that these contaminants have the potential to adversely affect SSLs 
because of their toxicity as accumulated in body tissues. In his thesis published posthumously, Myers 
indicated that his data suggest that concentrations of OCs in Steller sea lions may be high enough to cause 
endocrine or reproductive dysfunction and could potentially impact fertility or fecundity, stating: 
“Therefore, OC contaminants can not be dismissed as a contributing source to either the decline or the 
failure of the Steller sea lion population to recover.” 
  
In a recent study investigating possible regional and age-related differences in mercury exposure in Steller 
sea lions in Alaska, Castellini et al. (2009) measured total mercury in hair during live capture/release 
studies, as well as both methyl mercury and selenium in liver samples from dead animals found 
opportunistically in the field. Young Steller sea lions from western populations (Aleutians, Kodiak, 
Prince William Sound) appeared to have higher levels of mercury exposure than those from the eastern 
population (Southeast Alaska); across all age classes, very young pups seem to have the highest—and 
also the most variable—exposure to mercury. Exposure likely occurs in utero, with a high proportion of 
mercury taking the form of methyl mercury (Castellini et al. 2009).  
 
Castellini et al. (2009) also found that mercury concentrations decreased with age, with older pups, young 
of the year and yearlings showing significantly lower levels of total mercury than young pups. Newborn 
pups exposed to mercury appear to excrete it through their fur, as natal hair is shed and replaced by new 
hair growth. In addition, mercury is not lipophilic and therefore probably not present in high values in 
milk. Further, selenium, which binds to mercury, was found in sufficient concentrations in the liver to 
potentially protect animals from the toxic effects of methyl mercury. These findings indicate that Steller 
sea lions may have several mechanisms which allow them to process and/or sequester mercury, thereby 
minimizing harmful effects. However, further study is necessary to provide insight into these interactions. 
 
Atkinson et al. (2008) noted that the “ability to assess fully the impact of contaminants on the wSSL 
population decline or their poor recovery is hampered by the lack of contaminant studies of SSL, but also 
by a lack of knowledge on the actual mechanisms by which contaminants influence SSL health.. They 
concluded that contaminants could possibly be an adverse factor regarding the future recovery of this 
stock.  
 
In summary, contaminant risks are largely unknown in Steller sea lions and are little understood in 
pinnipeds in general (Barron et al. 2003). Definitive studies that have causally linked contaminant 
exposures and adverse effects in pinnipeds have been limited to laboratory studies with polychlorinated 
biphenyls (PCBs) and mercury (Hg) in dietary studies with captive seals. Field studies with pinnipeds 
have been confounded with other factors and cannot be unambiguously linked to contaminant caused 
impacts. The effects of chronic exposure to toxins is still not well enough understood to relate observed 
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toxin levels to population effects (impacts on vital rates and population trends) in the western DPS of 
Steller sea lion. 
 
3.1.12 Predators 
 
Steller sea lions are eaten by transient killer whales (Orcinus orca) in both the western and eastern DPSs. 
Although transient killer whale predation on Steller sea lions in the North Pacific has received substantial 
attention and study in recent years, major limitations in the available data result in substantial uncertainty, 
especially when trying to determine the historic impacts of killer whale predation. The available 
information on transient killer whale populations and feeding ecology within the range of Steller sea 
lions, and the likely impact of killer whale predation on Steller sea lions is briefly discussed here and 
given greater treatment in Chapter 4. 
 
Evidence indicates that killer whale predation has been, and likely still is, a source of natural mortality in 
Steller sea lions. Pups and juveniles appear to be the most vulnerable age-class, although there is a high 
level of uncertainty associated with the available evidence. Isotope analyses and field observations 
indicate that the primary prey species of killer whales are at lower trophic levels than Steller sea lions, yet 
some groups of killer whales may specialize on Steller sea lions. Recent field studies of predation rates by 
GOA killer whales, a group known to specialize on Steller sea lions, revealed a sea lion mortality rate 
below the annual mortality rate. Other studies, within these same areas, have shown increasing juvenile 
and adult sea lion survivorship through the 1990s and 2000s. The eastern DPS has increased at 
approximately 3% per year for at least 20 years while co-existing with a larger population of transient 
killer whales.  
 
In 2003, the National Research Council (NRC) reported on possible factors in the SSL decline and the 
potential role of fisheries. They noted that multiple factors were likely involved, but due to gaps in 
available data, identification of specific causes is unlikely, but that a weight of evidence analysis indicates 
the decline is most consistent with a top-down forcing scenario. The NRC (2003) report indicated top-
down factors are more probable than hypotheses invoking nutritional stress. Top-down sources of 
mortality, including killer whale predation and human-caused mortality, appear to pose the greatest threat 
to the current population of SSLs according to the NRC (2003).  
 
Springer et al. (2003) suggested a hypothesis that could explain the SSL decline (and the decline of other 
pinnipeds and sea otters) in the North Pacific. Their hypothesis involved the ecological consequences of 
large industrial whaling in the 1950s to 1970s causing a sequential decline in pinnipeds and sea otters 
beginning in that period and continuing through the 1990s. The mechanism was killer whale predation 
that previously concentrated on the great whales that shifted to other sources of prey when whales were 
decimated in this region. Killer whales turned to SSLs, harbor seals, and sea otters as prey, sequentially 
driving each population to low levels. Their hypothesis was based on observations and publications of 
many bioenergetic studies by the authors, knowledge of killer whale feeding ecology, and the coincidence 
of events since the end of World War II in the ecology of the North Pacific. Criticized by many 
(DeMaster et al. 2006; Mizroch and Rice 2006; Trites et al. 2007; Wade et al. 2007), Springer et al. 
(2003) remains an oft-referenced hypothesis on the likely importance and the impact of killer whale 
predation on SSLs and the degree to which killer whales may have either caused the decline in the 
western DPS, or currently suppresses the SSL population. In Springer et al. (2008), the authors disagreed 
with their critics. Estes et al. (2009) further comment on the likely sequential nature of killer whale 
predation on marine mammals in the North Pacific.  
 
In recent years, studies of juvenile SSLs collected as part of Alaska SeaLife Center research and returned 
to the wild have found evidence for high levels of juvenile SSLs mortality, presumably from killer 
whales, in the Kenai Fjords/PWS region in the eastern portion of the range of the western DPS. Horning 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

3 Status of Species and Critical Habitat Page 108 

and Mellish (2009, 2010a, 2010b) report that, based on data collected post-mortem from LHX tagged 
wSSLs from the PWS/KF region, 8 juvenile SSLs were confirmed dead, at least 7 of which were killed by 
predators. Their data show that over half of juvenile SSLs in this region are consumed by predators before 
age 4. They speculate that predation on SSLs, rather than low natality, may be the primary impediment to 
recovery of the wSSL in the PWS/KF region.  
 
Guenette et al. (2007) used ecosystem simulation models (Ecopath and Ecosim) to examine predation by 
killer whales in both the AI region (where SSLs declined) and SE AK (where SSLs increased). They 
report that killer whale predation likely contributed to the SSL decline in the central and western subareas 
of the AI but was not the primary cause. They note that killer whale predation, however, could have 
become a significant source of mortality during the 1990s when SSL numbers were low. Their work also 
suggests that killer whales may have been a large source of SSL mortality in SE AK in the 1960s when 
SSL abundance there was low, but ceased to control population numbers in the region in the 1980s and 
1990s. 
 
Population structure and seasonal movements of killer whales were studied using mark-recapture data in 
the Gulf of Alaska (GOA) and AI regions by Durban et al. (2010 in press). Between the central GOA and 
the central AI, abundance of transient killer whales was estimated to be 345 individuals. Durban et al. 
(2010) note the high potential level of predation pressure that comes from this high a number of killer 
whales. A hot spot of killer whales is in the eastern AI region near Unimak Pass, probably due to the 
seasonal presence of abundant prey (pinnipeds and cetaceans). They noted that throughout the study area, 
not all individual killer whales remain in specific areas at all times, resulting in temporal and spatial 
variation in predation pressure on coastal marine mammals. 
 
Kuker and Barrett-Lennard (2010) reexamined data on sea otter mortalities and population decline in the 
AI region and the causative killer whale hypothesis, and found no empirical data to support that killer 
whales caused the decline. They conclude that the hypothesis is not disproved either, and suggest 
additional factors such as shark predation (increases noted in the region), other predation, disease, and 
contaminants (high in sea otters). Research should focus on these factors. Maniscalco et al. (2008) studied 
SSL pup mortality using remote video at Chiswell Island in the PWS region. Pup mortality up to 2.5 
months post partum averaged 15.4%, with causes varying greatly across years (2001-2007). They noted 
that high surf conditions and killer whale predation accounted for over half the mortalities. They speculate 
that even at this level of pup mortality, the Chiswell Island SSL population has increased. Between 2002 
and 2007, Permyakov and Burkanov (2009) observed killer whale (ecotype uncertain) approaches 
(n=105) to a Russian SSL rookery, but SSL responses were minor; in one case a mass rush into the sea 
occurred with the SSLs tightly grouped together. They noted that predation events were very rare; killer 
whales seemed to show little interest in SSLs at this rookery during the breeding season.  
 
Steller sea lions may also be attacked by sharks, though little evidence exists to indicate that sharks are 
actually preying upon Steller sea lions. Although white shark predation on North Pacific pinnipeds has been 
well documented (LeBoeuf et al. 1982, Ainley et al. 1985, Long et al. 1996), these sharks occur rarely, if at 
all, in the range of the western Steller sea lion population. Salmon shark populations have increased since 
1990, but these sharks are considered piscivorous and have not been reported to prey on Steller sea lions.  
 
The Pacific sleeper shark (Somniosus pacificus) is common in the Gulf of Alaska, Aleutian Islands, and 
Bering Sea (Orlov 1999); however; no scientific evidence presently exists to suggest that sleeper sharks 
actively prey on Steller sea lions. A significant increase in the relative abundance of sleeper sharks 
occurred during 1989-2000 in the central Gulf of Alaska, driven largely by the increase of sharks in 
Shelikof Trough during 1992 and 1993. Most Pacific sleeper shark stomachs that have been examined 
contained remains of fish and invertebrates (Yang and Page 1998, Orlov 1999), but the remains of harbor 
seals and porpoises have also been reported (Bright 1959). A recent analysis of sleeper shark stomachs 
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(n=198) collected in the GOA near sea lion rookeries when pups may be most vulnerable to predation (i.e., 
first water entrance and weaning) found that fish and cephalopods were the dominant prey (Sigler et al. 
2006). Tissues of marine mammals were found in 15% of the shark stomachs, but no Steller sea lion tissue 
was detected. Overall, the study concluded that Steller sea lions are unlikely prey for sleeper sharks. A 
companion study documented that shark and sea lion home ranges overlapped (Hulbert et al. 2006); thus the 
results of these two studies, and others, indicate no scientific evidence presently exists to suggest that 
sleeper sharks actively prey on Steller sea lions. 
 
Mammal-eating killer whales and/or predation from other sources can have considerable impact on SSL 
populations, particularly when a sub-region is comprised of only small numbers of SSLs. Williams et al. 
(2004) examined the energy needs of killer whales and the potential caloric energy provided by various 
prey. Using bioenergetics and demographic modeling, Williams et al. (2004) reported that fewer than 40 
killer whales could have caused the recent Steller sea lion decline in the Aleutian archipelago, and a pod 
of five could suppress a low population. Springer et al. (2003) similarly noted the impact of small 
numbers of killer whales on a depressed SSL population. Durban et al. (2010, in press) (see above) 
surmised that currently a small number of killer whales has the potential to limit recovery of the 
depressed SSL population in the central AI region. Guenette et al. (2007) similarly noted the significant 
source of SSL mortality from killer whales during the 1990s when SSL numbers were low. These 
observations, modeling efforts, and energetics research collectively point to the imposing potential impact 
of killer whale or other sources of predation on SSLs when SSL abundance is low, often called the 
predator pit concept. These studies give some insights into predator impacts on SSLs, but are based on 
limited observation or modeling results. 
 
3.1.13 Competitors  
 
Steller sea lions forage on a variety of marine prey that are also consumed by other marine mammals 
(e.g., northern fur seals, harbor seals, humpback whales), marine birds (e.g., murres and kittiwakes), and 
marine fishes (e.g., pollock, arrowtooth flounder). To some extent, these potential competitors may 
partition the prey resource so that little direct competition occurs. For example, harbor seals and northern 
fur seals may consume smaller pollock than Steller sea lions (Fritz et al. 1995). Competition may still 
occur if the consumption of smaller pollock limits the eventual biomass of larger pollock for Steller sea 
lions, but the connection would be difficult to demonstrate. Such competition may occur only seasonally 
if, for example, fur seals migrate out of the area of competition in the winter and spring months. 
Similarly, competition may occur only locally if prey availability or prey selection varies geographically 
for potential competitors. Finally, competition between Steller sea lions and other predators may be 
restricted to certain age classes, because diet may change with age or size. Further discussion of the 
impacts of competitors is provided in Chapter 4. 
 
3.1.14 Nutritional Stress in Steller Sea Lions 
 
Nutritional stress is defined as the result of a species being unable to acquire adequate energy and 
nutrients from their prey resources. This can be manifested through acute nutritional stress (e.g., 
emaciation, rapid mortality through starvation, large scale breeding failures) and chronic nutritional stress 
(e.g, reduction in fecundity, reduced body size, higher juvenile and adult mortality, increased predation 
risk) (Trites and Donnelly 2003, NMFS 2000). 
 
Inadequate prey intake by Steller sea lions will eventually be manifested at some level as nutritional stress 
(chronic or acute) with various changes in vital rates (see Bowen et al. 2001 [their Table 1], NRC 2003 
[their Table 6.2]). Nutritional stress is considered one of several leading hypotheses to explain the rapid 
decline of the western DPS of Steller sea lion (NMFS 2000), and has been the subject of considerable 
debate (NRC 2003, Trites and Donnelly 2003, Fritz and Hinckley 2005, Springer et al. 2003, Trites et al. 
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2006). However, it has been a difficult hypothesis to test due to a lack of data for Steller sea lions during 
the period of decline, the difficulty of working with these animals in remote locations, the long-term 
nature of the problem, and a poor understanding of the basic nutritional biology of Steller sea lions.  
 
When assessing the potential for nutritional stress in Steller sea lions it is important to distinguish 
between early and late periods of the decline as well as recent population trends. The decline in the 
number of Steller sea lions in the western DPS was rapid through the 1980s, but slowed during the 1990s. 
In terms of testing the nutritional stress hypothesis, this means that the animals currently available in the 
wild for study may no longer be affected by the factors that caused their initial population decline. Many 
of the biological indicators of past (or current) nutritional stress may therefore no longer be measurable in 
direct ways. Nutritional limitation as indicated by reduced body size and reduced late term pregnancy 
rates during the rapid decline of the 1980s contrasts with recent studies of Steller sea lions from the 
western DPS (Table 3.17). Yet, if survival in the 1980s was greatly reduced, then it is likely that affected 
animals are under-represented in current samples. Modeling results by Malavear (2004) suggests that 
juveniles less than one year old may die off fairly rapidly, whereas the older juveniles respond by slower 
growth and maturation times. Frid et al. (2006) suggest that because of interactions between energy 
status, predation risk and prey availability, the body condition of animals could remain high while food 
resources are indeed declining. The marked acute nutritional effects observed for immature and adult 
otariids when prey biomass is reduced during El Niño events (Trillmich and Ono 1991, Soto et al. 2004) 
have not been observed for Steller sea lions (Table 3.17). Therefore, if nutritional stress is acting on the 
western DPS, then we must look for evidence for/against chronic nutritional stress as opposed to acute 
nutritional stress (Trites and Donnelly 2003, Rosen et al. 2006).  
 
Rosen (2009) recently reviewed and evaluated data from laboratory studies of nutritional stress in 
pinnipeds to test if the nutritional stress hypothesis could explain the decline of Steller sea lions. He 
concluded that strong evidence existed for biologically meaningful differences in the nutritional quality of 
major prey species, and that Steller sea lions can partly compensate for low-quality prey by increasing 
consumption. The study acknowledged, however, that the ability to increase consumption is 
physiologically limited, particularly in young animals. The overall impacts of nutritional stress are 
complex, the study concluded, and are dependent upon season, prey quality, age and the duration and 
intensity of the nutritional stress event. The effects of a nutritional stress episode are also affected by 
variation in body condition in the period leading up to the nutritional stress event.  
 
3.1.14.1  Evidence of Nutritional Stress During the Rapid Decline – the 1980s 
 
It is highly likely that no single cause fully explains the rapid decline in Steller sea lion abundance 
observed in the 1980s (NRC 2003). Nonetheless, Steller sea lions collected in the Gulf of Alaska during 
the early 1980s showed evidence of reproductive failure and reduced rates of body growth that were 
consistent with nutritional limitation (Calkins and Goodwin 1988, Pitcher et al. 1998, Calkins et al. 
1998). Lactating females were less likely to become pregnant than non-lactating females during the early 
decline, indicating that the energetic stress of nursing while being pregnant with another pup may have 
prevented a significant number of females from giving birth each year (Pitcher et al. 1998). Better body 
condition was found to increase the probability that a female would maintain pregnancy.  
 
Comparatively low birth rates for females from the western DPS during the 1970s and 1980s (Pitcher and 
Calkins 1981) coupled with elevated embryonic and fetal mortality, appear to have contributed to 
decreased reproductive performance during the period of early decline (Pitcher and Calkins 1981, Calkins 
and Goodwin 1988, Pitcher et al. 1998, NMFS 1998b, 2000). Age-structured models fit to observed time 
series of pup and non-pup counts suggest that declines in reproductive performance of females in the 
western DPS continued through the 1990s and into the 2000s within the western DPS (Holmes and York 
2003, Fay 2004, Winship and Trites 2006).  
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A reduction in average body size of Steller sea lions occurred during the period of rapid decline in the 
1980s, another indication that the western DPS may have been nutritionally compromised (Perez and 
Loughlin 1991, Castellini and Calkins 1993, Calkins et al. 1998). Steller sea lions from the central Gulf of 
Alaska during the 1980s were smaller in length, girth, and weight compared to the 1950s (Calkins et al. 
1998, Fiscus 1961, Mathisen et al. 1962) and 1970s (Perez and Loughlin 1991, Castellini and Calkins 
1993, Calkins and Goodwin 1988). Female Steller sea lions over age 9 in the 1950s were significantly 
larger (standard length and axillary girth) than in the 1970s and 1980s (Calkins et al. 1998). 
 
Calkins et al. (1998) found that the largest reductions in female body size (mass, length, girth) between 
collections of animals from the 1980s and 1970s occurred for animals 1-8 years of age, and suggested 
nutrition as a main factor influencing body length. Winship et al. (20010 found that 90% of asymptotic 
length is achieved at age 4 for females and age 8 for males. Calkins and Pitcher (1982) reported that SSLs 
reach asymptotic length in their first 8 years of life. Calkins et al. (1998) backdated 8 years from their 
mid-1980s sample to determine the break point for the reduction in size—the late 1970s, or just after the 
1977 regime shift. Ages of Steller sea lions from the 1958 collection (Fiscus 1961, Mathisen et al. 1962) 
ranged from 9 to 22. Backdating 9-22 years from 1958, to see when growth was important to setting the 
size of the older females collected then, yields 1936-1944 as the critical years for the oldest females and 
1949-1957 for the youngest. Thus, female Steller sea lions collected in 1958 grew to large sizes from 
1936-1957; this was a period when diets, for at least a portion of the interval, apparently were dominated 
by gadids and flounders (Imler and Sarber 1947). Applying the same procedure to the size data from the 
mid-1970s yields 8-year growth intervals of approximately 1959-1967 for the oldest (16 years) and 1968-
1976 for the youngest; or from 1959-76 for all ages. The oldest animals underwent their 8 critical growth 
years during a period of what is thought by some to have been rich in high quality prey (Trites and 
Donnely 2003), yet they were smaller than those animals from the preceding gadid-rich era of the mid-
1940s. 
 
Trites et al. (2008) compared Steller sea lion skull-growth curves from animals that grew before and after 
the 1976/77 regime shift, and found that females were significantly larger after this time period in the 
western DPS, as were males in the western DPS. No difference in body size over time was detected in the 
eastern DPS. The authors suggest that pups in the western DPS were nursed longer and remained longer 
with their mothers following the regime shift to survive in an environment of abundant, low-quality prey. 
What this reflects, in fact, is that females who are giving birth less often, on average, have the capacity to 
nurse individual pups longer.  
 
Overall, the changes in morphological indices from animals in the wild (Pitcher et al. 2000) are consistent 
with sub-optimal nutritional status in the 1980s compared with the 1970s. Further, adult females in the 
1970s were themselves smaller than in the late 1950s (Calkins et al. 1998), indicating that nutritional 
stress may have occurred prior to the regime shift of the mid-1970s.  
 
3.1.14.2  Evidence for Nutritional Stress During the Slower Decline – the 1990s 
 
Much of the research from 1990-2004 to determine the extent to which nutritional stress (either acute or 
chronic) could be a factor in the decline of the western DPS Steller sea lions involved comparing 
individual animals from the western and eastern DPS. Many of the studies focused on pup condition, as 
well as maternal attendance patterns, foraging biology and adult dietary analyses. Contrary to what would 
be expected for animals experiencing acute nutritional stress, Steller sea lion pups in the early 1990s were 
heavier in the areas of population decline (i.e. the western DPS) than in rookeries where the population 
was increasing (Merrick et al. 1995). Pups at two rookeries within the area of decline were heavier in 
1992-93 than prior to the decline in 1965 and 1975. Similar results were reported by Davis et al. (1996, 
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2004) who found no significant differences in pup birth sizes between declining and stable populations in 
the 1990s; nor were there differences in adult female body mass or composition.  
 
After analysis of blood chemistry and hematology in pups less than 1 month of age, Rea et al. (1998) 
found that pups in southeast Alaska had elevated beta-HBA concentrations suggesting they underwent 
longer periods of fasting than seen in pups in other areas. Their findings did not indicate that pups from 
areas of population decline were nutritionally stressed. Rea et al. (2003) found no indication of poor body 
condition (based on percent total body lipid) in pups from either area. Paradoxically, Adams (2000) found 
pup growth rates were higher and females were larger by mass and length in declining western DPS areas 
(see also Brandon 2000).  
 
Results from numerous studies in the 1990s suggest that adult females at rookeries in the declining 
population did not have difficulty finding prey during the summer, an opposite from expected finding 
based on comparative studies between the western and eastern DPS of Steller sea lion milk composition 
(Davis et al.1996, Adams 2000), pup milk intake rates (Adams 2000), pup growth rates (Davis et al. 
1996, Adams 2000), maternal attendance patterns and foraging trip duration (Brandon 2000, Milette and 
Trites 2003, Andrews et al. 2002), and dive behavior as an indicator of foraging effort during early pup 
rearing (Rehberg et al. 2009). Furthermore, no apparent difference was observed between average winter 
attendance cycles of females from the declining western DPS and increasing eastern DPS haul out 
populations (Trites et al. 2006b).  
 
In the 21st century, no evidence has yet been found of exceptional pup mortality, low birth weights in the 
western DPS, or poor growth of pups in the area of decline. Body fat contents were highly variable in 
both areas at 15 months of age (Rea et al. 2003). Fadely et al. (2004) compared growth rates of 29 Steller 
sea lions captured in a longitudinal survey in Alaska from 2000-2003, and found that growth rates for 
juveniles were higher in the western DPS than for the eastern DPS. This finding suggests that juveniles in 
the wDPS are not nutritionally stressed, a result in agreement with the relatively high survival estimated 
from branded animal observations (L. Fritz, AFSC, pers. comm.., 28 May 2010).  
 
Blood chemistry and hematological parameters, including blood urea nitrogen (BUN), ketone bodies 
(e.g., b-HBA), hematocrit and hemoglobin concentration, show characteristic patterns with changes in 
nutrition (Keyes 1968, Rea 1995), and have been experimentally induced in fasted Steller sea lion pups 
and juveniles (Rea et al. 1998b, Rea et al. 2000). However, Rea et al. (1998a) found no evidence of 
nutritional stress based on these parameters in wild Steller sea lions from areas with the greatest 
population declines. Red blood cell data from a study by Bishop and Morado (1995) reported elevated 
target cells and depressed poikilocyte levels in pups from the western DPS compared to those in the 
eastern DPS, indicative of anemia in the western DPS. Conversely, Castellini et al. (1993) reported no 
obvious differences in hematocrit or hemoglobin levels in pups during the 1990s from the western DPS 
compared to reference values. In evaluating serum haptoglobin levels (an indicator of acute stress 
response) in Steller sea lions, Zenteno-Savin et al. (1997) reported elevated serum levels in the western 
DPS compared to the east, but were careful to avoid speculation on the cause of these differences. 
 
The general conclusion from these physiological studies comparing the eastern and western DPS during 
the 1990s has been that nutritional stress was not evident in adult females or pups from the western DPS. 
Whether this was due to inherent biases in the study design or other confounding factors is not known. 
One potential confounding factor in these studies may be habitat differences between the study sites. This 
would affect prey aggregation (Lowe and Fritz 1997) and thus foraging times for Steller sea lions 
(Andrews et al. 2002). The large reduction in the western DPS Steller sea lion population by 1990 would 
likely affect relative prey availability for individuals through reduced competition (Winship and Trites 
2003). Despite poor knowledge of the underlying mechanisms, morphological (Williams unpublished 
data) and survey (Fritz and Stinchcomb 2005) data indicate a trend towards improvement in conditions of 
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Steller sea lions in the western DPS relative to conditions in the late 1970s and 1980s, while other 
demographic evidence (Holmes et al. 2007, Holmes and York 2003, Fay 2004, Fay and Punt 2006) 
suggests a lingering chronic impact (low fecundity) that could affect the ability of the western DPS to 
recover. 
 
3.1.14.3  Energetic Demands and the Junk Food Hypothesis 
 
Changes in the structure of fish communities in the North Pacific Ocean (Hollowed and Wooster 1992, 
1995, Anderson and Piatt 1999) could alter the quality or availability of prey for Steller sea lions. 
Alverson (1992) proposed that changes in the structure of the Bering Sea and Gulf of Alaska ecosystems 
resulted in the dominance of pollock and other gadids (e.g. Pacific cod), and that the shift to ecosystems 
dominated by pollock had been the overriding factor in the Steller sea lion decline. He suggested a link 
between the changes in ecosystem trophic structure and the decline of Steller sea lions based on the 
notion that pollock are a low quality food and the western population of Steller sea lions has not been able 
to sustain itself with a larger fraction of its diet comprised of pollock. This has become known as the 
“junk food hypothesis” (Rosen and Trites 2000a, Trites and Donnelly 2003). Initially, proponents of this 
hypothesis suggested that juveniles and adult females experienced reduced survival and fecundity due to 
their lower quality, gadid-rich diet.  
 
Low energy prey such as pollock or capelin is part of normal Steller sea lion diets. Winship and Trites 
(2003) concluded that the key difference between the diets of increasing and decreasing Steller sea lion 
populations in the North Pacific is the overall amount of low energy prey consumed by Steller sea lions in 
each region (i.e., the average energy density of each meal). Dietary data available for the 1990s (Sinclair 
and Zepplin 2002) further indicates that higher rates of population decline correlated with meals that had 
overall lower energy densities. However, pollock makes up a significant portion of the diet of increasing 
populations of sea lions in southeast Alaska (Trites et al. 2006d), and Pacific hake (Merluccius productus) 
is dominant in the diet of sea lions in Oregon (Riemer and Brown 1997). Furthermore, several stable and 
increasing populations of otariids including California sea lions (Bailey and Ainley 1982, Riemer and 
Brown 1997, Gearin et al. 1999), Cape fur seals (Punt et al. 1995), and South American sea lions (Dans et 
al. 2004) have diets with a high proportion of relatively low energy prey (e.g., gadids). 
 
A number of short-term diet manipulation studies on captive pinnipeds have been conducted to determine 
the effect of nutritional status on Steller sea lion health. One such study reported that young Steller sea 
lions raised in captivity did not substantially increase food intake when switched from an ad libitum diet 
of herring to one of pollock (Rosen and Trites 2000a). The implication from this study was that the 
captive immature sea lions did not consume sufficient quantities of low-energy fish to maintain energy 
homeostasis, and thus lost weight during the experiments. A similar finding was reported for immature 
harp seals (Kirsch et al. 2000). A study on mature harbor seals suggested that digestibility may be more 
dependant on prey species and less dependant on nutrient composition of any particular type of prey 
(Stanberry 2003), while showing that adult harbor seals can maintain body condition and health over a 
short period on a low-fat diet, mainly by slightly increasing their food intake. Fadely et al. (1994) found 
that California sea lions maintained mass equally well on a diet of pollock or herring.  
 
The maximum weight that a Steller sea lion can digest per day on a sustainable basis appears to be about 
14-16% of their body mass (Rosen and Trites 2004). Rosen and Trites (2002, 2004, 2005) found that 
Steller sea lions could alter their food intake in response to short-term changes in prey quality or 
availability and that food restrictions are likely to result in a “foraging response” rather than a “fasting 
response” which could produce a higher net energy deficit than first suspected (Rosen and Trites 2005). A 
low energy prey diet was found to necessitate food intake levels that apparently exceeded the 
physiological digestive capacities of young animals (Rosen and Trites 2004); in contrast, older Steller sea 
lions could consume the extra calories required without hitting the upper ceiling on digestive capacity. 
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This was due in part to the lower relative energy needs of the older Steller sea lions compared to young 
animals (Winship et al. 2002).  
 
Rosen et al. (2006) also found that Steller sea lions can alter food intake levels to account for lower 
energy density prey but that juveniles may be more susceptible to these changes as well as reduced 
availability of prey given their consumption requirements. Similarly, Calkins et al. (2005) conducted 
feeding experiments with 3 juvenile sea lions and concluded that Steller sea lions were able to 
compensate for lower quality prey (without reaching satiation as described by Rosen and Trites 2004).  
 
Based on additional captive studies, there appears to be a marked seasonal effect on both body mass and 
composition of juvenile Steller sea lions (Rosen and Trites 2002, Kumagai 2004, Kumagai et al. 2006). 
Juveniles maintained on a low-lipid pollock diet lost significantly more body lipid reserves during periods 
of growth than animals on a high-lipid herring diet. Similarly, juvenile Steller sea lions on calorically 
equivalent, sub-maintenance diets of low lipid Atka mackerel showed a greater reduction in lipid reserves 
than when fed sub-maintenance quantities of high lipid herring (Rosen and Trites 2002, 2005). While the 
Steller sea lions fed Atka mackerel lost more of their lipid energy reserves, the Steller sea lions fed 
herring lost more lean body mass (e.g., muscle). If sea lions in the wild are similarly restricted in their 
energy intake, it could have detrimental effects on individual fitness regardless of the prey type. However, 
these theoretical effects remain to be demonstrated in free-ranging populations which do not have mono-
specific diets.  
 
Low diet diversity may play a role in nutritional stress, but reported relationships between the level of 
population decline and diet diversity has been questioned (Atkinson et al. 2007 and references cited 
therein). Rosen and Kumagai (2008) found that Steller sea lions that were fed restricted diets during 
spring, summer, fall, and winter lost an average of 10% of their initial body mass, indicating that the 
degree of change after food restriction was significantly affected by season. They also found that both 
rates of body mass loss and changes in cortisol were greatest in the winter, suggesting that Steller sea 
lions may be more strongly impacted by short-term, reduced energy intake during winter than during 
other seasons. 
 
The duration of nutritional limitation, age of the animals, seasonal changes in energetic demands and 
effects of captivity appear to be important factors when evaluating the effects of diet on pinniped 
physiological responses. The aforementioned studies involved relatively short-term (2-6 week) changes in 
the diets of juvenile pinnipeds held in permanent captivity. Calkins et al 2005) evaluated the effects of 
diet on free-ranging juvenile Steller sea lions held in temporary captivity. One group of Steller sea lions 
was fed only pollock, while another group was fed a mixed diet composed primarily of herring. All 
animals gained weight on both diets, and there were no significant differences in the rate of mass increase 
between the two groups, nor were there any negative health consequences detected in the treatment 
(pollock) group.  
 
The longest study conducted to date was by Castellini (2002) and Calkins et al. (2005) and evaluated 
three different diets on three sea lions over a three-year period. The diets were designed to reflect the pre- 
and post-decline diets in the Kodiak area and that of Steller sea lions in southeast Alaska where the 
population has increased. Changes in body mass of one adult male and two adult females were not 
significantly different on the three diet regimes, which led the authors to conclude that sea lions could 
compensate for low energy prey by increasing their ingestion if sufficient quantity was available. They 
found that changing seasonal physiology is likely to have more impact on body condition than quality of 
prey (Calkins et al. 2005) 
 
Overall, as a result of the above-described studies, there is widespread agreement that adult Steller sea 
lions can compensate for lower energy prey by increasing the amount of food they eat. In addition, while 
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there are some differential effects between high-lipid and low-lipid (or low-protein and high-protein) prey 
on sea lion body composition (e.g., decline in body fat proportion on low-lipid diet), adult Steller sea 
lions are able to maintain weight and healthy body condition when they consume sufficient prey to meet 
their energy demands, while juvenile Steller sea lions, due to smaller stomach capacity, apparently cannot 
if they consume only low-energy density prey (Rosen 2009). This result from captive feeding experiments 
suggests that in areas with a high proportion of gadid in the diet (e.g., central Gulf of Alaska, eastern 
Aleutian Islands), juvenile survival and condition should also be low. However, survival of juvenile sea 
lions in the 2000s in the eastern Aleutian Islands and central Gulf of Alaska has improved considerably 
since the 1980s (Figure 3.16), while juvenile condition based on animals captured and instrumented at-sea 
has been high (Fadely et al. 2005, Lander et al. 2009, NMML unpublished); both of these findings are 
contrary to the results predicted by the juvenile nutritional stress hypothesis proposed Trites and Rosen 
(2003) and summarized by Rosen (2009). Gadids (primarily pollock) have very likely been an important 
component of a healthy sea lion diet for decades (Calkins et al. 2005, Fritz and Hinckley 2005, Rosen 
2009, Sigler et al. 2009).  
 
3.1.14.4  Research Challenges 
 
A critical challenge for Steller sea lion researchers is demonstrating the mechanistic links between prey 
availability, nutritional stress of the individual, and changes in survival and reproductive rates that would 
lead to population level effects. Figure 4.25 illustrates the myriad potential biological effects that could 
occur in immature and adult Steller sea lions if individuals were nutritionally limited. The effects range 
from morphological, physiological, and behavioral changes to alterations in vital rates that would affect 
population trends. A comparison of how these effects may have changed across the 1980s, 1990s, and 
2000-2004 identifies many of the data gaps that need to be filled to assess current nutritional status for the 
western DPS of Steller sea lions. Given that no measurements have been made for adult Steller sea lions 
in the Alaska portion of the western DPS since the 1990s (other than numbers of individuals from 
population counts), changes in body condition, reproductive success, and foraging parameters that would 
be direct indicators of acute or chronic nutritional stress are currently unknown for adults, except for 
those estimated by demographic models (York 2003, Fay 2004, Fay and Punt 2006, Holmes et al. 2007). 
 
To date, the focus of nutritional research has been on the effects of nutritional status on individual Steller 
sea lion behavior, health, and physiology. Proximate dietary mechanisms under investigation include: 1) 
decreased energy intake due to changes in the availability or energy content of prey, 2) changes in the 
energy requirements of the predator, 3) deficiency of other nutrients (i.e., protein or specific amino acids) 
or essential elements, 4) physiology of metabolic homeostasis, and 5) assessment of nutritional stress 
responses for different age classes.  
 
Part of the difficulty in assessing chronic nutritional stress lies in determining the temporal or spatial scale 
of study (i.e., how system-wide and/or localized availability of prey affects Steller sea lion foraging 
ecology). A series of critical data gaps remain regarding the determination of 1) in which parts of the 
range have rates of natality continued to decline, 2) whether this decline is due to reduced prey biomass, 
abundance, and nutritional stress, and 3) how females respond to nutritional stress in their relative energy 
expenditures on lactation, pregnancy and their own maintenance.  
 
3.1.14.5  Summary of Nutritional Stress 
 
Nutritional stress may result from the inability of Steller sea lions to acquire sufficient prey to meet the 
energetic demands, especially during reproduction or seasonal growth. Steller sea lions in the 1970s and 
1980s exhibited symptoms of nutritional stress (Calkins et al. 1998, Pitcher et al. 1998, Trites and 
Donnelly 2003), but there is no comparable evidence that nutritional stress was responsible for the 
continued decline of the western DPS during the 1990s. This may be due in part to differences in 
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methodologies between decades, and the focus on comparing increasing and decreasing populations of 
sea lions during the 1990s rather than comparing pre- and post-decline conditions. More recently, 
morphological and survey data indicate a trend towards improving conditions for Steller sea lions in the 
western DPS, while demographic evidence from the 2000s suggests a lingering chronic impact (low 
fecundity) that may affect the western DPS’s ability to recover. 
 
Findings indicate that juveniles are susceptible to nutritional stress due to their high metabolic 
requirements, potential consumptive limitations (Rosen and Trites 2003), and limited foraging abilities. In 
terms of acute nutritional stress, there is no indication at any time (1970s–2005) of emaciated juveniles or 
adults, of a decrease in pup body size, or of lactating females spending more time searching for prey 
(Table 3.17). However, total birth rates at some rookeries and overall survival rates appeared to be lower 
during the 1990s. This and a well-documented continued drop in the number of pups and adults counted 
through the 1990s may have been due to chronic poor nutrition among other causes. The 1990s data 
suggest that (1) although diet composition of western animals had not changed, adult females appeared to 
secure enough food to adequately nurse their pups within the first 4-6 weeks of lactation, and (2) pregnant 
females with and without pups may have experienced chronic nutritional stress after leaving the rookery, 
as evidenced by decreased pregnancy rates of lactating females and decreased natality rates overall. There 
have not been any adult female Steller sea lions captured and handled since the late 1990s, due to a 
change in focus during the period from 2000 – 2006 on juveniles, and on the termination of required 
permits to handle adult females since 2006.  
 
3.2 Steller Sea Lion Designated Critical Habitat 
 
On August 27, 1993 NMFS published a final rule to designate critical habitat for the Steller sea lion (58 
FR 45269). The areas designated as critical habitat for the Steller sea lion were determined using the best 
information available at the time (see regulations at 50 CFR Part 226.202), including information on land 
use patterns, the extent of foraging trips, and the availability of prey items. Particular attention was paid to 
life history patterns and the areas where animals haul out to rest, pup, nurse their pups, mate, and molt. 
Critical habitat areas were finally determined based upon input from NMFS scientists and managers, the 
first Steller Sea Lion Recovery Team, independent marine mammal scientists, and the public (Figures 3.2 
and 3.3). 
 
Designated critical habitat for Steller sea lions (both eastern and western DPSs) includes 1) a terrestrial 
zone that extends 3,000 ft (0.9 km) landward from the baseline or base point of each major rookery and 
major haulout, 2) an air zone that extends 3,000 ft (0.9 km) above the terrestrial zone, measured vertically 
from sea level, 3) an aquatic zone that extends 3,000 ft (0.9 km) seaward in State and Federally managed 
waters from the baseline or basepoint of each major haulout in Alaska that is east of 144° W long, 4) an 
aquatic zone that extends 20 nm (37 km) seaward in State and Federally managed waters from the 
baseline or basepoint of each major rookery and major haulout in Alaska that is west of 144° W long, and 
5) three special aquatic foraging areas in Alaska; the Shelikof Strait area, the Bogoslof area, and the 
Seguam Pass area. Specific coordinates for these protected areas can be found in the regulations at 50 
CFR § 226.202). 
 
3.2.1 Description of Critical Habitat  
 
Steller sea lions require both terrestrial and aquatic resources for survival in the wild. Land sites used by 
Steller sea lions are referred to as rookeries and haulouts. Rookeries are used by adult males and females 
for pupping, nursing, and mating during the reproductive season (late May to early July). Haulouts are 
used by all size and sex classes but are generally not sites of reproductive activity. The continued use of 
particular sites may be due to site fidelity, or the tendency of Steller sea lions to return repeatedly to the 
same site, often the site of their birth. Presumably, these sites were chosen by Steller sea lions because of 
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their substrate and terrain, the protection they offer from terrestrial and marine predators, protection from 
severe climate or sea surface conditions, and the availability of prey resources. 
 
Steller sea lion critical habitat is listed in 50 CFR §226.202 (all major Steller sea lion rookeries are 
identified in Table 3.18 and major haulouts in Table 3.19 along with associated terrestrial, air, and aquatic 
zones). NMFS recognizes that more accurate locations for the sites listed in 50 CFR §226.202 are 
available. Advances in technology and repeated surveys to these areas have resulted in more precise and 
accurate location estimates. NMFS intends to update these locations as soon as practicable. However, the 
current inaccuracy in some of the locations in 50 CFR §226.202 does not substantially diminish the utility 
of those designations, rather, more accurate locations would aid those citizens attempting to navigate or 
fish near these listed sites. 
 
Two kinds of marine foraging habitat were designated as critical: (1) areas immediately around rookeries 
and haulouts, and (2) three aquatic foraging areas where large concentrations of important prey species 
were known to occur. 
 
First, areas around rookeries and haulout sites were chosen based on evidence that many foraging trips by 
lactating adult females in summer may be relatively short (20 km or less; Merrick and Loughlin 1997). 
Also, mean distances for YOY in winter may be relatively short (about 30 km; Merrick and Loughlin 
1997, Loughlin et al. 2003). These young animals are just learning to feed on their own, and the 
availability of prey in the vicinity of rookeries and haulout sites must be crucial to their transition to 
independent feeding after weaning. Similarly, haulouts around rookeries are important for juveniles, 
because most juveniles are found at haulouts not rookeries. Young animals are almost certainly less 
efficient foragers and may have relatively greater food requirements, which suggests that they may be 
more easily limited or affected by reduced prey resources or greater energetic requirements associated 
with foraging at distant locations. Therefore, the areas around rookeries and haulout sites must contain 
essential prey resources for at least lactating adult females, YOY, and juveniles, and those areas were 
deemed essential to protect. 
 
Second, three marine areas were chosen based on 1) at-sea observations indicating that Steller sea lions 
commonly used these areas for foraging, 2) records of animals killed incidentally in fisheries in the 1980s, 
3) knowledge of Steller sea lion prey and their life histories and distributions, and 4) foraging studies. In 
1980, Shelikof Strait was identified as a site of extensive spawning aggregations of pollock in winter 
months. Records of incidental take of sea lions in the pollock fishery in this region provide evidence that 
Shelikof Strait is an important foraging site (Loughlin and Nelson 1986, Perez and Loughlin 1991). The 
southeastern Bering Sea north of the Aleutian Islands from Unimak Island past Bogoslof Island to the 
Islands of Four Mountains is also considered a site that has historically supported a large aggregation of 
spawning pollock, and is also an area where sighting information and incidental take records support the 
notion that this is an important foraging area for Steller sea lions (Fiscus and Baines 1966, Kajimura and 
Loughlin 1988). Finally, large aggregations of Atka mackerel are found in the area around Seguam Pass. 
These aggregations have supported a fishery since the 1970s and are in close proximity to a major sea lion 
rookery on Seguam Island and a smaller rookery on Agligadak Island. Atka mackerel are an important 
prey of sea lions in the central and western Aleutian Islands. Records of incidental take in fisheries also 
indicate that the Seguam area is important for Steller sea lion foraging (Perez and Loughlin 1991). 
 
3.2.2 Essential Features of Critical Habitat 
 
The regulations at 50 CFR §424.12(b) outline those physical and biological features which should be 
considered when designating critical habitat for listed species, which include space for individual and 
population growth; food, water, air, light, minerals, or other nutritional or physiological requirements; 
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cover or shelter; sites for breeding, reproduction, rearing of offspring; and habitats that are protected from 
disturbance or are representative of the historic geographical and ecological distributions of a species. 
 
In general, the physical and biological features of critical habitat essential to the conservation of Steller 
sea lions are those items that support successful foraging, rest, refuge, and reproduction. The August 27, 
1993 final rule to designate critical habitat for the Steller sea lion (58 FR 45269) describes essential 
aquatic (foraging areas) and terrestrial features (rookeries and haulouts) of critical habitat and the rational 
behind the regulatory definition of critical habitat. 
 
3.2.2.1  Essential Features of Marine Critical Habitat 
 
Prey resources are the most essential feature of marine critical habitat for Steller sea lions (see 58 FR 
45269). Marine areas may be used for a variety of other reasons (e.g., social interaction, rafting or 
resting), but foraging is the most important Steller sea lion activity that occurs when the animals are at 
sea. A discussion of Steller sea lion foraging patterns and prey use has been discussed in Sections 3.1.6-
3.1.10. While many of the important physical and biological elements of Steller sea lion critical habitat 
can be identified, most of those features (particularly biological features) cannot be described in a 
complete and quantitative manner.  
 
The status of critical habitat is best described as the status of the important prey resources contained 
within those areas. Walleye pollock, Atka mackerel, Pacific cod, arrowtooth flounder, rockfish, herring, 
capelin, sand lance, other forage fish, squid, and octopus are important prey items found in Steller sea lion 
critical habitat. Due to the dynamic nature of aquatic ecosystems and fish, NMFS was unable to describe 
the specific attributes of prey within critical habitat at the time of listing. Thus, prey resources were 
described in general, and are constantly re-assessed to determine their conservation value to Steller sea 
lions. These fishery resources are evaluated annually and that description is contained in the SAFE reports 
produced by the Council and NMFS.  
 
Understanding the status and trends of fish species known to be prey items essential to Steller sea lions is 
a crucial aspect in understanding the quality of critical habitat and, in turn, potential impacts to Steller sea 
lion populations. Although this consultation addresses the entire federal groundfish fishery, as well as 
parallel fisheries, the following four fish species are considered to be principal prey species for Steller sea 
lions in the western DPS: Atka mackerel, walleye pollock, Pacific cod, and arrowtooth flounder. This 
determination results from species found to make up at least 10% of the Steller sea lion diet (Sinclair and 
Zeppelin 2002).  
 
We include here a brief summary of status for these principal prey species from the 2009 SAFE reports, 
including historical ABC and TAC data where available (see Tables 3.20-3.27). It is important to note 
that certain locations are more significant than others for Steller sea lions relative to prey, depending how 
heavily they rely on a particular species as a component of their diet. For instance, Atka mackerel make 
up less of the diet for Steller sea lions in the Gulf of Alaska than they do in the Aleutian Islands, while 
arrowtooth flounder in the Gulf of Alaska are more important to sea lions than they are in the Aleutian 
Islands. Further information on these species can be accessed by referencing the SAFE reports in their 
entirety (NPFMC 2009). 
 
Atka Mackerel 
 
Atka mackerel (Pleurogrammus monopterygius) is the most prevalent species found in the diet of Steller 
sea lions in the western and central Aleutian Islands region (Sinclair and Zeppelin 2002) and in the 
Russian subpopulation (Waite et al. 2005). The species is widely distributed along the continental shelf 
across the North Pacific Ocean and Bering Sea from Asia to North America. On the Asian side they 
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extend from the Kuril Islands to Provideniya Bay (Rutenburg 1962); moving eastward, they are 
distributed throughout the Komandorskiye and Aleutian Islands, north along the eastern Bering Sea shelf, 
and through the Gulf of Alaska to southeast Alaska. During periods of high recruitment in the Aleutian 
Islands, it is thought that juvenile Atka mackerel may move into the Gulf of Alaska under favorable 
conditions (Ronholt 1989, Lowe et al. 2005). Recently, Atka mackerel have been detected by the summer 
trawl surveys primarily in the Shumagin (Western) area of the Gulf of Alaska.  
 
The Aleutian Islands biomass estimate from the 2006 Aleutian Islands bottom trawl survey was 728,935 
mt, down 18% relative to the 2004 survey estimate. The decrease in biomass in the 2006 survey is largely 
a result of a decrease in biomass found in the western area (376,414 mt in 2004 down to 100,693 mt in 
2006), despite a large increase in the eastern area. Relative to the 2004 survey, the 2006 biomass 
estimates are down 73% in the Western area, up 3% in the Central area, and up 44% in the eastern area. 
Areas with large catches of Atka mackerel in the most recent 2006 survey included Seguam Pass, Tanaga 
Pass, Kiska Island, and Stalemate Bank. 
 
Most of the Gulf of Alaska Atka mackerel biomass (96%, 98%, and 99.6% in 2005, 2007, and 2009 
respectively) is distributed within the Shumagin area of the western GOA. Atka mackerel were 
encountered in 24% of the hauls conducted in the Shumagin area in the 2009 survey. The 2009 estimate 
of Atka mackerel biomass in the Shumagin area is 135,100 t.  
 
In the GOA, from 1977 to 1984 and in 1990, up to 11% of the annual Atka mackerel harvest was caught 
within 20 miles of all Gulf of Alaska Steller sea lion rookeries and major haulouts, reflecting the offshore 
distribution of the fishery. In 1991-1993, however, the fishery moved closer to shore, and this percentage 
increased to 82-98%, almost all of which was caught between 10-20 nm of Steller sea lion rookeries on 
Ogchul and Adugak Islands (near Umnak Island), and Atkins and Chernabura Islands in the Shumagin 
Islands. Currently, however, Steller sea lion protection measures prohibit directed fishing for Atka 
mackerel in the GOA; there has not been a directed Gulf of Alaska Atka mackerel fishery since 1996. 
This fishery is now prosecuted mostly by cooperatives using larger trawl vessels (2% is allocated to jig 
gear) and in platoon groupings to spread effort geographically and temporally.  

 
 

Walleye Pollock 
 
Walleye pollock (Theragra chalcogramma) is a semi-pelagic schooling fish widely distributed in the 
North Pacific Ocean. Concentrations in areas and depths are dependent on season. Pollock in the Gulf of 
Alaska are managed as a single stock independently of pollock in the Bering Sea and Aleutian Islands. In 
the Bering Sea (2009 SAFE report) the 2009 unfished spawning biomass was estimated to be 4,934,000 
mt, the female spawning biomass 1,443,000 mt (projected to be 1,830,000 mt in 2010), and a maximum 
2010 ABC (Tier 1b) of 813,000 mt. The 2009 Bogoslof pollock echo integration-trawl (EIT) survey 
resulted in the lowest estimate of biomass (110,000 mt) in the region since the EIT survey began in 1988. 
No fishery is recommended on the Bogoslof stock. In the Aleutian Islands, spawning biomass (F100) is 
300,000 mt, with the maximum permissible ABC for 2010 under Tier 3b of 33,064 t. The maximum 
permissible ABC under Tier 5 using the 2006 bottom trawl survey for both years is 15,670 t. In the GOA, 
the model estimate of spawning biomass in 2010 is 184,567 t, which is 29.8% of unfished spawning 
biomass (based on average post-1977 recruitment) and below B40% (248,000 t).  Recommended ABC for 
2010 was 77,150 mt.  
 
The fishery for pollock in the Gulf of Alaska is entirely shore-based with approximately 90% of the catch 
taken with pelagic trawls. During winter, fishing effort targets pre-spawning aggregations in Shelikof 
Strait and near the Shumagin Islands. Fishing in summer is less predictable, but typically occurs on the 
east side of Kodiak Island and in nearshore waters along the Alaska Peninsula. Since 1992, the Gulf of 
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Alaska pollock TAC has been apportioned spatially and temporally to reduce potential impacts on Steller 
sea lions.  
 
The Aleutian Islands fisheries management area is comprised of the federal and Alaska State managed 
waters off the Aleutian Islands chain from 170°W to 170°E longitude. The 1991 through 2002 Aleutian 
Islands bottom trawl surveys consistently found a relatively even distribution of pollock throughout the 
Aleutian Islands fishery management area. In contrast, the 2004 and 2006 Aleutian Islands trawl surveys 
reveal an apparent easterly shift in the distribution pollock. The earlier bottom trawl surveys estimated 
that on average 35% of the total Aleutian Islands pollock biomass was located in the area between 170°W 
and 174°W longitude. The 2004 and 2006 surveys estimated 85% and 73% of the total Aleutian Islands 
pollock biomass, respectively, occurred in this eastern-most area of the Aleutian Islands fisheries 
management area.  
 
There is considerable uncertainty in the Aleutian Islands pollock assessment, in part due to an incomplete 
understanding of pollock stock structure and because no fishery or survey age data have been available 
since 2006. The stock assessment for this species indicates that the spawning stock biomass dropped to 
near 20% of virgin biomass in 1999, but began to increase in following years due to a moratorium on 
directed pollock fishing between 1999 and 2005. The lack of age data since 2006 makes the more recent 
trends in abundance from the stock assessment model rather uncertain, but the model suggests a 
stabilization to slight increase. The estimated female spawning biomass projected for 2010 is 97,486 t. 
The projected total age 3+ biomass for 2010 is 307,046 t. 
 
Pacific Cod 
 
Pacific cod (Gadus macrocephalus) is a transoceanic species, occurring at depths from shoreline to 500 
m. The southern limit of the species’ distribution is about 34° N latitude, with a northern limit of about 
63° N latitude. Pacific cod is distributed widely over the eastern Bering Sea (EBS) as well as in the 
Aleutian Islands (AI) area. Tagging studies (e.g., Shimada and Kimura 1994) have demonstrated 
significant migration both within and between the EBS, AI, and Gulf of Alaska (GOA). Juveniles occur 
mostly over the inner continental shelf at depths of 60 to 150 m. Adults occur in depths from the shoreline 
to 500 m, although occurrence in depths greater than 300 m is fairly rare.  
 
Estimates of total abundance (both in biomass and numbers of fish) obtained from the trawl surveys in the 
BSAI indicate that biomass increased steadily from 1978 through 1983, and then remained relatively 
constant from 1983 through 1988. The highest biomass ever observed by the survey was the 1994 
estimate of 1,368,120 t. Following the high observation in 1994, the survey biomass estimate declined 
steadily through 1998. The survey biomass estimates remained in the 596,000-619,000 t range from 2002 
through 2005. Survey biomass estimates dropped after 2005, producing all-time lows in 2007 and again in 
2008. The 2009 biomass estimate was slightly higher than the 2008 estimate. 
  
In the GOA, the highest biomass ever observed by the survey was the 2009 estimate of 752,651 t, and the 
low point was the preceding (2007) estimate of 233,310 t. The 2009 biomass estimate represented a 223% 
increase over the 2007 estimate. In terms of population numbers, the record high was observed in 2009, 
when the population was estimated to include over 573 million fish. The 2005 estimate of 140 million 
fish was the low point in the time series.  
 
Arrowtooth Flounder 

 
The arrowtooth flounder (Atheresthes stomias) is a relatively large flatfish which occupies continental 
shelf waters almost exclusively until age 4, but at older ages occupies both shelf and slope waters. 
Migration patterns are not well known; however, there is some indication that arrowtooth flounder move 
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into deeper water as they grow, similar to other flatfish. Spawning occurs in deep waters (>400m) in 
winter along the continental shelf break. 
 
Arrowtooth flounder have a wide-spread bathymetric distribution in the Bering Sea/Aleutian Islands 
region and are believed to be at a high level, primarily as a result of a series of above average year-classes 
spawned from 1995-2003, and minimal commercial harvest. Biomass point estimates for arrowtooth 
flounder from the standard survey area in the eastern Bering Sea and Aleutian Islands region indicate that 
between 1982-1994, arrowtooth abundance increased eight-fold to a high of 570,600 mt. The population 
biomass remained at a high level from 1992-1997. Following this, population biomass declined, then 
increased in 2005 to peak at 757,685 mt. The 2009 survey point estimate was lower at 453,559 mt. 
Modelling estimates indicate that arrowtooth flounder total biomass increased more than four-fold from 
1976 to the 2009 value of 1.09 million mt. 
 
For the BSAI region, the projected age 1+ total biomass for 2010 is 1,120,160 mt. The projected female 
spawning biomass for 2010 is 807,100 mt. The recommended 2010 ABC is 156,300 mt. 
 
In the Gulf of Alaska, arrowtooth flounder are currently one of the most abundant groundfish species. 
Trophic studies suggest they are an important component in the dynamics of the Gulf of Alaska benthic 
ecosystem. The recommended 2010 ABC in the Gulf of Alaska is 215,882 mt. The projected female 
spawning biomass for the GOA for 2010 is 1,253,210 mt. 
 
3.2.2.2  Essential Features of Terrestrial Critical Habitat 
 
In this section we describe important Steller sea lion habitat areas based on usage patterns. This includes 
the determination of important sites not previously designated as critical habitat under the ESA, a review 
of rookeries, and a description of the seasonal usage of both ESA and non-ESA designated sites. 
 
Long-used rookery sites were likely selected by Steller sea lions for a variety of reasons, including 
substrate and terrain, protection from land-based and marine predators, protection from harsh wave or surf 
conditions, and local availability of prey. Successful reproduction for the species depends on the 
availability of rookery sites where animals can aggregate for sufficiently long periods of time to give 
birth, mate, and raise their young until the young are able to survive at sea. As the reproductive period 
requires at least several months, food supplies in the vicinity of the rookeries must be sufficient to meet 
the energetic needs of animals involved in reproduction (adult females and males and pups). Once the 
reproductive season and the need for social aggregation are over, and pups have gained sufficient 
competence at sea, then animals (including mothers with pups) may not disperse to other haulout sites. 
Throughout the remainder of the year, the local availability of prey remains a crucial factor (probably the 
most important factor) in determining their movements and distribution. Mothers with dependent pups are 
still likely to be constrained in their foraging distribution. All pups are susceptible because they have 
limited reserves compared to adult animals. Pups in the process of weaning are likely poor foragers that 
may be susceptible to reductions in prey availability. Pups are likely dependent on nearshore prey 
resources while they make the difficult transition to independent foraging. Juveniles, older but still 
immature, must continue to develop their foraging skills over time, but probably remain particularly 
sensitive to reductions in available prey. Like other, older animals, they may range more widely, but their 
distribution and haulout patterns must be determined, in large part, by the availability of prey. 
 
The foraging success of these animals, whether based on rookeries or haulouts, is determined by their 
ability to balance the gains from foraging with the costs of daily activities, including the act of foraging 
itself (i.e., energy balance). If the prey resources around rookeries and haulouts are inadequate for their 
needs (potentially reduced or depleted), then they are forced to increase the time and energy expended to 
find sufficient prey. As a result, they are more likely to fail in securing the resources necessary for 
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growth, reproduction, and survival. Population recovery will likely depend upon increased reproduction 
and juvenile survival. 
 
Determination of Important Terrestrial Sites  
 
In the 1998 Biological Opinion (NMFS 1998), NMFS identified nineteen Steller sea lion sites which were 
not designated as critical habitat but which required special management measures in order to avoid 
jeopardizing the western DPS. The determination was based on historical population counts in which at 
least one recorded count of non-pup Steller sea lions exceeding certain criteria during the breeding 
(greater than 200 non-pups from May-August) or non-breeding seasons (greater than 75 non-pups from 
September-April; NMFS 1998; their Table 2.26). The nineteen sites were not designated as critical 
habitat, but were included for management purposes as part of the RFRPA process (NMFS 1999). 
 
The analysis was repeated again in March 2006 (NMFS 2006b) and updated through breeding season 
non-pup surveys conducted in 2006 and 2007 (Fritz et al. 2008). The criteria for breeding season haulout 
use remained the same (>200 non-pups), but the non-breeding season threshold count was raised from 75 
to 100 non-pups. This was based on the work of Sease and York (2003), who found that non-breeding 
season counts were approximately half those of breeding season counts. The threshold number of 200 was 
used previously during critical habitat designation to determine which haul-outs were “major” based 
largely on counts conducted during the breeding season. Therefore, the 200 non-pup breeding season 
count was retained as the threshold, and the non-breeding season count of 100 was used to identify major 
non-breeding season haulouts. Thus, the reference to “major” haulouts and rookeries throughout this 
section refer to those listed in critical habitat based on the thresholds described above. Additional haulouts 
and rookeries not originally designated as critical habitat, but considered necessary to provide protection 
for the recovery and conservation of the species, are referred to here as “important” sites. 
 
Analysis of non-pup count data collected through 2007 indicates that Samalga Island and Amchitka/Cape 
Ivakin (listed in bold in Table 3.28) could be removed from the list of 19 important sites because both 
sites had only one breeding season count > 200 animals. Ugamak/Round (in italics in Table 3.28) failed to 
meet either criteria since 1990, but should be retained as an important site for management purposes, 
given that it is an integral part of the Ugamak Island rookery complex and represents a significant 
terrestrial site within that complex. An additional 21 haul-out sites were identified as meeting the criteria 
for an important site. However, only six sites met the criteria since 1990 and should be included as 
important sites: 
 
 ELIZABETH/CAPE ELIZABETH had 112 non-pups in March 1993 
 FLAT had 174 non-pups in Dec 1994 and 125 in March 1999 
 UNGA/ACHEREDIN POINT had 264 non-pups in June 2004 
 UNIMAK/OKSENOF POINT had 269 non-pups in June 2007 
 TAGALAK had 150 non-pups in March 1999 
 SEMISOPOCHNOI/TUMAN POINT had 154 non-pups in March 1993 

 
The remaining fifteen sites technically met the criteria, but all had only 1 or 2 counts that met the criteria 
and all but two occurred prior to 1966. Therefore, the following sites may not currently be important sites: 
 USHAGAT/ROCKS SOUTH (breeding 1985) 
 UGAIUSHAK (breeding 1956) 
 AKUN/AKUN HEAD (non-breeding 1960) 
 AKUTAN/NORTH HEAD (non-breeding 1957) 
 EGG (non-breeding 1957) 
 UNALASKA/CAPE STARICHKOF (non-breeding 1960 and breeding 1977) 
 UNALASKA/SPRAY CAPE (non-breeding 1960) 
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 CARLISLE (breeding 1960 and breeding 1965) 
 AMLIA/CAPE MISTY (breeding 1959) 
 IKIGINAK (breeding 1959) 
 IGITKIN/SW POINT (breeding 1959) 
 SKAGUL/S. POINT (breeding 1959) 
 GARELOI (breeding 1960). 
 USHAGAT is the island on which USHAGAT/SW is located, and the latter is both an ESA-listed 

haul-out and an RFRPA site 
 AMATIGNAK is the island on which AMATIGNAK/NITROF POINT is located, and the latter 

is both an ESA-listed haul-out and an RFRPA site. 
 
The sites listed in Table 3.29 meet the minimum thresholds of non-pup counts in the breeding and non-
breeding seasons since 1990, are not ESA-listed critical habitat sites, and are also considered to be 
important sites. The list includes 23 sites: 17 of the original 19 important sites (NMFS 1999; Table 3.28), 
plus 6 additional sites identified in NMFS (2006b) and in Fritz et al. 2008. 
 
Determination of Important Rookeries 
 
A site has previously been designated as a “rookery” when a minimum number of pups have been born 
and certain demographic and behavioral characteristics have been observed including: bulls defending 
territories occupied by adult females with pups, a low proportion of juvenile animals, and sub-adult males 
occupy the area outside of defended territories. It is important to identify these rookery sites such that 
appropriate management can be applied to rookeries which are more vulnerable to stressors during the 
summer pupping and breeding season.  
 
For this analysis, rookeries were defined as sites with a pup count of at least 50 since 1978. In support of 
this value, the age and sex composition of the Steller sea lion population occupying these rookeries was 
compared with that on haulouts based on analysis of medium format photographs taken in 2004 (NMFS 
2006b). Based on the analysis (NMFS 2006b), five new sites10 in the range of the western DPS should be 
considered rookeries for conservation purposes (NMFS 2006b): Chiswell Islands, Jude Island, 
Kanaga/Ship Rock, Lighthouse Rocks, and Ushagat/SW. For the eDPS in southeast Alaska, two new 
sites, Biali Rocks and Graves Island, are now considered rookeries. White Sisters also was established as 
a new rookery in Southeast Alaska in the early 1990s.  
 
Four sites in the range of the western DPS previously designated as rookeries should be considered as 
haulouts because none have had a pup count >50 (Agligadak, Semisopochnoi/Pochnoi, 
Semisopochnoi/Petrel, Amchitka/East Cape) (NMFS 2006b). The remaining 34 ESA-listed rookeries 
should retain their rookery status, and the five sites listed above should be added for a total of 39 
rookeries in the western DPS. The eastern DPS rookery count should currently number five with the new 
sites from above. These changes are articulated in Table 3.30. 
 
Determination of Terrestrial Seasonal Usage Patterns 
 

                                                      
10 These 5 sites are designated critical habitat haulouts under the ESA (50 CRR part 226.202). Although the critical 
habitat designation includes a determination of haulout or rookery for each site, no specific action is required for 
haulouts in the ESA designation (whereas no-entry zones exist to 3 nautical miles for rookeries in the western DPS). 
However, the type of site is important when considering whether the habitat is being conserved under Section 7 of 
the ESA. Therefore, accurate description of whether a site is a haulout or rookery is important and must be updated 
occasionally as usage patterns change due to population demographics and environmental changes.  



DRAFT GROUNDFISH BIOLOGICAL OPINION 

3 Status of Species and Critical Habitat Page 124 

As stated above, the selection of important sites and seasons is based on the requirement to provide the 
protection necessary for recovery and conservation of the species. The analysis evaluates important sites 
and seasons based on seasonal counts from 1990-2005. The following general standards were used to 
make determinations about the important sites described above. Designated critical habitat sites that did 
not meet the criteria were labelled as “neither” in the seasonal column (Table 3.31).  
 

Summer haulout: > 200 non-pups in at least 1 year since 1990 
Winter haulout: > 100 non-pups in at least 1 year since 1990 
Summer rookery: > 50 pups in at least 1 year since 1975 (and had > 200 non-pups since 1990) 
Winter rookery: > 100 non-pups in at least 1 year since 1990 (site must also be classified as 

summer rookery) 
 
Seasonal differences were a result of variations in sea lion counts in summer and winter surveys (Sease 
and York 2003), smaller aggregations and wider dispersal in winter, more time at sea in winter and less 
time at haulouts where they would be counted. The list in Table 3.31 includes all of the sites designated as 
critical habitat, the additional 23 sites identified above, and 34 sites which did not meet either seasonal 
criteria during this time period. 
 
While these are the best available data for the purpose of identifying important haulout sites, the breeding 
and non-breeding seasonal counts summarized here could under-represent the importance of some haulout 
sites to Steller sea lions and, on that basis, should not be considered conservative. Finally, factors other 
than the decline could have altered the distribution patterns of Steller sea lions and the relative importance 
of their haulouts. However, the best available scientific and commercial data are not sufficient to describe 
such a change in haulout patterns as a result of changes in oceanographic parameters or changes in 
composition of the prey community. As described above, the existing data on haulout patterns is 
sufficient to indicate some hauling sites that have been or are currently important to Steller sea lions. It is 
not sufficient to detect shifting patterns of use that could be attributed to any general factor.  
 
3.3 Humpback Whale 
 
3.3.1 Species Description and Distribution 
 
The humpback whale (Megaptera novaeangliae) belongs to the Order Cetacea, suborder Mysteceti. The 
mysticeti are baleen whales, named for the comb-like plates (baleen) descending from the roof of the 
mouth that are used to filter prey. Humpback whales are in the family of rorquals, the Balaenopteridae.  
 
Humpback whales are distributed worldwide in all ocean basins. Two types of migrations may be 
distinguished: (1) within-season movement through a portion of the summer range, presumably in order 
to find or follow concentrations of prey; and (2) long-distance migrations between summering and 
wintering areas (NMFS 1991). Although humpback whales travel to follow prey, they also exhibit a high 
degree of site fidelity to feeding areas by segregating into discrete feeding aggregations, between which 
little interchange occurs (Waite et al. 1999, Calambokidis et al. 2001, Witteveen et al. 2004, 
Calambokidis et al. 2008). The rate of interchange between Alaska feeding areas (i.e., southeast Alaska, 
Prince William Sound, the Gulf of Alaska, Kodiak Island, Yakutat Bay, and the Bering Sea) has been 
found to be less than 1% (Mizroch et al. 2004).  
 
Most humpback whales occur in the temperate and tropical waters of the northern and southern 
hemispheres in the winter (from 10-23 latitude). During this period, breeding and reproductive activities 
are their principal focus; during the warmer months, humpback whales move to northern latitudes where 
feeding is the principal activity. The historic feeding range of humpback whales in the North Pacific 
included coastal and inland waters around the Pacific Rim from Point Conception, California, north to the 
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Gulf of Alaska and the Bering Sea, and west along the Aleutian Islands to the Kamchatka Peninsula and 
into the Sea of Okhotsk (Nemoto 1957, Tomlin 1967, Johnson and Wolman 1984). 
 
Traditionally, efforts to define humpback whale feeding aggregations and migratory routes have relied on 
mark-recapture techniques using photo-id or genetics; however, both methods require individuals to be 
sampled at both breeding and feeding grounds (Witteveen et al. 2009a). Recent analysis of stable carbon 
and nitrogen isotopes has been used to examine population structure and feeding ecology, where isotopic 
signatures in the tissues of whales reflect the ratio of heavy to light isotopes in their foods. Beyond 
defining distinct feeding aggregations, geographic variability in stable isotope ratios of both humpback 
whales and their prey can be used to understand more about foraging ecology and prey use in humpback 
whale habitat areas (Witteveen et al. 2009a). Using this technique, researchers found evidence for 6 
isotopically distinct feeding groups in the North Pacific. Further results show promise in increasing 
understanding of humpback whale life history in the North Pacific by assigning breeding whales to their 
high-latitude feeding destinations through stable isotope analysis (Witteveen 2009b).  
 
To date, three management units (populations) of humpback whales are recognized in the North Pacific, 
migrating between their respective summer/fall feeding areas to winter/spring calving and mating areas as 
follows (Calambokidis et al. 1997, Baker et al. 1998):  
 

1) the California/Oregon/Washington and Mexico population, which are found 
winter/spring in coastal Central America and Mexico and migrate to the coast of 
California to southern British Columbia in summer/fall (Calambokidis et al. 1989, Steiger 
et al. 1991, Calambokidis et al. 1993); 

 
2) the Central North Pacific population, which are found winter/spring in the Hawaiian 
Islands and migrate to northern British Columbia/southeast Alaska (including Glacier 
Bay) and Prince William Sound west to Kodiak in summer/fall (Baker et al. 1990, Perry 
et al. 1990, Calambokidis et al. 1997); and  

 
3) the Western North Pacific population, which occurs in winter/spring off Japan and, 
based on Discovery Tag information, probably migrate to waters west of the Kodiak 
Archipelago (the Bering Sea and Aleutian Islands) in summer/fall (Berzin and Rovnin 
1966, Nishiwaki 1966, Darling 1991).  

 
Currently, these populations continue to be distinguished as three management units for conservation and 
management purposes, as defined in the Stock Assessment Reports produced by NMFS. However, recent 
data from the Structure of Populations, Levels of Abundance, and Status of Humpbacks (SPLASH) 
project conducted between 2004-2006 indicate that population structure and migration patterns are much 
more complex than previously understood. Though many life history questions remain about migratory 
pathways, routes and destinations, the overall pattern from the research findings showed that coastal 
wintering regions of the western (Asia) and eastern (mainland Mexico and Central America) North 
Pacific were the primary wintering areas for the lower latitude coastal feeding regions. The wintering 
areas off Hawaii and Revillagigedo Archipelago were the primary wintering regions for the more central 
and northern latitude feeding areas (Calambokidis et al. 2008). 
 
For the purposes of this Biological Opinion, the effects of the proposed action on humpback whales will 
be assessed for two of these three management units based on their distributional overlap with the action 
area: the Central North Pacific population and the Western North Pacific population. However, given that 
this consultation occurs under the authority of Section 7 of the ESA, NMFS will ultimately be making 
final conclusions on effects to the humpback whale as a species, Megaptera novaeangliae, as listed under 
the ESA.  
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3.3.1.1  Western North Pacific Population 
 
The continental shelf of the Aleutian Islands and Alaska Peninsula were once considered the center of the 
North Pacific humpback whale population (Berzin and Rovnin 1966; Nishiwaki 1966). The northern 
Bering Sea, Bering Strait, and the southern Chukchi Sea along the Chukchi Peninsula appear to form the 
northern extreme of the Western North Pacific population’s range (Nikulin 1946, Berzin and Rovnin 
1966). However, sightings of humpback whales in the Bering Sea were most frequent south of Nunivak 
Island and east of the Pribilof Islands (Berzin and Rovnin 1966; Braham et al. 1977; Nemoto 1978; 
Braham et al. 1982; Leatherwood et al. 1983). 
 
Surveys in the central-eastern and southeastern Bering Sea in 1999 and 2000 resulted in updated 
information about the distribution of humpback whales in these areas (Moore et al. 2002). The only 
sightings of humpback whales in the central-eastern Bering Sea were southwest of St. Lawrence Island; 
animals co-occurred with a group of killer whales and a large aggregation of Arctic cod. A few sightings 
occurred in the southeast Bering Sea, primarily outside Bristol Bay and north of the eastern Aleutian 
Islands (Moore et al. 2002). In a NMFS survey cruise in 2001 and 2002 of the central and eastern 
Aleutian Islands, humpback whales were most common in the area between Samalga and Unimak Islands 
(Sinclair et al. 2005). Of the 259 individuals seen, only 3 were west of Samalga. These sightings clearly 
demonstrate that the Aleutian Islands and Bering Sea remain important feeding areas (NMFS 2006a). In 
addition, a NOAA survey conducted in 2005 found numerous humpback whales north of the central 
Aleutian Islands, reinforcing the idea that the Bering Sea is an important foraging habitat (Angliss and 
Allen 2008).  
 
Data from the SPLASH research effort has suggested the likely existence of unknown wintering areas 
(those that have not been previously described) for humpbacks which feed around the Aleutians and in the 
Bering Sea. These animals were not well-represented in any of the winter sampling areas, indicating that 
they must be using a different and unidentified winter location. Although a reasonable assumption for this 
breeding ground would be a region in the eastern central North Pacific, the location is uncertain given the 
complexities revealed through the SPLASH study around migratory pathways (Calambokidis et al. 2008).  

 
3.3.1.2  Central North Pacific Population 
 
Humpback whales in the Central North Pacific population are believed to summer throughout southeast 
Alaska, the central and western portions of the GOA, including Prince William Sound, around Kodiak 
Island (including Shelikof Strait and the Barren Islands), and along the southern coastline of the Alaska 
Peninsula. In Prince William Sound, prior to 1991, humpback whales have congregated near Naked 
Islands, in Perry Passage, near Cheega Island, in Jackpot, Icy and Whale Bays, in Port Bainbridge and 
north of Montague Islands between Green Island and the Needle (Hall 1979, 1982; von Ziegesar 1984; 
von Ziegesar and Matkin 1986). The few sightings of humpback whales in offshore waters of the central 
GOA are usually attributed to animals migrating into coastal waters (Morris et al. 1983), although use of 
offshore banks for feeding is also suggested. 
 
Most humpback whales in the Central North Pacific population spend the winter months in the waters off 
Hawaii where they breed, give birth to and nurse their calves. The whales undertake the northward 
migration to Alaska waters in late winter and generally arrive on the feeding grounds in May, remaining 
into November before returning to the waters off Hawaii. Some animals, however, remain on the feeding 
grounds year-round. Humpback whales do not feed while on the wintering grounds off Hawaii. 
 
3.3.2 Listing Status 
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Humpback whales were listed as endangered under the ESA in 1973 (16 USC 1531 et seq.) due to the 
reduced population size that resulted from significant commercial whaling harvest. At the time of this 
listing, the population was considered to be in danger of extinction in all or a portion of its range. 
Historically, both aboriginal and early commercial harpoon whalers harvested an unknown number of 
humpback whales. Much greater harvest pressure occurred in the 20th Century when these animals were 
subject to heavy commercial exploitation during modern whaling operations. Prior to 1905, there were an 
estimated 15,000 humpback whales in the entire North Pacific; by 1966, following commercial harvest, 
the population was estimated to be between 1,000 and 1,200 animals. Measures to protect the humpback 
whales in the North Atlantic were first taken in 1946 with the establishment of the regulatory 
International Whaling Commission (IWC), and a ban on non-subsistence hunting followed in 1955. In 
1965, the IWC banned the commercial hunting of humpback whales in the Pacific Ocean. Soviet whalers, 
however, continued to harvest humpback whales until 1980 (Perry et al.1999). Currently, some illegal 
whaling continues although actual harvest levels are unknown. Humpback whales are also protected by 
the Convention on International Trade in Endangered Species of Wild Flora and Fauna and the MMPA.  
 
3.3.3 Population Status and Trends 
 
There are clear indications of increasing trend for humpback whales found in the North Pacific basin. The 
past annual abundance estimate for the entire North Pacific population (Central, Eastern, and Western) 
was 6,010 animals (Calambokidis et al. 1997). More recent abundance estimates are now available for 
humpback whale populations throughout the North Pacific based on data collected under the SPLASH 
program through photo-identification studies of humpback whales in wintering areas and summer feeding 
areas. The current SPLASH-based population estimate for the entire North Pacific is approximately 
18,000-20,000 individuals. A total of 18,469 quality fluke-id photographs were taken in over 27,000 
approaches of humpback whales, in an international effort involving 50 research groups and more than 
400 researchers in 10 countries. Over 50% of the population was estimated to winter in Hawaii, with large 
numbers also overwintering in Mexico. Numbers of whales wintering in Asia and Central America were 
low (1,000 or less). Average abundance estimates for feeding areas ranged from approximately 100-700 
for Russia, 6,000-14,000 for the Bering Sea and Aleutians, 3,000-5,000 each for the Gulf of Alaska and 
the combined Southeast and British Columbia area, 200-400 for Southern British Columbia-Northern 
Washington, and 1,400-1,700 for California-Oregon (Calambokidis et al. 2008).  
 
3.3.3.1 Western North Pacific Population 
 
Until recently, the Western North Pacific humpback whale population was previously estimated at about 
394 animals (Calambokidis et al. 1997). However, in light of the low geographic coverage of sampling 
effort for the western North Pacific population, this number was likely an underestimate of the stock’s 
true abundance (Angliss and Allen 2008). Currently, results from the SPLASH project estimate a 
population of approximately 6,000-14,000 for the Bering Sea and Aleutians, and 100-700 for Russia. 
 
Waite et al. (1999) identified 127 individual humpback whales in the Kodiak Island area between 1991 
and 1994 and estimated there were 651 whales in this region (95% CI:356-1,523). This study also 
estimated that 200 humpback whales regularly feed in Prince William Sound. Meanwhile, photo-
identification studies initiated to the west of Kodiak Island from 1999 to 2002 have identified 171 
individual humpback whales, which resulted in a mark-recapture estimate of 410 (95% CI: 241-683). It is 
not known how many animals occurring to the west of Kodiak Island belong to the Western or Central 
North Pacific stock, but matches between animals photographed west of Kodiak Island and animals 
photographed in Hawaii, offshore Mexico, coastal Mexico, and Japan clearly indicate that overlap 
between stocks occurs in this area (Witteveen et al. 2004).  
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In the BSAI, the humpback whale population was dramatically reduced by commercial whaling. The 
humpback whale population is believed to have increased since whaling ceased, although the rate of 
increase is unknown. Brueggeman et al. (1987) did not sight humpback whales in the North Aleutian and 
St. George Basin Outer Continental Shelf planning areas to the north and west of the Alaska Peninsula. 
Similarly, Stewart et al. (1987) did not observe humpback whales during aerial surveys on or near areas 
hunted by vessels from the Akutan whaling station in the eastern Aleutians. Braham et al. (1977) saw 14 
humpback whales in the northern Bering Sea in August 1976, and Braham et al. (1982) documented 25 
humpback whales between 1958 and 1978 between Unimak Pass and the Pribilof Islands in the southern 
Bering Sea (NMFS 2006). A research cruise in 1994 found humpback whales in scattered aggregations 
(57 sightings) throughout the 2,050 nm study area south of the Aleutian Islands (Forney and Brownell 
1996). Sightings of humpback whales also occurred during the survey conducted in the eastern Bering 
Sea in 2000; these sightings resulted in an estimated abundance of 102 (95% CI: 40-262). It is unknown 
whether these animals belong to the central or western North Pacific stock of humpback whales (Angliss 
and Allen 2008). 
 
3.3.3.2  Central North Pacific Population 
 
Humpback whales in the Central North Pacific show a high degree of fidelity to feeding areas. This 
fidelity is maternally directed; that is, whales return to the feeding areas where their mothers first brought 
them as calves (Martin et al. 1984, Baker et al. 1987). Humpback whales in the Central North Pacific 
population typically show fidelity to either the southeast Alaska or the Prince William Sound feeding 
areas. Photographs taken from 1979-1996 indicate that less than 1% of the individual whales 
photographed in these areas moved between areas (Mizroch et al. 2004). Due to the lack of interchange 
between the southeast Alaska area and the Prince William Sound, Kodiak and Shumagin Islands feeding 
areas, it is unlikely that a reduction in the population in southeast Alaska would be augmented by animals 
that use other feeding areas. Thus, NMFS is considering whether the southeast Alaska feeding area, and 
possibly other feeding areas in the North Pacific, warrant formal designation as separate stocks under the 
MMPA (Angliss and Allen 2008).  
 
Prior to results from the SPLASH study, abundance estimates indicated that the Central North Pacific 
stock consisted of approximately 4,005 individuals and had been increasing in abundance since the early 
1980s (Angliss and Outlaw 2005; Mobley, Jr. et al. 1999; Baker and Herman 1987). This estimate uses 
Darroch’s (1961) method, utilizing only data from wintering areas and averaging the 1991-92, 1992-93, 
and 1991-93 winter release-recovery information (Calambokidis et al. 1997). The current best adult 
survival rate in the Central North Pacific population is estimated at 0.963 (95% CI: 0.944-0.978) based on 
over 31 years of data from over 11 research groups (Mizroch et al. 2004). 
 
In Prince William Sound from 1977 to 2001, 315 individual humpback whales identified using fluke 
photo-identification methods (von Ziegesar 1992, Waite et al. 1999, von Ziegesar et al. 2004). In the 
Northern British Columbia region (primarily near Langara Island), 275 humpback whales were identified 
from 1992 to 1998 (G. Ellis, pers. comm., reported in Angliss and Lodge 2004). Straley et al. (2002) 
analyzed data for the northern portion of southeast Alaska from 1994-2000 and indicated an annual 
abundance of 961 humpback whales. However, this estimate for southeast Alaska is known to be a 
minimum estimate because there was little to no photo-identification effort in the lower half of southeast 
Alaska (south of Frederick Sound) (Angliss and Allen 2008). In addition, current results from the 
SPLASH study indicate that the humpback whale population in the combined feeding areas of southeast 
Alaska and Northern British Columbia is approximately 3,000-5,000 animals at present (Calambokidis et 
al. 2008). 
 
In the Northern British Columbia region, 850-1,000 individuals were identified in 2003, significantly 
more than the previously reported 275 animals from 1992-1998 (J. Ford, pers. comm. in Angliss and 
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Outlaw, 2005). In Hawaii, Baker and Herman (1987) estimated the entire stock to be 1,407 individuals 
from data collected between 1980 and 1983. Between 1993 and 2000, aerial surveys were conducted 
throughout the main Hawaiian Islands which resulted in estimates that grew from 2,754 in 1993 to 4,491 
in 2000 (Mobley et al. 2001). 
 
Humpback whales in southeast Alaska have been intensively studied in Glacier Bay National Park and 
Preserve. The Park Service has monitored humpback whales in the bay every year since 1985 to 
document the number of individuals, residence times, spatial and temporal distribution, feeding behavior 
and interactions with vessels (Neilson and Gabriele 2008). This monitoring program covers most of 
Glacier Bay and Icy Strait. The overall number of whales in the combined study area of Glacier Bay and 
Icy Strait has generally increased over the last 20 years. In 2008, 157 whales were observed, and fifteen 
mother/calf pairs were documented in Glacier Bay/Icy Strait with a calculated crude birth rate of 9.6% 
(Neilson and Gabriele 2008).  
  
Estimates of population growth vary among researchers and across regions for humpback whales in the 
central North Pacific population. Mizroch et al. (2004) estimated the central North Pacific stock to be 
increasing at a rate of 10% per year. Mobley et al. (2001) estimated an annual population increase of 7% 
based on aerial surveys conducted from 1993 – 2000 across the main Hawaiian Islands. The rate of 
increase between 1979 and 2000 for the humpback whale population in southeast Alaska has been 
calculated as ~0.088 (Angliss and Lodge 2004). The currently acknowledged rate of increase for the 
central North Pacific population of humpback whales is 7% per year (Angliss and Allen 2008), while 
humpback whale population growth for the North Pacific as a whole is estimated to be increasing at 5% 
per year (Calambokidis et al. 2008). 
 
3.3.4 Life history information 
 
3.3.4.1 Reproductive Biology 
 
Humpback whale calving in the northern hemisphere generally takes places between January and March. 
Age at sexual maturity has been estimated to range from 4 to 9 years in females, and annual pregnancy 
rates have been estimated at about 0.40-0.42 (NMFS unpublished and Nishiwaki 1959). The calving 
interval for females, though variable, appears to range from 2-3 years. For some females, however, 
calving may take place on an annual or multi-year basis (up to 5 years) (NMFS 1991). Gestation averages 
about 12 months and lactation generally lasts close to a year. One female in southeast Alaska was 
observed with a calf for three consecutive summers, while another was seen with a calf for two summers 
in a row. Although the specific timing of separation may vary, the majority of calves are weaned after one 
year (Perry et al. 1999). In the North Pacific, the annual reproduction rate in wintering areas has been 
estimated at 0.58 calves per year; in summering areas, this rate was estimated at 0.38 calves annually 
(Perry et al. 1999).  
 
3.3.4.2 Feeding Ecology and Behavior 
 
Humpback whales feed in coastal waters near shore and exhibit a wide range of foraging behaviors. They 
feed singly or in groups using several different feeding strategies to capture their prey. Some of the 
common feeding behaviors in southeast Alaska include lunge-feeding conducted by individual animals, 
non-synchronized diving behavior, and bubble-net feeding. Bubble-net feeding generally involves an 
assemblage of animals diving near an aggregation of prey, releasing bubbles to concentrate the prey and 
surfacing through the bubbles to capture the prey. On each lunge, each whale in the group appears to 
maintain the same position, indicating an organized feeding structure during such maneuvers (Alaska-BC 
Whale Foundation 1996). Little is known about the underlying social structure of such foraging groups, 
although research indicates that animals associated with one another through foraging appear to have 
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enduring social bonds and may represent combinations of individuals performing compatible tasks 
(Sharpe 2002). Ongoing investigations into feeding behavior in southeast Alaska are examining the 
relatedness of humpback whales in cooperative social groups through genetic analysis (Alaska-BC Whale 
Foundation 1996). 
 
Humpback whales feed mainly on small schooling fishes, euphausiids, and other large zooplankton. Fish 
prey species in the North Pacific include Pacific herring (Clupea harengus pallasi), capelin (Mallotus 
villosus), juvenile walleye pollock (Theragra chalcogramma), and sand lance (Ammodytes hexapterus). 
Humpback are also known to feed on eulachon, Atka mackerel, Pacific cod, saffron cod, arctic cod, 
juvenile salmon, and rockfish. In the waters west of the Attu Islands and south of Amchitka Island, Atka 
mackerel were preferred prey of humpback whales (Nemoto 1957). Invertebrate prey include euphausiids 
(krill), mysids, amphipods, shrimps, and copepods (Wing and Krieger 1983, Krieger and Wing 1986, 
Krieger 1986). The productive temperate waters off Alaska have historically contained large numbers of 
herring schools and krill patches in inland coastal waters in predictable locations. Humpback whales in 
southeast Alaska, although not limited to these areas, return to specific feeding locations such as 
Frederick Sound, Chatham Strait, North Pass, Sitka Sounds, Glacier Bay, and Point Adolphus. Adult 
animals typically consume up to 3,000 pounds per day, and generally only forage while on the feeding 
grounds 6 to 9 months of the year. Should the animals not get enough food during the time spent in 
Alaska, compensation will not occur in other locations or at other times of the year. 
 
3.3.4.3 Diving Behavior 
 
Maximum diving depths recorded for humpback whales are approximately 150 meters (but usually less 
than 60 meters), and dives may last up to 21 minutes (Hamilton 1997, Dolphin 1987). In southeast 
Alaska, dive times for feeding humpback whales average 2.8 minutes. For non-feeding whales, dive times 
average 3.0 minutes, and for resting whales dive times average 4.3 minutes (Dolphin 1987). Most 
humpback whale dive depths are probably relatively shallow due to the fact that their prey is generally 
found at depths above 300 m (NMFS 2002). 
 
3.3.4.4 Vocalizations and Hearing 
 
Hearing in marine mammals is a function of the level of sounds that marine mammals can hear in the 
absence of ambient noise (hearing thresholds); the ability of the animal to discriminate between different 
frequencies and intensities; effects of masking (the ability to distinguish signal from ambient); and 
individual variability. Humpback whales communicate at and respond to low frequency noise, generally 
in the range of 12 Hertz (Hz) to 22 kiloHertz (kHz). Frankel (1994) estimated the source level for singing 
humpback whales at between 170-175 dB. On the breeding grounds, male humpback whales sing long, 
complex songs that range in frequency from 25 to 5000 Hz and can reach intensities of up to 181 decibels 
(dB) (Winn et al. 1970, Thompson et al. 1986). Thompson et al. (1979) estimated source levels of singing 
whales to average 155 dB and range from 144 dB to 174 dB. These songs appear to have an effective 
range of six to 12 miles (10 to 20 km). Humpback whales appear to produce a wide variety of sounds 
during the breeding season, while fewer sounds are produced on the summer feeding grounds. Feeding 
groups produce distinctive sounds ranging from 20 Hz to 2 kHz, with median durations of 0.2-0.8 seconds 
and source levels of 175-192 dB (Thompson et al. 1986). Sounds produced on the feeding ground can be 
characterized as loud, trumpet-like calls, and appear to be used to herd schooling fish and attract other 
whales to the feeding activity (D’Vincent 1985, Sharpe and Dill 1997, Alaska-BC Whale Foundation 
1996). 
 
Anatomical evidence also indicates that baleen whales are adapted to hear low-frequency sounds (Ketten 
1998). Observations of whale responses to low frequency sound sources also support this (Richardson and 
Greene 1993, Richardson et al. 1995). Migrating gray whales would avoid a sound source 50% of the 
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time when the received level was 116-124 dB (Malme et al. 1984, 1983). However when similar noises 
were played to feeding humpback whales, they showed no response at received levels up to 120 dB 
(Malme et al. 1985). The results of these studies indicate that prolonged exposure to man-made sounds at 
received levels greater than 120 dB will elicit a behavioral response from baleen whales (Frankel and 
Clark 1998). Few studies of humpback whale response to vessels have included specific sound levels 
where behavioral responses occurred. 
 
3.3.5  Natural Causes of Mortality 
 
3.3.5.1 Disease 
 
As with any wild mammal population, a multitude of infectious (viral, bacterial, parasitic, or mycotic) or 
toxicological (heavy metal, organochlorine) diseases may affect marine mammals. Toxins are known to 
affect humpback whales, but the effects of disease on their population trends are unknown. In 1987 and 
1988, 14 humpback whales died in Cape Cod Bay from paralytic shellfish poisoning (PSP) as a result of 
ingesting dinoflagellate saxitoxin-infected Atlantic mackerel (NMFS 1991; Perry et al. 1999). This 
incident is the only natural mass mortality on record. There are no records of such poisonings occurring in 
Alaska with this species. In addition, humpback whales are known hosts for the parasite Crassicauda 
boopis, a nematode that may cause mesenteric arteritis, occlusion of the blood vessels draining the 
kidneys, congestive kidney failure, and death (NMFS 1991).  
 
3.3.5.2 Predators 
 
Killer whales prey upon humpback whales, although such attacks are observed relatively infrequently. In 
Alaska, 15-20% of the photographically identified humpback whales bear scars of killer whale attack 
(Perry et al. 1999), although the two species are also observed feeding in close proximity without 
aggressive interactions (NMFS 1991). All three ecotypes of killer whale (resident, transient, and offshore) 
are known to inhabit the same waters as humpback whales in many parts of Alaska, yet predation appears 
to be relatively rare. Younger animals may be more vulnerable to this type of predation during migration 
when group size is smaller than in summering or wintering areas (Perry et al. 1999). Apparent shark bites 
have also been documented on adult animals, and observed rake marks on the fins and flippers of calves 
have indicated attacks by false killer whales (NMFS 1991). 
 
A recent study examined the incidence of rake marks from killer whales on humpback whale flukes to 
assess predation pressure throughout the North Pacific (Steiger et al. 2008). After analyzing 3,650 fluke 
photographs from 16 summering and wintering areas collected from 1990-1993, the authors found 
varying percentages of rake mark scarring among regions. The highest rates occurred off Mexico and off 
feeding areas in California, suggesting that attacks occur at or near the wintering grounds in the eastern 
North Pacific. The prevalence of rake marks indicated that killer whale predation has the potential to be a 
major source of mortality; however, the location of attacks is inconsistent with the hypothesis that 
humpback whales seek tropical waters to avoid predation. The authors conclude that attacks in the 
wintering grounds are made primarily on calves (Steiger et al. 2008).  
 
3.3.6 Humpback Whale Critical Habitat 
 
Critical habitat has not been designated for humpback whales anywhere throughout their range. 
 
3.4 Sperm Whale 
 
3.4.1 Species Description and Distribution 
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Sperm whales (Physeter macrocephalus) are distributed in all of the world’s oceans and throughout most 
Alaskan waters (Angliss and Lodge 2004). Several authors have recommended three or more stocks of 
sperm whales in the North Pacific for management purposes (Kasuya 1991, Bannister and Mitchell 1980). 
However, the IWC’s Scientific Committee designated two sperm whale stocks in the North Pacific: a 
western and eastern stock (Donovan 1991). The line separating these stocks has been debated since their 
acceptance by the IWC’s Scientific Committee. For stock assessment purposes, NMFS recognizes three 
discrete population centers of sperm whales: (1) Alaska, (2) California/Oregon/Washington, and (3) 
Hawaii. For the purposes of this Biological Opinion, based on their overlap with the action area, we will 
assess impacts to the Alaska (North Pacific) sperm whale population. 
 
Sperm whales are found throughout the North Pacific and are distributed broadly from tropical and 
temperate waters to the Bering Sea as far north as Cape Navarin. Mature female and immature sperm 
whales of both sexes are found in more temperate and tropical waters from the equator to around 45N 
throughout the year. These groups of adult females and immature sperm whales are rarely found at 
latitudes higher than 50N and 50S (Reeves and Whitehead 1997). Sexually mature males join these 
groups throughout the winter. During the summer, mature male sperm whales are thought to move north 
into the Aleutian Islands, GOA, and the Bering Sea.  
 
Sightings surveys conducted by the AFSC in the summer months between 2001 and 2006 have found 
sperm whales to be the most frequently sighted large cetacean in the coastal waters around the central and 
western Aleutian Islands (AFSC unpublished data). Acoustic surveys detected the presence of sperm 
whales year-round in the Gulf of Alaska although they appear to be more common in summer than in 
winter (Mellinger et al. 2004). These seasonal detections are consistent with the hypothesis that sperm 
whales migrate to higher latitudes in summer and migrate to lower latitudes in winter (Whitehead and 
Arnbom 1987). 
 
Sperm whales are rarely found in waters less than 300 m in depth. They are often concentrated around 
oceanic islands in areas of upwelling, and along the outer continental shelf and mid-ocean waters. 
Because they inhabit deeper pelagic waters, these whales generally remain offshore in the eastern AI, 
GOA, and the Bering Sea. Their distribution generally does not include the broad continental shelf of the 
Eastern Bering Sea. 
 
Areas where sperm whales are consistently seen and heard are assumed to be important to their survival 
(NMFS 2006c). Areas used infrequently or for short periods may also be linked to population fitness. 
Habitat characterization involves, among other things, descriptions of prey types, densities, and 
abundances, and of associated oceanographic and hydrographic features. Inter-annual variability in 
habitat characteristics, and in habitat use, are important components of habitat characterization. 
Researchers in many different areas have begun to explore the correlations between sperm whale 
occurrence and habitat features (Jaquet and Whitehead 1996; Jaquet et al. 1996, 1998; Waring et al. 1993; 
Davis et al. 1998; Hooker et al. 1998).  
 
3.4.2 Listing Status 
 
Sperm whales have been protected from commercial harvest by the IWC since 1981, although the 
Japanese continued to harvest sperm whales in the North Pacific until 1988 (Reeves and Whitehead 
1997). Sperm whales were listed as endangered under the ESA in 1973 (16 USC 1531 et seq.) due to the 
reduced population size that resulted from significant commercial whaling harvest. At the time of this 
listing, the population was considered to be in danger of extinction in all or a portion of its range.  
 
Approximately 258,000 sperm whales in the North Pacific were harvested by commercial whalers 
between 1947 and 1987 (Hill and DeMaster 1999). In particular, the Bering Sea population of sperm 
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whales (consisting mostly of males) was severely depleted (Perry et al. 1999). Catches in the North 
Pacific continued to climb until 1968, when 16,357 sperm whales were harvested. Catches declined after 
1968 through limits imposed by the IWC. Measures to protect sperm whales were first taken in 1946 with 
the establishment of the regulatory International Whaling Commission (IWC). Sperm whales are also 
protected by the Convention on International Trade in Endangered Species of Wild Flora and Fauna and 
the MMPA.  
 
3.4.3 Population Status and Trends 
 
Current estimates for population abundance, status, and trends for the Alaska population of sperm whales 
are not available (Hill and DeMaster 1999). However, the number of sperm whales in the eastern North 
Pacific has been estimated to be 39,200 animals (Barlow and Taylor 1998). During 2001 and 2002 
research cruises by NMFS in the central and eastern Aleutian Islands, 56 individual sperm whales were 
seen in waters west of Samalga (Sinclair et al. 2005).  
 
The density of sperm whales (individuals per 1,000 km2) has been estimated for five large study areas in 
the North Pacific: 1.36 in the eastern tropical Pacific (Wade and Gerrodette 1993, as corrected by 
Whitehead 2002); 1.16 in the western North Pacific (Kato and Miyashita 1998, as corrected by Whitehead 
2002); 1.08 off the U.S. West Coast; 3.4 to 4.2 in the eastern temperate Pacific (Barlow and Taylor 2005); 
and 2.82 in the Hawaiian EEZ (Barlow 2006). Collectively, these surveys cover the majority of sperm 
whale habitat in the North Pacific. If the mean density in those areas (2.33 per 1,000 km2) were 
extrapolated to the 80 million square kilometers in the entire North Pacific, the sperm whale population 
would be about 187,000. Using Whitehead’s (2002) global average of sperm whale density (1.40 per 1000 
km2), the North Pacific would have approximately 112,000 sperm whales. Given these extrapolations, a 
practical working range for estimates for sperm whale abundance in the entire North Pacific might be 
100,000-200,000 (NMFS 2006c). 
 
3.4.4 Life History Information 
 
3.4.4.1 Reproductive Biology 
 
Female sperm whales take about 9 years to become sexually mature (Kasuya 1991, as cited in Perry et al. 
1999). Male sperm whales take between 9 and 20 years to become sexually mature, but will require 
another 10 years to become large enough to successfully compete for breeding rights (Kasuya 1991). 
Adult females give birth after about 15 months gestation and nurse their calves for 2 B3 years. The 
calving interval is estimated to be about four to six years (Kasuya 1991). The age distribution of the 
sperm whale population is unknown, but sperm whales are believed to live at least 60 years (Rice 1978). 
Estimated annual mortality rates of sperm whales are thought to vary by age, but previous estimates of 
mortality rate for juveniles and adults are now considered unreliable (IWC 1980, as cited in Perry et al. 
1999). 
 
3.4.4.2 Feeding Ecology and Behavior 
 
Sperm whales are known for their deep foraging dives (in excess of 3 km). They feed primarily on 
mesopelagic squid, but also consume octopus, other invertebrates, and fish (Tomilin 1967, Tarasevich 
1968, Berzin 1971). Perez (1990) estimated that their diet in the Bering Sea was 82% cephalopods 
(mostly squid) and 18% fish. Fish eaten in the North Pacific included salmon, lantern fishes, lancetfish, 
Pacific cod, pollock, saffron cod, rockfishes, sablefish, Atka mackerel, sculpins, lumpsuckers, lamprey, 
skates, and rattails (Tomilin 1967, Kawakami 1980, Rice 1986b). Sperm whales taken in the GOA in the 
1960s had fed primarily on fish. Daily food consumption rates for sperm whales ranges from 2 - 4% of 
their total body weight (Lockyer 1976b, Kawakami 1980). 
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Sperm whales’ capacity to produce multipulsed, long duration, nondirectional signals or “clicks” appears 
to be a key foraging mechanism for the species. This biosonar is thought to originate in the nose of the 
sperm whale and has been recorded at levels up to 236 dB re 1 micropascal. At these source levels, sperm 
whale clicks are the loudest biologically-produced sound ever recorded (Mohl et al. 2003). In addition, 
during foraging dives, sperm whales also appear to produce “creaks”, a series of rapid-click buzzes 
interspersed among regular series of clicks (Miller et al. 2004). Dtags attached to sperm whales in the 
Gulf of Mexico and the Ligurian Sea by Miller et al. (2004) supported the hypothesis that creaks are 
produced during prey capture as an echolocation signal adapted for foraging.  
 
Vision may also play a central role in sperm whale predation. One hypothesis maintains that sperm 
whales locate their prey visually in silhouette or by searching for bioluminescence produced by prey 
movements (Fristrup and Harbison 2002). This is based in part from studies that document the importance 
of vision in mesopelagic communities, namely, in midwater fish and invertebrates. An alternate theory 
maintains that sperm whales create a zone of stimulated bioluminescence around their mouths which 
attracts those squid, fish and invertebrates that are also visual predators (Fristrup and Harbison 2002).  
 
Directed studies of sperm whale feeding ecology are challenging. The whales are usually distributed far 
offshore (at least in areas where the shelf is wide) and feed at considerable depth on cephalopod species 
which are themselves difficult to sample and study. Most of what is known about sperm whale feeding 
has come from examinations of stomach contents of killed whales. Whitehead et al. (1989) and Smith and 
Whitehead (1993) used observed defecation rate as an index of “feeding success” in sperm whales near 
the Galápagos and related this index to oceanographic conditions (NMFS 2006c).  
 
Male sperm whales are known to take sablefish off longline gear in the GOA (Rozell 2004). Further 
discussion of this behavior can be found in the Environmental Baseline section for this species.  
 
3.4.5 Natural Causes of Mortality 
 
Sperm whales are vulnerable to predation by killer whales (Pitman et al. 2001). In 1997, Pitman et al. 
(2001) observed a pod of nine sperm whales under attack by a herd of approximately 35 killer whales 130 
km off the coast of central California. The attack appeared to be a wound and withdraw strategy on the 
part of the killer whales. As defense, sperm whales formed a rosette with heads together and tails facing 
out. Over four hours, one sperm whale from the group was killed and eaten, while the rest received 
serious, and possibly fatal, wounds. Several other encounters between killer whales and sperm whales 
were also witnessed. The authors conclude that killer whale predation may have been an important 
selective factor in sperm whale evolution and ecology, which in turn may have influenced the 
development of complex social behavior and distribution patterns.  
 
The papilloma virus is also a potential source of natural mortality for sperm whales (Lambertson et al. 
1987). Overall, however, little is known about rates of natural mortality in sperm whale populations from 
predation or disease.  
 
3.4.6 Sperm Whale Critical Habitat 
 
Critical habitat has not been designated for sperm whales anywhere throughout their range. 
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4 ENVIRONMENTAL BASELINE 
 
The Environmental Baseline is an analysis of the effects of past and ongoing human-caused and natural 
factors leading to the current status of the species or its habitat and the ecosystem within the action area. 
Environmental baselines for biological opinions include past and present impacts of all state, federal or 
private actions and other human activities in the action area, the anticipated impacts of all proposed 
federal projects in the action area that have already undergone formal or early section 7 consultation, and 
the impact of state or private actions that are contemporaneous with the consultation in process (50 CFR 
402.02). Future federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 of the ESA. 
 
The Environmental Baseline represents the impacts of a suite of prior and contemporaneous human 
activities, and natural phenomena, on threatened and endangered species and on designated critical 
habitat. Environmental Baselines as are not “lines” defined in time, but are base conditions for the 
individuals, populations, and constituent elements (within critical habitat) that occur within an action area. 
The purpose of an Environmental Baseline is to describe the response of listed resources that have been 
exposed to physical, chemical, biotic, and ecological stressors (and subsidies) directly or indirectly caused 
by the suite of activities. This suite of activities represents subsidies (for example, additional 
opportunities for sea lions to eat by catching fish caught in nets) and stressors (for example, being shot or 
harassed by fishermen, having less food available in the water column, having to spend more time 
searching for food, experiencing disturbance on rookeries and haulouts from overflights, etc.). The set of 
subsidies and stressors associated with the activities form a response regime. These response regimes 
might change from place to place (for example, there could be one response regime in the western 
Aleutians and another in the Central Gulf of Alaska) and over time. 
 
When we develop the Environmental Baseline (this chapter), we assess the base condition of the listed 
individuals and the populations those individuals comprise. We also assess the base condition of 
designated critical habitat. 
 
For Steller sea lions, information used in previous biological opinions was reviewed and used where 
appropriate in our analysis of the Environmental Baseline. We also used new and different information on 
Steller sea lions from studies that were completed or published since the earlier biological opinions. The 
new information used included recent studies on Steller sea lion population trends and vital rates, 
physiology, movements, foraging behavior and diet, predation, and an analysis of Steller sea lion 
population trends compared to fisheries and oceanographic data. We also revisited earlier studies using a 
report and a compendium of Steller sea lion literature published between 2000 and early 2006 contracted 
by the NPFMC (Loughlin and Taggart 2006). That report resulted in a compilation of nearly all available 
literature (reports, gray literature, peer-reviewed journal articles, abstracts of symposium papers and 
posters, and other documents) on Steller sea lions published through early 2006, most of which were not 
available since the last biological opinion had been prepared. In addition, NMFS (2008) completed a 
revised recovery plan for Steller sea lions which provides additional information on historical stressors 
and those stressors likely to be acting today, and includes demographic and threats criteria. 
 
4.1 Ecosystem Dynamics in the Action Area 
 
In the North Pacific Ocean, Steller sea lions inhabit a diverse and complex ecosystem, which they share with 
many other species. Detailed descriptions of physical and biological characteristics of the Gulf of Alaska and 
Bering Sea have been compiled by Hood and Calder (1981), Hood and Zimmerman (1986), National 
Research Council (1996), Trites et al. (1999, 2006a), Loughlin and Ohtani (1999), Mueter et al. (2004), 
Guenette and Christensen (2005), Mundy (2005), Weingartner et al. (2002), and Weingartner et al. (2009). 
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Physical aspects of the environment obviously determine whether or not an area is suitable for sustaining 
Steller sea lions, or any other life form. Physical parameters that may be important to Steller sea lions include 
coastal geomorphology, air and water temperatures, wind speeds, wave conditions, freshwater inflow, tides, 
currents, etc. A few recent studies have addressed how such factors may influence Steller sea lion distribution 
and abundance. One showed that the terrestrial sites used by Steller sea lions tend to be associated with 
waters that are relatively shallow and well-mixed, with average tidal speeds and less-steep bottom slopes 
(Ban 2005). Another study identified patterns in ocean climate that are consistent with the patterns of sea lion 
distributions, population trends, numbers and diets (Trites et al. 2006a). Thus, there appears to be a linkage 
between Steller sea lions and the physical environment, which likely plays a major role in determining the 
northern and southern limits of the Steller sea lion range. 
 
Physical characteristics of the ecosystems inhabited by Steller sea lions are not static, but rather show 
variations on several time scales (Schumacher and Alexander 1999, Mueter et al. (2004), and Trites et al. 
2006a). Considerable attention has recently been given to abrupt decadal scale changes in long term data 
series that describe the climate, oceanic conditions and abundances of a number of species in the North 
Pacific. The largest such change recorded this past century occurred in the mid-1970s (Ebbesmeyer et al. 
1991, Graham 1994, Francis et al. 1998). In some cases fluctuations in fish, bird, and mammal populations 
seem to correlate with these decadal scale climate changes (Springer 1998, 2004, Benson and Trites 2002, 
Polovina 2005, Trites et al. 2006a). Food web interactions (Trites 2003), predation (Barrett-Lennard et al. 
1995) and disease (Burek et al. 2003, Goldstein 2004) are all biotic components of the ecosystem that are 
important to Steller sea lions as they function as food, competitors, predators, parasites, and disease agents.  
 
Human exploitation of marine mammals and fishes in the North Pacific Ocean over the past 250 years has 
undoubtedly modified the environment that Steller sea lions occupy (NRC 2006). The precise effects on 
Steller sea lions of all factors have been impossible to determine, but have likely been substantial, variable 
over time, and both top-down and bottom-up in nature. This human modification of marine mammals and 
fish stocks has occurred against a complicated pattern of climate and oceanographic variability, both natural 
and human-catalyzed as well as human use of coastal waters and nearby lands that has increased the potential 
for disturbance and pollution. The history of the Steller sea lion, their prey, and the ways in which both 
natural and anthropogenic forces have affected both is extremely complex. 
 
Ecosystem models are available for the Aleutian Islands, Eastern Bering Sea and southeast Alaska. Other 
models are being developed in the GOA, e.g. under the GLOBEC Program (Weingartner et al. 2002). Some 
models can be used to gain insight into the combined effects that fishing, predation, ocean climate change, 
and interspecies interactions have had on Steller sea lions and their ecosystems as a whole (e.g., Trites et al. 
1999, Guenette and Christensen 2005). These models indicate that bottom-up and top-down processes occur 
simultaneously and suggest that Steller sea lions have been both positively and negatively affected by 
changes in their food base (due to fishing and ocean climate change), as well as by competition with large 
flatfish, and that they are potentially affected by predation by killer whales (particularly when Steller sea lion 
numbers are low). Further work is continuing with these models to assist in better understanding the complex 
ecosystem interactions underway in the North Pacific. Ecosystem-level effects of fishing are evident (NRC 
2006) as is climatic variability and human fostered global warming.  
 
4.1.1 Environmental Variability 
 
On a large spatial and temporal scale, the major mode of physical variability in the North Pacific has been 
identified as the Pacific Decadal Oscillation (PDO), which was described in the 1990s (Francis and Hare 
1994, Mantua et al. 1997), but as of late 2003 may no longer be considered oscillatory (Bond et al. 
2003).This may be a coupled ocean atmosphere phenomenon (some argue that it’s a true coupled system 
oscillation like ENSO (Latif and Barnett 1996), but the physical mechanisms are largely undescribed) 
which results in sea surface temperature (SST) and sea level pressure (SLP) anomalies and altered 
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circulation in the entire North Pacific ocean. Clear “regime shifts” with fundamentally different SST and 
SLP patterns in space manifested in the atmosphere ocean system do appear on a decadal scale, in 
particular in 1946-47 and in 1976-77. The U.S. West Coast, eastern tropical Pacific, and the Gulf of 
Alaska shelf were warmer and the Central North Pacific was cooler post 1977 compared with the decades 
before (Zhang et al. 1997). Fall/winter coastal freshwater runoff influences the subsequent winter/spring 
temperature distribution in the coastal Gulf of Alaska, and new data have revealed anomalously low water 
temperatures in the northern Gulf in winter/spring of 2007 and 2008, and perhaps even 2009 (Janout et al. 
2010), which may have had important influence on biological productivity in recent years.   
 
An additional regime shift has been identified to have occurred in 1925 (Mantua et al. 1997). The decadal 
variability in the mid latitudes may be related to and definitely interacts with the better understood 
tropical atmosphere ocean variability that results in the El Nino Southern Oscillation (ENSO), which has 
an inter-annual timescale. However, it has been pointed out that there have been other reversals in the 
patterns of SST and SLP which are just as dramatic from a physical standpoint as those in the early 1940s 
and late 1970s, but which did not persist as long and therefore have not been termed regime shifts in 
retrospect (e.g. 1957-58, Zhang et al. 1997). “Regime shift” may therefore be interpreted as not a purely 
physically defined phenomenon, but one which requires an associated biological shift to be described in 
order to receive “official” recognition. Therefore, it is important to look at the type and spatial scale of 
physical forcing, as well as its persistence with respect to biological communities, because it seems 
feasible that species with certain life histories would respond to any multi-year shift in physical 
conditions while others would require at least decadal variability to respond, and the interaction between 
these species throughout the responses would also contribute to ecosystem dynamics.  
 
Localized physical characteristics of the Gulf of Alaska continental shelf ecosystem are important to 
understanding the spatial and temporal variability in the biological communities as well, especially since 
many of its environmental parameters do not appear to display any decadal signal over the past 50 years 
(Stabeno et al. 2004). Circulation in the central GOA consists of the cyclonic Alaska Gyre that includes 
the Alaska Current and the Alaskan Stream, and the eastward-flowing North Pacific Current at the 
southern boundary of the GOA (Weingartner (2005). On the shelf, Weingartner (2005) notes three 
domains based on water mass structure and circulation characteristics: the Alaska Coastal Current on the 
inner shelf, the shelf break front along the outer shelf, and a mid-shelf region; boundaries separating these 
domains are dynamic. Freshwater runoff from coastal landmasses influence Gulf circulation, and the large 
runoff from Southeast Alaska combined with tidal and storm processes likely establish a flow field that 
links the marine shelf/slope systems of the northern and southern GOA (Weingartner et al. 2009).  
Perhaps the two most important broad circulation features in the coastal Gulf of Alaska are the Alaskan 
Stream and the Alaska Coastal Current (Reed and Schumacher 1987, Weingartner 2005).The Alaskan 
Stream runs relatively narrow and fast along the shelf break from the Northern GOA off Cape St. Elias 
towards the Aleutian Islands in the west. The position and strength of this current and its interaction with 
bottom topography is thought to alter the nutrient supply to phytoplankton on the shelf, along with 
seasonal wind driven cross shelf (Ekman) transport and entrainment due to freshwater runoff (Parsons 
1987, Sambrotto and Lorenzen, 1987). Recent information indicates that the Alaska Stream is relatively 
steady within a season, but exhibits variability on interannual timescales (Hermann et al. 2002). The 
Alaska Coastal Current is a weaker flow in general, running parallel to the Alaska Stream closer to shore 
and through Shelikof Strait, but it is seasonally quite variable due to changes in freshwater runoff, which 
usually peaks in September-October (Stabeno et al. 2004). The Alaska Coastal Current transports large 
quantities of freshwater, and may be an important source of freshwater for the Bering Sea shelf and the 
Arctic Ocean (via transport through Bering Strait) (Weingartner et al. 2005).   
 
Runoff also changes surface salinity and therefore water column stratification on the GOA shelf 
seasonally and locally, contributing to spatial and temporal variation in productivity. Vertical flow of 
water from surface to bottom (downwelling) and deep waters to surface (upwelling) can maintain or 
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disrupt the flow of nutrients to the better lit surface waters where marine plants (phytoplankton) reside—
therefore, downwelling and upwelling are important processes for biological production (Valiela 1995, 
Mann and Lazier 1991). Both seasonal downwelling and upwelling occur locally on the GOA continental 
shelf as a result of the interactions of these currents, runoff, and seasonally as well as locally varying 
winds (Stabeno et al. 2004). In general, downwelling dominates the system during the winter seasons, and 
(sporadic) upwelling predominates during the summer (Parsons 1987), although the duration and strength 
of summer upwelling varies locally with the wind field, so that some areas of the shelf may only 
experience upwelling regimes for 1 to 2 months of the year (Reed and Schumacher 1987). On the 
northern Gulf of Alaska shelf, upwelling not attributable to broad-scale physical forces may also be 
caused by localized wind stress curl (Hermann pers comm. 2005).  
 
In addition, mesoscale (~200 km diameter) eddies form as a result of both bottom topography (e.g. the 
Sitka eddy) and the interaction of the Alaska Stream and Alaska Coastal Current (Reed and Schumacher 
1987, Hermann et al. 2002, Ladd et al. 2005, Janout et al. 2009). These eddies are most common in 
spring and are often anticyclonic (Hermann et al. 2002), therefore producing localized downwelling 
where they occur. Thus the physical conditions on the Gulf of Alaska continental shelf are complex and 
variable at several temporal and spatial scales, so we might expect considerable spatial and temporal 
variation in the biological community due to physical forcing alone, in addition to variability imposed by 
biological dynamics. Yakutat eddies that propagate westward along the GOA slope may have higher 
concentrations of chlorophyll than adjacent waters (Janout et al. 2009).   
 
Changes in the Gulf of Alaska continental shelf assemblage of benthic invertebrate and fish predators, 
including groundfish, invertebrates, and salmon, have been demonstrated and at least hypothetically 
attributed to climate regime shifts (Orensanz et al. 1998, Andersen and Piatt 1999, Mantua et al. 1997, 
Francis et al. 1998, Hare and Mantua 2000). The proposed mechanism for climate change forcing the 
observed change in productivity at higher trophic levels often involves “bottom up” forcing due to a 
change in phytoplankton and zooplankton production in response to changed physical condition such as 
mixed layer depth and temperature (Francis et al. 1998). There have been several studies which have 
modeled a lower trophic level response to changes in mixed layer depth and temperature associated with 
climate change: Polovina et al. (1995) used the 1985 Evans and Parslow model, and Haigh et al. (2001) 
used a more complex combination of the Evans and Parslow (1985) model and the Fasham (1995) model 
which included a detrital loop to evaluate the response of pelagic plankton communities to physical 
changes associated with decadal climate oscillations. However, none of these studies address the Gulf of 
Alaska shelf ecosystem specifically, where the observed changes in shrimp and groundfish productivity 
have occurred. The lack of a clear PDO signal in the physical conditions on the continental shelf (Stabeno 
et al. 2004) makes physically mediated bottom-up forcing arguments difficult to support by the 
mechanisms listed above for the open oceanic Gulf of Alaska. Further, no direct evidence of increased 
primary and secondary productivity within the shelf ecosystem has been identified in relation to the 1977 
regime shift, in part because the time series are inadequate to address the question. However, knowing 
that large scale physical shifts have occurred, and finding that fishing mortality contributes relatively little 
to some groundfish stock’s total mortality and production, the regime shift paradigm finds more and more 
support through correlative analyses despite a modest supply of mechanistic connections. 
 
4.1.2 Climate and Biological Regime Shifts 
 
There is evidence for past climate regime shifts11 and ecosystem responses to those shifts in the EBS and 
GOA (mid-1940s, 1977 and 1989), although evidence for a recent climate regime shift (1999) is unclear. 

                                                      
11 Atmospheric scientists often refer to decadal-scale changes in the climate as climate regime shifts. This type of regime 
shift is different than a biological regime shift. There are observed decadal-scale changes in some biological components 
of the North Pacific, and these are often referred to as biological regime shifts. Climate regime shifts may be observed in 
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Based on basin-wide North Pacific climate-ocean indices, there appear to have been major climate/ocean 
regime shifts in the mid-1940s and in 1976/77, and a minor climate regime shift in 1988/89 (Boldt 2005a, 
Hare and Mantua 2000, King 2005). For the earlier climate regime shifts, the mid-1940s and 1977, the 
pattern of sea surface temperature spatial variability implied a west-east dipole (sea surface temperature 
gradient trends west-east) (Boldt 2004, Bond et al. 2003). After 1989, the pattern of spatial variability was 
dominated by a second pattern of sea surface temperature variability, which implied a north-south dipole. 
At regional scales the responses to these basin-scale changes may not be as coherent (Boldt 2004). Given 
the variability in the indices since 1998, there is some uncertainty if there was a climate regime shift in 
the late 1990s (Rodionov et al. 2005).  
 
It is important to note that regimes cannot be characterized by only two possible states (King 2005). It is 
currently not possible to reliably predict when a regime shift will occur. There are multiple physical and 
ecological processes underlying regime shifts that are currently not well understood. Different statistical 
models fitted to data provide divergent predictions of future conditions (King 2005). 
 
In addition to decadal-scale climate regime shifts global temperatures are increasing and are expected to 
have profound impacts on arctic and sub-arctic ecosystems. See section on Global Climate Change. 
 
Some investigators have argued that natural fluctuations or cycles in physical and biological 
characteristics of marine ecosystems may not necessarily affect higher trophic levels because of strategies 
for survival they have evolved to buffer them against environmental uncertainty. Based on their analyses 
of possible causes of the sea lion decline, Pascual and Adkison (1994) concluded that environmental 
cycles were unlikely to have caused declines of Steller sea lions of the magnitude and duration observed. 
Shima et al. (2000) did a comparative analysis of population dynamics of four species of pinnipeds in 
similar variable environments (Steller sea lions in the Gulf of Alaska, Cape fur seals in the Benguela 
Current, harp seals in the Barents Sea, and California sea lions in the California Current) and found a 
major decline only for Gulf of Alaska Steller sea lions. They concluded that the success of the other 
populations suggests that pinnipeds in general have the ability to adapt to environmentally driven changes 
in prey resources, and that other factors were involved in the decline of Steller sea lions.  
 
However, available evidence indicates that the magnitude of at least some components of the potential 
environmental change that may be facing the North Pacific and Bering Sea ecosystems as a result of 
anthropogenic release of carbon dioxide (CO2)(e.g., global warming and ocean acidification), coupled 
with the restrictions to Steller sea lion alternative terrestrial habitat use due to human settlement, is 
probably unprecedented (see below), recognizing that this impact may require decades to become 
detectable. 
 
4.1.2.1 Bering Sea 
 
The Bering Sea (BS) has shown three multidecadal regimes in surface air temperatures (SAT) 
fluctuations: 1921-1939 (warm), 1940-1976 (cold), and 1977-2005 (warm) (Rodionov et al. 2005). More 
recently in 2006 - 2009, conditions in the Bering Sea have been cooler than the previous six years, which 
were very warm. The Bering Sea was subject to a change in the physical environment and an ecosystem 
response after 1977, influenced by shifts in Arctic atmospheric circulation in the early 1990s, and 
persistent warm conditions since 2000 (see Tables 2 and 3 in Boldt 2005b). A major transformation, or 
regime shift, of the Bering Sea occurred in atmospheric conditions around 1977, changing from a 
predominantly cold Arctic climate to a warmer subarctic maritime climate as part of the Pacific Decadal 

                                                                                                                                                                           
the physical conditions of the ocean and may affect the biology; however, the mechanisms by which the biology might 
be influenced are largely unknown. In this analysis we have attempted to distinguish between climate and biological 
regime shifts. 
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Oscillation (PDO) (see Tables 2 and 3 in Boldt 2005b). Weather data beginning in the 1910s and proxy 
data (e.g. tree rings) back to 1800 suggest that, except for a period in the 1930s, the Bering Sea was 
generally cool before 1977, with sufficient time for slow growing, long-lived, cold-adapted species to 
adjust. A specific Arctic influence on the Bering Sea began in 1989, as a shift in polar vortex winds (the 
Arctic Oscillation – AO) reinforced the warm Bering Sea conditions, especially promoting an earlier 
timing of spring meltback of sea ice. During 2000 - 2005, the climate patterns resulted in southwesterly 
wind anomalies and, hence, very warm atmospheric conditions in the Bering Sea (Stabeno and Overland 
2007). The winds also resulted in a decreased ice extent, earlier ice melt, and warm ocean temperatures 
(Stabeno and Overland 2007). In 2006-2008, climate patterns have resulted in colder atmospheric 
conditions, cooler ocean temperatures and more sea ice that has persisted longer relative to 2000-2005 
conditions (Stabeno and Overland 2007, Wang et al. 2007). A comprehensive report (National Academy 
of Sciences [NAS] 1996) indicated that a combination of fishing and the 1977 shift in physical forcing 
caused a major reorganization of the marine ecosystem on the Bering Sea shelf over the following decade. 
Surveys show an increase in the role of pollock as an energy source to the ecosystem. The NAS (1996) 
report hypothesizes that fishing of large whales increased the availability of planktonic prey, fishing on 
herring reduced competition, and fishing on flatfish reduced predation. The modeling study of Trites et al. 
(1999) noted that the increase in pollock biomass could not be explained solely by trophic interaction 
from these removals, and favored environmental shifts as an explanation. While the physical shift after 
1976 was abrupt and pollock biomass increased rapidly, the ecosystem adjustment probably took a 
prolonged period as relative biomass shifted within the ecosystem.  
 
Some responses to the climate shift in 1989 were observed in the Bering Sea. Northern rock sole 
recruitment was relatively high in the mid-1980s due to favorable onshore larval advection (Wilderbuer et 
al. 2002), but the AO shift to weaker winds after 1989 reduced these favorable conditions and recruitment 
was lower (Overland et al. 1999). In five of seven years during 2001-2007, transport was again onshore 
towards favorable nursery areas, with corresponding above average recruitment of northern rock sole 
(Wilderbuer and Ingraham 2007). Biodiversity measures (richness and evenness) of groundfish, excluding 
pollock, also appeared to shift in the late 1980s; indices decreased throughout the 1980s and were stable 
in the 1990s (Hoff 2003). Jellyfish, which share a common trophic level with juvenile pollock and 
herring, may have played a role in the ecosystem adjustment as their biomass increased exponentially 
beginning in the late 1980s, but decreased to lower levels in 2001-2007 (Tables 2 and 3 in Boldt 2007). 
 
As global temperatures increase, impacts of those temperatures will likely occur in the Bering Sea (see 
discussion of global warming below). Warm conditions tend to favor pelagic over benthic components of 
the ecosystem (Hunt et al. 2002, Palmer 2003). Cold water species, i.e. Greenland turbot, Arctic cod, 
snow crab, are no longer found in abundance in the southeast Bering Sea, and the range of Pacific walrus 
is moving northward. While it is difficult to show direct causality, the timing of the reduction in some 
marine mammal abundance levels suggests it is due to some loss of their traditional Arctic habitat. 
Although physical conditions appear mostly stable over the last decade, the warmest water column 
temperatures occurred in 2001 to 2005 on the southeast Bering Sea shelf, despite considerable year-to-
year variability in the AO and PDO.  
 
The overall climate change occurring in the Arctic, as indicated by warmer atmospheric and oceanic 
temperatures and loss of 15% of sea ice and tundra area over the previous two decades, is hypothesized to 
make the Bering Sea less sensitive to the intrinsic climate variability of the North Pacific. Indeed, when 
the waters off the west coast of the continental U.S. shifted to cooler conditions after 1998, the subarctic 
did not change (Victoria pattern), in contrast to three earlier PDO shifts in the 20th Century.  
 
4.1.2.2 Aleutian Islands 
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Climatic conditions have varied between the east and west Aleutian Islands. Around 170 °W: to the west 
there was a long term cooling trend in winter between 1956 and 2002, while to the east conditions change 
with the PDO (Rodionov et al. 2005). This location is also near the first major pass between the Pacific 
and Bering Seas for currents coming from the east. Biological conditions in the Aleutian Islands have 
changed since the 1980s, and it is too soon to discern if there was a change associated with the 1998 
climate regime shift. Pollock and Atka mackerel productivity do not appear to vary on a decadal-scale. 
Pacific ocean perch population dynamics vary on a decadal-scale. For example, Pacific ocean perch 
survival changed at the approximate times of climate regime shifts, 1975 and 1989. However, there is not 
enough information on the early life history of Pacific ocean perch to define a mechanism for the 
observed variations. 
 
4.1.2.3 Gulf of Alaska  
 
Evidence suggests there were climate regime shifts in 1977 and 1989 in the North Pacific. Ecosystem 
responses to these climate shifts in the Gulf of Alaska (GOA) were strong after 1977, but weaker after 
1989. Initially it was hypothesized that there was also a climate regime shift in 1998/99. However, 
evidence for this shift is unclear. Variation in the strength of ecosystem responses to climate shifts may be 
due to the geographical location of the GOA in relation to the spatial pattern of climate variability in the 
North Pacific. Prior to 1989, climate forcing varied in an east-west pattern, and the GOA was exposed to 
extremes in this forcing. After 1989, climate forcing varied in a north-south pattern, with the GOA as a 
transition zone between the extremes in this forcing.  
 
There were both physical and biological responses to climate regime shifts in the GOA. However, the 
primary reorganization of the GOA ecosystem occurred after the 1977 climate shift. After 1977, the 
Aleutian Low intensified. This resulted in a stronger Alaska current, warmer water temperatures, 
increased coastal rain, and, therefore, increased water column stability. The optimal stability window 
hypothesis suggests that water column stability is the limiting factor for primary production in the GOA 
(Gargett 1997). A doubling of zooplankton biomass between the 1950s-1960s and the 1980s indicates 
production was positively affected after the 1977 climate regime shift (Brodeur and Ware 1992). 
Recruitment and survival of salmon and demersal fish species also improved after 1977 (Tables 4 and 5 in 
Boldt 2005b). Catches of Pacific salmon in Alaska increased, recruitment of rockfish (Pacific ocean 
perch) increased, and flatfish (arrowtooth flounder, halibut, and flathead sole) recruitment and biomass 
increased. Individual groundfish stock survival and recruitment indices showed inconsistent responses to 
the 1977 shift. However, combined standardized indices of groundfish survival and recruitment indicated 
that overall groundfish productivity increased after the 1977 climate shift (Mueter et al. 2007). There are 
indications that shrimp and forage fish, such as capelin, were negatively affected after 1977, as survey 
catches declined dramatically in the early 1980s (Anderson 2003; Tables 2 and 3 in Boldt 2005b). The 
decline in marine mammal and seabird populations, observed after 1977, may have been related to the 
change in forage fish availability (Piatt and Anderson 1996).  
 
After 1989, water temperatures were cooler and more variable in the coastal GOA, suggesting production 
may have been lower and more variable. After 1989, British Columbia (BC) salmon catches and survival 
were low and Queen Charlotte Island (northern BC) herring declined. Salmon catches in Alaska, 
however, remained high. Groundfish recruitment and survival, as measured by combined standardized 
indices, showed inconsistent responses to the 1989-climate shift (Mueter et al. 2007). Groundfish biomass 
trends that began in the early 1980s continued, with increases in flatfish biomass. By the late 1980s 
arrowtooth flounder, rather than walleye pollock, were the dominant groundfish. Large groundfish 
biomass estimates resulted in negative recruit per spawning biomass anomalies of demersal fish.  
 
Initially, there was some indication that the GOA ecosystem may have weakly responded to the suspected 
1998 climate regime shift. Increased storm intensity from 1999 to 2001 resulted in a deeper mixed layer 
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depth in the central GOA, and coastal temperatures were average or slightly below average. After 1998, 
coho survival increased in southern BC, shrimp catches increased in the northern GOA (but have since 
declined again in 2003), and the 1999 year class of both walleye pollock and Pacific cod was strong in the 
northern GOA.  
 
4.1.3 Changes in Biological Productivity 
 
Conners et al. (2002) present an analysis of bottom trawl survey data from 1963-2000. Three index areas 
with good survey coverage through the full time span were selected; one area includes Steller sea lion 
critical habitat north of Unimak Island. A robust index of median catch per unit effort (CPUE) was used 
as an indicator of regional groundfish abundance. Time series for total catch and for several major 
groundfish groups showed substantial increases in the early- to mid-1980s in all three index areas (Figure 
4.1). Time series for walleye pollock, Pacific cod, rock sole, flathead sole, cartilaginous fishes (skates) 
and benthic invertebrates showed substantial increasing trends. The timing of change in trawl CPUE is 
consistent with effects of the strong regime shift observed in climate indices in 1976-1977. The similarity 
in trends both across the region and across both commercial and unexploited groups suggests that a 
widespread reorganization of benthic and demersal food webs may have taken place. There is little 
evidence of similar biological responses to smaller climate shifts in the 1990s. These results are also 
consistent with recently documented shifts in ecosystem dynamics resulting from changes in ice cover 
and thermal structure in the eastern Bering Sea. This analysis indicates that there was a much higher 
biomass of groundfish at all three sites during 1980-2000 than in 1960-1980. These results provide strong 
evidence against the hypothesis that the decline of Steller sea lions was due entirely to a decrease in 
overall productivity of the eastern Bering Sea (NMFS 2006b). 
 
The NMFS bottom trawl survey does not effectively sample pelagic forage fishes such as capelin, herring, 
and eulachon, which are important prey fish for sea lions. Data from inshore surveys in the Gulf of Alaska 
(Anderson and Piatt 1999) suggest that abundance of these species declined dramatically following the 
1976-77 regime shift. There are no data available on whether a similar decline occurred in the Bering Sea. 
It is entirely feasible that the reorganization in food webs indicated in the retrospective study also affected 
pelagic food webs or the balance of demersal/pelagic production. There does not appear to have been a 
substantial decline in overall productivity in the EBS, but there could well have been a substantial shift in 
how production is distributed through the food web. 
 
From 1954 to 1998, Eastern Bering Sea (EBS) summer zooplankton biomass data, collected by the 
Hokkaido University research vessel T/S Oshoru Maru and re-analyzed by Hunt et al. (2002) and Napp et 
al. (2002), showed no discernable trends in any of the four EBS geographic domains (Napp et al. 2002; 
Figure 41 in Boldt 2005). The updated time series, however, depicts a strong decrease in biomass during 
2000-2004. What is remarkable is that the decrease occurred in all four domains (see Figure 41 in Napp 
and Shiga 2005). Part of the decrease in biomass over the middle shelf may be due to recent decreases in 
the abundance of Calanus marshallae, the only “large” copepod found in that area (Napp, in prep.). It is 
not clear what might be the cause of declines in other regions. 
 
Annual surplus production (ASP) indices, the sum of new growth and recruitment minus deaths from 
natural mortality, suggest high variability in groundfish production in the EBS and a decrease in 
production between 1978 and 2005 (Figure 110 in Mueter 2007). Production in the GOA was much lower 
on average, less variable, and decreased slightly from 1978 to 2005 (Mueter 2007). Because trends in 
ASP indices are largely driven by variability in walleye pollock in the EBS, the results suggest a strong, 
significant decrease in aggregate surplus production of all non-pollock species from 1978 – 2005 (Figure 
112 in Mueter 2007). The declines in production may be a density-dependent response to observed 
increases in biomass because theory suggests that surplus production will decrease as biomass increases 
above BMSY, which has been the case for a number of flatfish species (e.g. rock sole, flathead sole) and 
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rockfish species (Pacific ocean perch, northern rockfish; Mueter 2007). This may be indicative of a “top-
down” phase in a larger ecosystem cycle (e.g. the Oscillating Control Hypothesis described for the eastern 
Bering Sea in Hunt et al. (2002), or the shift from bottom-up to top-down control described in Bailey 
(2000). As shown in Figure 4.2, while the overall biomass of the main groundfish in the Bering Sea has 
increased since the late 1970s, the populations have also aged and grown larger; this trend is particularly 
pronounced in the 1990s. This aging population would be expected to have a decreased ratio of 
production to energy consumption, although this does not take into account possible importance of 
contributions of high natality individuals in the larger sizes. 
 
4.1.4 Steller Sea Lion Prey Response to Climate and Regime Changes 
 
4.1.4.1 Recruitment Response to Regime Changes 
 
Eastern Bering Sea Pollock 
 
To evaluate EBS pollock recruitment relative to a suite of putative regimes, sets of years were included 
within the integrated stock assessment model to provide estimates of uncertainty. For the period 1963-
1976 the average age-1 recruitment appears to be substantively lower than that for all other periods 
(Figure 4.3). The coefficients of variation for these estimates were relatively low (except for the cohorts 
from 1999-2005; Table 4.1). In conclusion, there appears to be evidence of higher recruitment post 1976 
compared to the earlier period. Evidence of significant differences from subsequent putative regimes is 
apparently lacking based on an analysis of data through 2004. A recent assessment (Ianelli et al. 2007) 
showed the time period between 2004-2006 to have extremely low recruitment, with 2004 and 2005 
showing the lowest assessed recruitment since 1965, which has given rise to concerns that we may be 
entering a period of low recruitment associated with a warmer, ice-free southeastern Bering Sea. 
However, preliminary data (Ianelli et al. 2007) shows that 2007 recruitment was closer to 1990s levels. 
The extremely warm, ice-free years in 2002-2005 may have contributed to low zooplankton biomass and 
low pollock survival during 2004-2005. Cold years occurred from 2006-2007 with extensive ice cover in 
the Bering Sea, although ice remained at historic lows in the Arctic in general. Determining the future of 
the Bering Sea pollock stock will require the close examination of climate models to predict whether 
2002-2005 conditions were anomalously warm compared to future expectations or whether those years 
represent an expected future state of the climate with correspondingly poor conditions for pollock.  
 
Gulf of Alaska pollock 
 
Recruitment of pollock in the Gulf of Alaska is highly variable on multiple time scales (Dorn et al. 2005). 
On an interannual time scale, recruitment of Gulf of Alaska pollock is more variable (CV = 1.07) than 
Eastern Bering Sea pollock (CV = 0.64). Among North Pacific groundfish stocks with age-structured 
assessments, GOA pollock ranks third in recruitment variability after sablefish and Pacific Ocean perch 
(http://www.afsc.noaa.gov/refm/stocks/estimates.htm). Unlike sablefish and Pacific Ocean perch, pollock 
have a short generation time (<10 yrs), so that large year classes do not persist in the population long 
enough to have a buffering effect on population variability. High recruitment variability implies a large 
environmental component to forcing, since biotic factors such as density dependence or predation tend to 
change more gradually. On decadal time scales, there is also variability in pollock recruitment. Mean 
recruitment increased by approximately five times from the 1960s to the 1970s, then declined in the 
1980s, declined further in the 1990s, but stabilized in the early 2000s (Table 4.2).  
 
In the Gulf of Alaska, climatic regime shifts occurred in 1977 and in 1989 based on persistent changes in 
PDO. As noted earlier, the term climatic regime shift refers to persistent changes in atmospheric 
conditions and the physical condition of the ocean, not to the biological response to those changes. 
Although correlation analyses (or other related approaches) can be used to relate climate forcing to 
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biological response, often the mechanistic link must be hypothesized because environmental data are not 
available at appropriate temporal and spatial scales (Baumann 1998).  
 
There are several hypotheses about how the 1977 regime shift might have affected pollock recruitment in 
the GOA. First, the shift from cool temperatures to warm temperatures may have favored better larval 
pollock survival through one or more indirect mechanisms (Bailey 2000). A second hypothesis is that the 
spring zooplankton bloom shifted earlier in the year, favoring winter spawners such as pollock (Andersen 
and Piatt 1999). A final hypothesis is the optimal stability “window” (Gargett 1997), which hypothesizes 
that changes in strength of the Aleutian Low associated with the 1977 regime shift affected water column 
stability, resulting in an increase in primary production in coastal areas of the Gulf of Alaska. While all of 
these hypotheses seem reasonable, oceanographic time series in the Gulf of Alaska are too short to 
establish observational proof. Further, Stabeno et al. (2004) did not find a strong PDO signal in physical 
conditions of coastal waters of the Gulf of Alaska, raising questions about the importance of basin-scale 
climatic patterns in physical forcing at spatial and temporal scales important to pollock recruitment. 
 
A more important question is whether the pattern of pollock recruitment changed after the regime shift. 
Although pollock recruitment shows a clear pattern of increase and decline over the period 1959-2004, 
there are no obvious changes occurring immediately after the 1977 or the 1989 regime shift (Figure 4.4). 
The 1970s stand out as a decade of very strong recruitment for GOA pollock, but five out of the eight 
strong year classes (> 1.0 billion age-2 recruits) in the 1970s occur prior to 1977. In the twenty-seven 
years since 1980, strong year classes have recruited to the population every six years on average. 
However, no years with more than one billion age 2 recruits have been observed since 1991, and 2003-
2005 were the second, third, and fourth lowest recruitments observed over the 1961-2007 time series. 
Average year classes were observed in 2006 and 2007, and are predicted for 2008 and 2009 (Dorn et al. 
2007). Hollowed et al. (2001) found that GOA pollock exhibited higher incidence of strong recruitment 
during years when El Niño conditions propagated into the Gulf of Alaska, but did not find a relationship 
between the 1977 phase change in PDO and pollock recruitment. Support for the hypothesis that the 
climatic regime shift in 1977 resulted in improved conditions for pollock recruitment is not compelling. 
 
Pacific cod 
 
In the EBS Pacific cod model (Thompson et al. 2007), recruitment estimates are obtained for each year 
class from 1974 through 2006, and in the GOA Pacific cod model (Thompson et al. 2006), recruitment 
estimates are obtained for each year class from 1964 through 2004. In both the EBS and GOA models, the 
effects of the 1976-1977 regime shift are modeled explicitly by estimating separate median recruitment 
levels for the two portions of the time series. 
 
The EBS Pacific cod model estimates median numbers at age 0 for the pre-1977 and post-1976 regimes at 
values of 149 million fish and 800 million fish, respectively (i.e., the pre-1977 median is 81% lower than 
the post-1976 median). Of the 13 pre-1977 cohorts, none of the point estimates exceed the post-1976 
median, but the 95% confidence interval overlaps the post-1976 median in 2 cases (1974 and 1976). Of 
the 30 post-1976 cohorts, none of the point estimates fall below the pre-1977 median, and the 95% 
confidence interval overlaps the pre-1977 median in only 2 cases (1981 and 1987). 
 
Given the structure of the EBS Pacific cod model and the existing data, there is a low likelihood that the 
pre-1977 median recruitment was as high as the post-1976 median. That is, there is a 95% chance that the 
pre-1977 median was at least 76% lower than the post-1976 median, and a 99% chance that the pre-1977 
median was at least 73% lower than the post-1977 median. 
 
The GOA Pacific cod assessment estimates median numbers at age 0 for the 1964-1976 and 1977-2004 
time periods at values of 87 million fish and 273 million fish, respectively (i.e., the pre-1977 median is 
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68% lower than the post-1976 median). Of the 13 pre-1977 cohorts, none of the 95% confidence intervals 
overlap the post-1976 median, and of the 28 post-1976 cohorts, none of the 95% confidence intervals 
overlap the post-1976 median. 
 
The software used to create the GOA Pacific cod model differed from that used to create the EBS Pacific 
cod model. One of the differences pertains to the manner in which the pre-1977 median recruitment was 
estimated. Unfortunately, this difference means that the type of statistical comparison between pre-1977 
and post-1976 medians described above for the EBS model cannot be conducted for the GOA model. 
Moreover, a rigorous statistical evaluation of the potential existence of regime shifts other than the 1977 
shift is not possible in either the EBS model or the GOA model. As a first approximation, a simple, 
“difference between two means” test can be used to evaluate the existence of the 1977 regime shift in the 
GOA. The same test can also be applied to hypothesized 1988-1989 and 1998-1999 regime shifts in both 
the EBS and GOA. In all cases, however, it should be emphasized that some assumptions inherent in the 
test are being violated (e.g., the variances associated with the individual estimated recruitments are not 
equal). The results of these tests are shown below: 
 

EBS 
The 1988-1989 shift is insignificant. 
The 1998-1999 shift is insignificant. 
 
GOA 
The 1976-1977 shift is significant. 
The 1988-1989 shift is insignificant. 
The 1998-1999 shift is insignificant.  

 
On the basis of the above, it appears that the difference in median/mean recruitment before and after the 
1976-1977 regime shift is statistically significant at any reasonable level of significance (e.g., Type 1 
error level of 1% or 5%) in both the EBS and GOA, but the differences in mean recruitment before and 
after the hypothesized 1988-1989 or 1998-1999 regime shifts are not. These results are similar to those 
obtained by Boldt and Conners (2004), with the exception that the assessment results available to Boldt 
and Conners did not include estimates of pre-1977 cohorts. 
 
Atka mackerel 
 
It is unclear to what extent if any, that recruitment of Atka mackerel follows expectations of good vs. bad 
environmental conditions based on regime shift theory. Until we understand the mechanisms, processes 
and environmental linkages that contribute to successful recruitment, we cannot know how recruitment is 
related to regime shift theory. The recruitment history of Atka mackerel is characterized by variable but 
fairly good recruitment throughout the time series of stock assessment estimates. The strong 1999 year 
class is most notable followed by the 1988, 1977 and 2001 year classes (Lowe et al. 2007). The most 
recent stock assessment estimates above average (greater than 20% of the mean) recruitment from the 
1977, 1986, 1988, 1992, 1995, 1998, 1999, 2000, and 2001 year classes (Lowe et al. 2007). Based on 
basin-wide North Pacific climate indices, there appears to have been a major regime shift in 1976/77, and 
a minor regime shift in 1988/89 (Boldt 2005, Hare and Mantua 2000, King 2005). There is some 
uncertainty if there was a regime shift in 1999 given the variability in environmental indices since 1998 
(Rodionov et al. 2005). These hypothesized regime shifts coincide with the three strongest Atka mackerel 
year classes, however, it should noted that the mechanisms which produce successful recruitment are 
unknown. 
 
In an analysis by Boldt et al. (2004), climate regime-scale variability in recruit per spawner time series 
was not detected in groundfish (pollock, cod, and Aleutian Islands Atka mackerel). The conclusion from 
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this analysis was that the survival of groundfish does not appear to be related to decadal-scale climate 
variability as defined by the hypothesized 1976/77, 1988/89, or 1998 years of regime shifts. In a more 
recent analysis, it was shown that individual groundfish stock survival and recruitment indices showed 
inconsistent responses to the 1977 shift; however, standardized indices of survival and recruitment for all 
groundfish combined indicated that overall groundfish productivity increased after the 1977 climate shift 
(Mueter et al. 2007).  
 
4.1.4.2 Response of Major Pollock Spawning Aggregations 
 
A comparative approach was used within the stock assessment to evaluate whether fishing impacts or 
other factors, such as environmental changes, were likely to have caused observed patterns of recruitment 
and biomass. Over the last 12 years, harvest rates in the three areas show good contrast (Ianelli et al. 
2005a, 2005b, Dorn et al. 2005). The Bogoslof area has barely been fished at all during this period, but 
has shown the greatest percent decline (Figure 4.5). The continued decline in survey biomass after major 
fishery impacts ceased in 1991 is contrary to what would be expected if fishing within the Bogoslof area 
was the primary factor controlling stock abundance. Harvest rates have been similar between the GOA 
and EBS, and are low compared to fisheries for other gadids (Brander 2003). Survey biomass has been 
stable to slightly increasing in the EBS, but has declined in Shelikof Strait. The differing survey trends 
under similar fishing impacts is also contrary to what would be expected if fishing were the primary 
factor controlling stock abundance in the EBS and GOA. 
 
An important question is why pollock abundance has declined in the Gulf of Alaska if pollock have been 
consistently harvested at less than FMSY. This question was explored by “replaying” the population 
dynamics without fishing. The simplest approach is to replay the population dynamics with the same 
recruitment time series. This approach does not take into account the potential impact of fishing on 
recruitment due to changes in stock biomass (potentially fewer recruits at low stock size, or more 
cannibalism on pre-recruits at high stock size). To evaluate the potential impact of higher spawning 
biomass, we also replayed the stock dynamics with a rescaled recruitment time series based on a stock-
recruit relationship (NMFS 2006b). 
  
Results, based on a single species perspective, showed that a significant decline of pollock abundance 
from the peak in the1980s would have occurred even without fishing (Figure 4.6). This suggests that 
other factors such as environmental variability may be a more significant driver for the stock abundance. 
Another explanation is that Gulf of Alaska pollock are extremely unproductive; however analysis of 
available stock-recruit data suggests that this alternative has relatively low probability (Dorn et al. 2003). 
Other factors include ecosystem dynamics which were considered above. 
 
The relationship between both Bogoslof and Shelikof spawning aggregations and larger regional 
populations is not well established. There is no evidence that these aggregations are genetically distinct 
populations, and some exchange likely takes place between these aggregations and pollock populations in 
other parts of the eastern Bering Sea and the Gulf of Alaska. The extent of exchange is unknown. One 
possibility for observed pattern of decline in the Bogoslof area and in Shelikof Strait is a change in spatial 
patterns of spawning. Winter surveys of spawning aggregations in other parts of the Gulf of Alaska 
provide evidence a significant amount of pollock spawn outside of Shelikof Strait (Dorn et al. 2003, Dorn 
et al. 2005). Attempts have been made to identify environmental factors influencing the spawning 
migration into Shelikof Strait, but so far models with environmental variables have poor predictive power 
(Boldt et al. 2002). However, it is also possible that fishing may have impacted the Shelikof Strait 
spawning aggregation, but this is not predicted by the single species models which generally assume no 
negative impacts of removing large pre-spawning fish.  
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Based on the assessment results, recruitment variability is highest in the Bogoslof area (CV = 1.96), high 
in the Gulf of Alaska (CV = 1.07), and relatively stable in the eastern Bering Sea (CV = 0.64). The 
recruitment time series for the Bogoslof area is notable for an exceptionally strong 1978 year class that 
was still the most abundant year class at age 14 in the 1992 survey. High recruitment variability suggests 
a strong environmental component to forcing and a highly dynamic environment. The range of 
recruitment variability for pollock in the Gulf of Alaska, the Bogoslof area and the eastern Bering Sea is 
consistent with the observation that the Gulf of Alaska and Aleutian Island ecosystems are more open, 
dynamic systems than the eastern Bering Sea shelf.  
 
Pollock have a relatively short generation time (<10 yrs12), so that large year classes do not persist in the 
population long enough to have a buffering effect on population variability. Therefore, the typical pattern 
of biomass variability for pollock stocks with high recruitment variability will be sharp increases due to 
strong recruitment, followed by periods of gradual decline until the next strong year class recruits to the 
population. Pollock in the Bogoslof area and in the Gulf of Alaska are more likely to show this pattern 
than other groundfish stocks in the North Pacific due to the combination of a short generation time and 
high recruitment variability. 
 
A simulation model was used to evaluate stock biomass variability under the current harvest policy for 
Gulf of Alaska pollock. Simulations were conduced using a stock recruitment relationship such that FMSY 
= F35% and modeled recruitment variability and autocorrelation based on historical patterns. A graph of 
1000-year subsample of a simulation run demonstrates that even for a harvest policy appropriate to stock 
productivity, variability around mean stock size will be large (Figure 4.7). A typical pattern of variability 
consists of a sharp increase in stock size due to the recruitment of one or more strong year classes, 
followed by a sustained decline. The observed decline in pollock abundance in the Gulf of Alaska does 
not appear unusual in the 1000-year subsample. These patterns can be obtained with a stationary stock-
recruit relationship without invoking “regime shifts” or decadal shifts in stock productivity.  
 
4.1.4.3 Response of Aleutian Islands Pollock to Environmental Changes and Fishing Prohibitions 
 
Fishing for Aleutians Island pollock was prohibited in 1999 under the Steller sea lion conservation 
measures and was allowed again outside of critical habitat in 2005. The long-term biomass trend for AI 
pollock had been decreasing until about 1999. Given the extensive closure area for this stock, it provides 
a unique opportunity to evaluate the effects of prohibiting fishing and observing how environmental 
conditions may naturally impact recruitment in the absence of fishing pressure. 
 
Although the 2000 and 2002 summer bottom trawl surveys purport an increase in the pollock biomass in 
the Aleutian Islands area from the 1997 estimate (Table 4.3), these surveys have CV’s equal to 28% and 
38%, respectively) and unreliable indices of abundance given the variability in vertical distribution of 
Alaska pollock (Barbeaux et al. 2007). The 2004 summer bottom trawl survey shows a decline in 
abundance from 175,000 t in 2002 to 130,000 t in 2004, but the variance in the 2004 estimate (CV = 78%) 
is substantially higher than any previous estimate. These data are therefore insufficient to reliably discern 
abundance trends post-1999.  
 
If the bottom trawl survey pollock abundance estimates were accurate and precise (q = 1.0), the catch 
levels estimated for the 1990’s fishery (Table 4.4) would be unsustainable since under this assumption, 
the catch to biomass ratio would be between 28% and 75%. Indications are that the summer bottom trawl 
survey assesses only one component of the pollock stock in the Aleutian Islands and that this component 

                                                      
12 Generation time is defined in this opinion as the average age of all reproductive females in the population; 
definition is from the revised Recovery Plan and is based on SSL life tables in Calkins and Pitcher (1982) and York 
(1984). Average age of first reproduction is about 5 years of age for sea lions. 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

4 Environmental Baseline Page 148 

may not include that taken by the fishery during winter. Also, the large catches during the early and mid-
1990s primarily consisted of the 1978 year class and later the 1989 year class (Table 4.5). The 1978 year 
class was only surpassed in catch weight by the 1989 year class in the 1995 fishery, but still remained a 
significant proportion of the catch through 1998 (7%). Pollock recruitment processes that led to the 1978 
year-class event throughout the Aleutian Islands and eastern Bering Sea are poorly understood. The high 
variability in Aleutian Islands pollock recruitment is likely due to environmental conditions. The degree 
to which Aleutian Islands pollock abundance depends on movement from the EBS is also unknown. 
While it is possible that the EBS fishery causes some interception of potential Aleutian Islands 
recruitment, the exploitation rates within the EBS appear to be at sustainable levels (single species). It 
may be that the Aleutian Islands pollock stock depends on extremely favorable recruitment conditions 
such as that observed from 1978 and 1989. 
 
In March and April 2006, 2007 and 2008 cooperative acoustics research surveys were conducted in the 
Aleutian Islands to assess the abundance of pollock in the region during spawning. Results show that, in 
the area surveyed, pollock biomass was lower than that available during the 1990s. Importantly, this study 
provides direct observation of localized abundance levels that have long been considered important for 
Steller sea lion conservation concerns. Current stock assessment models only deal with highly aggregated 
data and provide highly aggregated (and uncertain) results. In addition, the observed distribution and 
behavior under fishing suggests that a high catch-per-unit-effort could be achieved in this area even at low 
levels of abundance (NMFS 2006b). The pollock were concentrated on the shelf break and became more 
concentrated as the experimental fishery progressed in 2006. Such “hyperstability” in catch rates 
highlights the potential risk of interpreting commercial data (e.g., CPUE) alone. For example, depletion 
experiments may not be valid if the stock shows this stability in catch rates even though the actual 
biomass is small and being depleted, because the experiment would come to a completely opposite 
conclusion. These results are preliminary and further analysis is required before they can be considered 
conclusive. However, its does highlight the sensitivity of the Aleutian Islands to fishing pressure and the 
potential for long term impacts on the stock which may not be detectable from the single species 
perspective or through depletion experiments.  
 
4.1.4.4 Changes in the Distribution of Important Prey 
 
To evaluate changes in fish distribution for the eastern Bering sea (pollock and Pacific cod) station-
specific CPUE data from NMFS summer bottom-trawl surveys were used. Average CPUE was computed 
by 1° longitude by 0.5° latitude quadrangles and contoured to evaluate annual changes. Results indicate 
that interannual spatial variability is high for both pollock and Pacific cod, but with Pacific cod having a 
somewhat broader but lower density overall than pollock (Figures 4.8-13). Pollock summer bottom-trawl 
concentrations within Steller sea lion critical habitat area show considerable variability with some years 
having relatively low densities (e.g., 1982, 1988, 1991, 1997-1999, 2006) and other years having high 
concentrations in critical habitat (Figures 4.8-10). In recent years, (since 2000) moderate densities of 
pollock have been consistently present in critical habitat (with the exception of 2006). For Pacific cod, the 
relative density in critical habitat was higher in the 1980s compared to later years (Figures 4.11-4.13). 
 
To further summarize these densities relative to changes in fish distribution, central concentrations of 
pollock and Pacific cod were computed and mapped by year to ascertain if certain groups of years were 
different than others. This involved computing the CPUE-weight average location of pollock and Pacific 
cod. Results show that the centers of pollock distributions by year were more variable over years 
(spreading northwest to southeast) than those for Pacific cod (Figure 4.14). The 1993-1995 surveys show 
a tendency for pollock to be most dense towards the southeastern part while other years are mixed. This 
can be attributed to the relatively high abundance of the 1989 year class in the south-eastern regions. 
Pacific cod shows a marked north-northwest shift in distribution during the period 2000-2005. This is 
consistent with the lower densities of Pacific cod observed in the southeastern regions during these years.  
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The summer NMFS bottom-trawl survey data were also evaluated for CPUE patterns within and outside 
of Steller sea lion critical habitat areas. Mean values of CPUE were computed inside the critical habitat 
and compared to the mean CPUE outside of this region over time. Figure 4.15 shows a high degree of 
inter-annual variability of the relative CPUE inside Steller sea lion critical habitat compared to outside, 
especially for pollock (top panel).  
 
The distribution of winter spawning pollock have shifted in the Bogoslof Island management district from 
near Bogoslof Island during the late 1980s and early 1990s to closer to Samalga pass and north-east of 
Umnak Island (Figure 4.16). Such relatively fine-scale shifts in spatial distribution suggests that 
environmental conditions may have changed to favor spawning habitat closer to the Aleutian Islands 
chain than in the past. 
 
Shifts in distribution of pollock in the Aleutian Islands appear to coincide mostly with a connection to the 
“Aleutian Basin” stock (as indexed by the Bogoslof region) and that of the EBS shelf region. Specifically, 
the highest recorded historical catches occurred during winter months in the eastern most part. These 
pollock were thought to be comprised of mainly the 1978 and 1989 year classes and currently pollock 
abundance in the eastern region of the Aleutian Islands remains low, despite limited directed pollock 
fishing in this region since 1999. The changes in distribution of Pacific cod in the Aleutian Islands rely on 
summer biennial bottom trawl surveys and these show a high degree of variability.  
 
Atka mackerel in the Aleutian Islands region also shows considerable variability over time based on 
summer bottom trawl surveys (Figures 4.17 and 4.18). As with many groundfish species, Atka mackerel 
is particularly prone to having high variance estimates, especially when broken down to finer 
management areas. This is due to the patchy distribution of this species. Nonetheless, trends for Atka 
mackerel in general suggest increased abundances throughout their range, particularly in the eastern and 
western management areas. This abundance pattern extends in recent years into the GOA where directed 
fishing for Atka mackerel is prohibited. 
 
Pacific cod in the GOA also show a high degree of CPUE variability (Figure 4.19). Pacific cod in general 
are thought to be relatively mobile groundfish species based on the tagging studies of Shimada and 
Kimura (1994). Results from evaluating GOA survey patterns are consistent with a mobile species. 
Apparent long-term shifts in GOA Pacific cod abundances from summer survey data are difficult to 
ascertain. 
 
GOA pollock spatial distributions have been evaluated regularly, particularly for patterns of spawning 
concentrations. For example, the annual winter Shelikof Strait surveys of spawning pollock have 
traditionally been considered to represent the majority of the GOA stock. Modeling efforts of the 
population have shown that about 67% of the pollock spawning occurs in the Shelikof region (on average) 
and about 20% in the Shumagin Islands region with the balance in other locations. There are trends in 
these data that suggest the Shelikof Strait spawning contribution has been below average for a number of 
years (2002-2005; Dorn et al. 2005). Relative pollock biomass in the GOA during the summer shows 
variability among regions (Figure 4.20). In some years the majority of the biomass appears in the Kodiak 
Island region while in other years, the Shumagin region appears to have the highest levels. 
 
4.1.5 Changes in the Carrying Capacity for Western DPS Steller Sea Lion 
 
Populations can experience abrupt and dramatic declines because of dramatic reductions in environmental 
carrying capacity (Odum 1971). Periodic shifts in oceanic and atmospheric conditions may have major 
effects on the productivity and structure of North Pacific ecosystems, with cascading effects on some prey 
fish populations. The manner and mechanism by which such “regime shifts” and altered fish populations 
would affect marine mammals, including Steller sea lions, is poorly understood and remains unresolved. 
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Large, natural variability often masks the effects of human activity on natural ecosystems and 
populations. Because of the complex relationships between wild populations, their physical environment, 
and their ecological relationships, it is extremely difficult to assign a population’s decline to a single 
cause. 
 
The carrying capacity of the North Pacific for Steller sea lions likely fluctuates in response to changes in 
the environment (Hare et al. 1999, Overland et al. 1999, Stabeno et al. 2001, Benson and Trites 2002, 
Hunt et al. 2002, Shima et al. 2002, Trites and Donnelly 2003). Changes in the North Pacific fish 
community structure stemming from the regime shift in 1976-77 may have been substantial enough to 
result in a dominance of pollock and other gadids. However, it is unclear whether this environmental 
variability and the associated diet shifts were outside the limits of natural variability in the history of 
Steller sea lions in the North Pacific and were principal factors in their population decline. Gadids have 
been and are likely to continue to be a principal component of the diet of sea lions (Table 4.6). The 1976-
77 regime shift likely affected species differently (Section 4.1.4.1). In an analysis by Boldt et al. (2004), 
climate regime-scale variability in recruit per spawner time series was not detected for pollock, Pacific 
cod, and Atka mackerel. It is likely that the groundfish community changes, with some regimes or time 
periods more/less favorable for sea lions. Another shift may have occurred in 1989 and 1998 (Hare and 
Mantua 2000, Bond et al. 2003). 
 
In addition to the environmental changes, the removal of prey by many fisheries increased markedly in 
the 1980s and could have contributed to changes in carrying capacity, possibly in non-linear and 
unpredictable ways (Calkins 1998, Goodman et al. 2002, NRC 2003, 1996). As these groundfish fisheries 
expanded, numerous investigators expressed concern about the effects of the expanded fisheries on 
populations of pinnipeds and seabirds in the North Pacific Ocean (Alverson 1991, Ashwell-Erickson and 
Elsner 1981). Several populations of seabirds and pinnipeds declined from the early to mid-1980s. As a 
result, scientists and fishery managers began to debate the relative roles of the regime shift and the 
groundfish fisheries on trophic relationships in the BSAI and GOA (Lowry et al. 1982, Alaska Sea Grant 
1993, NRC 2003) 
.  
4.1.6 Global Climate Change and Ocean Acidification 
 
4.1.6.1 Global Climate Change  
 
There is growing concern about global climate change. Global air and ocean temperatures during this 
century and before are warming (IPCC 2007a, see http://www.ipcc.ch), and evidence suggests that the 
productivity of the North Pacific is affected by changes in the environment (Quinn and Niebauer 1995, 
Mackas et al. 1998).  
 
Key relevant findings from the most recent report of the Intergovernmental Panel on Climate Change 
(IPCC) (2007b) include (bold text in original): 
 

“Warming of the climate system is unequivocal, as is now evident from observations of 
increases in global average air and ocean temperatures, widespread melting of snow and ice 
and rising global average sea level…” 
 
‘…Eleven of the last twelve years (1995-2006) rank among the twelve warmest years in the 
instrumental record of global surface temperature (since 1850). The 100-year linear trend (1906-
2005) of 0.74 [0.56 to 0.92]°C1 is larger than the corresponding trend of 0.6 [0.4 to 0.8]°C (1901-
2000) given in the Third Assessment Report (TAR) (Figure SPM.1). The temperature increase is 
widespread over the globe and is greater at higher northern latitudes.” 
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 “Observational evidence from all continents and most oceans shows that many natural systems 
are being affected by regional climate changes, particularly temperature increases.” 
 
Anthropogenic warming over the last three decades has likely had a discernible influence at the 
global scale on observed changes in many physical and biological systems. 

 
These impacts, and others, are projected to accelerate during this century. Solomon et al. (2009) 
concluded that:  
 

“…the climate change that takes place due to increases in carbon dioxide concentration is largely 
irreversible for 1,000 years after emissions stop…Among illustrative irreversible impacts that 
should be expected if atmospheric carbon dioxide concentrations increase from current levels 
near 385 parts per million by volume (ppmv) to a peak of 450–600 ppmv over the coming century 
are…inexorable sea level rise. Thermal expansion of the warming ocean provides a conservative 
lower limit to irreversible global average sea level rise of at least 0.4–1.0 m if 21st Century CO2 
concentrations exceed 600 ppmv and 0.6–1.9 m for peak CO2 concentrations exceeding ≈1,000 
ppmv. Additional contributions from glaciers and ice sheet contributions to future sea level rise 
are uncertain but may equal or exceed several meters over the next millennium or longer. 

 
 
Increases in global temperatures are expected to have profound impacts on arctic and sub-arctic 
ecosystems, and some of these impacts have been documented over the last several decades. Specifically, 
(1) winter temperatures in Alaska and western Canada have increased as much as 3-4 ˚C over the past half 
century, (2) precipitation, mostly in the form of rain, has increased primarily in winter resulting in faster 
snowmelt, (3) sea ice extent has decreased about 8% over the past 30 years, with a loss of 15 to 20% of 
the late-summer ice coverage in the arctic, and (4) glacial retreat, particularly in Alaska, has accelerated 
contributing to sea level rise (ACIA 2004). These impacts, and others, are projected to accelerate during 
this century. 
 
The effects of these changes to the marine ecosystems of the Bering Sea, Aleutian Islands, and the Gulf of 
Alaska, and how they may specifically affect Steller sea lions are uncertain. Warmer waters could favor 
productivity of certain species of forage fish, but the impact on recruitment dynamics of fish of 
importance to Steller sea lions is unpredictable. Recruitment of large year-classes of gadids (e.g., pollock) 
and herring has occurred more often in warm than cool years, while the distribution (with respect to 
foraging Steller sea lions) and recruitment of other fish (e.g., osmerids) could be negatively affected. 
Whether these patterns will continue as overall temperatures increase is uncertain, as are the effects on the 
duration and strength of atmospheric and oceanographic regimes (Trenburth and Hurrell 1994, Hare and 
Mantua 2000). 
 
Climate-driven changes in productivity and community structure due to warming oceans may already be 
underway in the northern portion of the Bering Sea and Bering Strait, where sea ice plays a major role in 
structuring the food web and the ecosystem is particularly vulnerable to rapid system reorganization under 
global warming. Reduced seasonal sea ice cover, changing hydrographic conditions, and reduced primary 
production in the northern Bering Sea may be associated with apparent declines in ice-associated benthic 
species of mollusks and amphipods since the 1990s (Grebmeier et al. 2006). In addition, benthic-feeding 
walrus, bearded seals, gray whales and diving sea-ducks such as Spectacled eider are all potentially 
threatened by these changes, as are Arctic Native communities whose traditional subsistence culture has 
relied on these ice-associated mammals and birds for subsistence for thousands of years. Recently, the 
USFWS has listed polar bears as threatened under the Endangered Species Act. Separately, NMFS in 
response to a petition to list ice seals has made a determination for ribbon seals that a listing is not 
warranted and for spotted seals that only the Asian DPS should be listed at this time. Evaluations 
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regarding ESA listing status for ringed and bearded seals are pending. Similarly, USFS is evaluating the 
merits of a petition to list walrus under the ESA.  
 
Higher latitude ecosystems have short, simplified food chains; thus the potential for trophic cascades is 
higher. Warming seawater in the north could expand the range of groundfish from the south, putting more 
pressure on the benthic prey base. The northern Bering Sea may be poised for the sort of trophic cascade 
and system reorganization anticipated by the U.S. GLOBEC (Global Ocean Ecosystems) research 
program as a consequence of global warming at high latitudes (Grebmeier et al. 2006).  
 
Warmer temperatures could shift the distribution of Steller sea lions northward. The eastern DPS 
increased in size at a rate of approximately 3% per year from the early 1980s through 2004, despite a 
decline in the size of the breeding population at the southern extent of its range in California. All of the 
increase in the eastern DPS occurred north of California, and new rookeries established in the 1990s 
(White Sisters and Hazy Island) were near its northernmost extent in southeast Alaska. 
 
As temperatures warm and global ice coverage decreases, sea levels will rise. This will directly affect 
terrestrial rookery and haulout sites currently used by Steller sea lions as well as those that may be used 
by a recovering population. Presumably, Steller sea lions using terrestrial sites will simply move upslope 
as sea levels rise, assuming that the terrain at the site is suitable. However, sites on some islands with low 
relief (e.g., Agligadak Island) may be submerged. The net effect of a rise in sea level on overall terrestrial 
Steller sea lion habitat amount or availability is uncertain, but at the projected rate it is unlikely to have a 
significant effect for many years.  
 
 
4.1.6.2 Ocean Acidification 
 
Ocean acidification is a threat to ocean ecosystems related to global climate change and CO2 emissions. 
The IPCC (2007a): summarized that; 
 

The uptake of anthropogenic carbon since 1750 has led to the ocean becoming more 
acidic…Projections based on SRES scenarios give a reduction in average global surface ocean 
pH of between 0.14 and 0.35 units over the 21st century. While the effects of observed ocean 
acidification on the marine biosphere are as yet undocumented, the progressive acidification of 
oceans is expected to have negative impacts on marine shell-forming organisms…and their 
dependent species. 
 

Anticipated pH changes will likely exceed current regional and seasonal variability (Interacademy Panel 
[IAP] 2009). The Royal Society (2005) pointed out that “Other calcifying organisms that may be affected 
are components of the phytoplankton and the zooplankton, and are a major food source for fish and other 
animals.” 
 
The potential effects and the specific timeframes for effects of ocean acidification on North Pacific 
ecosystems specifically are uncertain. However, in June 2009, the Interacademy Panel on International 
Issues (IAP 2009) stated that:  
 

“The high CO2 waters in polar and upwelling regions such as the eastern Pacific and Bering Sea 
for example, will experience low pH more rapidly than other regions…The ocean chemistry 
changes projected will exceed the range of natural variability, which is likely to be too rapid for 
many species to adapt to. Many coastal animals and groups of phytoplankton and zooplankton 
may be directly affected with implications for fish, marine mammals and the other groups that 
depend on them for food…The Impacts of these changes on oceanic ecosystems…cannot yet be 
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estimated accurately but they are potentially large…Although some species may benefit, most are 
adapted to current conditions and the impacts on ocean biological diversity and ecosystem 
functioning will likely be severe.  

 
4.1.7 Removals of Large Whales and other Marine Mammals 
 
4.1.7.1 Harvest of Northern Fur Seals 
 
Commercial harvests of marine mammals in the Bering Sea began with the industrial harvest of northern 
fur seals in the Pribilof Islands in the late 1700s. The size of the fur seal population on the Pribilofs was 
estimated at 2.5 million animals (Kenyon et al. 1954). From its beginning until about 1835, commercial 
harvests of these fur seals were “extravagant, wasteful, and largely unrecorded” (Kenyon et al. 1954). By 
1803, about 800,000 skins had accumulated in storehouses on the Pribilofs, 700,000 of which “were 
thrown into the sea as worthless.” 
 
By 1834, the northern fur seal population had declined to less than 1,000,000 animals, which resulted in a 
seven-year ban on killing fur seals to allow the population to recover. From the 1840s to the 1860s, the 
harvest of fur seals increased from 10,000 animals per year to about 75,000 animals. In 1868, when the 
U.S. first occupied the Pribilof Islands, 242,000 fur seals were harvested. From 1870 to 1909, commercial 
companies from the U.S. conducted the fur seal harvest accompanied by the onset of pelagic sealing.  
 
The practice of pelagic sealing was not selective and resulted in the death of a high percentage of 
pregnant, female fur seals. From the 1860s to about 1911, more than 950,000 fur seals were taken by 
pelagic sealers. At the same time, more than 2,900,000 fur seals were taken on the Pribilof Islands. `The 
combination of pelagic sealing and land-based sealing dramatically reduced the size of the fur seal 
population: by 1897, the fur seal population had been reduced to about 400,000 animals; by 1911, it had 
been reduced to about 215,000 animals. Because the takes were greatly reducing the fur seal stock, Great 
Britain (for Canada), Japan, Russia, and the United States ratified the Treaty for the Preservation and 
Protection of Fur Seals and Sea Otters in 1911. The treaty prohibited pelagic sealing and required a 
reduction in the taking of seals on the land. 
 
From 1912 to the mid-1950s, the population slowly increased to about 1,500,000 animals with a harvest 
of about 60,000 male seals each year. In the early 1950s, biologists realized that the fur seal population 
had ceased to grow and agreed to experiment with increasing the harvest of male fur seals and begin 
another harvest of female fur seals in the hope that the fur seal population would increase further. In 1953, 
the harvest of female fur seals began with the death of about 850 female fur seals. This harvest peaked in 
1957, with 47,413 animals. From its discovery until the mid-1950s, more than 7.8 million fur seals were 
taken in commercial harvests. In 1957, the signatories of the 1911 Treaty ratified a new agreement, the 
Interim Convention on the Conservation of North Pacific Fur Seals, for the conservation, research, and 
harvesting of fur seals. About 18,000 female fur seals were killed each year from 1963 to 1968.  
 
When this experiment ended, more than 300,000 female fur seals had been killed in an attempt to increase 
the productivity of the population and, as a result, the size of the commercial harvest (Kenyon et al. 
1954). The harvest did not increase the population’s productivity as expected; instead, pup production on 
St. Paul Island declined by 7% per year from 1975 to 1983 and production on St. George declined by 6% 
per year from 1973 to 1990. From 1950 to 1988, the fur seal population declined by over 50% (to about 1 
million animals).  
 
The authority of the 1957 Convention was extended in 1963, 1969, 1976 and 1980. Under the terms of the 
1980 extension, the Convention expired on October 14, 1984. In consultation with the U.S. Departments 
of State and Justice, and the Marine Mammal Commission, the United States declined to sign an 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

4 Environmental Baseline Page 154 

extension. It was determined that no commercial harvest could be conducted under existing domestic law 
and, therefore, the commercial harvest on St. Paul Island was terminated. Management of the fur seals 
then reverted to the MMPA. Accordingly, on July 8, 1985, NMFS issued an emergency interim rule to 
govern the subsistence taking of fur seals for the 1985 season under the authority of section 105(a) of the 
Fur Seal Act. A final rule was published on July 9, 1985.  
 
On June 17, 1988, NMFS declared the stock of northern fur seals on the Pribilof Islands to be depleted 
under the MMPA. The MMPA defines a species, population, or stock as depleted if it falls below its 
optimum sustainable population (OSP). The lower bound of OSP for northern fur seals is thought to be at 
least 60% of the carrying capacity level. The Pribilof Islands population was designated depleted because 
it declined to less than 50% of levels observed in the late 1950s, and no compelling evidence suggested 
that carrying capacity has changed substantially since the late 1950s.  
 
The Pribilof Islands population has continued to decline since the depleted listing. Between 1998 and 
2004 estimated pup production declined at 6.2% per year (SE = 0.78%, P = 0.01) on St. Paul Island, and 
at 4.5% per year (SE = 0.45%, P = 0.01) on St. George Island. The 2004 estimate of pup production on St. 
Paul Island is comparable with the level observed in 1921, while on St. George it is below the level 
observed in 1916. Recent satellite telemetry studies indicate lactating female and juvenile male northern 
fur seals are central place foragers while in the Bering Sea. These studies also suggest separation of 
Bering Sea foraging areas defined by the central breeding area of departure for fur seals (Robson et al. 
2004). 
 
Changes in the quantity or quality of available prey may also influence the health and fitness of individual 
fur seals. Important fur seal prey includes pollock, small schooling fish, and gonatid squid. The 
importance of any particular prey category depends on the sampling location and may be related to biases 
in the method used to assess prey importance. Walleye pollock and squid are important fur seal prey in 
the eastern Bering Sea with the addition of Pacific herring, Pacific sandlance, and capelin in the Gulf of 
Alaska and Pacific Ocean. The abundance has changed for major fish species across the entire range of 
fur seals. Whether and what extent fish abundance was affected by fishing or environmental change is 
unknown. How alteration of fish abundance influences population trends of the eastern Pacific stock is 
also unknown. The complexity of ecosystem interactions and limitations of data and models make it 
difficult to determine specific effects on the fur seal population.  
 
NMFS completed a conservation plan under the MMPA for northern fur seals in December 2007. The 
plan reviews and assesses the known and possible factors influencing northern fur seals in Alaska; it also 
contains pertinent information on fur seals breeding in California and Russia. Natural factors influencing 
the population include predation, parasitism, disease, and environmental change. Human-related factors 
influencing the population include subsistence harvests, direct and indirect effects of commercial fishing, 
marine debris, poaching, pollution, vessel and aircraft traffic, tourism, coastal development, noise, and oil 
and gas activities. 
 
4.1.7.2 Harvest of Large Cetaceans 
 
By the late 1800s, commercial whaling had severely reduced the population of bowhead whales in the 
Bering and Chukchi Sea and had left the eastern North Pacific right whale population nearly extinct. The 
modern era of pelagic whaling in the North Pacific began in 1946, and from 1952-1962 the whaling era 
using factory ships began with two operating in 1953 and seven by 1963 (Mizroch et al. 2009), and this 
type of whaling extended eastward to the American side of the Pacific. In 1963, the arrival of seven 
factory ships from Japan and USSR to whaling grounds in the north Pacific partially resulted from the 
protection of blue whales in the Antarctic and strict quotas on other Antarctic species. These pelagic 
whalers concentrated on humpback whales, fin whales, and sei whales in the late 1960s. In 1968, whalers 
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in the North Pacific focused on hunting sperm whales and took between 8,000 to 10,000 per year during 
that period. There were 49,936 reported fin whales kills in the North Pacific during the years 1911 to 
1985 (Mizroch et al. 2009) and many thousands of blue, sei, humpback, and sperm whales.   
 
Native Alaskans harvested whales in the eastern North Pacific for many years prior to the arrival of 
commercial whalers in the 19th century. The Inuit of the Bering Sea coast of Alaska have been whalers 
for centuries. Aboriginal whaling took place in three main areas in the eastern North Pacific (1) the west 
and northwest coasts of Alaska, (2) the Aleutian Islands and the Alaska Peninsula, and (3) the coasts of 
Vancouver Island and Washington.  
 
The Aleuts of the Aleutian Islands and the Alaska Peninsula hunted whales with hand-thrown spears. 
They likely harvested humpback whales, gray whales and possibly right whales. Along the coast of 
British Columbia and Washington, whales were hunted by Nootka, Makah, Quilleute, and Quinault tribes, 
who targeted gray and humpback whales, and possibly right whales. The number of whales that were 
taken in these fisheries is unknown (Scarff 1986). 
 
As noted above, several papers by Springer, Estes, Williams and others describe an hypothesis that links 
declines in abundance of several marine mammal populations in Alaska to the harvests of the great 
whales in the middle of the 20th Century (e.g., Steller sea lion, northern fur seal, harbor seal, and northern 
sea otter).  A series of papers have rebutted parts or all of the hypothesis (e.g., DeMaster et al., 2006, 
Trites et al. 2006, Mizroch and Rice 2006, Wade et al. 2007). Also as noted above, the original Springer 
et al. (2003) group has published their reaffirmation of this work (Springer et al. 2008), noting it remains 
a hypothesis and as such provides a view point on the potential impacts of such a large scale “adjustment” 
to the predator-prey dynamics in the North Pacific ecosystem.  
 
4.2 Natural Factors Affecting the Status of Steller Sea Lions in the Action Area 
 
4.2.1 Climate and Oceanography 
 
Periodic shifts in oceanic and atmospheric conditions appear to have had major effects on the productivity 
and structure of North Pacific ecosystems (Francis and Hare 1994, Francis et al. 1998, Hunt et al. 2002, 
Mackas et al. 1998, Anderson and Piatt 1999, Trites et al. 2006a) with cascading effects on some prey 
fish populations (Quinn and Niebauer 1995, Hollowed and Wooster 1992, 1995). For example, the size of 
available habitat for pollock, one of the primary prey species of Steller sea lions, reportedly increased 
with changes in the mixed layer depth in the Gulf of Alaska associated with climatic changes during the 
1980s (Shima et al. 2000). Increases in pollock and other gadids (e.g. Pacific cod) in the Gulf of Alaska 
and Bering Sea (Alverson 1992), and their relatively low nutritional quality (Alverson 1992, Rosen and 
Trites 2000a) led to the “junk food hypothesis” for the decline of the western DPS of Steller sea lion.  
 
In the “junk food” hypothesis, the quantity of prey available to Steller sea lions was thought to be high 
overall in the 1980s, but the prey community switched from one dominated by high energy prey (e.g., 
herring and osmerids) to low energy species (e.g., gadids and flatfish; Alverson 1992, Rosen and Trites 
2000a). As originally articulated by Alverson (1992), pollock and other gadids were presumed to be 
equally poor foods for all age classes of Steller sea lions (i.e., both juveniles and adults). However, results 
of subsequent feeding experiments, mathematical models, and field observations suggested that adult 
Steller sea lion growth and condition should be relatively unaffected by the low energy content of gadids 
(Rosen and Trites 2000b, 2004, Trites 2003, Trites et al. 2006a, Malavear 2002, Rosen 2009), assuming 
ample amounts of gadid prey are available. Instead, low energy prey may detrimentally affect juvenile 
Steller sea lions more than mature individuals due to their relative inexperience at foraging (Merrick and 
Loughlin 1997), their higher relative energy requirements (Winship et al. 2002), an upper limitation on 
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the amount of food that a Steller sea lion can physically digest to meet its daily energy requirements 
(Rosen and Trites 2004), or the availability of sufficient prey (Malavear 2002). 
 
Fritz and Hinckley (2005) concluded that patterns and time series of fish abundance, fish recruitment, and 
Steller sea lion food habits did not support the hypothesis that the regime shift triggered changes in the 
prey community that would, on their own, have been deleterious to Steller sea lions. In addition, feeding 
experiments at the Alaska SeaLife Center have shown no negative consequences to juvenile Steller sea 
lions fed only pollock (Calkins et al. 2005). This is consistent with published studies showing that there 
are no different effects between high-lipid and low-lipid (or low-protein and high-protein) prey on Steller 
sea lion body composition when animals are able to consume sufficient quantities of prey to meet their 
energy demands (Rosen and Trites 2004, 2005, Rosen 2009). 
 
It is likely that Steller sea lions may have lived through many climate/biological regime shifts in the last 
few millenia. What may be different about this most recent shift (1977-78) is the (1) coincident 
development of extensive fisheries targeting the same prey that sea lions depend on, (2) changes in 
marine mammal biomass that might influence foraging behavior of mammal-eating killer whales, and (3) 
significant unreported and unregulated shooting or bycatch of sea lions in proximity to commercial 
fishing operations. As noted above, the cause of the sea lion decline need not be a single factor and may 
differ between different regions and periods of time. In addition, strong environmental influences on Gulf 
of Alaska and Bering Sea ecosystems could increase the sensitivity of Steller sea lion populations to 
fisheries or changes in those ecosystems resulting from fisheries. 
 
Given an 80% reduction in the western DPS of Steller sea lions and the lack of evidence suggesting 
sustained high levels of anthropogenic removals, it is likely that the environmental carrying capacity has 
been reduced either through natural environmental changes or human induced changes. Given the 
equivocal data surrounding the dietary needs of Steller sea lions, the consequences of climate regime 
shifts, and massive population declines, it is highly unlikely that natural environmental change has been 
the sole underlying cause for the decline of Steller sea lions. Therefore, this consultation looks to this and 
other possible causes of the decline recognizing that environmental change is an important component in 
this equation, and may combine with other factors to contribute to the past decline in abundance of the 
western population of Steller sea lion and the current lack of recovery. 
 
4.2.2 Disease, Parasites, and Toxic Substances 
 
The effects of disease, parasites, and toxins on Steller sea lions were discussed in detail in Section 3. 
Available serologic evidence does not support the likelihood that a disease epidemic occurred during the 
Steller sea lion decline of the late 1970s and 1980s; however, due to sampling limitations the possibility 
cannot be excluded completely (Atkinson et al. 2008). Although Steller sea lions have recently been 
exposed to several endemic disease agents that could potentially impede recovery, the only available data 
are the prevalence of antibodies to the disease agents, but the potential for those agents to cause disease 
among Steller sea lions has not been documented. Disease and parasitism are common in all pinniped 
populations and have been responsible for major die-offs (e.g., Osterhaus et al. 1997), but such events are 
usually relatively short-lived and provide more evidence of morbidity or mortality. The potential for 
parasitism to have a population level effect on Steller sea lions is largely unknown, although these effects 
could become significant if combined with other stresses. Moles and Heintz (2008) studied forage fishes 
that are prey for Steller sea lions, noting that several of the more abundant forage fishes in the Aleutian 
Islands harbor a greater proportion of nematode and acanthocephalan parasites, some of which are 
potentially pathogenic and capable of infecting sea lions. The ramifications of disease and parasitism 
remain a concern, both as primary and secondary problems, but do not appear to be significant 
impediments to recovery at this time or on the basis of the information currently available. 
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At present, there is not enough information to determine what role, if any, exposure to contaminants plays 
in the health, survival and recovery of Steller sea lion populations (Atkinson et al. 2008). In the revised 
Stelelr sea lion Recovery Plan, NMFS (2008) concluded that toxic substance exposure posed a medium 
risk to the recovery of the western DPS of Steller sea lions and concluded also that there is a high level of 
uncertainty associated with that statement. Research focused on this topic could help our understanding of 
factors that are impacting recovery in the western DPS.  
 
Toxic substances can impact animals in two major ways. First, the acute toxicity caused by a major point 
source of a pollutant (such as an oil spill or hazardous waste) can lead to acute mortality or moribund 
animals with a variety of neurological, digestive and reproductive problems. Second, toxic substances can 
impair animal populations through complex biochemical pathways that suppress immune functions and 
disrupt the endocrine balance of the body, causing poor growth, development, reproduction and reduced 
fitness. Toxic substances come in numerous forms, with the most-recognized being the organochlorines 
(OCs; mainly PCBs and DDTs), heavy metals (e.g. mercury), and polycyclic aromatic hydrocarbons 
(PAHs). There are also a number of “emerging” contaminants, e.g., flame retardant polybrominated 
diphenyl ethers (PBDEs), which could also be impacting marine mammals (de Wit et al. 2002).  
 
Aside from the Exxon Valdez Oil Spill in 1989, which occurred well after the Steller sea lion decline was 
underway, no other events have been recorded that support the possibility of acute toxicity leading to 
substantial mortality of Steller sea lions (Calkins et al. 1994). However, results from several studies, both 
published and still being conducted, do not permit the complete rejection of toxic substances as a factor 
that may currently impact sea lion vital rates. Air borne transport of contaminants to the North Pacific 
may have occurred and may still be a vector for contamination, but there currently are no data 
substantiating sources or levels of such contaminants in this marine ecosystem. Some contaminants 
studies have been conducted on both Steller sea lions and other pinniped species and are briefly reviewed 
below by toxic category. 
 
Steller sea lions in many areas may have been directly exposed to crude and refined petroleum products 
due to the many small and some large or very large oil spills that have occurred throughout their range. 
Unlike the Exxon Valdez oil spill, after most smaller spills, and some large spills, there is very little study 
of ecological effects. However, large and very large spills (as defined by MMS in the 2003 Cook Inlet Oil 
and Gas Lease Sale EIS 2003) have occurred in waters off of California (e.g., the Santa Barbara spill), the 
coast of Washington (e.g, the heavy fuel oil spill caused by the grounding of the U.S.S. General M.C. 
Meiggs), Prince William Sound (the Exxon Valdez oil spill), the Kodiak archipelago, and other locations 
in their range. A complete review of this topic is beyond the scope of this document. We consider this 
topic further in the section below on oil and gas development.  
 
Steller sea lions exposed to oil spills may become contaminated with PAHs through inhalation, dermal 
contact and absorption, direct ingestion, or by ingestion of contaminated prey (Albers and Loughlin 
2003). After the Exxon Valdez oil spill, Calkins et al. (1994) recovered 12 Steller sea lion carcasses from 
the beaches of Prince William Sound and collected 16 additional Steller sea lions from haul out sites in 
the vicinity of Prince William Sound, the Kenai coast, and the Barren Islands. The highest levels of PAHs 
were in animals found dead following the oil spill in Prince Willam Sound. Furthermore, Steller sea lion 
bile samples collected seven months after the spill had levels of PAH metabolites consistent with 
exposure to PAH compounds (Calkins et al. 1994). Histological examinations found no lesions that could 
be attributed to hydrocarbon contamination and, hence, no evidence of damage due to oil toxicity 
(Calkins et al. 1994). However, this study was limited by a lack of pre-spill data on key health and other 
parameters that would have allowed more focused studies of sublethal effects. Further, as the decline in 
the western DPS was underway at the time of Exxon Valdez oil spill, researchers were not able to 
discriminate spill effects, and, hence, the kinds of detailed studies related to chronic effects that were 
conducted on some other species were not undertaken on sea lions.  



DRAFT GROUNDFISH BIOLOGICAL OPINION 

4 Environmental Baseline Page 158 

 
OC contaminant exposure in marine mammals and other wildlife has been associated with reproductive 
failures (Helle et al. 1976, Reijnders 1986), population declines (Martineau et al. 1987), carcinomas 
(Martineau et al. 1999, Ylitalo et al. 2005), and immune suppression (de Swart et al. 1994, Ross et al. 
1996; Beckmen et al. 2003). No toxicological studies have been published on Steller sea lions to 
determine possible effects of OC contaminants. However, OCs that cause health impacts in other species 
have been measured in subsets of Steller sea lion populations from Japan, the Russian far east, Aleutian 
Islands, Pribilof Islands, Gulf of Alaska and Southeast Alaska (Lee et al. 1996, Varanasi et al. 1992, 
Hoshino et al. 2006, Hong et al. 2005, Myers 2005). PCB congener levels in 4 out of 10 sea lions near 
Hokkaido and 2 out of 12 near Olyutorsky Bay (Kamchatka) (Hoshino et al. 2006) exceeded the levels in 
ribbon seals with decreased circulating thyroid hormones (Chiba et al. 2001). However, no Steller sea 
lions in a study by Hoshino et al. (2006) exceeded the levels of PCBs in harbor seals that experienced 
immune suppression (de Swart et al. 1996). Furthermore, Steller sea lions may not have the same 
sensitivity to toxic PCBs as found for ribbon seals. Thus, the ultimate effect of PCB toxicity on sea lion 
fitness is unknown. Heintz et al. (2006) investigated OCs in a primary Steller sea lion prey item (pollock) 
through much of the range of Steller sea lions in Alaska. They found higher concentrations of OCs in 
pollock in southeast Alaska, within the range of the eastern DPS, but also found OCs to be ubiquitous 
throughout their sampling area. Given that the eastern DPS has been increasing (e.g., recovering) while 
consuming prey with higher OC concentrations, OCs may not be the primary factor for recent declines in 
population and natality observed in the western DPS. 
 
OC concentrations have been significantly different among Steller sea lions in some regions (Myers and 
Atkinson 2005, Hoshino et al. 2006, Myers 2008), although not consistently so throughout all studies 
(Hong et al. 2005). Typically a few individuals with particularly high concentrations will skew the mean 
results, giving high standard deviations that result in non-significant or inconclusive statistical results. 
The studies that measured more than one OC generally found that the PCB congeners and DDT 
metabolites were the most prevalent OCs measured in Steller sea lions. No studies have been published 
that report any PBDE congeners, however this is likely to change in coming years.  
 
Few studies of the effects of known OCs have been conducted on marine mammals in the U.S. However, 
studies from Europe have provided threshold levels of OCs above which immunosuppression or 
reproductive problems can be expected (de Swart et al. 1994, Ross et al. 1996). Although these studies 
were conducted on harbor seals, the thresholds are often used for related species such as Steller sea lions. 
Several individual California sea lions (Zalophus californianus) have been sampled that had high 
concentrations of DDTs and PDBs (Kannan et al. 2004), which were linked to physiological impairments 
(Debier et al. 2005) and cancer associated mortality (Ylitalo et al. 2005). Likewise, a threshold for 
reproductive failures (i.e., spontaneous abortions) has been estimated, based on a mass toxicity event of 
California sea lions from the 1970s (DeLong et al. 1973, Gilmartin et al. 1976). No recent samples from 
Steller sea lions have approached this threshold, indicating a mass mortality from an acute toxicity event 
was not likely the cause of the Steller sea lion decline. Newer OC studies by Myers (2008) and Myers et 
al. (2008) were reviewed in the previous section; these researchers noted potential adverse effects of OCs 
in the marine environment on Steller sea lions. 
 
Although publications on the effects of emerging contaminants are few (Barron et al. 2003), one class of 
“emerging” environmental contaminants, the PBDEs, are quickly gaining the attention of regulatory 
agencies (de Wit et al. 2002). These compounds are added to plastics, textiles, clothing, electronic circuit 
boards and other materials as flame retardants. PBDEs are known to enter the environment through urban 
runoff and sewage outfalls and have been shown to bioaccumulate in marine animals (de Wit et al. 2002). 
A number of studies have shown that some PBDE congeners may induce toxicological effects in 
laboratory animals, including immune dysfunction, liver toxicity, thyroid disruption and possibly cancer 
(de Wit et al. 2002, MacDonald 2002). Some data are available on the levels of PBDEs in marine 
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mammals from North America (Ikonomou et al. 2002, She et al. 2002, Stapleton et al. 2006). Another 
study reported that PBDEs have increased 10- to 100-fold in blubber of harbor seals collected near San 
Francisco Bay over the last decade (She et al. 2002). Because these compounds continue to be used in the 
U.S. and other regions of the world, the levels measured in marine environmental samples are expected to 
increase. Ikonomou et al. (2002) reported that PBDEs may become the most prevalent persistent organic 
pollutant in arctic ringed seals in the next 50 years. However, few studies have looked at PBDE exposure 
and associated health effects in marine mammals. Thus, the potential for Steller sea lion exposure to 
unknown contaminants, such as PBDEs, many of which are increasing, is a significant gap in our 
understanding of impacts of pollutants on Steller sea lions (Barron et al. 2003). 
 
Heavy metals are also contaminants of concern. Heavy metal concentrations measured in Steller sea lion 
livers were generally much lower than in northern fur seals (Noda et al. 1995). For example, mercury 
levels in the hair of young Steller sea lions from both the western and eastern DPSs were lower than for 
northern fur seals (Beckmen et al. 2002), yet concerns remained about possible effects on fetal 
development and interactive effects with other contaminants. Castellini (1999) found that zinc, copper, 
and metallothionien (a chelating compound) levels were comparable between sea lion pups sampled from 
both the western and eastern DPSs, and were lower than for captive sea lions. Kim et al. (1996) reported 
on the accumulation of butyltin in the liver of Steller sea lions from Alaska and Japan and found much 
lower levels in the Alaska samples than in those from Japan. These authors also suggested that butyltin 
degrades rapidly in sea lions and does not bioaccumulate. Although these studies are not comprehensive, 
they indicate that heavy metals were not likely a significant factor in the decline of the Steller sea lions. 
Thus, low-level mercury exposure is evident in pups and females, but the long-term effect mercury or 
even methylmercury has on Steller sea lions is unclear (Beckmen et al. 2002). Based on recent data on 
methylmercury in salmon, Beckmen et al. (2002) suggest that exposure at low levels is cause for concern 
because methylmercury is a powerful neurotoxicant that acts synergistically with polychlorinated 
biphenyls. Studies on non-human primates have demonstrated both reproductive effects (Burbacher et al. 
1984, Burbacher et al. 1988; Mohamed et al. 1987) at methylmercury levels that do not cause overt 
toxicity, as well as developmental effects due to exposure of relatively low levels of exposure in utero. 
Recent unpublished findings by Castellini et al. (2008) suggest that significant portion of very young 
pups in the western DPS have total mercury levels higher than those which the Environmental Protection 
Agency (EPA) suggests may indicate exposure sufficient to produce toxic effects. Such contaminant load 
in young pups should reflect load transferred from their mothers. Holmes et al. (2008) also report on 
mercury levels in SSL pups, noting that the western SSL had statistically higher mercury levels in kidney 
and liver tissues and lead in liver tissues than in the eastern DPS. Not enough is currently known about 
the potential effects of this or other contaminants on the recovery of Steller sea lions.  
 
In summary, contaminant risks are largely unknown in Steller sea lions and are little understood in 
pinnipeds in general (Barron et al. 2003). Definitive studies that have causally linked contaminant 
exposures and adverse effects in pinnipeds have been limited to laboratory studies with PCBs and Hg in 
dietary studies with captive seals. Field studies with pinnipeds have been confounded with other factors 
and cannot be unambiguously linked to contaminant caused impacts. The sensitivity of pinnipeds to 
contaminants relative to the sensitivity of other species is largely unknown. Thus, adverse effect levels of 
contaminants in Steller sea lions must be inferred from studies in other species (Barron et al. 2003). As a 
result, the primary data gap is an understanding of what levels of contaminants affect sea lion health, and 
subsequently also affect vital rates, especially reproduction. Further, the possible effects on reproduction 
from chronic exposure to relatively low concentrations of toxic substances and the potential for reactive 
metabolites to cause damage to target tissues must be understood to be able to relate observed toxin levels 
to population effects in the western DPS of Steller sea lion. 
 
Steller sea lions have shown various levels of toxic substances including heavy metals and 
organochlorines with generally higher levels in the most western portions of the range including Russia. 
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In general, these concentrations of substances are not believed to have caused high levels of mortality or 
reproductive failure. However, there are no studies on the effects of toxic substances on Steller sea lions 
specifically to determine their impact on vital rates and population trends. Chronic exposure to toxic 
substances may result in reactive metabolites that could cause damage to DNA, RNA, and cellular 
proteins. Steller sea lions exposed to oil spills may become contaminated with polycyclic aromatic 
hydrocarbons (PAHs) through inhalation, dermal contact and absorption, direct ingestion, or by ingestion 
of contaminated prey. Newer contaminants such as PBDEs have not been measured in Steller sea lions. 
Thus, overall, there is still some concern that toxic substances may have indirect impacts on individual 
vital rates, but that it is unlikely to be having substantial impacts on the population. Further study is 
needed to test the response of individual Steller sea lions to these concentrations of toxins. 
 
4.2.3 Impacts of Killer Whale Predation 
 
4.2.3.1 Killer Whale Ecology 
 
In the North Pacific Ocean three ecotypes of killer whales have been recognized by their genetics, 
morphology, acoustics, association patterns, and feeding ecology, including their prey (Bigg et al. 1987, 
Frost et al. 1992, Ford et al. 1998, Ford et al. 2000, Ford and Ellis 1999, Barrett-Lennard 2000, Hoelzel et 
al. 1998, Matkin et al. 2006, Krahn et al. 2007). Differences in the movement patterns among killer whale 
ecotypes have led, in part, to their names; i.e., “resident”, “transient”, and “offshore.” Specifically, 
residents have the smallest home range and typically return each year to predictable locations, transients 
have larger home ranges and have less predictable movements as they transit through local areas quickly, 
and offshores have the largest home ranges that include areas farther offshore. 
 
Resident killer whales are known to be fish-eaters, in contrast to transients that feed on marine mammals. 
For offshores, relatively few feeding observations are available, and the limited data indicate these whales 
appear to prey primarily on fishes, including sharks. Krahn et al. (2007) confirmed the existence of this 
ecotype in a study of stable isotope ratios, persistent organic pollutants, and fatty acids in 84 killer whales 
in the North Pacific. However, until the diet of offshores is better understood, the possibility exists that 
offshores may kill other marine mammals, including Steller sea lions, at least in some regions or seasons. 
As the currently available information indicates that transient killer whales are the only ecotype that 
influences the abundance of Steller sea lions, the remaining information on abundance, movements, and 
diet pertains primarily to transients. 
 
Limited information is available to assess the population structure of transient killer whales within the 
range of the western DPS, and less information is available for Russian waters. Currently two stocks of 
transient killer whales have been recognized: (1) the AT1 stock, which occurs from Prince William Sound 
west through the Kenai Fjords, and (2) the Gulf of Alaska, Aleutian Islands, and Bering Sea 
(GOA/AI/BS) stock (2004 Stock Assessment Report [SAR]). The abundance and stock structure of the 
AT1 stock have been well documented, and the abundance of this isolated population has declined from 
22 whales in 1989 to only 8 whales in 2004 (Matkin et al. 1999, Angliss and Outlaw 2005). In contrast, 
relatively few data exist for the GOA/AI/BS transient stock, particularly for waters west of Kodiak Island. 
 
Surveys conducted by NMFS in the western Gulf of Alaska, Aleutian Islands, and Bering Sea since 2001 
have documented that all three ecotypes use these western Alaska waters. Analyses of photo-
identification and genetic data from within the coastal survey area from Kenai Fjords to Tanaga Pass 
provide insights into abundance and movement patters of transient killer whales (Durban et al. 2010. 
Specifically, (1) approximately 255 to 487 whales were estimated to have occurred in the study area, (2) 
the largest number of killer whale encounters occurred in the eastern Aleutian subarea, (3) a smaller 
number of animals was estimated (i.e., 251 [95% CI = 97 – 644) present in the study area in July and 
August, and (4) none of the individuals documented in the western Gulf of Alaska were subsequently 
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observed in the Aleutian Islands, and none of the individuals documented in the central Aleutians were 
sighted in the adjacent eastern Aleutian subarea. The authors further noted the importance of spatial 
segregation and site fidelity in evaluating the intensity and distribution of predation pressure on marine 
mammal prey.  
 
Preliminary analysis of mtDNA sequences supports this inference, as different haplotypes have been 
sampled on either side of this possible structural boundary (NMFS unpublished data). However, both 
genetic and photographic sample sizes are low for the central Aleutians. Similarly, whales from the Gulf 
of Alaska and those from the Aleutian Islands do not generally appear to overlap in distribution, with a 
gap in distribution between the Shumagin Islands and Kodiak (NMFS unpublished data). However, there 
have been a small number of photographic matches of individual whales from the Unimak Pass area in 
the eastern Aleutians to the northeast side of Kodiak Island (NMFS and North Gulf Oceanic Society, 
unpublished data).  
 
4.2.3.2 Abundance and Diet of Killer Whales 
 
The abundance of transient killer whales has recently been estimated through (1) line transect surveys, 
which provide an estimate of the number of whales present, during the sampling period, in the region 
surveyed and (2) mark-recapture analyses based on whales identified through photo-identification, which 
provide an estimate of the total number of individual killer whales in the region surveyed across the entire 
survey period. Line transect ship surveys were conducted in summer 2001-2003 in coastal waters of the 
western Gulf of Alaska and the Aleutian Islands to estimate abundance of killer whale ecotypes, which 
were distinguished based upon morphological and genetic data (Zerbini et al. 2006). Although 
calculations were performed on two data sets that differed in the methods used to survey whales, Zerbini 
et al. (2006) reported that the more accurate counts of resident killer whales were 991 (379-2585) which 
were at least four times greater than those of transient killer whales (200 [81-488]). Residents were most 
abundant near Kodiak Island, around Umnak and Unalaska Islands in the eastern Aleutians, and in 
Seguam Pass in the central Aleutians. In contrast, transient killer whale sightings were found at higher 
densities south of the Alaska Peninsula between the Shumagin Islands and the eastern Aleutians. They 
also noted that only two sightings of ‘offshore’-type killer whales were recorded during the surveys, one 
northeast of Unalaska Island and the other south of Kodiak Island. These were the first estimates of 
abundance of killer whale ecotypes in the Aleutian Islands and Alaska Peninsula. More recently updated 
data were provided by Durban et al. (2010) of 345 transients between the central GOA and the central AI 
region. The density of transients appears to vary regionally, with higher densities from the Shumagin 
Islands through the eastern Aleutian Islands. However, the minimum count of transients in this area from 
the combined NMFS and North Gulf Oceanic Society (NGOS) photo-identification catalogues is 
currently 314 whales (Angliss and Outlaw 2005), and preliminary mark-recapture estimates for transients 
based on photo-identification data is on the order of 345 (Durban et al. 2010). Current abundance 
estimates and photo-id cataloguing only refer to coastal waters within approximately 30 nm of the 
Aleutian Islands and adjacent coasts of southwestern Alaska. The abundance and population structure of 
transient killer whales in offshore areas in the Pacific and Bering Sea are still relatively unknown.  
 
The diet of AT1 transients is relatively well understood. Based on more than 20 years of field 
observations, these whales are thought to feed primarily on harbor seals and Dall’s porpoise (Saulitis et 
al. 2000, Heise et al. 2003, Maniscalco et al. 2007). The feeding habits of GOA/AI/BS transients are less 
well known in general and essentially unknown during the period from fall to spring (Maniscalco et al. 
2007). Stomach contents of two stranded carcasses contained a harbor seal, Dall’s porpoise, and Steller 
sea lion remains (Heise et al. 2003). Observations of feeding by GOA/AI/BS transients have been limited 
to date, but observed prey include fur seals, gray whales, minke whales, and Steller sea lions (Maniscalco 
et al. 2007, NMFS unpublished data). The analysis by Herman et al. (2005) of blubber biopsy samples 
from eastern North Pacific killer whales indicate that profiles for fatty acids, carbon and nitrogen stable 
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isotopes, and organochlorine contaminants were consistent with previously reported dietary preferences, 
i.e., fish for resident whales and marine mammals for transients. Regional stable isotope ratios varied 
considerably, indicating prey preferences may be region-specific, in addition to ecotype-specific. Thus, 
some groups of GOA/AI/BS transients may specialize on certain prey species, including Steller sea lions 
(Matkin et al. 2005), as AT1 transients specialize on harbor seals and Dall’s porpoise. The measured 
stable isotope values, which reflected diet for the mid-April through mid-July period, for all three killer 
whale ecotypes were consistent with published dietary preferences based on visual observations. For 
example, measured stable isotope values for AT1 transients were very similar to modeled stable isotope 
values, which were based on visual observations (i.e., primarily harbor seals (56%), Dall’s porpoises 
(38%) and harbor porpoises (6%); Herman et al. 2005). Measured stable isotope values for GOA, AI, and 
BS transients indicated the primary prey items were dominated by animals at lower trophic levels than 
Steller sea lions and harbor seals (Herman et al. 2005). Preliminary analysis of blubber samples taken 
from GOA transients indicates isotope levels similar to local sea lions (NMFS unpublished data13). 
 
Matkin et al. (2005) studied killer whales in southeast Alaska and in the Kenai Fjords area from 2002 to 
2004. They identified 23 transients, of which 13 were Gulf of Alaska transients (GAT). This was in sharp 
contrast to their results from southeast Alaska where they identified 100 transients in an area 
approximately equal in size; indicating about four times the density of transients in southeast Alaska 
(Matkin et al. 2005). Despite the higher density of transients, the southeast Alaska sub-population of 
Steller sea lion has been increasing overall (with some rookeries showing stability), and likely has been 
increasing for many years under similar numbers of killer whales. Adult female Steller sea lions seem 
unaffected by killer whale predation at Chiswell Island although their pups suffered substantial losses 
over the time period observed by Matkin et al. (2005). 
 
In a follow-up paper, Maniscalco et al. (2007) describe their observations of GOA transient killer whale14 
predation in the Kenai Fjords area from 2000 to 2005. In many ways this paper represents an evolution of 
their thinking and an attempt to compare field estimates of predation rates to the model predictions 
described in Williams et al. (2004). Maniscalco et al. (2007) observed 9 predation events and an 
additional 16 which were inferred from remote video monitoring; all prey were sea lions. Based on their 
observations they estimated that 59 Steller sea lions were consumed over the summer seasons of 2002-
2005. However, based on estimates of killer whale caloric requirements (Williams et al.2004), they would 
have expected loss due to orca predation of 103 sea lions over this period. Maniscalco et al. (2007) found 
that unlike killer whales from other regions, GOA transients in the Kenai Fjords rested about 43% of the 
time. They propose this may be a strategy to conserve energy. Therefore, estimates of caloric demand 
from Williams et al. (2004) may be too high.  
 
It has also been proposed that GOA transients may target pups at rookeries during the summer, potentially 
having a dramatic effect on survival. Maniscalco et al. (2007) observed predation of pups at Chiswell 
Island either by single adult killer whales (one whale in particular) and when adults were teaching calves 
how to hunt. In British Columbia, a similar study positively correlated transient killer whale group size to 
pinniped prey size (Ford et al. 1998). Preying on pups may be a common strategy for lone, sick, or old 
transient killer whales (Maniscalco et al. 2007, Vos et al. 2006, Heise et al. 2003). 
 
4.2.3.3 Hypotheses and Modeling Attempts  

                                                      
13 There have been two samples taken from GOA transients (e.g., the “Kodiak killers”) that have been analyzed 
(collected by Craig Matkin). These samples contained nitrogen isotope values of ~18. Steller sea lions in the GOA 
have nitrogen isotope values of around 17.5-18.0 themselves (but a low sample size). If killer whales were eating 
only Steller sea lions, they should have nitrogen isotope values up around 20.0-20.5, which they do not. These are 
limited sample sizes, but the data available do not support the idea that all GOA transients eat sea lions exclusively. 
14 The current population estimate for GOA transients is 93 (Angliss and Outlaw 2005). 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

4 Environmental Baseline Page 163 

 
To explore the potential impact of killer whale predation on Steller sea lions, Barrett-Lennard et al. (1995) 
constructed a simulation model. A range of values for transient killer whale abundance, killer whale energy 
requirements, and killer whale prey selection parameters was explored because of the substantial uncertainty 
in the current empirical data for these parameters. Steller sea lion parameters in the model include initial 
population abundance, sex and age distributions, age specific vulnerability to predation, and a density 
dependent growth rate. The model assumes an unknown “baseline” level of Steller sea lion mortality due to 
killer whale predation in a stable Steller sea lion population. Simulations examine changes in Steller sea lion 
abundance, due to mortality completely additive to baseline mortality, from an increase in either killer whale 
abundance or the percentage of Steller sea lions in the diet of killer whales. Based on parameter values 
consistent with current empirical data from the range of the western DPS, simulation results suggest that: 1) 
killer whale predation did not initiate the decline of the Steller sea lion population; 2) killer whale predation 
could cause a continued decline in Steller sea lion numbers in western Alaska based on the estimated 
abundance of Steller sea lions in 2000; and 3) killer whale predation is not likely to drive the Steller sea lion 
population to extinction (Barrett-Lennard et al. 1995). Further, when the abundance of Steller sea lions 
declined to 100,000 to 150,000, the additional mortality (above baseline mortality) from killer whale 
predation could have been sufficient to drive the decline. Sensitivity analyses indicate changes in Steller sea 
lion abundance were influenced primarily, and equally, by the number of transient killer whales and the 
proportion of their diet provided by Steller sea lions, followed by Steller sea lion age-specific vulnerability 
to predation. When the estimated abundance of Steller sea lions and killer whales in the range of the eastern 
DPS is used with the parameter combinations that cause a moderate impact on the western DPS of Steller 
sea lions, the model predicts that killer whale predation would result in a fairly rapid decline of eastern DPS 
Steller sea lions which, as noted earlier, has not been the case. 
 
A comparative bioenergetics and demographic model was used by Williams et al. (2004) to assess the 
potential impacts of killer whales on Steller sea lion populations in the Aleutian Islands. Four types of 
energetic information were measured or estimated: (1) the caloric needs of individual killer whales, taking 
into account differences in body mass and reproductive status; (2) the caloric value of individual prey 
including adult sea lions and pups; (3) the digestive efficiency of killer whales, which determined the 
ability of the animal to utilize energy in prey tissue; and (4) the likely or possible prey preferences of 
individual killer whales. This information on individual bioenergetics was then compared to population-
level estimates of the number of killer whales (NMFS unpublished data), the abundance of sea lions 
before and during the decline (see Chapter 3), and the demographic rates governing the sea lion 
population (York 1994). The population-wide losses to predation needed to generate the observed 
changes in the Steller sea lion population, if all losses occurred from predation, were then estimated. 
From these data, Williams et al. (2004) reported that an average adult killer whale would require 2 - 3 
Steller sea lion pups per day or approximately 840 pups per year when feeding exclusively on young 
Steller sea lions. In comparison, only one third to one half of an adult female Steller sea lion per day 
(approximately 160 per year) would be needed to satisfy the killer whale’s metabolic needs. Nearly 1,200 
Steller sea lions would be eaten per year to meet the caloric requirements of one killer whale pod 
consisting of 5 individuals, assuming 16% pups and 84% juvenile and adult sea lions consumed, based on 
the life table for Steller sea lions (York 1994). The annual number of Steller sea lions eaten increases to 
39,644 for an estimated population of 170 transient killer whales, approximately three times the highest 
annual removal rate needed to drive the observed sea lion declines in the 1980s. Despite the conservative 
estimates of energetic needs and the abundance of transient killer whales, the model calculations 
demonstrated that relatively minor changes in killer whale feeding habits could account for the decline of 
Steller sea lion populations observed for the Aleutian Islands. The caloric demands of as few as 27 male 
or 40 female killer whales (minimally 23% of transients) could account for the estimated 10,885-11,575 
sea lions lost per year at the height of the decline. Furthermore, predation losses to a single pod of five 
killer whales could theoretically prevent the present Steller sea lion population from recovering. 
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Examining the potential impact of killer whale predation on Steller sea lions on a broad ecosystem basis, 
Springer et al. (2003) presented a hypothesis that predation was paramount among top-down forces 
contributing to the Steller sea lion decline. Their “Sequential Megafaunal Collapse” hypothesis is based 
on the premise that post-World War II industrial whaling depleted large whale populations in the North 
Pacific, depriving killer whales of an important prey resource. Killer whales thus began feeding more 
intensively on smaller marine mammals, and this predation resulted in the sequential decline of harbor 
seals, northern fur seals, Steller sea lions, and northern sea otters in the northern North Pacific Ocean and 
southern Bering Sea. Due to the acknowledged lack of direct evidence that killer whale predation drove 
the pinniped declines, Springer et al. (2003) explain the declines based on a logical interpretation of 
known patterns and feasibility analyses of the hypothesized causal process. They suggest current predator 
prey dynamics are unlikely to provide evidence for the sequential pinniped declines, because prey 
populations are relatively smaller and comparatively stable, and the abundance of killer whales also may 
be much reduced. 
 
The Sequential Megafaunal Collapse hypothesis has generated considerable interest and debate 
concerning the role of killer whale predation in the ecosystem dynamics of the North Pacific. Several 
studies have examined the hypothesis and conclusions from those studies have varied:  
 

DeMaster et al. (2006) concluded that the available data do not support the assumption that some 
species of large whales were important prey for killer whales, and the available qualitative data 
indicate that although the biomass of some large whale species likely declined in abundance, 
those declines were offset by increasing abundances of other large whale species in the 1960s and 
1970s. Further, DeMaster et al. concluded that statistical tests do not support the assumption that 
the pinniped declines were sequential.  

 
Mizroch and Rice (2006) show that there was actually a several year lag between the decline in 
whale catches and the start of the decline of pinnipeds. Because of the extraordinary whale 
biomass removals in the mid-1960s, any whaling-related prey shifting should have started by 
1968, not the mid-1970s as suggested by Springer et al. (2003). Mizroch and Rice (2006) also 
examined data on the contents of killer whale stomachs, and observational records of killer whale 
interactions with large whales, and refute the Springer et al. (2003) assumption that North Pacific 
killer whales depended on large whales as prey either prior to or concurrent with the whaling era. 

 
Trites et al. (2006c) showed that populations of seals, Steller sea lions and sea otters increased in 
British Columbia following commercial whaling, unlike the declines noted in the Gulf of Alaska 
and Aleutian Islands. They argue that a more likely explanation than the Springer et al. (2003) 
hypothesis for the seal and sea lion declines and other ecosystem changes in Alaska stems from a 
major oceanic regime shift that occurred in 1977. They additionally note that killer whales are 
unquestionably a significant predator of seals, Steller sea lions and sea otters — but not because 
of commercial whaling.  

 
Wade et al. (2007 argued that available data do not support the Springer et al. (2003) hypothesis. 
They noted spatial and temporal patterns of pinniped and sea otter population trends are more 
complex than Springer et al. (2003) suggest, and often inconsistent with their hypothesis. 
Populations remained stable or increased in many areas, despite extensive historical whaling and 
high killer whale abundance. Populations remained stable or increased in many areas, despite 
extensive historical whaling and high killer whale abundance. Furthermore, observed killer whale 
predation has largely involved pinnipeds and small cetaceans; there is little evidence that large 
whales were ever a major prey item in high latitudes. They summarized that: a) large whale 
biomass in the Bering Sea did not decline as much as suggested by Springer et al. (2003); b) 
much of the reduction occurred 50-100 years ago, well before the declines of pinnipeds and sea 
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otters began; and c) thus the need to switch prey starting in the 1970s is doubtful. They compiled 
data showing that, with the sole exception that the documented sea otter decline followed the 
decline of pinnipeds, the reported declines were not in fact sequential. Given this, Wade et al. 
(2007) concluded that it is unlikely that a sequential megafaunal collapse from whales to sea 
otters occurred.  
 
Kenney (2007), in a review of the collection of papers in Estes et al. (2006) summarized that 
“…recently published papers…have pointed out several weaknesses in the [Sequential 
Megafaunal Collapse] hypothesis, such as the finding that killer whales are not important 
predators of great whales, with the exception of gray whale calves and minke whales; that there is 
a mismatch in the timing of the major pulse of whaling in the northern North Pacific and the 
observed declines in pinnipeds and sea otters; and that there have not been similar declines in 
Dall’s porpoise and other small cetaceans that are known to be killer whale prey.” 

 
In 2008, Springer et al. replied to many of the above criticisms. They cite additional papers and assert 
there is accumulating evidence for the importance of top–down forcing processes, especially those driven 
by large vertebrate consumers. They cite additional papers on killer whale predation and its role in the 
decline of sea otters in Alaska, lending support of the hypothesis of prey switching and resultant 
sympatric pinniped declines. Springer et al. (2008) also note that demographic/energetic models have 
demonstrated the vulnerability of some pinniped populations to relatively small changes in the diet of 
transient killer whales (Williams et al. 2004). And they are additionally convinced of the logic of their 
hypothesis based on the compelling coincidence of the North Pacific’s multispecies collapse and the large 
reduction in whales by post WWII industrial whaling. They conclude “…we do not regard this hypothesis 
as well-tested, but believe it is well reasoned and well supported.”  
 
4.2.3.4 Direct Impact of Killer Whales on Steller Sea Lions 
 
Historical accounts of killer whale predation on marine mammals in the northern North Pacific, though 
somewhat limited in number, are roughly consistent with recent observations that killer whales prey on a 
variety of species of marine mammals, particularly pinnipeds and small cetaceans (Mizroch and Rice 
2006, Wade et al. in 2007), with specialization likely in GOA transient killer whales (Maniscalco et al. 
2007). The estimated abundance of mammal-eating killer whales throughout most of the range of the 
western DPS of Steller sea lion (Kenai Peninsula to Tanaga Pass in the central Aleutian Islands) is 251 
(95% C.I. 97-644 ) (Zerbini et al. 2006) for the years 2001-2003. Mammal-eating killer whales were 
found to be more abundant from the Shumagin Islands to the west (226) than they were east of the 
Shumagins through Kenai Peninsula (27). Mammal-eating killer whales were found to be at their highest 
density in summer in the eastern Aleutian Islands, stretching from Umnak Island to the west to the 
Shumagin Islands to the east. Angliss and Outlaw (2005) estimate the number of GOA transient killer 
whales at approximately 93 individuals. Maniscalco et al. (2007) estimated a minimum of 19 and 
maximum of 39 GOA transients in their Kenai Fjords area study. Matkin et al. (2005) found nearly 4 
times that number of transient killer whales (100 transients) in a similar area in southeast Alaska.   
 
A recent summary of survey data for transient killer whales from the eastern GOA (Kenai Peninsula area) 
to the central Aleutian Islands (Wade and Durban 2010) provides estimates from both line transect 
surveys and mark-recapture studies.  In this overall area, they report the highest estimates of transient 
killer whales in the eastern Aleutians (176 animals [130-252]) from mark-recapture studies in 2004 to 
2010; line transect survey data for the eastern Aleutians for the period 2001-2003 indicate and estimate of 
88 (20-273) killer whales.  No data are available for the western Aleutians, but for the central Aleutian 
Islands sub-region, Wade and Durban (2010) report estimates of 87 (19-391) from line transect data and 
90 (48-184) from mark-recapture data.  In the eastern and central Aleutian Islands combined, Wade and 
Durban (2010) report estimates of 175 killer whales (39-764) using line transect methods and 266 killer 
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whales (178-436) from the mark-recapture data.  Only line transect data are available for the central GOA 
and western GOA providing estimates of 27 (4-179) and 51 (12-227) killer whales, respectively.   
 
Williams et al. (2004) hypothesized that a population of 170 mammal-eating killer whales could have 
caused the observed decline of western Steller sea lions in the 1980s. Their critical assumption was that 
the killer whales would have preyed exclusively on Steller sea lions. Subsequent studies have tested this 
assumption, and do not suggest that mammal-eating killer whales prey exclusively on Steller sea lions. 
Wade et al. (2009) reviewed observations of killer whale predation on marine mammals since the 1960s. 
The percent of kills by mammal-eating killer whales that were Steller sea lions was 6% in the BSAI, and 
22% in the GOA, with most of those observations from the summer. Since 2001, 11% of the observed 
kills of Steller sea lions in the BSAI by killer whales (AFSC unpublished data). Matkin et al. (2005) 
report 4% of observed kills were of SSLs in spring/summer in the BSAI. Estimates for the BSAI therefore 
range from 4% to 11%. Analysis of contaminant concentrations and fatty acids confirms that, as 
suspected, mammal-eating killer whales have a chemical signal in the blubber that is entirely consistent 
with an exclusive diet on marine mammals (Herman et al. 2005, Krahn et al. 2007). Analysis of stable 
isotope concentrations in mammal-eating killer whale skin from the BSAI results in values that are in 
close agreement with values predicted from observations of predation of ~4 to 11% Steller sea lions 
(Krahn et al. 2007, NMFS unpublished data), suggesting the visual observations do provide an accurate 
assessment of killer whale predation during that time of year. 
 
It is important to consider the effects of killer whale predation in terms of Steller sea lion natural mortality 
rates within the western DPS. Horning and Mellish (2009) implanted satellite-linked post mortem data 
transmitters (LHX) in 21 juvenile Steller sea lions. Data recovered from 4 of 5 detected mortalities 
indicated precipitous drops in temperature which were likely associated with acute death at sea by trauma, 
probably predation. Based on these observations, they estimated survival rates in year 2 and year 3 equal 
to 0.59 and 0.87, respectively. NMFS estimate of cumulative survival to age 3 from resights of animals 
branded as pups in the Prince William Sound area is 0.42 for females, 0.33 for males, and 0.38 for sexes 
combined. NMFS’ estimate for Prince William Sound males is not statistically different from the estimate 
of Horning and Mellish, whose sample was composed largely of males. Of the three areas that NMFS has 
sea lion survival data from pup branding, juvenile female sea lion survival rates (cumulative to age 3) 
were lowest in the PWS area (0.42) where Horning and Mellish conducted their study, and higher near 
Kodiak (0.47) and the eastern Aleutian Islands.  
 
For a stable population of Steller sea lions in the western DPS in Alaska, the average (over all age-
classes) annual natural mortality rate is about 10-20% – this reflects about 5,000 - 10,000 animals dying 
each year due to trampling, senescence, disease, killer whales, etc. This important fact is often 
overlooked, when killer whale predation is added on top of this background natural mortality rate (e.g., 
Barrett-Lennard et al. 1995). Maniscalco et al. (2007) estimated the average predation by killer whales in 
Kenai Fjords accounted for 3% (their field metabolic estimates) to 7% (based on Williams et al. 2004 
estimates) of the local summer seasonal population of Steller sea lions each year. Maniscalco et al. (2007), 
conclude that although these killer whales were observed to eat Steller sea lions exclusively (in their limited 
study area and time), killer whale predation accounted for only about a quarter of the annual natural 
mortality. 
 
Durban et al. (2010) analyzed the mark-recapture database for transient killer whales in the Gulf of Alaska 
and Aleutian Islands and noted that, although killer whales may be relatively abundant in some areas, and 
may have the predation potential to cause declines in Steller sea lion populations, there is considerable 
spatial segregation, site fidelity, and temporal variation in killer whale abundance such that not all of the 
population may be present at one time or in one location, features which must be considered when 
evaluating killer whale impacts on their marine mammal prey populations.    
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Finally, life-history changes in the western stock of Steller sea lions through time argue against the 
hypothesis that killer whale predation alone was responsible for the decline. For example, lower age-
specific rates of growth and reduced pregnancy rates were reported in the 1980s relative to the 1970s 
(Calkins et al. 1998, Pitcher et al. 1998). This indicates carrying capacity for Steller sea lions likely 
declined over this period. This apparently continued through the 1990s as evidenced by a possible decline 
in natality (Holmes and York 2003). These shifts in life history parameters during the declines argue 
against killer whale predation as the only cause of the decline and there is no easily identified direct link 
between killer whale predation and a decline in natality (although see Springer et al. 2009 and Frid et al. 
2008). In addition, the eastern DPS has increased at approximately 3% per year for at least 20 years while 
co-existing with a similar population of transient killer whales in an environment historically exposed to 
commercial whaling and environmental change (Trites et al. 2006). 
 
Nonetheless, there is ample literature to suggest that in some areas, particularly areas of low Steller sea 
lion abundance (e.g., the central Aleutian Islands), killer whale predation can be an important factor in 
either causing continued declines or contributing to a lack of a robust recovery (see Williams et al. 2004, 
Williams 2006, Guinette et al., 2007, Heise et al. 2003, Durban et al. 2010).  
 
4.2.4 Inter-Specific Competition for Prey Resources 
 
Piscivorous fish consume many of the same species and sizes of prey as Steller sea lions. The strength of 
these food-web interactions has likely changed during the past 30 years in response to both natural and 
anthropogenic factors. For instance, annual differences in the size and distribution of young-of-the-year as 
well as adult pollock affect annual levels of cannibalism (Livingston 1991, Wespestad et al. 2000). 
Differential rates of fishing within the groundfish community may have also indirectly contributed to 
increased arrowtooth flounder abundance, a species with considerable diet overlap with Steller sea lions 
(NMFS 2000, 2001). How these changes as well as substantial increases in the population of Pacific 
halibut since the 1980s (Hollowed et al. 2000, IPHC 2000, Wilderbuer and Sample 2000, Trites et al. 
1999) affect the prey field and foraging patterns of Steller sea lions or relate to population level impacts 
remain to be determined. 
 
Arrowtooth flounder have been discussed as possible competitors of Steller sea lions for common prey 
items, although there are few studies of this competition.  This “competition” may be exacerbated by the 
currently very high abundance of arrowtooth flounder in both the Bering Sea and the Gulf of Alaska, but 
may be particularly of potential importance in the Gulf of Alaska given the high biomass estimates of 
arrowtooth flounder in the Gulf.  And there is currently little fishing pressure on arrowtooth, particularly 
given its abundance. Arrowtooth are not a target species for Bering Sea/Aleutian Island fisheries although 
some harvest is reported as bycatch.  In the Gulf of Alaska, well over 20,000 mt of arrowtooth have been 
harvested in the late 2000s.  Arrowtooth are important predators of pollock in the Gulf and the Bering 
Sea, and in warmer years in the Bering Sea, favoring increased biomass of arrowtooth flounder, increased 
predation pressure from arrowtooth may lead to declines in eastern Bering Sea pollock (Zador and Aydin 
2009).   
 
Biomass estimates of arrowtooth flounder from AFSC surveys on the Bering Sea continental shelf have 
shown a consistent increasing trend since 1975. Since 1982, biomass point estimates indicate that 
arrowtooth flounder abundance has increased eight-fold to a high of 570,600 mt in 1994. The population 
biomass remained at a high level from 1992-97, and in the 1997-2000 bottom trawl surveys the Bering 
Sea shelf population biomass had declined to 340,000 mt, 60% of the peak 1994 biomass point estimate. 
Beginning in 2002 the shelf survey estimate increased again and peaked in 2005 at a biomass of 757,685 
mt. In recent years (2006-2008) the estimates declined slightly but were still at high levels, and in 2009, 
survey estimates were lower at 453,559 mt (Wilderbuer et al. 2009).  In the Gulf of Alaska, Turnock and 
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Wilderbuer (2009) report modeled biomass of arrowtooth flounder increased from 331,298 mt in 1961 to 
a high of 2,187,450 mt in 2006 and a slight decrease in biomass to 2009 at 2,155,780 mt.  
 
Wilderbuer et al. (2009a) report that arrowtooth flounder are an important ecosystem component as a 
predator of other fishes targeted commercially and of fishes that are prey for Steller sea lions.  This may 
be relevant from an ecosystem perspective, as in recent years’ stock assessments, arrowtooth flounder 
have been increasing rapidly in abundance. In the Bering Sea, nearly half of the adult diet is comprised of 
juvenile pollock (47%) followed by adult pollock (19%) and euphausids (9%). This is in contrast to their 
diet in the Gulf of Alaska, where pollock are a smaller percentage of their forage base, which instead 
consists primarily of shrimp, but this varies based on size of arrowtooth.  Interestingly, there is a reverse 
relationship as well, as modeling results reported in Wilderbuer et al. (2009) show the effect of decreasing 
pollock (adults or juveniles) is to increase arrowtooth flounder in the model rather than decrease it, 
suggesting that the role of pollock as a predator on arrowtooth flounder (potentially limiting their 
population growth) may be greater than the importance of pollock as prey, at least for small perturbations 
of pollock.  In the Gulf of Alaska, Turnock and Wilderbuer (2009) note that the majority of the prey by 
weight of arrowtooth larger than 40 cm was pollock; the percent of pollock in the diet of arrowtooth 
flounder increases for arrowtooth sizes greater than 40 cm.   
 
The diets and distribution of many other marine mammals and birds also overlap those of the western 
DPS of Steller sea lion. As consumers of common prey resources, the dynamics and concomitant prey 
biomass removed by these sympatric piscivore populations may therefore affect the quantity and quality 
of prey available to Steller sea lions. As such, recovery of Steller sea lions may be affected by changes in 
the abundance, distribution, and prey removal by other apex predators. Whales are considered significant 
consumers in many marine systems and models estimate that prey consumption (in terms of biomass) by 
cetaceans approaches or exceeds removals by commercial fisheries (Laws 1977, Laevastu and Larkins 
1981, Bax 1991, Markussen et al. 1992, Kenney et al. 1997, Trites et al. 1997, Witteveen et al. 2006). 
Such high levels of consumption can have significant effects on the distribution and abundance of prey 
species and the structure of marine communities (Perez and McAlister 1993, Kenney et al. 1997). 
Likewise, removals and recovery of cetacean populations may affect marine ecosystems through complex 
trophic cascades (Laws 1985, NRC 1996, Merrick 1997, Trites et al. 1997, Springer et al. 2003, 
Witteveen et al. 2006, Springer et al. 2008). Shore-based and pelagic whaling in the 1900s significantly 
reduced the number of large whales in the North Pacific, reducing their consumption (biomass removal) 
of certain fish, cephalopods, and zooplankton within marine ecosystems (Rice 1978) and effectively 
increasing prey available to other consumers in the system (Springer et al. 2006). Following decades of 
international protection, the abundance of some whale stocks has increased, including a substantial 
increase in central North Pacific humpbacks between the early 1980s and early 1990s (Baker and Herman 
1987, Calambokidis et al. 1997), and late 1990s (Calambokidis and Barlow 2004). It has been 
hypothesized that whale stock resurgence may have reduced prey availability and contributed to declines 
of piscivorous pinnipeds and birds in the Gulf of Alaska and Bering Sea ecosystems (Merrick 1995, 1997, 
NRC 1996, Trites et al. 1999). 
 
Several large whale species are piscivorous and fulfill their annual consumption needs on high latitude 
feeding ground, including waters found within critical habitat of the western DPS of Steller sea lion. 
Substantial seasonal feeding aggregations of humpback (Waite et al. 1998, Witteveen 2003), fin, and 
minke whales occur within the Gulf of Alaska and Bering Sea. Their diets include large zooplankton 
species and a variety of schooling fish (Thompson 1947, Nemoto 1957, Moore et al. 2000, Tamura and 
Ohsumi 2000) that are also consumed by Steller sea lions (capelin, herring, sandlance, smelts, small 
pollock) (Pitcher 1981, Sinclair and Zeppelin 2002) or by the prey of Steller sea lions (pollock, cod, 
arrowtooth flounder) (Livingston 1993). As such, piscivorous whales have the potential to compete with 
Steller sea lions both directly when feeding on common prey and indirectly when consuming zooplankton 
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and forage fish upon which other Steller sea lion prey species feed. As populations of piscivorous 
cetaceans recover, this potential interaction would be expected to strengthen.  
 
4.2.5 Status of Important Steller Sea Lion Prey Resources in the Action Area 
 
4.2.5.1 Walleye Pollock 
 
Recruitment 
 
Walleye pollock, Theragra chalcogramma, is a marine fish species that is highly fecund, producing 
millions of eggs per individual spawner, and which has highly variable mortality rates in early life (Bailey 
and Ciannelli 2007). A consequence of this reproductive strategy (producing lots of young with high 
expected mortality) is fluctuating annual recruitment levels (the number of young fish entering the 
population each year). The instability of fluctuating year classes must be buffered by the averaging effect 
of many age classes in the population. Because most of the oldest fish have been removed from the 
population by the fishery, the abundance of walleye pollock in the Gulf of Alaska is driven by 
recruitment. Although the recruitment process of walleye pollock in the Gulf of Alaska is one of the better 
studied systems in the world, admittedly there is still much that is not well-understood.  
 
Pollock is an opportunistic species that has a broad range and has adapted to different environments. On 
the other hand, the population is limited by finding and adapting to local conditions that favor successful 
spawning (maximizing reproduction) and survival (minimizing mortality) of the early life stages. Local 
populations of pollock respond differently to shifting environmental regimes, as warming periods have 
seen those stocks at the southern margins of the pollock distribution falter or fail (Bailey et al. 1999). In 
the center of its distribution of mass in the eastern Bering Sea, pollock have been favorably impacted by 
periods of environmental warming (Hollowed et al. 2001, Quinn and Niebauer 1995). Delayed springtime 
blooms may negatively influence recruitment in the Bering Sea (Mueter et al. 2006). However, another 
recent study correlates cool temperatures in the Bering with increasing recruitment (Megrey pers. comm.). 
In the Gulf of Alaska the situation appears more complex, as pollock have been initially favored by a 
warm environmental regime (e.g., stock increase in the late 1970s and mid 1980s) but negatively 
impacted afterwards (Hollowed et al. 2001), possibly in association with an increase of predator biomass. 
However, conflicting with other findings, a recent study has tentatively and weakly linked cool springtime 
SST with increasing recruitment (Hollowed pers. comm.). These conflicting findings illustrate the 
difficulty in relating environmental indices near the birth of the cohort to highly variable recruitment 3-4 
years later. 
 
Pollock spawn once per year, in an event that involves individual pairing and courtship (Baird and Olla 
1991), and that is highly concentrated in space and time (Kendall and Picquelle 1990). Given the fragility 
of eggs and larvae to environmental conditions, and their concentration in space and time, the survival of 
a whole year class is vulnerable to the vagaries of the ocean and weather, such as storms passing through 
Shelikof Strait, the major spawning site. On the other hand, pollock dynamics are buffered partly by 
multiple spawning stocks, spawning in different locales, compensatory mortality and by multiple age 
groups in the population. Spawning in different locations moderates the effects of temporal variation in 
habitat suitability by taking advantage of spatial variation. While the long life span of pollock is an 
adaptation that tempers the high variation in year class strength, a high abundance of predators on adults, 
as well as commercial fishing that removes older age groups, reduces the age-span over which mean 
abundance is averaged (and perhaps other aspects of the contribution of older fish to the population's 
viability). Consequently, the population will be more dependent on fewer age groups, hence contributing 
to overall stock variability (Longhurst 2002).  
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The spawning regions of pollock are noted for mixing of coastal and nutrient-laden oceanic waters and 
stratification of the water column, leading to enhanced productivity; these conditions favor the survival of 
early life stages of pollock. In the Gulf of Alaska pollock typically spawn during the last week in March 
and first week in April, in the Shelikof Strait (Ciannelli et al. 2007). In this area, mixing of the Alaska 
Coastal Current, the Alaska Stream and coastal water, along with springtime increases in sunlight and 
water column stratification leads to an intense spring bloom and reproduction of zooplankton. 
Zooplankton prey of pollock larvae are further concentrated by physical features, such as eddies and 
fronts (Napp et al. 1996), leading to favorable feeding conditions. Late larvae and juvenile pollock are 
advected toward favorable nursery areas, such as the waters around the Shumagin Islands.  
 
Mortality rates of pollock eggs and young larvae are very high, ranging from 4% to 40% per day, but 
decline as the larvae develop. In fact, larval condition can vary from year to year and by location, and 
high percentages of larvae in the ocean have sometimes been observed in poor feeding condition 
(Theilacker et al. 1996). Studies have shown that egg and early larval development and survival are 
suboptimal at temperatures below about 0o and above 10o-13oC (Hamai et al. 1971, Nakatani and Maeda 
1984; Blood 2002). Extremely high and low temperatures can be lethal to eggs and larvae, but generally 
for the Gulf of Alaska population, which is in the central part of its distribution (4o-6oC springtime SST), 
higher temperatures tend to favor better survival of early stages, perhaps through one or more indirect 
mechanisms (Bailey 2000). Optimal prey levels for successful feeding depend on many different 
conditions, including larval size, temperature, light levels, turbidity and turbulence (Porter et al. 2005), 
but generally they range between 20 and 40 prey/liter (Theilacker et al. 1996). At high levels of 
abundance, pollock may deplete their prey (Duffy-Anderson et al. 2002) leading to slower growth and 
higher mortality. At later stages, predation on juveniles is an important source of loss to the population. 
Piscivorous fishes, including halibut, cod, arrowtooth flounder and flathead sole contribute significantly 
to mortality of juvenile pollock (Livingston 1993). 
 
An evolving perspective of the recruitment of pollock is that it is a complex process, influenced by both 
high frequency changes in the environment of young fish stages and by bounding effects of low frequency 
changes in the ecosystem (Bailey et al. 2005). As a consequence recruitment is caught in the push-pull 
between these scales. Larval mortality is highly variable and subject to many interacting high frequency 
factors (such as storms and prey availability), with feedback and non-linearity (Bailey et al. 2004). Larvae 
show sophisticated behaviors involving choice and decisions when confronted with multiple and perhaps 
conflicting stimuli (Olla et al. 1996). For example, they avoid turbulence by descending (Davis 2001), 
taking them out of the photic zone and into colder water where growth is less optimal and prey are less 
abundant (Kendall et al. 1994). Under normal circumstances, these conditions are associated with poor 
feeding and high mortality. However, prey are driven deeper by turbulence and if there is bright daylight, 
these conditions are then optimal for feeding (Porter et al. 2005). Thus, environmental factors driving 
recruitment are governed by complex relationships. On the other hand, although juveniles also show 
complicated behaviors in response to the environment (e.g. Sogard and Olla 1996), they are less impacted 
by small-scale physics, and juvenile mortality seems to be more stable and predictable, occurring largely 
as a result of predation and density-dependent mechanisms. The role of density-dependent mechanisms 
also seems to be influenced by environmental factors (Ciannelli et al. 2004). Environmental and 
ecosystem structure shifts may also have indirect effects on pollock survival, such as causing changes in 
the operation of density-dependent mechanisms. For example, Ciannelli et al. (2004) found that the level 
of density-dependent mortality in juvenile pollock increases when water temperature and predation 
intensity are high. The build-up of predators in the community represents a low frequency, slowly 
changing pattern with lagged effects. Changes in ecosystem structure may be related to the relative stage 
in life history when recruitment is determined (i.e., larval versus juvenile control) (Bailey 2000). 
Therefore, control points may change from year to year, and depend on longer term changes in the 
environment and community structure, such as those occurring with environmental and biological regime 
shifts. General patterns in recruitment have been well-described by models incorporating stochastic 
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mortality related to environmental conditions during the larval period and by deterministic factors and 
constraints during the juvenile period (Ciannelli et al. 2004, Ciannelli et al. 2005). It should be noted that 
although we have a fairly good understanding of how small-scale factors affect survival of early life 
stages, knowing how these factors combine and interact over larger and longer space and time scales 
(scale up), thus determining how pollock populations respond to the environment, fluctuating and shifting 
prey and predator abundances, and to self-regulation is a difficult problem. 
 
ABC as Recommended in the Most Recent Stock Assessments 
 
Eastern BS pollock fell into Tier 1 of the ABC/OFL definitions for 2007, because reliable point estimates 
of biomass (B), BMSY, and a reliable pdf of FMSY are available through the age-structured stock assessment 
model (Ianelli et al. 2007). The year 2008 spawning biomass was estimated to be 1,380 thousand mt (at 
the time of spawning, assuming the stock is fished at Tier 1b level). This is below the BMSY value of 1,876 
thousand mt. Under Amendment 56, this stock therefore qualifies under Tier 1b and the harmonic mean 
value of the pdf of FMSY is considered a risk-averse policy since reliable estimates are available. The 
exploitation-rate type value that corresponds to the FMSY level was applied to the “fishable” biomass for 
computing ABC levels. The OFL’s and maximum permissible ABC values for Tier 1b were thus: 
 

Tier Year Max ABC OFL 
1b 2008 1,170 thousand mt 1,443 thousand mt
1b 2009 976 thousand mt 1,204 thousand mt

 
Given the rapidly declining stock and the recent increases in harvest rates, the assessment authors argued 
that it would be prudent to consider harvest levels that would (1) provide stability to the fishery; (2) 
provide added conservation to an important prey species of the endangered stock of Steller sea lions; and 
(3) provide extra precaution due to uncertain stock removals in Russian waters. The authors conceded that 
the degree to which the ABC should be adjusted downwards is difficult to quantitatively justify. The 
maximum permissible ABC under Tier 1b appeared too high to the stock assessment authors given the 
continued decline and the lower abundances of older fish seen in the population in recent years. For 
stability in catches and an added level of precaution given the uncertainty in recent recruitment trends, the 
authors recommended an ABC of 1.0 million mt in 2008 for the BS pollock stock. The Council set ABC 
and TAC at 1.0 million mt for the 2008 fishery. 
 
GOA pollock fell into Tier 3 of the ABC/OFL definitions, which require reliable estimates of biomass, 
B40%, F30%, and F40%. Under the definitions and current stock conditions, the overfishing rate is the fishing 
mortality rate that reduces the spawner stock biomass to 35% of its theoretical unfished level (the F35% 
rate). The model estimate of spawning biomass in 2008 was 145,101 mt, which is 26% of unfished 
spawning biomass (assuming average post-1977 recruitment) and below B40% (221,000 mt), thereby 
placing Gulf of Alaska pollock in sub-tier “b” of Tier 3. The author’s 2008 ABC recommendation for 
pollock in the Gulf of Alaska west of 140° W longitude (W/C/WYK) was 53,590 mt, a decrease of 16% 
from the 2007 ABC, but close to the projected catch in 2007. This recommendation was based on a more 
conservative alternative to the maximum permissible FABC introduced in the 2001 SAFE. The OFL in 
2008 was 72,110 mt. In 2009, the recommended ABC and OFL were 71,580 mt and 95,940 mt, 
respectively. For GOA pollock in this subarea, the Council set ABC and TAC at 51,940 mt for 2008 and 
41,620 for 2009, respectively.  
 
Aleutian Island pollock also fell into Tier 3 of the ABC/OFL definitions. The projected year 2008 female 
spawning biomass (SB08) was estimated to be 82,250 mt, above the B40% value of 51,450 mt, thus placing 
Aleutian Island pollock in Tier 3a. The projected total age 3+ biomass for 2008 iwas 197,280 mt. The 
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maximum permissible 2008 ABC based on F40% = 0.196 is 28,160 mt and OFL based on F35% = 0.244 was 
34,040 mt. The Council set TAC at 19,000 mt for 2008.  
 
4.2.5.2 Pacific Cod 
 
Recruitment 
 
Pacific cod (Gadus macrocephalus) are demersal gadids that commonly occur in the Gulf of Alaska, 
Bering Sea, and Aleutian Islands. Little is known about the recruitment process in this species, though 
events occurring during the egg, larval, and juvenile stages of fish life history are thought to be major 
regulators of recruitment to the adult populations. Interannual recruitment variability is high in this 
species, due in part, to the high natality of females (hundreds of thousands to millions of eggs per female), 
high rates of cumulative mortality among early life history stages, and considerable interannual variation 
in growth rates.  
 
Pacific cod spawn primarily February through June, and eggs are demersal and weakly adhesive. Larvae 
hatch out at approximately 3-4 mm and are pelagic, occurring at approximately 50 m (Rugen and 
Matarese 1988). Larvae are most abundant in the pelagic environment April-June (Matarese et al. 2003). 
Laboratory studies have shown that Pacific cod larvae hatch out from eggs between 16-28 days post 
fertilization, with peak hatching on day 21 (Abookire and Piatt 2005). Laboratory studies on the 
development of external morphology and digestive function of Pacific cod larvae indicate that an 
ecological turning point may to occur at approximately 9 mm total length (TL) (Yoseda et al. 1993). This 
developmental state was associated with significant changes in feeding morphology and also high 
mortality in that study. It should be noted that flexion in this species begins at approximately that time 
(10-15 mm standard length [SL]), suggesting that improvements in swimming ability may have 
ecological consequences.  
 
Climate-induced trophic restructuring is well-documented for a variety of species and marine systems 
(Duffy-Anderson et al. 2005), and it is likely that recruitment in Pacific cod is similarly influenced. 
Alterations in climate influence ecosystem biota through a variety of co-occurring and synergistic 
processes (climate, seasonal timings and couplings, predation, feeding, transport), but of the one major 
factors is likely bottom-up forcing. Factors that affect hydrography influence zooplankton availability and 
ultimately fish abundance, though the explicit mechanism is as yet unresolved. Pacific cod larvae are 
opportunistic feeders that primarily consume copepod nauplii and copepodites (Takatsu et al. 2002), and 
consequently depend on zooplankton availability for growth and survival. Because Pacific cod larvae rely 
on a supply of zooplankton prey for food, climate-induced variations in ocean circulation that modulate 
the supply of zooplankton available could significantly impact feeding, growth, and survival in this 
species. Oceanographic features that act to concentrate zooplankton and larvae together, such as eddies 
and fronts, may enhance feeding opportunities for Pacific cod larvae. Factors that break down prey-larval 
associations, such as storms, mixing, and significant turbulence, could lead to increased mortality among 
larvae.  
 
Geographical variations in larval size are also likely related to interannual variations in local 
meteorological oceanographic conditions. Pacific cod larvae may be vulnerable to density-dependent 
regulation in the late-larval stage due to prey limitation and associated slow growth. Work with Atlantic 
cod (Gadus morhua), has shown that rapid growth increases survivorship, and that selection for fast 
growth is enhanced in slow-growing cohorts (Meekan and Fortier 1996). Variations in larval density may 
also contribute to differences in year-class strength in this species (Duffy-Anderson et al. 2002), though 
the affects of this form of pre-recruitment mortality may be comparatively small relative to other forcing 
factors. 
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As early juveniles, Pacific cod move toward the bottom and become demersal. Nursery habitats for 
juvenile Pacific cod are the shallow Alaskan coastal waters, where Pacific cod occur in highest 
abundances at moderate depths (15-20 m) (Abookire and Piatt 2005). Juvenile Pacific cod appear to have 
fairly specific habitat requirements, and they may have an affinity for structure. Juvenile cod have been 
shown to be associated with eelgrasses (Laur and Haldorson 1996), sea cucumber mounds (Abookire and 
Piatt 2005), and macroalgae. Consequently, Pacific cod may be sensitive to small-scale variations in 
spatial heterogeneities, and density-dependent recruitment in Pacific cod between age-0 and age-1 could 
be influenced by the availability and/or extent of nursery habitat (Fraser et al. 1996).  
 
Juvenile cod diets in the Gulf of Alaska consist of small calanoid copepods, larval barnacles and crabs, 
mysids, worms, and gammarid amphipods, which suggest that Pacific cod feed on benthic and epibenthic 
as well as pelagic prey (Abookire et al. 2007). Juvenile cod demonstrate shifts in habitat preference with 
length, which may be related to changes in either foraging opportunity or predation vulnerability. 
Regardless, variations in growth and or survival associated with differences in habitat use could affect 
overall recruitment. 
 
Trophodynamic (species interactions) shifts in the North Pacific ecosystem could also influence 
recruitment in Pacific cod. Bailey (2000) has shown that recruitment control of walleye pollock, another 
North Pacific gadid, shifted from the larval to the juvenile stage in the Gulf of Alaska, primarily due to 
increased predation by arrowtooth flounder on immature pollock. Pacific cod juveniles may be similarly 
vulnerable to the effects of increased groundfish predation, resulting in additional density-dependent 
regulation during the juvenile stage, which would be superimposed on that associated with habitat 
limitation. 
 
The shifting distributions of adult Pacific cod throughout the year indicate seasonal migrations. Pre-
spawning Pacific cod occur primarily over the inner and middle shelves of the Bering Sea (<30-100 m 
depths) in summer. In winter (January-March) Pacific cod appear to aggregate in major spawning areas 
between Unalaska and Unimak Islands in the eastern Aleutian Islands and near the Shumagin Islands. 
Postspawning dispersal occurs in summer when Pacific cod move from deep off-shelf waters to shallower 
depths on the eastern Bering Sea shelf (Shimada and Kimura ,1994). Pacific cod may be disproportionally 
vulnerable to the effects of fishing since they form large spawning aggregations and demonstrate some 
spawning site fidelity. Adult Pacific cod are opportunistic feeders and eat both invertebrate (shrimp, 
crabs, squid) and vertebrate prey (piscivory) (Yang 2003). 
 
 
ABC as Recommended in the Most Recent Stock Assessments 
 
In 2007, a major effort was undertaken to consider a large number of alternative assumptions in the EBS 
assessment model. This effort included a technical workshop that reviewed 40 model configurations and 
resulted in 40 suggestions for further investigation, examination of an enormous array of alternative 
models before selecting four models to present in the preliminary SAFE report, and examination of 
another enormous array of alternative models before selecting four models to present in the final SAFE 
report (Thompson et al. 2007). OFL for 2007 was 207,000 mt and ABC was recommended at 176,000; 
2008 OFL and ABC recommendations were the same. The Council set TAC for 2007 at 170,720 mt and 
the same for 2008.  
 
In the GOA, using the Tier 5 formula, the 2008 ABC was set at 66,493 mt, based on a 2007 trawl survey 
biomass of 230,310mt.  
 
 
4.2.5.3 Atka Mackerel 
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Recruitment 
 
The recruitment history of Atka mackerel is characterized by variable but fairly good recruitment 
throughout the time series of stock assessment estimates. The strong 1999 year class is most notable 
followed by the 1988, 1977, and 2001 year classes (Lowe et al. 2007). The most recent stock assessment 
estimates above average (greater than 20% of the mean) recruitment from the 1977, 1986, 1988, 1992, 
1995, 1998, 1999, 2000, and 2001 year classes (Lowe et al. 2007). Given the history of variable, but 
widespread consistent recruitment for BSAI Atka mackerel, it is more likely that recruitment is largely 
driven by environmental factors than fishery management measures. Based on basin-wide North Pacific 
climate indices, there appears to have been a major regime shift in 1976/77, and a minor regime shift in 
1988/89 (Boldt 2005, Hare and Mantua 2000, King 2005). There is some uncertainty if there was a 
regime shift in 1999 given the variability in environmental indices since 1998 (Rodionov et al. 2005). 
These hypothesized regime shifts coincide with the three strongest Atka mackerel year classes, however, 
it should noted that the mechanisms which produce successful recruitment are unknown. 
 
ABC as Recommended in the Most Recent Stock Assessments 
 
In 2008, BSAI Atka mackerel were placed into Tier 3a of the ABC/OFL definitions, which requires 
reliable estimates of biomass, B40%, F35%, and F40%. Under the definitions and current stock conditions, the 
overfishing fishing mortality rate is the F35% rate which was estimated to be 0.398 for Atka mackerel and 
equated to a yield of 71,400 mt (Lowe et al. 2007b). The maximum allowable fishing mortality rate for 
ABC (FABC) is the F40% rate which was estimated to be 0.331 for Atka mackerel in 2008, which translated 
to a yield of 60,700 t (Lowe et al. 2007b). The 2008 TAC was set equivalent to ABC at 60,700 t. 
 
Gulf of Alaska Atka mackerel fall into Tier 6 of the ABC/OFL definitions, which defines the overfishing 
level as the average catch from 1978 to 1995, and that ABC cannot exceed 75% of the OFL. The average 
annual catch from 1978-95 is 6,200 mt; thus ABC cannot exceed 4,700 mt. The current ABC 
recommendation from the stock assessment is equal to the maximum prescribed under Tier 6; however, 
the stock assessment suggests that prudent management is still warranted and reiterated the rationale as 
given in the past for a TAC to provide for anticipated bycatch needs of other fisheries, principally for 
Pacific cod, rockfish and pollock, and to only allow for minimal targeting (Lowe et al. 2007a). The 2007 
and 2008 TACs for GOA Atka mackerel were 1,500 mt. 
 
4.2.5.4 Pacific Herring 
 
Pacific herring (Clupea pallasi) is a marine fish species with moderate fecundity producing thousands of 
eggs per individual spawner (Paulson and Smith 1977). Pacific herring spawn in the spring in near shore 
regions throughout the Gulf of Alaska and the Bering Sea. In the GOA, major spawning locations occur 
near Sitka, Alaska and Prince William Sound (Williams and Quinn 1998, Hulson et al. 2007). In the 
Bering Sea, major spawning concentrations can be found in Bristol Bay near the village of Togiak and in 
Norton Sound (Funk and Rowell, 1995; Williams and Quinn 1998). In the Bering Sea, herring migrate to 
one of two major wintering grounds located in northern and southern regions of the outer domain (Tojo et 
al. 2007). Comparison of recruitment time series of Pacific herring across the northwest Pacific reveals 
that this species exhibits episodic recruitment events that show some evidence of synchrony at a regional 
scale (Williams and Quinn 2000a).  
 
Several hypotheses have been advanced to explain recruitment trends in Pacific herring. Quinn et al. 
(2001) and Marty (2003) reported that disease may have contributed to the decline in spawning biomass 
of Pacific herring in Prince William Sound. Disease may have resulted in a weakened condition due to 
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inadequate energy stores resulting from poor feeding conditions (Hulson et al. 2007). An alternative 
hypothesis suggests that large-scale shifts in climate forcing can influence a variety of oceanographic 
factors including: timing of production, metabolic rate, larval transport, prey availability, and probability 
of encounters between predator and prey. Climate shifts have been recorded in the North Pacific in 1977, 
1989 (Hare and Mantua, 2000). The most recent shift in atmospheric forcing occurred in 1998 with 
spatially differing impacts on ocean conditions in the Gulf of Alaska and Bering Sea (Bond and Overland, 
2004). Intra-species competition and predator prey interactions are may also influence recruitment 
patterns for Pacific herring. 
 
Shifts in large scale atmospheric forcing appears to influence the structure of marine fish communities in 
the western central Gulf of Alaska ecosystem through its role in determining the timing of peak 
production. Species that spawn in the winter will be favored by periods of early peak production, while 
species that spawn in the spring and summer will be favored by periods of delayed production (Mackus et 
al. 1997, Anderson and Piatt 1999).  
 
Environmental forcing can influence a variety of oceanographic factors governing survival during the 
early life history period. Tanasichuk and Ware (1987) found that temperature affected fecundity and egg 
size. Alderdice and Hourston (1985) found temperature influenced embryonic survival rates. Williams 
and Quinn (2000b) found supplementing a Ricker type spawner recruit relationship with sea surface or air 
temperature produced an improvement to forecasts of Pacific herring recruitment. Climate shifts can 
influence major transport corridors for Pacific herring. Wespestad (1991) found recruitment trends of 
Togiak region were related to local wind conditions.  
 
Detailed studies of Prince William Sound reveal that interspecific competition for common prey resources 
can result in complex recruitment patterns (Norcross et al. 2001). In Prince William Sound, Cooney 
(1993) speculated that pollock predation could explain some of the observed trends in juvenile salmon 
and Pacific herring survival. They suggested that years of high copepod abundance were associated with 
high juvenile salmon survival because pollock relied on an alternative prey resource.  
 
At finer spatial scales prey resources for forage fish may be prey limited leading to resource partitioning 
to minimize competition between forage fish species that occupy similar habitats. Willette et al. (1997) 
examined the diets of juvenile walleye pollock, Pacific herring, pink salmon and chum salmon in Prince 
William Sound. Their study revealed that two species pairs (walleye pollock and Pacific herring, and pink 
and chum salmon) exhibited a high degree of dietary overlap. This finding suggests that in PWS, 
competition for food resources may occur within these pairs when food abundance is limited. Foy and 
Norcross (1999) found water transported into Prince William Sound influenced the spatial and temporal 
distribution of prey for age-0 Pacific herring within Prince William Sound resulting in fine scale 
partitions in the condition of age-0 Pacific herring within the sound.  
 
Competition for prey and oceanographic factors influencing prey availability can influence the probability 
of over-wintering survival for juvenile herring. Juvenile herring rely on fat resources acquired during the 
summer growing season during the winter (Foy and Paul 1999). Interspecies competition for common 
prey can produce complex recruitment patterns.  
 
 
4.3 Impacts of Human Activities on Steller Sea Lions 
 
4.3.1 Subsistence Harvests of Steller Sea Lions 
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Both the ESA and the MMPA contain provisions that allow coastal Alaska Natives to harvest endangered, 
threatened, or depleted species for subsistence purposes. Prior to 1992, no comprehensive program 
estimated the level of subsistence harvest of Steller sea lions in Alaska. Haynes and Mischler (1991) 
examined historical data on subsistence uses and summarized the limited data on contemporary harvest 
levels and uses. Available information indicated that Steller sea lions were being harvested at several 
villages on the Bering Sea, in the Aleutian Islands, in Prince William Sound, the Kodiak Archipelago, and 
Lower Cook Inlet (Haynes and Mishler 1991). The most recent year for which subsistence data have been 
summarized is 2007. During 1992-2007, harvest data were collected through systematic retrospective 
interviews with hunters in at least 60 coastal communities throughout the range of Steller sea lions in Alaska 
(e.g., Wolfe et al. 2005, 2008, 2009). Results show the annual take (i.e., harvest plus struck and loss) 
decreasing substantially from about 550 sea lions in 1992 to less than 200 in 1996 followed by annual takes 
between 164 and 217 from 1997 to 2007 (see Table III-1 in NMFS 2008). Wolfe et al. (2009) give the 
following totals for the reported take in subsistence hunts by year: 1992: 549; 1993: 487; 1994:416; 1995: 
339; 1996:186; 1997:164; 1998:178; 1999: no data given; 2000: 171; 2001: 198; 2002:185; 2003:212; 2004: 
216; 2005:218; 2006:187; 2007:217). Confidence intervals on these estimates are wide (e.g., the 95% 
confidence interval in 2007 of 147 to 324 Steller sea lions taken). Reported strike and loss rates are also 
relatively high. For example in 2007, 23.6% of the total reported take was struck but lost whereas 76.4% 
were harvested. 
 
In the early 1990s, juveniles were harvested at least twice as much as adults, yet that ratio declined 
beginning in 1996, and during 2000 to 2004 the ratio of juveniles to adults in the harvest ranged from 0.5 to 
1.0. In 2007, the reported ratio was about equal (juveniles: 50.8%, adults: 49.2%). The ratio of males to 
females harvested in 2007 was 2.6:1.8, below the 5-year average of 4:1 during the previous five years. 
However, there is high uncertainty about the sex ratio of animals taken, as sex is reported as “unknown” for 
30% of the animals taken. The reported sex ratio of harvested animals has varied substantially in different 
years (e.g., in 2004, the ratio was 1:8). In 2007, a total of 25.6 adult females were harvested, representing 
about 15% of the total harvest of known sex and age. This percentage has also varied substantially in 
different years.  
 
During 1992-1995, the greatest numbers of Steller sea lions harvested were in the Pribilof Islands, whereas 
during 1996-2004 the harvest was greatest in the Aleutian Islands. In 2007, the highest level of reported take 
occurred also in the Aleutian Islands (total = 61.3), the Pacific Rim (villages in Lower Cook Inlet, Prince 
William Sound, and Resurrection Bay) (total = 47.5), and the Pribilof Islands (total = 31.3) (Table 14 in 
Wolfe et al. 2009). Only 6.1 Steller sea lions were reported taken from a single village in southeast Alaska. 
While the North Pacific Rim grouping in Wolfe et al. (2009) includes villages in Resurrection Bay and 
lower Cook Inlet, no Steller sea lions were reported taken from Homer northward in Cook Inlet or in 
Resurrection Bay in 2007. The surveys that produced these estimates covered all Alaskan communities that 
regularly hunt Steller sea lions, but a few additional animals are taken occasionally at other locations 
(Coffing et al. 1998, ADF&G unpublished data). 
 
In 1998, the Tribal Government of St. Paul’s Ecosystem Conservation Office implemented a real-time data 
collection program to estimate the take of Steller sea lions, due to concerns by hunters and the local 
community in the uncertainty of harvest results based on retrospective surveys. Results of the real-time 
harvest monitoring indicated a Steller sea lion take of about 25-35 per year from 1998-2002, followed by a 
reduced take of 18 Steller sea lions in both 2003 and 2004 (Zavadil et al. 2005). The Tribal government also 
implemented a new subsistence harvest management scheme that likely may have resulted in fewer animals 
taken. Factors that may be responsible for this decreased take include fewer hunters, fewer animals to hunt 
in the communities' hunting areas, and voluntary restraint from hunting because of perceived problems with 
the Steller sea lion population (Wolfe and Hutchinson-Scarbrough 1999). 
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Information on the harvest of Steller sea lions in Russia is fragmentary. In 1932 and 1933, newborn pups 
were harvested on Iony Island in the Sea of Okhotsk (1,198 and 805 respectively), and in 1935 about 30 
pups were taken on the Shipunsky Cape (Kamchatka) rookery (Nikulin 1937). In 1974, an experimental 
harvest was conducted on Brat Chirpoev rookery in the Kuril Islands that took 296 pups (Perlov 1975). 
During the period when the government of the Soviet Union conducted commercial sealing (1960-1990), 
Steller sea lions were not a target species, but they were taken occasionally with annual harvests ranging 
from 37 to 650 animals (Perlov 1996). During the 1950s to 1980s, a subsistence harvest was conducted on 
the Commander Islands and Kamchatka that usually took fewer than 100 animals a year, but this harvest 
has stopped completely in the late 1980s (Burkanov personal communication). Native hunters take some 
Steller sea lions in Chukotka, but the number killed is unknown. 
 
Current subsistence harvests represent a large proportion of the potential biological removal level 
calculated for the western DPS of Steller sea lion (Angliss and Outlaw 2005). However, subsistence 
harvests account for only a relatively small portion of the Steller sea lions lost to the population each year 
through natural mortality and are primarily young males which reduces the impact on the recovery of the 
population. 
 
4.3.2 Commercial Harvest of Steller Sea Lions 
 
Currently, no commercial harvest for Steller sea lions exists in the United States, but Steller sea lions were 
commercially harvested prior to 1973. A total of 616 adult males and 45,178 pups of both sexes were 
harvested in the eastern Aleutian Islands and Gulf of Alaska between 1959 and 1972 (Thorsteinson and 
Lensink 1962, Havens 1965, Merrick et al. 1987). The pup harvests, which sometimes reached 50% of the 
total pup production from a rookery, could have depressed recruitment in the short term and may partially 
explain the declines at some sites through the mid-1970s. However, these harvests do not explain why 
numbers declined in regions where no harvest occurred, or why in some regions declines occurred 
approximately 20 years after harvests ceased (Merrick et al. 1987, Atkinson et al. 2008). A comparative 
analysis of the ecology and population status of four species of pinnipeds in similar environments (Steller 
sea lions in the Gulf of Alaska, Cape fur seals in the Benguela Current, harp seals in the Barents Sea, and 
California sea lions in the California Current) indicates that directed commercial harvest was not a major 
factor in the Gulf of Alaska Steller sea lion decline (Shima et al. 2000).  
 
Steller sea lions are hunted in Hokkaido, Japan to reduce interaction with local fisheries, with an average of 
631 animals killed per year during 1958-1993 (Takahashi and Wada 1998). The animals killed had probably 
migrated southward from the Kuril Islands. Demographic modeling shows that kills were sufficient to 
deplete the Kuril population, especially in combination with incidental catches in fisheries (Takahashi and 
Wada 1998). More current information on the level of kill since 1993 is not available. 
 
4.3.3 Incidental Take by Fisheries 
 
4.3.3.1 Western DPS: U.S. Waters 
 
Many Steller sea lions have been killed incidental to commercial fishing operations in the Bering Sea and 
North Pacific Ocean. The total estimated incidental catch of Steller sea lions during 1966-1988 in foreign 
and joint-venture trawl fisheries operating off Alaska was over 20,000 animals (Perez and Loughlin 1991). 
A particularly high level of take occurred in the 1982 Shelikof Strait walleye pollock joint venture fishery 
when U.S. trawlers killed an estimated 958 to 1,436 Steller sea lions (Loughlin and Nelson 1986). The 
estimated take in this fishery declined to fewer than 400 animals per season in 1983 and 1984, probably due 
to changes in fishing techniques and in the area and times fished. Most of the animals taken were sexually 
mature females. Fewer than 100 per year were estimated to have been taken during 1985-1987. The level of 
mortality incidental to commercial fisheries has declined to approximately 30 animals per year (see below).  
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Amendments to the MMPA in 1988 and 1994 required observer programs to monitor marine mammal 
incidental take in some domestic fisheries. Observers monitored the Prince William Sound drift gillnet 
fishery in 1990 and 1991 and estimated a mean annual kill of 14.5 Steller sea lions (Wynne et al. 1992). Hill 
and DeMaster (1999) provide observer-based estimates of average annual Steller sea lion incidental 
mortality for fisheries operating in the range of the western DPS between 1993 and 1997 as follows: 6.8 
animals in the Bering Sea groundfish trawl fishery; 1.2 animals in the Gulf of Alaska groundfish trawl 
fishery; 0.2 animals in the Bering Sea groundfish longline fishery; and 1.0 animals in the Gulf of Alaska 
groundfish longline fishery. These numbers are minimum estimates of the incidental kill and serious injury 
in fisheries, because not all fisheries that might take Steller sea lions are covered by observers. 
 
The minimum estimated mortality rate incidental to commercial fisheries in 2002 was 29.5 Steller sea lions 
per year, based on observer data (24.1) and self-reported fisheries information (5.2) or stranded data (0.2) 
where observer data were not available (Angliss and Outlaw 2005).  
 
In a recent stock assessment for the western DPS of Steller sea lion, Angliss and Allen (2008) reported an 
estimated mean annual mortality rate in the observed fisheries of 25.8 (CV = 0.60) Steller sea lions per year 
from this stock. This estimated combined mortality from the Bering Sea and GOA groundfish trawl and 
Gulf of Alaska longline fisheries with mortality estimates from the Prince William Sound salmon gillnet 
fishery. The latter fishery, however, was last observed in 1991. Angliss and Allen (2008) provided a 
minimum estimated mortality rate incidental to U.S. commercial fisheries of 26.2 animals based on the 
aforementioned observer data and stranding data. However, currently used stranding data likely 
underestimates the actual rate of entanglement since “because not all entangled animals strand and not all 
stranded animals are found or reported” (Angliss and Allen 2008).  
 
4.3.3.2 Western DPS: Russian Waters 
 
Nikulin and Burkanov (2000) documented marine mammal bycatch in Japanese salmon driftnet fishing in 
the Russian exclusive economic zone of the southwestern Bering Sea. Catch of only one Steller sea lion was 
observed during 1992-1999, and it was released alive. Quantitative information on Steller sea lion incidental 
catch in other fisheries that occur in Russian and Japanese waters is not available, but it is possible that some 
animals have been killed in trawl fisheries for herring and pollock 
 
During October-December 2002, observers recorded the incidental take of Steller sea lions during a herring 
trawl fishery in the western Bering Sea. Preliminary estimates of the total number of Steller sea lions caught 
were 35-60, with 32-50 killed (Burkanov and Trukhin unpublished). The genetic analysis of skin samples 
from sea lions caught in this trawl fishery will provide insight on which regions the Steller sea lions may be 
from (i.e., Aleutian, Commander, and Kuril Islands, and Kamchatka). The majority, if not all, of these 
Steller sea lions were subadult males. Observers on vessels fishing for herring during the 2002-2003 season 
in the Bering Sea in Russia observed 15 Steller sea lions killed15 (Waite and Burkanov 2006).  
 
4.3.3.3 Eastern DPS 
 
In the most recent stock assessment for the eastern DPS, Angliss and Allen (2008) reported that fishery 
observers monitored four commercial fisheries during the period from 1990 to 2005 in which incidental take 
of Steller sea lions from this stock was reported. These fisheries were: the Gulf of Alaska sablefish longline 
fishery, the California (CA)/Oregon (OR) thresher shark and swordfish drift gillnet fishery, the WA/OR/CA 
groundfish trawl fishery, and the Northern Washington (WA) marine set gillnet fishery. In 2001-2003, one 

                                                      
15 The most common prey found in the stomachs of these incidentally caught sea lions was Pacific herring 
(FO=100%) and pollock (FO=76.9%) (Waite and Burkanov 2005). 
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Steller sea lion was observed killed in each year in the WA/OR/CA groundfish trawl. There have been no 
observed serious injuries or mortalities incidental to the CA/OR thresher shark and swordfish drift gillnet 
fishery in recent years (Angliss and Allen 2008, citing Carretta 2002, Carretta and Chivers 2003, Carretta 
and Chivers 2004).  
 
No Steller sea lion mortalities have been reported by observers in the Gulf of Alaska sablefish longline since 
2000 (Perez unpubl. ms. as cited in Angliss and Allen 2008). A mean estimated annual mortality level of 0.8 
was calculated based on the level of the aforementioned observer takes in combination with a mortality that 
occurred in an unmonitored haul (see Table 5 of Angliss and Allen 2008). No data are available after 1998 
for the northern Washington marine set gillnet fishery. While mortalities associated with drift gillnet and set 
gillnet fisheries in Washington and Oregon in previous decades, none have been reported by observers 
monitoring these fisheries this decade (Angliss and Allen 2008). Based on available data, Angliss and Allen 
2008) provided a minimum total annual mortality of eastern DPS Steller sea lions in both Canadian and U.S. 
waters of 1.4 (stranding data =0.6 and observer data = 0.8). It is likely the rate of entanglement is 
substantially underestimated (as with the western DPS, the rate of entangled animals is likely 
 
Angliss and Allen (2008) also reported that Steller sea lions were killed during commercial salmon farming 
operations in British Columbia. Between 1999-2003, an average of 47.75 Steller sea lions were killed 
annually in this fishery (Olesiuk 2004). Angliss and Allen reported that, as of 2004, aquaculture facility 
personnel are no longer permitted to shoot Steller sea lions.  
 
4.3.4 Intentional and Illegal Shooting 
 
In some areas Steller sea lions were deliberately shot by fishermen (and perhaps other people), but it is 
unclear how such mortality may affect the population because the overall magnitude of the take is unknown 
(Alverson 1992). One of the few estimates of shooting mortality was reported by Matkin and Fay (1980), 
who calculated that 305 Steller sea lions were shot and killed while interfering with fishing operations in the 
spring 1978 Copper River Delta salmon gillnet fishery. Data from a 1988-1989 study of the Copper River 
salmon gillnet fishery indicated that the level of directed kill of Steller sea lions was significantly less than 
during 1978 (Wynne 1990). However, the two studies are not directly comparable due to differences in 
methodologies and periods and locations sampled. During the 1960s, Steller sea lions were sometimes killed 
and used as bait by crab fishermen (Alverson 1992). Such killing may have had a significant effect in local 
regions and might have caused animals to move away from certain rookeries and haulout sites (Loughlin 
and Nelson 1986, Merrick et al. 1987, NRC 2003). In 1990, a regulation was implemented to prohibit 
fishermen from discharging firearms near Steller sea lions, but nonetheless some shooting, resulting in an 
unknown level of mortality, likely occurs (NMFS 2001, Loughlin and York 2000, NRC 2003). It is difficult 
to estimate this take. Steller sea lions found shot are not assumed to be illegal, as the animal may have been 
shot and lost by a subsistence hunter. More recently, Kruse and Huntington (2009) documented the 
estimated level of intentional shooting of SSLs in the central and western GOA, AI, and EBS regions (1974-
1990) based on personal interviews with local fishermen and regional residents. This local and traditional 
knowledge of 36 individuals indicates shooting was fairly common but varied across time, region, fishery, 
and other factors.    
 
Simulation modeling suggests that a combination of commercial harvests, subsistence harvests, and 
intentional and incidental take in fisheries may explain a large portion of the western Steller sea lion 
population decline that occurred through 1980 (Trites and Larkin 1992). However, the annual decline since 
1990 has been much greater than can be accounted for by such direct causes (Loughlin and York 2000). 
 
4.3.5 Entanglement in Marine Debris 
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Steller sea lions may become entangled in lost and discarded fishing gear and other marine debris, including 
items such as closed packing bands and net material (Calkins 1985). A study conducted in the Aleutian 
Islands during June-July 1985 to investigate the rate of entanglement found that a very low percentage 
(approximately 0.07%) of observed Steller sea lions were entangled in net or twine; none were entangled in 
packing bands (Loughlin et al. 1986). A follow-up study was conducted during November 1986 to assess 
the possibility that Steller sea lion pups were becoming entangled in debris. Researchers saw no entangled 
pups and only one entangled juvenile out of a total of 3,847 Steller sea lions examined (Loughlin et al. 
1986). However, these observational studies cannot fully evaluate the frequency of entanglement because 
entangled animals may die at sea and thus not be observed on land. Observations by researchers in southeast 
Alaska indicate higher numbers of Steller sea lions entangled in fishing gear and other marine debris than 
previously estimated (Pitcher et al. 2007).  
 
4.3.6 Impact to Water Quality due to Human Population Growth in the Action Area 
 
As the size of human communities increases, there is an accompanying increase in habitat alterations for 
housing, roads, commercial facilities, and other infrastructure. The impacts of these activities on 
landscapes and the biota they support increases as the size of the human population expands. The Alaska 
population has increased by almost 50% in the past 20 years, most of that increase has occurred in the 
Cities of Anchorage and Fairbanks. Outside of the City of Anchorage, few of the cities, towns, and 
villages would be considered urbanized. Despite low levels of industrialization in the action area, some 
commercial and industrial facilities in the action area have had, or have the potential for significant, 
adverse effects on the terrestrial, coastal, and marine environments, primarily because of their potential 
effects on water quality.  
 
Four superfund sites occur in the action area: Adak Naval Air Station (Aleutians West), Elmendorf Air 
Force Base (Borough of Anchorage), Fort Richardson Army Base (Municipality of Anchorage), and the 
U.S. Department of Transportation's Standard Steel and Metals Salvage Yard (Municipality of 
Anchorage). 
 
The Naval Air Station at Adak covers about 64,000 acres on the Island of Adak near the western end of 
the Aleutian Island archipelago. Adak Island became a military base in 1942 and has been controlled by 
the U.S. Navy since 1950. In 1986, the Navy identified 32 areas that potentially received hazardous 
substances, including chlorinated solvents, batteries, and transformer oils containing PCBs over a period 
of 40 years. Investigations on the island focused on two areas: the Palisades Landfill and Metals Landfill. 
Disposals had stopped at the Palisades landfill in the 1970s and the landfill was covered. The Metals 
landfill contains a hazardous waste pile under the Resource Conservation and Recovery Act (RCRA) and 
a closure plan is being developed for the site. A land exchange between Aleut Corp., the U.S. Navy, and 
the Department of the Interior transferred most of the former Naval facilities to the Aleut Corporation in 
March 2004. 
 
The cities of Kodiak and Unalaska both have wastewater treatment plants, along with the City of 
Anchorage and several cities in the Kenai borough. Most of the industrial facilities in the action area 
(outside of Anchorage and the Kenai Borough) are involved in seafood processing. Canneries or land-
based processors occur at Adak, Anchorage, Chignik, Cordova, Dillingham, Egegik, Emmonak,, False 
Pass, Homer, Kenai, King Cove, King Salmon, Kodiak, Larsen Bay, Nikiski, Ninilchik, Nome, St. Paul, 
Sand Point, Savoonga, Seward, Soldotna, Togiak, Toksook Bay, Unalaska, Valdez, and Whittier. 
 
In the 1970s, fish and shellfish waste discharged from mobile and shore-based processors at Kodiak, 
Dutch Harbor, and Akutan polluted coastal waters around those communities (Jarvela 1986). In 1976, 
waste was discharged at Dutch Harbor. In 1983, the shore-based Trident Seafoods plant at Akutan 
released cod and crab wastes into Akutan Harbor before the plant was destroyed by fire. Sonar surveys of 
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Akutan Harbor identified a waste pile that was about 7 m thick and 200 m in diameter. In 1998, the list of 
impaired waters that was prepared by the Alaska Department of Environmental Conservation (ADEC) 
included water bodies in Cold Bay, Dutch Harbor, and Kodiak that had been impaired by seafood 
processing, logging operations, military materiel, or fuel storage. Although total maximum daily loads 
will not be developed for these facilities before this biological opinion is completed, the effects of these 
facilities appear to be localized and would not be expected to adversely affect threatened or endangered 
species under NMFS’ jurisdiction. 
 
As the human population expands, the risk of disturbance to listed species in the action area, especially 
Steller sea lions, also increases. Several studies have noted the potential adverse effects of human 
disturbance on Steller sea lions. Calkins and Pitcher (1982) found that disturbance from aircraft and 
vessel traffic has extremely variable effects on hauled-out Steller sea lions. Steller sea lion reaction to 
occasional disturbances ranges from no reaction at all to complete and immediate departure from the 
haulout area. The type of reaction appears to depend on a variety of factors. When Steller sea lions are 
frightened off rookeries during the breeding and pupping season, pups may be trampled or even 
abandoned in extreme cases. Steller sea lions have temporarily abandoned some areas after repeated 
disturbance (Thorsteinson and Lensink 1962), but in other situations they have continued using areas after 
repeated and severe harassment. Johnson et al. (1989) evaluated the potential vulnerability of various 
Steller sea lion haulout sites and rookeries to noise and disturbance and also noted a variable effect on 
Steller sea lions. Kenyon (1962) noted permanent abandonment of areas in the Pribilof Islands that were 
subjected to repeated disturbance. A major Steller sea lion rookery at Cape Sarichef was abandoned after 
the construction of a light house at that site, but has been used again as a haulout after the light house was 
no longer inhabited by humans. The consequences of such disturbance to the overall population are 
difficult to measure. Disturbance may have exacerbated the decline, although it is not likely to have been 
a major factor. 
 
4.3.7 Disturbance 
 
The possible impacts of various types of disturbance on Steller sea lions have not been well studied, yet 
the response by Steller sea lions to disturbance will likely depend on season, and their stage in the 
reproductive cycle (Kucey and Trites 2006). Close approach by humans, boats, or aircraft will cause 
hauled out Steller sea lions to go into the water, and can cause some animals to move to other haulouts 
(Calkins and Pitcher 1982, Kucey 2005). The discharge of firearms at or near hauled out animals may 
have a particularly dramatic effect. Vessels that approach rookeries and haulouts at slow speed, in a 
manner that Steller sea lions can observe the approach have less effect than fast approaches and a sudden 
appearance. Steller sea lions may become accustomed to repeated slow vessel approaches, resulting in 
minimal response. Although low levels of occasional disturbance may have little long-term effect, areas 
subjected to repeated disturbance may be permanently abandoned (Kenyon 1962, Thorsteinson and 
Lensink 1962). When humans set foot on a rookery or haulout, the response by Steller sea lions is 
typically much greater, often resulting in stampedes that may cause trampling or abandonment of pups 
(Calkins and Pitcher 1982, Kucey 2005, Lewis 1987, Kucey 2005). In British Columbia, harassment and 
killing that occurred prior to 1970 resulted in the abandonment of one major rookery, although it is now 
used as a haulout (Bigg 1988).  
 
Since Steller sea lions were afforded ESA protection in 1990, regulations have been in place to minimize 
disturbance of animals by humans, especially on rookeries. An unknown level of disturbance still occurs 
with current regulations. Repeated disturbances that result in abandonment or reduced use of rookeries by 
lactating females could negatively affect body condition and survival of pups through interruption of 
normal nursing cycles. The consequences of such disturbance to the overall population are difficult to 
measure. Disturbance may have contributed to or exacerbated the decline, although it is not likely to have 
been a major factor. 
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4.3.8 Impacts of Oil and Gas Development 
 
Oil and gas leasing and exploration has occurred in many parts of the Steller sea lion range, including 
California, Cook Inlet, the Gulf of Alaska, the North Aleutian Basin, and Russia. Since the 1970s, the 
Minerals Management Service (MMS) has made blocks of the Outer Continental Shelf off Alaska 
available for oil and gas leases in primarily Cook Inlet, but also other locations in the Steller sea lion 
range. Except for two active leases in lower Cook Inlet, all of the leases in Alaska have either expired or 
been relinquished. Lease sales are currently proposed in the MMS 5-year plan for Cook Inlet and the 
north Aleutian Basin. On October 15, 1993, NMFS completed a biological opinion on the Cook Inlet 
lease sale (lease sale Number 149), which concluded that the lease and associated exploration activities 
were not likely to jeopardize the continued existence of any listed or proposed species, nor were they 
likely to destroy or adversely modify critical habitats. That biological opinion recognized the proximity of 
the lease area to important Steller sea lion rookeries and haulouts in Shelikof Strait, the use of the Strait 
by foraging Steller sea lions, and its value as an area of high forage fish production, but recognized the 
low probability of oil spills during exploration activities. NMFS (2003) reached the same conclusion after 
a programmatic consultation on the MMS proposed lease sales 191 and 199. In 1995, NMFS conducted a 
section 7 consultation with the MMS and concluded that the lease sale and exploration activities for the 
proposed oil and gas Lease Sale Number 158, Yakutat were not likely to jeopardize the continued 
existence of any listed or proposed species, nor were the activities likely to destroy or adversely modify 
critical habitats (NMFS 1995).  
 
The State of Alaska also manages oil and gas leasing in Alaska. In 1896, oil claims were staked at Katalla 
approximately 50 miles south of Cordova. Oil was discovered there in 1902. An on-site refinery near 
Controller Bay produced oil for over 30 years. The refinery burned down in 1933 and was not replaced. 
Exploration in Cook Inlet began in 1955 on the Kenai Peninsula in the Swanson River area, and oil was 
discovered in 1957. Today, a number of active fields produce oil in Cook Inlet, all of which is processed 
at the refinery at Nikiski on the Kenai Peninsula. Estimated oil reserves in Cook Inlet are 72 million 
barrels of oil. Currently there are additional lease sales planned through 2012 for the Cook Inlet area (2 
sales) and none for the North Aleutian Basin area. Based on a U.S. Court of Appeals decision, on April 6, 
2010 MMS issued a revised leasing scenario for Alaska through 2012. MMS reported that the preliminary 
decision is to remove five sales from the schedule, sales 209 and 217 in the Beaufort Sea, 212 and 221 in 
the Chukchi Sea and 214 in the North Aleutian Basin, including Bristol Bay.  
 
One of the biggest oil and gas developments in the world is being developed about 15 km offshore 
Sakhalin Island in the sea of Okhotsk (Sakhalin II) where massive oil field and gas field developments 
feed two 800 km pipelines to a liquefied natural gas plant, an oil export terminal, and waiting tankers.  
 
Regarding oil and gas in the range of the eastern DPS, there are multiple active leases and oil-producing 
platforms in areas off parts of California, including the Santa Barbara channel, the Long Beach-San Pedro 
Basin area, and the Santa Maria Basin (maps available at 
http://www.mms.gov/omm/pacific/lease/maps.htm). Within the proposed action area, the MMS Draft 
Proposed Program for 2010-2015 includes proposed lease sales in the North Aleutian Basin (2 sales), 
Cook Inlet (2 sales), Southern California (2 sales), and Northern California (1 sale) (see schedule at 
http://www.mms.gov/5-year/PDFs/2010-
2015/DPP%20FINAL%20(HQPrint%20with%20landscape%20maps,%20map%2010).pdf). As the MMS 
has not yet consulted with NMFS on these sales and associated activities, we do not consider their 
potential effects further, although we note that recently the opportunity for lease sales in the North 
Aleutian Basin have been canceled by Court order and subsequent Secretarial decision.  
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Oil spills are expected to adversely affect Steller sea lions if they contact individual animals, haulouts, or 
rookeries when occupied, or large proportions of major prey populations (MMS 2003). It is well-
documented that exposure of at least some mammals to petroleum hydrocarbons through surface contact, 
ingestion, and particularly inhalation can be harmful. Surface contact with particularly the low-molecular 
weight fractions can cause temporary or permanent damage of the mucous membranes and eyes, and/or 
epidermis (see Section IV.F.3 in MMS 2006). Contact with crude oil can damage eyes. Corneal ulcers and 
abrasions, conjunctivitis, and swollen nictitating membranes were observed in captive ringed seals place 
in crude oil-covered water and in seals in the Antarctic after an oil spill. Corneal ulcers and scarring were 
observed in others captured in oiled areas (Monnett and Rotterman 1989) and in oiled otters brought to 
post-Exxon Valdes oil spill treatment centers. Ingestion of petroleum hydrocarbons can lead to subtle and 
progressive organ damage or to rapid death. Inhalation of volatile hydrocarbon fractions of fresh crude oil 
can damage the respiratory system, cause neurological disorders or liver damage, have anesthetic effects, 
and if accompanied by excessive adrenalin release, can cause sudden death (e.g., Geraci 1988). Many 
PAHs are teratogenic and embryotoxic in at least some mammals. Ingestion of oil by pregnant females 
can negatively affect the birth weight of their young. As summarized by MMS (2006:90): “There are few 
post spill studies with sufficient details to reach firm conclusions about the effects, especially the long-
term effects, of an oil spill on free-ranging populations of marine mammals.” 
 
Steller sea lions would be particularly vulnerable if large amounts of crude oil coated rookeries when 
young pups were on the rookeries or oil contaminated concentrations of prey. The extent to which Steller 
sea lions avoid areas that have been oiled is not known. Groups and individual Steller sea lions observed 
in Prince William Sound and the Gulf of Alaska after the Exxon Valdez oil spill did not appear to avoid 
oiled areas (Calkins and Becker 1990). Steller sea lions were sighted swimming in or near oil slicks, oil 
was seen near numerous haulout sites, and oil fouled the rookeries at Seal Rocks and Sugarloaf Island 
(Calkins et al. 1994). All of the Steller sea lions collected in Prince William Sound in October 1989 had 
high enough levels of metabolites of aromatic hydrocarbons in the bile to confirm exposure and active 
metabolism at the tissue level. As noted above, no evidence indicated damage caused to Steller sea lions 
from toxic effects of the oil (Calkins et al. 1994). However, studies after Exxon Valdez oil spill on Steller 
sea lions were hampered by a lack of baseline on key health, condition and population parameters to 
enable the type of detailed study needed to discern chronic effects. Because of the ongoing decline in the 
western DPS, it was determined it would be difficult or impossible to distinguish an oil spill effect and 
thus, the focused studies needed to determine if there were, or were not, long-term effects were not 
undertaken. However, it should be noted that the subarea most directly impacted by the EVOS (i.e., 
eastern GOA) has a sea lion subpopulation that is recovering at a robust rate.  
 
4.3.9 Impacts of Research 
 
We give further detail on effects of research in the Effects of the Proposed Action chapter of this 
document, and the reader is also referred to a recent biological opinion on Steller sea lion research (see 
http://www.nmfs.noaa.gov/pr/pdfs/permits/eis_opinion.pdf).  
 
Steller sea lions have been killed for scientific research since the end of World War II (Thorsteinson and 
Lensink 1962, Calkins and Pitcher 1982, Calkins and Goodwin 1988, and Calkins et al. 1994). In 1959, 
630 Steller sea lions bulls were killed in an experimental-commercial harvest and provided life history 
information (age, size, reproductive condition, food habits). Between 1975 and 1978, 250 Steller sea lions 
were killed in nearshore waters and on rookeries and haulouts of the GOA; their stomachs were removed 
and examined for food content, reproductive organs were preserved for examination, blood samples were 
taken for disease and parasite studies, body measurements were recorded for growth studies, skulls were 
retained for age determination, tissue samples were preserved for elemental analysis and pelage samples 
were taken for molt studies. In 1985 and 1986, 178 Steller sea lions were killed in the GOA and southeast 
Alaska to compare food habits, reproductive parameters, growth and condition, and diseases, with the 
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same parameters from animals that were collected in the 1970s. The study was designed to address the 
problem of declining numbers of Steller sea lions in the North Pacific and particularly in the GOA. More 
recently, sixteen Steller sea lions were killed for a Natural Resources Damage Assessment study 
following the Exxon Valdez oil spill. Thus, in the aforementioned studies, a total of 1,074 Steller sea lions 
were intentionally killed for research.  
 
Researchers have been conducting surveys and behavioral research on Steller sea lions for many decades. 
However, methods used during research, level of research being undertaken, and the number of people 
involved has changed over the years. Currently, information available in annual reports indicates that 
Steller sea lion populations are not adversely affected by this research, although individual animals may 
be disturbed and a small number of animals are accidentally killed. In 1998 for example, 48,000 Steller 
sea lions were estimated to have been disturbed by these investigations, 384 pups were captured, tagged, 
and branded, and there were no mortalities observed. In 1997, 31,150 Steller sea lions were approached 
by researchers, 14,550 were disturbed, 137 were captured, and 121 were tagged, but there were no known 
mortalities. The studies conducted in 1996 had similar effects, although one Steller sea lions died during 
the study. In 1995, 7,500 Steller sea lions were disturbed and none were reported to have died. 
 
Disturbance of Steller sea lions could potentially occur, but is unlikely to occur, during aerial surveys. It 
is very likely to occur during capture of animals for branding, tagging, and sample collection, and may 
occur during close vessel approaches to rookeries and haulouts to observe branded animals. Steller sea 
lions are occasionally killed accidentally in the course of some types of scientific research activities. For 
example, Steller sea lions may be killed accidentally during anesthesia. Suffocation can result when 
animals are herded. Loughlin and York (2000) estimated that about three animals per year died due to 
research on the western DPS. However, the recent average is about 1-2 for the western DPS (NMFS 
unpublished data). The potential exists for additional unobserved mortality to occur following the 
completion of research activities. Data are not sufficient to derive reliable estimates. Pups are the age-
class most vulnerable to disturbance from research activities. 
 
On May 26, 2006, a District Court judge in DC issued an opinion and a court order relative to a law suit 
filed against NOAA by the Humane Society of the United States. The Humane Society argued that 
NOAA did not follow proper procedures under the National Environmental Policy Act before issuing 
permits to six entities to conduct Steller sea lion research in Alaska. The court sided with the Humane 
Society and directed NOAA to immediately vacate all six existing permits and prepare a full EIS, per 
NEPA requirements. A settlement agreement was reached in June 2006 which allowed limited “No 
Take”, “Low Take Non-Invasive Activities”, and Low Take Handling and Release of Captured Animals 
to continue while NMFS completed an EIS on the research program. As summarized in the proposed 
action, that EIS was finalized in 2007 and a Summary Document has been written to update the EIS. 
 
4.3.10 Summary of Known Direct Non-Research Related Take of Steller Sea Lions 
 
The information below represents the best estimate of the sum of direct human related mortality factors as 
developed by the Steller Sea Lion Recovery Team (Recovery Team) up to 2004 (NMFS 2006). We have 
no evidence that indicates that typical rates of take from 2004-2008 differ substantially from those in the 
2000-2004 period except that rates of intentional illegal shooting may have declined. Incidental catch 
estimates for the trawl fisheries based on observer data, were calculated by Perez and Loughlin (1990). 
Available quantitative information bearing on harvests, shooting, and incidental catch was compiled and 
analyzed by Trites and Larkin (1992). A draft analysis by a subgroup of the Recovery Team extended and 
extrapolated the Trites and Larkin estimates for the PVA analysis in NMFS (2008; Appendix A). This 
resulted in the values below, where the cell entries are the accumulated number of deaths attributed to 
each cause over the interval. The historic non-subsistence direct harvest was confined to pups, and took 
place during a discrete subinterval, 1963-1972, of the period to which it is assigned. 
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 Time Period 

Mortality Source 1958-1977 1977-1985 1985-1989 1989-2000 2000-2004 

Non-subsistence harvest 45,178 0 0 0 0

Subsistence harvest 9,995 2,900 850 3,300 750

Shooting 12,716 8,277 1,870 2,200 1,000
Incidental catch and 
entanglement 

28,191 14,461 2,255 330 150

Total 96,080 25,638 4,975 5,830 1,900
 
4.3.11 Early Environmental Observations 
 
Although there were no scientific surveys or collections from 100 years ago that are directly comparable 
with those of the last 25 to 30 years, the observations and conclusions of some of the early naturalists in 
Alaska are worth reviewing (Nelson 1887, Jordon et al. 1896, 1898, Alexander 1898a, b, Jordon and 
Evermann 1902). A number of early observations of the North Pacific ecosystem have been previously 
cited in this opinion, especially those relating to Steller sea lion food habits. Other reviews provide quotes 
from various early sources as well (Causey et al. 2005, NRC 2003). In this section we provide an 
overview of some of the commonly cited observations. These observations should be read with caution as 
they represent anecdotal information (and unpublished works) and generally were not part of a rigorous 
scientific study. They do provide a sense of the variability in the ecosystem and should remind us that the 
environment is not static. 
 
Nelson (1887) reported that Steller sea lions were scarce in the Aleutian Islands in the 1880s, but were 
abundant in the Pribilof Islands (about 35,000 animals), and during the early 1800s had once numbered 
several hundred thousand animals on St. George Island alone (but were extirpated upon direction of the 
Russians). Dixon (1986) investigated middens on Kodiak Islands and found Steller sea lions to be the 
most common fauna identified. Causey et al. (2005) concluded, based on zooarchaeology of early human 
sites in the Aleutian Islands from c. 3500 yr ago, that seabirds have fluctuated with temperature and 
precipitation. Populations of marine mammals may have also fluctuated (in abundance or availability to 
Aleuts) based in part on climate and hunting by Aleuts (Dixon 1986, Maschner et al. 2010). In reports 
from expeditions to the Pribilof and Aleutian islands, researchers found Alaskan pollock in the Bering Sea 
and neighboring waters south to Sitka and the Kurils to be “excessively abundant, swimming near the 
surface and furnishing the great part of the food of the fur seal” (Jordon and Evermann 1902).  
 
Turner (1886) indicated that Pacific cod and Atka mackerel were apparently rarely encountered at Attu 
Island prior to 1873, but were abundant there in 1878–81. At Attu Island, capelin were said to be very 
abundant every third year, as may have been the case at Atka Island. At Atka Island, capelin were also 
abundant when Turner visited (1878–81), and “dead fish [capelin, post-spawning] were so thick on the 
beach that it was impossible to walk without stepping on hundreds of them” (Turner 1886, p. 102). 
 
Jordan and Evermann (1902) stated that “Alaskan pollock are found in the Bering Sea and neighboring 
waters south to Sitka and the Kurils. It is excessively abundant throughout the Bering Sea, swimming 
near the surface and furnishing the great part of the food of the fur seal. It reaches a length of 3 ft and is 
doubtless a good food-fish.” and that “Likewise, cod is very abundant in the Bering Sea”, and Atka 
mackerel is described as being abundant in the Aleutian Islands as it is today and that “arrowtooth 
flounder, Greenland turbot, and Pacific halibut were all common.” Jordan et al. (1896, 1898) in their fur 
seal accounts state that “In Bering Sea, in August and September, the Alaskan pollock seems to form by 
far the most important part of the seal’s diet” and that “the cod, halibut, and Atka-fish are very abundant.” 
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Alexander (1898a,b) stated that “Cod were abundant…. Their abundance may have been the cause of the 
seals being plentiful in this region.” and that “For several days, seals had been observed chasing some 
kind of fish….2 seals were speared. The fish proved to be Alaskan pollock. Both seals were large males.” 
Kenyon and Wilke (1952) found “Evidence from the food remains on the Pribilof rookeries is that fur 
seals depend to a large degree on the…family Gadidae during their stay in the Bering Sea.” 
While Fiscus, Baines and Wilke (1962) found “Theragra, Mallotus and squid have consistently been the 
principal food of seals in the Bering Sea” since observations began in the 19th Century (N=thousands). 
 
4.3.12 Summary of Fishery Conservation Measures for Steller Sea Lions 
 
This section describes the conservation measures that have been undertaken to reduce impacts of fisheries 
on Steller sea lions. These measures are part of the environmental baseline. It is unknown whether fishery 
conservation measures have been effective in reducing threats to Steller sea lions. Moderating declines 
and recent population increases following these measures have resulted in debates about cause and effect. 
Unlike direct impacts, indirect impacts through competitive interactions are impossible to unequivocally 
demonstrate with currently available data. The increasing Steller sea lion population trend is correlated 
with fishery conservation measures taken since the 1990s, but it is unknown whether the relationship is 
causal (Hennen 2006). 
 
Steller sea lions prey upon some fish species that are also harvested by commercial, subsistence, and 
recreational fisheries (e.g. pollock, Pacific cod, Atka mackerel, salmon, and herring). Fishery removals 
have the potential to reduce the availability of these species to Steller sea lions at a variety of spatial and 
temporal scales (NMFS 2000, 2001). Reduced prey availability can represent an acute or chronic threat to 
Steller sea lion populations (Trites and Donnelly 2003). Acute prey shortages may lead to starvation while 
chronic (or sub-lethal) prey shortages have been shown in other mammals to reduce reproductive fitness, 
increase offspring mortality, and increase the susceptibility to disease and predation. 
 
Immediately after listing in the early to mid-1990s, NMFS implemented a number of conservation 
measures intended to ensure that commercial harvests of pollock, Pacific cod, and Atka mackerel would 
not limit the recovery of Steller sea lions (Ferrero et al. 1994, Fritz et al. 1995). In addition to those direct 
actions, many other fishery management measures recommended by the NPFMC and implemented by 
NMFS may have indirectly contributed to Steller sea lion conservation efforts (see below for a detailed 
list of actions). 
 
In the late 1990s and early 2000s, NMFS reviewed federally managed groundfish fisheries in a series of 
consultations under section 7 of the ESA. Two of those consultations resulted in a determination that the 
commercial fisheries were likely to jeopardize the continued existence of the western DPS of Steller sea 
lion and adversely modify its critical habitat. Therefore, as required under the ESA, additional 
conservation measures were implemented to avoid jeopardy and adverse modification (NMFS 1998a, 
NMFS 2000). The expectation was that these measures would promote the recovery of Steller sea lions in 
areas where potential competition from commercial fisheries may have contributed to the population 
decline.  
 
The implementation of conservation measures, in both the early 1990s and the late 1990s early 2000s, is 
correlated with a reduction in the rate of decline of the western DPS of sea lions. That is, there was a 
change in trend in abundance for the western DPS from a decline on the order of 5% per year in the 1990s 
to an increase on the order of 1.5% per year from 2000 to 2009 that is statistically significant (J. VerHouf, 
pers.comm, National Marine Mammal Laboratory, AFSC). However, the information necessary to 
determine if the conservation measures actually contributed to the change in population trend is not 
currently available. 
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A suite of fishery conservation measures was implemented in 2002 after being reviewed under an ESA 
section 7 consultation (NMFS 2001). These measures are described in detail in the 2001 Biological 
Opinion (NMFS 2001) and its Supplement (NMFS 2003). The measures were intended to reduce fishing 
in near-shore critical habitat, reduce seasonal competition for prey during critical winter months, and 
disperse fisheries spatially and temporally to avoid local depletions of prey.  
 
The 2002 measures provided increased protection for near-shore critical habitat areas based on an analysis 
that closely examined satellite telemetry data and on information on foraging behavior, diet, nutritional 
stress, and population distribution. The analysis placed increased importance on near-shore critical 
habitat, specifically identifying those areas within 0-10 nm of listed haulouts and rookeries as more 
important for foraging Steller sea lions than waters from 10-20 nm offshore.  
 
NMFS (2003) re-evaluated each of the conservation measures after they had been implemented in 2002 
and concluded that, despite various levels of effectiveness in achieving specific goals, the conservation 
measures were, in aggregate, successful in avoiding jeopardy and adverse modification of critical habitat. 
A summary table of the effectiveness of each of the actions can be found in Table IV-1 of NMFS (2003). 
NMFS (2003) provides an in-depth review of each of the conservation measures, a review of the satellite 
telemetry data (available at the time), and an analysis of the important foraging areas for Steller sea lions 
based on those data. Further, a summary of the federal fishery management measures that may have 
affected Steller sea lions is provided in NPFMC (2005a, 2005b) and described in this opinion in Chapter 
2. 
 
The following is a compilation of the conservation measures implemented by NMFS since the 
development of the BSAI and GOA groundfish FMPs. Further description of conservation actions are 
provided in Section 2.5.2. Biological opinions are described in Section 1.2. 
 

1. In 1989, the Environmental Defense Fund and 17 other environmental organizations petitioned 
NMFS for an emergency rule listing all populations of Steller sea lions in Alaska as endangered 
and to initiate a rulemaking to make that emergency listing permanent.  

2. On April 5, 1990, NMFS issued an emergency interim rule (55 FR 12645) to list the Steller sea 
lion as a threatened species under the ESA and established protective regulations as emergency 
interim measures to begin the recovery process. The rule established the following: 

 Monitoring of incidental take and monthly estimates of the level of incidental kill of Steller 
sea lions in observed fisheries. 

 Aggressive enforcement of protective regulations, especially as they relate to intentional, 
lethal takes of Steller sea lions. 

 Establishment of a Recovery Team to provide recommendations on further conservation 
measures. 

 Prohibition of shooting at or within 100 yards of Steller sea lions (this did not apply to Alaska 
native subsistence hunting). 

 Establishment of 3 nm “no-approach” buffer zones around the principle Steller sea lion 
rookeries in the GOA and Aleutian Islands. 

 Reduction of incidental kill quota from 1,350 to no more than 675 Steller sea lions. 

 
3. On November 26, 1990, NMFS issued the final rule to list the Steller sea lion as threatened under 

the ESA (55 FR 49204). 
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4. On January 7, 1991, NMFS issued a final rule to implement regulations to amend the BSAI and 
GOA FMPs that limited pollock roe-stripping and seasonally allocated the pollock TAC in the 
BSAI and GOA groundfish (56 FR 492). For BSAI fisheries, the pollock TAC was divided 
between an A (roe) season and a B season (summer-fall). In the GOA fisheries, the pollock TAC 
for the Central and Western (C/W) Regulatory areas was divided into 4 equal seasons. NMFS 
noted in the proposed rule (55 FR 37907, September 14, 1990) that “shifting fishing effort to later 
in the year may reduce competition for pollock between the fishery and Steller sea lions whose 
populations have been declining in recent years.”  

5. On June 19, 1991, NMFS issued an emergency interim rule to ensure that pollock fishing did not 
jeopardize the continued existence or recovery of the threatened Steller sea lion (56 FR 28112). 
The rule contained the following measures to protect Steller sea lions:  

 
 Allocated the pollock TAC for the combined western and central Regulatory areas equally 

between two subareas located east and west of 154°W, 

 Limited the amount of unharvested pollock TAC that may be rolled over to subsequent 
quarters in a fishing year, and  

 Prohibited fishing with trawl gear in the EEZ within 10 nm of 14 Steller sea lion rookeries. 

 
6. On January 23, 1992, NMFS issued a final rule to implement amendments 20/25 to the BSAI and 

GOA groundfish FMPs (57 FR 2683). This replaced prior emergency rules, and extended some of 
the protections. The amendments contained the following protections: 

 
 Prohibited trawling year-round within 10 nm of 37 Steller sea lion rookeries in the GOA and 

BSAI, 

 Expanded the no-trawl zone to 20 nm for 5 of these rookeries from January 1 through April 
15 each year, 

 Established 3 GOA pollock management districts, and  

 Imposed a limit on the amount of an excess pollock seasonal harvest that may be taken in a 
quarter in each district. 

 
7. On January 7, 1993 NMFS released the final Steller Sea Lion Recovery Plan. Section 4(f) of the 

ESA requires that NMFS develop and implement plans for the conservation and survival of 
endangered and threatened species. NMFS appointed a Steller Sea Lion Recovery Team to draft 
the Recovery Plan in 1990. The draft Recovery Plan was released for public review and comment 
on March 15, 1991. NMFS responded to comments received and provided notice on January 7, 
1993 that the final Recovery Plan was available (58 FR 3008). 

8. On March 12, 1993, NMFS issued a final rule to implement a seasonally expanded no-trawl zone 
around the Ugamak Island Steller sea lion rookery in the eastern Aleutian Islands during the 
pollock roe fishery season in the BSAI (58 FR 13561). The expanded buffer zone around Ugamak 
Island was expected to better encompass Steller sea lion winter habitats and juvenile foraging 
areas in this portion of the southeastern Bering Sea shelf during the BSAI winter pollock fishery. 

9. On July 13, 1993, NMFS issued a final rule to implement regulations (BSAI FMP amendment 
28) that subdivided the Aleutian Islands sub-district into three subareas (Areas 541, 542, 543) (58 
FR 37660). This action was taken because of concerns that concentrated fishery removals, 
particularly Atka mackerel, in the eastern Aleutian Islands could cause localized depletions. 
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While dispersal of the Atka mackerel TAC was initiated to conserve fishery resources, it was also 
consistent with the conservation objectives for Steller sea lions. 

10. On August 27, 1993, pursuant to the ESA (§1533(a)(3)(A)), NMFS designated critical habitat for 
Steller sea lions (58 FR 45269). 

11. On November 1, 1993, NMFS initiated a status review of Steller sea lions to determine whether a 
change in classification to endangered was warranted (58 FR 58318). NMFS solicited comments 
and biological information concerning the status of Steller sea lions to be used in its review.  

12. On November 29-30, 1994, NMFS convened the Steller Sea Lion Recovery Team specifically to 
consider the appropriate ESA listing status for Steller sea lions and to evaluate the adequacy of 
ongoing research and management programs. The Recovery Team recommended that NMFS list 
the Steller sea lion as two separate population segments, split to the east and west of 144°W. The 
Recovery Team recommended that the western population segment be listed as endangered and 
the eastern population segment be listed as threatened. 

13. In October 1995, NMFS issued a proposed rule to list the western population of the Steller sea 
lion as endangered. 

14. On May 5, 1997, NMFS reclassified Steller sea lions as two distinct population segments under 
the ESA (62 FR 24345). The population segment west of 144°W (near Cape Suckling, AK) was 
reclassified as endangered, while the population east of 144°W was maintained as threatened. 

15. On March 17, 1998, NMFS issued regulations to create a separate forage fish category 
(Amendments 36/39 to the BSAI and GOA FMPs; 63 FR 13009). Directed fishing for forage fish 
was prohibited at all times in Federal waters of the BSAI and GOA. The intended effect of this 
action was to prevent the development of a commercial directed fishery for forage fish, a critical 
food source for many marine mammal, seabird, and fish species. 

16. On June 11, 1998, NMFS issued a final rule to reallocate pollock TAC in the W/C Regulatory 
areas of the GOA by moving 10% of the TAC from the 3rd fishing season, which started on 
September 1, to the 2nd fishing season, which started on June 1 (63 FR 31939). This seasonal 
TAC shift was a precautionary measure intended to reduce the potential impacts on Steller sea 
lions. 

17. On January 22, 1999, NMFS issued a final rule to spatially and temporally distribute the Atka 
mackerel TAC in the Aleutian Islands subarea. This was a precautionary approach to reduce the 
probability of localized depletions of Atka mackerel inside Steller sea lion critical habitat. The 
amendment implemented both spatial and temporal redistribution of the Atka mackerel TAC. 

18. On January 22, 1999, NMFS published an emergency interim rule (64 FR 3437) implementing 
the RPA from the December 3, 1998 Biological Opinion which concluded that the pollock 
fisheries as proposed were likely to jeopardize the continued existence of the endangered western 
population of Steller sea lions and adversely modify its critical habitat. The rule created (1) 
temporal dispersion of fishing effort, (2) spatial dispersion of fishing effort, and (3) pollock trawl 
exclusion zones around Steller sea lion rookeries and haulouts. On July 21, 1999, NMFS 
extended the emergency rule through December 31, 1999 (64 FR 39087), with revisions to 
include specifications for the B and C pollock seasons in the Bering Sea. 

19. In October 1999, NMFS conducted additional analyses of the RPAs and developed revised final 
RPAs (RFRPAs) to be incorporated into the December 3, 1998 Opinion as compelled by a court 
order. The RFRPAs provided a detailed set of alternative management measures that would avoid 
the likelihood that the pollock fisheries would jeopardize the continued existence of the western 
population of Steller sea lions or adversely modify its critical habitat. Season dates, pollock catch 
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percentages within critical habitat, and no pollock trawling areas were modified from the original 
RPAs. 

20. On January 25, 2000, NMFS published an emergency interim rule (65 FR 3892) implementing 
the RFRPAs from the December 3, 1998, Biological Opinion as modified in October 1999. On 
June 12, 2000, NMFS extended the emergency interim rule through December 31, 2000 (65 FR 
36795). 

21. On August 9, 2000, NMFS closed all Steller sea lion critical habitat to all groundfish trawling to 
comply with a U.S. District Court Order (65 FR 49766, August 15, 2000). 

22. On November 30, 2000, NMFS issued a biological opinion on the FMPs, which determined that 
the pollock, Pacific cod, and Atka mackerel fisheries were likely to jeopardize the continued 
existence of the western DPS of Steller sea lions and to adversely modify its critical habitat. It 
contained a RPA that included large fishery closure areas, harvest limits and seasonal distribution 
of harvest for the pollock, Pacific cod, and Atka mackerel fisheries. Before the RPA could be 
implemented, the President signed Public Law 106–554 on December 21, 2000, which contained 
a one year timetable to phase in the RPA. This year provided the Council with time to develop 
alternative conservation measures that would avoid jeopardy and adverse modification of critical 
habitat for Steller sea lions. 

23. On January 1, 2001, in accordance with Public Law 106–554, the 2001 BSAI and GOA 
groundfish fisheries were initially managed in accordance with the fishery management plans and 
Federal regulations in effect for such fisheries prior to July 15, 2000 (i.e., prior to the trawling 
ban in critical habitat, thus lifting the prohibition).  

24. On January 22, 2001 NMFS published an emergency interim rule (66 FR 7276) under the MSA 
which replaced the initial fishery management regime of 2001 as provided in Public Law 106–
554, section 209(c)(4), effective on January 18, 2001 (and corrected and amended March 20, 
2001 (66 FR 15656), March 29, 2001 (66 FR 17083 and 17087), July 2, 2001 (66 FR 34852), 
July 17, 2001 (66 FR 37167) August 22, 2001 (66 FR 44073), and September 20, 2001 (66 FR 
48371)). The emergency interim rules contained a suite of management measures that phased in 
certain provisions of the RPA from the 2000 Biological Opinion. The July 17, 2001 emergency 
interim rule implemented the Steller sea lion protection measures that were developed by the 
Council’s RPA Committee and forwarded to NMFS for review and implementation. 

25. In July 2001, the parties to the litigation concerning the biological opinions and the RFRPA (1998 
Biological Opinion and subsequent October 1999 revision) filed a joint status report and agreed to 
stay further litigation until completion of the 2001 Biological Opinion in October 2001. A 
subsequent joint status report dated November 1, 2001, agreed to continue the temporary stay of 
litigation until January 18, 2002, when a follow-up status report would be filed with the court. 

26. In October 2001, NMFS issued a biological opinion in (2001 Biological Opinion), which 
determined that the Steller sea lion protection measures developed by the RPA Committee and 
the Council were unlikely to jeopardize the continued existence of the western DPS of Steller sea 
lions or adversely modify its critical habitat. These measures were implemented by emergency 
interim rule (67 FR 956, January 8, 2002, amended and corrected 67 FR 21600, May 1, 2002, and 
extended 67 FR 34860, May 16, 2002 and corrected July 10, July 19, and October 18, 2002 (67 
FR 45671, 47472, and 64315, respectively). 

27. On January 2, 2003 NMFS issued a final rule (68 FR 204), which implemented the Steller sea 
lion protection measures reviewed in the 2001 Biological Opinion (and corrected May 8, 2003 
(68 FR 24615)).  
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28. To ensure consistency with State closures (Alaska State waters) for Steller sea lion protection 
measures in the Pacific cod pot fishery, NMFS removed restrictions on using pot gear for directed 
fishing for Pacific cod by vessels named on a FFP in waters within 3 nm of Cape Barnabas and 
Caton Island (May 28, 2003, 68 FR 31629). 

29. On December 20, 2004, NMFS issued a final rule (69 FR 75865) which implemented changes to 
the Steller sea lion protection measures in the GOA for the pollock and Pacific cod fisheries. The 
final rule adjusted Pacific cod and pollock fishing closure areas near four Steller sea lion haulouts 
and modified the seasonal management of pollock harvest in the GOA. The intent of the revisions 
was to maintain protection for Steller sea lions and their critical habitat while easing the 
economic burden on GOA fishing communities. 

30. March 2008, NMFS finalized the revised Recovery Plan for the eastern and western DPS of 
Steller Sea Lion. The 2008 Recovery Plan identified the reduction of threats to Steller sea lion 
habitat as a recovery priority and recommended actions for protecting and improving aquatic 
habitat such that the prey base is adequate to support recovered populations of Steller sea lions.  

 
4.4 Summary of Direct Effects of Commercial Fisheries on Steller Sea Lions  
 
Commercial fisheries can directly affect Steller sea lions in the BSAI, and GOA by capturing, injuring, or 
killing them in fishing gear or in collisions with fishing vessels, and if fishermen kill them intentionally. 
These impacts were described in detail above in Sections 4.3.3 (incidental take in commercial fisheries), 
4.3.4 (intentional and illegal killing), and in 4.3.7 (disturbance). In general, the current level of direct 
impact to Steller sea lions is relatively small (summary in Section 4.3.10). However, it is likely that 
historical direct impacts influenced the rapid decline rate observed in the 1980s, but by the mid-1990s 
were no longer an important factor in the decline and lack of recovery. Vital rate analyses confirm the 
reduction in direct mortality (Holmes and York 2003, Holmes et al. 2007, Atkinson et al. 2008). 
 
4.5 Indirect Effects of Commercial Fisheries on Steller Sea Lions: Habitat Based 
 
The BS, AI, and GOA contain some of the most productive waters on earth. The continental shelf in the 
eastern Bering Sea is broad and supports large, standing stocks of groundfish. The GOA has a much 
narrower shelf and supports a smaller standing stock than the BS. The Aleutian Islands has a very narrow 
shelf with deep drop offs within 5-20 nm from shore and has recently been highlighted as a unique and 
potentially fragile ecosystem (Ladd et al. 2005, Hunt and Stabeno 2005, Stabeno et al. 2005). Since the 
1950s, a complex international fishery has harvested numerous species; most of the fish harvested in this 
region are groundfish. The Bering Sea supports about 300 species of fish, most of which live on or near 
the bottom. About 24 of these species support commercial fisheries in the BSAI and GOA. 
 
Commercial fisheries in the action area have gone through many cycles of development and collapse 
since they began in the 1800s and the focus of the fisheries has shifted many times since its beginning. A 
complete historical review of commercial fisheries is provided in NMFS (2000) and incorporated here by 
reference. Three time periods were outlined:  
 

1. Early commercial fisheries from the 1800s to the 1950s, 
2. Large scale growth of fisheries from the 1950s to the 1970s, and 

 3. Commercial fisheries in the action area from the 1970s to 2000.  
 
The federal action under consideration in this BiOp, continued authorization of the groundfish fisheries in 
the BSAI and GOA, is an ongoing action. Effects of these fisheries on the environment in the BSAI and 
GOA were described in previous biological opinions (NMFS 2000, 2001, 2003). Environmental effects 
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described in past biological opinions and here in the baseline are expected to be ongoing. In examining 
whether a federal action is likely to jeopardize the continued existence of a listed species or adversely 
modify their designated critical habitat, NMFS must demonstrate that the listed species or their designated 
critical habitat are exposed to the effects of an action. To establish exposure we determine the spatial and 
temporal overlap between listed resources and the direct or indirect physical, chemical, and biotic 
stressors of an action. The overlap between groundfish fisheries and Steller sea lions and their designated 
critical habitat is well established through the extensive formal consultation history on these fisheries. 
Figure 4.24 summarizes the pathways for Steller sea lions to be exposed to the effects of the federal 
action and Figure 4.25 summarizes the potential responses of Steller sea lions and designated critical 
habitat exposed to the effects of the federal action. The complete analysis of the effects is contained in 
Chapter 5. Effects of the federal action are considered in light of the environmental baseline which 
includes the past and present impacts of fisheries in the action area. 
  
Management measures to address potential fishery effects on Steller sea lions between 1991 and 2002 
included: spatial and temporal allocations of harvest quotas to reduce the likelihood of localized 
depletions of groundfish prey, fishery exclusion zones to limit spatial overlap between fisheries and 
Steller sea lions within critical habitat, and modified harvest control rules to reduce the likelihood of 
overall prey abundance being reduced to less than 20% of theoretical unfished levels. NMFS concluded 
that the suite of management measures implemented in 2003 (NMFS 2003) avoided jeopardy and adverse 
modification of critical habitat. However, since 2003, a substantial quantity of scientific literature on 
Steller sea lion biology, habitat, and fisheries effects has become available (for example, see summary by 
Loughlin and Tagart 2006) which must be considered in an evaluation of the extent to which the 
implemented conservation measures remain effective in avoiding jeopardy and adverse modification. 
 
Fishing can affect the availability of prey on localized and ecosystem-wide scales (Trites et al. 2006e), 
which is of concern because of potential adverse impacts on the recovery of the western population of 
Steller sea lion (Lowry et al. 1982). Fisheries in Alaska are some of the largest in the world. In 2005, over 
2 million metric tons of groundfish were caught in the BS, AI and GOA, which is equivalent to an overall 
annual harvest rate of approximately 10% of the specific species targeted in these fisheries (Table 2.7 and 
Figure 4.23). Fishing has the potential to affect Steller sea lion recovery in several ways, including overall 
ecosystem-wide reductions in prey biomass, local and temporal depletions of prey, and reduced quality 
(size, age and caloric value) of individual prey by selective removal of larger, older individuals 
(Goodman et al. 2002, Trites et al. 2006e).  
 
The most notable indirect effect of commercial fisheries on Steller sea lions is the removal of prey species 
which could alter the animal’s natural foraging patterns and their foraging success rate; both of these 
effects could have further downstream results such as increased predation risk due to longer or different 
foraging patterns. Fisheries can also have indirect biological effects that occur when fisheries remove 
large numbers of target species and non-target species (incidental catch or bycatch) from a marine 
ecosystem. These removals can change the composition of the fish community with associated effects on 
the distribution and abundance of prey organisms. Fishery removals compete with other consumers that 
depend on target organisms for food. These biological interactions are generally termed cascade effects 
and competition. The ultimate impact to Steller sea lions from these types of modification to their prey 
resources could potentially include either acute or chronic nutritional stress (Trites and Donnelly 2003; 
see Section 3.1.14). 
 
The survival of large predatory mammals such as Steller sea lions is dependent on the availability of 
abundant, high quality prey (Stephens and Krebs 1986, Williams 2005a,b; see Section 4.6 below). Due to 
the high energetic demands of Steller sea lions relative to terrestrial mammals and the large number of 
Steller sea lions seasonally concentrated on rookeries, this species may be vulnerable to reduced prey 
biomass and quality (Winship and Trites 2003, Williams 2005a). As a result, natural and anthropogenic 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

4 Environmental Baseline Page 193 

factors that substantially influence prey availability, particularly during critical life history stages (e.g., 
pregnant females with a nursing pup, or recently weaned juveniles), have the potential to affect Steller sea 
lion vital rates and impede their survival and recovery. 
 
A reduction in prey resources may result in a reduction in population growth rate. Specifically, reduced 
prey availability can lead to physiological responses by Steller sea lions that directly (e.g., reduced 
natality) or indirectly (e.g., increased mortality from predators due to increased foraging) reduces their 
population growth. A sustained reduction of prey resources across a broad geographic region (i.e., 
ecosystem) would thus reduce the carrying capacity of Steller sea lions. These potential impacts have 
generally been referred to as nutritional stress (see Section 3.1.14). 
 
4.5.1 Important Steller Sea Lion Prey Species and Fisheries Which Potentially Affect Prey 
 
Our knowledge of Steller sea lion prey use is largely through the collection and analysis of scat samples 
and historically through stomach contents (Sinclair and Zeppelin 2002; Tollit et al. 2009; Table 3.15). In 
NMFS (2000, 2003), 14 species (or species groups) were important prey in the BSAI and 15 species in 
the GOA (see Table III-1 in NMFS 2003) that could be affected by the federal groundfish fisheries. 
Sinclair and Zeppelin (2002) assess the importance of various species by area and season. Steller sea lions 
rely on a variety of prey resources with pollock, salmon, Atka mackerel, Pacific cod, cephalopods, 
sculpins, herring, sand lance, and arrowtooth flounder representing the more common species. Using prey 
DNA techniques, Tollit et al. (2009) noted that salmon, cod, herring, and sole/flounder were most 
predominant in samples from British Columbia and Atka mackerel, sole/flounder, salmon, and pollock in 
the Aleutian Islands. Using hard parts of prey items, Tollit et al. (2009) found that herring, salmon, 
elasmobranchs, hake, pollock, and cod were predominant in the British Columbia samples, while in the 
AI region using this technique it was sole/flounder, pollock, sand lance, Atka mackerel, sculpins, and 
salmon. Steller sea lions are opportunistic predators which rely on seasonal aggregations of prey 
resources in predictable locations and quantities (Womble and Sigler 2006, Gende and Sigler 2006, Sigler 
et al. 2009).  
 
Steller sea lions eat a wide variety of marine fish and cephalopods, some of which are densely schooled in 
spawning, migratory, or feeding aggregations (Sinclair and Zeppelin 2002; Table 3.21). The abundances 
of many of the primary prey species of Steller sea lions have undergone changes during the past 30 years 
(NRC 1996, 2003, NPFMC 2005a, b). Thus, during the period of decline of Steller sea lion populations in 
the western DPS, many primary prey species increased in abundance, while others decreased or remained 
relatively stable (e.g., arrowtooth flounder increased while GOA pollock decreased). Several factors have 
been implicated in these changes in prey biomass for Steller sea lions: 1) natural or environmental 
variability, 2) anthropogenic (fisheries) effects, and 3) ecosystem disruption resulting in inter-specific 
competition (Anderson and Piatt 1999, Trites et al. 1999, Benson and Trites 2002). These factors may act 
individually or collectively to affect the availability of prey for Steller sea lions.  
 
Steller sea lion diet likely reflects the availability of prey and their ability to take advantage of it (Pitcher 
1981, Calkins and Goodwin 1988, NMFS 2000, Sinclair and Zeppelin 2002, Trites 2003, Womble and Sigler 
2006, Gende and Sigler 2006, Waite and Burkanov 2006, Trites et al. 2007, Trites and Calkins 2008, Sigler et 
al. 2009). Although we are limited in the locations and times that we have sampled Steller sea lion diets 
(stomachs or scats), diet likely reflects local availability and vice versa. The Aleutian Islands represent a 
good example of this foraging pattern. In the central and western Aleutian Islands, the average frequency 
of occurrence of pollock in winter was only 12% while Atka mackerel appears to have been the primary 
food source for Steller sea lions (found in 55% of scats in winter and 96% in summer; Table 3.16). 
Sinclair and Zeppelin (2002) point out that although some of the food items had a low frequency of 
occurrence (FO) when averaged across all samples, some had higher occurrences when looked at during 
specific seasons or at specific sites (Sinclair and Zeppelin 2002, their Appendix 1). Specifically, areas 
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within the eastern Aleutian Islands seem to be more dependent upon pollock with a FO of 53% in winter. 
In NMFS (2006c; their Table 9), the FO is provided for various haulouts near Adak in the central 
Aleutian Islands (from Sinclair and Zeppelin 2002; their Appendix 1). Pollock ranked among the top three 
prey species at both Kasatochi Island (summer) and at Ulak Island (summer), both of which are rookeries 
in the Central Aleutian Islands. Table 10 (of NMFS 2006b) describes the prey items found in scats at 
Adak, Amlia, and Kasatochi in 1999 and 2000, and Table 11 (of NMFS 2006b) describes scats at a 
variety of sites in the central Aleutian Islands since 2001. In general, Atka mackerel was the dominant 
prey item found, especially during the summer. Pollock was more important in the diet during the winter 
but was also found at some sites during the summer (NMFS 2006b; Tables 10 and 11, Figure 9). In 
samples collected during the winter of 2002, pollock was between 8% and 46% FO at Seguam and Silak 
(near Adak Island). In these samples pollock was much more important in the diet than the average values 
reported above and likely represent the local availability of prey as well as the variability in sampling 
times. Season appears to be an important consideration as pollock was most often in the diet of Steller sea 
lions during the winter.  
 
In more recent work, as noted above, Tollit et al. (2009) examined DNA in samples of prey items in SSL 
scats; they found differences in predominant dietary elements when comparing prey hard parts versus 
prey DNA. In that study, DNA tests indicated that salmon, cod, herring, and sole/flounder were most 
predominant in the British Columbia samples; in the AI region it was Atka mackerel, sole/flounder, 
salmon, and pollock. Using hard parts, herring, salmon, elasmobranchs, hake, pollock, and cod were 
predominant in the British Columbia samples, while in the AI region using this technique it was 
sole/flounder, pollock, sand lance, Atka mackerel, sculpins, and salmon (Tollit et al. 2009).  
 
NMFS (2006c) concluded: 
 

In summary, pollock is an important prey item for Steller sea lions in the Aleutian Islands, 
especially in the eastern portion of the area and in other locations where pollock may be 
available in relatively small aggregations, especially in winter. Based on the differences in the 
occurrence of pollock in scat samples, pollock may be more important to Steller sea lions using 
the Atka Island/North Cape haulout than for animals using haulouts near Kanaga Sound. The 
variability of pollock in the diet of sea lions is likely to be linked to the availability of the prey and 
is likely to reflect similar patterns as the fishery. Harvest of pollock in the Aleutian Islands has 
been patchily distributed with some locally high harvest amounts due to dense aggregations of 
pollock nearshore during spawning. Due to the remoteness of the Aleutian Islands, scat is not 
frequently collected at many sites which further confounds our ability to draw a clear picture of 
prey utilization in these areas. From the best information available, pollock is likely to be an 
important component of Steller sea lion diet in the winter but not during the summer (Tables 10 
and 11; Sinclair and Zeppelin 2002). Also from the 2001 Opinion, we know that the ratio of prey 
biomass available to the biomass consumed by sea lions is the lowest in the Aleutian Islands, and 
may be lower than what is optimal for their survival (NMFS 2003, their Table III-8). This 
indicates that sea lions in the Aleutian Islands may be more susceptible to perturbations in the 
prey field than other areas such as the eastern Bering Sea. 

 
Thus, we cannot assume that average FO over large areas is necessarily a good representation of 
important prey species at individual haulout sites, or a good representation of the accessibility of the prey 
field as experienced by Steller sea lions. This is especially true in regions where key prey species may be 
in relatively low abundance (due to their range). Therefore, although regional trends are important to 
understand the overall impact of fisheries on subpopulations, it is also important to look at prey needs at 
smaller scales where the local availability of prey, likely consumption by local Steller sea lions, and the 
potential for localized depletion may have specific consequences not discernible at larger scales (NRC 
2003 Ortiz and Loggerwell, 2010 - check). 
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An extensive body of analytical work has been developed on the potential competitive interactions 
between Steller sea lions and fisheries for pollock, Pacific cod, and Atka mackerel (e.g., Loughlin and 
Merrick 1989, Ferrero and Fritz 1994, Fritz et al. 1995, Fritz and Ferrero 1998, NMFS 2000, Fritz and 
Brown 2005, Wilson et al. 2003, Calkins 2006, NMFS 2006b, Matthiopolous et al. 2008, Hui et al. 2010, 
Ortiz and Loggerwell 2010, AFSC 2010a). These fisheries were the obvious starting place for analyses of 
interactions because their target species are the most prevalent items in the diet of Steller sea lions in the 
GOA and the BSAI (Sinclair and Zeppelin 2002; Table 3.21). However, there are other species targeted 
(and incidentally caught species) by the Alaska groundfish fisheries in the BSAI and GOA that are also 
consumed by Steller sea lions. The question of how much overlap actually occurs is highly relevant to 
determining the exposure of Steller sea lions to fisheries authorized by the State of Alaska and the federal 
FMPs for groundfish. 
 
For the purposes of determining which fisheries (if any) overlap substantially with important Steller sea 
lion prey species, we utilized a simplified version of the qualitative criteria developed by Lowry et al. 
(1982) and used by NMFS (2000 and 2003). To determine the likelihood and relative severity of indirect 
effects of fisheries on marine mammals, Lowry established criteria based on each marine mammal’s diet 
(with respect to species consumed, size, and composition of prey), feeding strategy, and the importance of 
the BSAI as a foraging area. This approach is diagrammed in the exposure analysis (Figure 4.24), and is a 
step-wise approach to determining how many Steller sea lions will be exposed to potentially adverse 
fishing effects. The response diagram is provided in Figure 4.25 and takes the exposed Steller sea lions in 
Figure 4.24 and tests their responses and ultimate changes in natality, growth, and survival rates. 
 
The first step in the exposure analysis is to determine the important prey species for Steller sea lions and 
the directed fisheries which target these species. Steller sea lion food habits data from 1999 to 2005 
(Table 3.21) and from Sinclair and Zeppelin (2002) were examined. Prey items which occurred in greater 
than 10% of the scats (FO) by area, season, and DPS-wide were determined to be prey species of 
importance. Atka mackerel, pollock, and Pacific cod fisheries stand out as the areas of greatest overlap in 
fisheries and important prey resources for Steller sea lions. Also, rock sole and arrowtooth flounder made 
the list but in much lower importance. Salmon was ranked fairly high, and was often higher than Pacific 
cod or pollock depending upon area and season. Therefore, based on directed fisheries (Tables 2.8 and 
2.9), the fisheries of concern include: 
 

 Pollock (trawl) 
 Atka mackerel (trawl) 
 Pacific cod (trawl, hook-&-line, pot) 
 Rock sole in the BSAI (trawl), shallow water flatfish assemblage in the GOA (trawl) 
 Salmon fisheries 
 Arrowtooth (trawl) 

 
Rock sole and arrowtooth flounder made the 10% cut for fisheries of concern; these two warrant further 
discussion. Although there is a TAC for arrowtooth, the fishery is relatively small compared with other 
BSAI trawl fisheries; however, given the importance of ATF in SSL diets, this analysis includes this 
fishery as a potential competitor, particularly in the central GOA (McKenzie and Wynne 2008).. Because 
this species has not been as intensively fished as other target species while other competitors in the 
ecosystem have been, there is the possibility that the fishery has resulted in indirect effects on the 
ecosystem that have allowed various competitors of pollock, such as arrowtooth, to increase in 
abundance. That is, because of lack of fishing pressure, the arrowtooth flounder population may have 
grown in size to the competitive detriment of SSLs. This indirect pathway will be discussed further below 
in the food web dynamics section. Rock sole also is generally underutilized (based on ABC, TAC, and 
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actual catch amounts relative to the ABC; see Tables 2.5 and 2.6), and therefore may influence the prey 
field of Steller sea lions through some form of competitive release. 
 
In summary, based on best available scientific and commercial data, the fisheries as authorized under the 
FMPs potentially compete with Steller sea lions for common resources. Fisheries and Steller sea lions 
both consume pollock, Atka mackerel, Pacific cod, salmon, arrowtooth flounder, and rock sole. The high 
degree of overlap between pollock, Atka mackerel, and Pacific cod fisheries, and to perhaps a lesser 
degree with the other fisheries listed above, and the foraging needs of Steller sea lions supports the 
hypothesis that competitive interactions may be occurring in the range of the western SSL DPS on a 
number of spatial and temporal scales.  
 
Therefore, a working model of factors that may be contributing to the lack of a robust recovery of the 
western DPS of Steller sea lions, as well as the significant declines in abundance in the western, and in 
the western portion of the central, Aleutian Island sub-areas, is as follows:  
 
1) no one factor can explain the overall and local patterns in trends in abundance (Loughlin and York 
2000, NRC 2003, NMFS 2008, Atkinson et al. 2008).  

2) while a preponderance of scientific evidence does not support nutritional stress as one of the primary 
factors adversely impacting the recovery of this DPS, information on the pattern of decline in the 
reproductive rate and size at age of this population relative to the eastern DPS since the mid-1970s is 
consistent with the nutritional stress hypothesis. Therefore, nutritional stress cannot be dismissed as an 
important factor in understanding the dynamics of this population. Further, the estimated decline in the 
reproductive rate is not consistent across the range of the DPS. 

i) acute nutritional stress does not appear to be an important mechanism in understanding the 
dynamics of this population (Trites and Donnelly 2003, Trites et al. 2006a, NMFS 2008, 
Atkinson et al. 2008). 

ii) chronic nutritional stress, if it is occurring, is the most likely mechanism related to the lack of a 
robust recovery in this DPS. Chronic nutritional stress could very likely be responsible for the 
decline in reproduction reported by Holmes et al. (2007)(Rosen 2009); however, see paper by 
Trites et al. (2008).  

iii) environmental forcing undoubtedly changes the prey field for SSL over time. In some cases, 
these changes could be beneficial (i.e., increase the carrying capacity) and in other cases, these 
changes could decrease the carrying capacity. Carrying capacity may differ markedly from one 
subarea to another; new studies suggest oceanographic conditions in some subareas may differ 
sufficiently to provide less favorable habitat for producing SSL prey (Lander et al. 2010). The 
information needed to ascertain which environmental conditions improve the prey field and 
which environmental conditions degrade the prey field is not available.  

iv) it is possible that commercial fisheries have adversely impacted, and in the future could 
continue to adversely impact, the prey field of Steller sea lions, which could contribute to the 
conditions that support a poor prey field (i.e., chronic nutritional stress). Recent studies, however, 
show very inconclusive relationships between fishery removals of prey and SSL sub-population 
growth (AFSC 2010). Thus, it is likely that these conditions vary geographically within the range 
of the western DPS of Steller sea lion (NMFS 2001, NMFS 2003).  

3) the information necessary to completely dismiss the hypothesis that contamination or disease are 
important factors in understanding the dynamics of this population is not available (NRC 2003, NMFS 
2008, Atkinson et al. 2008).  According to NMFS (2008) disease is less likely to be a significant factor 
than are contaminants.  
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4) while the information necessary to confirm the hypothesis that human caused-mortality was one of the 
primary drivers of the steep decline in abundance in the 1980s does not exist, there is a general consensus 
among experts that this is or could be the case (NRC 2003, Hennen 2006, NMFS 2008, Atkinson et al. 
2008, Kruse and Huntington 2009).  

5) predation by killer whales is likely to be an important factor in understanding the dynamics of Steller 
sea lions in some of the sub-areas (Horning and Mellish 2009, 2010a, 2010b), and in particular those sub-
areas that have relatively small numbers of SSL (NRC 2003, Guinette et al. 2010, Durban et al. 2010). 
Nonetheless, there is compelling evidence to seriously question the hypothesis that killer whale predation 
was the primary factor driving the overall decline of this DPS in the 1980s and 1990s (see Springer et al., 
2003, Trites et al. 2006, Springer et al. 2008, Wade et al. 2008). 

6) fishing has occurred in the action area for decades, starting in the 1960s with very large catches in 
thriving foreign groundfish fisheries throughout the BSAI and GOA (Ketchen, 1968, Buck 1973), on the 
order of catch levels in recent decades. The action area thus has been a fished ecosystem before, during, 
and after the SSL decline, and continues in this state today while the overall western DPS begins an 
apparent rebound. Uncoupling commercial fisheries in the action area from the multi-faceted stressors 
likely acting on the western DPS is not possible to attain with much clarity. However, it is possible that 
fishing patterns can be examined in light of SSL subpopulation growth patterns and other vital rates 
trends as described in the following sections.   

 
4.5.2 Description of Fishing Patterns and Catch: Inside and Outside Critical Habitat  
 
Determining the nature and extent of commercial fisheries catch removed from the action area is an 
essential descriptive element of the baseline. This description of catch represents the ongoing 
presence of the fisheries that are the subject of this opinion, and describes the potential for overlap 
(short-term) between fishery actions and Steller sea lions and their habitat. This analysis looks at 
fishery catch at a number of different levels relating to Steller sea lion foraging habitat and 
distribution as well as to fishery management areas. The traditional approach has been to assess the 
impacts of fishery catch within the larger BSAI and GOA fishery management areas. This opinion 
also includes new analyses, which assess catch within Rookery Cluster Areas, termed RCAs, which 
are described in Chapter 3. The development of these analyses and the data that support them are 
described below. 
 
Previous biological opinions on Alaska groundfish fisheries and Steller sea lions (e.g. NMFS 2000, 
2001, 2003) grouped catch data and provided a description of fishing patterns from 1991 through 
2001 in two subset regions, the BSAI and the Gulf of Alaska. For those regions, the amount of 
catch for key Steller sea lion prey species had been delineated into various zones around sites 
recurrently used by SSLs – rookeries principally – based on perceived intensity of use by foraging 
animals while away from these sites (i.e., 0-3 nm, 3-10 mi, 10-20 nm, and several specific offshore 
foraging areas) that comprise designated critical habitat. Species of prey of primary interest 
previously were pollock, Pacific cod, and Atka mackerel. This analysis follows a similar approach 
but further delineates the BSAI into 2 regions: the Bering Sea and Aleutian Islands. This 
geographic separation into three regions (GOA, BS, and AI) provides a somewhat finer scale 
examination of catch in the action area relevant to Steller sea lion population trends and foraging 
activities within critical habitat (Figure 4.26). A fourth species of concern, arrowtooth flounder, has 
also been added to those considered previously because recent food habits studies have shown this 
species contributes 10% or more (frequency of occurrence basis) to the diet of Steller sea lions in 
some regions of the action area (McKenzie and Wynne, 2008). While we have updated and 
corrected the catch data presented in previous biological opinions for 1991-2002, and have added 
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new data up to and including 2008, our analysis and review focuses on the 1999-2008 period, as 
addressed by this biological opinion.  
 
To further examine potential relationships between catch and Steller sea lion population trends, we 
devised a new more geographically detailed catch analysis by creating 11 areas in the BS, AI, and GOA 
regions; 10 within the action area and one encompassing Southeast Alaska for purposes of discussion 
(Figure 4.27). The bounds of the ten areas used in this analysis were chosen primarily on grouped 
similarities in trends of Steller sea lion population parameters, knowledge of movement patterns of Steller 
sea lions on rookery sites within each region, and on availability of suitable biomass estimates for the key 
prey species (AFSC 2010); these groupings are referred to as RCAs. Using GIS, estimated catch data 
were spatially associated with either the large-scale region (e.g. BS, AI, or GOA) or each RCA. 
Additionally, each catch data point was assigned to the appropriate critical habitat zone. Information on 
catch was parsed into tables and figures for each region.  
 
In prior biological opinions, NMFS has described commercial fisheries removals in the action area based 
on catch estimates derived from an extensive array of data collected by the Groundfish Observer Program 
(NOAA, Fisheries Monitoring and Analysis Division) operating in the BS, AI, and GOA. Data collected 
include the type and amount of fish caught, position of gear deployment and retrieval, date, processor 
type, gear type, detailed catch composition, and biological samples used to describe the age structure of 
the catch for many species. These data are a sample of the Federal Groundfish fishery with coverage rates 
established by 50 CFR 679.50. This coverage is followed by a statistically rigorous sampling procedure 
published annually and monitored by the AFSC (http://www.afsc.noaa.gov/FMA/ ).  
 
A series of expansion factors are applied to the base observer data on a species and region basis to 
account for unobserved trips or fleets. The rationale and process used to create these expansions is 
detailed elsewhere (AFSC 2010). This permits estimates of the total catch to be made from the 
distribution of observed catch (AFSC 2010). The resulting Expanded Observer Dataset (EOD) is then 
queried and summarized to provide a detailed estimate of catch within specific geographic areas, RCAs 
and critical habitat zones.  
 
Observer coverage rates for vessels vary by fishery and are dependent on vessel size or management 
program. For example, no vessels smaller than 60 ft LOA are required to carry an observer, and vessels 
between 60 and 125 LOA must only carry an observer on 30% of their trips unless they are part of certain 
management programs (e.g., Amendment 80). Many small vessels that are either not required to have 
observer coverage or have 30 percent coverage requirements operate in near-shore areas (e.g., 0-3 nm). 
As a consequence, the use of observer data to estimate total catch in near-shore areas may under-represent 
the catch of smaller vessels and may slightly overestimate catch from larger vessels. This would affect the 
estimated spatial distribution of catch for species that are fished using small vessels with little or no 
observer coverage (e.g., Pacific cod catch in the GOA by the trawl, longline, pot, or jig fleet). Conversely, 
estimates of catch using observer data are more robust for species that have a broad geographic 
distribution and are primarily fished offshore by vessels with observers onboard (e.g., pollock catches in 
the EBS by the trawl fleet and Pacific cod in the Amendment 80 trawl fleet).  
 
In 2002-2003, NOAA Fisheries implemented a satellite linked VMS requirement for some fisheries to 
better assess the nature and extent of fishing activities in the action area, and, in part, to provide the means 
to overcome some of the bias associated with the issues noted above. In 2007, NMFS began developing a 
fisheries harvest database that would integrate spatial data acquired from both onboard observers and data 
on vessel movements acquired by the VMS. This VMS-Observer Enabled Catch-In-Areas (VOE-CIA) 
database uses a spatial approach to incorporate both vessel location and observer data into catch estimates 
for the action area (Lewis 2010, Appendix II). Lewis (2010) compared catch estimates based on the 
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Expanded Observer Data and the VOE-CIA for the period 2003-2008 by RCA and critical habitat zone16. 
He confirmed that while the EOD underestimates catch in some nearshore areas, these two approaches to 
estimate catch produce values that are generally in agreement, especially when viewed on a regional 
geographic scale. We have continued to rely primarily on the use of the EOD as the best available 
scientific information for our analysis in this biological opinion because the EOD contains detailed 
information on catch location and composition that are unavailable in any other catch data set for the time 
period of interest (1991 through 2008; AFSC 2010) and therefore provides the means to evaluate 
exposure of Steller sea lions to fishery effects. It is likely that the VOE-CIA approach will play an 
increasing role in future biological opinions and in assessing fine-scale fisheries management measures.  
 
Using a GIS, the estimated catch was assigned to one of the BS, AI, or GOA regions for the large-scale 
analysis and to the RCA regions for a finer scale analysis. The resulting Expanded Observer Data (EOD) 
for 1991-2008 was used to generate summary tables and figures for the following section describing the 
fisheries catch on a large regional scale (BS, AI, and GOA regions). Because there are a large number of 
figures and tables, we have placed them into Appendix III for ease of reference. Similarly, we have placed 
the figures and tables associated with the finer-scale or RCA analysis (see 4.5.2.5, below) into Appendix 
IV.  
 
4.5.2.1 Spatial Implementation of the Fisheries in the BS, AI, and GOA 
 
A summary of fisheries catch data for the BS, AI, and GOA (Figure III-1) is provided in Tables III-1 to 
III-3 (see Appendix III for all similarly named tables and figures). Total catch (State parallel, State 
guideline harvest level, and federally-managed catch) per year and the amount of catch inside Steller sea 
lion critical habitat of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder are shown in Figures 
III-2 through III-5, while Figures III-6 through III-17 show spatial and temporal details of catch of the 
four species. Figure III-18 shows trends in biomass, total catch, and catch within critical habitat for 
pollock in the EBS and GOA from 1977 through 2008.  
 
In the BS, the removals of pollock from critical habitat ranged between 600,000-800,000 mt from 1991 to 
1998 and then declined in 1999-2000 as a result of management measures and critical habitat closures 
imposed in those years (Table III-1). Following implementation of new management measures in 2001-
2002 and increases in the pollock TAC, pollock catches in critical habitat returned to 1991-1998 levels 
(Figure III-2; top panel); while the proportion of pollock caught in critical habitat declined, the amount 
caught in critical habitat in 2002-2007 exceeded that caught in 1999 and 2000. From 2001-2006 the total 
catch in the BS remained steady at or near historic highs (near the 1,500,000 mt cap), while biomass 
estimates for the region declined steadily – markedly so beginning in 2007 (Figure III-18). During this 
period TAC was set well below the maximum permissible ABC in each of these years. In contrast to the 
entire BS, the catch of pollock in BS critical habitat has declined, which may be as much related to a 
redistribution of fish and fishing effort to the north (Figures 1.2 and Figure 1.3 in Ianelli et. al. 2009) as 
well as it is to any management measures implemented in recent years (see below). The 2008 decrease in 
catch of BS pollock was, in part, a response to a lower ABC (reflecting a decline in pollock biomass 
which began in 2003). The fact that the actual catch was below the TAC (by about 10,000 mt) was partly 
due to poorer fishing conditions (low pollock abundance) in the southeast BS (much of which is critical 
habitat). Subsequently, biomass estimate have dropped below BMSY which by FMP amendment 56, 
reduced the harvest rate (to promote rebuilding). The 2009 and 2010 ABC reflects these downward 
adjustments and the total catch levels have been set to just over 800,000 mt (Ianelli et al. 2009).  
 

                                                      
16 The dates when the observer data were retrieved from the catch accounting system for building these tables varies by area and 
year, and may result in some modest differences between what is reported in the tables and information that is currently available 
in the catch accounting system.  
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Total catch in the BS Pacific cod fishery increased slightly between 1998 and 2002, largely leveling off 
through 2005, then declining in the subsequent 2 years. The proportion caught in critical habitat by the 
Pacific cod trawl fishery increased slightly through 2005. However, catch by the Pacific cod pot and 
longline fisheries in critical habitat has generally declined since 2006 (Figure III-2, middle panel and III-6 
top). A reduction in the longline Pacific cod catch in critical habitat may be due to a shift in the 
distribution of Pacific cod to the north (NMFS 2006).  
 
The BS Atka mackerel fishery resulted in a steep decrease in catch in critical habitat in 1999 and 
maintained that low catch until 2003 and 2004 when it increased sharply (6,500 mt in 2004). Overall 
catch declined between 2005 and 2007, and dropped approximately 90% in 2008. Nearly all of the Atka 
mackerel catch in the BS has been taken from within critical habitat, primarily as bycatch in other 
directed fisheries. Higher catch rates in 2003 and 2004 and/or increased retention of Atka mackerel in the 
flatfish fishery likely corresponded with an increase in Atka mackerel biomass and a shift in this species 
distribution in 2003-2007 (NMFS, Sustainable Fisheries, pers. com.) (Figure III-2; bottom panel). 
 
In the GOA, annual pollock catches have ranged between approximately 50,000 mt and 125,000 mt 
between 1991 and 2008 (Figure III-3; top panel), with an average of 72% taken in critical habitat (Table 
III-2). Since the regulatory changes implemented in 1999, the proportion taken within the 0-3 nm zone 
and in foraging areas remains low, while it has held to about 14% for 3-10 nm and 51% for the 10-20 nm 
zones.  
 
The proportion of Pacific cod taken in GOA critical habitat dropped from 68% before 1999 to about 53% 
since 1999 (although this proportion trended up in 2007-2008). The overall catch amount initially 
declined more than 40% but has shown an increase since 2005 (Figure III-3 middle; Table III-3, bottom).  
 
Directed fishing for Atka mackerel has been prohibited in the GOA since 1997. Most GOA Atka 
mackerel catch is taken in bycatch fisheries mainly in the rockfish fishery; a recently increasing catch 
may reflect increased abundance levels of mackerel. The 2006-2008 TACs for GOA Atka mackerel were 
1,500 mt, and the 2009 TAC was set at 2,000 mt. It should be noted that the 2008 and 2009 catches 
exceeded (by 609 mt in 2008 and 222 mt in 2009) the TAC but were well below the ABC in those years 
(Lowe et. al. 2009, and 73 FR 10566, February 27, 2008); about one-third of the catch occurred in critical 
habitat (Table III-3) and was highly aggregated in the third quarter (Figure III-14).  
 
In the AI, catch limits were placed on the pollock trawl fishery and regulations were promulgated that 
eliminated the directed fishery for pollock in critical habitat of the region after 1998. As a direct result, 
catch declined steeply and has remained at low levels between 600-2,523 mt since 2000 (Table III-3 and 
Figure III-4, top panel). In the AI, catch incidental to the non-pelagic Pacific cod trawl fishery continues 
and has perhaps increased slightly. Since 2002, about 60% of pollock catch in the Aleutian Islands 
occurred within critical habitat, largely within the 3-10 and 10-20 nm zones, with about twice as much 
taken in the outer zone (Table III-3). Under Amendment 82, commencing in 2006 the AI pollock TAC is 
allocated to the Aleut Corporation; the TAC level for 2010 is 19,000 mt (of which 1900 is allocated to 
CDQ groups). In past years under the Aleut Corp. fishery, very small amounts of pollock have been 
harvested (see EFP fishery data in the following). In 2006 and 2007 a portion of the annual TAC for 
pollock was taken in critical habitat under an EFP, and in 2008 under a Scientific Research Permit, to 
support a pollock abundance study (NMFS 2006b, Logerwell et. al. 2009) related to a potential fishery 
associated with a processing plant on Adak Island. In 2006, 932 mt of pollock was harvested of the 1,000 
mt of pollock allocated for the EFP; in 2007, 1,122 mt was harvested out of 3,000 mt allocated, and in 
2008, 8 mt were harvested (Barbeaux, pers. comm.). During the EFP, no pollock harvest occurred within 
3 nm of rookeries and harvests within 3 nm of haulouts were limited to the amount necessary to verify the 
acoustic survey (approximately 10 mt). At this point, due to poor sample returns and unresolved issues 
with processing plant capabilities, it appears unlikely that a pollock fishery might develop in the AI. A 
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biological opinion for the EFP determined that the activities under the EFP were not likely to jeopardize 
the continued existence of the western DPS of Steller sea lions or adversely modify its critical habitat 
(NMFS 2006b). NMFS would address any need for re-consultation should the topic of such a fishery be 
resurrected again in the future, especially in view of recent information documenting a continued 
population decline for the western DPS of Steller sea lions in the westernmost portions of the range.  
 
Catch of Pacific cod in the Aleutian Islands declined from 2002 until 2005, then increased above 30,000 
mt in 2007 and 2008. Of the BSAI cod TAC annually, since 2007 3 % is allocated to the State of Alaska 
in the AI region for a State GHL fishery (which generally follows Fdereal SSL protection closures in the 
AI). Since 1991, the proportion caught in critical habitat has averaged a nearly steady 80% with 
essentially no difference in catch proportion from critical habitat between the 1991-1998 and the 1999-
2008 periods (Figure III-4; middle panel; Table III-3). Note that the regulatory closures of SSL critical 
habitat in the AI region for cod fisheries are less stringent than for pollock fisheries. 
 
The total catch in the AI Atka mackerel fishery peaked in 1996, and has since fluctuated between 
approximately 44,000-65,000 mt (Figure III-4 bottom panel). The average catch since 1999 has been a 
fairly steady 54,000 mt. The proportion caught in critical habitat dropped from an average of about 67% 
in 1991-1998 to about 38% in 1999-2008 due to a series of management measures designed to spatially 
and temporally disperse the fishery and reduce catches within critical habitat (Table III-3, bottom). 
 
The estimated catch of arrowtooth flounder in the BS, AI, and GOA is given in Tables III-1-III-.3. Trends 
in the catch of arrowtooth flounder are shown in Figure III-5. Most of the catch of this species occurred in 
the GOA closely followed by the BS. In general, arrowtooth catches in the GOA have increased steadily 
since 1999, with an average of about 45% of the catch taken in critical habitat (range 22-73%). 
Arrowtooth flounder biomass levels have been increasing in both the GOA and BSAI, and are at very 
high levels compared with historic levels; relative to available biomass, fishery quotas have been a very 
low proportion. Catch in the BSAI in 2009 was below 30,000 mt of an ABC of 156,000 mt. In the GOA, 
catch in 2009 was around 22,000 mt of an ABC of 228,405 mt. Prior to Amendment 80, most of the 
arrowtooth flounder harvest in the BSAI and GOA was bycatch in other fisheries, and thus most was 
discarded. The proportions of arrowtooth flounder catch within various zones of critical habitat by fishery 
are shown in Figure III-8.  
 
4.5.2.2 Temporal Implementation of the Fisheries in the BS, AI, and GOA 
 
One of the important issues that NMFS considered when implementing the Steller sea lion conservation 
measures was the need to temporally distribute fisheries to avoid locally concentrated catches that could 
result in localized depletions of Steller sea lion prey. New regulations, the Steller sea lion protection 
measures, affecting management of the Atka mackerel, pollock, and Pacific cod fisheries, went into effect 
in 2002. A component of these measures was the implementation of seasonal apportionments for pollock, 
Pacific cod, and Atka mackerel, and the use of fishery groups (or “platoons”) for the Atka mackerel 
fishery in statistical areas 542 and 543 (central and western Aleutian Islands). In this section NMFS will 
explore the changes to the fishery after implementation of these conservation measures intended to 
temporally distribute the fishing effort. Figures III-10 to III-15 depict the percentage of annual catch by 
each fishery harvested by quarter of the year.  
 
Between 1999-2008, on average 56% of the annual catch in the BS Pacific cod trawl fishery has been 
taken in the first 3 months of the year (Figure III-9; top panel). Despite various changes in a complex 
management structure (see next two paragraphs), very little difference between temporal harvests before 
and after implementation of the Steller sea lion protection measures can be seen when looking at this 
fishery on a quarterly basis.  
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Prior to 2008, the first season was allocated 60% of its ITAC17 and the second and third seasons were 
each allocated 20%. The trawl catcher vessels’ allocation was further allocated as 70% in the first season, 
10% in the second season and 20% in the third season. The trawl C/P’s allocation was allocated 50% in 
the first season, 30% in the second season and 20% in the third season. 
 
Starting in 2008, trawl gear was allocated 37.8% of the BSAI Pacific cod TAC. The trawl catcher vessels’ 
allocation was further allocated as 74% in the first season, 11% in the second season and 15% in the third 
season. The trawl C/P’s allocation was allocated 75% in the first season, 25% in the second season, and 
none in the third season.  
 
The timing and amount of fishing effort in the Pacific cod pot fishery can be volatile and related to 
availability and value of crab fished in the Bering Sea, and the availability of Pacific cod. By regulation, 
the fishery occurs in two seasons: during the first season, non-trawl gear is allocated 51% of its ITAC and 
49% during the second season. No seasonal harvest constraints are imposed for the Pacific cod fishery by 
catcher vessels less than 60 ft (LOA) using hook-and-line or pot gear. As a result the fishery typically 
occurs between March and April, which is why catch has peaked in either the second quarter (1998 and 
1999) or the first quarter (2000-2008) (middle panel, Figure III-9). Between 2003 and 2008, about 69% of 
the pot fishery occurred in the first quarter. For the Pacific cod hook-and-line fishery, an average of 50% 
of the catch was taken in the first quarter of 2002-2008 compared to 56% in 1999. Pacific cod catch in the 
4th quarter increased from 17% in 1999 to 21% during 2002-2008. Very little hook-and-line fishing occurs 
from June 10 to August 15 because no halibut mortality is allocated to the fishery at that time.  
 
In the GOA (Figure III-10), the Pacific cod trawl fishery catch has been variable in the first quarter, 
fluctuating between 35% and 83% of the annual catch (average from 1999-2008: 58%). The protection 
measures limit the Pacific cod harvest in the western and central GOA to 60% in the first half of the year 
and 40% in the second half (50 CFR 679.20(a)(11)). In 2002 about 66% was taken in the first quarter and 
about 17% in the second quarter, for a total of 83% (instead of the target 60%) in the first half of the year. 
Since 2002, there has been an increasing proportion of the catch taken in the third quarter, with second 
half of the years catch proportions exceeding the 40% target in 2003, 2004, and 2008. Catch proportions 
in 2005 and 2007 were close to the 60:40 targets (60% first half of the year and 40% the second half of 
the year). The proportion of the Pacific cod hook-and-line catch taken in the first quarter has gradually 
increased since 2003 while that taken in the second and fourth quarters has increased slightly. In general 
recent proportions remain heavily weighted to the first half of the year, although there have been 
increases (18-57%) in the proportion caught in the third quarter since 2006.  
 
Nearly all of the Pacific cod caught in the Aleutian Islands is taken in the trawl fishery with the catch 
primarily occurring in the first quarter (first quarter accounts for an average of 88% the total catch 
between 2000 and 2008, Figures III-11). In the AI the fish caught during the first quarter has increasingly 
been taken from within critical habitat zones, including some limited amounts from within the 0-3 and 3-
10 nm zones, while other fisheries from 1998-2001 in the first quarter averaged 64% from critical habitat 
and in 2002-2008 averaged 70% from critical habitat.  
 
The TAC for Pacific cod is currently managed for the entire BSAI. Catches from each subarea are 
combined to determine the overall progress towards the seasonal apportionment. There has been no 
discernable trend in the small pot fishery for Pacific cod in the AI (Figure III-11 middle). With some 
exceptions, 1st quarter catch in the longline Pacific cod fishery has generally declined with slight increases 
in the proportions caught in the 3rd and 4th quarters from 2001-2008.  
 

                                                      
17 The ITAC is the annual TAC minus 15 percent allocated to the reserves. 
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In general, total catch of Pacific cod in each of the BS, AI, and GOA is highly aggregated in the first 
quarter with no change evident in the seasonal distribution of this catch from 1999-2008 (Figure III-12). 
 
Seasonal catch of pollock in the BS, AI, and GOA is displayed in Figure III-13. Catch is seasonally 
apportioned in the BSAI as 40 percent in the A season and 60 percent in the B season (50 CFR 
679.20(a)(5)(i)(B)(1). In the BS, catch in the first quarter had been slowly decreasing from 1998-2001 
(from about 48% to 38%). Except for a small increase in first quarter catch between 2001 and 2002 (just 
over 40%), the catch level has stabilized in recent years, and it is now more widely dispersed across the A 
season (see below). Most of the catch in the second half of the year occurs in the third quarter (from July - 
September) with a decreasing amount being taken in the fourth quarter.  
 
While the seasonal apportionment of pollock catch in the GOA is evenly distributed between 4 seasons in 
the Western and Central areas, pollock catch in the GOA has been more variable by season than in the 
BSAI (Figure III-13; middle panel). In 1999 the GOA catch in the first quarter of the year was about 39%, 
since then catch has peaked several years at or just below 60% of the annual catch, which reflects the high 
value of the winter roe fishery. The catch of pollock in the third and fourth quarters has fluctuated, with a 
trend toward increasingly larger catches occurring in the fourth quarter since 2000.  
 
The continuing effects of fishing under cooperatives in the Bering Sea for pollock can be seen in Figure 
III-16. It shows the daily percentage total annual catch for 1998-2008 inside and outside of critical habitat 
and illustrates how the proportion caught in the A and B seasons has become more dispersed throughout 
the designated open fishing periods (Figure III-16, bottom right). Note that in 1999 only half of the 
Bering Sea fishery was operating in a cooperative that year (C/Ps only). During the A season in the three 
years prior to the cooperatives under the AFA, average removals peaked at more than 100,000 mt per 
week, corresponding to almost 11% of the annual TAC. In 1999, these absolute removals were lower due 
to the formation of offshore cooperatives, but shoreside harvesters had not yet formed cooperatives. After 
the entire Bering Sea became managed under cooperatives and the number of vessels fishing decreased, 
the peak weekly removal rates dropped from about 100,000 mt to about 65,117 mt (2000-2001); 
subsequently these have increased to 80,870 mt (2002-2005) and since stabilized (2006-2007 (80,423 mt). 
In 2005, the peak weekly removal was 85,358 mt; the average weekly removals were 54,059 mt for the A 
season, 39,488 mt for the B season. Similarly in 2007, the peak weekly removal was 72,090 mt, the 
average weekly removals were 50,786 mt (A season) and 34,736 mt (B season). 
 
Previously, a peak week of 65,000 mt (e.g., 2000 and 2001) was, on average, between 4.6%-5.7% of the 
TAC. From 2000-2008,, EBS pollock TACs were higher than 1999, with the TAC in 2004 set to 
1,492,000 mt. Thus, in terms of what is being taken relative to TAC during the 2002-2005 period, the 
weekly maximum removals have declined to 3.6% of the TAC in the A season, 2.6% in the B season, and 
5.4% overall.  
 
Both the FMP Biological Opinion (NMFS 2000) and the 2003 Supplement examined daily catch rates in 
the A and B seasons and inside and outside of critical habitat. Figure III-17 updates and summarizes this 
information, breaking it into three categories to show how the catch goals of the 2002 management 
measures have resulted in an evening out of daily catch over time and reducing the magnitude of the daily 
catch over a specific season. Overall, progress towards reducing the magnitude of daily maximums was 
made between 1999 and 2000. The table at the bottom of this figure reflects a similar pattern of initial 
lowering of maximum daily rates followed by increases in daily rates during the 2002-2006 period. 
Reaching the goal of increasing the number of days where catch is within 50% of maximum dispersion 
has not been as successful for the A season as the B season (that is, the A season catch remains highly 
aggregated in time for both the overall catch and the catch within critical habitat). However, the daily B 
season catch rates in critical habitat peaked in 2002 and have declined steadily since, likely due to the 
general northward movement of the fishery out of areas with designated critical habitat.  
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To summarize, improvement has been made towards spatially and temporally dispersing the overall catch 
of pollock in the EBS although this may have weakened in recent years. Since the trawl gear closure 
ordered by the court in 2000, total annual harvest was maintained at nearly 1.5 million mt up until 2007. 
Pollock catch in critical habitat peaked in 2002 at over 800,000 and then steadily declined to 244,384 mt 
in 2008. The average proportion of the catch taken in critical habitat between 2002 and 2008 was 38% 
compared to 53% from 1991-2001. Within certain areas of critical habitat both the proportion (e.g., 10-20 
nm zones) and the amount (e.g., foraging zone) of pollock removed from critical habitat increased during 
2002-2005 over that harvested between 1999 and 2001 Total catch of pollock remained at near historic 
highs of >1,400,000 mt from 2002 -2006 as the estimated EBS pollock biomass declined 40% from a 
peak in 2003 (Figure III-18), which reflects a period of time between 2001 and 2006 when the TAC was 
appreciably smaller than the ABC.  
 
As part of the management measures implemented in the 2002 regulations, seasonal catch regulations for 
Atka mackerel in the Aleutian Islands allocated 50% of the TAC to each A season (20 Jay -15 Apr) and a 
B season (1 September to 1 November) (Lowe et al. 2009). Some changes in seasonal dispersion of the 
catch in the Aleutian Islands have occurred since 2002 (Figure III-14) with a decreasing proportion taken 
in the first quarter (1998-2001 average = 54%, 2002-2008 average = 34%), a stable amount taken in the 
third quarter (about 50% of the annual catch), and a slightly increasing amount taken in the fourth quarter 
(2002-2008 average = 12.7%). The 2002 regulations set the maximum seasonal catch percentage within 
critical habitat in the western and central Aleutian Islands at 60%. The average proportion taken in critical 
habitat in the AI (2002-2008) was 37.4% (Figure III-6 and Table III-3).  
 
4.5.2.3 Catch in Critical Habitat Zones 
 
In the supplement to the 2001 Biological Opinion (NMFS 2003), a comparison was made between the 
catch under the 1999 and 2002 management regimes. Because of changes to groundfish management 
implemented in 2002, the expectation was that many of the fisheries would have experienced reduced 
nearshore amounts of catch in 2002 when compared to the amounts observed in 1999 (i.e., the fishery that 
NMFS determined in the FMP Biological Opinion to cause jeopardy and adverse modification). NMFS 
found that the performance of the management measures in reducing effort nearshore and in increased 
temporal/spatial dispersion was not the same in all areas or for all fisheries. For instance, in the EBS 
pollock fishery, there was increased temporal dispersion between 1999 and 2002 (positive performance).  
 
NMFS has updated this comparison to provide perspective on how the catch has been distributed spatially 
and temporally to the 1999 situation. Figures III-6 – III-8 show the percent of the total catch by each gear 
type and zone from 1998-2008. Tables III-4, III-5, III-6 present this information as the change from 1999 
to 2005, from 1999 to 2007, and 1999 to 2008, respectively, with the rate of change by zone displayed as 
a percent. When used in companion with the 2003 supplement information, these data may be useful for 
determining if the implemented conservation measures have been effective (Chapter 5).  
 
In the BS, catch in all four target fisheries and all gear types was reduced or maintained at near zero levels 
in the 0-3 nm zone (Figures III-6 and III-8). Total catch of pollock during 2002-2006 remained at or near 
historical highs approaching 1.4 million mt, however the catch in critical habitat declined from over 
800,000 mt to 240,000 mt in 2008 (Table III-1, top). While there was an overall decline in the proportion 
of pollock caught in critical habitat from 2001-2008, there has only been a slight reduction in the 
proportion taken within the 10-20 nm zone when comparing 1991-1998 (10.1% taken in the 10-20 nm) to 
2001-2008 (9.6% from 10-20 zone) (Table III-1). Roughly a third of the pollock catch (30%) was taken 
out of the designated foraging zones from 2002 to 2008 (Table III-1 top), contrasting with 43% being 
taken from the foraging area 1991-1998. The amount of pollock taken out of the BS foraging areas ranged 
between 400,000-600,000 mt year between 2001-2005, and held near 300,000 mt year (until 2008) as 
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compared to 356,077 mt taken in 1999. Data from earlier years appear to reflect the conservation strategy 
of closing only the 0-10 nm area, thereby allowing harvest in the 10-20 nm and foraging zones for vessels 
preferring to fish closer to shore. There are, however, indications from the last 2 or 3 years that the nature 
of this fishery may be changing with an increasing focus on both biomass and effort moving to the north 
(and out of critical habitat) as the available biomass declines, particularly in the B-season (June-October) 
(see Figure 1.3 in Ianelli et al. 2006). This may reflect the estimates of population age structure, which 
comprise relatively fewer old fish (due to poor recruitment from 2001-2005). Older fish are more 
common in the southern part of the EBS with younger pollock more common in the northwest region. 
Similar shifts in fishery distribution have occurred in the past, presumably due to similar pattern of 
population age structure (Ianelli et al. 2007).  
 
Atka mackerel catches in the BS were at historic highs during the 2003-2007 seasons (Table III-1) and 
were taken almost exclusively within critical habitat (99%). Even though the total amounts removed 
remain lower (5-10%) relative to what is taken from the AI, more fish were removed from BS critical 
habitat in any of these years since 1991. When directed fishing for Atka mackerel is prohibited in the BS, 
there is currently a 20% maximum retention amount of Atka mackerel allowed in the other groundfish 
fisheries (except arrowtooth flounder which has no retention of Atka mackerel) (50 CFR part 679, Table 
11). This Atka mackerel catch appears to track changes in biomass for the BS region (Lowe et al. 2009; 
Table 15.4).  
 
There were decreases in the proportion of Pacific cod caught in recent years in the critical habitat zones in 
the Bering Sea (Tables III-4, III-5, and III-6). The proportion of Pacific cod taken from the foraging zone 
decreased from the 1991-1999 period (average 31%) to 23% over 2002-2008, while the proportion 
harvested in the 3-10 zone remained steady at about 3% (Table III-1,). In the BS, the Pacific cod longline 
harvest in critical habitat declined 53% between 1999 and 2008 as the total catch increased 7% in 2008 
from the 1999 level (Table III-6). It should be noted that since 1999, the majority of Pacific cod catch in 
the BS has been concentrated in the first quarter of the year (average 52%).  
 
Even though directed fishing for pollock in critical habitat was prohibited in the Aleutian Islands as a 
result of the 2002 Steller sea lion protection measures, some limited catch, largely within critical habitat 
(average over 2002-2008 is 60%) continues at low levels (Table III-3). This catch was a combination of 
bycatch taken in other directed fisheries for groundfish, which may occur within critical habitat, and as 
part of the EFP pollock fishery described above. Congress passed the Consolidated Appropriations Act of 
2004 that allocated all of the Aleutian Islands pollock TAC (with 10% set aside for CDQ fisheries) to the 
Aleut Corporation to support economic development of Adak, Alaska. The TAC can be no more than 
19,000 mt of pollock regardless of the ABC exceeding this amount (50 CFR 679.20(a)(5)(iii)). Between 
2005 and 2007 less than 10% of the Aleut Corporation’s pollock allocation in the Aleutian Islands was 
harvested (approximately 900 mt to 1,400 mt, NMFS in-season Management, pers. comm.). The 
proportion of pollock caught in critical habitat in the AI declined from 74% (1991-1999) to an average of 
60% between 2003 and 2008, with the largest change being a drop in catch taken in the 3-10 nm zone 
(32% to 17%) (Table III-3).  
 
Between 2003 and 2008, AI Pacific cod trawl catch was nearly 20% over that of 1999, with a large 
proportion coming out of the 10-20 nm zone and the catch from the 0-3 nm zone declining to generally 
under 100 mt (Table III-3). The catch of Pacific cod in the pot fishery has almost been eliminated in 
recent years. The Pacific cod longline catch has fluctuated in recent years but increased last year to take 
12% more in critical habitat in 2008 than 1999 (Table III-6).  
 
Total catch of AI Atka mackerel increased slightly during the 1999-2002 period, but has since stabilized 
around 55,000 mt year between 2003 and 2008, with a decline in the proportion of catch being made in 
critical habitat between 1991-1999 (average 67%) to 2000-2008 (average 36%). Between 1999 and 2008, 
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the amount of catch removed from critical habitat has been a relatively consistent 20,000 mt, most of 
which (35%) was harvested in the 10-20 nm zone (Table III-3).  
 
The proportion of pollock caught in GOA critical habitat declined slightly from an average of 75% 
(between 1991-1999) to an average of 68% between 2000-2008. There was a slight decrease in the 
proportion harvested in the 3-10 nm zone and foraging zones and an increase harvested in the 10-20 nm 
zone (about 51% on average during 2000-2008) (Table III-2). Comparing 1999 to 2005, a 15% decrease 
in the total amount of pollock caught in the GOA, coupled with a 13% decrease in the proportion of 
pollock caught within critical habitat, resulted in a 27% decrease in the amount of pollock taken from 
critical habitat in the GOA (Table III-4). Even larger decreases are noted when comparing 1999 and 2007 
(Table III-5) and 1999 and 2008 (Table III-6). Harvest of pollock by trawling was virtually eliminated 
from the 0-3 nm zone in the GOA between 2001 and 2008 (Tables III-4, III-5, and Figure III-6). The total 
pollock catch decreased from 1998 to 2002, and currently the pollock biomass in the GOA is below B40 so 
the rate of fishing has been adjusted downward as required by Amendment 56. 
 
In late 2004, revisions were made to the Steller sea lion protection measures for the GOA pollock harvest 
(http://209.112.168.2/frules/fr75865.pdf). These allowed for additional harvest beginning in the first part 
of 2005 around Puale Bay in concert with an expanded closure around Cape Douglas. The closure around 
Cape Douglas was much larger than the opening around Puale Bay and was designed to result in a net 
decrease in the area of critical habitat available for pollock fishing. Comparing the 2004 and 2005 pollock 
catch in the GOA, there was an increase in the total pollock caught in the GOA as well as in the amount 
of pollock caught within Steller sea lion critical habitat of the region (Table III-2). Subsequent to the 
management change, there was an 11% (2005 and 2007) and 17% (2008) increase over 1999 in the 
proportion caught in the 3-10 nm zone from 1999 to 2005 (Tables III-4, III-5, III-6). These recent 
increases contrast with decreases in proportion caught in these same critical habitat zones reported 
between 1999 and 2002 (see the 2003 Supplement to the 2001 Biological Opinion).  
 
In the GOA, the average proportion of Pacific cod taken in critical habitat has declined since 1999 (1991-
1999 average 68%, 2000-2008 average 53%), although the amount of both total catch and catch in critical 
habitat have increased since 2005 (Table III-2, Tables III-4, III-5, and III-6 and Figure III-3). For the 
GOA Pacific cod trawl fishery, the proportion of catch decreased within the 3-10 nm zone and generally 
increased in the 10-20 zone between 1999 and 2008. The proportion caught in the 10-20 nm zone by the 
GOA Pacific cod pot fishery in recent years is higher than in 1999 (Tables III-4 - III-6). While the 
average amount of all Pacific cod caught in critical habitat between 2002-2006 declined by more than 
30% from that of 1999, there was a noteworthy increase in that catch in 2007 and 2008 (Table III-2).  
 
The Atka mackerel catch in the GOA is low relative to other regions as there is no directed fishery, but 
incidental catch has increased steadily since 2001 (Figure III-3). The amount and the proportion of Atka 
mackerel caught in critical habitat also increased slowly during this period (Table III-2). 
 
4.5.2.4 Alaska State Managed Fisheries (0-3 nm) 
 
Detailed information on fisheries in inside waters is contained in Section 4.10 of the Groundfish SEIS, as 
well as in Kruse et al. 2000 and Woodby and Hulbert 2006. This section includes a brief review of those 
fisheries that may affect Steller sea lions, including:  
 

 A description of the fishery management strategy including any special measures pertaining 
to Steller sea lions,  

 Recent changes in the spatial and temporal distribution of the fisheries, and 
 A description of direct and in-direct Steller sea lion interactions. 
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To this date there have been few studies specifically designed to address the effects of these nearshore 
fisheries on Steller sea lions, so the information presented below is descriptive in nature. Soboleff (2005) 
analyzed State of Alaska fisheries (salmon, herring, shellfish, groundfish) fish ticket data for 1976-2002 
and SSL counts by rookery (32) groupings (7). He indicated that within 50 nm of rookeries, SSL counts 
were both negatively and positively correlated with certain State fisheries, but few were significant and 
some probably spurious. This study also found negative correlation between State salmon fisheries and 
the SSL decline across all regions or all years, which disappeared at a regional scale, and Soboleff (2005) 
felt this could be plausible as salmon fisheries occur near SSL haulouts and rookeries and salmon are 
important SSL prey. The study concluede that few data, low power, and concentration of State fisheries 
outside areas where SSL declines have been most severe all may be factors that indicate a low likelihood 
of State-managed fisheries adversely affecting SSLs.  
  
Significant changes in state waters fisheries since the 2001 Biological Opinion include an all-time high 
salmon harvest, the re-opening of several crab fisheries in the GOA, and a new Pacific cod fishery in the 
Aleutian Islands. This section describes recent changes in state waters including removal of greater 
volumes of Steller sea lion prey biomass as well as other fish and invertebrate species from nearshore 
areas. Because the nearshore areas may be more important for Steller sea lions than previously thought in 
NMFS (2000, 2001), and because some state fisheries are concentrated in time and space critical to Steller 
sea lions (Woodby and Hulbert 2006), this suggests that state waters fisheries may have greater effects on 
Steller sea lions than NMFS previously concluded (NMFS 2000, 2001). 
 
ADF&G manages fishing activity occurring inside waters from shore to three miles seaward, herein 
referred to as state waters. Additionally, ADF&G oversees BSAI crab, salmon, lingcod, and some 
rockfish fisheries in Federal waters (EEZ – outside of three miles from shore). With the exception of state 
managed fisheries that have specified guideline harvest levels (GHLs) for species such as sablefish, 
Pacific cod, and Prince William Sound pollock, ADF&G coordinates state fishery openings and in-season 
adjustments with federally managed fisheries (the “parallel” fisheries). For example, when groundfish 
fishing is open in Federal waters, state regulations allow fishing to occur in state waters in what is 
referred to as the parallel fishery. The state retains regulatory jurisdiction over all fisheries within state 
waters. 
 
State fisheries are managed by a highly localized system of regional offices throughout the state by 
species and area. Each region is responsible for issuing Guideline Harvest Limits (GHL), and providing 
in-season management of smaller-scale, localized fisheries. This is in contrast to the Federal fisheries, 
which are composed of very large management units with relatively large harvest limits. Whereas the 
Federal fisheries use summer and winter surveys combined with stock assessment models to assess 
biomass and catch limits, the state employs a variety of methods of determining catch and biomass 
including stock recruitment models, aerial surveys, escapement goals, and historical fishery harvest 
performance. Kruse et al. (2000) provide an overview of state managed fisheries that may interact with 
Steller sea lions, including historical catch, gear used, stock assessment methods, and status of the fish 
stocks. That information was summarized in the FMP Biological Opinion (NMFS 2000) and is not 
repeated here. Woodby and Hulbert (2006) expanded and updated this report to include changes between 
the 2000 report and the latest fisheries data available before the preparation of this document (2006). 
They also added information on the Pacific cod, pollock, and Atka mackerel parallel fisheries occurring 
inside state waters. Soboleff (2005) also evaluated State fisheries and potential effects on SSLs 
(summarized above).  
 
Seasonal and temporal distributions of state waters fisheries vary widely by species, area, and gear type, 
and are discussed in more detail in subsequent sections. These distributions are depicted in detail in Kruse 
et al 2000 for the year 1999, and in Woodby and Hulbert (2006) for the year 2005. Another descriptive 
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reference is Commercial Fisheries off Alaska (Woody et al. 2005). The reader should consult these three 
references for a complete description of the fisheries. Only summary information is included here. 
 
Direct interactions between state managed fisheries and Steller sea lions involve both lethal and non-
lethal impacts. Lethal impacts include Steller sea lions inadvertently killed in fishing gear such as trawls, 
seines, and gill nets. Non-lethal effects include short-term impacts such as disturbance of Steller sea lion 
haulouts, vessel noise, entanglement in nets, and preclusion from foraging areas due to disturbance from 
active fishing vessels and gear. State managed fisheries are estimated to account for the incidental take of 
about 23 Steller sea lions per year (Angliss and Outlaw 2005). Recently this number has been difficult to 
verify due to the lack of observer coverage and the expected under-reporting of takes through a voluntary 
reporting program. On one hand, it might be low due to the lack of observer coverage in these fisheries, 
yet on the other hand this estimate is potentially biased high due to the very high estimate for a Prince 
William Sound gillnet fishery (Angliss and Outlaw 2005). There are no available estimates of the 
frequency or severity of non-lethal takes. Illegal shooting of Steller sea lions by fishermen likely still 
occurs, but the number of animals affected is difficult to evaluate given the lack of observer coverage on 
these vessels. Loughlin and York (2001) estimated the mortality level from shooting at 50 Steller sea 
lions per year, or more. Kruse and Huntington (2009) summarized interviews of individuals to document 
possible levels of intentional shooting of SSLs from 1974-1990, noting that shooting was fairly common 
but varied across time, region, fishery, and other factors.   
 
Potential indirect effects of state managed fisheries include the competition for prey resources and the 
modification of Steller sea lion critical habitat. State fisheries remove important Steller sea lion prey 
species, and many fisheries are concentrated in space (usually bays or river outlets) and in time (usually 
spawning aggregations and salmon congregating near rivers for their return to spawning grounds in spring 
and summer). 
 
The geographic range of state managed fisheries in state waters coincides almost entirely with the area 
designated as Steller sea lion critical habitat. To reduce interactions between Steller sea lions and state 
managed fisheries, in 1999 ADF&G established no fishing zones for pollock around most rookeries and a 
few haulouts out to 3 nm (by Emergency Order, March 17, 1999) and has closed several haulout sites 
seasonally in Prince William Sound out to 10 nm. Four rookeries designated as critical habitat (Agattu 
Island/Gillion Point, Agattu Island/Cape Sabak, Wooded Island, and Seal Rocks (Cordova)) were not 
protected from commercial fishing out to 3 nm by the state emergency order. Four haulouts are included 
in the March 17, 1999 emergency order because the entire island where a rookery was located is protected 
by the 3nm fishing closure. These protected haulouts are Seguam Island/Finch Point, Seguam 
Island/South Side, Kiska/Sobaka and Vega, and Amchitka/Cape Ivakin. The 3 nm closures and 10 nm 
fishing restricted areas are based upon 1999 federal regulations. Since this time, additional Steller sea lion 
sites have been added to the regulations at 50 CFR part 679. In 2004, ADF&G mirrored a federal change 
to open up several Steller sea lion haulouts in the GOA.  
 
In an analysis of Steller sea lion diet, Sinclair and Zeppelin (2002) found that pollock, Atka mackerel, 
Pacific salmon, Pacific cod, and Pacific herring were consumed in relatively high frequencies by the 
western stock of Steller sea lions during certain times of the year (Table 3.21). Observations from 
biologists and fishermen indicate spatial and temporal overlap between the State managed fisheries for 
these species and foraging Steller sea lions (Kruse et al. 2000). Information on Steller sea lion foraging 
patterns suggest that Steller sea lions, and especially pups and juveniles, spend the majority of their time 
in areas within 10 nm of shore (see Section 3.1.7). Because State fisheries are concentrated in time and 
space in these near shore waters, there is potential for negative effects on Steller sea lion prey (critical 
habitat) and Steller sea lion condition. Each state waters fishery is unique in its number of participating 
vessels, gear used, seasonality, duration, and/or target fish species. The next four sections describe state 
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waters groundfish fisheries, herring fisheries, salmon fisheries, and invertebrate fisheries and their 
potential effects on Steller sea lions. 
 
State Groundfish Fisheries 
 
State managed groundfish fisheries are relatively small in tonnage compared to the federally managed 
groundfish fisheries, and are generally confined to specific management areas. The state managed pollock 
fishery is limited to Prince William Sound, while Pacific cod fisheries occur in Prince William Sound, 
Cook Inlet, Kodiak, Chignik, and South Alaska Peninsula areas, and since 2006 in the Aleutian Islands.. 
For a sense of scale, in 2000 the state managed GOA pollock harvest was 1.7% of the federal pollock 
fishery, and the state managed Pacific cod harvest was 22.5% of the total federal ABC in the GOA. 
Parallel fisheries for Pacific cod, pollock, and Atka mackerel are also prosecuted in inside waters prior to 
the state-managed fisheries seasons, in many of the same locations. Total harvest volume in these 
fisheries is usually much higher. A new State waters fishery for P. cod was established in 2006 based on 
3% of the Federal BSAI ABC. That amounted to about 5,000 mt annually, nearly all of which was 
harvested in the early years of this fishery (2006-2007). In recent years effort has been lower and not all 
the GHL was harvested.  
 
In addition to Pacific cod and pollock, the state has established separate GHLs and seasons for the 
following fisheries in the western GOA: sablefish, lingcod, black rockfish (Sebastes melanops), and blue 
rockfish (S. mystinus). The state-managed fisheries for sablefish and Pacific cod occur within state waters, 
whereas the state has full management authority for lingcod and black and blue rockfish fisheries 
throughout the EEZ. In the central GOA, state-managed fisheries in state waters also include sablefish 
and all rockfish species in state waters of Prince William Sound and lower Cook Inlet.  
 
The Alaska Board of Fisheries (BOF) created “Guiding Principles for Groundfish Fishery Regulations” (5 
AAC 028.89) which stipulate that state groundfish fisheries are managed conservatively to (1) conserve 
groundfish resources to ensure sustained yield, (2) minimize bycatch and prevent localized depletion of 
stocks, (3) protect habitat and other associated fish and shellfish, (4) maintain slower harvest rates by 
methods and means and time and area restrictions, (5) extend the length of fishing seasons by methods 
and means and time and area restrictions, (6) harvest the resource in a manner that emphasizes quality and 
value of the product, (7) use the best available information, and (8) manage cooperatively with the North 
Pacific Fishery Management Council and other federal agencies associated with groundfish fisheries. 
 
These ecosystem-based guiding principles have led to a set of conservation measures for State-managed 
groundfish fisheries. A number of these management measures provide, directly or indirectly, some 
protection to Steller sea lions. Substantial areas of state waters are closed to non-pelagic trawling (Figure 
4.28). Most areas are closed year-round, and some areas are closed seasonally as in Shelikof Strait. 
Moreover, a portion of eastern Prince William Sound is closed to pelagic trawl gear during the pollock 
fishery (5 AAC 28.263) and most of eastern Prince William Sound is closed to all (non-pelagic and 
pelagic) trawling year-round (5 AAC 39.165). These trawl closures were established by the BOF to 
protect seafloor habitats, shellfish such as depressed crab populations, and non-target demersal fishes.  
 
Under the ESA, groundfish fisheries are prohibited within 3 nm around major Steller sea lion rookeries 
(no-entry zones around major rookeries for all vessels; 50 CFR 223.202). The no-entry zones apply to 
state permitted fishing vessels as well as federal permitted fishing vessels. The rookery closures are 
intended primarily to avoid disturbance to rookeries during the breeding season and to maintain a no-
disturbance zone year-round to protect these very important breeding sites. The loss of a breeding site to 
human impacts could have a substantial impact on the population. 
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Although the 3 nm closures were designed specifically to protect Steller sea lion rookeries, the closures 
have indirect effects of protecting bottom habitat which provides protection to non-target species 
including octopus, sculpins, flatfish, greenlings, and other forage fishes. The non-pelagic trawling ban 
also reduces the possibility of direct cumulative impacts from state managed fisheries on marine habitat 
and particularly the benthic community. 
 

Walleye pollock 
 
Pollock is harvested in inside waters both in a State-managed fishery in PWS, and in parallel 
fisheries throughout state waters. The state managed PWS pollock fishery has been declining over 
the past 6 years. In 2005, most of the harvest occurred in early March inside Steller sea lion 
critical habitat. The parallel fishery is much larger in volume than the state-managed fishery, and 
has increased since 2000. 
 
The PWS fishery is based on a constant harvest rate strategy. Because reliable estimates of 
biomass and natural mortality are available, the PWS pollock stock falls into Tier 5 of the federal 
stock assessment strategy (see Section 2.4.2). The GHL is calculated as the product of the 
biomass estimate, instantaneous natural mortality rate (0.3) and a “safety factor” of 0.75. Biomass 
is estimated by bottom trawl surveys in summer and hydroacoustic surveys of spawning 
aggregations in winter. In 1999 the BOF directed the ADF&G to file an emergency regulation 
establishing a PWS pollock trawl fishery management plan to reduce potential impacts on the 
endangered population of Steller sea lions. The plan divides the Inside District of (PWS) into 
three management sections with no more than 40% of the total harvest coming from any one area 
(5 AAC 28.263). ADF&G manages to a target of 30% of the total harvest from any one of these 
areas with a 10% reserve. These spatial management measures may help reduce competition for 
fish between the pollock fishery and Steller sea lions. This measure was in lieu of closing two 
Steller sea lion haulouts that were specified to be closed under the 1998 Biological Opinion 
(NMFS 1998). Although pollock in the GOA are considered to be one stock, the state surveys 
pollock in PWS separately from NMFS surveys in the GOA. However, NMFS takes the PWS 
fishery into consideration when setting the GOA TAC.  
 
The effects of the state managed pollock fishery on Steller sea lions is mitigated to some degree 
by existing restrictions on the fishery. The Prince William Sound outside district (including 
Wooded Island, Seal Rocks, Cape Hinchinbrook, and Hook Point) is closed to fishing (Figure 
4.29). Since the pollock fishery occurs only in the Prince William Sound inside district, it reduces 
the potential for removing Steller sea lion prey in the vicinity of critical habitat sites Cape St 
Elias, Hook Point, Middleton Island, the Wooded Island rookery, and most of the Seal Rock and 
Cape Hinchinbrook sites. Pollock fishing is prohibited June 1 through November 1 within 10 nm 
of seven rookeries and haulouts in Prince William Sound (5 AAC 28.250). Two haulout sites 
within Prince William Sound, Perry Island and Point Eleanor, have no pollock fishing 
restrictions. The Needles, Point Elrington, and Glacier Island haulouts have no pollock harvest 
restrictions from November 2 through May 31. The fishery opens January 20 (concurrent with 
CGOA) and closes by emergency order no later than March 31, 2001. Steller sea lions using PWS 
inside district haulouts may experience a depletion of pollock and disruption of the prey field 
during part or all of the year, and the time period of the pollock fishing restriction does not 
provide protection during the critical winter months. 
 
The parallel pollock fishery inside state waters in 2005 occurred in Kodiak, Chignik, South 
Alaska Peninsula, and the Aleutian Islands. The Kodiak fishery peaked in February/March and 
then again in September/October and occurred throughout all Kodiak statistical areas. The 
Chignik fishery had landings in January and September and was concentrated south of Chignik at 
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Seal Cape. In the South Alaska Peninsula, most landings occurred in January and October in the 
Shumagins and Pavlof Bay. The Aleutian Islands fishery landings were highest in July and 
August, and most harvest was taken at Unalaska Island. These fishery seasons have specific start 
dates according to the federal pollock fisheries. Most of the A season pollock TAC is taken in 
January, and then harvest peaks again in early fall when the new season allocation is obtainable. 
Most of this catch occurs inside Steller sea lion critical habitat in the Kodiak, South Alaska 
Peninsula, and Aleutian Islands areas. The parallel harvest inside state waters has been between 
20 and 40 times the volume of the state-managed PWS fishery in the past 6 years. 
 
Pacific cod 
 
In 1996, the BOF adopted Pacific cod FMPs for fisheries in PWS, Lower Cook Inlet, Chignik, 
Kodiak, and the South Alaska Peninsula. All five FMPs have some common elements that 
include: only pot or jig gear is permitted, pot vessels are limited to no more than 60 pots, jig 
vessels are limited to no more than five jigging machines, and exclusive area registration 
requirements. Vessels participating in the South Alaska Peninsula and Chignik areas are limited 
to no more than 58 feet in length. Catches are allocated to users as: 85% pot and 15% jig in South 
Alaska Peninsula and Chignik areas, 60% pot and 40% jig in PWS, and 50:50 in Kodiak and 
Cook Inlet areas. If target gear allocation percentages are not met by late in the season, then the 
unattained GHL becomes available to all gear types. State GHLs are set as a percentage of the 
federal TAC. State GHLs for PWS are set at 25% of the federal TAC for the eastern GOA. 
Similarly, up to 25% of the central GOA TAC is allocated among Chignik (up to 8.75%), Kodiak 
(up to 12.5%) and Cook Inlet (up to 3.75%). Finally, the state GHL for the South Alaska 
Peninsula fishery is set at 25% of the western GOA TAC. The fishery generally occurs in the 
spring following the Federal fishery, opening by regulation between 1 and 7 days after the federal 
fishery closes. 
 
Pacific cod harvested in state waters in 2005 came from Steller sea lion critical habitat in the 
South Alaska Peninsula (most harvest occurring in March), Kodiak (February through April), and 
Chignik (March through May) areas primarily, with smaller harvests in PWS and Cook Inlet. The 
temporal distribution of catch around Kodiak was more concentrated in 2005 from February 
through April as compared to 1999 when there was a more substantial fall component to the 
harvest. 
 
In addition to the state managed fishery, the parallel Pacific cod fishery also occurs inside state 
waters and mostly inside Steller sea lion critical habitat. In PWS, the 2005 parallel fishery was 
much more widely distributed than the state-managed fishery and most harvest was taken in April 
and August. A greater volume of Pacific cod was taken in the parallel fishery in Cook inlet in 
February and March and extends all along the outer coast from Resurrection Bay to the tip of the 
peninsula. The Kodiak parallel fishery was about equal in volume and spatial distribution to the 
state-managed fishery, but was mostly taken in January and late fall. A similar pattern emerges in 
the South Alaska Peninsula fisheries with most parallel harvest taken in January and February. 
The Chignik fisheries break this pattern in that the parallel fishery is very small in comparison to 
the state-managed fishery. There was no state-managed fishery for Pacific cod in the Aleutian 
Islands in 2005. The parallel fishery was spread along the chain and harvested most catch from 
February to April. 
 
On March 15, 2006, the BOF approved the opening of a new state waters Pacific cod fishery in 
the Aleutian Islands west of 170W for pot, jig, longline, and non-pelagic trawl gears. This state-
managed fishery opens after the parallel fishery closes. The 2005 GHL was 5807 mt, or 3% of the 
BSAI ABC. The fishery is temporally regulated so that no more than 70% of the GHL can be 
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harvested before June 10, 2006, however, most of this was taken in March. The remainder of the 
GHL can be harvested starting June 10. Twenty-six vessels registered for the fishery, including 3 
trawlers less than 60 feet, 17 larger trawlers, one large pot vessel, 5 large freezer longliners, 2 
floating processors and 2 shore-based processors participated. Observer coverage and VMS are 
not required in this state-waters fishery, but 6 vessels chose to carry a federal observer, and 23 
planned to activate VMS during the fishery. 
 
Atka Mackerel 
 
There is no state-managed fishery for Atka mackerel other than the parallel fishery that occurs 
inside state waters. The parallel Atka mackerel fishery is harvested with bottom trawl gear and 
has ranged between 12 and 88 mt from 2000 to 2005 (Woodby and Hulbert 2006). Because most 
state waters are closed to bottom trawling and Atka mackerel generally do not occur in the GOA, 
this fishery is largely confined to a few small locations in the Aleutian Islands, including 
Unalaska Island, Atka Island, and the Islands of Four Mountains. These areas are inside Steller 
sea lion critical habitat. Most landings occurred in June and August in 2005. 
 
Other Groundfish 
 
Sablefish, rockfish, and lingcod are not important in the diet of Steller sea lions, but fisheries for 
these species could cause indirect impacts to Steller sea lion foraging behavior through 
disturbance. There are no specific measures to protect Steller sea lions included in the state 
management plans for these species. Sablefish landings occurred inside Steller sea lion critical 
habitat in PWS, lower Cook Inlet, and the western Aleutian islands in 2005. Landings occurred in 
March through May and August in PWS, in July in Cook Inlet, and primarily May through 
August in the western Aleutian Islands. Most of the lingcod harvest in 2005 was taken in the 
Kodiak area, although catch occurred inside Steller sea lion critical habitat in Kodiak, Cook Inlet, 
and PWS from July through October. Similarly, most rockfish harvest occurred around Kodiak 
Island, but harvest occurred inside Steller sea lion critical habitat in PWS, Cook inlet, Kodiak, 
Chignik, South Alaska Peninsula, and the Aleutian Islands primarily from March through August. 

 
Harvest of Steller Sea Lion Prey Species 
 
The amount of groundfish prey species (pollock, Pacific cod, and Atka mackerel) harvested in the 
parallel fisheries is presented in Table 4.7. Although the amount of fish harvested in the 3 nm 
area around haulouts appears low, the amount of area composed inside 3 nm of haulouts in the 
GOA is roughly 0.5% of the total area. Catch percentages of up to 7.4% of total (pot, Pacific cod) 
represent a catch rate that is two orders of magnitude higher than a theoretically dispersed fishery. 
Again, the type of data necessary to evaluate whether this may or may not be a problem is 
lacking, such as information on biomass availability on small scales. Further complicating 
matters, the fleet fishing within state waters during these parallel seasons are generally small 
unobserved vessels. Because of this, very limited information is available on these fishing 
activities as compared to larger boats operating in federally managed waters that have observer 
coverage. 

 
State Herring Fisheries 
 
At present, State herring fisheries that occur within Steller sea lion critical habitat include fisheries in 
Prince William Sound, Cook Inlet, Kodiak, Alaska Peninsula, Bristol Bay, Kuskokwim, Norton Sound, 
Southeast, and Port Clarence. Approximately 25 distinct fisheries for Pacific herring occur in these 
regions. Harvest methods are by gillnet, purse seine, and handpicking of roe from kelp. Herring are 
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primarily caught for their roe during the sac roe harvest in the spring when they move closer to shore (and 
therefore Steller sea lion critical habitat) to spawn. On occasion the entire allowable harvest has been 
taken in less than one hour, although most sac roe fisheries occur during a series of short openings of a 
few hours each, spanning approximately one week. Fishing is not allowed between these short openings 
to allow processors time to process the catch, and for managers to locate additional herring of marketable 
quality. 
 
Prior to 1999, the average annual harvest of herring for sac roe was about 48,000 mt. During the past 5 
years, harvest of herring for sac roe has been stable at around 22,000 mt. due to low abundance in some 
areas. The major populations of herring in Alaska are at moderate levels and in relatively stable condition, 
with the exceptions of Prince William Sound and Cook Inlet. Since 1999, the PWS fishery has been 
closed due to low abundance, and in 2006 the Exxon Valdez Oil Spill Trustee Council initiated planning 
for a long-term herring restoration program. The lower Cook Inlet fishery has been closed since 1998 due 
to low abundance. Herring harvest near Kodiak has increased during the last 6 years and is distributed 
throughout Steller sea lion critical habitat. The fishery occurs in a concentrated time period from late 
April to early May. 
 
Spawn-on-kelp fisheries harvest intertidal and subtidal macroalgae which contain freshly deposited 
herring eggs. Smaller amounts of herring are harvested from late July through February in herring 
food/bait fisheries. Herring spawn timing is temperature dependent, so that herring spawning and roe 
harvest timing occurs progressively later from southeast Alaska, where spawning begins in March, 
through the northern Bering Sea, where spawning ends in June. Herring food and bait landings in 2005 in 
the Alaska Peninsula area were concentrated in the Akutan district inside Steller sea lion critical habitat 
and occurred in late July. Smaller food and bait landings occurred in Kodiak in January, October, and 
December of 2005. 
 
Harvest policies used for herring in Alaska set the maximum exploitation rate at 20% of the exploitable or 
mature biomass. The 20% exploitation rate is considered by ADF&G to be lower than commonly used 
biological reference points for species with similar life history characteristics. In some areas, such as 
Southeast Alaska, a formal policy exists for reducing the exploitation rate as the biomass drops to low 
levels. In other areas, the exploitation rate is similarly reduced, without a formal policy. In addition to 
exploitation rate constraints, minimum threshold biomass levels are set for most Alaskan herring 
fisheries. If the spawning biomass is estimated to be below the threshold level, no commercial fishing is 
allowed. Threshold levels are generally set at 25% of the long-term average of unfished biomass (Funk 
and Rowell 1995).  
 
Most herring fisheries in Alaska are regulated by management units or regulatory stocks (i.e., 
geographically distinct spawning aggregations defined by regulation). Those aggregations may occupy 
areas as small as several miles of beach or as large as all of Prince William Sound. Herring sac roe and 
spawn-on-kelp fisheries are always prosecuted on individual regulatory stocks. Management of food and 
bait herring fisheries can be more complicated because they are conducted in the late summer, fall, and 
winter when herring from several regulatory stocks may be mixed together on feeding grounds distant 
from the spawning areas. Where possible, the BOF avoids establishing bait fisheries that harvest herring 
from more than one spawning population.  
 

Interactions Between Herring Fisheries and Steller Sea Lions 
 
Herring fisheries may affect Steller sea lions or their critical habitat when vessel activity 
interferes with Steller sea lion foraging, reduces prey availability, or alters long term herring 
biomass. Additionally, direct mortality may result when Steller sea lions are caught in nets or 
other fishing gear (although no direct mortalities have been observed in the herring fisheries; 
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Angliss and Outlaw 2005). Steller sea lions are attracted to areas where herring spawn to feed on 
the dense aggregations of herring present during the short spawning period. Observations of 
Steller sea lions in Prince William Sound indicate that Steller sea lions may target herring despite 
the presence of much greater abundance of pollock (Thomas and Thorne 2001). These results 
suggest that under some conditions (e.g., when highly aggregated in shallow water), herring (or 
other high lipid fish) may be an important prey resource for Steller sea lions (Sigler et al. 2004, 
Womble and Sigler 2006).  
 
Because of the variability in the timing of herring spawn, fishery managers have learned to 
depend on the presence of Steller sea lions to determine when spawning is imminent. Managers 
generally begin flying aerial surveys over potential herring spawning grounds well in advance of 
the expected spawning event. For several weeks prior to spawning, herring are usually present 
adjacent to the spawning grounds, but they occur in depths too deep to be detected from aircraft. 
However, the presence of Steller sea lions and cetaceans on the spawning grounds alerts fishery 
managers to the presence of herring and impending spawning. Fishery managers usually note the 
presence of Steller sea lions in their field notebooks, occasionally recording actual counts. Steller 
sea lions are commonly observed in the middle of these fishing areas. There are two possible 
hypotheses regarding these observations: 
 
1. Steller sea lions may venture into fishing grounds because the fishery is in someway 

beneficial (or neutral), concentrating herring, creating confusion, and enhancing feeding 
opportunities for Steller sea lions. 

 
2. Some Steller sea lions, perhaps the brave or curious ones or those that cannot afford not 

to forage (i.e., nutritionally limited), forage in these fishery grounds. Other Steller sea 
lions may avoid these fishing areas due to the intense vessel activity, nets, and other 
hazards (e.g. shooting or other harassment). Steller sea lions that do choose to forage in 
these areas may have higher stress levels involved with avoiding vessels, gear, and 
dealing with noise, yet may appear to be foraging effectively but at an increased 
metabolic cost. 

 
Presumably, fishing in areas that were previously unfished, yet utilized by Steller sea lions, would 
change the manner and success rate of foraging Steller sea lions. This could be either a positive or 
negative effect. Given the high caloric content of herring, the historical dependence on the species 
(Sinclair and Zeppelin 2002), and the large decline in herring biomass during the last century 
(Kruse et al. 2000), this fishery should be the subject of further study specifically to determine if 
there may be negative impacts on Steller sea lions. The important point is that although we have 
adequate data which displays that Steller sea lions attempt to forage during the times and places 
when herring fisheries occur, we have little or no information on either the net impacts to those 
Steller sea lions or other Steller sea lions which may avoid observation because they elect not to 
forage. There is no way of knowing how many Steller sea lions may be precluded from foraging 
in the spawning areas due to fishing activity. Steller sea lions are observed leaving the grounds 
within a few days after the herring have spawned. Fishery biologists make note of their departure 
since spawn deposition SCUBA biomass surveys do not begin, for safety reasons, until the Steller 
sea lions leave the area. 
 
One example of a herring spawning event where Steller sea lion counts were quantified during 
aerial surveys is shown in Figure 4.30. There was no fishery at Hobart Bay in the spring of 2000 
because the quota had been taken in the earlier food/bait herring fishery. However, if a fishery 
had occurred, managers would typically have allowed 6-12 hours of gillnet fishing about April 
29. Steller sea lions were already in the area at the time of the first ADF&G aerial survey on April 
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19, diving on the deeply submerged herring schools, as were a number of humpback whales. 
Following the spawning event, large numbers of birds appeared on the beaches to feed on the 
herring eggs, noted in numbers of 11,000 to 20,000. Approximately 150 Steller sea lions were 
counted in the area. Similar descriptions of humpback whale and Steller sea lion presence on 
herring spawning grounds are available in field notes from other herring fishing areas. 
 
Steller sea lions may depend on these short intervals of high prey availability to sustain them 
through other periods of low prey availability. Some individual Steller sea lions may be able to 
adapt by learning to forage among the fishing boats, but others may choose to avoid the area and 
may thus forego prime foraging opportunities. Since we do not observe the Steller sea lions that 
avoid fishing areas, we have no reliable way to estimate how many may be affected in this way, 
nor do we have a way to gauge the impact on those individual animals. For the Steller sea lions 
that remain, we have no way to gauge their foraging success among fishing vessels relative to 
their potential foraging success in the absence of fishing vessels. Nevertheless, based on 
observations of interactions between the fishery and Steller sea lions, it is reasonable to conclude 
that some Steller sea lions may be precluded by the fishery from foraging on spawning schools of 
herring. Likewise, the Steller sea lions that do forage in the vicinity of the fishery may forage less 
efficiently due to active competition with the fishery for the available concentrations of herring.  
 
Hundreds of individual Steller sea lions may be affected by each of these brief fishery openings. 
The annual exploitation rate for herring is roughly 20% of the exploitable or mature biomass 
(Kruse et al. 2000), which is considered by the state to be conservative. This may be in relation to 
the target stock, but the question that arises is whether this is conservative from a Steller sea lion 
perspective? This example from Hobart Bay is merely to make the point that foraging Steller sea 
lions and herring fisheries operate in the same areas and times on the same resource. 

 
State Salmon Fisheries 
 
The State salmon fishery includes five species: Chinook, sockeye, coho, pink, and chum. These fisheries 
are divided into southeast, Prince William Sound, Cook Inlet, Bristol Bay, Kodiak, Chignik, Alaska 
Peninsula, Kuskokwim, Yukon, Norton Sound, and Kotzebue management areas. The PWS, Kodiak, 
Chignik, and Alaska Peninsula areas report substantial harvest inside Steller sea lion critical habitat in 
2005 (Woodby and Hulbert). Salmon are taken by purse seines, gill nets, trolling, and beach seining via 
an extensive small boat fleet. The catch in 2000 was about 135 million fish, but Alaska’s salmon landings 
reached an all-time high in 2005 of 221.9 million fish primarily due to high pink salmon catches, healthy 
salmon stocks and improving world-wide markets for wild fish. Economically, the salmon fishery is 
worth more than all other state fisheries combined.  
 
Landings have increased for all salmon species except chum, and are trending towards a more temporally 
concentrated distribution earlier in the summer. Kodiak purse seine landings were twice as high in July 
and August of 2005 as compared to 1999, with more catch inside Steller sea lion critical habitat. Chignik 
purse seine landings were concentrated earlier in June and July. Similarly, the South Alaska Peninsula 
(SAP) drift gillnet landings were more temporally concentrated in June as opposed to lasting into 
September as in 1999. SAP purse seine catches also peaked earlier in the summer.  
 
The fisheries are managed for minimum escapement goals, where regional ADFG biologists have 
determined what level of escapement seems to produce the maximum yield per year. These methods have 
not been standardized, and range from aerial flights to determine if the streams are “full” to fish weirs and 
remote sonar counters. The timing of the fisheries corresponds with the various spawning time for each 
run, which is highly variable and which is managed on a stream by stream basis. 
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State managed salmon fisheries have direct impacts on Steller sea lions through the interaction of gear. In 
the gillnet fishery Steller sea lions cause significant catch loss and gear damage by taking fish from nets 
and tearing large holes in the nets (Hoover 1988). Steller sea lions cause damage to purse seine nets when 
they swim inside the nets to eat salmon before the nets are closed (Hoover 1988). Prior to the mid-1990s 
the only quantitative study on interactions between Steller sea lions and the Alaska salmon gillnet fishery 
was on the Copper and Bering River deltas and the Coghill district in south central Alaska (Kruse et al. 
2000; Matkin and Fay 1980). During the three week spring salmon season Steller sea lions damaged 1.7-
4.9% of the weekly catch, and most of the damage occurred in outside waters where relatively few boats 
fished. Steller sea lions were infrequently seen in the Coghill district and were absent during the fall 
Copper River district season. Observers also monitored the Prince William Sound salmon drift gillnet 
(Copper River) fishery in 1990 and 1991. No mortalities were observed in 1990 and two were recorded in 
1991. When these observer data are extrapolated, the mean kill rate for 1990 and 1991 is 14.5 Steller sea 
lions per year (Kruse et al. 2000). The Alaska Peninsula and Aleutian Islands salmon drift gillnet fishery 
was also monitored during 1990 and no Steller sea lion mortalities were observed. There were no 
incidental serious injuries or mortalities observed in the Cook Inlet salmon gillnet fishery in either 1999 
or 2000 (NMFS unpublished data); for Bristol Bay the annual Steller sea lion mortality is thought to be 
3.5 (Kruse et al. 2000, Ferrero et al. 2000). 
 
Indirect adverse effects of state managed salmon fisheries on Steller sea lions stem from competition for 
seasonal aggregations of fish. Sinclair and Zeppelin (2002) found that Pacific salmon were the third most 
dominant fish in the diet of Steller sea lions, based on scats observed from 1990 to 1998 on summer and 
winter island sites across the range of the western stock of sea lions. Sinclair and Zeppelin (2002) 
observed that known seasonal and spatial distributions of aggregations of fish that are preyed upon by 
Steller sea lions parallel the highest observed frequencies of occurrence in seasonal and regional prey 
consumed by Steller sea lions.  
 
The cumulative effect of early summer fisheries described above could affect Steller sea lions during an 
important weaning period for juveniles and leading up to the birth of pups. Due to intensive salmon 
fishing activity in such areas during the same times when Steller sea lions target concentrations of 
salmon, individual Steller sea lions may feed less efficiently or may avoid these feeding opportunities 
entirely. The salmon escapement goals limit the commercial harvest to the surplus above the amount 
needed for spawning (Kruse et al. 2000), but these harvest controls probably do not eliminate competition 
for available salmon between Steller sea lions and the fishery. However, as noted in Kruse et al. (2000) 
the abundance of salmon biomass increased dramatically during the time period that the western DPS of 
Steller sea lion has been in decline.  
 
State managed salmon fisheries are open for relatively short periods, and only rarely remain open for 24 
hours per day, 7 days per week (Kruse et al. 2000). Nevertheless, many of these fisheries take place at 
stream or river outlets where salmon congregate before moving upstream to spawn (Kruse et al. 2000). 
These same areas may provide important Steller sea lion foraging opportunities on high-density prey, 
enabling the Steller sea lions to feed efficiently and survive other periods of low prey availability.  
 
Summary of State Fisheries 
 
State managed fisheries represent a substantial influence on the near-shore marine ecosystem in Alaska. 
Both parallel and state managed groundfish fisheries occur almost entirely within Steller sea lion critical 
habitat (inside 3 nm). Because management of these fisheries is done on a regional basis, it is difficult to 
describe the overall impact of these fisheries on Steller sea lions or their critical habitat, although efforts 
such as Kruse et al. (2000) and Woodby and Hulbert (2006) are quite helpful. Most activity that occurs 
within state waters, including harvest and vessel traffic, occurs within Steller sea lion critical habitat. 
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The parallel fisheries for pollock, Pacific cod, and Atka mackerel are by far the largest groundfish 
fisheries within state waters by weight. The parallel fishery pollock harvest is an order of magnitude 
larger than the state managed fishery. Parallel Pacific cod landings are greater than state managed 
landings everywhere except the Chignik area. Atka mackerel is currently not harvested in a state managed 
fishery.  
 
Fisheries for Pacific cod, pollock, Atka mackerel, salmon, and herring occur throughout the year. 
According to Woodby and Hulbert (2006), Pacific cod is harvested in nearshore waters from January 
through May, pollock is harvested in January and early fall, and Atka mackerel is fished in the summer. 
Salmon harvest was at an all-time high in 2005, and was highest in June, July and August. The herring 
sac-roe fisheries occur in April and May, while food and bait fisheries occur periodically throughout the 
year.  
 
Fisheries for species other than pollock, Pacific cod, and Atka mackerel could potentially affect Steller 
sea lions due to vessel noise, disturbance, pollution, and ecosystem level effects. Fisheries for other 
groundfish, including sablefish, lingcod, and rockfish, occur primarily in the summer inside critical 
habitat. Additionally, fisheries for several invertebrate species also occur inside state waters. Crab, 
shrimp, scallop, and sea cucumber fisheries all occur inside critical habitat. Tanner crab fisheries have 
reopened and occur in January, while Dungeness crab are harvested in late summer, and Aleutian Islands 
golden king crab are taken in the winter. Scallops were taken July through December of 2005, and small 
volumes of shrimp were taken in trawl fisheries from April through September. Kodiak Island in 
particular has a high level of fishing activity for groundfish and invertebrates year-round (Woodby and 
Hulbert 2006) which could result in changes to the Steller sea lion prey field year-round. 
 
4.5.2.5 Response of Steller Sea Lion Rookery Cluster Areas 
  
In this section we examine catch and fishing patterns for important Steller sea lion prey species in a more 
detailed geographic and temporal context within the various zones comprising designated critical habitat 
on both an annual and seasonal basis. The analysis presents three major types of information for each 
RCA in this order: (a) fine-scale fishery harvest information along with biomass and Total Allowable 
Catch (TAC) information18; (b) known Steller sea lion foraging behavior; and (c) observed trends in pup 
and non-pup counts. As described above (Section 4.5.2) these catch data are derived from the Expanded 
Observer Data set. Because there are a large number of figures and tables, we have placed them into 
Appendix IV for ease of reference.  
 
RCA 1 
 
RCA 1 is the Steller sea lion Recovery Plan western Aleutian Islands sub-region and includes fishing area 
543. No significant fishery take of pollock or arrowtooth flounder now occurs in this area (Table IV-1). 
The amount of Pacific cod taken in RCA 1 has fluctuated over time with a peak of about 13,000 mt in 
2001 to a recent low of 3,152 mt in 2002. Since 2002, the amount of Pacific cod taken in RCA 1 has 
steadily increased (9,151 mt in 2008). Most (90% over 1991-2008) Pacific cod taken in RCA 1 comes out 
of critical habitat with a 350% increase in critical habitat catch from 1999 to 2008 (Table IV-1999-2008-
Area 1). The proportion of Pacific cod taken in critical habitat increased from 80% in 2002 to about 95% 
in 2007 and 2008 (Table IV-1). Since 1999, most (60% or greater) of the Pacific cod taken in RCA 1 has 

                                                      
18 The NMFS (2010a) biomass by RCA estimates are based on age 0+, 1+ or 2+ biomass for most stocks in order to 
quantify the prey available to sea lions (GOA and Bering Sea pollock are the exceptions). So they may not track 
precisely temporal patterns in TAC which is proportional to spawning biomass particularly if a large year class of 
subadult fish is present. Total Allowable Catch (TAC) is from the 2009 Stock Assessment and Fishery Evaluation 
Reports (http://www.afsc.noaa.gov/REFM/Stocks/assessments.htm). 
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been caught in the first quarter (Figure IV-3.1). There has been a decrease in the proportion of the Pacific 
cod taken within 20 nm of rookeries between the 1991-1999 (pre-1999) and 2000-2008 (post-1999) 
periods (average of 69% and 59%, respectively); but an increase in the proportion of the catch taken 
within 20 nm of haulouts (46% and 64%, respectively).  
 
Atka mackerel catches in RCA 1 have generally been stable at about 16,000 mt since a peak of 41,000 mt 
taken in 1996 (Table IV-1). Pre-1999 catch was predominately taken from within critical habitat (1991-
1999 average 87%), since from 2000-2008 the proportion taken out of critical habitat was 41%. Since 
2001, the Atka mackerel catch in RCA 1 has been concentrated in the third quarter (58% average 2001-
2008). On average a declining proportion of the Atka mackerel catch has been taken within 20 nm of 
rookeries and haulouts in this area (rookeries: 1991-1999: 83%, 2000-2008: 28%; haulouts: 1991-1999: 
38%, 2000-2008: 18%).  
 
When comparing 1999 to 2008, there has been a 38% increase in the amount of total catch (4 primary 
species of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder) and a 7% increase of total catch 
in critical habitat taken out of RCA 1 (Table IV-1999-2008-Area 1).  
 
Atka mackerel TAC in RCA 1 was lower in 2008 than 1999 (16,900 versus 27,000 tons; Table IV-12). 
Pacific cod TAC throughout the Aleutians and Bering Sea (RCAs 1-6) was also lower in 2008 than 1999 
(146,837 versus 210,000 tons; Table IV-12). Total estimated groundfish biomass in RCA 1 (pollock, 
Pacific cod, and Atka mackerel) was lower in 2008 than 1999: 120,887 tons compared to 248,810 tons 
(Table IV-12). The difference was driven primarily by lower Pacific cod and Atka mackerel biomass. 
 
No animals have been captured and instrumented in RCAs 1, 2, 7 and 8. However, 3 telemetered sea lions 
entered RCA 1 from other areas (AFSC 2010b). Foraging locations from juvenile sea lions that entered 
RCA 1 occurred outside of 20 nm from listed sites in a much higher proportion than Steller sea lions in 
RCAs 3-10 (AFSC, 2010b ). In RCA 1 only one animal had 50% of their locations within 10 nm to the 
nearest listed haulout or rookery. Another complicating factor in the interpretation of these data is that all 
three were males captured and initially instrumented as 9-11 month-olds at Adak Island (RCA 4) in April 
or May, and all subsequently travelled west through RCAs 3, 2, and 1. Their offshore movements over the 
Bering Sea basin outside of critical habitat presumably correspond to foraging opportunities associated 
with prey-concentrating oceanographic features, such as eddies, as is observed in the Eastern and Central 
Aleutian Islands for animals of similar age (Fadely et al. 2005, Lander et al. 2009).  
 
Another perspective of critical habitat use by juvenile Steller sea lions in this RCA may be achieved by 
grouping results from RCAs 1-4. Of the combined 28 animal-RCA individuals (some individuals 
occurred in multiple RCAs), 22 had 50% or more locations within 20 nm, and 19 had 75% or more of 
their locations associated with diving to >4 m within 20 nm of a listed site (AFSC 2010b Table 3). 
However because many of the diving locations by juvenile Steller sea lions in RCA 1-4 are offshore 
(AFSC 2010b Figures 1 and 3), distances from a listed site that encompassed 95% of an individual’s 
diving locations were ≤10 nm for 16 of the 28 (57%), and >20 nm for 11 of the 28 (39%). In this RCA, 
Steller sea lions foraged primarily on Atka mackerel, cephalopods, salmon, and Pacific cod (Sinclair and 
Zeppelin 2002; Sinclair et al. 2005). 
 
Steller sea lions foraging from RCA 1 likely also go beyond the areas discussed above and feed in waters 
of the western Bering Sea and eastern Kamchatka Peninsula. Branding studies have shown that Steller sea 
lions marked in the Kamchatka Peninsula and Commander Islands rookeries move as far as the eastern 
Bering Sea and eastern Aleutian Islands (Burkanov and Loughlin 2005); movement of animals from the 
western Aleutian Islands into Russian waters has not been documented (no branding occurs that far west) 
but is expected to occur. The commercial catch of walleye pollock in the western Bering Sea/Kamchatka 
areas averages 852,000 mt per year, with a range of between 1.2 million mt in 1999 to 633,000 mt in 
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2004. Atka mackerel catch averages 42,500 mt per year, with a range of between 54,351 mt in 2003 to 
30,390 mt in 1999. Pacific cod, herring, and halibut are also taken by commercial catch in the western 
Bering Sea and Kamchatka Peninsula areas. 
 
This RCA consists of ten trend sites, which includes four rookeries (Buldir, Agattu [2], and Attu). Steller 
sea lion counts at all rookeries and trend sites in RCA 1 declined from 4,920 in 1991, to 2,865 in 1998, 
and to 894 in 2008 (Table 2 in AFSC 2010a), a significant rate of decline at over 6% from 2000-2008 
(Table 3.1c). There are no survey data for this area for 2007 and limited data (missing Buldir) for 2006, 
but it appears that most of the decline between 2004 and 2008 occurred in the first 2 years (-19%; loss of 
230 animals) and was smaller in the last 2 years (-11%; loss of 111 animals). Pup production has also 
declined here with pup counts down 64 animals between 2005 and 2009. Overall, pup production has 
declined by 10.4% since 1997. 
 
RCA 2 
 
RCAs 2-5 comprise the Steller sea lion Recovery Plan central Aleutian Islands sub-region and include 
fishing areas 541 and 542. No significant fishery for pollock or arrowtooth flounder occurred in this area 
between 1991-2008 (Table IV-2). Since 1991, the catch of Pacific cod in RCA 2 has averaged 4,400mt 
per year (range of 230 mt-9,169 mt) with little difference between the pre-1999 (average 4,663 mt) and 
post-1999 (4,264 mt) periods. About 70% of the Pacific cod in RCA 2 is taken out of critical habitat with 
a decrease in that proportion between pre-1999 (74%) and post-1999 (65%). Since 1999, about 60% of 
the catch was taken within 20 nm of rookeries in the area, while about 35% was taken within 20 nm of 
haulouts. Seasonally, Pacific cod have primarily been taken from RCA 2 in the first quarter; some 
dispersion into the third quarter occurred beginning in 2006 (Figure IV-3.2).  
 
Atka mackerel catches in RCA 2 peaked at about 40,000 mt in 1995, declined to a little over 10,000 mt in 
1997 and increased steadily until 1997 (36,000 mt). The proportion of the catch taken in critical habitat 
declined markedly beginning in 1999 (1991-1999: 65%; 2000-2008: 41%). Since 1999, about 42% of the 
Atka mackerel was taken within 20 nm of rookeries in the area, while about 7% was caught within 20 nm 
of haulouts (Figure IV-3.2). Seasonally, about 40% of the catch of RCA 2 Atka mackerel occurs in each 
of the first and third quarters. When comparing 1999 to 2008, there has been a 14% increase in the total 
amount of total catch (4 primary species) and a 41% increase in that taken out of critical habitat of RCA 2 
(Table IV-1999-2008-Area 2).  
 
Estimated Pacific cod biomass was lower in 2008 than 1999 (21,519 compared to 44,579 tons (Table IV-
12). Atka mackerel TAC in NMFS Area 542 (RCAs 2 and 3) was slightly higher in 2008 than 1999 
(24,300 versus 22,400 tons; Table IV-12). In contrast, Pacific cod TAC throughout the Aleutians and 
Bering Sea (RCAs 1-6) was lower in 2008 than 1999 (146,837 versus 210,000 tons; Table IV-12). Total 
estimated groundfish biomass in RCA 2 (pollock, Pacific cod, and Atka mackerel) was lower in 2008 
than 1999: 152,607 tons compared to 169,423 tons (Table IV-12). The difference was driven primarily by 
lower Pacific cod and pollock biomass. In contrast, Atka mackerel biomass was higher in 2008 than 1999 
(91,050 versus 72,042 tons).  
 
No animals have been captured and instrumented in RCAs 1, 2, 7 and 8. However, 3 telemetered sea lions 
(all males) entered RCA 2 from other areas (AFSC 2010b). Foraging locations from juvenile sea lions 
that entered RCA 2 occurred outside of 20 nm from listed sites in a much higher proportion than Steller 
sea lions in RCAs 3-10 (AFSC 2010b). No animals in RCA 2 had more than 40% of their locations within 
10 or 20 nm of a listed site. These three male 9-11 month animals were instrumented in RCA 4, and a 
more complete understanding of critical habitat use may be obtained from combining patterns among 
RCAs 1-4 (as described at Section 5.2.3). Of the combined 28 animal-RCA individuals (some individuals 
occurred in multiple RCAs), 22 had 50% or more locations within 20 nm, and 19 had 75% or more of 
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their locations associated with diving to >4 m within 20 nm of a listed site (AFSC 2010b Table 3). 
Because many of the diving locations by juvenile Steller sea lions in RCA 1-4 are offshore (AFSC 2010b 
Figures 1 and 3), distances from a listed site that encompassed 95% of an individual’s diving locations 
were ≤10 nm for 16 of the 28 (57%), and >20 nm for 11 of the 28 (39%). Steller sea lions in RCA 2 
forage primarily on Atka mackerel, cephalopods, salmon, and Pacific cod (Sinclair and Zeppelin, 2002; 
Sinclair et al. 2005). 
 
A recent analysis of opportunistic sightings of Steller sea lions (the Platforms of Opportunity, or POP 
database) yielded results consistent with the limited telemetry information available for the western and 
central Aleutian Islands. Boor (2010) derived spatially-explicit quantitative estimates of Steller sea lion 
at-sea habiat use by standardizing effort for the opportunistic sightings. The POP data span a 43 year 
period, 1958-2000, and contain 13,037 sightings representing 109,323 individual Steller sea lions. Boor 
(2010) also analyzed seasonal patterns of at-sea sightings. Steller sea lion encounter rates were high along 
the continental shelf break throughout the Gulf of Alaska and in the Bering Sea. High encounter rates also 
occurred in the Bering Sea’s Aleutian Basin between Bowers Ridge and the Bering Sea continental shelf 
and in the offshore region to the south and east of Attu and Agattu Islands (Boor 2010). Offshore 
encounter rates were high in the breeding season (May through August) south and east of Attu and 
Aggattu Islands; however, there were no ship-days recorded in this region in the non-breeding season, 
confounding interpretation as to whether Steller sea-lions use this habitat in the non-breeding season. It is 
important to note that the offshore sightings south and east of Attu and Aggattu Islands in the POP 
database were all observed in the 1980s when the abundance of Steller sea lions was higher than present. 
Though, very few ship-days were recorded in the region before and after the 1980s. It is unknown as to 
whether or not habitat use is similar today, however NMFS assumes at-sea use inferred from telemetry 
and POP information summarized in AFSC (2010b) and Boor (2010) reflect the at-sea use of Steller sea 
lions in the respective regions as they are the best data available. 
 
RCA 2 consists of twelve trend sites, which include four rookeries (Amchitka/Column Rock, Ayugadak, 
and two rookeries on Kiska). Counts of pups and non-pups dropped by approximately 4% per year from 
2000 to 2008  
 
 
RCA 3 
 
Between 20,000 mt and 40,000 mt per year of pollock were taken from RCA 3 between 1995-1997 (Table 
IV-3). Since 1999, the average annual removal of pollock from RCA 3 has been less than 200 mt per year.  
 
The catch of Pacific cod in RCA 3 since 1999 has been fairly stable averaging about 1,500 mt year; most 
(98%) is taken inside of critical habitat (Table IV-3). Most Pacific cod in RCA 3 were caught in the first 
quarter, although recently (2005 on) the catch has tended to be more evenly distributed across the year 
(Figure IV-3.3).  
 
On average, about 4,000 mt of Atka mackerel have been caught in RCA 3 (1999-2008). Most of the catch 
(99%) was taken inside critical habitat (Table IV-3). Since 2002, there has been a shift in the annual 
distribution of quarterly catch of Akta mackerel in RCA 3 from the first quarter (68% of the annual catch) 
to the third quarter (67% average 2003-2008; (Figure IV-3.3). A similar shift in the seasonality of pollock 
catch is evident (Figure IV-3.3). Generally, when comparing catch between 1999 and 2008 in RCA 3 
(Table IV-1999-2008-Area 3), there has been a 40% decline in both the amount of total catch and the 
amount of catch from critical habitat.  
 
The biomass of Pacific cod in RCA 3 was lower in 2008 than 1999 (23,068 versus 35,809 tons; Table IV-
12). Atka mackerel TAC in NMFS Area 542 (RCAs 2 and 3) was slightly higher in 2008 than 1999 
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(24,300 versus 22,400 tons; Table IV-12). Pacific cod TAC throughout the Aleutians and Bering Sea 
(RCAs 1-6) was lower in 2008 than 1999 (146,837 versus 210,000 tons; Table IV-12). Total estimated 
groundfish biomass in RCA 3 (pollock, Pacific cod, and Atka mackerel) was higher in 2008 than 1999: 
117,378 tons compared to 107,951 tons (Table IV-12). This difference was driven by higher Atka 
mackerel biomass in 2008 compared to 1999 (81,236 versus 54,249 tons; Table IV-12). 
 
Unlike RCAs 1 and 2, at least 75% of dive locations for Steller sea lions (n = 8) in this RCA (and most 
other RCAs) were within the 10 nm and 20 nm zones. Looking at all zones, just under a third of the 
Steller sea lions had 100% of their locations associated with diving >4 m within 10 nm (Table-- AFSC 
Table 3). Though more Steller sea lions were tracked in RCA 3 than in RCAs 1-2, only two were initially 
captured and instrumented within this RCA (AFSC 2010b) and hence another perspective of critical 
habitat use may be obtained from combining patterns among RCAs 1-4 (as described at Section 5.2.3). Of 
the combined 28 animal-RCA individuals (some individuals occurred in multiple RCAs), 22 had 50% or 
more locations within 20 nm, and 19 had 75% or more of their locations associated with diving to >4 m 
within 20 nm of a listed site (AFSC 2010b Table 3). However because many of the diving locations by 
juvenile Steller sea lions in RCA 1-4 are offshore (AFSC 2010b Figures 1 and 3), distances from a listed 
site that encompassed 95% of an individual’s diving locations were ≤10 nm for 16 of the 28 (57%), and 
>20 nm for 11 of the 28 (39%). As with RCAs 1 and 2, Steller sea lions in RCA 3 forage primarily on 
Atka mackerel, cephalopods, salmon, and Pacific cod (Sinclair and Zeppelin 2002, Sinclair et al. 2005). 
 
RCA 3 has twelve trend sites, of which four are rookeries (Gramp Rocks, Tag, Ulak, and Kanaga), and is 
part of fishing area 542 and it is part of the central Aleutian Islands complex. Non-pup counts in RCA 3 
have declined by 1% per year between 2000 and 2008, while pup counts declined by 4% per year during 
this same time period.  
 
RCAs 4 and 5 
 
Prior to 1999, on average about 7,000 mt of pollock were taken in RCA 4. Since then, the average 
removal has been 288 mt per year (Table IV-4). The predominant fish caught in RCA 4 is Pacific cod; on 
average about 9,700 mt/yr are removed, with most (82%) taken within critical habitat. Since 2004, there 
has been a nearer-to-shore trend in fishing effort and catch for Pacific cod, with a greater proportion 
(50%) of the catch coming out of the 3-10 zone of critical habitat than in previous years (Figure IV-2.4). 
The catch has been consistently concentrated (87%) in the first quarter of the year (Figure IV-3.4). Since 
1999, 42% of the catch of Pacific cod was taken within 20 nm of rookeries, and 76% was within 20 nm of 
haulouts (Table IV-4). Generally, there has been a 41% decline in the amount of total catch (all 4 species) 
and a 50% decline in the amount of catch from critical habitat within RCA 4 when comparing catch 
between 1999 and 2008 (Table IV-1999-2008-Area 4).  
 
Pacific cod TAC throughout the Aleutians and Bering Sea (RCAs 1-6) was lower in 2008 than 1999 
(146,837 versus 210,000 tons; Table IV-12). Total estimated groundfish biomass in RCA 4 (pollock, 
Pacific cod, and Atka mackerel) was also lower in 2008 than 1999: 29,482 tons compared to 78,737 tons 
(Table IV-12). This difference largely was driven by lower Pacific cod biomass in 2008 compared to 
1999 (7,403 versus 22,655 tons) 
 
Catches of over 40,000 mt of pollock were taken in RCA 5 prior to 1995. Since 1995 the average annual 
catch has been about 400 mt year (Table IV-5). Pacific cod catches have been fairly stable at about 9,800 
mt per year since 1999. Most (73%) of this Pacific cod catch has been in critical habitat, primarily (about 
50%) in the 10-20 nm zone (Figure IV-2.5). The catch of Pacific cod in RCA 5 is seasonal in nature with 
most (87%) consistently being caught in the first quarter (Figure IV-3.5). Only 5% of the catch of Pacific 
cod was taken within 20 nm of rookeries, 72% was taken within 20 nm of haulouts (Table IV-5). Very 
little was taken in the Seguam foraging area.  
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Atka mackerel catch in RCA 5 averaged over 20,000 mt per year prior to 1999; between 2000 and 2006 
the average annual catch declined to 6,000 mt per year, but increased in 2007-2008 to over 19,000 mt 
(Table IV-5). Catch of Atka mackerel in critical habitat decreased steadily in RCA 5 since 1996 to only 
about 1% in 2008 (1999-2008 average equals 8%). Similarly only about 3% of the catch of Atka mackerel 
was taken within 20 nm of rookeries, and 6% was within 20 nm of haulouts (Table IV-5). Since 1999 
there has been a shift in the seasonality of catch shown by a decrease in the proportion taken in the first 
quarter (85% - average 1991-1999, to 26% current) and an increase in the third and fourth quarters 
(Figure IV-3.5). In recent years (2005-2008) the catch has been more seasonally dispersed with roughly 
equal amounts of mackerel caught in the 1st and 4th quarters (26%) and most of the remainder taken in  
the 3rd quarter (42%). There has been a 47% increase in the amount of total catch (all 4 species) and there 
has been a 21% increase in the amount of catch from critical habitat within RCA 5 when comparing catch 
between 1999 and 2008 (Table IV-1999-2008-Area 5).  
 
Pacific cod biomass in RCA 5 was higher in 2008 than 1999 (80,223 versus 69,183 tons). Atka mackerel 
biomass in RCA 5 was higher in 2008 compared to 1999 (216,994 versus 91,572 tons; Table IV-12). 
Total estimated groundfish biomass in RCA 5 (pollock, Pacific cod, and Atka mackerel) was similarly 
higher in 2008 than 1999: 496,047 tons compared to 212,504 tons (Table IV-12). Atka mackerel TAC in 
NMFS Area 541 (RCAs 4 and 5) was slightly higher in 2008 than 1999 (19,500 versus 17,000 tons. 
Pacific cod TAC throughout the Aleutians and Bering Sea (RCAs 1-6) was lower in 2008 than 1999 
(146,837 versus 210,000 tons; Table IV-12). 
 
Eighteen juvenile Steller sea lions were monitored with telemetry in these RCAs, more than in the RCAs 
farther west. Steller sea lions foraged in all zones in these RCAs; all dives >4 m were within 10 nm of a 
rookery or haulout site and nearly all dives >4 m were within the 20 nm zone. Apparently, juvenile Steller 
sea lions foraging in these islands utilize habitat within 20 nm of rookeries and haulout sites. As with the 
RCAs discussed above, Steller sea lions foraging in these RCAs prey on Atka mackerel, cephalopods, 
salmon, and Pacific cod (Sinclair and Zeppelin, 2002, Sinclair et al. 2005). 
 
An unpublished study (Ortiz and Logerwell, 2010) evaluating the efficacy of trawl exclusion zones for 
preserving prey fields of Steller sea lions foraging on Atka mackerel found that Atka mackerel production 
in the Seguam Pass trawl exclusion zone (part of RCA 5) greatly exceeded the demands of Steller sea lion 
consumption. In contrast, the production of Atka mackerel in the Amchitka north trawl exclusion zone 
(RCA 2) probably could not support current or historical foraging needs of Steller sea lions. These results 
suggest that a “one-size-fits-all” approach to designating protection measures for Steller sea lions may not 
be effective, and factors such as local biomass of prey and competing predators need to be taken into 
consideration when designing trawl exclusion zones and other marine protected areas.  
 
RCA 4 has thirteen trend sites of which two are rookeries (Kasatochi and Adak islands) and RCA 5 has 
twelve trend sites of which two are rookeries (Yunaska and Seguam islands) and includes fishing area 
541. Non-pup numbers declined in RCAs 4 by 4% per year between 2000 and 2008, while pup numbers 
increased at 2% during this same time period. In RCA 5, there was a 2% per year increase in both non-
pup and pup counts between 2000 and 2008.  
 
RCA 6 
 
This geographically large region is the predominant area targeted by the pollock fishery in the Bering Sea 
with catches between 992,601-1,494,547 mt per year (1999-2008, Table IV-6). Generally, the description 
of the pollock catch in the Bering Sea made in the previous section describes the nature of the catch in 
this specific RCA. It is relevant to note the proportion of pollock caught in RCA 6 critical habitat has on 
average declined from pre-1999 (46% in critical habitat) to post-1999 amounts (34% in critical habitat). 
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Typically one-half to two-thirds of the pollock catch taken in critical habitat continues to be caught in the 
foraging area (SSLCA). Approximately 25% of the catch occurred in the SSLCA during 2000-2008 
(down from pre-1999 level of 37%). The catch from 1991-2008 has been seasonally aggregated with 
roughly 40% taken in each of the 1st and 3rd quarters (Figure IV-3.6). Only about 7% of the pollock 
catch was taken within 20 nm of Steller sea lion rookeries or haulouts throughout the 1991-2008 period 
(Table IV-6). Similarly, RCA 6 is the predominant area targeted by the Pacific cod fishery in the Bering 
Sea, and the prior analysis generally holds for this specific area. Similar to pollock, there has been a 
decline in the amount of Pacific cod taken in critical habitat zones in RCA 6 since 1999 (pre-1999 – 30% 
in critical habitat; post-1999 was 26% (Table IV-6). Of the total catch about 16% is taken in the foraging 
zone of critical habitat while about 7% is caught in the 10-20 nm zone (1999-2008). Roughly 50% of the 
Pacific cod is taken in the 1st quarter of the year with between 10-20% being taken in the other 3 quarters 
(Figure IV-3-6). Only about 7% of the Pacific cod catch was taken within 20 nm of Steller sea lion 
rookeries and 9% near haulouts – these ratios have held throughout the 1991-2008 period (Table IV-6). 
Noteworthy catches of Arrowtooth flounder (ATF) occur in RCA 6 (Table IV-6). Since the early 1990s 
there has been a general increase in ATF catch (about 10,000 mt average vs. an average of about 14,000 
mt per year in recent years – and 71% increase between 1999 and 2008). More of the ATF catch (45% vs. 
36%) has been taken out of critical habitat since 1999. Typically, most of this catch from critical habitat 
has been taken in the foraging zone (27% of total). A much greater proportion of the ATF catch in 2008 
was made within 20 nm of rookeries (36%) and haulouts (31%) than in the 1999-2008 period (16%). 
Looking at the overall catch data between 1999 and 2008, there has been a nearly stable (-0.4%) amount 
of total catch (all 4 species) made in RCA 6; however, the amount of fish taken from critical habitat in the 
area declined 82,000 mt (22%) over this period (Table IV-1999-2008-6).  
 
Pollock TAC in the Bering Sea was slightly higher in 2008 than 1999 (1,000,000 versus 992,000 tons) but 
is 813,000 mt for 2010. The biomass of arrowtooth flounder in RCA 6 (including the Bering Sea) was 
higher in 2008 than 1999 (957,700 versus 673,220 tons. Arrowtooth flounder TAC in the Bering Sea was 
lower in 2008 than 1999 (75,000 versus 134,354). Pacific cod TAC throughout the Aleutians and Bering 
Sea (RCAs 1-5 plus Bering Sea) was lower in 2008 than 1999 (146,837 versus 210,000 tons. The cod 
TAC for 2010 in the BSAI is 168,780 mt. Total estimated groundfish biomass in RCA 6 and the Bering 
Sea (pollock, Pacific cod, Atka mackerel and arrowtooth flounder) was lower in 2008 than 1999: 
6,404,805 tons compared to 12,647,924 tons. This difference largely was driven by lower pollock 
biomass in 2008 compared to 1999 (4,438,756 versus 10,630,447 tons). Pacific cod biomass also was 
lower in 2008 (934,201 versus 1,308,206 tons; Table IV-12) 
 
As with RCAs 4 and 5, eighteen juvenile Steller sea lions were monitored in this RCA to assess foraging 
behavior in relation to the 10 nm and 20 nm buffer zones. Individual-based results of this analysis are 
consistent with that finding in that most individuals had at least 75% of their dive locations within 10 and 
20 nm distances to a listed site (Table 3 in AFSC 2010b shown as Zones 6 and SSLCA). The 20 nm 
distance from a listed site in RCA 6 encompassed all locations associated with diving to >4 m for 15 of 
18 Steller sea lions. POP data analyzed by Boor (2010) show a much broader use of the Bering Sea’s 
Aleutian Basin between Bowers Ridge and the Bering Sea continental shelf than indicated by the 
available telemetry data. Telemetry and POP data align to a much greater extent in the Gulf of Alaska. 
 
The diet in this and areas to the east shows a transition of one dominated by Atka mackerel to one of 
pollock. The dominant prey in order of frequency of occurrence in scat were walleye pollock, salmon, 
herring, Atka mackerel, Pacific cod, Irish lord, and cephalopods (Sinclair and Zeppelin 2002). Seasonal 
differences in prey consumed were apparent (as with most RCAs) when salmon was most prevalent in 
summer than winter and Irish lord and Pacific cod more prevalent in winter than summer. 
 
RCA 6 has thirty-one trend sites, of which seven are rookeries (Ugamak, Akun, Akutan, Bogoslof, 
Adugak, Ogchul islands, and Sea Lion Rock), and includes all fishing areas north in the eastern Bering 
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Sea and south in the Gulf of Alaska (part of area 610). This RCA is part of the eastern Aleutian Islands 
Steller sea lion complex. RCA 6 declined dramatically in the 1970s and early 1980s but has demonstrated 
a strong recovery since then, perhaps the result of mitigation measures imposed in the 1990s and 2000s. 
Between 2000 and 2008, counts of non-pups and pups increased at 4% per year and 5% per year, 
respectively.  
 
RCA 7 
 
On average about 20,000 mt per year of pollock are harvested in RCA 7 (Table IV-7). After a substantial 
decrease in the proportion taken in critical habitat in 2000-2003, the proportion gradually increased to a 
relatively stable amount (about 60%). Much of the increased pollock catch in critical habitat occurred in 
the 3-10 zone with some catch coming from within the 0-3 nm zone. During this period the catch has been 
relatively evenly distributed through the 1st, 3rd, and 4th quarters (Figure IV-3.7). In comparing pre-1999 
and post 1999 catches, the average proportion of pollock taken within 20 nm of rookeries decreased from 
18% to 5% of the total catch, while there was little change in the proportion taken within 20 nm of 
haulouts during those periods (52 vs 53%, respectively, Table IV-7). Pacific cod catch has generally 
averaged about 18,000 mt since the mid 1990s. The amount removed from critical habitat dropped from 
about 85% to 63% since 2001 with most of this change coming from reduced catches within the 3-10 nm 
zone (since 2003; Table IV-7). There was some initial seasonal dispersal of the fishery in 2003, but the 
Pacific cod trawl and pot fisheries now have returned to an aggregated seasonal catch (on average 66% of 
the annual catch is taken during the first quarter; Figure IV-3.7). Atka mackerel and arrowtooth flounder 
catches are minimal in RCA 7 (Table IV-7). Overall, there was not only a 10% decrease in the amount of 
total catch (all 4 species), there was a 36% decrease in the amount of catch from critical habitat within 
RCA 7 when comparing the catches of 1999 and 2008 (Table IV-1999-2008-Area 7).  
 
Pacific cod biomass in RCA 7 was higher in 2008 than 1999 (168,227 versus 88,215 tons (Table IV-12). 
Pacific cod and pollock TAC was lower in 2008 than 1999 in NMFS Area 610, corresponding to RCA 6 
(excluding the Bering Sea) and RCA 7). Total estimated groundfish biomass in RCA 7 (pollock, Pacific 
cod and arrowtooth flounder) was slightly higher in 2008 than 1999: 533,307 tons compared to 520,286 
tons. This difference was driven by higher arrowtooth flounder and Pacific cod biomasses. Pollock 
biomass was lower in 2008 than 1999 (Table IV-12). 
 
Twenty-four juvenile Steller sea lions were monitored with telemetry in this RCA, more than any RCA 
except RCA 9, though none were captured within RCA 7 and all entered from elsewhere (AFSC 2010b). 
Steller sea lion foraged in all zones in this RCA; all dives >4 m recorded showed dives within 10 nm of a 
rookery or haulout site and nearly all dives >4 m were within the 20 nm zone. Apparently juvenile Steller 
sea lions foraging in these islands utilize habitat within 20 nm of rookeries and haulout sites.  
 
Prey of Steller sea lions foraging in this RCA was dominated by walleye pollock, salmon, and arrowtooth 
flounder (Sinclair et al. 2005). Additional prey consumed by Steller sea lions in this area include Pacific 
cod, salmon, Irish lord, and herring (Sinclair and Zeppelin 2002). 
 
RCA 7 has sixteen trend sites, of which five are rookeries (Pinnacle Rock, Clubbing Rocks, Atkins, 
Chernabura, and Jude islands), and is essentially equivalent to the Steller sea lion western GOA area; it 
also includes fishing area 610. Like RCA 6, RCA 7 declined dramatically in the 1970s and early 1980s 
but has demonstrated positive growth since, perhaps the result of mitigation measures adopted in the 
1990s and 2000s. Between 200 and 2008, counts of non-pups and pups increased at 5% per year and 3% 
per year, respectively.  
 
RCA 8 
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On average pollock catches have been relatively stable in RCA 8 with about 19,000 mt per yr being 
removed, since a substantial reduction in harvest occurred in 2000 because of the court-ordered closure of 
critical habitat to trawl fisheries (Table IV-8). The pollock trawl fishery is highly concentrated (84%) in 
the first quarter in RCA 8, with about 77% being taken from critical habitat since 1999 (Figure IV-3.8). 
With 2008 being the exception, most of the pollock taken in critical habitat came out of the 10-20 nm 
zone. Little pollock is caught within 20 nm of rookeries in RCA 8, while about 70% of the 2000-2008 
catch was made within 20 nm of haulouts. Pacific cod catches have declined since 1996 in RCA 8 (with a 
slight uptick in 2008 (Table IV-8). Most (66%) of the catch of Pacific cod in RCA 8 tends to be taken in 
the first quarter, although there has been some slight seasonal dispersal with somewhat more being caught 
in the 4th quarter since 2004 (Figure IV-3.8). Since 1999, about 57% of the Pacific cod caught in RCA 8 
comes out of critical habitat, with an increasing proportion of that coming out of the foraging zone (Table 
IV-8). Prior to 1999, most (77%) Pacific cod was taken from critical habitat areas, primarily from the 10-
20 nm zone. The proportion of Pacific cod caught within 20 nm of Steller sea lion rookeries or haulouts in 
RCA 8 has dropped notably since 1999 (from 30-50% to generally 2-5% in recent years, Table IV-8). 
About 4,000 mt per year of arrowtooth flounder are taken in RCA 8 with an increasing proportion (73%) 
being removed from critical habitat since 2004 (Table IV-8). Generally, there has been a 39% decline in 
the amount of total catch (all 4 species) and a 45% decline in the amount of catch from critical habitat 
within RCA 8 when comparing catch between 1999 and 2008 (Table IV-1999-2008-Area 8).  
 
Pollock biomass was higher in 2008 than 1999 (211,585 versus 182,521 tons (Table IV-12). Pollock and 
Pacific cod TACs were lower in 2008 than 1999 in the relevant NMFS Areas, (Table RCA-1999-2008-
TAC), as reflected in the total catch statistics. Total estimated groundfish biomass in RCA 8 (pollock, 
Pacific cod and arrowtooth flounder) was higher in 2008 than 1999: 945,289 tons compared to 653,678 
tons. This difference largely was driven by higher arrowtooth flounder biomass in 2008 (680,196 versus 
374,571 tons). Pollock biomass was higher in 2008 than 1999 whereas Pacific cod biomass was lower 
(Table IV-12).  
 
Steller sea lion foraging locations in RCA 8 showed much greater proportions of locations outside of 20 
nm to a listed site than did Steller sea lions among other RCAs (Table 3 in AFSC, 2010b). No animals in 
RCA 8 had more than 75% of their locations within 10 or 20 nm of a listed site. Of the four animals 
monitored in RCA 8, all but three had all locations associated with diving to >4 m within 20 nm of a 
listed site. No Steller sea lions were captured within RCA 8, but rather entered from RCA 9 (AFSC 
2010b). Prey of Steller sea lions foraging in this RCA was similar to that in RCA 7 and was dominated by 
walleye pollock, salmon, and arrowtooth flounder with Pacific cod, salmon, Irish lord, and herring also 
consumed (Sinclair and Zeppelin 2002). 
 
RCA 8 has eleven trend sites, of which three are rookeries (Lighthouse Rock, Chowiet, and Chirikof), and 
includes fishing area 620. This area is about half of the original central GOA which also contained two 
large rookeries (Marmot and Sugarloaf islands) and many haulouts in the Kodiak archipelago which are 
now part of RCA 9. RCA 8 also declined in the 1970s and early 1980s. Between 2000 and 2008, counts 
of non-pups were stable, while pup counts increased at 1% per year.  
 
RCA 9 
 
The catch of pollock in RCA 9 has generally declined since 1991 with a fairly stable catch of about 
17,600 mt per year since 2004. Most of the catch is from critical habitat with little change between pre-
1999 and post-1999 proportions (91% and 89%, respectively; Table IV-9). About 70-80% of this comes 
out of the 10-20 nm zone. Since 2002, about 26% of the pollock taken in RCA 9 comes from within 20 
nm of Steller sea lion rookeries; 92% is taken within 20 nm of haulouts. Prior to 2002 these proportions 
were 14% and 85%, respectively. The catch remains seasonally aggregated, although the timing has 
shifted, since 1999 the catch has been taken mainly within the 1st, 3rd, and 4th quarter, where prior to 
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1999 it was aggregated in the 1st, 2nd, and 4th quarters (Figure IV-3.9). While the catch of Pacific cod 
has fluctuated in RCA 9 over the 1991-2008 period, it has generally averaged about 23,000 mt per year 
with little change in the proportion removed from critical habitat (49% pre-1999, 45% post 1999, Table 
IV-2-9). Most of that portion of the catch continues to be taken from the 10-20 nm zone (Table IV-9). 
Since 2002, 8% of the Pacific cod has been taken within 20 nm of Steller sea lion rookeries and 43% from 
within 20 nm of haulouts in RCA 9. There has been only a slight increase in the seasonal dispersal of the 
catch of Pacific cod in RCA 9 since 1999 with a somewhat greater proportion of the catch coming in the 
3rd quarter and a slight decline in the amount taken in the 1st quarter (Figure IV-3.9). Very little Atka 
mackerel has been taken in RCA 9. Arrowtooth flounder catches in RCA 9 have increased steadily since 
1999, with a high of over 22,000 mt in 2008. The proportion of the total catch taken in critical habitat 
increased from 1999-2005 (77%), although it dropped in 2007 and 2008 (30%). Overall, there was a 6% 
decrease in the amount of total catch (all 4 species) and a 24% decrease in the amount of catch from 
critical habitat within RCA 9 when comparing the catches of 1999 and 2008 (Table IV-1999-2008-Area 
9).  
 
Arrowtooth biomass was similarly higher in 2008 than 1999 (835,092 versus 630,257 tons (Table IV-12). 
Total catch reflects the fact that pollock and Pacific cod TACs were lower in 2008 than 1999 in the 
relevant NMFS Areas. Total estimated groundfish biomass in RCA 9 (pollock, Pacific cod and 
arrowtooth flounder) was higher in 2008 than 1999: 1,071,128 tons compared to 828,661 tons. This 
difference largely was driven by higher arrowtooth flounder biomass in 2008 (835,092 versus 630,257 
tons). Pollock biomass was lower in 2008 than 1999 whereas Pacific cod biomass was higher (Table IV-
12).  
 
Forty-two juvenile Steller sea lions were monitored with telemetry in this RCA (AFSC 2010b). Steller sea 
lions foraged in all zones in this RCA; 40 of 42 dives >4 m recorded had 75% of their dives within 10 nm 
of a rookery or haulout site; only 9 of 42 had 100% of their dives within 10 nm. The percentages of dives 
within 20 nm were similar to those within 10 nm except that more (28 of 42 animals) had 100% of their 
dives within 20 nm. Apparently juvenile Steller sea lions foraging in this area (Kodiak Island to Kenai 
Peninsula) extensively utilize habitat within 20 nm of rookeries and haulout sites. Scat collections from 
sites in this RCA show sand lance, pollock, arrowtooth flounder, cod, salmon and herring were the 
dominant prey items (McKenzie and Wynne 2008). 
 
RCA 9 has eighteen trend sites of which three are rookeries (Marmot, Sugarloaf, and Ushagat islands) and 
includes fishing area 630.. Between 2000 and 2008, counts of non-pups were stable, while pup counts 
increased at 1% per year. 
 
RCA 10 
 
Since 1999, less than 5,000 mt per year of pollock has been harvested in RCA 10. Pacific cod harvest in 
this area has averaged about 1,100 mt per year and virtually no Atka mackerel or arrowtooth flounder 
have been taken in RCA 10 (Table IV-10). Overall, there was a 60% decrease in the amount of total catch 
(all 4 species) and a 37% decrease in the amount of catch from critical habitat within RCA 10 when 
comparing the catches of 1999 and 2008 (Table IV-1999-2008-Area 10). Biomass and TAC of pollock 
and Pacific cod in RCA 10 are the lowest in the Gulf of Alaska (RCAs 6-10; Table IV-12).  
 
Fifteen juvenile Steller sea lions were monitored with telemetry in this RCA (AFSC 2010b). Steller sea 
lions foraged primarily in the shallow zones within 10 nm; 13 of the 15 Steller sea lions had 75% of their 
dives in this zone and none had 100% of their dives within 10 nm in this RCA. However, all of these 
animals had at least 75% of their dives within 20 nm, and 7 of the 15 had 100% of their dives within 20 
nm of a listed site suggesting that all areas within 20 nm were used for foraging and that those that did not 
forage within 10 nm did so within 20 nm. Juvenile Steller sea lions foraging in this area (Kenai Peninsula 
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to the northern tip of Southeast Alaska) extensively utilize habitat within 20 nm of rookeries and haulout 
sites. There are few diet studies pertaining to this region but we assume that diet is similar here to 
adjacent regions and that pollock, Pacific cod, arrowtooth flounder, smelt, herring, and cephalopods are 
the dominate prey consumed. 
 
RCA 10 has nineteen trend sites, of which four are rookeries (Seal Rocks, Wooded Island, Outer Island, 
and Chiswell Island), and includes fishing area 640; it is part of the eastern GOA. Between 2000 and 
2008, non-pup and pup counts increased at 4% per year.   
 
Southeast Alaska 
 
Marine critical habitat areas for the eastern DPS of Steller sea lion are much smaller than those in the 
western DPS; they include a zone 3,000 ft seaward of all rookeries and major haulouts. Only in 1997 was 
there a mentionable catch of pollock (94 mt) in this area, otherwise scant catches of between 0-18 mt 
were reported (Table IV-11). Minor catches of Pacific cod have occurred in Southeast Alaska (1,367 mt 
average, 1991-2008); the average catch between 1999-2008 was 68 mt. The catch of arrowtooth flounder 
has averaged 165 mt from 1991-2008; catches since 1999 have averaged 48 mt. No catch of Atka 
mackerel is reported for this area.  
 
Analysis of dive behavior by juvenile Steller sea lions in relation to 10 and 20 nm zones for Southeast 
Alaska has not been conducted, since extensive critical habitat zones have not been designated in the 
eastern DPS. Scientists with the ADFG, University of Alaska, and others have deployed a large number 
of telemetric instruments on juvenile Steller sea lions in this area (Raum-Suryan et al. 2004, Pitcher et al. 
2005). Though not the same as distance from shore, Raum-Suryan et al. (2004) found that round-trip 
distances of pups and juveniles in Southeast Alaska were shorter than for those in the western DPS. The 
most common prey of 61 species identified from scat collected in Southeast Alaska were walleye pollock, 
Pacific herring, sand lance, salmon, and arrowtooth flounder, rock fishes, and cephalopods (Trites et al. 
2007). 
 
This unnumbered RCA has ten trend sites, of which three are rookeries (Forrester Island Complex, Hazy 
Island, and White Sisters). The area has been stable or increasing for the past twenty plus years. In 1991, 
8,034 non-pups were counted, increasing to 9,855 in 2000, but showed a decline to 8,749 in 2009. Results 
of the non-pup survey from late June 2009 in Southeast Alaska, and in the eastern and central GOA 
support the hypothesis that movement of Steller sea lions into the eastern GOA, primarily from Southeast 
Alaska, affected sub-area and western DPS counts obtained during the early June 2008 survey. Total non-
pup counts in the eastern GOA were 812 lower in the “late” 2009 survey than in the “early” 2008 survey, 
while they were greater by 2,642 in Southeast Alaska. An additional 404 non-pups were also counted at 
trend sites in the central Gulf of Alaska in 2009 compared to 2008. Using the data collected in 2009 and 
calculating trends in each sub-area since 2000, shows that seasonal movement from Southeast Alaska 
may have contributed a minimum of 570 additional Steller sea lions to the 2008 western DPS trend site 
counts. If these are subtracted from the 2008 western DPS total, the percent difference in non-pup counts 
between 2004 and 2008 is reduced from 3% to 1%. Pup production in Southeast Alaska (eastern DPS) 
totaled 7,462 pups in 2009, with 7,443 counted at the five rookeries (including Biali Rocks) where 5,510 
were counted in 2005. The increase in production of 1,933 pups since 2005 equates to approximately 97 
more pups per year at each of the Southeast Alaska rookeries. 
 
Between 2000 and 2008, non-pup counts increased at 2% per year, while pup counts increased at 5% per 
year. It is interesting to note that trends in abundance based on non-pup counts between 2000 and 2008 in 
the Gulf of Alaska (RCAs 7-10) increased at a rate slightly larger than that observed in SE Alaska (i.e., 
3% per year versus 2% per year).  
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4.5.2.6 Fisheries in Russian Portion of Western DPS 
 
To give a complete overview of fishing across the range of the western DPS, we here include information 
gathered on Russian fisheries in the Bering Sea from 1995 to 2008. For a map of these Russian waters, 
see Figure Appendix V-1, and for more details on harvests by the Russian fisheries from 1995 to 2008, 
see Tables in Appendix V. 
 
Western Bering Sea 
 
Between 392,140 mt and 691,656 mt of pollock were taken annually from Russian waters of the Western 
Bering Sea between 1995 and 2008. In 2008, the latest year for which information is available, Russian 
fisheries harvested 554,233 mt of pollock. Harvests of Pacific cod in the same years ranged from a low of 
24,445 mt in 2002 to a high of 55,726 mt in 1996. In 2008—again, the latest year for which we have 
information—Russian fisheries harvested 36,047 mt of Pacific cod. Finally, the Russian Atka mackerel 
fisheries in the Western Bering Sea took 164 mt of Atka mackerel in 1995, and those harvests have 
steadily increased since then, with a high of 2,991 mt of Atka mackerel taken in 2008. 
 
Eastern Kamchatka 
 
In the waters of the Bering Sea off Kamchatka Peninsula, between 1995 and 2008, Russian fisheries 
harvested amounts of pollock that ranged from a low of 10,184 mt in 1995 and a high of 66,367 mt in 
1998. Harvests of pollock in this area in 2008 totaled 58,901 mt. Pacific cod harvests in the area ranged 
from a high of 15,000 mt in both 1995 and 1996 and have generally decreased since that time with a low 
of 5,331 mt in 2006, although harvests climbed again in 2008 to total 9,983 mt. The Russian Atka 
mackerel fisheries off Kamchatka also increased during this period, with a low of 3,111 mt in 1995 and 
much higher harvests each year since then, with a high of 20,866 mt in 2004 and, in 2008, taking 16,161 
mt. 
 
Northern Part of the Sea of Okhotsk 
 
Off the western shore of the Kamchatka Peninsula, in the northern Sea of Okhotsk, the Russian pollock 
fishery decreased from 1,577,319 mt in 1995 to 498,406 mt in 2008. Over the same period, the Pacific 
cod fishery in the area increased from 4,592 mt in 1995 to 9,355 mt in 2008. Relatively few Atka 
mackerel were harvested from this area from 1995 to 2008, with no harvest at all recorded for some years 
(1995, 1996, 1998, 2003, 2007, and 2008) and a high of 51 mt taken in 2001. 
 
Sakhalin 
 
Russian fisheries off Sakhalin Island in the southern Sea of Okhotsk took a low harvest of 1,966 mt in 
1995 and a high of 37,178 mt in the latest year for which we have information, 2008. Harvests of Pacific 
cod during this period ranged from a high in 1996 (1,318 mt) to a low in 2008 (299 mt), and the Russian 
Atka mackerel fishery off Sakhalin took a low of 2 mt in 1998 and a high of 197 mt in 2000, with no 
harvests recorded since 2004. 
 
Kuril Islands 
 
Finally, Russian fisheries off the Kuril Islands took pollock in amounts ranging from 192,131 mt in 1995 
to a high of 452,767 mt in the following year, with a harvest of 206,012 in 2008. Russian fishermen 
harvested Pacific cod off the Kuril Islands in amounts ranging from a low of 7,964 mt in 2004 and a high 
of 17,193 mt in 2000, with a harvest of 13,750 in 2008. And Atka mackerel were fished off the Kuril 
Islands in amounts ranging from 4,334 in 1996 to 32,700 in 2008. 
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4.5.3 Habitat Response to Fisheries of Concern: Short Term Effects 
 
The objective of fisheries management measures implemented in 2002 (NMFS 2001, 2003) was to 
mitigate potential adverse effects of fisheries on Steller sea lions and their critical habitat. These measures 
were intended to address both ecosystem-level effects (e.g., biomass reduction) as well as the temporal 
and spatial effects of fishing by raising minimum fish stock size thresholds (B20%), reducing fishing in 
near-shore portions of critical habitat, reducing seasonal competition for prey, and reducing the likelihood 
of fishery-related localized prey depletions. The spatial-temporal fishery management measures were 
based largely on an analysis of the at-sea distribution of Steller sea lions recorded by satellite linked time-
depth recorders. The analysis led to the development of a “zonal approach” to management for the 2002 
measures (NMFS 2001, 2003), in which near-shore portions of critical habitat were considered more 
important to foraging Steller sea lions than offshore areas. However, as previously acknowledged by 
NMFS, most of the data used in the telemetry analysis was collected from juvenile Steller sea lions less 
than 2 years of age, many of which were likely not completely weaned. As a consequence, the foraging 
habitat of adult animals, particularly females, is underrepresented in the telemetry data that was 
considered in the development of management measures in 2002 (NMFS 2003). 
 
Impacts of fisheries on Steller sea lion foraging success will depend on spatial, temporal, and targeted 
species overlap (Baraff and Loughlin 2000). The potential for competition between fisheries and Steller 
sea lions, as indicated by energetic models, differs for each prey species considered. For instance, the 
estimated consumption of gadids based on the energetic demands and diets of wild Steller sea lions was 
179,000 ± 36,700 mt in all regions of Alaska in 1998. This represented approximately 12% of the total 
commercial catch (Winship and Trites 2003). In the same study, it was estimated that Steller sea lions 
consumed a total of 104,000 ± 20,600 mt of Atka mackerel in 1998, but this was equivalent to 181% of 
the fishery catches off Alaska. At this level, Steller sea lion predation would have also accounted for a 
large proportion of the total natural Atka mackerel mortality.  
 
The amount of prey available for Steller sea lions is rarely known with confidence in the areas (and 
seasons) where they forage, and measures of harvest or total biomass for a larger area (i.e., total biomass 
in the BSAI region) may or may not be good indicators of prey availability. For example, a large catch in 
a small area may indicate that the prey available was substantially reduced (creating poor conditions for 
Steller sea lions), or it may indicate that large amounts of prey were available (good conditions). If total 
biomass estimates for a large region (i.e., the entire stock or some large subset of the entire stock) are 
used as an index of availability, then spatial and temporal patterns of distribution must be predictable or 
assumed constant over space. But observations of fishing distribution (Fritz 1993) and survey results 
indicate that the patterns of the fishery and the distribution of fish may vary considerably and, therefore, 
total biomass estimates may or may not be related to localized biomass estimates (i.e., Aleutian Islands 
pollock, see Section 4.1.4.3).  
 
4.5.3.1 Overlap: Size of Prey 
 
Fisheries may compete with Steller sea lions if they remove the same size of prey from the same areas. 
Fisheries may also reduce the spawning biomass of prey to the extent that the reproductive capacity of the 
fish stock is reduced and, over time, fewer fish become available for Steller sea lions or other predators. 
The degree of overlap in the sizes of groundfish taken by Steller sea lions and by the various groundfish 
fisheries is considerable for pollock, Pacific cod, and Atka mackerel (see Section 3.1.8.2). Evaluation of 
the overlap is confounded by a number of factors. First, the sizes consumed by Steller sea lions are 
determined by the available prey and any preferential selection of prey by size. In the majority of cases, 
scientists do not have sufficient information to characterize the available prey and therefore can measure 
only what was consumed, not necessarily what was preferred (Tollit et al. 2004b, Zeppelin et al. 2004). 
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Second, much of the information presented in the scientific literature on sizes of prey taken by Steller sea 
lions or fisheries has been based on the relationship between otoliths (or other hard part) size and the total 
length of prey. Inferences on the relative importance of prey to Steller sea lions using the occurrence in 
scat data is misleading, as dietary value is determined by biomass consumed and the energy content of 
that fish (at the time it was taken). That is, Steller sea lions may gain a great deal more nutrition (energy) 
from consumption of a single large prey item (in a particular season) than from the consumption of 
multiple small prey items and, therefore, number or occurrence is not necessarily the best indicator of 
dietary value and may underestimate the importance of larger, or more energy rich prey. 
 
4.5.3.2 Overlap: Depth of Prey Species 
 
Depth overlap between foraging Steller sea lions and fisheries may occur for any species taken by 
fisheries on the shelf or shelf break. Competition may be less likely for species found deeper in the water 
column. The extent to which competition between fisheries and Steller sea lions may be avoided through 
partitioning of resources by depth can be difficult to judge using the available information. Scientific 
studies of Steller sea lion foraging patterns are just beginning to characterize the diving depths and 
patterns of Steller sea lions, and they are likely capable of foraging patterns not yet understood or 
anticipated. Describing the overlap in depth between fisheries and Steller sea lions is further complicated 
by diel or seasonal vertical migrations of the fish resources for reproduction, refuge, or foraging. 
 
4.5.3.3 Overlap: Spatial (Evidence for Localized Depletion of Important Prey) 
 
Spatial overlap between fisheries and foraging Steller sea lions could lead to localized depletions of 
Steller sea lion prey. Beginning in 1999, NMFS has conducted a series of investigations of fishery effects 
on local fish populations. These studies, commonly called the FIT studies (after the NMFS Fishery 
Interaction Team that conducted them), were conducted on Atka mackerel on several local populations in 
the Aleutian Islands, Pacific cod on the spawning aggregation north of Unimak Pass, and pollock in 
neighboring troughs south of Kodiak Island.  
 
Atka Mackerel 
 
The potential for fisheries to reduce local abundances of fish was shown for Atka mackerel (Lowe and 
Fritz 1997), so a tagging study was initiated by NMFS in 1999 to estimate local abundance and fish 
movement. The results show large concentrations of fish at Seguam Pass (McDermott et al. 2005), 
moderate concentrations at Kiska Island and Tanaga Pass, and smaller concentrations at Amchitka Island 
(NMFS 2000b). These results are similar to those of Lowe and Fritz (1997), who analyzed changes in in-
season fishery catch per unit effort to estimate initial biomass and fishery harvest rates. Tagging-based 
estimates of movement rates show low movement from inside to outside the trawl exclusion zone at 
Seguam Pass, Tanaga Pass and Kiska Island. In contrast, the movement rate from inside to outside the 
trawl exclusion zone at Amchitka Island was high. Local movement rates are relevant to the question of 
localized depletion because fish that move from inside to outside the trawl exclusion zone become 
vulnerable to the fishery, such that fishing outside the trawl exclusion zone can “draw down” the biomass 
of fish in the no-trawl area. The high biomass and low movement rates at Seguam taken together suggest 
that the trawl exclusion zone there is likely to be effective at maintaining local concentrations of Atka 
mackerel for foraging Steller sea lions. In contrast, the low biomass and high movement rate of Atka 
mackerel at Amchitka Island suggest that the trawl exclusion is not effective at protecting Atka mackerel 
for Steller sea lions. The trawl exclusion zone around Seguam Island may meet its objective because of a 
natural separation of suitable habitat for Atka mackerel inside and outside of the zone. By contrast, other 
trawl exclusion zones (e.g., near Amchitka Pass) may be less effective because the zone bisects habitat 
allowing fish inside to be vulnerable to fishing outside.  
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To further examine the potential for localized depletion of Atka mackerel, exploitation rates 
(catch/biomass) were calculated for the Atka mackerel fishery during August through October in each of 
the Atka mackerel tagging areas. Catch data were derived from the Norpac database and represent all 
Atka mackerel catches by observed commercial catcher processors in each of the specific study areas. The 
local exploitation rates estimated in this analysis were low for Seguam Pass, Tanaga Pass and Kiska 
Island (<5%) and little danger of localized depletion of prey is expected. However, higher exploitation 
rates at Amchitka (50%) make this area susceptible to localized depletion during the time of the fishery in 
the area outside the trawl exclusion zone (NMFS 2006b; Ortiz and Logerwell 2010).  
 
Pacific Cod 
  
There are two recent studies aimed at evaluating fisheries effects on Pacific cod in the eastern Bering Sea. 
One was a FIT field study conducted by NMFS (Connors et al. 2004, Conners and Munro 2008) and the 
other was an analysis of fishery and survey data presented by Fritz and Brown (2005). The FIT 
experiment uses a before-after, treatment-control type design to compare the seasonal rate of change in 
cod abundance within the Cape Sarichef no-trawl zone (near Unimak Pass) to the rate of change in the 
adjacent heavily-trawled area. While the cod catch rates and observed seasonal changes were variable 
over the three years of the study, the results of the comparison between trawled and untrawled areas were 
consistent. In each of the three years (2003-2005), the nonparametric statistical test indicated no 
difference between sites in the trawled and untrawled areas (p-values of 0.81 to 0.98). Power calculations 
indicate that the experiments in 2004 and 2005 would have been able to detect a reduction in the average 
catch of the trawled zone in the range of 20-30%. Maps of the observed catches and seasonal percentage 
changes show no consistent spatial pattern. Opportunistic tag release and recovery data collected as part 
of the FIT experiments suggests a high rate of movement through the study area. This is a compelling 
explanation for why no localized decreases in cod were observed, despite high levels of fishery catch 
(NMFS 2006b).  
 
Fritz and Brown (2005) analyzed fishery-derived data on Pacific cod biomass collected in the eastern 
Bering Sea, from Unimak Pass to the outer edge of Bristol Bay. The focus of the analysis was the area 
north of Unimak Pass that is considered a cod spawning area. During a 1.5 month fishing period in 2001, 
cod abundance (as reflected by changes in fishery catch per unit effort) in the focal area north of Unimak 
Island declined significantly and this apparently was not related to large-scale emigration. Fishery effort 
outside of the cod spawning area provided no evidence that large numbers emigrated. As Fritz and Brown 
(2005) note, this pattern may be different depending on the pattern of migration, emigration, and fishing 
each year.  
 
At first glance the two studies described above seem to contradict each other. However, the studies were 
conducted at different spatial scales such that they actually complement each other. The FIT study was 
designed to examine the potential for fishery depletion of Pacific cod at the scale of the trawl exclusion 
zone, tens of nautical miles. The Fritz and Brown analysis was conducted in the same area of the Bering 
Sea but at a larger scale, hundreds of nautical miles. The authors of the FIT study suggest that although no 
depletion was observed at the small-scale of the trawl exclusion zone, movement of cod through the study 
area could result in a larger-scale effect. During winter there may be a flow from the northwest to the 
southeast along the continental slope as cod aggregate prior to spawning. If net flow is occurring as cod 
pass near Cape Sarichef, then an intense fishery there would amount to an interruption of that flow such 
that the effect would be detected downstream rather than in the immediate neighborhood of the fishery. 
Other cod movements (possibly in response to tides, prey availability, diurnal cycles, etc.) could result in 
back-filling of a fishery depletion, analogous to dipping water from a bucket such that the overall depth of 
water in that bucket is lowered but the depth at the locale of the dipper is no lower than anywhere else in 
the bucket. The scale of the Fritz and Brown study may represent the larger scale at which one would 
expect to detect a fishery effect. Based on their results, one can hypothesize that at the scale of hundreds 
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of nautical miles, cod movement is not sufficient to displace or disperse a fishery effect. Before-after, 
treatment-control type experiments at larger scales need to be conducted to test this hypothesis.  
 
Based on all the available evidence, it is not possible to definitively conclude that the fishery north of 
Unimak Island does not affect foraging efficiency of Steller sea lions within their critical habitat by 
reducing densities of Pacific cod during winter (when the frequency of occurrence of cod in their diet is 
the highest).  
 
Pollock 
  
FIT conducted a walleye pollock fishery interaction study off Kodiak Island in August 2000, 2001, 2002, 
2004 and 2006. The study design consisted of repeated acoustic-trawl surveys of two adjacent areas 
before and after the start of the commercial walleye pollock fishery. Barnabus Trough was open to fishing 
while Chiniak Trough was closed to fishing. Unfortunately, virtually no fishery occurred in the study area 
during 2000, and 2002. About 2850 mt and 1700 mt of adult pollock were harvested from the study area 
during the C season in 2001 and 2004, respectively. Only about 800 mt were removed in 2006. Study 
results from 2001 show high temporal variability in adult pollock biomass in the fished area, but not in 
response to fishing (Wilson et al. 2003). In contrast, results from 2004 show a decrease in pollock 
biomass in the fished area following the start of commercial fishing. No concurrent decrease in adult 
pollock biomass in the unfished area was observed (NMFS 2006b). Results from 2006 show a decrease in 
pollock in the fished trough, but a similar decrease was also observed in the unfished trough (Chris 
Wilson, Alaska Fisheries Science Center, pers. com.). In summary, results from two of the three study 
years (2001, 2006) do not provide support for a localized depletion of pollock. Further study is needed to 
understand the response of pollock to greater levels of fishing effort.  
 
NMFS has also examined the potential fishery effects on pollock with analysis of acoustic data collected 
from commercial fishing vessels participating in the Bering Sea pollock fishery. An area identified by 
Barbeaux and Dorn (2003) as an intensely fished area in the southeastern Bering Sea in 2001 and 2002 
was selected for an opportunistic acoustic visualization study (Barbeaux et al. 2005). A total of 51,200 mt 
of pollock were removed from the 280 km2 study area between 20 January 2003 and 26 February 2003. 
Both the CPUE and the acoustic index of abundance (mean log backscatter) show a decline over the 
duration of the fishery. The snapshots provided by the acoustic data show a noticeable decline in density 
and aggregation distribution from a few large, highly dense aggregations in January to a larger number of 
smaller, less dense aggregations by the end of February. Note that the data show a persistent "formation" 
of pollock during the same year and season, but the larger scale analysis shows that the overall density of 
pollock still declines with time over the duration of the fishery. All changes in distribution observed from 
January to February cannot be attributed solely to fishery interactions, seasonal emigration from the study 
area could also be a factor.  
 
Statistical and correlative analyses of fishery effort/catch with trends in local Steller sea lion populations 
have yielded equivocal results, some indicating a positive and some a negative relationship between catch 
and Steller sea lion population trends (Loughlin and Merrick 1989, Ferrero and Fritz 1994, Dillingham et 
al. 2006). The utility of these analyses is diminished by issues of temporal and spatial scale mismatch 
between the treatment (magnitude of fish catch around a rookery) and response (population trend at that 
rookery), since animals breeding at a particular rookery range much farther during the year than the area 
encompassed by the catch data. One study (Hennen 2006), found significant positive relationships 
between several metrics of fishing and the steep rates of population decline in the 1980s. This relationship 
vanished in the 1990s, leading to the conclusion by Hennen (2006) that measures taken in the early 1990s 
(e.g., trawl exclusion zones, spatial-temporal management, shooting ban, reduction in incidental catch) 
may have been effective in slowing the decline. 
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Another important spatial consideration is the potential for an “edge effect”. In the 2001 Biological 
Opinion, NOAA Fisheries explored the issue of the edge effect in Section 5.3.1.7. NMFS originally 
brought this issue to light in the 1998 Biological Opinion as a concern about the concentrated fisheries in 
the EBS near Sea Lion Rocks (Amak Island) and in the foraging area. The question is whether effects of 
fishing along the edge of a closure zone (e.g., a 10 nm closure zone) would be found on the prey field 
within that zone. For example, if fish are moving along the coast, entering an area around a haulout that is 
closed, those fish could in theory be intercepted by the fishery and therefore reduce the availability of 
prey within a zone in which they never fished; this concept can be compared to a downstream effect. The 
results of the Atka mackerel and Pacific cod FIT studies described above apply to the question of whether 
fishing along the edge of a closure zone could impact prey fields inside the zone. Tagging-based estimates 
of Atka mackerel movement rates showed low movement from inside to outside the trawl exclusion zone 
at Seguam Pass, Tanaga Pass and Kiska Island. In contrast, the movement rate from inside to outside the 
trawl exclusion zone at Amchitka Island was high (McDermott et al. 2005, NMFS 2006b, McDermott 
AFSC pers. com). Local movement rates are relevant to the question of localized depletion due to an 
“edge effect” because fish that move from inside to outside the trawl exclusion zone become vulnerable to 
the fishery, such that fishing outside the trawl exclusion zone can “draw down” the biomass of fish in the 
no-trawl area. The low movement rates at Seguam suggest that an edge effect is not likely to be a problem 
there and that the trawl exclusion zone is likely to be effective at maintaining local concentrations of Atka 
mackerel for foraging Steller sea lions. In contrast, the high movement rate of Atka mackerel at Amchitka 
Island suggests commercial fishing on the edge of the zone could impact fish inside such that the trawl 
exclusion is not as effective at protecting Atka mackerel for Steller sea lions. As an adjunct to the Pacific 
cod local depletion study, FIT scientists also conducted preliminary tagging studies of Pacific cod in 2002 
and 2003. The main goal of these studies was to test feasibility of tagging for this species and work out 
tagging and handling procedures. Over 2,000 tags were released in April 2002 and approximately 4,000 
tags were released in winter 2003 (NMFS 2006b). While tagging data from these releases provides 
primarily qualitative information about fish movement, the results are useful for examining the potential 
for an edge effect. The results show that at least a portion of the Pacific cod in the vicinity of Unimak 
Pass move great distances (up to 80 nautical miles) over time scales as short as a few weeks. These results 
are not compatible with the idea of a spatially static pool of fish that remains in one location over the 
season. They suggest that an appropriate spatial scale for movement of Pacific cod in this region is larger 
than the 10-20 nautical miles of the existing trawl closure zones. If cod move across trawl exclusion zone 
boundaries, as these tagging data suggest they may, then commercial fishing on the edges of the closure 
areas could impact the density of Pacific cod inside the closure.  
 
4.5.3.4 Overlap: Temporal 
 
Changes in behavior, foraging patterns, distribution, and metabolic or physiological requirements during 
the Steller sea lion annual cycle (Figure 3.24) are all pertinent to consideration of the potential impact of 
prey removal by commercial fisheries. Steller sea lions, at least adult females and juveniles, are unlike 
other marine mammals that store large amounts of energy (fat) to allow extended periods of fasting. 
Steller sea lions need more or less continuous access to food resources throughout the year. Nevertheless, 
the sensitivity of Steller sea lions to competition from fisheries may be higher during certain times of the 
year. Reproduction likely places a considerable physiological or metabolic burden on adult females 
throughout their annual cycle. Following birth of a pup, the female must acquire sufficient nutrients and 
energy to support both herself and her pup. The added demand may persist until the next reproductive 
season, or longer, and is exaggerated by the rigors and requirements of winter conditions. The metabolic 
requirements of a female that has given birth and then become pregnant again are increased further to the 
extent that lactation and pregnancy overlap and the female must support her young-of-the-year, the 
developing fetus, and herself. And again, she must do so through the winter season when metabolic 
requirements are likely to be increased by harsh environmental conditions. 
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Behavioral observations indicate that lactating females spend more time at sea during winter than in the 
summer. Attendance cycles (consisting of one trip to sea and one visit on land) averaged about 3 days in 
winter and 2 days in summer (Trites and Porter 2002, Milette and Trites 2003). Time spent on shore 
between trips to sea averaged about 24 hours in both seasons. The winter attendance cycle of dependent 
pups and yearlings averaged just over 2 days, suggesting that Steller sea lions do not accompany their 
mothers on foraging trips. Foraging trips by mothers of yearlings were longer on average than those by 
mothers of pups. 
 
Weaned pups may be independent of their mothers, but may not have developed adequate foraging skills. 
They must learn those skills, and their ability to do so determines, at least in part, whether they will 
survive to reproductive maturity. This transition to nutritional independence is likely confounded by a 
number of seasonal factors. Seasonal changes may severely confound foraging conditions and 
requirements; winter months bring harsher environmental conditions (lower temperatures, rougher sea 
surface states) and may be accompanied by changing prey concentrations and distributions (Merrick and 
Loughlin, 1997). Weaned pups’ lack of experience may result in greater energetic costs associated with 
searching for prey. Their smaller size and undeveloped foraging skills may limit the prey available to 
them, while at the same time, their small size results in relatively greater metabolic and growth 
requirements.  
 
Other times of the year are also important for Steller sea lions. For example, the observed increases in 
consumption by captive animals in the fall months indicate that preparation for winter is important. 
Spring is also important as pregnant females will be attempting to maximize their physical condition to 
increase the likelihood of a large, healthy pup (which may be an important determinant of the subsequent 
growth and survival of that pup). Similarly, those females that have been nursing a pup for the previous 
year and are about to give birth may wean the first pup completely, leaving that pup to survive solely on 
the basis of its own foraging skills. Thus, food availability is surely important year-round, although it may 
be particularly important for juvenile animals and pregnant-lactating females during the winter. 
 
Diet studies of captive Steller sea lions indicated that they adjust their intake levels seasonally, with 
increases in fall and early winter months (Kastelein et al. 1990, Rosen and Kumagai 2008), and with 
season being a better predictor of body condition than the quality of prey consumed (Calkins et al. 2005). 
Further, prey diversity may be lower in the winter (Sinclair and Zeppelin 2002, Trites et al. 2006d). These 
adjustments varied with age and sex of the studied animals, and the extent to which the patterns observed 
are reflective of foraging patterns in Steller sea lions in the BSAI or GOA regions is not known. 
Nonetheless, such studies support the idea that the fall and winter period is a time of high metabolic 
demand (Rehberg and Burns 2008, du Dot et al. 2008), and supports the importance of prey availability 
year-round. 
 
4.5.3.5 Overlap: Compressed Fisheries 
 
Numerous gear types have been used for fishing including jig, pot, hook-&-line, bottom trawl, and 
pelagic trawl gear. Also numerous vessel classes are used including everything from small skiffs, catcher 
boats, freezer longliners (hook-&-line), and large catcher processors. Descriptions of these fisheries are 
outlined in detail in the Groundfish SEIS (NMFS 2004). 
 
Observer data were used (section 5.3.1.6 and Figures 5.1 and 5.2 in NMFS, 2001) to describe 
concentration in time and space for BSAI trawl, pot, and hook-&-line fisheries (Figure 4.31). In this 
analysis, the timing of catch was linked to the spatial and temporal concentration of fishing effort. 
Looking at the percentage of catch that was caught in areas with high catch rates, trawl fisheries were 
noted in the BSAI to have the highest proportion of their catch in cells with high catch rates. Pot gear had 
less of a proportion in those high catch rate cells, whereas hook-&-line gear had the highest proportions of 
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catch in the lowest catch rate bins (Figure 4.31). These data suggest that the hook-&-line fishery is more 
dispersed than the trawl fishery, and may be less likely to cause localized depletions of prey. However, 
the critical link between fisheries removals (time, rate, location, etc.) and the effects on Steller sea lions is 
poorly understood and we cannot determine the relationship between these catch rates and the impacts on 
prey except that higher catch rates would be more likely to result in localized depletions (or prey field 
effects) as described by NMFS (2006b). Some published papers (Lokkeborg et al. 1989, Lokkeborg 1998, 
and Lokkeborg and Ferno 1999) have looked at the effects of gear such as hook-&-line on the distribution 
and abundance of fish species. Hook-&-line fisheries appear to be more dispersed in both time and space - 
one of the fishery components which would reduce the likelihood of resulting in adverse modification of 
critical habitat (NMFS 2001, 2003). The likelihood of jig gear resulting in localized depletions is 
extremely low, yet there are few scientific data to support this (i.e., the link between removals of fish and 
adverse impacts to Steller sea lions) except for extremely low catch rates. 
 
4.5.3.6 Response of Steller Sea Lions to Habitat 
 
Sinclair and Zeppelin (2002) is the principal publication describing Steller sea lion diet in Alaska based 
on scat analysis during the 1990s. In Sinclair et al. (2005) three more years of diet data were used to 
enhance the understanding of Steller sea lion diet, especially for the western DPS. They used cluster 
analysis that grouped Steller sea lion rookeries based on population trend and diet. Rookery clusters in the 
GOA based on diet included pollock, salmon, and arrowtooth flounder; clusters in the western GOA and 
eastern Aleutian Islands included pollock, salmon, Atka mackerel, sand lance, and herring; while those 
farther west clustered around a diet composed of Atka mackerel and cephalopods. 
 
McKenzie and Wynne (2008), found that arrowtooth flounder is more prevalent in the diet of Steller sea 
lions than previously reported, at least in some areas. This study in the Kodiak Archipelago found that the 
most important species in terms of frequency of occurrence and numerical abundance were Pacific sand 
lance, walleye pollock, arrowtooth flounder, Pacific cod, salmon, and Pacific herring. Significant 
differences in diet composition were found among regions, seasons, and years, suggesting that the diet of 
Steller sea lions is strongly influenced by local and temporal distributions and abundances of prey. 
Herring dominated scat collections from the west coast of the archipelago and accounted for most (14 to 
30%) of the differences in regional diet in spring and winter. Annual variation in diet was relatively low 
in winter, whereas spring and fall diets varied from year to year, with regional-specific shifts in dominant 
prey. Results from the study generally agree with diet studies conducted in the 1990s, but differ markedly 
in the relative importance of the major prey species, particularly the high ranking of arrowtooth flounder 
(frequency of occurrence at 35%) in the diet. In scats containing arrowtooth flounder, sand lance and 
pollock co-occurred in similar proportions (47.8 and 47.2%, respectively). 
 
In field studies addressing Steller sea lion foraging efficiency and behavior, Sigler et al. (2009) found that 
Steller sea lions in Southeast Alaska selected intermediate-sized fish and avoided small (<10 cm) and 
large (>60 cm) fish, and that they moved between areas as prey became seasonally available. The number 
of Steller sea lions present was directly related to the amount of prey available; a standing biomass of 500 
to 1700 mt of prey in a non-breeding area such as Frederick Sound, depending on species composition, 
can attract and sustain about 500 Steller sea lions. Their study results suggested that a diet with 
substantial year-round contributions from less nutritious, but abundant prey such as pollock can form part 
of a healthy diet as long as more nutritious prey such as herring, salmon or eulachon also are consumed. It 
also seems that the ability of Steller sea lions to predict locations of forage “hot spots” may be more 
important than the actual density of fish (Gende and Sigler, 2006). They showed that even low densities 
of prey were used if they were the same places every year thereby reducing Steller sea lion forage time 
and effort. Higher density food patches that were highly variable resulted in more Steller sea lion search 
effort to find and exploit them. Steller sea lions are not unusual in that they return to forage areas where 
they were successful during past foraging trips. 
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Call et al. (2007) reported on the relationship between foraging behavior and prey availability. Their 
study showed that time at-sea was significantly longer for juvenile Steller sea lions in the central and 
eastern Aleutian Islands and central Gulf of Alaska than for juveniles from Prince William Sound and 
Southeast Alaska. They concluded that if the energetic requirements of Steller sea lions are equivalent 
between the two areas, then this finding would suggest differences in prey abundance, distribution, or 
composition. Interestingly, Gelatt et al. (2007) report increasing occurrence of genetic haplotypes from 
the western DPS in Southeast Alaska (eastern DPS) and speculated that it may be the result of habitat 
degradation in the west. Call et al. (2007) further speculated that the fjord/protected coastal waters of 
Southeast Alaska may facilitate prey constriction and serve to limit distances Steller sea lions must travel 
to forage, whereas the Aleutians and Gulf of Alaska areas are more of an open-ocean environment with 
less prey constraint by physical features so that juveniles in those areas may have to travel greater 
distances or increase search times for prey.  
 
In our earlier biological opinions we used data derived from satellite telemetry to describe foraging 
activity of Steller sea lions, especially juveniles, based on dive location, dive depth, and dive duration. 
For this opinion additional analyses were conducted using the same data set but the locations associated 
with diving to >4 m were considered by individual (AFSC, 2010b). For each individual, cumulative 
frequency distributions were calculated in 1 nm bins to show the proportion of locations by distance to the 
nearest listed Steller sea lion rookery or haulout site. Dives were also grouped based on the ten RCAs 
discussed above. These ten areas are analogous to our larger geographic regions (e.g. central Aleutian 
Islands) but numbered and with some minor changes in boundaries. This new perspective provided and 
indication to the extent 10 nm and 20 nm distance bins encompass potential foraging locations of juvenile 
Steller sea lions from the western DPS. Results were consistent with earlier findings that at least 75% of 
dives by juveniles were within 10 and 20 nm of a listed site. For Steller sea lions 3-10 months of age, all 
diving locations in summer for about two-thirds of the individuals (25 of 39 Steller sea lions) were within 
10 nm and four-fifths were within 20 nm. In winter about half of the 3-10 month old individuals dove 
entirely within 10 nm and three-fourths were entirely within 20 nm. Steller sea lions older than 10 months 
of age tended to have more locations distant from a listed site, consistent with other descriptions of 
ontogenetic-related behavioral patterns (Loughlin et al. 2003, Raum-Suryan et al. 2004, Fadely et al. 
2005, Pitcher et al. 2005, Rehberg and Burns 2008). Details on dive locations by region will be provided 
below in section 5.4.2. As described by AFSC (2010b) however, none of the juvenile Steller sea lions 
were captured in RCAs 1-2, but rather entered those areas from elsewhere. Because of the small numbers 
of Steller sea lions tracked in RCAs 1-3, grouping the patterns of use among individuals within RCAs 1-4 
provide another perspective on critical habitat use by juvenile Steller sea lions in the western Aleutian 
Islands. Because there is considerable evidence of environmental and habitat variability and segregation 
along the Aleutian Island chain (Rodionov et al. 2005; also see Section 4.4.5.3) that may influence Steller 
sea lion abundance and behavior (Sinclair and Zeppelin 2002, Call and Loughlin 2005, Fadely et al. 2005, 
Trites et al. 2007, Lander et al. 2009), limiting the pattern combination to only RCAs 1-4 may better 
reflect behaviors within any of RCAs 1-4 individually than if distributions found among all RCAs were 
combined. 
 
Fadely et al. (2005) used telemetry to study juvenile Steller sea lions in the eastern Aleutian Islands and 
found that most locations from the radio-equipped juveniles (5-21months of age) were within 10 nm of 
shore and associated with on-shelf waters less than 100 m deep. Use of off-shelf waters increased in May, 
as did trip durations. There were age-related and seasonal changes in juvenile trip length and diving 
behavior that coincided with rapid changes in oceanography and prey availability. In a different study, 
instrumented pups were seen to make shorter and shallower dives than juveniles and adults, but as in 
earlier studies, juveniles and adults dove to similar depths (Rehberg and Burns 2008). Also, subadult and 
adult dive activity corresponded to diurnal prey migration but pup dive behavior did not. And last, the 
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study showed that pup dive activity reflected the pup’s physiological and behavioral development where 
juvenile dive behavior reflected seasonal prey availability differences (Rehberg and Burns 2008). 
 
4.5.4 Habitat Response to Fisheries of Concern: Long Term Effects 
 
Many fisheries in the North Pacific are managed using a maximum sustainable yield (MSY) single-
species strategy. MSY is based on the assumption that production of fish recruits, on average, is in excess 
of the level needed for replacement and that fisheries can remove the surplus of adults without 
jeopardizing future stock recruitment. Fishing mortality rates (F) set using single-species, MSY 
methodologies are designed to maximize yield (weight of catch) before it is lost to natural mortality (M) 
and while avoiding overfishing the target stock. Fishing at F40% will, theoretically, reduce the average 
spawning stock size to 40% and total biomass to approximately 50% of pristine levels (using single-
species assessments), although ecosystem modeling indicates that the single-species predictions may 
underestimate the status of commercially fished population relative to the unfished condition. 
 
In NMFS (2000), all of these issues were explored and a control rule was implemented that prohibits 
directed fishing for pollock, Pacific cod, and Atka mackerel when biomass falls below B20%. Key 
questions remain regarding the utility of single species management, the impacts of adding an additional 
(and highly efficient predator) to the ecosystem, and key assumptions regarding natural mortality and 
fecundity (NRC 2006, Trites et al. 2006e).  
 
4.5.4.1 Relationship Between Environmental Changes and Fishery Effects 
 
Bailey (2000) suggested potential connections between climate shifts, food web effects, and pollock 
recruitment in the GOA, but did not address potential fishing effects. Understanding Gulf of Alaska 
pollock production has been difficult for stock assessment teams since pollock became an important 
resource to domestic fisheries during the 1980s. Despite regulation of fishing mortality since that time, 
production (mainly pollock recruitment) has been unpredictable, and therefore has received considerable 
research attention in the attempt to correct this lack of predictive capability. Scientists searching for 
answers have often chosen either fishing or the “natural” explanations, but integration is rare. One 
potential physically mediated mechanism for changes in GOA pollock population dynamics has been 
suggested by Bailey (2000). Notably, the biomass trajectory of GOA pollock does not correspond directly 
to the regime shift of 1976-77; rather biomass peaks in 1981-82 and then declines to present levels 
roughly equivalent with the early 1970’s. This contrasts with the trajectories of several other exploited 
populations, notably flatfish such as arrowtooth flounder and Pacific halibut, which show a steady 
increase from the late 1970’s through the present, suggesting a connection, though not a mechanism, for 
climate regime control (Clark et al. 1999). Bailey (2000) suggests that pollock population dynamics are 
nevertheless related to the 1976-77 regime shift in an indirect way. He proposes that in the 1970s, pollock 
recruitment was largely driven by larval mortality and that the regime shift increased plankton production 
in Shelikof Strait and throughout the GOA (there is no reference given for this critical phenomenon), 
leading to better larval survival and constantly improving pollock recruitment increasing population 
biomass. Then, after a 5-10 year lag the “ecosystem matured and the abundance of large predators built 
up,” thus increasing predation on the juvenile phase in the life history and countering the effects of 
(presumably still) increased larval survival, reducing recruitment and ultimately pollock population 
biomass.  
 
One way to assess the relative effects of fishing and environmental effects including predation is with 
static and dynamic food web models including as many relevant ecosystem groups as possible. One effort 
used simulated Aleutian Islands food web in attempt to put a relative weight/importance to the different 
hypotheses for causes of Steller sea lion decline (Guénette et al. 2006). However, this modeling exercise 
was performed with “in-built” assumptions; for example, killer whales were assumed prior to fitting the 
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model to data to be able to switch prey sufficiently to become a substantial source of mortality, and 
bottom-up production in the Aleutians was assumed to be correlated with the PDO, despite a lack of 
specific process evidence. Therefore, while the Guénette et al. 2006 study can be described as an 
“exploration of the parameter space” for determining the type of ecosystem interactions which might 
govern Steller sea lions, it was statistically and methodologically insufficient to either confirm or 
strengthen particular hypotheses governing the Steller sea lion trends in the Aleutian Islands. 
 
In particular, recent research on the Aleutians Islands (Logerwell et al. 2005) has emphasized the 
importance of spatial and longitudinal structure in testing hypotheses on factors governing fish production 
and therefore prey effects on Steller sea lions in the regions. Localized and broad-scale Aleutians Islands 
food webs (Ortiz 2007, Aydin et al. 2007) clearly show the Aleutians fish community to be highly 
dynamic and strongly spatially structured with production breaks between widely-spaced Aleutian passes, 
and thus less amenable to predictive modeling approaches used in Guenette et al. (2006) or described for 
the Gulf of Alaska (see below). Aydin et al. (2007) suggest that in the Aleutian Islands, unlike the EBS 
and GOA, Atka mackerel, walleye pollock, and Pacific cod production rates are tightly interlinked, 
consuming each other’s juveniles and responding to climate variation with strong spatial structure, 
making current broad-scaled predictive or hypothesis-testing models and tools extremely uncertain. Two 
approaches are being examined to lower this predictive uncertainty. The first is a focus on local-scale 
modeling calibrated by local-scale field-work. The second is a detailed, age-structured construction of a 
three-species stock assessment model for the Aleutian Islands with food web interactions between Atka 
mackerel, walleye pollock, and Pacific cod (Kinzey and Punt, submitted) which will allow a more 
thorough exploration of hypotheses governing the dynamics of Steller sea lion prey in the Aleutian 
Islands. 
 
Gaichas (2006) used an extended set of statistical fitting methods (Aydin et al. 2006) on a more complex 
dynamic ecosystem model (Aydin et al. 2007) to evaluate different hypotheses regarding the relative 
effects of fishing history, climate change, and predator prey interactions in determining biomass 
trajectories for important species in the Gulf of Alaska. The GOA dynamic ecosystem model is based on a 
food web model. The GOA food web model includes area- and time-specific production and consumption 
parameters based on research surveys and single species stock assessments that characterized the state of 
the system in the early 1990s. It also includes explicit juvenile groups for major groundfish and 
pinnipeds, and substantial taxonomic detail in benthos, pelagics, birds, and marine mammals. The GOA 
model includes 129 living groups (4 producer and 125 consumer), 5 detritus groups, and 15 fisheries. 
Fishery catches were reconstructed from NMFS Observer catch composition sampling data for groundfish 
fisheries, ADF&G catch statistics for salmon, herring, and crab fisheries, and International Pacific Halibut 
Commission (IPHC) research surveys and literature values for the halibut fishery. Details of model 
construction and parameterization for the GOA are documented in Gaichas (2006) and Aydin et al. (2007)  
 
In the dynamic ecosystem model, twelve historical time series represented the dynamics of species groups 
ranging from Steller sea lions through commercial groundfish to pandalid shrimp. This background 
information was used to develop an experimental design which compares biomass and catch trajectories 
predicted from the ecosystem model with the twelve species time series from the Gulf of Alaska for six 
hypotheses of ecosystem control (Gaichas 2006).  
 
In general, none of the results support the idea that the historical effects of fishing are reversible (Gaichas 
2006; NMFS 2006b). Removing fishing mortality from populations initialized in the early 1990s and 
running the model without fishing for over 100 years did not produce populations “recovered” to pre-
fishing biomass. It was necessary to both estimate specific predator-prey relationships and provide some 
form of increased historical production, in addition to removing fishing mortality, for populations to reach 
historical levels.  
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In all modeled hypotheses, fits for several groups were consistently poor. The high historical biomass of 
Steller sea lions is not produced by any hypothesis. However, some potentially important relationships 
between juvenile Steller sea lions and pollock were suggested by one of the better-fitting models which 
incorporated both fishing and our best information on environmental effects on herring, POP, and pollock 
production (recruitment). The consistent lack of fit to the historical portion of the Steller sea lion time 
series in all models has been observed in other studies, but results from the present study still provide 
insight into ecosystem relationships and potential fishery interactions for this protected species. The 
Steller sea lion time series is likely to represent Steller sea lion biomass dynamics well, because the time 
series themselves are estimated from field sampling at the appropriate Gulfwide scale.  
 
It is important to note that the biomass time series for juvenile Steller sea lions mirrors that for pollock, 
and is best explained in the model forced with pollock recruitment for the later portion of the time series 
from 1980-2002. The changes in juvenile biomass do not translate into changes in the adult population, 
however, most likely because the biomass of adults is so much larger that it absorbs these short term 
fluctuations. The early part of the series where biomass of juvenile and adult Steller sea lions was high is 
not explained by any model, suggesting that no mechanisms producing a high historical biomass of 
Steller sea lions were implemented under any tested forcing hypothesis. This is consistent with the 
findings of another modeling study specifically designed to address the Steller sea lion decline (NRC 
2003). In that study, the decline of Steller sea lions in Alaska could only be explained by including 
increased adult mortality, apparently from undocumented culling of these predators by participants in the 
fishery. The only other hypotheses supporting a realistic Steller sea lion decline involved increased 
mortality of small pelagic fish due to disease outbreaks, or decreased vulnerability of Steller sea lion prey 
as a result of the 1977 regime shift, for which no mechanism was identified (NRC 2003). The ecosim 
model used in the NRC hypothesis testing suffered from an unfortunate lack of precision in the inclusion 
of time series from both the Bering Sea and the Gulf of Alaska; for example, pollock biomass and 
recruitment time series from the Bering Sea were mixed with small pelagic and invertebrate time series 
derived from Anderson and Piatt (1999) which apply only to the GOA (and then only to the nearshore 
GOA as shown above). Given that Bering sea pollock biomass is an order of magnitude higher than GOA 
pollock biomass, and that Bering sea pollock biomass trends have been stable to increasing over the same 
period that GOA pollock sharply declined (Ianelli et al. 2005, Dorn et al. 2005), it seems possible that 
any relationship between pollock and Steller sea lions in the GOA might have been overlooked in the 
NRC analysis. The NRC report (2003) rightly concludes that the historical data which might support one 
of these population decline hypotheses over another was never collected, so the “true” explanation may 
never be revealed. While the present study was not designed to address Steller sea lion declines 
specifically, the inclusion of appropriate time series and parameters for the GOA does reveal a potential 
linkage between pollock recruitment and juvenile Steller sea lions. The strength of this linkage may be 
important for fishery and protected species management, and because it is not dependent on unobserved 
historical events, research efforts may evaluate it further. 
 
The results of Gaichas (2006) demonstrate that both environmental variation and historical fishing effects 
(and predator prey interactions) are necessary to explain historical Gulf of Alaska ecosystem dynamics, 
and even then some dynamics remain unexplained. Ecosystem modeling suggests that no single 
hypothesis explains all biomass time series, suggesting that in the GOA, there is no single main driver of 
the ecosystem. Both “top-down” control by fishing and “bottom-up” environmental effects either for 
individual species or for the entire system are necessary to explain ecosystem dynamics. Furthermore, 
different groups are best explained by different control hypotheses, which in turn imply very different 
predator-prey relationships within the ecosystem. Gaichas (2006) concluded that fishing, environmental 
change, and keystone species drive regime dynamics, and must be considered together. Further, while 
fishing clearly has effects in the GOA, fishing effects do not damp out all other ecosystem processes. It is 
difficult at this point to determine whether a fished ecosystem without clear fishing dominance to be 
ecologically healthier relative to those with a single dominant fishing driver. Clearly, fishery management 
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is necessary in a system with multiple drivers—and may be crucial to preventing fishing from becoming 
the dominant driver (NMFS 2006b). 
 
4.5.4.2 Changes in Prey Size and Age Distribution 
 
Fisheries generally target larger, older individuals. As a result, a fished population will be composed of 
smaller, younger individuals, and have a smaller average size and age than an unfished population of the 
same species (NMFS 2000, Walsh et al. 2005, Trites et al. 2006e, NMFS 2006b; see Figures 4.32 and 
4.33). These fishery-related changes may have two consequences for foraging sea lions. First, the 
distribution of fish within the water column and geographically, which often correlates with age (Ianelli et 
al. 2005), will be altered in a way that potentially affects availability to foraging Steller sea lions. Second, 
a reduction in the average size of individual fish will reduce the per capita energy content and may 
necessitate increased foraging effort by Steller sea lions to obtain the equivalent amount of energy in a 
larger number of small fish (Calkins and Goodwin 1988, NMFS 2000, NMFS 2006b). 
 
Recent efforts to summarize quantitative ecosystem indicators for fisheries management have identified 
size-based indicators, such as the community size spectrum (CSS), as an important class of indicators for 
tracking fishery exploitation effects on fish communities (Cury and Christensen 2005, Kruse et al. 2006, 
Hall et al. 2006, Greenstreet and Hall 1996, Rice & Gislason 1996, Duplisea et al. 1997, Greenstreet et al. 
1999, Bianchi et al. 2000, Zwanenburg 2000). The CSS examines the relationship between the abundance 
and size of animals in a community, and has been found to explain some fishing induced changes at a 
system-wide level. Fishing may change the abundance of organisms of different size classes, particularly 
the amount of larger animals, affecting the slope of the descending limb of the size spectrum. For 
example, in an exploited fish assemblage, larger fish generally suffer higher fishing mortality than smaller 
individuals and this may be one factor causing the size distribution to become skewed toward the smaller 
end of the spectrum (Zwanenburg 2000), and leading to a decrease in the slope of the size relationship 
over time with increasing fishing pressure.  
 
Studies in some areas, such as the Scotian shelf and the North Sea, have shown significant linear 
decreasing trends in CSS slopes, implying that a decreasing abundance of large fish in those systems 
(Bianchi et al. 2000). The eastern Bering Sea groundfish community, as sampled in the annual bottom 
trawl survey, however, does not show a significant linear trend in the CSS slopes during 1982-2006 
(Boldt et al. in progress, Bartkiw et al. 2007). During the 1980s the slopes became less negative, implying 
an increase in the abundance of large individuals and/or a decrease in the abundance of small individuals 
(Boldt et al. in progress, Bartkiw et al. 2007). This trend is the opposite of what would be expected if 
fishing were removing the large fish. CSS slopes were variable in the 1990s and then the trend reversed 
during 2002-2006. Factors other than fishing, such as climate regime shifts that affect fish distribution 
and production, may also influence the community size spectrum. 
 
4.5.4.3 Changes in Prey Spatial Distribution 
 
Much of the preceding discussion on the potential for competition between the Steller sea lion and BSAI 
and GOA groundfish fisheries has focused on exploitative competition; that is, it examines competition 
that occurs when fisheries remove prey and thereby reduce prey availability to Steller sea lions. In 
addition to exploitative competition, fisheries may affect Steller sea lions through interactive competition. 
Examples of interactive competition include disruption of normal Steller sea lion foraging patterns by the 
presence and movements of vessels and gear in the water, abandonment of prime foraging areas by Steller 
sea lions because of fishing activities, and disruption of prey schools in a manner that reduces the 
effectiveness of Steller sea lion foraging.  
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The hypothesis that these types of interactive competition occur cannot be evaluated with the information 
currently available. The only data are from the POP database, and are not sufficient to describe the 
response of Steller sea lions to fishing or other vessels. For example, few observations of Steller sea lions 
from fishing vessels could mean that a) Steller sea lions are present and tolerant of fishing but rarely 
sighted, or b) that Steller sea lions are disturbed by fishing vessels and therefore abandon areas that are 
being fished. Incidental catch of Steller sea lions in the 1970s and 1980s indicates that at least some 
Steller sea lions were relatively tolerant of vessels and fishing activities. On the other hand, such 
interactions are relatively rare today, and it is possible there has been some selection for Steller sea lions 
that avoid vessels and fishing activities. 
 
The effects of fishing on groundfish schools are not understood. Vessels fishing for Atka mackerel trawl 
the same locations repeatedly, as they are unable to search for schools (Atka mackerel don’t have a swim 
bladder and therefore are not evident on fish-finders). The number of schools affected and the effects on 
schooling dynamics are not known, but these factors will be important in understanding the overall impact 
of trawling for Atka mackerel on Steller sea lions. 
 
Vessels trawling for other target species can use fish finders which allow them to search for and locate 
fish schools or aggregations of suitable densities. Trawls are repeatedly towed through fish aggregations 
until the size or density of the catch becomes inefficient for further trawling. When catch efficiency 
decreases, the search resumes for another aggregation of suitable density. 
 
The strategies used by fishing vessels likely alter schooling dynamics and important features of target 
schools such as their number, density, size, and persistence (recent field studies on the effects of fishing 
on fish school structure are described below). If Steller sea lion foraging strategies are adapted to take 
advantage of prey aggregations or schools, then trawling may result not only in exploitative competition 
through removal of prey, but also in interactive competition through disruption of schools or aggregations 
and their normal dynamics. For example, the removal of a portion of a fish school by a trawl net must 
create at least a temporary localized depletion (i.e., a gap in the prey school). How long that gap persists 
and the responses of the remainder of the schooling prey to trawling are unknown. The school may 
aggregate again, either quickly or over time, or it may disperse. The short-term effects may be prolonged 
when trawling is repeated. Hypothetically, it is possible that Steller sea lions in the immediate vicinity of 
the trawled school are able to take advantage of the disruption to isolate and capture prey. On the other 
hand, Steller sea lions have probably adapted their foraging patterns to normal schooling behavior of their 
prey; trawling may disadvantage Steller sea lions not only by removing their potential prey within their 
foraging areas (exploitative competition), but also disrupting the normal schooling behavior of the prey 
species.  
 
The effects of fishing on the spatial distribution of pollock schools were investigated during a multiyear 
field experiment conducted near Kodiak Island in the Gulf of Alaska. The study was one of a suite 
referred to as “FIT studies” named after the research group “Fishery Interaction Team” that conducted 
them (Alaska Fisheries Science Center, Resource Ecology and Fisheries Management Division). The 
study design consisted of repeated acoustic-trawl surveys of two areas near Kodiak, Alaska, conducted 
before and after the start of commercial fishing in August. The areas chosen were two adjacent troughs: 
Chiniak Trough was closed to fishing and Barnabus Trough was open to fishing. The study was 
successfully conducted during 2001, 2004 and 2006. Virtually no commercial fishery occurred in the 
study area during 2000, and 2002. The large-scale geographical (horizontal) distribution of pollock before 
and after the start of commercial fishing was examined for the three successful years using several spatial 
indices, including the center of gravity (average location of fish). No significant differences were 
observed in the location of fish between the fishing and pre-fishing periods. Changes in the small-scale 
vertical distribution and school structure of pollock were also examined. No differences were detected in 
mean depth of pollock when pre-fishing data were compared with post-fishing data (Wilson et al. 2003; 
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Wilson pers. comm.). No differences in the school shape descriptors could be attributed to the fishery in 
2001 (school descriptors were school length, height, fractal dimension and density).  
 
NMFS has also examined the potential fishery effects on pollock with analysis of acoustic data collected 
from commercial fishing vessels participating in the Bering Sea pollock fishery. An area identified by 
Barbeaux and Dorn (2003) as an intensely fished area in the southeastern Bering Sea in 2001 and 2002 
was selected for an opportunistic acoustic visualization study (Barbeaux et al. 2005). A total of 51,200 mt 
of pollock were removed from the 280 km2 study area between 20 January 2003 and 26 February 2003. 
The snapshots provided by the acoustic data show a noticeable decline in density and aggregation 
distribution from a few large, highly dense aggregations in January to a larger number of smaller, less 
dense aggregations by the end of February.  
 
It is also important to note the potential cumulative effects of the federal and state fisheries on Steller sea 
lions. As discussed previously, pollock, Pacific cod, and Atka mackerel are very important in the diets of 
Steller sea lions, although they prey on a variety of other species. Since the 1970s, commercial fisheries 
for pollock have been focused within the foraging areas of Steller sea lions, and have sufficient fishing 
power to locally deplete pollock schools or disaggregate the schools (NMFS 2006b). 
 
A predator faced with competitive pressure would normally shift its diet (if possible). Steller sea lions, 
however, would then have to compete with fisheries for Pacific cod, yellowfin sole, flatfish, Pacific 
salmon, herring, rockfish, and other species which are commercially harvested (both directly and as 
incidental catch). With each of these potential prey, Steller sea lions would find competitive pressure 
caused by a reduction of the biomass of a species, a change in its size structure, and a local reduction 
caused by fishing vessels in critical habitat for the Steller sea lions. Certainly, not all Steller sea lion prey 
species are commercially harvested. 
 
4.5.4.4 Changes in Prey Biomass  
 
Current groundfish harvest control rules were designed to allow for adequate prey for marine mammal 
piscivores in general and for Steller sea lions in particular. These subjects have been addressed at great 
length in the 2000 Biological Opinion (NMFS 2000), the Steller Sea Lion Protection Measures Final 
Supplemental Environmental Impact Statement (NMFS 2001), and the Alaska Groundfish Fisheries Final 
Programmatic Supplemental Environmental Impact Statement (NMFS 2004). A brief summary of some 
major points follows. 
 
The FMPs each contain a pair of harvest control rules, one of which determines the fishing mortality rate 
corresponding to the “overfishing level” (FOFL) and the other of which determines the upper bound on 
the fishing mortality rate used to compute acceptable biological catch (FABC). The functional form and 
parameters of the harvest control rules vary according to the type of information available. In all cases, 
the FOFL control rule is designed (within the limits of the available data) to keep fishing mortality at or 
below the level corresponding to MSY, and the FABC control rule is designed to maintain a substantial 
buffer between ABC and OFL. In Tiers 1-3, each of the harvest control rules is defined as a function of 
spawning biomass. These control rules include an inflection and an intercept along the spawning biomass 
axis. In Tiers 1-2, the inflection occurs at BMSY and the default location of the intercept occurs at 5% of 
BMSY (the term “default location” is used here because the FMPs stipulate that the SSC can specify a 
different location on the basis of the best available scientific information). In Tier 3, the inflection occurs 
at B40% (not at the BMSY proxy of B35%) and the default location of this intercept is 5% of B40%. 
 
In the event that a stock’s spawning biomass falls below the inflection point of the control rule (Tiers 1-
3), the fishing mortality rate falls linearly with spawning biomass. Because catch is roughly proportional 
to the product of the fishing mortality rate and biomass, this implies that catch falls almost quadratically 
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with spawning biomass, meaning that catch would be constrained to a very small fraction of the catch 
corresponding to the inflection point of the control rule once biomass fell very far below the inflection 
point. Here are some examples: 
 

Proportional reduction in biomass (from the 
inflection point) 

Proportional reduction in catch (from the catch 
corresponding to the inflection point) 

0.25  0.45 
0.50  0.75 
0.75 0.95 

 
Because the harvest control rules in Tiers 1-3 reduce harvest dramatically in the event that the stock falls 
below the inflection point, much more potential prey remains available for marine mammal piscivores 
than would be the case if either fishing mortality or catch were held constant. Although the control rules 
in Tiers 4-6 lack an inflection point, it should be noted that all groundfish that are major Steller sea lion 
prey species are managed under Tiers 1-3. 
 
It is also important to remember that the harvest control rules serve to constrain not only target catch but 
all bycatch as well. This can have very substantial implications for the amount of prey biomass left in the 
ocean. For example, suppose the following: 
 

1. Species 1 and 2 are groundfish prey of some marine mammal piscivore. 
2. In the absence of bycatch constraints, species 2 would be harvested at a rate F2. 
3. In addition to supporting its own target fishery, species 1 is taken as bycatch in the target fishery 

for species 2 according to the equation: bycatch = F2B1, where B1 is the biomass of species 1 
and  is a parameter. 

4. Identical yields from species 1 and 2 have equal economic value. 
 
Under the above conditions, the target fishery for species 1 will close (i.e., species 1 will become bycatch-
only) if FOFL for species 1 (FOFL1) is less than F2. Furthermore, if the target fishery for species 1 
closes, the allowable catch of species 2 will decrease by the proportion [FOFL1/(F2)]–1. For example, 
suppose the following values: 
 

1. F35% for species 1 = 0.25 
2.  = 0.5 
3. F2 = 0.2 
4. Biomass of species 1 = B10% 

 
Under these values, the allowable catch of species 2 would decrease by about 47% compared to what it 
would have been if the FOFL control rule for species 1 had not constrained the harvest of species 2. This 
means that much more potential prey remains available for marine mammal piscivores than would be the 
case if the harvest control rules limited target fishing mortality only. 
 
Although the harvest control rules described above may be effective at preserving adequate prey for 
Steller sea lions at large spatial and temporal scales, further examination of the potential impacts of 
commercial fishing at localized scales is needed (see Section 4.4.5.4 Habitat Response to Fisheries of 
Concern: Short Term Effects).  
 
4.5.4.5 Changes in Genetics, Reproductive Capacity, and Life History Characteristics  
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Fisheries generally select particular individuals (usually larger and older fish) and focus on particular 
locations (such as spawning or feeding grounds) such that fishing is non-random with respect to fish 
characteristics (or phenotypes). If there is a genetic component to differences in phenotypes between fish, 
then fishing will cause evolutionary change. The argument that fishing could cause phenotypic evolution 
is widely known in general terms. There are numerous examples of changes in life history characteristics 
of commercially exploited stocks over time, such as weight-at-age, length-at-age, length-at-maturation 
and age-at-maturation (reviewed in Law 2000). Fisheries can generate selection on life history traits by 
catching more fish of some ages or sizes than others. In many cases fisheries remove larger and older fish 
which means that early-maturing and smaller fish leave more offspring than late-maturing ones and are 
selected for. This has consequences for yield. For example, the current patterns of fishing are selecting a 
life history in Northeast Arctic cod in which fish allocate resources to reproduction rather than growth. 
The sustainable yield associated with this life history could be less than half the yield potentially available 
(Law and Grey, 1989).  
 
It is important to note that although changes in life history characteristics of fished populations have been 
observed, there is uncertainty about what causes these changes. This is due in part to the fact that potential 
fishery effects on life history characteristics are superimposed on a backdrop of environmental change 
that can affect the same characteristics (such as the effect of temperature on growth). It is also unclear 
how fast fishery-induced evolution occurs. It is uncertain whether evolution contributes to the phenotypic 
changes observed in many fish stocks, or whether it is operating at a much longer time scale (Law 2000).  
 
Fishing can impact reproductive capacity through changes in fish size. Reductions in fish size can result 
from long-term size-selective fishing (e.g. Zwanenburg, 2000). The decrease in the proportion of large 
fish might have negative impacts on reproductive capacity of the population if smaller, first-time 
spawners are less successful in producing viable eggs than are larger, more experienced spawners 
(Trippel et al. 1997). In addition, some temperate demersal fishes, such as cod and other gadids, are 
thought to rely on the longevity and size of mature individuals to bridge the gaps between years of strong 
recruitment (Longhurst 1999). However, this may not be an issue in Alaska. An analysis of the 
community size spectrum of eastern Bering Sea groundfish provides no evidence for a reduction in fish 
size due to size-selective fishing (Boldt et al. 2007).  
 
4.5.4.6 Ecosystem Effects of Fishing 
 
In Section 4.1 we investigated the north Pacific ecosystem, natural environmental change, and climate 
shifts, and explored some of the potential impacts of fisheries on those changes (Section 4.1). We also 
looked for climate shift signals in Steller sea lion prey recruitment and abundance. In this section we 
explore recent modeling results that use more complex systems to assess ecosystem impacts of fishing. 
 
This section is divided into two parts; the first is an assessment of current relationships between Gulf of 
Alaska groundfish predators (including Steller sea lions) and pollock; and the second part presents the 
results of ecosystem modeling of the direct and indirect effects of removing fishing pressure. 
 
In this analysis we model a fishery in which the harvest strategy is similar to the Council’s “F40” harvest 
strategy, where the maximum permissible Allowable Biological Catch (ABC) is based on an exploitation 
rate for commercial groundfish which is intended to reduce the equilibrium spawning stock biomass to 
40% of its presumed unfished biomass (Goodman et al. 2002). While several of the commercially 
important groundfish stocks are fished with this harvest rate, not all stocks are fished at this harvest rate 
for a variety of reasons related to data quality, assessment, and multispecies bycatch management. 
Furthermore, some stocks (halibut, herring, and salmon) are not managed by the Council and may have a 
different harvest rate. Therefore, we elected to use exploitation rates observed in 2005 fisheries even if 
some of these harvest rates would not result in the removal of 40-60% of a stock’s biomass relative to 
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unfished biomass at equilibrium, rather than attempting to estimate and simulate an F40 harvest rate for 
every fished species. 
 

Competitive interactions between Steller sea lions and groundfish predators in the Gulf of Alaska 
(based on Dorn et al. 2005 and NMFS 2006b) 

 
In the Gulf of Alaska, the top five predators on pollock greater than 20 cm by relative importance 
are arrowtooth flounder, Pacific halibut, Pacific cod, Steller sea lions, and the directed pollock 
fishery (Figure 4.34). For pollock less than 20 cm, arrowtooth flounder represent close to 50% of 
total mortality. All major predators show some diet specialization, and none depend on pollock 
for more than 50% of their total consumption. Pacific halibut is most dependent on pollock 
(48%), followed by Steller sea lions (39%), then arrowtooth flounder (24% for juvenile and adult 
pollock combined), and lastly Pacific cod (18%). It is important to note that although arrowtooth 
flounder is the largest single source of mortality for both juvenile and adult pollock, arrowtooth 
depend less on pollock in their diets then do the other predators.  
 
The size preference of predators for walleye pollock varied by predator species. Pacific cod and 
Pacific halibut fed primarily on pollock greater than 30 cm fork length; this size range is similar 
to that published by Sinclair and Zeppelin (2002) for Steller Sea lions. Arrowtooth flounder, on 
the other hand, primarily feed on fish between 10 to 30 cm long. Unlike the Bering Sea, 
cannibalism is a relatively minor source of mortality for pollock in the Gulf of Alaska. It is 
notable that the three species that focus on adult pollock as prey (cod, halibut, and Steller sea 
lions) all show biomass declines since the late 1980s as adult pollock biomass has declined, while 
arrowtooth flounder, feeding on the smaller pollock, have increased (Figure 4.35).  
 
To better judge natural mortality, consumption was calculated for two size groups of pollock, 
divided at 30 cm fork length. This size break is based on finding minima between modes of 
pollock in predator diets. This break is different from the transition matrices used in the stock 
assessment; perhaps due to differences in size selection between predators and surveys. For this 
analysis, it is assumed that pollock less than 30 cm are ages 0 to 2 while pollock greater than or 
equal to 30 cm are age 3+ fish.  
  
Consumption of age 0 to 2 pollock, per unit predator biomass (using survey biomass), varied 
considerably through survey years, although within a year all predators had similar consumption 
levels. Correlation coefficients of consumption rates were 0.98 between arrowtooth and halibut, 
and 0.90 for both of these species with pollock. Correlation coefficients of these three species 
with cod were ~0.55 for arrowtooth and halibut and ~0.20 with pollock. The majority of this 
predation by weight occurred on age 2 pollock. 
 
Plotted against age 2 pollock numbers calculated from the stock assessment, 
consumption/biomass and total consumption by predators shows a distinct pattern. In “low” 
recruitment years consumption is consistently low, while in high recruitment years consumption 
is high, but does not increase linearly, rather consumptions seems to level out at high numbers of 
juvenile pollock, resembling a classic “Type II” functional response. This suggests the existence 
bottom-up control of juvenile consumption, in which strong year classes of pollock “overwhelm” 
feeding rates of predators, resulting in potentially lower juvenile mortality in good recruitment 
years which may amplify the recruitment. However, this result should be examined iteratively 
within the stock assessment, as the back-calculated numbers at age 2 assume a constant natural 
mortality rate. Assuming a lower mortality rate due to predator satiation would lead to lower 
estimates of age 2 numbers, which would make the response appear more linear.  
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Consumption of pollock greater than or equal to 30 cm shows a different pattern over time. A 
decline of consumption per unit biomass is evident for halibut and cod. Arrowtooth shows a non-
significant decline; it is possible that the noise in the arrowtooth trend, mirroring the consumption 
of less than 30 cm fish, is due to the choice of 30 cm as an age cutoff. As a function of age 3+ 
assessment biomass, consumption per unit biomass and total consumption remained constant as 
the stock declined, and then fell off rapidly at low biomass levels in recent years. Again, this 
result should be approached iteratively, but it suggests increasing predation mortality on age 3+ 
pollock between 1990 to 2005, possibly requiring increased foraging effort from predators. 
 
There has been a marked decline in Pacific halibut weight at age since the 1970s that Clark et al. 
(1999) attributed to the 1977 regime shift without being able to determine the specific biological 
mechanisms that produced the change. Possibilities suggested by Clark et al. (1999) include the 
physiological effect of an increase in temperature, intra- and interspecific competition for prey, or 
a change in prey quality. The two species most dependent on pollock in the early 1990s (Pacific 
halibut and Steller sea lion) have both shown an exceptional biological response during the post-
1977 period consistent with a reduction in carrying capacity (growth for Pacific halibut, survival 
for Steller sea lions). In contrast, the dominant predator on pollock in the Gulf of Alaska 
(arrowtooth flounder) has increased steadily in abundance over the same period and shows no 
evidence of decline in size at age. Given that arrowtooth flounder has a range of potential prey 
types to select from during periods of low pollock abundance, we do not expect that arrowtooth 
would decline simply due to declines in pollock.  
 
Taken together, these results suggest that recruitment remains bottom-up controlled, even under 
the current estimates of high predation mortality, and may lead to strong year classes. However, 
top-down control seems to have increased on age 3+ pollock in recent years, perhaps as predators 
have attempted to maintain constant pollock consumption during a period of declining 
abundance. Thus, increasing competition for larger prey is consistent with the parallel declines of 
halibut, cod, and Steller sea lions. It is possible that natural mortality on adult pollock will remain 
high in the ecosystem in spite of decreasing pollock abundance. 
 
The results presented above are taken from Gulfwide weighted averages of consumption; Steller 
sea lions and the fishing fleet are central place foragers, making foraging trips from specific 
locations (ports in the case of the fishing fleet, and rookeries or haulouts for Steller sea lions). 
Foraging bouts (or trawl sets) begin at the surface, and foragers attack their prey from the top 
down. For such species, directed and local changes in fishing may have a disproportionate effect 
compared to these results (Dorn et al. 2005, NMFS 2006b).  
 
In contrast, predation by groundfish is not as constrained geographically, and captures are likely 
to occur when the predator swims upwards from the bottom. Changes in the vertical distribution 
of pollock may tend to favor one mode of foraging over another. For example, if pollock move 
deeper in the water column due to surface warming, foraging groundfish might obtain an 
advantage over surface foragers. Alternatively, pollock may respond adaptively to predation risks 
from groundfish or surface foragers by changing its position in the water column. 

 
Potential effects of stopping all fishing using a dynamic food-web model 

 
To examine the relative role of pollock natural versus fishing mortality within the GOA 
ecosystem, a set of simulations were run using an extended dynamic food-web model based in 
part on Ecopath with Ecosim (Christensen et al. 2005), but modified to include more specified 
and accurate age-structured dynamics for key species such as pollock, cod, and arrowtooth 
flounder (Aydin et al. 2006; Aydin et al. 2007). Two approaches were taken to the modeling. 
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First, sensitivity analyses were performed on the model to determine the relative importance of 
direct and indirect effects within the model. Secondly, projections were made under several 
ecological and fishing scenarios to attempt to examine the effects of fisheries removals. 
 
Following the method outlined in Aydin et al. (2003), the sensitivity analysis indicated that the 
largest effects of declining adult pollock survival would be declines in halibut and Steller sea lion 
biomass. Declines in juvenile survival would have a range of population effects, including 
populations of halibut and Steller sea lion, but also releasing a range of competitors for 
zooplankton including rockfish and shrimp. The pollock trawl itself has a lesser effect throughout 
the ecosystem (fishing mortality is small in proportion to predation mortality for pollock); the 
strongest modeled effects are not on competitors for prey but on incidentally caught species, with 
the strongest effects being on sharks. 
 
To address this question for the Gulf of Alaska ecosystem, NMFS performed a simulation 
analysis using the Gulf of Alaska dynamic ecosystem model parameterized with information from 
the early 1990s (Gaichas 2006, Aydin et al. 2007). To determine what potential food web or 
cumulative effects of fishing might impact Steller sea lion prey or the ecosystem as a whole, we 
compared predicted biomass trajectories for key species between two fishing scenarios: a “status 
quo” scenario where 2005 exploitation rates in all fisheries were continued for 100 years, and a 
“no fishing” scenario where all fishing was stopped for 100 years. The simulation includes an 
assessment of uncertainty, and considers alternative future production regimes for both pollock 
and primary production. The difference between the results from the “no fishing” scenario and 
the “status quo” scenario under each potential future production regime is intended to provide 
insight into broad potential food web or cumulative effects of fishing in the Gulf of Alaska 
ecosystem. In particular, we focus on results for pollock and Steller sea lions, as well as halibut, 
cod, and arrowtooth flounder. The groundfish species presented have been identified as 
potentially important structural components of the GOA ecosystem (Gaichas 2006). However, 
results are available for all groups in the ecosystem. 

 
The GOA dynamic ecosystem model is fully described in Gaichas (2006) and Aydin et al. (2007). 
The initial food web model was built with the Ecopath algorithms (Christensen et al. 2005). For 
the key groundfish species under analysis here, fully age structured population dynamics were 
implemented based on the life history “stanza” implementation of Ecosim (Walters and Martell 
2004), with modified maturity accounting used to better match Gulf of Alaska groundfish. For 
most other species, the biomass dynamics equations described in Walters et al. (1997) were used 
to make forward projections. For this analysis, we included all fisheries operating in the Gulf of 
Alaska, including groundfish fleets, the halibut fishery, the herring and salmon fisheries, and the 
subsistence fishery which takes a small number of Steller sea lions each year. For more details on 
methods see NMFS (2006b). 
 
NMFS attempted to discern the potential food web or cumulative effects of fishing the ecosystem 
as a whole by stopping fishing, allowing the ecosystem model to re-equilibrate with no fishing, 
and comparing equilibrium no fishing biomass levels with biomass at status quo fishing in 
ecosystem model simulations. Overall, the clear effects of fishing on the ecosystem are apparent 
only for top predators which are directly exploited, either as target species or as bycatch. It is less 
clear how fishing affects species with high predation mortality, and unfished species via prey 
interactions.  
 
Under the no fishing scenario, while pollock increase between 5-10% for the first few years of the 
simulation (2006-2009), this is followed by a decrease back to the level of the status quo 
scenario; ceasing fishing within the ecosystem model has little or no effect on pollock standing 
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stock in 50% of the modeled ecosystems (NMFS 2006b). This is due to the increase in predators 
as fishing ceases, the predators of pollock are able to absorb increases in biomass through 
increased predation. It is important to note that, as these confidence regions represent a range of 
whole ecosystems, there are ecosystems between the 50% and 95% intervals in which ceasing 
fishing causes pollock to increase (and decrease) substantially. This highlights the fact that, for 
some species, the single species F40 reference point does not mean that the cessation of fishing 
will result in a 40-60% increase in the standing stock of biomass; it is possible that this will 
simply redirect prey from fisheries to other predators. 
 
There were two cases in which ceasing fishing has a predictable effect similar to single-species 
projections. Ceasing fishing on Pacific halibut and Pacific cod results in a 40-60% increase in 
those species. In both cases, as these are top predators within the ecosystem, there is little or no 
buildup of predators above them. For Steller sea lions, the model predicts that the cessation of 
fishing would cause Steller sea lions to increase in biomass (50% confidence intervals is between 
2-10% increase). It is important to note that this effect, similar to that for pollock, is also 
dampened over time.  
 
The effect of ceasing fishing (on all species) on arrowtooth flounder results in a definite 
downward trend for arrowtooth. This counterintuitive result is a reflection of indirect effects. 
Arrowtooth are lightly fished compared to their competitors such as cod and halibut; stopping 
fishing for all species greatly shifts the competitive advantage to those other species, thereby out-
competing arrowtooth for prey. 
 
The examination of the trophic relations reveals a great deal of uncertainty, as shown by the 
uncertainty of the projections (NMFS 2006b). However, some of the counterintuitive results can 
be seen against the background of overall uncertainty; namely, the limited increase of pollock 
under no fishing scenarios, reflects that many of the stock assessment reference points (e.g. F40) 
are reflections of historical conditions and not necessarily predictive of future ecosystem states.  
 
An additional, important note from these results is that, on the scale of an entire large marine 
ecosystem, fish predators, with faster life-histories and greater area coverage, have a greater 
capacity to respond to prey releases than do central place foragers such as Steller sea lions. The 
results shown here represent fishing policies applied on the ecosystem scale; it is quite possible 
that spatially and temporally targeted fishing reductions (e.g. near haulouts) would direct more of 
the prey released towards Steller sea lions (NMFS 2006b). 

 
Potential effects of stopping only pollock fishing using the dynamic food-web model 

 
The reaction of the pollock stock to a reduction or stoppage in fishing depends, in part, on how 
important predation is relative to fishing in causing pollock mortality at present (Figure 4.36). 
Using different modeling assumptions suggests a range of possible changes in pollock biomass if 
pollock fishing is reduced or stopped relative to continuing with status quo fishing for other 
species over the same projection period. Single species bars (blue) report differences between 
year 2018 projections for the no fishing (scenario 5) and author’s recommended F (scenario 1 or 
2) from 2005 stock assessments for each species, except for arrowtooth flounder which reported 
only a five year projection to 2010. Predation bars report differences between ecosystem model 
runs from the mid-1990s to the end of a 20 year period for two scenarios: no pollock fishery but 
other fisheries continue (“no pollock F”, pink bars), and no fisheries for any species including 
herring, salmon, and all groundfish (“no F”, burgundy bars).  
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The difference between the single species outcome for pollock and the ecosystem model 
outcomes has to do with the relative importance of fishing and predation mortality assumed in 
each model, and whether the fishery for pollock stops or all fishing stops. In the single species 
stock assessment model for pollock, natural mortality is assumed to be higher than fishing 
mortality (M = 0.3, F = 0.19 in 2005; Dorn et al. 2005). Therefore, in the single species 
assessment model, fishing mortality represents nearly 39% of total mortality for pollock. When 
this source of mortality is removed in the model, the pollock stock is predicted to increase by over 
100% by 2018 relative to applying the author’s recommended F over that same time period 
(which varies between 0.19 and 0.23, Dorn et al. 2005). In this model, it is assumed that fishing 
on pollock stops, which strictly may be interpreted as an end to all fishing which might catch 
pollock unintentionally. More commonly, the assumption is that the target fishery for pollock 
would stop, which in this case accounts for over 99% of all fishing mortality on pollock (2005 
NMFS AKRO Catch Accounting System data, Terry Hiatt AFSC personal communication). 
Therefore, clarifying whether pollock fishing is reduced or stopped by stopping the pollock 
fishery or all fisheries is irrelevant in the single species case. We note that for most other 
groundfish, achieving F=0 implies shutting down more than just the fishery targeting that fish.  

 
The outcome of stopping only the targeted pollock fishery in the ecosystem model results in a 
considerably lower predicted increase in pollock biomass than the single species assessment 
model predicts. After accounting for diets and consumption of predators in the ecosystem, we can 
confirm that the assumption that natural mortality exceeds fishing mortality is correct; however, 
the ratio of fishing to natural mortality is estimated to be quite different in the ecosystem model. 
The vast majority of adult pollock mortality is caused by predation; further, the vast majority of 
the predation mortality is caused by three groundfish predators: arrowtooth flounder (33% of total 
mortality), halibut (23%), and cod (16%; Figure 4.34). The pollock trawl fishery causes only 
6.6% of adult pollock mortality, which is similar in magnitude to that caused by sablefish, Steller 
sea lions (adults and juveniles combined), and by pollock cannibalism. When the fishery on 
pollock is removed in the ecosystem model, just under 7% of mortality is removed, rather than 
nearly 39% as in the single species model. Therefore, the ecosystem model predicts that the 
pollock stock would increase by about 10% if the pollock fishery were to stop (but all other 
fisheries continued). 

 
When all fishing is stopped in the entire ecosystem (burgundy bars in Figure 4.36), pollock 
biomass is actually predicted to decrease relative to status quo fishing. This apparently 
counterintuitive pattern is explained by the indirect effects of fishing on the system: a complete 
lack of fishing in the ecosystem increases predator biomass and therefore the predation mortality 
experienced by pollock. Because pollock are apparently predicted to experience more of an 
increase in predation mortality than the decrease in fishing mortality when all fishing is stopped, 
overall pollock mortality increases and their biomass decreases in a Gulfwide no fishing scenario. 
 

Initial modeling results give similar results for the Bering Sea for pollock; both age-structured 
multispecies models (MSFOR) and ecosystem dynamics models (ECOSIM) give similar results, 
suggesting that pollock would only increase 10 to 20% with cessation of fishing, while single-species 
models produce increases of up to 60%. Part of this difference may be due to recruitment methodology; 
the single-species stock assessment model draws projected recruitment from density-independent past 
recruitment rather than assuming a stock-recruitment relationship. 
 
4.5.5 Indirect Effects on Water Quality 
 
After fish are harvested in the ocean, they are usually processed before they are delivered to markets. 
Seafood processing covers a range of activities that can be as simple as removing viscera and storing 
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whole fish on ice, it can require cutting fish into fillets or steaks, or it can involve more processing to 
form products like surimi or fish meal. Seafood processing generates waste that consist of highly 
biodegradable constituents such as tissue solids, oil and grease, along with fluids from viscera, heads, 
bones, and other discarded materials. The major constituents that are not highly degradable are crab and 
shrimp shells. These materials are usually ground up before being discharged from seafood processing 
facilities. However, most fishing operations send offal and other discarded materials to a meal plant 
where tissues and reduced to a saleable fish meal. This greatly reduces discharge of processing wastes by 
both shoreside plants and offshore factory harvesting or mothership vessels. 
 
The adverse effects of discarding this material tend to be highly local and usually depend on flushing 
rates and dispersal regimes of the receiving waters. When discharges exceed the dispersion and 
biodegradation rates of the receiving waters, they can build up, increase the biochemical oxygen demand 
of the receiving waters, and can produce noxious smells. Waste generated by seafood processing can 
cause receiving waters to become anoxic, can elevate ammonia levels, can smother benthic organisms, 
and attract scavengers such as gulls or rodents, which may cause public health problems (Patten and 
Patten 1979). 
 
In the 1970s, fish and shellfish waste discharged from mobile and shore-based processors at Kodiak, 
Dutch Harbor, and Akutan polluted coastal waters around those communities. In 1971, about 3.3 x 104 mt 
of waste was discharged at Kodiak (Jarvela 1986). In 1976, about 2.1 x 104 mt of waste was discharged at 
Dutch Harbor. In 1983, the shore-based Trident Seafoods plant at Akutan released between 9 and 11 x 
104 mt of codfish and crab wastes into Akutan Harbor before the plant was destroyed by fire. Sonar 
surveys of Akutan Harbor identified a waste pile that was about 7 m thick and 200 m in diameter. 
 
Section 303(d)(1)(C) of the Clean Water Act and the EPA’s implementing regulations (40 CFR 130) 
require the establishment of a Total Maximum Daily Load (TMDL) to achieve state water quality 
standards when a body is limited by water quality. A TMDL identifies the degree of pollution control 
needed to maintain compliance with standards using an appropriate margin of safety. The focus of the 
TMDL is reduction of pollutant inputs to a level (or load) that fully supports the designated uses of a 
given waterbody. In 1997, the Alaska Department of Environmental Conservation (AKDEC) identified 
Udagak Bay (Beaver Inlet on Unalaska Island in the Aleutian Islands) and King Cove lagoon in King 
Cove (on the Alaska Peninsula in the Aleutians East Borough) as being water quality-limited for seafood 
wastes. TMDLs were established for both facilities in 1998. 
 
For Udagak Bay, AKDEC concluded that the Northern Victor Partnership facility P/V Northern Victor 
produced seafood processing wastes (from Pacific cod, Pacific halibut, herring, walleye pollock, salmon, 
and a variety of other fish) that created a waste pile deposit of settleable solid residues measuring at least 
2.4 acres in area and 7 feet thick on the seafloor. AKDEC concluded that the waste pile exceeded 
Alaska’s water quality standards for residues. For King Cove, the AKDEC concluded that the Peter Pan 
Seafoods facility created a waste pile covering 11 acres of seafloor to an average depth of 3 feet. 
 
In 2004, the list of impaired waters that was prepared by the AKDEC included only 1 site which was 
impacted by seafood wastes; Popof Strait in the East Aleutians Borough19. Additional water bodies in 
Cold Bay, Dutch Harbor, Kodiak, etc., have been impaired by logging operations, military materiel, or 
fuel storage. The effects of these facilities appear to be localized and would not be expected to adversely 
affect threatened or endangered species under NMFS’s jurisdiction. 
 
4.6 Response of Other Pinnipeds to Environmental Change, Prey Depletion, or Direct Takes 
 

                                                      
19 http://www.dec.state.ak.us 
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The growth of marine mammal populations, as for all vertebrates, is fundamentally governed as a bottom-
up process by prey availability, but other processes such as intraspecific social dynamics, environmental 
disturbances, or top-down control through predation can supersede or interact with that bottom-up control 
and result in complex population responses (Boyd and Murray 2001, Sinclair and Krebs 2002, Frid et al. 
2006). However, a substantial amount of literature associates physiological, behavioral, or population 
level responses of pinnipeds with reductions in prey availability in both inferential and direct studies. In 
nearly all of these studies, individual or population responses were associated with reductions in prey 
availability due to stochastic environmental conditions or intraspecific competition, though prey 
abundance can also be reduced by interspecific competition, long-term climatic influences, or commercial 
fisheries. Management concerns of competition for prey with commercial fisheries have recently been 
expressed for California sea lions (Zalophus californianus) breeding in the Central Gulf of California 
(Szteren et al. 2006), New Zealand sea lions (Phocarctos hookeri)(Chilvers et al. 2005), and Australian 
sea lions (Neophoca cinerea, Campbell et al. 2006, Fowler et al. 2006). 
 
For a comparison of responses to reduced prey availability that might be observed in Steller sea lion 
populations, it is appropriate to limit review to studies of other otariid (sea lion and fur seal) populations. 
All otariids utilize a forage-cycle maternal strategy (Schulz and Bowen 2004) that relies upon energy 
obtained during lactation to provision pups, an income breeding strategy that contrasts with the capital 
breeding strategy of phocids (Boyd 2000). This strategy is energetically costly (Costa 1993), but provides 
for maximization of energy transfer to pups when local prey availability is high (Pitcher et al. 1998). 
Conversely, responses to decreased prey availability are poor maternal and/or pup condition. The type and 
magnitude of response depends on the timing, duration and magnitude of prey depletion in relation to the 
period of gestation and lactation. Longer-term life-history consequences appear to develop over sustained 
periods of low food availability. 
 
Undernutrition of reproductive females at the time of implantation results in unsuccessful or delayed 
implantation (observed in Antarctic fur seals Arctocephalus gazella, Lunn and Boyd 1993a, b; Boyd 
2000). Because energy requirements increase throughout gestation the effects of undernutrition during 
that period can greatly affect subsequent birth rates. Poor maternal condition during gestation is 
associated with decreased birth rates due to increased abortions in several species (South American sea 
lion (Otaria flavescens), Soto et al. 2004); Antarctic fur seal, Duck 1990, Lunn and Boyd 1993b; South 
African fur seal (Arctocephalus pusillus), Guinet et al. 1998; and South American fur seal (Arctocephalus 
australis), Lima and Paez 1995). Low food availability in late pregnancy is also associated with smaller 
subsequent birth masses (Antarctic fur seals, Boyd and McCann 1989; Lunn and Boyd 1993b; Lunn et al. 
1994). 
 
Depending upon the species, pups are either wholly dependent upon maternal provisioning until weaned 
(fur seals), or may supplement energy needs with independent foraging during mid to late lactation (some 
sea lions). Thus local prey abundance and distribution strongly influences maternal foraging trip duration 
and attendance patterns (Boness and Bowen 1996) and has consequences for the ability of lactating 
females to provision pups. As a consequence of decreased prey availability, maternal foraging trips may 
increase in duration, become more variable, or otherwise show changes in diving behavior indicative of 
increased foraging effort (California sea lion, Costa et al. 1991; Juan Fernandez fur seal, Francis et al. 
1998; Antarctic fur seal, Boyd et al. 1994, McCafferty et al. 1998, Lea et al. 2006; South American sea 
lion, Soto et al. 2006). Extended foraging trips have an associated decrease in time spent onshore for pup 
attendance (South American sea lion, Soto et al. 2006; California sea lion, Heath et al. 1991), increasing 
the duration of pup fasting periods. 
 
Changes in maternal attendance and provisioning efficiency subsequently have effects on pup growth 
rates and weaning mass, which decrease in response to declining prey availability (South African fur seal, 
Guinet et al. 1998; Subantarctic fur seal, Chambellant et al. 2003; Antarctic fur seal, Boyd and Murray 
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2001, Boyd et al. 1994; California sea lion, Boness et al. 1991; New Zealand fur seal (Arctocephalus 
forsteri), Bradshaw et al. 2000). Increased pup mortality is also associated with decreased prey 
availability (Antarctic fur seal, Boyd et al. 1994; Lunn et al. 1994) and is particularly acute during 
extremely low food availability years associated with strong El Nio conditions (South American sea 
lion, Soto et al. 2004, 2006; Galapagos fur seal, Trillmich and Limberger 1985; Galapagos sea lion, 
Trillmich and Limberger 1985), during which there is also increased mortality of the youngest age classes 
(South American sea lions, Soto et al. 2004; Galapagos fur seal, Trillmich and Limberger 1985). 
 
Reductions in prey availability during a breeding season may have consequences that extend into 
subsequent years. There may by a trade-off between pregnancy and lactation (South African fur seal, 
Guinet et al. 1998), and reduced prey availability during a breeding season delayed birth dates in the 
subsequent year (South American sea lion, Soto et al. 2004; Antarctic fur seal, Lunn and Boyd 1993a). 
There is also evidence that care of a yearling during an extended lactation period reduces natality or 
survival of subsequent pups (Galapagos fur seal, Trillmich 1986; Australian sea lion, Higgins and Gass 
1993). 
 
Otariids clearly can be affected by reductions in prey availability throughout the breeding cycle, and acute 
prey depletion circumstances (as occurs during some El Nio events among temperate and sub-tropical 
dwelling species) can have catastrophic impacts extending beyond the season of depletion. However, 
otariid life-history strategies have evolved in association with intra- and inter-annual variations in prey 
availability. When low food availability becomes chronic however, the combined impacts clearly regulate 
populations. For example, in association with long-term decreased prey availability likely associated with 
density dependency, Subantarctic fur seals exhibited slower maturation rates, lower age-specific 
reproductive rates, and lower older-age class female survival, resulting in an overall limitation of the 
number of weaned pups produced per a female lifetime (Dabin et al. 2004). 
 
4.7 Response of Steller Sea Lions and Critical Habitat to the Environmental Baseline 
 
Differences in the timing and magnitude of the regional population trajectories in the 1970s, 1980s, and 
1990s suggest that the overall western DPS decline was not caused by a single factor, but rather by the 
cumulative effect of multiple factors that had different relative spatial and temporal magnitudes. Indeed, 
the marked change in the rate of the decline since 1990 suggests that the factors that contributed to the 
more rapid prior declines may not be the most significant factors operating today (Bowen et al. 2001); in 
addition, there may have been density-dependent responses at lower population levels. 
 
We have only a limited or qualitative understanding of how multiple factors interact to create an overall 
cumulative effect on Steller sea lion populations. Data are insufficient to show what the natural dynamics 
of Steller sea lion populations have been. Such dynamics would be driven primarily by changes in the 
North Pacific ecosystem that affect carrying capacity (e.g., prey abundance), but would also be affected 
by changes in rates of predation and disease. Increased knowledge of both natural ecosystem dynamics 
and how human activities influence those dynamics is required before their respective impacts on Steller 
sea lions can be delineated with certainty (NRC 1996, NMFS, 2001, NRC 2003). Yet, a number of 
theories attempting to explain the decline in Steller sea lions and apparent changes in the structure of 
North Pacific ecosystems since the 1970s have been developed, and these involve direct (e.g., top-down) 
and indirect (e.g., bottom-up) or a combination of both types of forces (NRC 1996, Anderson and Piatt 
1999, Merrick 1997, Orensanz et al. 1998, Estes et al. 1998, Francis et al. 1998, Trites et al. 1999, NMFS 
1998a, NMFS 2000, Jackson et al. 2001, Hunt et al. 2002, NRC 2003, Springer et al. 2003). Depending 
on the emphasis placed within each individual theory, trophic cascades and systemic modifications were 
triggered alone or in various combinations by whaling, fishing, predation, or atmospheric and 
oceanographic changes. 
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4.7.1 Summary of the Likely Current Environmental Baseline Stressors 
 
In the sections above, NMFS discussed the various factors which may affect Steller sea lion health and 
population numbers. The intent of this section is to determine which of those factors represent a 
continuing impediment to Steller sea lion survival and recovery or the maintenance of critical habitat to 
provide for recovery. A summary table is provided in Table 4.8. In that table NMFS contrasts what we 
knew in 2000 (FMP Biological Opinion) and what we have learned since then. In some cases NMFS’ 
view of the past decline has changed, or whether a stressor is currently acting or not. A large amount of 
research has occurred since 2000, and thus, this section attempts to synthesize that information. Stressors 
that NMFS believes are still occurring will be carried to the Effects of the Action Chapter (Chapter 5). 
 
4.7.1.1 Environmental Change 
 
The potential impact of environmental variability, through a reduction in the biomass and quality of 
Steller sea lion prey species, has received substantial attention and study within the scientific community. 
Periodic shifts in oceanic and atmospheric conditions may have major effects on the productivity and 
structure of North Pacific ecosystems, with cascading effects on some prey fish populations. The manner 
and mechanism by which such “regime shifts” and altered fish populations would affect marine 
mammals, including Steller sea lions, is poorly understood and remains unresolved. Adult females and 
juveniles are likely the most vulnerable age-classes to environmental change. 
 
The change in North Pacific fish community structure stemming from the regime shift in 1976-77 may 
have been substantial enough to alter the quality and availability of prey for Steller sea lions, resulting in 
changes in the success of pollock and other gadids, which may have resulted in part to nutritional stress of 
juvenile Steller sea lions. The 1976-77 regime shift is hypothesized to have changed the recruitment 
dynamics or distributions (or both) of multiple fish species across the North Pacific Ocean, resulting in 
increases in low energy prey (e.g. gadids) and decreases in high energy prey (e.g., herring), which in turn 
reduced Steller sea lion vital rates. Interestingly, high energy salmon populations in the North Pacific 
increased dramatically from the late 1970s to present allowing large commercial, sport, and subsistence 
harvests annually over the past three decades. In this scenario, the magnitude of the change to the North 
Pacific ecosystem caused by the 1976-77 regime shift is thought to be larger than previously experienced 
by Steller sea lions during the 1900s. If it were within the normal range and Steller sea lions have a high 
likelihood of occasionally declining more than 80%, modeling suggests that they would have likely gone 
extinct given their life history characteristics (NMFS 2008).  
 
It is likely that although oceanographic and atmospheric conditions have changed over the last several 
decades, those changes have not been outside the range of natural fluctuation previously experienced by 
Steller sea lions. Gadids have been and will continue to be a principal component of the diet of Steller sea 
lions, and there are not likely to be significant consequences to Steller sea lion health or vital rates from 
such a diet. Further, available evidence indicates that the current fish community structure is very similar 
to that just prior to the 1976-77 regime shift, and changes in Steller sea lion diets between regimes were 
unremarkable. Thus the potential impact of environmental variability on recovery in the near term is 
minimal. 
 
Fishing could have exacerbated the regime shift related impacts through relatively high local harvest rates 
of Steller sea lion prey species, increasing their foraging costs. These changes would decrease carrying 
capacity, yet their impact on Steller sea lions should decrease as the population declined. However, a 
threat to recovery will persist until the environment, and associated fish distributions and populations, 
change again to favor Steller sea lions, increasing their carrying capacity and subsequently Steller sea lion 
survivorship and birth rates. It is likely that environmental change, coupled with fishery impacts, affected 
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Steller sea lion at the population level during the decline and is currently a stressor to consider in Chapter 
5. 
 
4.7.1.2 Indirect Fisheries Effects 
 
The potential impact of competition with fisheries, through a reduction in the biomass and quality of 
Steller sea lion prey species, has caused considerable debate among the scientific community. The 
primary issue of contention is whether fisheries reduce Steller sea lion prey biomass and quality at both 
the local and regional spatial scales that may lead to a reduction in Steller sea lion survival and 
reproduction, and if sustained, their carrying capacity. The effect of fisheries on the distribution, 
abundance, and age structure of the Steller sea lion prey field, at the spatial scale of foraging Steller sea 
lions and over short and long temporal scales, is largely unknown. As noted above, it is likely that no one 
factor adequately explains the trends in Steller sea lion abundance in the western population, and that 
factors responsible for the period of steep decline (e.g., 1980s), slow decline(e.g., 1990s) and slow 
recovery (e.g., 2000s) differ. We note that the role of this Biological Opinion is to address whether the 
Agency can make a determination that it is unlikely that the action being considered is causing jeopardy 
or adverse modification of critical habitat.  
 
Fisheries are likely to lower Steller sea lion carrying capacity. A decreased carrying capacity could result 
from the combined effects of seasonally compressed fishing in Steller sea lion foraging areas, the long 
term impacts of exploitation of Steller sea lion prey since the 1960s, and the indirect effects of fishing on 
the ecosystem. Fishing may have contributed to changes in the location, density, distribution, availability, 
quality, and energy value of the Steller sea lion prey field. Population declines could have been driven in 
part by reductions in the quality and quantity of available Steller sea lion prey initially caused by the 
development of groundfish fisheries in the mid-1960s, and then intensified as fishing effort for several 
prey species increased within Steller sea lion foraging habitats in the 1970s and 1980s. The 1976-77 
regime shift could have exacerbated fishing-related impacts by reducing the availability of alternative, 
non-commercial prey (e.g., osmerids). While it seems reasonable to conclude that commercial fisheries 
for primary prey species of Steller sea lions has lead to a reduction in the carrying capacity of the 
environment, it is much less clear how commercial fisheries are currently affecting the recovery of the 
western population. Further, it seems reasonable to conclude that at least in some areas (e.g., southeastern 
Alaska), commercial fisheries have not adversely impacted the recovery of that portion of the eastern 
population of Steller sea lion over the last 20 years. Nonetheless, regarding the indirect effects of 
commercial fisheries on the western population, it seems reasonable to conclude that such activities have 
to be considered a continuing stressor.  
 
4.7.1.3 Direct Human Effects 
 
Commercial fisheries can directly affect Steller sea lions in the BSAI, and GOA by capturing, injuring, or 
killing them in fishing gear or in collisions with fishing vessels, and if fishermen kill them intentionally. 
These impacts were described in detail above in Sections 4.3.3 (incidental take in commercial fisheries), 
4.3.4 (intentional and illegal killing), and in 4.3.7 (disturbance). In general, the current level of direct 
impact to Steller sea lions is relatively small (see summary in Section 4.3.10). However, it is likely that 
historical direct impacts influenced the rapid decline rate observed in the 1980s, but by the mid-1990s 
was no longer an important factor in the decline and lack of recovery. Vital rate analyses confirm the 
reduction in direct mortality (Holmes and York 2003, Holmes et al. submitted). Thus, this is unlikely to 
be a continuing stressor. 
 
4.7.1.4 Predation 
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There continues to be concern that predation by killer whales is causing continued decline or is a 
significant contributor to the lack of recovery of Steller sea lions (Section 4.3.2). One study of killer 
predation in the eastern Gulf of Alaska found that transient killer whales are having only a minor effect on 
the survival of Steller sea lions in that area (Maniscalco et al. 2007). As summarized in NMFS (2008), 
Steller sea lions (and other pinnipeds) have likely always been prey of mammal eating killer whales and 
killer whale predation has been a component of that natural mortality. Additionally, if the population of 
killer whales is assumed to have been the same size historically as it is now and if predation events were 
approximately constant, that level of predation would be a greater proportion of mortality on the western 
population of Steller sea lion, and in the areas of greatest reduction (e.g., western Aleution sub-region) in 
particular. Durban et al. (2010) recently reported that transient killer whales from the central GOA to the 
central Aleutians number approximately 345 and note the extremely high potential level of predation 
pressure that comes from this high a number of killer whales.  
 
Life-history changes in the western DPS of Steller sea lion through time argue against the hypothesis that 
killer whale predation alone was responsible for the decline. Density dependent responses seen in the 
western DPS included lower growth and pregnancy rates in the 1980s than the 1970s (Calkins et al. 1998, 
Pitcher et al. 1998). This indicates carrying capacity for Steller sea lions likely declined over this period. 
This apparently continued through the 1990s as evidenced by a possible decline in natality (Holmes and 
York 2003, Fay and Punt 2006, Holmes et al. 2007) in those areas where adequate data exist to estimate 
trends in rates of survival and reproduction. The observed changes in age and growth and the pattern of 
increasing survival in some regions of the range of the western population of Steller sea lion argue against 
killer whale predation as a primary cause of the observed steep decline in the 1980s and slow decline in 
the 1990s. While possible, it seems unlikely that predation pressure would have led to the observed 
decrease in natality in certain sub-regions of the range. But in some subareas, the extremely low number 
of Steller sea lions and the high numbers of killer whales seasonally present in these waters suggest killer 
whales may limit the degree to which this SSL subp[opulation can increase appreciably (see Durban et al 
2010). Springer et al. (2003) argues killer whales could have caused large declines in marine mammal 
populations in the North Pacific. Although rebutted by many, Springer et al. (2008) hold their hypothesis 
as a possible factor influencing the decline of the Steller sea lion and its lack of recovery in some 
subareas. In addition, the eastern DPS has increased at approximately 3% per year for at least 20 years 
while co-existing with a similar population (though higher density) of transient killer whales in an 
environment historically exposed to commercial whaling and environmental change. Recent information 
on juvenile Steller sea lion survival from branding (Figure 3.13) also argues against killer whale predation 
as a significant impediment to recovery throughout a part of the range. Yet LHX tagging work on 
transient juvenile SSLs in the Kenai Fjords/Prince William Sound in the eastern GOA indicate killer 
whale predation may be the single largest cause of mortality. Rates of Steller sea lion juvenile survival in 
the 2000s in the eastern Aleutian Islands and the central Gulf of Alaska are similar to those estimated for 
the pre-decline 1970s population in the central Gulf of Alaska (Holmes et al. 2007), suggesting that direct 
mortality is not currently inhibiting Steller sea lion recovery. And so the debate continues, with logical 
representations of the influence transient killer whales may have on Steller sea lions and other marine 
mammals.  
 
4.7.1.5 Inter-specific Competition 
 
Piscivorous fish, other marine mammals, and some birds consume many of the same species and sizes of 
prey as Steller sea lions. The strength of these food-web interactions has likely changed during the past 30 
years in response to both natural and anthropogenic factors. For instance, the following annual differences 
have been reported: size and distribution of young-of-the-year, levels of cannibalism by adult pollock 
(Livingston 1991, Wespestad et al. 2000). Differential rates of fishing within the groundfish community 
may have also indirectly contributed to an increasing biomass of arrowtooth flounder, a species with 
considerable diet overlap with Steller sea lions (NMFS 2000, 2001). How these changes, as well as 
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substantial increases in the population of Pacific halibut since the 1980s (Hollowed et al. 2000, IPHC 
2000, Wilderbuer and Sample 2000, Trites et al. 1999), affect the prey field and foraging patterns of 
Steller sea lions or relate to population level impacts remain to be determined.  
 
Steller sea lions may be affected by changes in the abundance, distribution, and prey removal by other 
apex predators. Whales are considered significant consumers in many marine systems and models 
estimate that prey consumption (in terms of biomass) by cetaceans approaches or exceeds removals by 
commercial fisheries in some areas of the world’s oceans (Laws 1977, Laevastu and Larkins 1981, Bax 
1991, Markussen et al. 1992, Kenney et al. 1997, Trites et al. 1997, Witteveen et al. 2006). Such high 
levels of consumption can have significant effects on the distribution and abundance of prey species and 
the structure of marine communities (Perez and McAlister 1993, Kenney et al. 1997). It has been 
hypothesized that whale stock resurgence may have reduced prey availability and contributed to declines 
of piscivorous pinnipeds and birds in the Gulf of Alaska and Bering Sea ecosystems (Merrick 1995, 1997, 
NRC 1996, Trites et al. 1999). As populations of piscivorous cetaceans recover, this potential competitive 
interaction would be expected to increase. Thus, it is possible that inter-specific competition with other 
predators has influenced the demographics of Steller sea lions and may further in the future. 
 
4.7.1.6 Disease, Parasites and Contaminants 
 
Adult females and pups are likely the age-classes most vulnerable to disease and parasitism. Available 
serologic evidence does not support the possibility that a disease epidemic occurred during the Steller sea 
lion decline of the late 1970s and 1980s; however, due to sampling limitations the possibility can not be 
excluded completely. Although Steller sea lions have recently been exposed to several endemic disease 
agents that could potentially impede recovery in the future, the only available data are the prevalence of 
antibodies to the disease agents, and the potential for those agents to cause disease among Steller sea lions 
has not been documented. The potential for parasitism to have a population level effect on Steller sea 
lions is largely unknown. Although parasites may have little impact on otherwise healthy animals, effects 
could become significant if combined with other stresses. Available information does not suggest that the 
Steller sea lion decline was caused by parasitic infections, although there has not been adequate research 
to assess the current relative nature and magnitude of parasitism in Steller sea lion populations and to 
what extent this may have on reproductive capacity. Preliminary results indicate higher levels of stress 
hormones (i.e., haptoglobin) in the eastern DPS, where population densities are higher and high 
prevalence of hookworm parasites have been found (Rea et al. 2010).  
 
Adult females and pups are likely the age-classes most vulnerable to toxic substances. Steller sea lions 
have shown relatively low levels of toxic substances as well as heavy metals and mercury, and these 
substances are not believed to have caused high levels of mortality or reproductive failure. However, 
there are no studies on the effects of toxic substances at the population level to determine their impact on 
vital rates and population trends. Chronic exposure to toxic substances may result in reactive metabolites 
that could cause damage to DNA, RNA, and cellular proteins. Steller sea lions exposed to oil spills may 
become contaminated with polycyclic aromatic hydrocarbons (PAHs) through inhalation, dermal contact 
and absorption, direct ingestion, or by ingestion of contaminated prey. Newer contaminants such as 
PBDEs have not been measured in Steller sea lions. Of recent concern is the potential for methyl-mercury 
impacts, but little is known about the individual-level response of a Steller sea lion to mercury loads. 
Holmes et al. (2008) studied mercury levels in tissues of eDPS and wDPS Steller sea lion pups; they 
reported that western SSLs had statistically higher mercury levels in kidney and liver tissues and lead in 
liver tissues than animals from the eDPS. Finally, pups in the western portion of the SSL range appear to 
have higher mercury and PCB levels than the eastern portion of their range (Castellini et al. 2009). Thus, 
overall, there is still some concern that toxic substances may have indirect impacts on individual vital 
rates, including reproductive potential. 
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4.7.2 Synthesis of the Likely Responses of Steller Sea Lions and their Habitat to Direct and Indirect 
Stressors 
 
As listed above, several factors act as direct or top-down sources of Steller sea lion mortality; i.e., 
commercial harvest, intentional shooting, entanglements or incidental catch by fishing gear, disturbance, 
and predation. Direct sources of mortality were significant contributors to the Steller sea lion population 
declines observed prior to the 1990s, when there were relatively large reductions in juvenile survival 
rates, and smaller reductions for adults (Pascual and Adkison 1994, York 1994, Holmes and York 2003, 
Fay 2004). Since 1990, rates of mortality from harvests, shooting, entanglement, and incidental catch 
have been substantially reduced and likely have contributed to a rebound in both juvenile and adult 
survival rates (Holmes and York 2003, Fay 2004, Holmes et al. 2007). Subsistence harvests of Steller sea 
lions continue but have declined substantially and are not thought to be an important factor in the 
dynamics of this DPS.  
 
As previously described, predation by killer whales has the potential to be a significant additional top-
down source of mortality (Williams et al. 2004, NRC 2003). Springer et al. (2003) proposed a hypothesis 
in which killer whales shifted their diet from large whales (following extensive commercial whaling in 
the 1950s and 1960s) to pinnipeds, resulting in sequential collapses of northern fur seals, harbor seals, and 
Steller sea lions, and culminating in the collapse of sea otter populations (see also Estes et al. 1998). This 
hypothesis, however, has been called into question because of inconsistencies with data on large whale 
catches, killer whale diets, and the spatial-temporal patterns of pinniped declines (Barrett-Lennard et al. 
1995, Trites et al. 2006c, DeMaster et al. 2006, Wade et al. 2009). Springer et al. (2008) provided 
responses to these critiques, and maintain their hypothesis is valid and probable. Analyses presented by 
Holmes and York (2003) is contradictory to top-down stressors in the region of Kodiak Island where 
killer whales are known to specialize on Steller sea lions, yet adult and juvenile survival rates are high. 
Although the NRC (2003) concluded that killer whale predation and top-down impacts were the likely 
driver for the decline of Steller sea lions, some current information contradicts that hypothesis, other data 
affirm it, and some data suggest that bottom-up factors at least in some areas may currently be more 
important. That is not to say that killer whale predation or shooting was not important in the past and may 
not be important in some areas currently. Historical data do not allow us to better evaluate the potential 
impacts of these various factors (NRC 2003, NMFS 2006a); thus in this Biological Opinion we have 
focussed our concerns on current stressors.  
 
Evidence that indirect or bottom-up factors may have contributed to the decline observed from the mid-
1970s through the late 1990s include reductions in size at age (Calkins and Goodwin 1988, Calkins et al. 
1998), possible depressed late-term pregnancy rates (Pitcher et al. 1998), significantly reduced pregnancy 
rates for lactating females (Pitcher et al. 1998), and a decline in per capita natality of female Steller sea 
lions at some rookeries (Holmes and York 2003, Fay 2004, Winship and Trites 2006, Holmes et al. 
2007). These responses by Steller sea lions are opposite to those predicted by direct, top-down, factors 
(Bowen et al. 2001, NRC 2003), as body condition, growth rates, and natality should increase or remain 
the same when population abundance is reduced. These bottom-up factor(s) appeared to be affecting 
Steller sea lions as early as the 1960s and 1970s (see Section 3.1.14), at about the same time that large 
numbers of Steller sea lions were also killed directly (especially in the late 1970s and 1980s). The 
combination of reduced population abundance and poor body condition indices is consistent with a 
substantial reduction in carrying capacity (Gerrodette and DeMaster 1990, Calkins et al. 1998).  
 
The changes in vital rates (see above) may have been a function of nutritional stress resulting from a 
combination of reduced prey availability and quality (Trites et al. 2006a). Two stressors were likely to 
have affected the prey field for Steller sea lions: (1) climate induced changes in the species composition, 
distribution or nutritional quality of Steller sea lion prey (see review by Trites and Donnelly 2003 and 
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Trites et al. 2006a), and (2) fishery-induced changes in localized or overall prey abundance and quality 
(Braham et al. 1980, NMFS 1998a, 2000). Both climate change and fisheries induced changes in prey 
communities likely have affected the condition of Steller sea lions over the last 40 years, but the relative 
importance of each is a matter of considerable debate. 
 
The carrying capacity of the North Pacific for Steller sea lions likely fluctuates in response to changes in 
the environment (Hare et al. 1999, Overland et al. 1999, Stabeno et al. 2001, Benson and Trites 2002, 
Hunt et al. 2002, Shima et al. 2002, Trites and Donnelly 2003, Trites et al. 2006a), and Boyd (2010) 
recently hypothesizes that the Steller sea lion throughout its range may be at carrying capacity. Yet what 
may have been unusual about the decline in Steller sea lions observed through 2000 is the introduction of 
large-scale commercial fisheries on Steller sea lion prey. While large-scale groundfish fisheries began in 
the 1960s, their potential for competitive overlap with Steller sea lions (e.g., catches within what would 
be designated as critical habitat) increased markedly in the 1980s (NMFS 1998, 2000, 2001). Overall, 
localized fisheries removals of prey could have exacerbated natural changes in carrying capacity, possibly 
in non-linear and unpredictable ways (Goodman et al. 2002). Reductions in carrying capacity may have 
contributed to declines in natality that are believed to have occurred at some rookeries through at least 
2002 (Holmes and York 2003, Fay 2004, Winship and Trites 2006, Holmes et. al. 2007) despite climate 
shifts to potentially more favorable environmental conditions that may have occurred in 1989 and 1998 
(Hare and Mantua 2000, Bond et al. 2003).  
 
Although the “junk food” hypothesis (Rosen and Trites 2000a, Trites and Donnelly 2003) in its original 
form is not well-supported by available data (e.g., Rosen and Trites 2004, Calkins et al. 2005, Rosen 
2009), changes in the overall energy density of the prey field due to both climate shifts and long term 
fisheries impacts, may have reduced the efficiency of Steller sea lions and affected their ability to obtain 
adequate energy to maintain body condition and full reproductive potential. In our review of climate and 
regime shifts, gadids were not necessarily affected across the range of Steller sea lions by the 1977 shift. 
Although it appears that EBS pollock did benefit from this change, GOA pollock and Atka mackerel 
likely were unaffected or affected in different ways that are still not clear. Results by Hennen (2006) 
correlate Steller sea lion declines with fisheries around rookeries in the 1980s, and find no correlation 
between fisheries and Steller sea lion dynamics in the 1990s after conservation measures were enacted 
around rookeries and shooting was prohibited20 (Hennen 2006, Dillingham et al. 2006).  
 
Both direct and indirect stressors can affect Steller sea lion population growth and vital rates. In addition, 
both types of stressors can operate simultaneously and at various levels. Steller sea lions have been 
affected by climate and regime shifts, diseases, parasites, and predation for their entire existence, and 
humans have hunted them for food and for other uses for thousands of years (Walker et al. 1999, Dixon 
1986). The impact of each of these factors has likely varied over time in response to marine ecosystem 
dynamics and predator abundance (e.g., killer whales and humans), as well as in response to the size of 
the Steller sea lion population itself. Steller sea lions persisted in the North Pacific despite the adverse 
impact of these stressors, and they did so without an apparent loss of genetic diversity which would 
indicate that the population had gone through a “genetic bottleneck” (NMFS unpublished data). 
Therefore, for tens of thousands of years prior to the 1970s, Steller sea lions had adapted to and 
accommodated fluctuations in their carrying capacity due to natural variability, disease and parasitism, 
killer whale predation, human-related kills, and apparently maintained, on average, a relatively large 
population size (i.e., above the point that would have resulted in an obvious genetic bottleneck). This is 
not to say that the population did not go through historical changes in population size or distribution as 
reported by Nelson (1887) or similar changes for seabirds (Causey et al. 2005), but that it appears 
unlikely that rapid and large population increases and decreases were common for Steller sea lions.  

                                                      
20 Numerous sea lion conservation measures were implemented throughout the 1990s, see Sections 4.4.1 and 4.5 for 
a thorough historical review. 
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In the last several decades, several stressors have developed as a result of human influence such as 
contaminants, incidental take, shooting, fisheries, and, potentially, global climate change21 (NRC 2003, 
NMFS 2006). The absolute impact of each stressor on survival and reproduction during the Steller sea 
lion population decline are unknown. Yet, based on several PVAs, some argue that there is a significant 
probability that either a portion of the range of the western DPS of Steller sea lion may be extirpated 
(Winship and Trites 2006) or that the entire western DPS will go extinct in the next 100 years (York et al. 
1996, Gerber and VanBlaricom 2001, NMFS 2008; Appendix A); others argue for a change that is far less 
dramatic (Boyd 2010). The eastern DPS is likely to continue to increase and appears to be large, healthy, 
and, based on Goodman (NMFS 2008; Appendix A), is not in danger of extinction or likely to become 
endangered. The view of the future of the wDPS does not appear as bright. 
 
 
4.8 Human Impacts Affecting Humpback Whale Status  
 
4.8.1 Effects of Historic Whaling  
 
The worldwide population of humpback whales was thought to have been in excess of 125,000 animals 
prior to commercial whaling (NMFS 1991). Approximately 15,000 animals were believed to have been 
present in the North Pacific prior to 1905, and intensive commercial whaling during the 20th century may 
have reduced this population to as few as 1,000 before it was placed under international protection by the 
International Whaling Commission (IWC) in 1965. This estimate likely underestimates the actual kill as a 
result of the under-reporting of Soviet catches (Yablokov 1994).  
 
Whaling was considered the primary threat to the worldwide populations of humpback whales when the 
species was placed under the protection of the IWC. At present, commercial whaling is not considered a 
significant threat to this species, although some illegal Japanese whaling continues to occur. It is not 
known currently how many individuals are killed on an annual basis in these commercial harvesting 
operations. 
 
4.8.2 Direct Effects of Commercial Fisheries on Humpback Whales 
 
Humpback whales are killed incidentally in federal groundfish and longline fisheries and state managed-
commercial salmon fisheries. The primary source for data on incidental mortalities of humpback whales 
in commercial fisheries is from the North Pacific Groundfish Observer Program database (NMFS GOP) 
and Alaska Marine Mammal Observer Program. The incidental mortalities included here are summarized 
from Angliss and Allen 2008. 
 
4.8.2.1 Central North Pacific Population 
 
Until 2004, there were four different federally-regulated commercial fisheries in Alaska that occurred 
within the range of the central North Pacific humpback whale stock that were monitored for incidental 
mortality by fishery observers: BSAI groundfish trawl, GOA groundfish trawl, longline, and pot fisheries. 
Average annual mortality from the observed fisheries was 1.5 (CV = 0.47) humpback whales from this 
population. As of 2004, changes in fishery definitions in the List of Fisheries have resulted in separating 
these four fisheries into 17 fisheries (69 FR 70094, 2 December 2004). This change does not represent a 

                                                      
21 Global climate change is a highly debated theory, both on the mechanisms and results. See NMFS (2006a) for a 
short discussion of the topic. In this opinion we recognize the possibility of global climate change and the potential 
influence on sea lions and changing habitat and range. The southern contraction of the range of the eastern DPS may 
be in response to warming (see NMFS 2006a for this discussion). 
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change in fishing effort, but provides managers with better information on the component of each fishery 
that is responsible for the incidental serious injury or mortality of marine mammal stocks in Alaska. 
Between 2002 and 2006, there were incidental serious injuries and mortalities of Central North Pacific 
humpback whales in the Bering Sea/Aleutian Islands sablefish pot fishery (Table 4.9). Estimates of 
marine mammal serious injury/mortality in observed fisheries are provided in Perez (2006) and Perez 
(unpubl. ms.).  
 
Reports of entangled humpback whales found swimming, floating, or stranded with fishing gear attached 
occur in both Alaskan and Hawaiian waters. During the 5-year period from 2001 to 2005, there were 54 
reports of human-related mortalities or serious injuries. Of these, there were 40 incidents which involved 
commercial fishing gear, and 15 of those incidents involved serious injuries or mortalities. These 
estimates should be considered a minimum. No observers have been assigned to several fisheries that are 
known to interact with this stock, making the estimated mortality rate unreliable. Further, due to limited 
Canadian observer program data, mortality incidental to Canadian commercial fisheries (i.e., those similar 
to U.S. fisheries known to interact with humpback whales) is uncertain. Though interactions are thought 
to be minimal, data regarding the level of humpback whale mortality related to commercial fisheries in 
northern British Columbia are not available, again indicating that the estimated mortality incidental to 
commercial fisheries is underestimated for this stock (Angliss and Allen 2008). 
 
4.8.2.2 Western North Pacific Population 
 
Within the range of the western North Pacific humpback whale population, there were six different 
federally-regulated commercial fisheries in Alaska that were monitored for incidental mortality by fishery 
observers until 2004. At that time, changes in fishery definitions in the List of Fisheries have resulted in 
separating these six fisheries into 22 fisheries (69 FR 70094, 2 December 2004). Estimates of marine 
mammal serious injury/mortality in each of these observed fisheries are provided in Perez (2006) and 
Perez (unpubl. ms.). Between 2002 and 2006, there were incidental serious injuries and mortalities of 
Western North Pacific humpback whales in the Bering Sea/Aleutian Islands sablefish pot fishery (Table 
4.9). Average annual mortality from observed fisheries was 0.20 humpbacks from this stock (Table 4.9). 
Note, however, that the stock identification is uncertain and the mortality may have involved a whale 
from the Central North Pacific stock of humpback whales. Thus, this mortality is assigned to both the 
Central and Western stocks.  
 
The estimated annual mortality rate incidental to U. S. commercial fisheries is 0.2 whales per year from 
this stock based on 0.2 from observed fisheries. However, this estimate is considered a minimum because 
there are no data concerning fishery-related mortalities in Japanese, Russian, or international waters. In 
addition, there is a small probability that fishery interactions discussed in the assessment for the Central 
North Pacific stock may have involved animals from this stock because the only known matches to 
feeding areas come from areas typically used by the Central North Pacific stock. 
 
No reports of entangled humpback whales from the western North Pacific population were reported 
through fishery observer programs between 2001 and 2005; however, observing effort in western Alaska 
is low (Angliss and Allen 2008). However, one humpback whale in western Alaska was reported to the 
NMFS Alaska Stranding Program during this time frame (2002) as entangled in black cod gear.  
 
The western population of humpback whales may also be impacted by takes in other countries’ fisheries. 
Brownell et al. (2000) compiled records of bycatch of humpback whales in Japanese and Korean 
commercial fisheries between 1993 and 2000 and found that, during 1995-99, six humpback whales were 
taken as bycatch. In addition, two strandings were reported by the Japanese or Korean during this period. 
Analysis of four samples from meat found in Japanese markets indicated that humpback whales are being 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

4 Environmental Baseline Page 261 

sold (Angliss and Allen 2008). Where these animals are taken, however, and whether they are taken 
intentionally or as bycatch, is unknown. 
 
4.8.3 Entanglements 
 
In recent years, an increasing number of entangled humpback whales have been reported to NMFS Alaska 
Region stranding program. One hundred eighteen humpback whales were reported (ninety six confirmed) 
entangled in Alaska from 1997-2009; the majority of these involved southeast Alaska humpbacks (NMFS 
Alaska Region Stranding Data 2010)(Table 4.10). In 2005, twenty-one entangled humpback whales were 
reported to the NMFS Alaska stranding program, sixteen of those were confirmed. Nine of these were 
reported in southeast Alaska, and seven in southcentral Alaska in the Kodiak, Homer, and Seward 
regions. There were nineteen entanglements reported (sixteen of those confirmed) in 2006, nine reported 
entanglements (eight confirmed) in 2007, seven confirmed reports in 2008, and nine entanglements 
reported (five confirmed) in 2009. For some of these reports, it remains unclear whether they represent 
distinct events or re-sights of the same entangled animal.  
 
For many of these reports, it is not possible to identify the gear involved in the entanglement to a specific 
fishery. This is based on a general lack of data in reports received, the difficulty in accurately describing 
gear at a distance, and the fact that most entanglements are not re-sighted for follow-up analysis. The 
majority of gear reported in Alaska humpback whale entanglements involves crab, shrimp, and 
unidentified pot gear (Figure 4.37, Table 4.10). Some of the unidentified pot gear incidents may involve 
groundfish fisheries, such as pot cod. In addition, several Alaska humpback whale entanglements reported 
to the stranding network have involved longline gear and could be attributed to the sablefish groundfish 
fishery under analysis in this opinion.  
 
To understand more about the prevalence of these entanglement incidents, a study in 2003 and 2004 
documented entanglement scarring in the humpback population in northern southeast Alaska. Using 
methodology developed in the Gulf of Maine to investigate scarring in Atlantic large whales, Neilson et 
al. (2005) photographed the caudal peduncle of individual humpbacks as they dove and examined them 
for scars indicative of previous entanglement. Their results indicate that, based on caudal peduncle 
scarring, 71% (95% CI: 62%-78%) of the humpback whales in northern southeast Alaska have been 
entangled at least once. The study also found that eight percent of the whales photographed in Icy 
Strait/Glacier Bay acquired new entanglement scars between the two years that they were sampled. 
Calves were less likely to have entanglement scars than older whales, and there was no significant 
difference in scarring percentages between males and females. Overall, the percentage of whales with 
entanglement scars in northern southeast Alaska is comparable to Gulf of Maine humpback whales (48%-
65% entanglement percentage). Based on similar scarring investigations carried out in Hawaii, 14% of the 
humpbacks there appear to have been entangled (Robbins and Mattila 2004).  
 
For entanglements that do not result in immediate or discernable mortality, it is difficult to determine the 
extent of impact to the animal. Most entangled whales reported to the Marine Mammal Stranding 
Network in Alaska are not re-sighted. Without further information, it is unclear which types of 
entanglements are ultimately life-threatening. Data such as that collected by Neilson et al. (2005), 
however, leads to the conclusion that many humpback whales survive their entanglements. Some, it 
would appear, survive multiple entanglement incidents (NMFS 2006d).  
 
In recent years, the NMFS Alaska Region has partnered with NOAA’s Hawaiian Humpback Whale 
National Marine Sanctuary to develop a response program for entangled large whales in Alaska. 
Numerous teams throughout coastal areas of the state have been trained in first response activities, and 
workshops have been held with fishermen regarding measures that can be taken to prevent entanglements. 
Caches of disentanglement gear have been placed with trained responders in various communities 
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throughout Alaska, including Petersburg, Juneau, Sitka, Tenakee, Gustavus, Seward, Homer and Kodiak. 
Educational forums have been held for members of the public to an effort to increase accurate reporting, 
and encourage mariners to stand-by entangled animals until a response team can be mobilized.  
 
At the time of this opinion, the number of entanglements that might result in serious injury or mortality 
for humpback whales is not known to be at a level to have population level effects for the species. While 
a number of humpback whales have been reported entangled in fishing gear in Alaska in recent years, it is 
difficult to quantify the impact relative to a specific fishery and to the whales themselves because of 
insufficient information obtained from these events. 
 
The number of confirmed reports of entangled Central North Pacific humpback whales in Hawaiian 
waters has increased in recent years (Table 4.11). Many of the whales reported entangled in Hawaiian 
waters most likely brought the gear with them from higher latitude feeding grounds. While the whales are 
not typically at risk from drowning or immediate death, they are at increased risk of starvation, infection, 
physical trauma from the gear, and ship strikes as a result of the entanglement. Since 2002, the Hawaiian 
Islands Humpback Whale National Marine Sanctuary and NMFS have worked together to improve 
outreach by advertising response capabilities and creating an emergency hotline number (NMFS 2006d). 
 
4.8.4 Impacts from Ship Strikes 
 
A compilation of available records of vessel collisions with large whales from 1975 to 2002 indicated that 
humpback whales are one of the most frequently hit species worldwide (Jensen and Silber 2003). Of the 
database containing 292 records, humpback whales (44 records) were the second most commonly hit 
species after fin whales (75 records). In Alaska, opportunistic reports of vessel collisions with humpback 
whales since 1986 have shown an average of one to two humpback whales struck per year. This is a 
minimum estimate, as not all whales struck are reported and not all whales struck are identified to species 
or cause of mortality. The fate of struck animals is also not always determined unless the whale dies 
immediately upon impact or is discovered as a carcass on the bow of a ship and it can be determined that 
the strike was the cause of death.  
 
Humpback whale distribution overlaps significantly with the transit routes of large commercial vessels 
that ply the waters off Alaska. The larger vessels are cruise ships, large tug and barge transport vessels, 
and oil transport tankers. Cruise ships frequent the inside waters of southeast Alaska, passing through 
areas used by humpback whales for feeding, such as Glacier Bay National Park and Preserve, Point 
Adolphus and, adjacent to the action area, the waters of Lynn Canal en route to Skagway and Haines. Tug 
and barge transport follows much of the traffic pattern of the cruise ships, as they frequent the same 
coastal communities. Oil transport tankers are generally operating farther offshore where there are 
presumably fewer concentrations of humpback whales, except for transit through Prince William Sound. 
Collisions in Alaska can occur throughout the region, peaking during the summer season. 
 
Generally, there is a direct relationship between the occurrence of a whale strike and the speed of the 
vessel involved in the collision. Most collisions that have killed or severely injured whales involved 
vessels greater than 80 meters in length traveling at speeds in excess of 13 knots (Laist et al. 2001). In 
Jensen and Silber (2003), vessel speed at the time of strike was reported for 58 (19.8%) of the 292 cases. 
Operating speeds of vessels that struck various species of large whale ranged from 2 to 51 knots with an 
average speed of 18.1 knots. The average speed resulting in injury or mortality to the whale was 18.6 
knots. In Alaska, records show that vessels have struck humpback whales at a range of speeds, from a 
skiff traveling at 29 knots to vessels drifting or idling (NMFS unpublished data, see Table 3.65). These 
records indicate that two incidents with associated vessel speeds resulted in death to the animal. One of 
these fatal collisions occurred in southeast Alaska with a cruise ship traveling at 19 knots; the other, with 
a container ship traveling at 12-19 knots reported from Anchorage, Alaska.  
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4.8.4.1 Humpback Whale Ship Strikes in Alaska 
 
Although there is no official reporting system for ship strikes, numerous incidents of vessel collisions 
have been documented in Alaska. Fifty-eight reports from 1997 to 2009 representing confirmed, 
unconfirmed and suspected ship strikes with humpback whales have been reported to the Alaska 
Stranding Network (Table 4.12). This is a minimum estimate, as not all whales struck are reported and not 
all whales struck are identified to species or cause of mortality. The fate of struck animals is also not 
always determined unless the whale dies immediately upon impact or is discovered as a carcass on the 
bow of a ship and it can be determined that the strike was the cause of death.  
 
Records of vessel collisions with large whales in Alaska indicate that strikes have involved cruise ships, 
recreational cruisers, whale watching catamarans, fishing vessels, and skiffs. Vessel lengths associated 
with these records ranged from approximately 20 feet to over 250 feet, indicating that all types and sizes 
of watercraft pose a threat of collision for whales (Jensen and Silber 2003). Cruise ships are of particular 
concern, as they operate at considerably high speeds and frequent the inside waters of southeast Alaska 
with routes passing through areas of humpback whale abundance such as Glacier Bay National Park and 
Preserve, Point Adolphus and Lynn Canal. In addition to large ships, which are most likely to cause 
significant injury or death to humpback whales, smaller tour, charter and private vessels also significantly 
overlap with inshore humpback whale distribution in Alaska waters and also have the potential to cause 
disturbance, serious injury, and possibly mortality.  
 
Some incidents of vessel collisions with humpback whales are known to result in mortality. Between 
2001 and 2009, confirmed reports of vessel collisions with humpback whales indicated an average of five 
humpback whales struck per year in Alaska; between 2005 and 2009, two humpback deaths were 
attributed to ship strikes. In 2001, a dead and pregnant humpback whale was discovered in Glacier Bay, 
and a necropsy determined the whale likely had been killed by blunt trauma, possibly from a large vessel 
collision. In 2003, a humpback whale was necropsied that had been first seen at Pt. Manby, Yakutat Bay. 
The results of that necropsy indicated that the whale had been killed by blunt trauma as a result of large 
vessel collision. In 2004, a humpback whale calf in Glacier Bay was necropsied on Strawberry Island. 
Severe dislocation of six ribs caused massive bleeding and tissue damage; blunt trauma indicated injury 
consistent with vessel collision. A second incident in 2004 involved a humpback (nursing calf) necropsied 
on the south end of Douglas Island outside of Juneau. Results of this necropsy showed a severe scapular 
fracture and again indicated likely collision with a vessel based on blunt trauma to the animal. Incidents in 
2005 and 2007 also indicated cases where humpback whales likely died due to the impact from a vessel 
based on necropsy findings.  
 
Vessel collisions with humpback whales remains a significant management concern, given the increasing 
abundance of humpback whales foraging in Alaska, as well as the growing presence of marine-based 
tourism in Alaska’s coastal waters. Based on these factors, injury and mortality of humpback whales as a 
result of vessel strike may likely continue into the future (NMFS 2006a). 
 
4.8.4.2 Humpback Whale Ship Strikes in Hawaii 
 
Central North Pacific humpback whales, especially calves and juveniles, are highly vulnerable to ship 
strikes and other interactions with non-fishing vessels while in Hawaii. Younger whales spend more time 
at the surface, are less visible and closer to shore (Herman et al. 1980; Mobley, Jr. et al. 1999), thereby 
making them more susceptible to collisions. There appears to be an increased frequency at which 
collisions with humpback whales and vessels are occurring in Hawaiian waters (Table 4.11), especially in 
the shallow waters (less than 100 fathoms) of the four-island region of Maui county and Penguin Banks, 
the preferred habitat by the whales wintering in Hawaii (Lammers et al. 2003). Three types of collisions 
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reports were documented: collisions with little/no forewarning; collisions resulting from effort to avoid 
whales; circumstantial collisions not reported but evidence of trauma known. The majority of the 
collisions are with boats from 19-80 ft in length, including both slow and fast moving vessels. Also, the 
highest incidents of collisions were documented from the island of Maui, and the lowest number 
documented was from the island of Kaua`i.  
 
The increasing rate of whale and vessel collisions may have a number of contributing factors, the most 
important of which may be that the population of humpback whales in Hawaii is increasing (Lammers et 
al. 2003). In addition, there is a corresponding rise in the number of vessels in the preferred habitat for 
humpback whales, a direct result of the growing popularity of eco-tourism in Maui and the surrounding 
areas. Efforts to reduce these interactions include improved technological research into mapping models 
and radar and sonar detection systems, state regulations prohibiting parasailing and personal watercrafts 
in Maui waters during whale season, and a NOAA hot line to report humpback whale interactions. 
 
4.8.5 Impact from Disturbance 
 
The whalewatch industry in Alaska has developed over the last decade and is primarily directed toward 
humpback whales and killer whales. As the population of humpback whales has increased, the 
whalewatch industry in Alaska likewise has grown along with this increasing presence. The industry has 
experienced particular growth in the last five years due to the popularity of Alaska as a tourist destination 
and an increasing public desire to view marine mammals in the wild. Vessel class types engaged in 
whalewatching include kayaks, zodiac inflatables, jet boats, catamarans, yachts, mid-size expedition 
vessels, and large cruise ships. Sport-fishing charters and recreational boaters (both locals and visitors) 
also widely participate in whalewatching activities. 
 
Numerous incidents of vessel interactions with humpback whales have been documented in Alaska. There 
have been several incidents that included close approaches and possible harassment by vessels of different 
vessel classes including kayaks, cruise ships and catamarans. In 2007, fines were levied for two incidents 
with humpback whales which occurred in Alaska, one involving a cruise ship collision, the other 
harassment by a whalewatch jet boat. At present, it is difficult to measure the extent of potential 
disturbance impacts to whale populations from this industry.  
 
To minimize the potential for harassment and the possibility of collision, NMFS implemented regulations 
on July 2, 2001 that imposed vessel restrictions on approaching humpback whales closer than 100 yards 
in Alaska. Operating at a “slow, safe speed” when near humpback whales was also required. The National 
Park Service has implemented even greater minimum approach distances in Glacier Bay National Park 
(1/4 mile in all Park waters) for humpback whales, which likely reduces the whales’ underwater noise 
exposure and potential for behavioral disturbance. In addition, the Park has passed vessel management 
measures that allow speed restrictions of 13 knots to be imposed by Park management on an as-warranted 
basis in the bay.  
 
In addition to the approach regulations, marine mammal viewing guidelines strive to mitigate disturbance 
impacts. NOAA Fisheries guidelines include recommendations to limit time spent with individuals, avoid 
trapping or encircling animals, avoid sudden changes in speed, and minimize the use of outdoor PA 
systems in the vicinity of whales.  
 
4.8.6 Subsistence Harvest 
 
Although the harvest of humpback whales is not restricted for the indigenous people of Alaska, humpback 
whales are not harvested by Alaska Natives. 
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4.9 Human Impacts Affecting Sperm Whale Status 
 
4.9.1 Commercial Whaling 
 
The population of sperm whales in the Pacific was likely well below pre-whaling levels before modern 
whaling became especially intense in the late 1940s (Reeves and Whitehead 1997). A total of 258,000 
sperm whales were reported to have been taken by commercial whalers operating in the North Pacific 
between 1947 and 1987 (C. Allison, pers. comm., International Whaling Commission, United Kingdom, 
in NMFS 2006a). This value underestimates the actual kill in the North Pacific as a result of under-
reporting by U.S.S.R. pelagic whaling operations, which are estimated to have under-reported catches 
during 1949-71 by 60% (Brownell et al. 1998). In addition, new information suggests that Japanese land 
based whaling operations also under-reported sperm whale catches during the post-World War II era 
(Kasuya 1999). The Japanese officially stopped catching sperm whales in the North Pacific in 1988 
(Reeves and Whitehead 1997), but as part of their 2005 research program, they planned to take 10 sperm 
whale in the western North Pacific (details at the International Whaling Commission website at 
http://www.iwcoffice.org/conservation/permits.htm). Since 2000, Japan has harvested an average of 6 
sperm whales per year in the western North Pacific. It is not known if the sperm whales taken in the 
western North Pacific may also occur in Alaskan waters (NMFS 2006a). The implications of this action 
for the status and trend of sperm whales are uncertain. 
 
4.9.2 Direct Effects of Commercial Fisheries on Sperm Whales 
 
The vulnerability of sperm whales to incidental capture in fishing gear, especially gillnets set in deep 
water for pelagic fish (e.g., sharks, billfish, tuna) and bottom-set longline gear, is well documented (Di 
Natale and Notarbartolo di Sciara 1994, Haase and Félix 1994, Félix et al. 1997, Hill et al. 1999, Straley 
et al. 2005, Warner et al. 2005). In U.S. Pacific waters, drift gillnet operations incidentally killed or 
seriously injured an average of 9 sperm whales per year from 1991-95 (Barlow et al. 1997). 
 
In 2004, the definitions of commercial fisheries in Alaska were changed to reflect target species: these 
new definitions have resulted in the identification of 22 observed fisheries in the Gulf of Alaska and 
Bering Sea that use trawl, longline, or pot gear (69 FR 70094, 2 December 2004). Of these, there is at 
least one fishery that has incurred incidental serious injuries or mortalities of sperm whales, the Gulf of 
Alaska sablefish longline fishery. Between 2002 and 2006, there were three observed serious injuries of 
sperm whales in the Gulf of Alaska this fishery (Table 4.13). Each animal was designated as seriously 
injured because it became caught in the gear, and was released alive with trailing gear. However, since 
2001 there have been no observed mortalities in federally observed Alaska fisheries and therefore the 
minimum estimated annual mortality rate incidental to U.S. commercial fisheries is zero (Angliss and 
Allen 2008). 
 
4.9.3 Entanglements 
 
During 1997, the first entanglement of a sperm whale in Alaska’s longline fishery was recorded, although 
the animal was not seriously injured (Hill and DeMaster 1998). The available evidence does not indicate 
sperm whales are being killed or seriously injured as a result of these interactions, although the nature and 
extent of interactions between sperm whales and long-line gear is not yet clear. 
 
Sperm whales may break through or carry away fishing gear. Whales carrying gear may die at a later time 
due to trailing fishing gear, become debilitated or seriously injured, or have normal functions impaired, 
but with no evidence of the incident recorded. Sperm whales may also become entangled while 
attempting to depredate fish off fishing gear (NMFS 2006b).  
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4.9.4 Depredation 
 
Sperm whales have learned to depredate deep-water sablefish longlines in the waters of the eastern North 
Pacific (Hill et al. 1999, Straley et al. 2005). Reports of depredation were first noted in 1978 and have 
steadily increased in frequency and severity, with a notable increase since the late 1990s. Based on 
information documented from 1999-2003 (observer data), one sperm whale was observed with trailing 
gear from the Gulf of Alaska sablefish longline fishery. Estimated mean annual mortality for the North 
Pacific Stock (Alaska) is 0.45 (CV=0.75) (Angliss and Outlaw 2005). During annual longline surveys 
conducted between 1989-2003, 38 of the surveyed stations recorded sperm whale predation on catch; all 
predation events occurred in the Gulf of Alaska, none in the Bering Sea (Angliss and Allen 2008).  
 
Male sperm whales are known to be attracted to groundfish fishing activities. In the GOA, sperm whales 
have been observed feeding off demersal longline gear targeting halibut and sablefish since the mid-
1970’s (NMFS 2006b, Straley et al. 2005). A quota system implemented in 1995 reduced overall fishing 
effort but expanded the season to eight months, which resulted in greater depredation rates. However, no 
sperm whales were reported to have been seriously injured in these fishing activities (NMFS 2006a).  
 
Approximately 90 male sperm whales are believed to participate in this activity at present. The whales 
appear to have become more attracted to these vessels in recent years as reliable and easy sources of food. 
The interaction with commercial longline gear may have an adverse impact on individual whales due to 
the potential for entanglement; however, researchers have observed that sperm whales predating on 
longline gear appear to be able to avoid becoming entangled (Jan Straley, UAF, personal communication, 
March 13, 2006, in NMFS 2006a). No mortalities have been observed.  
 
Investigations conducted in 2003-2004 showed that sperm whales were present near the fishing vessels 
one-third of the time and 65% of the hauls had evidence of depredation. Based on their proximity to 
vessels, 40 photo-identified individuals were believed to participate in depredation activity. Mark-
recapture estimated a total of 127 sperm whales present in the study area at large. Generally, between one 
and seven highly vocal animals were observed near a fishing vessel hauling catch. Sperm whales were 
seen less frequently during the soak and set portion of the fishing activity. When no vessels were nearby, 
whales were seen diving along the shelf edge, indicating they were also engaging in normal foraging 
behavior (Straley et al. 2005). Research in the eastern Gulf of Alaska is ongoing to develop deterrents to 
predation by sperm whales on sablefish longlines (Straley et al. 2005) which may reduce potential for 
entanglement. 
  
In 1997 and 2000, one sperm whale in each year was observed entangled and seriously injured by 
longline gear in statistical area 640 in the eastern portion of the GOA (Perez 2003). The fishery incidental 
take for sperm whale is based on observing these single animals, and therefore, the estimated take of 
sperm whale is very small. Based on the 2004 stock assessment, estimated annual rate of human-caused 
mortality and serious injury appears minimal for the sperm whale stock (Angliss and Lodge 2004).  
 
Sperm whale depredation in longline fishing operations off southeast Alaska has been increasing since 
1995, with at least 40 individual sperm whales documented in these encounters (Tiemann et al. 2005, 
Thode et al. 2005). In 2002, the Southeast Alaska Sperm Whale Avoidance Project (SEASWAP) began 
studying this behavior, and in 2004 began using passive acoustics to monitor sperm whale behavior 
around longlines. Tracks of whale activity were created from hydrophone data; typical foraging depth was 
found to be 200-400 m, 50 m or more from the ocean bottom. SEASWAP findings based on tracking 
sperm whale acoustic activity indicate that when fishing vessels are absent, sperm whales are foraging at 
mid-water depth (~250-500 m) with dive durations similar to those observed elsewhere. However, 
animals around fishing vessels had much shorter dive cycles and appeared to remain in shallower water 
(~50 m). Characteristics of their acoustics also changed in the presence of fishing vessels. Evidence 
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indicates that acoustic cues from longline vessels hauling their catch attract sperm whales whenever the 
animals are within 10 nm of the activity (Thode et al. 2005). 
 
In collaboration with fishermen, studies have been conducted in the Sitka area involving genetics, 
acoustics and fishing behaviors to gain insight into what may attract sperm whales to longlining activity 
(Sigler et al. 2003, Straley et al. 2005). Preliminary analyses found that during a typical encounter when 
sperm whales are present during the haul, about 3%-6% of the catch was estimated to be removed, but 
sometimes over 50% of the catch has been lost by individual fishermen. As the frequency of depredation 
events increases, there are growing concerns about the potential for sperm whale entanglements and the 
prospect of growing economic losses.  
 
4.9.5 Sperm Whale Ship Strikes 
 
Sperm whales spend long periods (typically up to 10 minutes; Jacquet et al. 1998) “rafting” at the surface 
between deep dives. This could make them exceptionally vulnerable to ship strikes. Berzin (1972) noted 
that there were “many” reports of sperm whales of different age classes being struck by vessels, including 
passenger ships and tug boats. There were also instances in which sperm whales approached vessels too 
closely and were cut by the propellers (NMFS 2006b). Two whales described as “possibly sperm whales” 
are known to have died in U.S. waters in 1990 after being struck by vessels (Barlow et al. 1997). 
 
Jensen and Silber’s (2003) large whale ship strike database, which details global reports of vessel 
collisions with whales, contains 17 sperm whale ship strike records. Sperm whales represent the sixth 
most commonly reported species in the compilation of records, behind fin, humpback, gray and minke 
whales. Vessel collisions with sperm whales are recorded from the east coast of the United States and 
Canada, the Marquesas, the Canary Islands, the Caribbean Sea, the coast of Italy, California, and Alaska. 
The Alaskan vessel collision incident occurred in 1997, 60 miles southwest of Middleton Island outside 
of Prince William Sound. A fishing vessel was underway at six knots when the whale surfaced and was 
hit on the tail. According to the captain, the animal appeared unharmed and resumed feeding.  
 
Although little recent documentation is available from the eastern North Pacific, this lack of evidence 
should not lead to the assumption that no mortality or injury from collisions with vessels occurs. 
Carcasses that do not drift ashore may go unreported, and those that do strand may show no obvious signs 
of having been struck by a ship.  
 
4.9.6 Impacts from Disturbance  
 
Concern about the effects of whale-watching vessels prompted field studies of sperm whale responses to 
boat approaches in New Zealand (Gordon et al. 1992). The results suggest that sperm whales adjusted 
their diving and acoustic behavior to the whale-watching boats, but also that with frequent exposure, 
whales become increasingly tolerant of the vessels’ presence. Sperm whales are not often seen from 
whale-watching vessels in Alaska (either because the vessels are not located in areas where sperm whales 
are typically found, or the vessels are disruptive and the sperm whales avoid them) and the potential for 
disturbance to sperm whales by such vessels is probably low (NMFS 2006b). 
 
4.9.7 Strandings 
 
Thirty-one sperm whale incidents were reported to NMFS Alaska marine mammal stranding program 
between 1976-2009 (Table 4.14). The cause of death for most of these cases is unknown.  
 
4.9.8 Subsistence Harvest  
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Sperm whales have never been reported to be taken by subsistence hunters (Rice 1989). 
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5 EFFECTS OF THE ACTION 
 
The action addressed in this biological opinion is ongoing, and has been the subject of several preceding 
opinions (NMFS 2000, 2001, 2003). The actions are the (a) authorization of groundfish fisheries in the 
BSAI under the FMP for Groundfish of the BSAI, (2) authorization of groundfish fisheries in the GOA 
under the FMP for Groundfish of the GOA, and (3) authorization of parallel fisheries within State-
managed waters. The deconstruction of the action in Chapter 2 yields four main groups of interrelated 
activities, which comprise the proposed action: 
 

 Fisheries management policy  
 Exploitation strategy  
 Annual fisheries assessment  
 Implementation of the fisheries 

 
The action has generally been described and previously assessed as consisting of two sub-parts; a 
programmatic-level action by which the overarching rules for the fishery are established and the global 
operational factors that provide for the broad guidelines by which the fisheries operate (i.e., fisheries 
management policy, exploitation strategy and annual fisheries assessment), and the project-level action 
involving the implementation of the fisheries. 
 
The groundfish fisheries off Alaska are continuing actions. Most of these actions were implemented from 
about 1999 to 2002. As such, resulting biological consequences are largely described in the 
Environmental Baseline. When NMFS developed the Environmental Baseline (Chapter 4), we assessed 
the base condition of the listed species and the populations those species comprise. Thus, this exposure 
and response analysis will rely extensively on effects described in the Environmental Baseline (see 
summary in Section 4.7).  
 
In this chapter, we review effects of that pre-existing regime, extend them into the future, and assess any 
new effects likely to result from the fisheries. The Effects of the Action analyses (this chapter) consist of 
(a) continuing the pre-existing response regime (given that some of the natural subsidies and stressors are 
likely to change without any action on our part); then (b) identifying the probable responses of the species 
that are likely to be exposed to that regime over some period of time; (c) identifying the probable 
consequences of those responses on the fitness of those individuals; (d) identifying the probable 
consequences of any changes in fitness on the viability of the populations those individuals represent; and 
(d) identifying the probable consequences of changes in population viability on the viability of the 
“species” those populations comprise. Because the action is continuing, no new stressors relating to the 
groundfish fisheries will be applied in this chapter. However, continuing to expose individual organisms 
to stressors can result in consequences that we have not detected previously.  
 
In this biological opinion, NMFS will determine whether (a) the species can be expected to survive with 
an adequate potential for recovery (e.g. trending toward recovery) under the effects of the action, the 
effects of the environmental baseline, and any cumulative effects, and (b) whether affected designated 
critical habitat is likely to remain functional (or retain the ability to become functional) to serve the 
intended conservation role for the species in the near and long term under the effects of the action, 
environmental baseline and any cumulative effects. Through an exposure and response analysis (Figures 
4.24 and 4.25) we will determine population level impacts that will inform determinations in Chapter 7 as 
to whether the response of the species and the risk to its viability (or not) constitutes jeopardy and adverse 
modification of critical habitat (i.e., risk assessment). NMFS completed a revised recovery plan for Steller 
sea lions (NMFS 2008a), which provides additional information on historical stressors and also provides 
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demographic and threats criteria, which will be used to assess the risks to the species and its critical 
habitat. 
 
There are two points of reference available when we consider data, information, or other evidence to 
support our analyses (1) we can analyze the information available and subsequently conclude that an 
action has an effect, when in fact it does not (false positive), or (2) we can analyze the information 
available and subsequently conclude that an action does not have an effect, when if fact it had (false 
negative). In statistics, these two points of reference are called errors: the first point of reference is 
designed to avoid what is called Type I error while the latter is designed to avoid what is called Type II 
error. Although analyses that minimize either type of error are statistically valid, most biologists and 
ecologists still focus on minimizing the risk of concluding that there was an effect when, in fact, there was 
no effect (Type I error) and tend not to emphasize Type II error. However, because of the burden of proof 
responsibility mandated by the ESA to protect and promote the recovery of ESA listed “species”, NMFS 
has made an effort to manage the risk of making a Type II error. We consider this approach to be 
consistent with the precautionary approach and purposes of the ESA and similar direction from Congress 
and the courts. 
 
Jeopardy and adverse modification analyses must look into the future to identify the effects of activities 
conducted today on the future of threatened and endangered species. Some human activities have delayed 
effects, either because a species population takes time to respond to an effect, because the population only 
responds when effects accumulate, or a combination of these two. If we do not look far enough into the 
future, our analyses will not detect a population’s response to human activities, and we are more likely to 
falsely conclude there was no effect when, in fact, an effect occurred. If we look too far into the future, 
our analyses can mask short-term collapses in a population and, again, we increase our likelihood of 
falsely concluding there was no effect when, in fact, an effect occurred. 
 
5.1 Steller Sea Lion: Western DPS and Critical Habitat 
 
The endangered western DPS of Steller sea lion has declined by almost 90% throughout its range over the 
past 30 years, reaching its smallest size in 2000; however, since that time the population appears to be 
recovering. Prior to the 1990s, the primary causes of the decline may have been commercial harvests, 
entanglement of juvenile Steller sea lions in commercial fishing gear, and intentional shooting by 
fishermen. However, since 1991 the effects of the latter two factors have been nearly eliminated.   
 
At present in the scientific community, there is no clear leading hypothesis to explain the decline of the 
western population of Steller sea lions in the 1990s (DeMaster et al. 2001, Atkinson et al. 2008) nor its 
lack of a robust recovery since 2000 (NMFS 2008a). Chronic nutritional stress resulting from an altered 
prey field due to commercial fishing and/or natural environmental variability, killer whale predation, and 
toxic substances are all considered to be continued threats to the recovery potential for the western 
population of Steller sea lions (NMFS 2008a). The age groups originally thought most likely to be 
affected during the steep declines of the 1980s were juveniles and, to a lesser extent, adult females 
(Merrick et al. 1987, Pitcher et al. 1998, Rosen et al. 2000a, Alaska Sea Grant 1993); data collected in the 
last decade emphasize potential risks to adult females due to indications of a potential decline in their 
reproductive performance (NMFS 2008a). 
 
There is general scientific agreement that the decline of the western population of Steller sea lions in the 
1980s resulted primarily from declines in the survival of juvenile Steller sea lions. Evidence for this 
comes primarily from the central GOA, but trends in population counts along the range are consistent 
with this general conclusion. At the same time, however, smaller reductions in adult survival also 
occurred, and a three-decade long decline in natality in the central GOA began. It is uncertain as to 
whether these changes had a nutritional cause (Merrick et al. 1987, Pitcher 1998, Rosen et al. 2000a, 
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Alaska Sea Grant 1993, DeMaster et al. 2001), and whether fishery-induced changes in the forage base of 
Steller sea lions contributed to and continue to contribute to dietary or nutritional deficits (DeMaster et al. 
2001; NMFS 2008a).  
 
Under normal circumstances, the life history of Steller sea lions would protect them from short-term 
declines in the reproductive success of adult females or the survival of juvenile Steller sea lions. Steller 
sea lions are long-lived species with overlapping generations, a life-history strategy that protects them 
from short-term, environmental fluctuations. Their life history strategy would protect sea lion populations 
from variable survival and mortality rates caused by short-term phenomena like ENSO events. However, 
this life-history strategy may not protect Steller sea lions from chronic nutritional stress or changes in 
predation pressure that continue for two or three decades.  
 
Recent data on population trends (2000 – 2008) indicate that the western DPS as a whole is growing at a 
positive rate (i.e., non-pup trend in abundance is +1.4% per year with a P value of 0.21). Of the seven 
sub-regions identified in the Recovery Plan, five are increasing in abundance, with four increasing at a 
statistically significant rate (note: type 1 error value set at 0.10). However, the declines in pup production 
and the continued large declines of non-pups in the western Aleutian sub-region, declines in pups and 
non-pups in the central Aleutian sub-region, and to a lesser extent trends in non-pups and pups in the 
central Gulf of Alaska appear to be responsible for the lack of a robust recovery in the western DPS.  
 
Evidence provided in the Environmental Baseline indicates that predation, disease, contaminants, and 
direct human effects including direct fisheries effects (e.g., mortality due to catch in gear, shooting by 
fishermen, collisions with vessels), are unlikely to affect the ability of the western DPS or eastern DPS to 
survive or to recover (Section 4.3, 4.4, and synthesis in 4.7). Thus, those limited direct fisheries effects 
are incorporated here by reference and will be considered to continue as described under this continuing 
action. 
 
5.1.1 Effects of Fisheries Management Policy 
 
The MSA, 16 USC 1801 et seq., is the primary domestic legislation governing management of the 
nation’s marine fisheries. The MSA requires FMPs to be consistent with a number of provisions, 
including ten national standards, with which all FMPs must conform and which guide fishery 
management. Besides the MSA, U.S. fisheries management must be consistent with the requirements of 
other laws including the MMPA, the ESA, and several other federal laws. 
 
Under the MSA, the Council is authorized to prepare and submit to the Secretary of Commerce for 
approval, disapproval, or partial approval, an FMP and any necessary amendments for each fishery under 
its authority that require conservation and management. The Council conducts public hearings so as to 
allow all interested persons an opportunity to be heard in the development of FMPs and amendments, and 
reviews and revises, as appropriate, the assessments and specifications with respect to the OY from each 
fishery (16 USC. 1852(h)). 
 
The Council’s policy is to proactively apply judicious and responsible fisheries management practices, 
based on sound scientific research and analysis, to ensure the sustainability of fishery resources, to 
prevent unregulated fishing, and to protect associated ecosystems for the benefit of current users and 
future generations. For the past 30 years, the Council’s management policy for Alaska fisheries has 
incorporated forward-looking conservation measures that address differing levels of uncertainty. This 
management policy has in recent years been labelled the precautionary approach. Recognizing that 
potential changes in productivity may be caused by fluctuations in natural oceanographic conditions, 
fisheries, and other non-fishing activities, the Council intends to continue to take appropriate measures to 
insure the continued sustainability of the managed species. It will carry out this objective by considering 
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reasonable, adaptive management measures, as described in the MSA and in conformance with the 
National Standards, the ESA, the NEPA, and other applicable law. This management policy takes into 
account the National Academy of Science’s recommendations on Sustainable Fisheries Policy. 
 
One explicit consideration of ecosystem-based fishery management should be biomass tradeoffs. The sum 
of single species MSY is greater than MSY for the system, and it is energetically impossible to 
simultaneously maximize yield for multiple species (Brown et al. 1976, May et al. 1979). 
 
Single-species fishery harvest policies (e.g., MSY) allow for the dietary needs of other components of the 
ecosystem through the natural mortality parameter, M. Natural mortality is the estimated biomass of the 
fished species that would die naturally each year, largely through predation by other species in the 
ecosystem, and is, in most cases, a fixed proportion of the fished species biomass in any given year. As 
such, the actual biomass estimated to be consumed by predators does not consider the size of the predator 
populations nor their dietary needs, but is assumed to be a constant fraction of the available fished species 
biomass. Single-species fishing strategies, by design, attempt to reduce the average standing stock 
biomass of the fished species to an intermediate size to maximize productivity. As a consequence, the 
biomass assumed to be consumed by other predators also declines, regardless of the population trends or 
the dietary needs of the predators themselves. Single-species harvest policies assume that other predators 
will compensate by switching to other “forage” species (whether they are also subject to fishing or not) in 
the ecosystem to ensure their nutritional needs. Single-species management policies applied to multiple 
“forage” species at the same time, then, are likely to compound this potential deficit.  
 
Ecosystem assessments evaluate the state of the environment, including monitoring climate–ocean indices 
and indicator species to detect ecosystem changes. Ecosystem-based fisheries management reflects the 
incorporation of ecosystem assessments into single species assessments when making management 
decisions and explicitly accounts for ecosystem processes when formulating management actions. The 
new US Ocean Policy issued by President Obama on July 19, 2010 contains the the following as a priority 
objective: “adopt ecosystem-based management as a foundational principle for the comprehensive 
management of the ocean, our coasts, and the Great Lakes.” 22 In addition, the Pew Commission report 
and the Oceans Commission report point to the need for changes in the organization of fisheries and 
oceans management to institutionalize ecosystem considerations in policy making (Pew 2003; U.S. 
Commission on Ocean Policy 2004). The Oceans Commission, for example, points to the need to develop 
new management boundaries corresponding to large marine ecosystems, and to align decision-making 
with these boundaries (U.S. Commission on Ocean Policy 2004). 
 
Ecosystem-based fisheries management may still encompass traditional management tools, such as TACs, 
but these tools will likely yield different quantitative results. 
 
To integrate such factors into fisheries management, NMFS and the Council may develop policies that 
explicitly specify decision rules and actions to be taken in response to preliminary indications that a 
regime shift has occurred. These decision rules could be included in long-range policies and plans. 
Management actions should consider the life history of the species of interest and can encompass varying 
response times, depending on the species’ lifespan and rate of production. Stock assessment advice may 
explicitly indicate the likely consequences of alternate harvest strategies to stock viability under various 
recruitment assumptions.  
 
Management strategy evaluations (MSEs) can help in this process. MSEs use simulation models of a 
fishery to test the success of different management strategies under different sets of fishery conditions, 
such as shifts in ecosystem regimes. The AFSC is actively involved in conducting MSEs for several 

                                                      
22 President Obama’s US Ocean Policy: http://www.whitehouse.gov/administration/eop/ceq/initiatives/oceans/   
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groundfish fisheries, including for several flatfish species in the Bering Sea, and for pollock in the GOA. 
The 2009 SAFE reports include an appendix on ecosystem considerations that addresses climate and 
physical environmental trends, ecosystems trends, and fishing and fisheries trends. Information on trends 
by trophic level is included for the consideration of the stock assessment authors as the individual 
sections are written for the managed fish stocks. Assessments for BSAI and GOA pollock, BSAI and 
GOA Pacific cod, GOA arrowtooth flounder, and Aleutiona Islands Atka mackerel include sections on 
ecosystem consideration, specific to each of these stocks. 
 
Since the publication of the Oceans Commission report, the President has established a cabinet-level 
Committee on Ocean Policy by executive order. The Committee explores ways to structure government to 
implement ecosystem-based ocean management (Evans and Wilson 2005).  
 
Congress reauthorized the MSA in December 2006 to address ecosystem-based management. NMFS and 
the Council are continuing to develop their ecosystem management measures for the fisheries in the EEZ 
off Alaska. Previous measures include those that prevent target fisheries on forage species such as capelin 
and eulachon that are important to other ecosystem components such as marine mammals and seabirds. 
The Council has created a committee to inform the Council of ecosystem developments and to assist in 
formulating positions with respect to ecosystem-based management. The Aleutian Islands Fishery 
Ecosystem Plan was completed in 2007 and is currently being reviewed by the Council for updates. The 
Council and the State of Alaska have created a staff-level interagency Aleutian Islands Ecosystem Team 
to support this effort.  
 
The Council has taken the lead in the establishment of the interagency Alaska Marine Ecosystem Forum 
to improve interagency coordination and communication on marine ecosystem issues. The SSC has begun 
to hold annual ecosystem scientific workshops at the February Council meetings.  
 
In addition to these efforts to explore how to develop its ecosystem management efforts, the Council and 
NMFS continue to initiate efforts to take account of ecosystem impacts of fishing activity. For example, 
the Council recommended Amendment 89 to the BSAI groundfish FMP which provides protection to 
areas of bottom habitat that may have been impacted by nonpelagic trawling. This action was in response 
to concerns of the ecosystem impacts from shifts in fishing activity to the north. Ecosystem protection is 
supported by an extensive program of research into ecosystem components and the integrated functioning 
of ecosystems, carried out at the AFSC and in cooperation with other research organizations including the 
North Pacific Research Board. EFPs currently support investigation of new management approaches for 
the control of salmon bycatch in the BSAI, and research into salmon and halibut excluder devices. 
 
The Council reconstituted its Ecosystem Committee to discuss ecosystem initiatives and advise the 
Council on: (1) defining ecosystem-based management; (2) identifying the structure and Council role in 
potential regional ecosystem councils; (3) assessing the implications of NOAA strategic planning; (4) 
drafting guidelines for ecosystem-based approaches to management; (5) drafting MSA requirements 
relative to ecosystem-based management; and (6) coordinating with NOAA and other initiatives regarding 
ecosystem-based management. As of December 2009, the committee has addressed and provided 
recommendations regarding the following issues: Marine Protected Areas nomination process, the Ocean 
Policy Task Force and Marine Spatial Planning, the Northern Bering Sea Research Area research 
planning, the EFH five-year review, and Habitat Areas of Particular Concern criteria.  
 
5.1.2 Effects of the Exploitation Strategy 
 
As NMFS stated in the 2000 and 2001 Biological Opinions, fishing significantly reduces the spawning 
stock biomass from an “unfished” level to a “fished” level (Section 4.5.4). Effects of reducing the 
spawning stock biomass by fishing may occur directly on listed species or critical habitat, or indirectly 
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through changes in the ecosystem, including target species, non target species, habitat, and the ecosystem 
at large. Fisheries can also have indirect biological effects that occur when fisheries remove large 
numbers of target species and non-target species (bycatch) from a marine ecosystem. These removals can 
change the composition of the fish community with associated effects on the distribution and abundance 
of prey organisms. Fishery removals of biomass can also compete with other consumers that depend on 
target organisms for food. These biological effects are generally termed cascade effects and competition. 
 
5.1.2.1 Global Control Rules 
 
The global control rule is one aspect from the programmatic level of the current FMPs which describes 
the exploitation strategy and which was a result of recent biological opinions to achieve a more 
conservative catch amount (i.e., reduced fishing mortality rate) when the spawning biomass is estimated 
to be less than 40% of the projected unfished biomass. This rule established that if a biological 
assessment of stock condition for pollock, Pacific cod, or Atka mackerel within an area projects that the 
spawning biomass in that area will be equal to or below 20 percent of the projected unfished spawning 
biomass during a fishing year, the directed fishery for the relevant species is prohibited. When that rule 
was established in the early 2000s we did not necessarily anticipate that fish species’ biomass would 
reach the B20 level. However, we have seen in recent years the downward trend in the Bering Sea pollock 
biomass approach the B20 threshold, currently at B27%.  
 
5.1.2.2 Effects of the Harvest Strategy on Steller Sea Lions 
 
To assess the possible effects of this exploitation strategy for fisheries on walleye pollock, Pacific cod, 
Atka mackerel, and arrowtooth flounder, the AFSC analyzed relationships between regional changes in 
Steller sea lion populations from 1991 to 2008, the spatial-temporal distribution of Steller sea lion prey 
species, fisheries for these prey species, and various oceanographic measures of the North Pacific (AFSC 
2010a). The 1991-2008 time period was chosen because (a) the Steller sea lion was listed as threatened 
under the ESA in 1990, (b) the rate of population decrease changed from about 15% per year in the 
1980s, to about 5% per year in the 1990s, to relative stability in the 2000s, and (c) it is thought that 
change in population trends between the 1980s and 1990s occurred because of a drop in the rate of 
human-related direct mortality (e.g., legal and illegal shooting). The analysis examined statistical 
relationships between the following data which were assembled for each of the regions depicted in Figure 
4.27 for the 1991-2008 period: 
 

1. Adult and juvenile Steller sea lion counts at all rookery and trend haulout sites, and at trend 
rookery sites only 

2. Biomass estimates of Atka mackerel, walleye pollock, Pacific cod and arrowtooth flounder (four 
principal groundfish prey species of Steller sea lions) 

3. Catch estimates of Atka mackerel, pollock, Pacific cod and arrowtooth flounder 
4. Oceanographic variables 

 
The analysis was designed to discover associations between the distribution of harvest strategies and 
Steller sea lion population growth rates. The analysis did not, and can not, determine causal relationships, 
it can only identify associations between the paired data sets. This represents another line of evidence for 
NMFS to evaluate when making determinations, and must be supported by other data. There are several 
issues with the data used in AFSC (2010a) that should be discussed that may obscure the true 
relationships between local fishery intensity and Steller sea lion population response (listed below).   
 

1. Temporal scale: Average growth rates and harvest rates for decadal periods were calculated. This 
would hide any effect of short-term intense regional fisheries, of which the Aleutian Islands 
Pollock fishery in the 1990s is an example.  
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2. Modeling error: the approach taken in AFSC (2010a) limited the data to a single point per region 
per ecosystem-period. As a consequence, for each ecosystem-period, there were only six data 
points for analysis. In addition, rather than statistically analyzing the data (e.g., Steller sea lion 
counts, fish catch), AFSC (2010a) attempted to determine associations of properties derived from 
each data set (e.g., average harvest rates and Steller sea lion population growth rates in a decade). 
Analysis of a small number of secondarily derived data very likely significantly reduced the 
power of the statistical approach. 

3. Observation and process error: With respect to the Steller sea lion growth rate data, movement of 
Steller sea lions between regions could obscure the true relationships between the variables 
tested, but less when using the rookery counts than the all trend site counts. For the fish data, the 
one or two year gaps between bottom trawl surveys in the Aleutian Islands and GOA required 
smoothing between years to estimate annual biomass and harvest rate within each region. 

4. Other factors affecting regional Steller sea lion growth rates: Factors such as predation, 
subsistence take, incidental catch in fisheries, contaminants, disease, and others listed in NMFS 
(2008) were not considered in this analysis. Regarding the influence of direct mortality factors 
(e.g., predation, subsistence takes, incidental catch in fisheries), population modeling (Fay and 
Punt 2006, Holmes et al. 2007) and estimates of survival from resights of permanently marked 
animals (Pendleton et al. 2006, NMFS and ADF&G unpublished) suggest that direct threats have 
not contributed significantly to the regional patterns in Steller sea lion growth rates observed 
here, but this cannot be entirely ruled out for RCAs 1 and 2 where Steller sea lions may range into 
Russian waters where there is less information regarding threats of this nature. 

 
As a result, we consider AFSC (2010a) to be preliminary and a work in progress, and as such, we neither 
rely solely on nor ignore the results as presented. Because of the issues detailed below, the statistical 
analyses described in AFSC (2010a) are relatively weak tests for associations between the time series 
analyzed. As noted in AFSC (2010a) the authors used a Type 1 error level of 0.25 to reduce the likelihood 
of making a Type II error. This is a fairly aggressive interpretation in statistical terms. The Agency has 
decided that a more balanced approach in terms of Type 1 and Type II errors that still reduces the 
likelihood of making Type II errors relative to Type 1 error levels used in the primary scientific literature 
(i.e., error rate of 0.05) is to use a Type I error rate of 0.10. For a majority of tests, the choice of a Type I 
error level of 0.1 or 0.25 did not affect the significance of the results (e.g., AFSC 2010a, Table 15, period 
2000 to 2008 [the time period of most significance regarding this biological opinion] – of 8 tests, 5 would 
not have been significant at either error rate; 3 of the significant tests would change from significant to 
non-significant). In support of this Agency decision, we note that a Type I error rate of 0.15 would have 
resulted in the same conclusions as and error rate of 0.10 in Table 15. 
 
While detailed information on the methods used in the analysis can be found in AFSC (2010a), the 
discussion here represents a summary of the key results presented in the report. The associations of 
decadal harvest rates with Steller sea lion growth rates were analyzed using regression analyses within the 
Aleutian Islands-Bering Sea (RCAs 1-6) and GOA-Bering Sea (RCAs 6-11) eco-regions. Three periods 
were analyzed: the entire 1991-2008 data set, the 1990s, and the 2000s; all used both the all trend site and 
rookery trend site growth rates as independent variables. The three hypotheses considered in the 
regressions were: 
 

a. There is no association between fishery harvest rate and Steller sea lion population growth rate 
during the period analyzed. The slope of a graph of Steller sea lion population growth rate (Y) 
against harvest rate (X) is zero indicating no significant association between the variables. 

b. Steller sea lion growth rate is negatively associated with harvest rate. One explanation for this is 
that the greater the harvest rate, the less prey would be available to Steller sea lions on a regional 
perspective, which in the long-term, would be reflected in fewer Steller sea lions (smaller or 
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negative growth rate). A graph of Steller sea lion growth rate against harvest rate would have a 
negative slope.  

c. Steller sea lion growth rate is positively associated with harvest rate. One explanation for this is 
that high harvest rates are associated with high fish abundance and a positive Steller sea lion 
population response.  

 
There were no negative relationships between harvest rates and Steller sea lion growth rates that were 
consistent with the hypothesis that growth rate is negatively associated with fishery harvest rate.  
For pollock, there was a significant relationship in the BSAI for the 1991 to 1998 time period, but not for 
1998 to 2008 time period. There was also a significant relationship for pollock in the GOA in the winter 
for the 1991 to 1999 time period, but not for the 2000 to 2008 time period.  
 
For a detailed description of correlations and methods see AFSC (2010a). Using a threshold for 
significance as suggested by the authors of AFSC (2010a), the analysis resulted in relationships between 
some harvest rates and Steller sea lion growth rates that were consistent with the hypothesis in the 1990s 
that fishery exploitation rates had a negative impact on Steller sea lion growth rates. However, this 
relationship was not detected in later time periods. This is most clearly shown in the GOA where there 
were several negative relationships in the 1990s (Pacific cod, pollock winter, and pollock annual) that did 
not continue into the 2000s. Using a threshold for significance of 0.1 for the Type I error resulted in 
significant relationships for pollock only, and only during the earlier time period.  
 
There are several possible explanations for this temporal change in the relationships: 
 

1. The 1990s negative relationships were spurious 
2. Density-dependence: any effect of regional differences in harvest rate were expressed in the 

1990s, and by the 2000s, the Steller sea lion population had declined enough in those regions that 
the harvest rate-Steller sea lion growth rate relationship had changed 

3. Management changes enacted in the 2000s removed the effect of fishing that was expressed in the 
1990s and that was independent of harvest rate. 

 
A reasonable interpretation of these data is that the conservation measures implemented in the 2000s have 
had a positive impact on reducing the impacts of the fishery exploitation strategy on Steller sea lions. This 
is an important finding, but without additional information on how the various assumptions of this 
statistical analysis affected the power to detect a significant effect, it is not possible to make a definitive 
conclusion. In particular, as noted in AFSC )2010a), the sample sizes over time are relatively small, and 
caution must be exercised in interpreting these results.  
 
5.1.3 Effects of the Annual Fisheries Assessment 
 
The Annual Fisheries Assessment cycle is described in Section 2.4, and consists primarily of resource 
surveys, stock assessments, and setting the catch specifications. Resource surveys yield estimates of fish 
stock biomass, age structure and distribution. Stock assessments integrate data from multiple sources to 
estimate time series of biomass and recruitment to individual fish populations that are then used to project 
the populations several years into the future. Setting of the catch specifications (e.g. ABC) primarily 
involves applying the harvest control rule for the species (based on its tier assignment), which in its 
simplest form is a harvest rate times the projected stock biomass for the following year. Most resource 
surveys yield estimates of biomass, age and distribution of multiple species of fish at the same time, while 
the other two parts of the annual fisheries assessment cycle are done on a single-species basis.  
 
The MSA and resulting regulations (50 CFR § 600.310 (f)(3)(iii)) require that relevant ecological factors 
be considered in the setting of optimum yield for a fishery, including “…predator-prey or competitive 
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interactions, and dependence of marine mammals and birds or endangered species on a stock of fish.” 
Because the fish stocks themselves are assessed using primarily single-species methodologies, the review 
of the assessments and catch specifications by the Council’s groundfish Plan Teams, SSC and the Council 
itself provide the only opportunity for relevant ecological factors to be explicitly considered in the annual 
fisheries assessment cycle. Currently, most fish stock assessments include some of the information 
presented in the Ecosystem Considerations chapter regarding the ecological role of the species being 
assessed, but this information is not formally incorporated into the process of setting catch specifications. 
Some of the stock assessment authors include in their draft SAFE chapters some of the available 
information on the ecological role of the species being assessed, including estimates of its consumption 
by other ecosystem consumers and its role in consuming other ecosystem components. For instance, some 
target species are also nodal species within their ecosystems, and as such have many trophic connections 
with other species. Nodal fish species (e.g., pollock, Atka mackerel, Pacific cod) are forage fish for 
trophic levels above them, including the Steller sea lion. This is a “relevant ecological factor” that must 
“be considered in the setting of optimum yield”, since it pertains directly to the “dependence of …[an] 
endangered species on a stock of fish.” To some extent, these relationships are considered early in the 
overall stock assessment process by the authors of the individual species chapters in the annual draft 
SAFE documents. 
 
5.1.4 Effects of the Implementation of the Fisheries 
 
In Chapter 4, NMFS walked through a detailed exposure analysis (Figure 4.24) showing the overlap of 
the effects of the fisheries and the prey resources of Steller sea lions (Section 4.5.2) and discussed the 
short-term and long-term responses (Sections 4.5.3 and 4.5.4). In this section we focus on the effects of 
the prosecution of the fisheries on Steller sea lions and their critical habitat under the continuation of the 
proposed action. In the 2001 Biological Opinion, NMFS used a three-step inquiry to determine whether 
the proposed action would cause jeopardy to Steller sea lions. This three-step inquiry included: (1) 
identify the probable direct and indirect effects of the proposed action on the action area (exposure 
analysis), (2) determine whether reductions in Steller sea lion reproduction, numbers, or distribution 
would reasonably be expected, (response analysis) and (3) determine if any reductions in Steller sea lion 
reproduction, numbers, or distribution from the proposed action could be expected to appreciably reduce 
the species’ likelihood of surviving and recovering in the wild (jeopardy and adverse modification 
analysis). We used this three-step inquiry in the present analysis to determine the direct and indirect 
effects of the proposed action on Steller sea lions and their critical habitat. 
 
5.1.4.1 Rookery Cluster Area Analysis: Fishery Overlap with Steller Sea Lions 
 
For the purposes of conducting a finer-scale analysis to assess fishery impacts on Steller sea lions, the 
action area in the Bering Sea, Aleutian Islands, and GOA was divided into 11 areas (10 in the action area 
and an additional one encompassing Southeast Alaska, AFSC 2010a; Figure 4.27). The expanded 
observer data were classified to the appropriate RCA and designated critical habitat zone using a GIS. 
Classified data were parsed, then summarized and translated into figures and tables using a series of 
spreadsheets. Thus, annual catch estimates are based on the same expanded observer data set described 
previously are given for each of these ten RCA’s in Appendix IV (Tables IV-1 through IV-11; Figures 
IV-1 – IV-10). The proportion of the catch of pollock, Pacific cod, Atka mackerel, and arrowtooth 
flounder caught within various zones of designated Steller sea lion critical habitat in each RCA is shown 
in Figures IV-2.1-10 (Appendix IV). The seasonal proportion of the catch taken (by quarter) of pollock, 
Pacific cod, Atka mackerel, and arrowtooth flounder from within RCAs 1-10 is shown in Figures IV-3.1-
10 (Appendix IV). The estimated annual (1991-2008) catch (in mt) of pollock, Pacific cod, Atka 
mackerel, and arrowtooth flounder within Steller sea lion critical habitat zones for 10 RCAs is shown in 
Figures IV-4 – IV-7, respectively. The Tables IV-1999-2008 Area 1 – Area 10 compare the amounts and 
proportions of both total catch in a RCA and the amount taken in critical habitat between 1999 and the 
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most recent year for which data are available, 2008. Groundfish biomass from the NMFS (2010a) analysis 
and TAC from the 2009 Stock Assessment and Fishery Evaluation Reports 
(http://www.afsc.noaa.gov/REFM/Stocks/assessments.htm) for 1999 and 2008 is provided in Table IV-
12.  
 
 
 
RCA 1 
 
No significant fishery take of pollock or arrowtooth flounder now occurs in this area (Table IV-1). The 
amount of Pacific cod taken in RCA 1 has fluctuated over time with a peak of about 13,000 mt in 2001 to 
a recent low of 3,152 mt in 2002. Since 2002, the amount of Pacific cod taken in RCA 1 has steadily 
increased (9,151 mt in 2008). Most (90% over 1991-2008) Pacific cod taken in RCA 1 comes out of 
critical habitat with a 350% increase in critical habitat catch from 1999 to 2008 (Table IV-1999-2008-
Area 1). The proportion of Pacific cod taken in critical habitat increased from 80% in 2002 to about 95% 
in 2007 and 2008 (Table IV-1). Since 1999, most (60% or greater) of the Pacific cod taken in RCA 1 has 
been caught in the first quarter (Figure RCA4.3-1). There has been a decrease in the proportion of the 
Pacific cod taken within 20 nm of rookeries between the 1991-1999 (pre-1999) and 2000-2008 (post-
1999) periods (average of 69% and 59%, respectively); but an increase in the proportion of the catch 
taken within 20 nm of haulouts (46% and 64%, respectively). Atka mackerel catches in RCA 1 have 
generally been stable at about 16,000 mt since a peak of 41,000 mt taken in 1996 (Table IV-1). Pre-1999 
catch was predominately taken from within critical habitat (1991-1999 average 87%); since 2000-2008 
the proportion taken out of critical habitat was 41%. Since 2001, the Atka mackerel catch in RCA 1 has 
been concentrated in the third quarter (58% average 2001-2008). On average a declining proportion of the 
Atka mackerel catch has been taken within 20 nm of rookeries and haulouts in this area (rookeries: 1991-
1999: 83%, 2000-2008: 28%; haulouts: 1991-1999: 38%, 2000-2008: 18%). When comparing 1999 to 
2008, there has been a 38% increase in the amount of total catch (four primary species of pollock, Pacific 
cod, Atka mackerel, and arrowtooth flounder) and a 7% increase of total catch in critical habitat harvested 
in RCA 1 (Table IV-1999-2008-Area 1).  
 
RCA 2 
 
No significant fishery for pollock or arrowtooth flounder has occurred in this area from 1991-2008 (Table 
IV-2). Since 1991, the catch of Pacific cod in RCA 2 has averaged 400 mt per year (range of 230 mt-
9,169 mt) with little difference between the pre-1999 (average 4,663 mt) and post-1999 (4,264 mt) 
periods. About 70% of the Pacific cod in RCA 2 is taken out of critical habitat with a decrease in that 
proportion between pre-1999 (74%) and post-1999 (65%). Since 1999, about 60% of the catch was taken 
within 20 nm of rookeries in the area, while about 35% was taken within 20 nm of haulouts. Seasonally, 
Pacific cod have primarily been taken from RCA 2 in the first quarter; some dispersion into the third 
quarter occurred beginning in 2006 (Figure IV-3-2). Atka mackerel catches in RCA 2 peaked at about 
40,000 mt in 1995, declined to a little over 10,000 mt in 1997 and increased steadily until 1997 (36,000 
mt). The proportion of the catch taken in critical habitat declined markedly beginning in 1999 (1991-
1999: 65%; 2000-2008: 41%). Since 1999, about 42% of the Atka mackerel was taken within 20 nm of 
rookeries in the area, while about 7% was caught within 20 nm of haulouts (Figure IV-3.2). Seasonally, 
about 40% of the catch of RCA 2 Atka mackerel occurs in each of the first and third quarters. When 
comparing 1999 to 2008, there has been a 14% increase in the total amount of total catch (four primary 
species) and a 41% increase in that taken out of critical habitat of RCA 2 (Table IV-1999-2008-Area 2).  
 
RCA 3 
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Between 20,000 mt and 40,000 mt per year of pollock were taken from RCA 3 between 1995-1997 (Table 
IV-3). Since 1999, the average annual removal of pollock from RCA 3 has been less than 200 mt per year. 
The catch of Pacific cod in RCA 3 since 1999 has been fairly stable averaging about 1,500 mt per year. 
Most of the catch (98%) is taken inside of critical habitat (Table IV-3). Most Pacific cod in RCA 3 were 
caught in the first quarter, although recently (2005 on) the catch has tended to be more evenly distributed 
across the year (Figure IV-3-3). On average, about 4,000 mt of Atka mackerel have been caught in RCA 3 
(1999-2008). Most of the catch (99%) was taken inside critical habitat (Table IV-3). Since 2002, there has 
been a shift in the annual distribution of quarterly catch of Akta mackerel in RCA 3 from the first quarter 
(68% of the annual catch) to the third quarter (67% average 2003-2008; [Figure IV-3.3]. A similar shift in 
the seasonality of pollock catch is evident (Figure IV-3.3). Generally, when comparing catch between 
1999 and 2008 in RCA 3 (Table IV-1999-2008-Area 3), there has been a 40% decline in both the amount 
of total catch and the amount of catch from critical habitat. 
 
RCA 4 
 
Prior to 1999, on average about 7,000 mt of pollock were taken in RCA 4. Since then, the average 
removal has been 288 mt per year (Table IV-4). The predominant fish caught in RCA 4 is Pacific cod; on 
average about 9,700 mt per year are removed, with most (82%) taken within critical habitat. Since 2004, 
there has been a nearer-to-shore trend in fishing effort and catch for Pacific cod, with a greater proportion 
(50%) of the catch coming out of the 3-10 zone of critical habitat than in previous years (Figure IV-2.4). 
The catch has been consistently concentrated (87%) in the first quarter of the year (Figure IV-3.4). Since 
1999, 42% of the catch of Pacific cod was taken within 20 nm of rookeries, 76% was within 20 nm of 
haulouts (Table IV-4). Generally, there has been a 41% decline in the amount of total catch (all four 
species) and a 50% decline in the amount of catch from critical habitat within RCA 4 when comparing 
catch between 1999 and 2008 (Table IV-1999-2008-Area 4).  
 
RCA 5 
 
Catches of over 40,000 mt of pollock were taken in RCA 5 prior to 1995. Since 1995 the average annual 
catch has been about 400 mt per year (Table IV-5). Pacific cod catches have been fairly stable at about 
9,800 mt per year since 1999. Most (73%) of this Pacific cod catch has been in critical habitat, primarily 
(about 50%) in the 10-20 nm zone (Figure IV-2.5). The catch of Pacific cod in RCA 5 is seasonal in 
nature with most (87%) consistently being caught in the first quarter (Figure IV-3.5). Only 5% of the 
catch of Pacific cod was taken within 20 nm of rookeries, 72% was taken within 20 nm of haulouts (Table 
IV-5). Very little was taken in the Seguam foraging area. Atka mackerel catch in RCA 5 averaged over 
20,000 mt per year prior to 1999; between 2000 and 2006 the average annual catch declined to 6,000 mt 
per year, but increased in 2007-2008 to over 19,000 mt (Table IV-5). Catch of Atka mackerel in critical 
habitat decreased steadily in RCA 5 since 1996 to only about 1% in 2008 (1999-2008 average equals 8%). 
Similarly only about 3% of the catch of Atka mackerel was taken within 20 nm of rookeries, and 6% was 
within 20 nm of haulouts (Table IV-5). Since 1999 there has been a shift in the seasonality of catch shown 
by a decrease in the proportion taken in the first quarter (85% - average 1991-1999, to 26% current) and 
an increase in the third and fourth quarters (Figure IV-3.5). In recent years (2005-2008) the catch has 
been more seasonally dispersed with roughly equal amounts of mackerel caught in the first and fourth 
quarters (26%) and most of the remainder taken in the third quarter (42%). There has been a 47% increase 
in the amount of total catch (all four species) and there has been a 21% increase in the amount of catch 
from critical habitat within RCA 5 when comparing catch between 1999 and 2008 (Table IV-1999-2008-
Area 5).  
 
RCA 6 
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This region is the predominant area targeted by the pollock fishery in the Bering Sea with catches 
between 992,601-1,494,547 mt per year (1999-2008, Table IV-6). Generally, the description of the 
pollock catch in the Bering Sea made in Section 4.5.2.1 (addressing Bering Sea, Aleutian Islands, and 
GOA systems) describes the nature of the catch in this specific RCA. It is relevant to note the proportion 
of pollock caught in RCA 6 critical habitat has on average declined from pre-1999 (46% in critical 
habitat) to post-1999 amounts (34% in critical habitat). Typically one-half to two-thirds of the pollock 
catch taken in critical habitat continues to be caught in the foraging zone (SSLCZ). Approximately 25% 
of the catch occurred in the SSLCZ during 2000-2008 (down from pre-1999 level of 37%). The catch 
from 1991-2008 has been seasonally aggregated with roughly 40% taken in each of the first and third 
quarters (Figure IV-3.6). Only about 7% of the pollock catch was taken within 20 nm of Steller sea lion 
rookeries or haulouts throughout the 1991-2008 period (Table IV-6). Similarly, RCA 6 is the predominant 
area targeted by the Pacific cod fishery in the Bering Sea, and the prior analysis generally holds for this 
specific area. Similar to pollock, there has been some decline in the amount of Pacific cod taken in critical 
habitat zones in RCA 6 since 1999 (pre-1999 – 30% in critical habitat; post-1999 was 26% (Table IV-6). 
Of the total catch about 16% is taken in the foraging zone of critical habitat while about 7% is caught in 
the 10-20 nm zone (1999-2008). Roughly 50% of the Pacific cod is taken in the 1st quarter of the year 
with between 10-20% being taken in the other three quarters (Figure IV-3-6). Only about 7% of the 
Pacific cod catch was taken within 20 nm of Steller sea lion rookeries and 9% near haulouts – these ratios 
have held throughout the 1991-2008 period (Table IV-6). Noteworthy catches of arrowtooth flounder 
occur in RCA 6 (Table IV-6). Since the early 1990s there has been a general increase in arrowtooth 
flounder catch (about 10,000 mt average vs. an average of about 14,000 mt per year in recent years – and 
71% increase between 1999 and 2008). More of the arrowtooth flounder catch (45% vs. 36%) has been 
taken out of critical habitat since 1999. Typically, most of this catch from critical habitat has been taken 
in the foraging zone (27% of total). A much greater proportion of the arrowtooth flounder catch in 2008 
was made within 20 nm of rookeries (36%) and haulouts (31%) than in the 1999-2008 period (16%). 
Looking at the overall catch data between 1999 and 2008, there has been a nearly stable (-0.4%) amount 
of total catch (all four species) made in RCA 6; however, the amount of fish taken from critical habitat in 
the area declined 82,000 mt (22%) over this period (Table IV-1999-2008-6).  
 
RCA 7 
 
On average about 20,000 mt per year of pollock are harvested in RCA 7 (Table IV-7). After a substantial 
decrease in the proportion taken in critical habitat in 2000-2003, the proportion gradually increased to a 
relatively stable amount (about 60%). Much of the increased pollock catch in critical habitat occurred in 
the 3-10 zone with some catch coming from within the 0-3 nm zone. During this period the catch has been 
relatively evenly distributed through the first, third, and fourth quarters (Figure IV-3.7). In comparing pre-
1999 and post 1999 catches, the average proportion of pollock taken within 20 nm of rookeries decreased 
from 18% to 5% of the total catch, while there was little change in the proportion taken within 20 nm of 
haulouts during those periods (52 vs 53%, respectively, Table IV-7). Pacific cod catch has generally 
averaged about 18,000 mt since the mid 1990s. The amount removed from critical habitat dropped from 
about 85% to 63% since 2001 with most of this change coming from reduced catches within the 3-10 nm 
zone (since 2003; Table IV-7). There was some initial seasonal dispersal of the fishery in 2003, but the 
Pacific cod trawl and pot fisheries now have returned to an aggregated seasonal catch (on average 66% of 
the annual catch is taken during the first quarter; Figure IV-3.7). Atka mackerel and arrowtooth flounder 
catches are minimal in RCA 7 (Table IV-7). Overall, there was not only a 10% decrease in the amount of 
total catch (all four species), there was a 36% decrease in the amount of catch from critical habitat within 
RCA 7 when comparing the catches of 1999 and 2008 (Table IV-1999-2008-Area 7).  
 
RCA 8 
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On average pollock catches have been relatively stable in RCA 8 with about 19,000 mt per year being 
removed, since a substantial reduction in harvest occurred in 2000 because of the court-ordered closure of 
critical habitat to trawl fisheries (Table IV-8). The pollock trawl fishery is highly concentrated (84%) in 
the first quarter in RCA 8, with about 77% being taken from critical habitat since 1999 (Figure IV-3.8), 
but a significant reduction to 59.2% in 2008. With 2008 being the exception, most of the pollock taken in 
critical habitat came out of the 10-20 nm zone. Little pollock is caught within 20 nm of rookeries in RCA 
8, while about 70% of the 2000-2008 catch was made within 20 nm of haulouts. Pacific cod catches have 
declined since 1996 in RCA 8, with a slight uptick in 2008 (Table IV-8). Most (66%) of the catch of 
Pacific cod in RCA 8 tends to be taken in the first quarter, although there has been some slight seasonal 
dispersal with somewhat more being caught in the fourth quarter since 2004 (Figure IV-3.8). Since 1999, 
about 57% of the Pacific cod caught in RCA 8 comes out of critical habitat, with an increasing proportion 
of that coming out of the foraging zone (Table IV-8). Prior to 1999, most (77%) Pacific cod was taken 
from critical habitat areas, primarily from the 10-20 nm zone. The proportion of Pacific cod caught within 
20 nm of Steller sea lion rookeries or haulouts in RCA 8 has dropped notably since 1999 (from 30-50% to 
generally 2-5% in recent years, Table IV-8). About 4,000 mt per year of arrowtooth flounder are taken in 
RCA 8 with an increasing proportion (73%) being removed from critical habitat since 2004 (Table IV-8). 
Generally, there has been a 39% decline in the amount of total catch (all four species) and a 45% decline 
in the amount of catch from critical habitat within RCA 8 when comparing catch between 1999 and 2008 
(Table IV-1999-2008-Area 8). 
 
RCA 9 
 
The catch of pollock in RCA 9 has generally declined since 1991 with a fairly stable catch of about 
17,600 mt per year since 2004. Most of the catch is from critical habitat with little change between pre-
1999 and post-1999 proportions (91% and 89%, respectively; Table IV-9). About 70-80% of this comes 
out of the 10-20 nm zone. Since 2002, about 26% of the pollock taken in RCA 9 comes from within 20 
nm of Steller sea lion rookeries; 92% is taken within 20 nm of haulouts. Prior to 2002 these proportions 
were 14% and 85%, respectively. The catch remains seasonally aggregated, although the timing has 
shifted, since 1999 the catch has been taken mainly within the first, third, and fourth quarter, where prior 
to 1999 it was aggregated in the 1st, 2nd, and 4th quarters (Figure IV-3.9). While the catch of Pacific cod 
has fluctuated in RCA 9 over the 1991-2008 period, it has generally averaged about 23,000 mt per year 
with little change in the proportion removed from critical habitat (49% pre-1999, 45% post 1999, Table 
IV-2-9). Most of that portion of the catch continues to be taken from the 10-20 zone (Table IV-9). Since 
2002, 8% of the Pacific cod has been taken within 20 nm of Steller sea lion rookeries and 43% from 
within 20 nm of haulouts in RCA 9. There has been only a slight increase in the seasonal dispersal of the 
catch of Pacific cod in RCA 9 since 1999 with a somewhat greater proportion of the catch coming in the 
third quarter and a slight decline in the amount taken in the first quarter (Figure IV-3.9). Very little Atka 
mackerel has been taken in RCA 9. Arrowtooth flounder catches in RCA 9 have increased steadily since 
1999, with a high of over 22,000 mt in 2008. The proportion of the total catch taken in critical habitat 
increased from 1999-2005 (77%), although it dropped in 2007 and 2008 (30%). Overall, there was a 6% 
decrease in the amount of total catch (all four species) and a 24% decrease in the amount of catch from 
critical habitat within RCA 9 when comparing the catches of 1999 and 2008 (Table IV-1999-2008-Area 
9).  
 
RCA 10 
 
Since 1999, less than 5,000 mt per year of pollock has been harvested in RCA 10. Pacific cod harvest in 
this area has averaged about 1,100 mt per year and virtually no Atka mackerel or arrowtooth flounder 
have been taken in RCA 10 (Table IV-10). Overall, there was a 60% decrease in the amount of total catch 
(all four species) and a 37% decrease in the amount of catch from critical habitat within RCA 10 when 
comparing the catches of 1999 and 2008 (Table IV-1999-2008-Area 10).  
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Southeast Alaska 
 
Marine critical habitat areas for the eastern DPS of Steller sea lions are much smaller than those in the 
western DPS; it includes a zone 3,000 ft seaward of all rookeries and major haulouts. Only in 1997 was 
there a mentionable catch of pollock (94 mt) in this area, otherwise scant catches of between 0-18 mt 
were reported (Table IV-11). Minor catches of Pacific cod have occurred in Southeast Alaska (1,367 mt 
average, 1991-2008); the average catch between 1999-2008 was 68 mt. The catch of arrowtooth flounder 
in southeast Alaska has averaged 165 mt from 1991-2008; catches since 1999 have averaged 48 mt. No 
catch of Atka mackerel is reported for this area. 
 
5.1.4.2 Zonal Analysis: Fishery Overlap with Steller Sea Lions 
 
A more detailed assessment of catch within critical habitat zones can be found in Section 4.5.2.3; here we 
present a brief summary and analysis. In the Supplement to the 2001 Biological Opinion (issued 2003), a 
comparison was made between the catch under the 1999 and 2002 management regimes. Because of 
changes to groundfish management implemented in 2002, the expectation was that many of the fisheries 
would have experienced reduced nearshore amounts of catch in 2002 when compared to the amounts 
observed in 1999 (i.e., the fishery that NMFS determined in the FMP Biological Opinion to cause 
jeopardy and adverse modification). NMFS found that the performance of the management measures in 
reducing effort nearshore and in increased temporal/spatial dispersion was not the same in all areas or for 
all fisheries (NMFS 2003). When used in companion with the 2003 supplement information (NMFS 
2003), these data which look at comparisons between recent years and 1999 are useful for determining if 
the implemented conservation measures have been effective in dispersing catch in time and space, and 
reduced catch in nearshore areas important to foraging Steller sea lions.  
 
In the Bering Sea, catch in all four target fisheries and all gear types was reduced or maintained at near 
zero levels in the 0-3 nm zone (Figures III-6 and III-8). Total catch of pollock during 2002-2006 remained 
at or near historical highs approaching 1.4 million mt; however the catch in critical habitat declined from 
over 800,000 mt to 240,000 mt in 2008 (Table III-1, top). While there was an overall decline in the 
proportion of pollock caught in critical habitat from 2001-2008, there has only been a slight reduction in 
the proportion taken within the 10-20 nm zone when comparing 1991-1998 (10.1% taken in the 10-20 
nm) to 2001-2008 (9.6% from 10-20 zone) (Table III-1). Roughly a third of the pollock catch (30%) was 
taken out of the designated foraging zones from 2002 to 2008 (Table III-1 top), contrasting with 43% 
being taken from the foraging area 1991-1998. The amount of pollock taken out of the Bering Sea 
foraging areas ranged between 400,000-600,000 mt year between 2001-2005, and held near 300,000 mt 
year (until 2008) as compared to 356,077 mt taken in 1999. Data from earlier years appear to reflect the 
conservation strategy of closing only the 0-10 nm area, thereby allowing harvest in the 10-20 nm and 
foraging zones for vessels preferring to fish closer to shore. There are, however, indications from the last 
two or three years that the nature of this fishery may be changing with both biomass and effort moving to 
the north. 
 
Atka mackerel catches in the Bering Sea were at historic highs during the 2003-2007 seasons and were 
taken almost exclusively within critical habitat (99%). Even though the total amounts removed remain 
lower (5-10%) relative to what is taken from the Aleutian Islands, more fish were removed from Bering 
Sea critical habitat in any of these years since 1991. 
 
There were decreases in the proportion of Pacific cod caught in recent years in the critical habitat zones in 
the Bering Sea. The proportion of Pacific cod taken from the foraging zone decreased from the 1991-1999 
period (average 31%) to 23% over 2002-2008, while the proportion harvested in the 3-10 zone remained 
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steady at about 3% (Table III-1). In the Bering Sea, the Pacific cod longline harvest in critical habitat 
declined 53% between 1999 and 2008 as the total catch increased 7% in 2008 from the 1999 level (Table 
III-6). It should be noted that since 1999, the majority of Pacific cod catch in the Bering Sea has been 
concentrated in the first quarter of the year (average 52%).  
 
Some limited catch of pollock in critical habitat in the Aleutian Islands continues at low levels (about 
60%; Table III-3). This catch was a combination of bycatch taken in other directed fisheries for 
groundfish, which may occur within critical habitat and as part of the EFP described above. The 
proportion of pollock caught in critical habitat in the Aleutian Islands declined from 74% (1991-1999) to 
an average of 60% between 2003 and 2008, with the largest change being a drop in catch taken in the 3-
10 nm zone (32% to 17%) (Table III-3).  The annual quota of pollock in the Aleutian Islands is wholly 
allocated to the Aleut Corporation and harvest levels in recent years have been very small.  
 
Between 2003 and 2008, AI Pacific cod trawl catch was nearly 20% over that of 1999, with a large 
proportion coming out of the 10-20 nm zone and the catch from the 0-3 nm zone declining to generally 
under 100 mt (Table III-3). The catch of Pacific cod in the pot fishery has almost been eliminated in 
recent years. The Pacific cod longline catch has fluctuated in recent years but increased last year to take 
12% more in critical habitat in 2008 than 1999 (Table III-6).  
 
Total catch of Aleutian Islands Atka mackerel increased slightly during the 1999-2002 period, but has 
since stabilized around 55,000 mt year between 2003 and 2008, with a decline in the proportion of catch 
being made in critical habitat between 1991-1999 (average 67%) to 2000-2008 (average 36%). Between 
1999 and 2008, the amount of catch removed from critical habitat has been a relatively consistent 20,000 
mt, most of which about 35% was harvested in the 10-20 nm zone (Table III-3).  
 
The proportion of pollock caught in GOA critical habitat declined slightly from an average of 75% 
(between 1991-1999) to an average of 68% between 2000-2008. There was a slight decrease in the 
proportion harvested in the 3-10 nm zone and foraging zones and an increase harvested in the 10-20 nm 
zone (about 51% on average during 2000-2008) (Table III-2). Comparing 1999 to 2005, a 15% decrease 
in the total amount of pollock caught in the GOA, coupled with a 13% decrease in the proportion of 
pollock caught within critical habitat, resulted in a 27% decrease in the amount of pollock taken from 
critical habitat in the GOA (Table III-4). Even larger decreases are noted when comparing 1999 and 2007 
(Table III-5) and 1999 and 2008 (Table III-6). Harvest of pollock by trawling was virtually eliminated 
from the 0-3 nm zone in the GOA between 2001 and 2008 (Tables III-4, III-5, and Figure III-6). 
 
In late 2004, revisions were made to the Steller sea lion protection measures allowing for additional 
harvest beginning in the first part of 2005 around Puale Bay in concert with an expanded closure around 
Cape Douglas. The closure around Cape Douglas was much larger than the opening around Puale Bay 
and was designed to result in a net decrease in the area of critical habitat available for pollock fishing. 
Comparing the 2004 and 2005 pollock catch in the GOA, there was an increase in the total pollock caught 
in the GOA as well as in the amount of pollock caught within Steller sea lion critical habitat of the region 
(Table III-2). Subsequent to the management change, there was an 11% (2005 and 2007) and 17% (2008) 
increase over 1999 in the proportion caught in the 3-10 nm zone from 1999 to 2005 (Tables III-4, III-5, 
III-6). 
 
In the GOA, the proportion of Pacific cod taken in critical habitat has declined since 1999 (1991-1999 
average 68%, 2000-2008 average 53%), although the amount of both total catch and catch in critical 
habitat have increased since 2005 (Table III-2, Tables III-4, III-5, and III-6 and Figure III-3). For the 
GOA Pacific cod trawl fishery, the proportion of catch decreased within the 3-10 nm zone and generally 
increased in the 10-20 nm zone between 1999 and 2008. The proportion caught in the 10-20 nm zone by 
the GOA Pacific cod pot fishery in recent years is higher than in 1999 (Tables III-4 and III-6). While the 
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average amount of all Pacific cod caught in critical habitat between 2002-2006 declined by more than 
30% from that of 1999, there was a noteworthy increase in that catch in 2007 and 2008 (Table III-2).  
 
5.1.5 Response of Steller Sea Lions 
 
The potential response of Steller sea lions to the proposed action is provided in a schematic in Figure 4.25 
and is dependent on the Steller sea lion life-cycle (Figure 3.24).  
 
5.1.5.1 Physiological Response of Individuals 
 
Numerous individual hypotheses to explain the Steller sea lion steep decline in the 1980s, slow decline in 
the 1990s, and lack of a robust recovery in the 2000s are concerned with both proximate and ultimate 
factors that range in scale from ecosystem changes to individual Steller sea lion physiology (NMFS, 
2008). To make things more complex, many of these hypotheses are inter-related (Guenette et al. 2006, 
Atkinson et al. 2008). One hypothesis that has received considerable attention has become known as the 
nutritional stress hypothesis (Chapters 3 and 4). In its simplest form, the nutritional stress hypothesis 
suggests that the decline in Steller sea lions is linked to inadequate nutrition induced by changes in the 
quality or quantity of available prey. Much of the research to validate this hypothesis has been conducted 
in a captive setting, but a coherent summary of all the studies, linked with relevant field research, had 
been lacking until recently. Rosen (2009) summarized the data from the majority of dietary studies 
conducted with pinnipeds in the laboratory that can be used to evaluate the validity of the nutritional 
stress hypothesis. Rosen (2009) found that: 
 

1. Overall, there is strong evidence for biologically meaningful differences in the nutritional quality 
of major prey species. Steller sea lions can partly compensate for low-quality prey by increasing 
their food consumption. 
 

2. There appear to be no detrimental effects of low-lipid prey on Steller sea lion growth or body 
composition when Steller sea lions can consume sufficient quantities of all types of prey. 
However, the ability to increase consumption is physiologically limited, particularly in young 
animals. It is more difficult to maintain energy intake on a diet of low-quality prey than on a 
normal diet. 

 
3. Under conditions of inadequate food intake (either due to decreased prey availability or quality, 

or increased energy requirements) the overall impacts of nutritional stress are complex, and are 
dependent upon season, prey quality, age and the duration and intensity of the nutritional stress 
event. 

 
Rosen (2009) commented that while Steller sea lions possess the ability to alter food intake in response to 
prey quality and availability, sufficient intake may be limited by ecological factors (prey availability or 
distribution) or physiological factors (increased energy demands or digestive capacity). Based largely on 
studies of animals in captive facilities, younger animals, have increased energy requirements and more 
limited digestive capacities relative to adults, are less able to increase food intake sufficiently when 
consuming low quality prey to obtain sufficient nutritional intake. Adults are less limited by digestive 
capacity, but their ability to make seasonally appropriate adjustments to their energy budget (which 
minimizes the bio-energetic consequences of food restriction) is impeded when consuming low-quality 
prey. Additionally, it appears that, although severe food restriction in the winter may induce greater rates 
of mass loss and physiological stress than in the summer, Steller sea lions have greater difficulty 
recovering from more moderate restrictions in the summer months.  
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Rosen (2009) and the studies he reviewed do not provide a direct link between nutritional stress and 
Steller sea lion vital rates. Physiological stress and mass loss can result in reduced body size, reduced 
energy stores, alteration of foraging behavior, altered reproductive rates, and other survival parameters. 
The effects on reproduction could include delayed ovulation, failure to implant a fetus, abortion, under-
developed or under-weight pups at birth, or any other disruption of the reproductive process. Additional 
research is needed to address these information gaps. 
 
In a critical review of the “junk food” hypothesis, Fritz and Hinckley (2005) found little evidence that 
recruitment of high-quality fish (e.g., herring) decreased and that so-called junk species (e.g. gadids) 
increased after the regime shift in the North Pacific Ocean in the mid 1970s. They also found little 
evidence that Steller sea lion diets shifted to junk species after the regime shift or that diets with a high 
frequency of gadids were necessarily detrimental to pinniped fitness and survival, a conclusion also 
reached by Rosen (2009). 
 
5.1.5.2 Response of Rookery Cluster Areas 
 
In this section, NMFS will use the Rookery Cluster Area (RCA) analysis to determine potential 
correlations between fishery harvests of pollock, Pacific cod and Atka mackerel (Section 5.1.4.1) and 
Steller sea lion responses within those areas (Section 4.5.2.5). This will contrast areas that have fishing 
concentrated in critical habitat (i.e., RCAs 1-3 and 8-9) with areas with lower overall fish harvests or less 
concentration of fishing within critical habitat (i.e., RCAs 4-7). The expanded discussion of fisheries 
effects and Steller sea lion responses and foraging behavior is contained in Section 4.5.2.5. We also 
provide a number of summary tables and figures to help the reader synthesize this complex suite of data. 
Rather than cite each of these tables and figures for each RCA, we provide the descriptions here: 
 

 Table 5.1a -b: this table summarizes Steller sea lion responses by RCA and regional subarea for 
the 2000s using annual trend rates, overlaid with food habits information, prey biomass indices, 
and killer whale densities. 

 Table 5.2a-b: this table provides fishery catch metrics by RCA for pollock, Pacific cod, and Atka 
mackerel, showing the spatial and temporal patterns of catch specific to critical habitat. 

 Table 5.3: to facilitate comparisons, this table summarizes information from several tables 
presented earlier in the biop on Steller sea lion trends, diet, and harvest of Akta mackerel, Pacific 
cod, and pollock by Steller sea lion critical habitat zone. Comparisons are shown for harvests 
between 1999 and 2008 in critical habitat zones. The fraction of the estimated available biomass 
that was harvested inside critical habitat and total amounts harvested by RCA are also presented.  

 Figure 5.1: this figure summarizes population trends by RCA and for the western population of 
Steller sea lions in Alaska as a whole in the 2000s 

 Figure 5.2: examples of the distribution of catch (mt) of Atka mackerel in RCAs 1-3; pink 
circular regions show designated Steller sea lion critical habitat. 

 Figure 5.3: examples of the distribution of catch (mt) of Pacific cod in RCAs 1-4; pink circular 
regions show designated Steller sea lion critical habitat. 

 
RCA 1 Foraging and Population Trends 
Another perspective of critical habitat use by juvenile Steller sea lions in this RCA may be achieved by 
grouping results from RCAs 1-4. Of the combined 28 individuals affixed with telemetry to monitor 
movements and diving behavior in these RCAs (some individuals occurred in multiple RCAs), 22 had 
50% or more locations within 20 nm, and 19 had 75% or more of their locations associated with diving to 
>4 m within 20 nm of a listed site. However because many of the diving locations by juvenile Steller sea 
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lions in RCA 1-4 are offshore, distances from a listed site that encompassed 95% of an individual’s 
diving locations were ≤10 nm for 16 of the 28 (57%), and >20 nm for 11 of the 28 (39%). In this RCA, 
Steller sea lions foraged primarily on Atka mackerel, cephalopods, salmon, sculpins (Irish lord), and 
Pacific cod (Sinclair and Zeppelin 2002, Sinclair et al. 2005). Steller sea lions foraging from RCA 1 
likely also go beyond the areas discussed above and feed in waters of the western Bering Sea and eastern 
Kamchatka Peninsula.  
 
This RCA consists of ten trend sites, which includes four rookeries (Buldir, Agattu [2], and Attu). The 
abundance of Steller sea lion non-pups and pups in RCA 1 declined at an average annual rate of 7% and 
11%, respectively, from 2000-2008. Overall, the abundance of non-pups decreased by 45% from 2000-
2008 and the abundance of pups decreased by 43%. As of 2008, the non-pup abundance in RCA 1 is 
estimated to be 894 animals. The ratio of adult females on rookeries to pups, an indicator of the sub-
population birth rate, is 0.29 for RCA 1.  
 
RCAs 2-5 Overall Population Trend 
RCAs 2-5 comprise the Steller sea lion central Aleutian Islands sub-region. Overall, in this sub-region, 
from 2000-2008 the abundance of non-pups and pups decreased by 11% and 7%, respectively. The ratio 
of adult females on rookeries to pups, an indicator of the sub-population birth rate, is 0.39 for RCAs 2-5. 
 
RCA 2 Foraging and Population Trends 
Steller sea lion foraging locations in RCA 2 (and at RCAs 1 and 8) showed much greater proportions of 
locations outside of 20 nm to a listed site than did sea lions among other RCAs. No animals in RCA 2 had 
more than 75% of their locations within 10 or 20 nm of a listed site. Of the combined 28 animal-RCA 
individuals, 22 had 50% or more locations within 20 nm, and 19 had 75% or more of their locations 
associated with diving to >4 m within 20 nm of a listed site. Because many of the diving locations by 
juvenile sea lions in RCA 1-4 are offshore, distances from a listed site that encompassed 95% of an 
individual’s diving locations were ≤10 nm for 16 of the 28 (57%), and >20 nm for 11 of the 28 (39%). 
Steller sea lions in RCA 2 forage primarily on Atka mackerel, cephalopods, salmon, and Pacific cod 
(Sinclair and Zeppelin 2002, Sinclair et al. 2005). 
 
RCA 2 consists of twelve trend sites, which include four rookeries (Amchitka/Column Rock, Ayugadak, 
and two rookeries on Kiska). The abundance of Steller sea lion non-pups and pups in RCA 2 declined at 
an average annual rate of -4%, from 2000-2008. As of 2008, the non-pup abundance in RCA 2 is 
estimated to be 772 animals.  
 
RCA 3 Foraging and Population Trends 
Unlike RCAs 1 and 2, at least 75% of dive locations for Steller sea lions (n = 8) in this RCA (and most 
other RCAs) were within the 10 nm and 20 nm zones. Looking at all zones, just under a third of the 
Steller sea lions had 100% of their locations associated with diving >4 m within 10 nm. However, 
because many of the diving locations by juvenile Steller sea lions in RCA 1-4 are offshore, distances from 
a listed site that encompassed 95% of an individual’s diving locations were ≤10 nm for 16 of the 28 
(57%), and >20 nm for 11 of the 28 (39%). As with RCAs 1 and 2, Steller sea lions in RCA 3 forage 
primarily on Atka mackerel, cephalopods, salmon, sculpins (Irish lord), and Pacific cod (Sinclair and 
Zeppelin 2002, Sinclair et al. 2005). 
 
RCA 3 has twelve trend sites, of which four are rookeries (Gramp Rocks, Tag, Ulak, and Kanaga), and is 
part of fishing area 542 and it is part of the central Aleutian Islands complex. The abundance of Steller 
sea lion non-pups and pups in RCA 3 declined at an average annual rate of -1% and -4%, respectively, 
from 2000-2008. As of 2008, the non-pup abundance in RCA 3 is estimated to be 1896 animals.  
 
RCAs 4 and 5 Foraging and Population Trends 
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Eighteen juvenile Steller sea lions were monitored with telemetry in these RCAs. Steller sea lions foraged 
in all zones in these RCAs; all dives >4 m recorded showed dives within 10 nm of a rookery or haulout 
site and nearly all dives >4 m were within the 20 nm zone. Apparently juvenile Steller sea lions foraging 
in these islands utilize habitat within 20 nm of rookeries and haulout sites. Steller sea lions foraging in 
these RCAs prey on Atka mackerel, cephalopods, salmon, and Pacific cod (Sinclair and Zeppelin 2002, 
Sinclair et al. 2005). 
 
The abundance of Steller sea lion non-pups in RCA 4 declined at an average annual rate of -4% from 
2000-2008, whereas the abundance of pups increased at an average annual rate of 2%. As of 2008, the 
non-pup abundance in RCA 4 is estimated to be 1351 animals.  
 
The abundance of Steller sea lion non-pups and pups in RCA 5 increased at an average annual rate of 2% 
from 2000-2008. As of 2008, the non-pup abundance in RCA 5 is estimated to be 1645 animals.  
 
RCAs 6-7 Overall Population Trend 
RCA 6 and the western portion of RCA 7 comprise the Steller sea lion eastern Aleutian Islands sub-
region. Overall, in this sub-region, from 2000-2008 the abundance of non-pups and pups increased by 
28% and 47%, respectively. The ratio of adult females on rookeries to pups, an indicator of the sub-
population birth rate, is 0.37 for the eastern Aleutian Islands sub-region. 
 
RCA 6 Foraging and Population Trends 
As with RCAs 4 and 5, 18 juvenile Steller sea lions were monitored in this RCA to assess foraging 
behavior in relation to the 10 nm and 20 nm buffer zones. Individual-based results of this analysis are 
consistent with that finding in that most individuals had at least 75% of their dive locations within 10 and 
20 nm distances to a listed site (Table 3 in AFSC 2010b shown as Zones 6 and SSLCA). The 20 nm 
distance from a listed site in RCA 6 encompassed all locations associated with diving to >4 m for 15 of 
18 Steller sea lions. 
 
The diet in this and areas to the east shows a transition of one dominated by Atka mackerel to one of 
pollock. The dominant prey in order of frequency of occurrence in scat were walleye pollock, salmon, 
herring, Atka mackerel, Pacific cod, Irish lord, and cephalopods (Sinclair and Zeppelin 2002). Seasonal 
differences in prey consumed were apparent (as with most RCAs) when salmon was most prevalent in 
summer than winter and Irish lord and Pacific cod more prevalent in winter than summer. 
 
The abundance of Steller sea lion non-pups and pups in RCA 6 increased at an average annual rate of -4% 
and 5%, respectively, from 2000-2008. As of 2008, the non-pup abundance in RCA 6 is estimated to be 
6519 animals.  
 
RCA 7 Foraging and Population Trends 
Twenty-four juvenile Steller sea lions were monitored with telemetry in this RCA, more than any RCA 
except RCA 9. Steller sea lions foraged in all zones in this RCA; all dives >4 m recorded showed dives 
within 10 nm of a rookery or haulout site and nearly all dives >4 m were within the 20 nm zone. 
Apparently juvenile Steller sea lions foraging in these islands utilize habitat within 20 nm of rookeries 
and haulout sites. Prey of Steller sea lion foraging in this RCA was dominated by walleye pollock, 
salmon, and arrowtooth flounder (Sinclair et al. 2005). Additional prey consumed by Steller sea lions in 
this area include Pacific cod, Irish lord, and herring (Sinclair and Zeppelin 2002). 
 
The abundance of Steller sea lion non-pups and pups in RCA 7 increased at an average annual rate of -5% 
and 3%, respectively, from 2000-2008. As of 2008, the non-pup abundance in RCA 7 is estimated to be 
5274 animals. 
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RCAs 7-8 Overall Population Trend 
The eastern portion of RCA 7 and the western portion of RCA 8 comprise the western Gulf of Alaska 
Steller sea lion sub-region. Overall, in this sub-region, from 2000-2008 the abundance of non-pups and 
pups increased by 39% and 23%, respectively. The ratio of adult females on rookeries to pups, an 
indicator of the sub-population birth rate, is 0.38 for the western Gulf of Alaska sub-region. 
 
RCA 8 Foraging and Population Trend 
Steller sea lion foraging locations in RCA 8 (and at RCAs 1 and 2) showed much greater proportions of 
locations outside of 20 nm to a listed site than did Steller sea lions among other RCAs. No animals in 
RCA 8 had more than 75% of their locations within 10 or 20 nm of a listed site. Of the four animals 
monitored in RCA 8, all but three had all locations associated with diving to >4 m within 20 nm of a 
listed site. No Steller sea lions were captured within RCA 8, but rather entered from RCA 9 (AFSC 
2010b). Prey of Steller sea lions foraging in this RCA was similar to that in RCA 7 and was dominated by 
walleye pollock, salmon, and arrowtooth flounder with Pacific cod, Irish lord, and herring also consumed 
(Sinclair and Zeppelin 2002). 
 
The abundance of Steller sea lion non-pups was stable in RCA 8 from 2000-2008 and the abundance of 
pups increased at an average annual rate of 1%. As of 2008, the non-pup abundance in RCA 8 is 
estimated to be 1492 animals. 
 
RCA 8- 9 Overall Population Trend 
The eastern portion of RCA 8 and the western portion of RCA 9 comprise the central Gulf of Alaska 
Steller sea lion sub-region. Overall, in this sub-region, from 2000-2008 the abundance of non-pups and 
pups increased by 1% and 6%, respectively. The ratio of adult females on rookeries to pups, an indicator 
of the sub-population birth rate, is 0.42 for the central Gulf of Alaska sub-region. 
 
RCA 9 Foraging and Population Trend 
Forty-two juvenile Steller sea lions were monitored with telemetry in this RCA (AFSC 2010b). Steller sea 
lions foraged in all zones in this RCA; 40 of 42 dives >4 m recorded had 75% of their dives within 10 nm 
of a rookery or haulout site; only 9 of 42 had 100% of their dives within 10 nm. The percentages of dives 
within 20 nm were similar to those within 10 nm except that more (28 of 42 animals) had 100% of their 
dives within 20 nm. Apparently juvenile Steller sea lions foraging in this area (Kodiak Island to Kenai 
Peninsula) extensively utilize habitat within 20 nm of rookeries and haulout sites. Scat collections from 
sites in this RCA show sand lance, pollock, arrowtooth flounder, cod, salmon and herring were the 
dominant prey items (McKenzie and Wynne 2008). 
 
The abundance of Steller sea lion non-pups was stable in RCA 9 from 2000-2008 and the abundance of 
pups increased at an average annual rate of 1%. As of 2008, the non-pup abundance in RCA 9 is 
estimated to be 2814 animals. 
 
RCA 9-10 Overall Population Trend 
The eastern portion of RCA 9 and RCA 10 comprise the eastern Gulf of Alaska Steller sea lion sub-
region. Overall, in this sub-region, from 2000-2008 the abundance of non-pups and pups increased by 
58% and 57%, respectively. The ratio of adult females on rookeries to pups, an indicator of the sub-
population birth rate, is 0.38 for the central Gulf of Alaska sub-region. 
 
RCA 10 
Fifteen juvenile Steller sea lions were monitored with telemetry in this RCA (AFSC 2010b). Steller sea 
lions foraged primarily in the shallow zones within 10 nm; 13 of the 15 Steller sea lions had 75% of their 
dives in this zone and none had 100% of their dives within 10 nm in this RCA. However, all of these 
animals had at least 75% of their dives within 20 nm, and 7 of the 15 had 100% of their dives within 20 
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nm of a listed site suggesting that all areas within 20 nm were used for foraging and that those that did not 
forage within 10 nm did so within 20 nm. Juvenile Steller sea lions foraging in this area (Kenai Peninsula 
to the northern tip of Southeast Alaska) extensively utilize habitat within 20 nm of rookeries and haulout 
sites. There are few diet studies pertaining to this region but we assume that diet is similar here to 
adjacent regions and that pollock, Pacific cod, arrowtooth flounder, smelt, herring, and cephalopods are 
the dominate prey consumed. 
 
RCA 10 has 19 trend sites, of which four are rookeries (Seal Rocks, Wooded Island, Outer Island, and 
Chiswell Island), and includes fishing area 640; it is part of the eastern GOA. The abundance of Steller 
sea lion non-pups and pups in RCA 10 increased at an average annual rate of -4%, from 2000-2008. As of 
2008, the non-pup abundance in RCA 10 is estimated to be 3675 animals. 
 
5.1.5.3 Response of Populations 
 
In this analysis we integrate the response of individuals and RCAs to the response of regional populations 
within the western DPS. In the western DPS, the overall trend (2004 - 2008) in the non-pup population in 
Alaska was stable or declining slightly. This follows a four-year period of population increase (at 
approximately 3% per year) between 2000 and 2004 which has been the only increasing period observed 
since trend information began to be collected in the 1970s.  
 
Regional Trends 
 
NMFS conducted an additional survey in 2009 designed to count pups and to clarify possible movement 
of non-pup Steller sea lions from the eastern DPS into the range of the western DPS. The concern was 
that the timing of the 2008 survey might have altered the 2008 population estimate. Results of the non-
pup survey from late June 2009 in southeast Alaska and in the eastern and central GOA support the 
hypothesis that a very small number of Steller sea lions (about 570) moved into the eastern GOA, 
primarily from southeast Alaska. Total non-pup counts in the eastern Gulf of Alaska were 812 animals 
lower in the “late” 2009 survey than the “early” 2008 survey, while numbers of animals was greater by 
2,642 in southeast Alaska. 
 
An additional, 404 non-pups were also counted at trend sites in the central GOA in 2009 compared to 
2008. Using the data collected in 2009 and calculating trends in each sub-area since 2000, it is likely that 
seasonal movement from southeast Alaska may have contributed a minimum of 570 additional Steller sea 
lions to the 2008 western DPS trend site counts. 
 
A survey of Steller sea lion pups in 2009 resulted in 10,792 pups within the range of the western DPS in 
Alaska on rookeries and major haul-outs. However, survey sites in the western Aleutian Islands or 
Pribilof Islands were not surveyed in 2009, two regions with declining pup production. To estimate total 
western DPS pup production in 2009, counts obtained in 2005 and 2008 at five rookeries and one haul-
out in these two regions were included to obtain a total of 11,120, an increase of 1,170 from the 9,950 
pups counted in 2005. Pup production at major rookeries (N=31) increased by 921 pups between 2005 
and 2009 (+10%), or by approximately seven pups per rookery per year.  
 
By region, rookery pup production declined in the western (minus 64 pups) and central Aleutian Islands 
(minus 120 pups), but increased in the eastern Aleutian Islands (+378 pups), and in the western (+355 
pups), central (+169 pups), and eastern (+203 pups) GOA between 2005 and 2009. Pup production on all 
major western DPS rookeries increased at a statistically non-significant rate of 0.6% per year between 
1998 and 2009, and 1.7% between 2001/02 and 2009. 
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Between 2001/2002 and 2009, rookery pup production declined 43% in the western and 7% in the central 
Aleutian Islands, but increased 47% in the eastern Aleutian Islands, and 23%, 6%, and 57% in the 
western, central, and eastern GOA, respectively, for an overall western DPS change of +14%. This is 
equivalent to an increase of approximately five pups per rookery per year from 2001/02 through 2009. 
While, these observed increases are encouraging for some sub-regions, it is not consistent across the 
range. 
 
Vital Rates 
 
Steller sea lion survival was calculated based on pups marked at rookeries in the GOA and compared to 
animals marked in southeast Alaska (Pendleton et al. 2006). Their analysis showed that juvenile survival 
in the central GOA was lower in 1988-1991 than in the 1970s and lower than southeast Alaska in the 
1990s. They also found similar survival for adult females in the 1970s to 1990s but lower than in 
Southeast Alaska. The finding of female survival is different than that of Holmes et al. (2007) perhaps 
because of low re-sight probability for the Marmot Island cohorts through much of the 1990s (the sub-
rookeries at Marmot Island where pups were marked have all but disappeared). 
 
As previously described in Chapter 3, Holmes and York (2003) and Holmes et al. (2007) modeled the 
adult female population in the central GOA for the period 1976 – 2004. Their model indicated that birth 
rate in the central GOA steadily declined from 1976 to 2004. Over the same period, survivorship first 
dropped severely in the early 1980s, when the population collapsed, and then survivorship steadily 
recovered. The best model fit indicated that in 2004, the birth rate in the central GOA was 36% lower 
than in the 1970s, while adult and juvenile survivorship were close to or slightly above 1970s levels.  
 
As noted in previous chapters, survival information (e.g., cumulative survival to age 3 for female Steller 
sea lions branded as pups on rookeries) is only available from RCAs 6 and 9-11 between 2000-2005 with 
resights through 2008 (NMML unpublished; Pendleton et al. 2006). There are no survival data from 
RCAs 1-5 and 7-8.  
 
Likewise, direct information on natality (e.g., probability of a mature female producing a pup in a give 
year or average age of sexual maturity) is only available from RCAs 8, 9, 10 and 11.  
 
 
5.1.6 Fishery Effects on Critical Habitat 
 
Critical habitat for the western DPS includes a 20 nm buffer around all major haulouts and rookeries, as 
well as associated terrestrial, air, and aquatic zones, and three large offshore foraging areas, including the 
Shelikof Strait area, the Bogoslof area, and the Seguam Pass area (50 CFR 226.202). 
 
NMFS has implemented a complex suite of fishery management measures designed to minimize 
competition between fishing and the endangered population of Steller sea lions in critical habitat areas 
and other areas recognized as important to Steller sea lions. Those management measures are the Steller 
sea lion protection measures which are described in detail in the April 2006 BA for this action (Appendix 
B and maps in Appendix A of the BA). 
 
In prior sections of this chapter (and in the Environmental Baseline), NMFS discussed the indirect effect 
of prey removal on Steller sea lions. When considering fishery effects on critical habitat those same 
fishery actions can be considered direct impacts as they remove prey species from designated critical 
habitat. These fishery removals can change the composition of the fish community with associated effects 
on the distribution and abundance of prey organisms (Section 4.5.4). The basis of the “destruction or 
adverse modification” analysis is to evaluate whether the proposed action results in negative changes in 
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the function and role of the critical habitat in the conservation of the species. Thus, an adverse effect 
occurs when fishery removals of Steller sea lion prey in designated critical habitat inhibits the ability of 
that habitat to remain functional (or retain the ability to become functional) to serve the intended 
conservation role for the species (western DPS) in the near or long-term. 
 
5.1.6.1 Essential Features (Primary Constituent Elements) of Marine Critical Habitat 
 
In general, the physical and biological features of critical habitat essential to the conservation of Steller 
sea lions are those items that support successful foraging, rest, refuge, and reproduction. The August 27, 
1993 final rule to designate critical habitat for the Steller sea lion (58 FR 45269) describes essential 
aquatic (foraging areas) and terrestrial features (rookeries and haulouts) of critical habitat and the 
rationale behind the regulatory definition of critical habitat. 
 
Prey resources are the most essential feature of marine critical habitat for Steller sea lions (58 FR 45269). 
Marine areas may be used for a variety of other reasons (e.g., social interaction, rafting or resting), but 
foraging is the most important Steller sea lion activity that occurs when the animals are at sea. A 
discussion of Steller sea lion foraging patterns and prey use has been discussed in Sections 3.1.6-3.1.10. 
While many of the important physical and biological elements of Steller sea lion critical habitat can be 
identified, most of those features (particularly biological features) cannot be described in a complete and 
quantitative manner.  
 
The status of critical habitat is best described as the status of the important prey resources contained 
within those areas. Pollock, salmon, Atka mackerel, Pacific cod, sand lance, cephalopods (squid and 
octopus), arrowtooth flounder, sculpins, herring, capelin, and other forage fish are important prey items 
found in Steller sea lion critical habitat. Due to the dynamic nature of aquatic ecosystems and fish, NMFS 
was unable to describe the specific attributes of prey within critical habitat at the time of listing. Thus, 
prey resources were described in general, and are constantly re-assessed to determine their conservation 
value to Steller sea lions. These fishery resources are evaluated annually from a fishery stock assessment 
perspective and that description is contained in the annual SAFE reports produced by the Council and 
NMFS, and to some extent the ecosystem relationships among some of these Steller sea lion prey items 
that also are targets for commercial fisheries (what preys upon them, what they prey upon) are considered 
in the individual stock assessment chapters of the SAFE report.  
 
5.1.6.2 Status of Important Prey Resources 
 
Understanding the status and trends of fish species known to be prey items essential to Steller sea lions is 
a crucial aspect in understanding the quality of critical habitat and, in turn, potential impacts to Steller sea 
lion populations. Although this consultation addresses the entire federal groundfish fishery, as well as 
parallel fisheries, the following four fish species are considered to be some of the principal prey items for 
Steller sea lions in the western DPS: Atka mackerel, walleye pollock, Pacific cod, and arrowtooth 
flounder. This determination results from species found to make up at least 10% of the Steller sea lion 
diet (Sinclair and Zeppelin 2002, McKenzie and Wynne 2008). Seasonal changes in diet preferences of 
Steller sea lions may confound our ability to confirm which prey species are most important given 
seasonal and regional differences found in diet studies. For example, in the Aleutian Islands, based on 
scat studies conducted in the 1990s (Sinclair and Zeppelin 2002), Atka mackerel may occur in 96% of 
Steller sea lion scats in winter, but 55% in summer, while in the western GOA, sand lance and salmon are 
most prevalent (65% and 57%, respectively) in summer diets, then in winter pollock and P. cod 
predominate (93% and 31%, respectively). Thus, the overlap of fishery harvests with Steller sea lion 
habitat must also consider importance of fishery target species to both regional and seasonal diets.  
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Chapter 3 includes a brief summary of prey status for Atka mackerel, walleye Pollock, Pacific cod and 
arrowtooth flounder from the 2009 SAFE reports, including historical ABC and TAC data where 
available (Tables 3.24-3.31). Further information on these species can be accessed by referencing the 
SAFE reports in their entirety (NPFMC 2009). Projected female spawning stock biomass (SSB) for 
Aleutian Islands, Bering Sea and GOA groundfish stocks relative to B100 (from 2009 SAFE reports) is 
provided in Table 5.4. 
 
5.1.6.3 Value of Critical Habitat for Steller Sea Lions 
 
In the Environmental Baseline (Chapter 4), we used the term environmental carrying capacity (the 
relationship between the distribution and abundance of prey and the number of predators an area could 
support at a particular time) to represent the value of critical habitat for Steller sea lions. Even without the 
presence of humans, other species compete with Steller sea lions for food in their designated critical 
habitat. Adult pollock, arrowtooth flounder, Pacific cod, northern fur seals, spotted seals, harbor seals, 
and numerous species of seabirds compete for small pollock in the action area; harbor seals compete with 
Steller sea lions for larger pollock; orcas, humpback whales, gulls, and pinnipeds compete with Steller sea 
lions for species like herring and capelin; and there are similar competitive interactions for species like 
salmon, rockfish, and sablefish. 
 
One approach that was used in previous Biological Opinions was to compare the amount of forage 
available to a given predator in a given area with the amount of prey consumed by that predator in a time 
period of one year (referred to as Biomass Ratios). This approach may be useful as a benchmark to which 
proposed management actions could be compared in a gross sense. It has been noted that the forage ratio 
(using only pollock, cod and Atka mackerel biomass estimates in critical habitat) for the Bering Sea and 
Gulf of Alaska are 446 and 17, respectively, and these are areas where trends in abundance have 
increased since 2000 (i.e., 4% per year in the Bering Sea and 2.8% per year in the Gulf of Alaska). For the 
central and western Aleutian Islands, the forage ratio is 11 and the abundance of SSLs is declining at a 
rate of 2.4% per year. However, NMFS has found difficulty in interpreting this metric because the forage 
available to SSL based on all species (and not just pollock, cod and Atka mackerel- Ianelli et al. 2010b) 
indicates that the there was on average (2002 to 2006) over 700,000 mt of forage in RCA 1 for SSLs. This 
is comprised of over 10 species, and includes Pacific ocean perch (232,000 mt), Atka mackerel (244,000 
mt), northern rockfish (127,000 mts) and cod (18,000 mt). Given the current number of SSL in RCA 1 is 
approximately 1000 animals, and assuming each animal eats approximately 40 lbs of forage daily 
(Winship and Trites 2003), the resulting forage ratio is over 100. Given the long-standing decline in 
abundance of SSL in RCA 1, it is clear that a high forage ratio alone is not sufficient for understanding 
trends in abundance. Similarly, Ortiz and Logerwell (2010) reported Atka mackerel production alone was 
sufficient to meet SSL consumption requirements at Seguam, Tanaga and Kiska trawl exclusion zones, 
yet these are areas where the numbers of sea lions in the last decade have declined.    
 
Long-used rookery sites were likely selected by Steller sea lions for a variety of reasons, including 
substrate and terrain, protection from land-based and marine predators, protection from harsh wave or surf 
conditions, and local availability of prey. Successful reproduction for the species depends on the 
availability of rookery sites where animals can aggregate for sufficiently long periods of time to give 
birth, mate, and raise their young until the young are able to survive at sea. As the reproductive period 
requires at least several months, food supplies in the vicinity of the rookeries must be sufficient to meet 
the energetic needs of animals involved in reproduction (adult females and males). Once the reproductive 
season and the need for social aggregation is over, and pups have gained sufficient competence at sea, 
then animals (including mothers with pups) may disperse to other haulout sites. Throughout the remainder 
of the year, the local availability of prey remains a crucial factor in determining their movements and 
distribution. Mature females with dependent pups are still likely to be constrained in their foraging 
distribution relative to mature females without a dependent pup. All pups are susceptible because they 
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have limited energy reserves compared to adult animals. Pups less than two years of age are likely 
relatively poor foragers that may be susceptible to reductions in prey availability. Pups are likely 
dependent on nearshore prey resources while they make the difficult transition to independent foraging. 
Juveniles, older but still immature, must continue to develop their foraging skills over time. Like other, 
older animals, they may range more widely, but their distribution and haulout patterns are determined, in 
large part, by the availability of prey. 
 
The foraging success of these animals, whether based on rookeries or haulouts, is determined by their 
ability to balance the energetic gains from foraging with the energetic costs of daily activities, including 
the act of foraging itself (i.e., energy balance). If the prey resources around rookeries and haulouts are 
inadequate for their needs, then they are forced to increase the time and energy expended to find sufficient 
prey. As a result, they are more likely to fail in securing the resources necessary for growth, and 
reproduction, and, if severe enough, survival.  
 
Thus, the value of critical habitat for Steller sea lions is determined in large part by the abundance and 
distribution of prey species, as well as the species composition and the season of the year. To a large 
extent, the abundance of prey over time determines the number of predators the habitat can support; as the 
abundance increased, the area would be able to support more predators, as the abundance decreased, the 
area would be able to support fewer predators. Similarly, the distribution of prey species will determine 
whether prey are available to foraging Steller sea lions and will determine whether they can forage 
successfully. Factors that would determine an area’s value to predators like Steller sea lions include the 
distance of prey from shore, the depth of prey in the water column, the distribution and abundance of 
prey, and the dispersal of prey over time and space. 
 
5.1.6.4 Removal of Prey from Critical Habitat 
 
Fishery removals of large numbers of target and non-target (bycatch) species have direct and indirect 
biological effects on marine ecosystems and specifically designated critical habitat (Section 4.5 for a 
detailed description of fishery removals and the response of fish). First, is the immediate removal of fish 
during the implementation of the fishery and the reduction in local prey abundance for Steller sea lions. 
These removals, or localized depletions, were first described for the Atka mackerel fishery in the Aleutian 
Islands (Lowe and Fritz 1997) and further studied by the FIT program at the AFSC in the 2000s 
(McDermott et al. 2005, Conners and Munro 2008). The Atka mackerel studies have shown that spatially 
concentrated fisheries in critical habitat can result in local harvest rates (e.g., south of Amchitka) that far 
exceed the target rate set for the fish species in the entire management area (e.g., for Atka mackerel in 
area 542). 
 
In some areas, management measures to mitigate these fishery impacts (e.g., Atka mackerel fishery 
exclusion zones around rookeries) may not be equally effective in all areas due to differences in the 
spatial distribution of essential prey habitat inside and outside of these zones (Ortiz and Logerwell 2010) - 
for example, Atka mackerel habitat around pinnacles in bathymetrically diverse regions that extend 
offshore beyond 20 nm, and therefore outside of critical habitat (Figure 5.2). Exclusion zones appear to be 
more effective in isolating fishery effects in regions open to the fishery where zone and habitat boundaries 
are similar (e.g., Seguam Pass). In these areas, aggregations of fish inside the exclusion zone have low 
exchange rates with aggregations of fish outside at least over the course of short-term fisheries (i.e., one 
or two weeks). Exclusion zones are less effective in those areas where zone boundaries cut across habitat 
where fish would be expected to move freely (e.g., Pacific cod; Figure 5.3), thus allowing fisheries 
outside to negatively influence prey populations thought to be protected inside the zone (e.g., Amchitka). 
FIT and other studies of trawl exclusion zone effectiveness around Cape Sarichef (Unimak Island) have 
shown similar results with respect to the Pacific cod trawl fishery on the southeastern Bering Sea shelf 
(Fritz and Brown 2005, Conners and Munro 2008). And Ortiz and Logerwell (2010) found that other 
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competitors to fisheries for the same prey prey (here, Atka mackerel) may reduce target species, 
confounding effects of trawl exclusion zones established to “protect” these prey items. Thus, fishery 
exclusion zones within parts of critical habitat should take into account the spatial heterogeneity of 
important prey habitat, and other factors such as predators on Steller sea lion prey items.  
 
Regulations enacted in 2002 to mitigate Atka mackerel fishery impacts in the Aleutian Islands are 
illustrative of the potential effects of fisheries on critical habitat. Directed fishing for Atka mackerel is 
prohibited within Steller sea lion critical habitat in the Aleutian Islands management area east of 178° W. 
longitude (178°W). This includes all of RCAs 4 and 5, and with respect to fishery management areas, all 
of area 541 and part of area 542. By contrast, up to 60% of the TAC for Atka mackerel can be taken from 
Steller sea lion critical habitat areas west of 178°W in the Aleutian Islands; this includes all of RCAs 1-3, 
and part of area 542 and all of area 543. The boundary at 178°W does not coincide with any major 
biogeographic boundary in the Aleutian Islands, and is located at approximately Tanaga Pass which is 
about 60 miles east of Amchitka Pass in the Aleutian Islands. Steller sea lion populations in areas where 
directed fishing for Atka mackerel in critical habitat is prohibited (RCAs 4 and 5) have generally been 
stable or increasing slightly since 2000. However, populations in areas where fishing inside critical 
habitat is permitted (RCAs 1-3) have continued to decline. This correlation is consistent with the 
hypothesis that Atka mackerel fishing within critical habitat areas west of 178°W may have contributed to 
the continued decline of Steller sea lion numbers in RCAs 1-3. As noted later in this document, we 
believe this management history can be used in an adaptive management sense to better explore the 
efficiacy of conservation measures implemented to promote the recovery of the western DPS of SSL.  
 
In contrast to the fishing example above, there has never been any significant directed fishing for Atka 
mackerel in RCA 4. Yet, shortly after the ESA listing regulations were implemented to prohibit shooting 
and reduce bycatch of Steller sea lions in the early 1990s, Steller sea lion numbers in this area began to 
increase. This is the only RCA that experienced increases in Steller sea lion numbers in the 1990s, and it 
is also the only RCA that had never experienced substantial fishery removals of important prey items 
inside critical habitat. Thus, once direct substantial mortality stressors were curtailed, Steller sea lion 
numbers began to increase in RCA 4 relatively quickly (correlative evidence). Based on this analysis, it is 
reasonable to conclude that prey availability RCA 4 within critical habitat was sufficient to contribute to 
steady Steller sea lion population increases. However, recent increases in the harvest rate of Pacific cod in 
RCA 4 may have reduced the forage value of the habitat in this RCA to a point that Steller sea lion 
numbers stopped increasing (Table 5.3).  
 
In critical habitat areas (RCAs 1-3) where fishing has occurred at varying levels since the inception of the 
Atka mackerel fishery (since 2002 up to 60% of the TAC in critical habitat), Steller sea lion numbers 
continued to decline. No change in population trajectory was observed after the enactment in the early 
1990s of prohibitions on direct mortality. Thus, it is likely that prey availability in critical habitat in RCAs 
1-3 has not been sufficient to sustain a sufficient forage value of habitat in this RCA to a point that Steller 
sea lion numbers can stabilize and recover. 
 
No directed Atka mackerel fishing has been permitted within critical habitat in RCA 5 since 2002. In 
addition, 20 nm trawl exclusion zones around rookeries on Seguam and Agligadak Islands were 
established in the early 1990s when the Bogoslof area (519) was closed to directed pollock fishing. This 
action taken in the 1990s reduced trawl fishery activity in large portions of critical habitat in RCA 5 
earlier than in other RCAs. Atka mackerel harvest rates overall in RCA 5 have also been relatively low in 
the 2000s (<10%; AFSC 2010 fishery footprint) compared to RCAs 1-3. Meanwhile a fishery for Pacific 
cod has persisted in the region with about 70% taken in critical habitat. Steller sea lion abundance in RCA 
5 stabilized in the mid-late 1990s and has increased through 2008. Based on these data, we conclude that 
the conservation value of critical habitat in RCA 5 was sufficient to prevent further declines, but may not 
have been sufficient to support recovery. 
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In RCA 6, measures taken in 2002 reduced the proportion of catch taken from critical habitat from 44% to 
33% for pollock and from 30% to 25% for Pacific cod. Most of the critical habitat removals came from 
the foraging zone outside of 20 nm of rookeries and haulouts. The total removals of prey species from 
critical habitat also declined 24% between 1999 and 2008. However, about half of the annual cod catch 
and 40% of the annual pollock catch is taken in the first quarter of the year, largely within critical habitat. 
Steller sea lion non-pup counts in RCA 6 were largely stable through much of the 1990s following 
dramatic declines in the 1980s. The cessation of the steep decline in the 1980s and the change to a slow 
decline in the 1990s is most likely due to measures taken to reduce direct mortality when the species was 
listed in 1990. Populations did not begin to increase until approximately 2000; non-pup counts increased 
4% per year between 2000 and 2008, while pup production has increased at approximately 5% per year 
over this period. This is considered a robust rate of increase by experts (i.e., here we refer to a robust rate 
of recovery as an annual rate of increase in excess of 3% per year). Catches in critical habitat of pollock 
and cod within RCA 6 through the 1990s were higher than those of the 2000s. The observed association 
of lower catches in critical habitat in the 2000s with a robust recovery of Steller sea lion abundance in 
RCA 6 indicates that recently enacted management measures in this region may have improved prey 
availability for Steller sea lions in this region. This in combination with the high estimated rates of 
juvenile survival in the 2000s from RCA 6 (Ugamak; Figure 3.13) suggest that these measures may have 
contributed to the improvements in Steller sea lion population trends observed in RCA 6.  
 
RCA 6 and RCA 7 are the regions that have increased the most since 2000 and are largely responsible for 
the increases observed in the western DPS as a whole. Populations in RCA 6 have also declined 
proportionally more than any other area (tied with the central GOA at negative 91%) since their historic 
highs in the early 1960s. As a consequence, density-dependent increases in per capita prey availability 
may also have contributed to the larger improvements in Steller sea lion population performance observed 
in RCA 6 than other areas.  
 
In RCA 7, total groundfish prey removals from critical habitat dropped 36% between 1999 and 2008, 
with significant declines in the pollock catch within 20 nm of rookeries and in the cod catch within 3-10 
nm of all rookeries and haulouts. However, there also continue to be significant catches of both species in 
the first quarter of the year (66% of the annual catch of both), largely within critical habitat. Steller sea 
lion populations in RCA 7 have responded similarly to those in RCA 6 since the early 1990s (stable in the 
1990s, increasing since 2000). Based on these data, we conclude that prey availability in critical habitat in 
RCA 7 is sufficient to begin the recovery process given the increases observed here since 2000. 
  
 
In RCAs 8-9, Steller sea lion declines were abated in approximately 2000; since then, counts of non-pups 
and pups have been relatively stable, with a 6% increase in pup counts and a 1% increase in non-pup 
counts between 2000 and 2008. Thus, Steller sea lions in this RCA continued to decline and apparently 
did not stabilize until the additional conservation measures to reduce fishery-Steller sea lion interactions 
were taken in the early 2000s. As a consequence, the total amount of pollock and Pacific cod taken in 
RCAs 8 and 9 declined beginning in the early 2000s. However, the proportions of annual catch of both 
pollock and Pacific cod taken from critical habitat in RCAs 8 and 9 have not changed significantly since 
the early 1990s, and remain relatively high compared with other zones with improving Steller sea lion 
populations (RCAs 6, 7 and 10). In addition, most of the pollock in both RCAs 8 and 9 is caught inside 
critical habitat in winter. Also since the early 2000s, the catch of arrowtooth flounder has generally 
increased in these areas with most of the catch being taken (and increasingly so) from within critical 
habitat. Based on these data, we conclude that prey availability in critical habitats in RCAs 8 and 9 may 
be sufficient to provide for a slow recovery, but may not be sufficient to provide for a robust recovery. 
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In RCA 10, Steller sea lion populations declined steeply through the 1990s even after direct mortality was 
reduced, much like in RCAs 8 and 9. Since 2000, there have been significant increases in both non-pup 
and pup counts in RCA 10, which are more similar to RCA 11 (southeast Alaska) than to the rest of the 
western DPS (particularly in the ratio of pups to non-pups on rookeries). Pollock and cod fisheries in 
RCA 10 are much smaller than those of other RCAs in the GOA (7-9), except for RCA 11, and have 
considerably more inter-annual variability. Critical habitat catches of pollock between 1991 and 2008 
ranged from a low of 254 mt to a high of 13,672 mt. Pollock harvest rates declined from an annual 
average of 28% in the late 1990s to only 7% in the 2000s, while cod harvest rates dropped from 31% to 
12% in the same period. Most pollock catch in RCA 10 occurs in winter, but annual winter harvest rates 
have declined from an average of 12% in the 2000s from 32% in the late 1990s (AFSC 2010a). Primary 
prey resources for Steller sea lions in RCA 10 are salmon, sand lance, herring, and capelin, with minor 
amounts of pollock, P. cod, and arrowtooth flounder. Based on these data, we conclude that prey 
availability is sufficient in critical habitat in RCA 10 to support a robust recovery process. 
 
5.1.7 Response of Critical Habitat 
 
As summarized in Section 4.6.2 the changes in Steller sea lion vital rates and trends in population growth 
may have been a function of nutritional stress resulting from a combination of reduced prey availability 
and quality, as well as other factors, such as predation. Two stressors were likely to have affected the prey 
field for Steller sea lions: (1) regime shift/environmental variability induced changes in the species 
composition, distribution, or nutritional quality of Steller sea lion prey, and (2) fishery-induced changes in 
localized or overall prey abundance and quality. Changes in prey communities resulting from regime 
shifts or environmental variability likely have affected the condition of Steller sea lions since they first 
began to inhabit the North Pacific Ocean, while changes that were fisheries-induced have occurred only in 
the last 40 years, but the relative importance of each is a matter of considerable debate. 
 
5.1.7.1 Changes in Prey Density 
 
As summarized in the 2001 Biological Opinion23, there are significant concerns about the assumptions 
inherent in an analysis of fisheries effects on critical habitat. These include: (a) Steller sea lions eat more 
than just the principal prey species identified, (b) biomass is not the only factor that affects successful 
foraging, and (c) Steller sea lions forage beyond critical habitat boundaries.  
 
NMFS analyzed changes in distribution of important Steller sea lion prey (pollock and Pacific cod) in 
Section 4.1.4.4 and found that inter-annual spatial variability was high for both pollock and Pacific cod, 
but with Pacific cod having a somewhat broader but lower density overall than pollock (Figures 4.8-4.13). 
Pollock summer bottom-trawl concentrations within Steller sea lion critical habitat area show 
considerable variability with some years having relatively low densities (e.g., 1982, 1988, 1991, 1997-
1999, 2006) and other years having high concentrations in critical habitat (Figures 4.8-4.10). Since 2000, 
moderate densities of pollock have been consistently present in critical habitat (with the exception of 
2006). For Pacific cod, the relative density in critical habitat was higher in the 1980s compared to later 
years (Figures 4.11-4.13). 
 
The summer NMFS bottom-trawl survey data were also evaluated for CPUE patterns within and outside 
of Steller sea lion critical habitat areas. Mean values of CPUE were computed inside critical habitat and 
compared to the mean CPUE outside of this region over time. Figure 4.15 shows a high degree of inter-
annual variability of the relative CPUE inside Steller sea lion critical habitat compared to outside, 
especially for pollock (top panel). The bottom panel of this figure is the same data but aggregated into 5-
year blocks. This shows that there appears to be a downward trend in Pacific cod CPUE within the critical 

                                                      
23 See the 2001 Biological Opinion for an expanded discussion of these three considerations. 
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habitat relative to outside. Pollock, on the other hand, appears to show a stable to increasing trend in 
relative CPUE within critical habitat. 
 
5.1.7.2 Steller Sea Lion Energetic Requirements (Daily) 
 
Numerous bioenergetic experiments and models have been carried out for Steller sea lions. Winship et al. 
(2002) and Winship and Trites (2003) developed a bioenergetics model that predicted that Steller sea 
lions required 45–60% more food per day in early spring (March) than after the breeding season in late 
summer (August) because of seasonal changes in the energy density of the diets (along with seasonal 
changes in energy requirements). Overall energy requirements were lowest in the summer breeding 
season (June to August) and highest in the winter (December to February) and spring (March to May) 
mainly due to changes in activity budgets. Predicted relative daily food requirements were highest for 
young animals and decreased with age. The predicted mean daily food requirement of pregnant females 
was only marginally greater than the predicted mean daily food requirement of non-pregnant females of 
the same age. However, the model suggested that the mean daily food requirement of females nursing 
pups was about 70% greater than females of the same age without pups. Per capita food requirements 
differed by as much as 24% between regions of Alaska depending on the relative amounts of low energy-
density prey (e.g., gadids) versus high-energy density prey (e.g. forage fish and salmon) consumed. 
Estimated food biomass requirements were highest in regions where Steller sea lions consumed higher 
proportions of low energy-density prey. Rosen (2009) concluded from captive feeding experiments that 
adult female Steller sea lions compensate by consuming more biomass during periods when low energy-
density prey dominate the diet. Thus, in the wild, low-energy density prey must be readily available to 
adult female Steller sea lions during these periods such that they can consume more biomass and not 
become nutritionally compromised.  
 
5.1.7.3 Local Prey Requirements 
 
In contrast to broadly-integrative estimates of forage ratios used in previous Biological Opinions, recent 
field studies have calculated a type of forage ratio based on focal-area surveys of prey biomass relative to 
local Steller sea lion abundance. Sigler et al. (2004) inferred the seasonal importance of pre-spawning 
aggregations of eulachon in Berner’s Bay, southeast Alaska, to numbers of Steller sea lions hauled out 
nearby by comparing how many daily Steller sea lion energy requirements (daily ration) could be met by 
the prey biomass available, assuming a daily energy requirement of 79,464 kJ/day/Steller sea lion 
(calculated from Winship et al. 2002). Dividing the number of daily energy rations available by the 
number of sea lions present produced a forage ratio comparable to those estimated by comparing 
consumption requirements with biomass available. The forage ratio was 10-16 for Steller sea lions in 
Berner’s Bay feeding on eulachon for a few weeks in April-May. Thus, the prey available would meet the 
daily energy requirements for 10-16 times more Steller sea lions than were present in the area (assuming 
they could eat every last fish). Womble and Sigler (2006) compared numbers of Steller sea lions at 
Benjamin Island with availability of herring and pollock during 2001-2004. Seasonal numbers of Steller 
sea lions at Benjamin Island corresponded with peak herring availability, which represented up to 9,000 
times more daily requirements than Steller sea lions present (and about 2,800 times in two other years). 
Sufficient pollock were always available to meet the daily energy requirements of the sea lions in the 
study area, and depending on the year of study pollock abundance would support 44 times more daily 
requirements than needed by Steller sea lions present.  
 
Though not calculating a forage ratio in their study, Adams et al. (2008) estimated the August mid-water 
biomass available to Steller sea lions within 10 nm of the Chiswell Island rookery in 2003 and present 
enough information in their paper to derive a ball-park estimate. Adams et al. (2008) found the available 
prey dominated by herring and pollock, and present biomass availability on a per square nm basis. 
Assuming a breeding population of 90 Steller sea lions on the rookery (Adams et al. 2008), an area of 314 
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square nm within 10 nm (ignoring a small amount of land mass), assuming prey energy densities based on 
Logerwell and Shaufler (2005), and the daily energy requirement of Sigler et al. (2004), in August of 
2003 the available prey would support the daily needs of 107 more Steller sea lions than were likely 
present. This represents a multiplier of approximately 2 (i.e., comparing energy requirements of sea lions 
to energy available).  
 
In the broadest focal-area study of prey availability, Sigler et al. (2009) estimated that 500-1,700 mt of 
prey within 10 km of shore in Frederick Sound attracted and sustained about 500 Steller sea lions during 
the non-breeding season. This amount represented 126 times more forage than required to meet the daily 
needs of 500 Steller sea lions. They also found that Steller sea lion numerical response to prey availability 
was non-linear in that more energy per Steller sea lion was necessary to attract greater numbers of Steller 
sea lions. Sigler et al. (2009; their Figure 7) showed a significant relationship between Steller sea lion 
count and nutritional energy available for a broad range of prey availability. Using the Sigler et al. (2004) 
daily ration there was 71-750 times more forage available than necessary to meet the daily needs of sea 
lions counted within the study area (their Figure 7). The number of Steller sea lions supportable by the 
energy available increased at a faster rate than did increases in observed Steller sea lions. 
 
5.1.7.4 Regional Prey Requirements 
 
There are several estimates of annual Steller sea lion consumption requirements and estimates of prey 
availability over broad spatial scales of varying scope. A very broad spatial and temporal forage ratio can 
be taken from Hobbs and Fowler (2008). Hobbs and Fowler (2008) estimated a mean pollock 
consumption rate for 20 fish, bird, and mammal species to be 1.3% of the annual pollock production in 
the Bering Sea and North Pacific Ocean, where production was assumed to be 30% of the standing stock. 
This results in a ratio of 250 times more pollock biomass than is consumed by these species annually.  
 
Appendix 3 of the FMP Biological Opinion (NMFS 2000) presented forage ratio estimates based on 
estimated Steller sea lion consumption to groundfish biomass availability, narrowed to availability of 
pollock, Atka mackerel and Pacific cod within Steller sea lion critical habitat. A multiplier of 54 (1 to 54) 
was calculated for the estimated 43,000 western DPS Steller sea lions in the BSAI/GOA. This multiplier 
used a consumption model (Winship 2000), a 1999 western DPS population abundance estimate, and 
groundfish biomass estimates in critical habitat. NMFS (2000) then estimated a forage ratio for a historic 
level of 200,000 Steller sea lions in an unfished environment based on extrapolation of the above model 
to be 1:21, which NMFS (2000) conservatively changed to a multiplier of 22. A second annual multiplier 
estimate of 46 for an unfished environment was based on Fowler (1999) and Perez and McAlister (1993). 
NMFS (2001) updated the Winship-based estimated multiplier for groundfish available in critical habitat 
to 55, using a changed groundfish biomass estimate.  
 
NMFS (2001) noted the spatial scales of BS/AI and GOA are much larger than the geographic scale 
important to foraging by Steller sea lions, and both NMFS (2000) and NMFS (2001) explored forage 
ratios on slightly finer scales. As noted above, NMFS (2000) presented forage ratios by month for 
western DPS Steller sea lions using monthly biomass estimates of pollock, Pacific cod and Atka mackerel 
in critical habitat, giving an overall average multiplier of 113, ranging between 68 and 192. NMFS (2001, 
2003 [their Table III-8]) explored in more detail the underlying assumptions and subsequently estimated 
foraging ratios by fishery areas of eastern Bering Sea, Aleutian Islands and GOA on an annual basis, and 
presented estimates of 446 times more forage available in eastern Bering Sea critical habitat (this includes 
the eastern Aleutian Island Steller sea lion metapopulation area), contrasting with 11 times more in the 
Aleutian Islands (west of 178°W) and 17 times more in the GOA.  
 
Recently, Ortiz and Logerwell (2010) estimated biomass of Atka mackerel in the central Aleutian Islands 
area relative to their predators (such as arrowtooth flounder) and Steller sea lions, also predators. The 
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objective of this study was to evaluate production of prey versus consumption of prey vis-à-vis size and 
location of trawl exclusion zones established under the premise of protecting prey resources for Steller 
sea lions. They found that production of Atka mackerel at most study sties was sufficient for both Steller 
sea lions and other predators of Atka mackerel, including fisheries, but at their Amchitka North site 
estimated consumption exceeded production. They determined that estimates of consumption of Atka 
mackerel by both other groundfish and Steller sea lions can both exceed estimated local production, or be 
well below it, depending on geographic location.  
 
 
 
5.1.7.5 Summary of the Response of Critical Habitat 
 
When estimating Steller sea lion forage ratios for studies associating surveys of prey availability with 
Steller sea lion abundance, an assumption must be made to relate the amount of support the local Steller 
sea lion population derives from that resource. That is, since both Steller sea lions and prey are dynamic 
in distribution, over what duration does the standing biomass support the associated Steller sea lion 
population? As an index similar to the forage ratio, Sigler et al. (2004) estimated the daily energy 
requirements for sea lions present in the study area, and calculated the number of these daily rations that 
could be supported by the measured standing biomass. There is a direct and strong association between 
available biomass and Steller sea lion abundance because the series of studies in Southeast Alaska clearly 
showed numerical responses of Steller sea lions to varying amounts of biomass availability (Sigler et al. 
2004, Womble and Sigler 2006, Sigler et al. 2009). These forage ratios indicate the amount of biomass 
that attract and support Steller sea lions, and can perhaps be considered as a “snap-shot” view in contrast 
to the broadly-integrative forage ratio estimates calculated from estimates of annual or monthly Steller sea 
lion energy requirements relative to estimates of groundfish biomass within all or regions of critical 
habitat (NMFS 2000, 2001). 
 
Analyses of forage ratios (Total biomass of forage species relative to the biomass of important Steller sea 
lion groundfish prey species consumed) by ecosystem (Aleutian Islands, GOA and EBS) are informative 
to our analysis of the effects of the action on critical habitat since they provide an index of the relative 
amount of production available for Steller sea lions (and fisheries). The Aleutian Islands and GOA appear 
to have at least an order of magnitude less surplus cod, pollock and Atka mackerel available for fisheries 
(11 and 17 times more groundfish prey than Steller sea lions consume) than in the EBS (446 times more). 
These estimates were provided in the last Biological Opinion and its Supplement (NMFS 2001, 2003) and 
are estimates based on assumptions of amounts present in critical habitat in fisheries in the late 1900s. 
Using these estimates, one possible inference is that fisheries in the Aleutian Islands would likely have 
the greatest impact on local prey populations (relative to those in the GOA and EBS) since the forage 
ratio estimate here (11) is the smallest of the three. It is in the Aleutian Islands where Steller sea lion 
populations continue to decline throughout much of the area; in those areas with declining populations 
(west of 178°W), as much as 60% of the annual catch of Atka mackerel (the primary prey species of 
Steller sea lions in the Aleutians) can be taken from critical habitat. Continuing with this argument, 
fisheries in the GOA would likely have an intermediate impact on local prey populations (relative to those 
in the Aleutian Islands and eastern Bering Sea) since the forage ratio estimate here (17) is in the middle of 
the three, although as noted above, the overall trend in abundance in SSL across the Gulf of Alaska is 
significantly positive (i.e., 2.8% per year).  
 
Using the forage ratio estimates (based on pollock, cod, and Atka mackerel biomass in critical habitat) in 
comparison with field studies suggests that forage ratios in both the Aleutian Islands and the Gulf of 
Alaska are perhaps smaller than those measured in some focal area studies from southeast Alaska (71-
750, see above references) but there are significant differences in the scales used to calculate these ratios 
and this may preclude direct comparison. For example, Sigler et al. (2004) studies forage of primarily 
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eulachon for Steller sea lions in Berner’s Bay of Southeast Alaska during the month of May, finding a 
forage ratio range of 10 to 16:1. And again, extending this argument to fisheries in the EBS, here fishery 
harvests would likely have the smallest impact on local prey populations (relative to those in the Aleutian 
Islands and GOA) since the forage ratio estimate here (446) is the highest of the three (and within the 
range of some of the focal southeast Alaska studies). Steller sea lion populations in RCA 6 have 
performed the best of all the western DPS RCAs with the possible exception of RCA 10. Substantial 
declines in catch from critical habitat in RCA 6 in the 2000s compared to the 1990s, combined with the 
highest overall forage ratio estimate, may have contributed to the relatively strong Steller sea lion 
population performance here.  
 
Based on these arguments, there are likely substantial differences in overall system productivity 
(AI<GOA<EBS) resulting in differences in western Steller sea lion population responses since 2000. 
Steller sea lion populations in RCAs located in the Aleutian Islands and central GOA that had higher 
fishery intensities in critical habitat (RCAs 1-3, 8-9) performed poorer (Steller sea lion demographics) 
than those located in areas with reduced fishing intensity in critical habitat (EBS and western GOA) and 
lower fishery intensities inside critical habitat (RCAs 6-7). Thus it is likely that these factors combined to 
reduce the conservation value of critical habitat in RCAs 1-3, and possibly in 8 and 9. 
 
Fishery removals can change the composition of the fish community with associated effects on the 
distribution and abundance of prey organisms. Fisheries may also affect Steller sea lions through 
interactive competition. Examples of interactive competition include disruption of normal Steller sea lion 
foraging patterns by the presence and movements of vessels and gear in the water, abandonment of prime 
foraging areas by Steller sea lions because of fishing activities, and disruption of prey schools in a manner 
that reduces the effectiveness of sea lion foraging. The hypothesis that these types of interactive 
competition occur cannot be discounted, but also cannot be quantitatively evaluated with the information 
currently available and will not be addressed further in this section (Section 4.4.5.3). 
 
5.1.7.6 Testing Relationships between Fishing and Response of Prey in Critical Habitat 
 
In this biological opinion we have shown that fisheries cannot be excluded as a factor that affects Steller 
sea lion population dynamics and their habitat on a number of levels. However, it should be noted that a 
reasonably robust statistical analysis failed to show statistically significant impacts of commercial 
fisheries on the western DPS of Steller sea lion. Nonetheless, short-term effects are described in Section 
4.5.3 and suggest an overlap between the immediate effects of fishing and Steller sea lions life history and 
population dynamics. Long-term effects are described in Section 4.5.4, and we suggest how the 
exploitation strategy over time could alter the distribution of prey, size structure, biomass, and underlying 
productivity of prey species. In addition, in Section 4.5.3.3 we explored the evidence that even though 
fisheries may attempt at the global scale to “fish proportional to biomass” that those relationships often 
break down at the local level due to spatial heterogeneity of prey habitat, biomass, or due to the 
effectiveness of fisheries themselves in removing prey in local areas to levels below those predicted under 
the global fishing rate. Further, in Section 4.5.4.3 we discuss the potential operational effects of fishing on 
the local aggregations of prey. We acknowledge that the elusive cause-effect connection between the 
catch of fish in “Boat A” and response of “Steller sea lion B” will likely never be made. Some 
experiments have attempted to observe Steller sea lion movements and the offshore fisheries, but 
synthesis of these complicated experiments has been problematic. Because Steller sea lions are a long 
lived species that freely move across artificially created human boundaries (management regions), utilize 
a variety of prey, and respond to changes in their environment differently depending on the season and 
age/sex group considered, a series of relatively modest local effects is likely to be integrated across years 
and subpopulations; thus a chronic rather than an acute response relationship is likely. There is evidence 
that acute responses to nutritional stress may have occurred in the 1980s. We have considered evidence 
(Section 5.1.2.2) that after the implementation of the conservation measures in the early 2000s that 
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relationships between fisheries and Steller sea lion responses by region are not statistically significant. 
Nonetheless, as noted above, the ESA requires the Agency to conclude that a given action does not 
jeopardize the continued existence of a DPS or adversely modify its critical habitat. The lack of a 
statistically significant relationship between an action in the past and appropriate biological responses of a 
DPS does not necessarily require a no-jeopardy or no adverse modification of critical habitat finding.   
 
This biological opinion considers the operation of the fisheries (Section 5.1.4), in part because we are 
required to consider the direct and indirect effects of the action on listed species, and in part because it is 
the easiest component of the fisheries to describe. One of the major concerns by fisheries experts within 
NMFS is the use of catch or the proportion of catch in critical habitat as a measure of the impacts of 
fishing on Steller sea lion prey availability. They contend that the use of catch data in this way is seriously 
flawed if the catch is proportional to underlying stock status. In other words, if biomass inside critical 
habitat is proportional to stock biomass, an increased catch or the proportion of catch in critical habitat 
would imply an increased amount of prey available to Steller sea lions.  
 
For example, NMFS’ scientists state that as pollock and P. cod stocks declined in the EBS (as reflected by 
reductions in TAC and catch in critical habitat) that Steller sea lions improved. Likewise as the Atka 
mackerel population improved as reflected by increasing TAC, Steller sea lions declined. Further, they 
contend that even if catch is not always proportional to biomass (at increasingly small scales, it may not 
be), it is nonetheless an uncertain indicator of biomass and a poor measure of the effects of fishing on 
Steller sea lion prey availability. We concur. 
 
In some cases, fishery responses (e.g., reduction in catch in critical habitat, increases in percent taken 
inside critical habitat) are a direct response to changes in the distribution of prey within a given 
management area and are not indicative of a change in behavior by fishermen. Clearly, we assume that 
fishermen will go to locations that maximize benefits while reducing costs, within the regulatory 
framework that constrains their actions. Thus, increases or decreases in any one fishery metric do not 
necessarily correlate with a subsequent negative impact on critical habitat or on Steller sea lions; it simply 
is a description of what occurred using the best available data. We concur. 
 
The harvest rate analysis (Section 5.1.2.2) may be a better approach for assessing the potential impacts of 
fishing on Steller sea lion prey availability at the global and multi-year scale because it incorporates 
abundance of prey over large regions. What it lacks is an ability to explore relationships between the 
operations of the fishery and Steller sea lions at a local scale (e.g., individual animals) and at smaller time 
scales. 
 
Earlier in this section we described Steller sea lion energetic requirements highlighting critical life-history 
characteristics, specifically the sensitivity of adult females and juveniles to reductions in prey quality and 
availability. We then explored local prey requirements and found that local, small-scale movements of 
Steller sea lions are related to the temporal and spatial distribution of prey; the presence and absence of 
Steller sea lions could be explained by the observed changes in prey densities. We then walked through a 
more detailed description of forage ratios and their relationship to Steller sea lion population dynamics. 
Trends in Steller sea lion abundance as estimated from changes over time in pup production and numbers 
of non-pups integrate all of these factors, plus the indirect factors described above including 
oceanographic conditions. This complex synthesis of stressors and responses is shown in Tables 5.1, 5.2, 
5.3 and Figure 5.1. Here one can see the spatial and temporal overlap between short-term effects and 
long-term effects by area (RCA), region (Aleutian Islands, EBS, GOA) and by the entire U.S. portion of 
the western DPS. No one stressor or response can be relied upon as a cause-effect relationship; however 
when the impact of multiple stressors is integrated, their combined effect on Steller sea lion response 
becomes more apparent. 
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The synthesis of these discussions will occur in Chapter 7. The summary of the effects of the action here 
are the following: 
 

 Fisheries have short-term effects on the prey field for Steller sea lions both within and outside of 
critical habitat including reduction in local prey amounts from what would have existed without 
fishing, and thus fisheries may have disproportionate impacts on a local scale relative to the 
global harvest rate due to localized depletions and spatial heterogeneity of prey habitat 

 Fisheries have long-term effects on the prey field for Steller sea lions both within and outside of 
critical habitat due to changes in prey size, distribution, and productivity 

 Oceanographic conditions vary across the Steller sea lion range and may exacerbate or ameliorate 
the implementation of the fisheries in the short-term 

 Fishery impacts are likely confounded by regionally specific factors, such as predation and 
contaminants.  

 At this time with available data, it is not possible to demonstrate a statistically significant 
relationship for commercial fisheries on pollock, cod, Atka mackerel and arrowtooth flounder and 
productivity in the western DPS of the Steller sea lion. However, it is also not possible with the 
available data to conclude that commercial fisheries are not having a significant impact on the 
recovery of the western DPS of the Steller sea lion.   

 
5.2 Steller Sea Lion: Eastern DPS and Critical Habitat 
 
The eastern DPS range extends west from 144°W longitude along Alaska's southern coast, and south to 
California. In 2008, the population of Steller sea lions in the eastern DPS was estimated at 63,000 animals. 
In contrast to the decline and lack of a robust recovery documented in the western DPS, the eastern DPS 
increased at over 3% per year between the late 1970s and 2002, more than doubling in abundance in 
southeast Alaska, British Columbia, and Oregon. Currently, this population is estimated to be at its highest 
level in recent history. Since 1996, pup production in southeast Alaska has increased at a rate of 5% per 
year, while non-pup numbers are increasing at 3.7% per year. Surveys of pups and non-pups conducted in 
British Columbia in 2006 and in southeast Alaska, California and Oregon in 2009 indicate that the overall 
eastern DPS trend described by Pitcher et al. (2007) continued through 2009, and is particularly strong in the 
northern portion of the eastern DPS in southeast Alaska and British Columbia. 
 
5.2.1 Effects of the Fisheries on the Eastern DPS of Steller Sea Lion 
 
Steller sea lion populations in southeast Alaska increased at 3% per year through 2002 and likely at 
greater rates than that between 2002 and 2009 (DeMaster 2009). NMFS recognizes that there may be a 
small number of western DPS animals present in southeast Alaska, but that this may constitute an 
extremely small number of animals relative to the current population. Thus the majority of the increase in 
the eastern DPS is due to production by animals born in the eastern DPS, and only a small fraction due to 
production by animals born in the west that gave birth in the east. There are no fisheries for the principal 
groundfish prey species within critical habitat in southeast Alaska, and only very small fisheries for those 
species in the range of the eastern DPS, even though large, seasonal commercial salmon fisheries harvest 
the principal prey item (salmon – Sinclair and Zeppelin 2002) of Steller sea lions in Southeast Alaska. 
Given the overall sustained increase in the eastern DPS for at least 30 years and the migration of some 
animals from the western DPS to the eastern DPS (with evidence of pupping of those females), it is likely 
that habitat conditions in the eastern DPS provide for adequate survival and the ability to recover based 
on long-term demographics.  
 
5.2.2 Response of Steller Sea Lions 
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Pup production in Southeast Alaska (eastern DPS) totaled 7,462 pups in 2009, with 7,443 counted at the 
five major rookeries where 5,510 were counted in 2005. The increase of 1,933 in rookery pup production 
since 2005 equates to approximately 97 more pups per year at each of the southeast Alaska rookeries. Pup 
production in southeast Alaska increased at the rates of 5.0% per year since 1996 and 3.6% per year since 
the late 1970s. Between 2001/2002 and 2009, rookery pup production increased 50% (from 4969 to 7443) 
in southeast Alaska, which is equivalent to an increase of approximately 62 pups per rookery per year. 
These trends indicate that recovery in the eastern DPS is steady and is continuing.  
 
The eastern DPS is likely to continue to increase and appears to be large, healthy, and based on Goodman 
(PVA in NMFS 2006a) has very little likelihood of becoming endangered. 
 
5.2.3 Effects of the Fisheries on Critical Habitat 
 
Critical habitat within the eastern DPS of Steller sea lion consists of a 3,000 ft zone seaward of the three 
designated rookeries, a number of haulouts, and some identified terrestrial areas. There is no directed 
fishery for the principal groundfish prey species within critical habitat in southeast Alaska. In addition, 
fishing with trawl gear in Southeast Alaska has been prohibited since 1995. There is very little removal of 
groundfish prey species of importance to Steller sea lions in this nearshore area designated as critical 
habitat in the eastern DPS. 
 
5.2.4 Response of Critical Habitat 
 
Given that there is very little removal of groundfish prey species of interest to Steller sea lions in this 
nearshore area designated as critical habitat in the eastern DPS, it is reasonable to conclude that there is 
no substantial effect on critical habitat within the eastern DPS. Based on the effects of the proposed 
action, it is likely that designated critical habitat within the eastern DPS is likely to remain functional (or 
retain the ability to become functional) to serve the intended conservation role for the species (eastern 
DPS) in the near and long-term. 
 
5.3 Humpback Whales 
 
5.3.1 Prey Resources 
 
Humpback whale prey species are not targeted or taken in significant amounts by the fishery actions 
evaluated in this opinion: (1) the groundfish fisheries for the Bering Sea and Aleutian Island Management 
Area, (2) the groundfish fisheries for the GOA, and (3) all State of Alaska parallel groundfish fisheries. 
Because humpback whales forage primarily upon small schooling fish (herring, eulachon, capelin, 
sandlance) and zooplankton (krill), it is unlikely that groundfish fisheries would compete for prey 
resources.  
 
5.3.2 Fishery Interaction and Entanglement 
 
Gear entanglements may debilitate, seriously injure, or kill humpback whales. Between 2002 and 2006, 
there were incidental serious injuries and mortalities of central North Pacific humpback whales in the 
BSAI sablefish pot fishery (Angliss and Allen 2008). Numerous entanglements have also been 
documented by the Alaska Marine Mammal Stranding Network in the GOA and BSAI regions (see 
Environmental Baseline). Given that it is often difficult to confirm the gear type in reported 
entanglements based upon a lack of information, it is unclear to what extent entanglements reported to the 
stranding network in Alaska involve groundfish fishing gear.  
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Over the last 30 years, over 100 humpback whale entanglements have been reported to the NMFS Alaska 
stranding program. Most of these incidents have been reported from the inside waters of southeast Alaska, 
although the locations where the animals have become entangled are rarely determined. Regions in 
southcentral Alaska, notably Kodiak, Homer and Seward, also consistently report humpback whale 
entanglements. It is unclear which types of entanglements are ultimately life-threatening, though recent 
scarring research in northern southeast Alaska has shown that many humpback whales survive their 
entanglements.  
 
About half (51%) of the gear reported in Alaska humpback whale entanglements between 1997-2009 
involves crab, shrimp, black cod and unidentified pot gear (see Environmental Baseline). Approximately 
3% of the entanglements during this time were reported to the stranding network as longline gear; several 
of these events involved longline gear attributable to the sablefish fishery. Some of the unidentified pot 
gear incidents (22%) may also involve groundfish fisheries.  
 
Overall, the number of entanglements that that might result from interactions with groundfish fisheries 
appears to be low in contrast to other gear types. For such events that do occur with individual whales, the 
extent of entanglement from groundfish fisheries is not expected to have negative consequences for 
humpback whales in the North Pacific. 
 
5.3.3 Ship Strike 
 
It is not known to what extent the increased vessel traffic in the action area will result in humpback whale 
injury or mortality due to ship strikes. Vessels engaged in groundfish fisheries will likely result in 
increased disturbances to whales and pose a higher risk of collision than those posed by baseline 
conditions. The risk of vessel collision is likely to be higher during the summer months when the 
population of humpback whales in Alaska is at its peak. Throughout the remainder of the year, the chance 
of collision is likely to be low given the limited usage of the action area by humpback whales.  
 
The incidence of ship strikes and/or serious injury from vessels involved in the groundfish fisheries are 
likely to be negligible, as fishing vessels usually operate at slow speeds and often spend their time in the 
pelagic environment rather than inside waters where humpbacks tend to forage. Although a heightened 
risk of collision may impact individual humpback whales using the action area, it is unlikely to have 
population level consequences for humpback whales in the North Pacific.  
 
5.3.4 Disturbance 
 
Humpback whales may be disturbed by noise from fishing vessel engines. Research has suggested that 
noise may cause humpback whales to avoid or leave feeding or nursery areas (Jurasz and Jurasz 1979). 
Other research has suggested that humpback whales may become habituated to vessel traffic and its 
associated noise. Still other researchers suggest that humpback whales may become more vulnerable to 
vessel strikes once they habituate to vessel traffic (Swingle et al. 1993, Wiley et al. 1995). While 
measurable startle responses might diminish with time, this does not necessarily indicate that a negative 
impact has not occurred. Vessels could still cause physiological stress impacts or could disrupt prey 
aggregations forcing whales to spend a greater amount of time and energy foraging (NMFS 2005). 
 
A number of studies have been conducted in areas with seasonally high numbers of humpback whales to 
assess short-term impacts of vessel activity. Studies of vessel impact to marine mammals have most often 
looked at short-term effects (e.g., measuring disturbance or avoidance behaviors) rather than longer-term 
or cumulative effects of repeated exposure to numerous vessels over time (e.g., decreased survivability or 
reproductive effects such as increased birthing intervals which are directly related to productivity). 
Immediate responses to vessel presence, such as avoidance behavior or changes in dive patterns, can be 
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measured more easily; longer-term effects can often be difficult to define and to measure. Typical 
measures of a whale’s reaction to the presence of a vessel have been visible changes in behavior, such as 
avoidance reactions or displacement; increased fluke or flipper activity; changes to blow intervals, dive 
patterns, swimming orientation and speed. These reactions are measurable and can be assumed to have a 
certain energetic cost. However, animals could also incur an energetic cost through behaviors that are not 
necessarily measurable (i.e., physiological stress responses such as increased heart rate or pathological 
conditions) (NMFS 2005). 
 
Behavioral alterations in the presence of fishing vessels could result in an individually incurred energetic 
cost, causing whales to leave the action area if sufficiently disturbed. Displacement may adversely affect 
individual animals by requiring additional energy investment to forage elsewhere, and thus may translate 
into the reduced fitness of an individual. However, the effect of such displacement on individual 
humpback whales, if it were to occur, would not compromise the recovery or survival of the species. 
 
In many cases, groundfish fishing vessels target different areas than those where humpback whales 
display high foraging site fidelity (e.g., Frederick Sound, Icy Strait, Lynn Canal, Kachemak Bay). In 
addition, these vessels are not targeting humpbacks in the manner that whale-watching vessels do by 
remaining in their vicinity for extended periods of time. What disturbance individual animals may 
experience by passing fishing vessels is not expected to be of a magnitude to impact a significant portion 
of the population in the action area. 
 
5.3.5 Effects of the Action on Critical Habitat 
 
There is no listed critical habitat for North Pacific humpback whales. 
 
5.4 Sperm Whales 
 
5.4.1 Prey Resources 
 
Sperm whales in the GOA feed primarily on squid and fish and may depend on some of the same species 
that are harvested in the groundfish fisheries. Sperm whales have demonstrated their preference for 
sablefish through their predation on sablefish longline sets (NMFS 2006). They are also known to feed on 
Atka mackerel, Pacific cod, and pollock, all species targeted by the fisheries reviewed in this opinion. 
This results in the potential for competition between sperm whales foraging for prey species and 
groundfish fisheries in the GOA; however, the extent of this impact is currently not well understood. 
Although some sperm whales have learned depredation behavior associated with sablefish fisheries and 
consistently engage in this activity, it appears that their motivation is a reliable and easy source of prey 
rather than a lack of prey available in the natural environment. The potential does exist for a reduction in 
prey biomass to occur in the future, which could threaten sperm whales’ ability to successfully forage. 
Currently, however, there is no evidence that sperm whale diet is compromised by the groundfish 
fisheries in Alaska.  
 
5.4.2 Fishery Interaction and Entanglement 
 
Sperm whale depredation in longline fishing operations in Alaska has been increasing throughout the last 
decade. Most recorded episodes of predation on catch have occurred in the GOA rather than in the BSAI 
region; thus, this is where most exposure is likely to occur resulting in fisheries interactions and 
entanglements.  
 
The nature and extent of interactions between sperm whales and long-line gear is not yet clear. However, 
in 1997 and 2000, one sperm whale in each year was observed entangled and seriously injured by longline 
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gear in the eastern portion of the GOA. Beyond these two events, available evidence does not indicate 
sperm whales are being killed or seriously injured as a result of these interactions. Researchers have 
observed that sperm whales predating on longline gear appear to be able to avoid becoming entangled. No 
mortalities have been observed, though it is possible that whales may break through or carry off trailing 
gear and become debilitated, injured, or die as a result, with no observation of the event. Future potential 
for entanglement may be reduced by deterrent research in the eastern GOA to reduce predation by sperm 
whales on sablefish longlines. 
 
In general, the incidence of sperm whale entanglement in Alaska appears to be low. For those cases in 
which current groundfish operations may adversely affect individual whales, effects would not be 
expected to rise to a level which would negatively impact Alaska sperm whale population viability. 
 
5.4.3 Ship Strike 
 
Ship strikes from fishing vessels are possible due to the overlap of sperm whale habitat with vessels 
involved in the Alaska groundfish fisheries. The incidence of ship strikes and/or serious injury from ship 
strikes involved in the groundfish fisheries are likely to be minimal, as such fishing vessels usually 
operate at slow speeds and often are forewarned of sperm whale presence in their vicinity due to 
depredation behaviors. Although sperm whale rafting behavior at the surface between deep dives could 
make them vulnerable to ship strikes, few reports exist to provide evidence for this. In general, fewer 
world-wide reports exist of vessel collisions with sperm whales than for many other large whale species, 
including humpback, fin, right, gray and minke whales (Jensen and Silber 2003). Further, there are very 
few reports of sperm whale ship strikes in Alaska; NMFS Alaska Region stranding records contain only 
one fishing vessel incident from 1997 which occurred outside Prince William Sound (see Environmental 
Baseline).  
 
Certainly, some carcasses may go unreported, while cause of death for others may never be identified to 
implicate ship strike. Between 1976 and 2009, 31 sperm whale incidents were reported to NMFS Alaska 
marine mammal stranding program. The cause of death for most of these cases is unknown; it is possible 
that some could have been due to ship strike. Despite these considerations, what injury and mortality may 
occur from vessel collisions is not expected to result in an adverse population level effect for sperm 
whales in Alaska.  
 
5.4.4 Disturbance 
 
Sperm whale responses to vessel approaches have indicated that the animals adjust their diving and 
acoustic behavior to boats. With frequent exposure, whales have also become increasingly tolerant of 
vessels’ presence. In Alaska, sperm whales appear to be very attuned to acoustic cues from longline 
vessels hauling their catch, particularly when they are within 10 nm of the activity.  
Given that many individual sperm whales are attracted to the sound of groundfish vessel engines and gear 
hauling catch, it would appear that they do not interpret such noise as disturbance. On the contrary, it is 
possible that engine noise from fishing vessels represents a source of disturbance that could otherwise 
displace the whales or alter their behavior, but the prey rewards available through depredation may 
outweigh this response and cause animals to remain near vessels or habituate to them. However, in light 
of the fact that depredation behavior in Alaska is only known to involve male sperm whales, any 
theoretical population impact that could result would be lessened by not affecting females in the 
population. 
 
5.4.5 Effects of the Action on Critical Habitat 
 
There is no listed critical habitat for the Alaska population of sperm whales. 
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6  CUMULATIVE EFFECTS 
 
6.1 Overview 
 
Cumulative effects include the effects of future state, tribal, local or private actions, not involving federal 
activities, that are reasonably certain to occur in the action area considered in this biological opinion (50 
CFR 402.02). Future federal actions that are unrelated to the proposed action are not considered in this 
section because they require separate consultation pursuant to Section 7 of the Act. Past and present 
impacts of non-Federal actions are part of the environmental baseline discussed in Section 4 of this 
biological opinion. Cumulative effects that reduce the capacity of listed species in the action area to meet 
their biological requirements increase the risk to the viability of the species, and consequently increase the 
risk that the proposed action on the species or its habitat will result in jeopardy (NMFS 1999). The 
cumulative effects of future state, tribal, local, and private actions on Steller sea lions and their critical 
habitat and other affected species, including both lethal and nonlethal direct and indirect effects, are 
considered below.  
  
The 2008 revised Recovery Plan for Steller sea lions provides the most comprehensive recent review of 
various threats to the recovery of the eastern and western DPSs of Steller sea lion. Thus, it serves as a 
source document for discussion and evaluation of human and natural factors that have, may be currently, 
and may in the future affect the population status and health of Steller sea lions in both population 
segments.   
 
Other summaries or syntheses of factors that may affect recovery of these populations include the Final 
Programmatic EIS (NMFS 2007b) and the Summary Document (NMFS 2009b), the 2008 Alaska Marine 
Mammal Stock Assessments (Angliss and Allen 2008), Atkinson et al. (2008), MMS’ Final EIS on Cook 
Inlet Oil and Gas Lease Sales 191 and 199 (MMS 2003) and chapters in Trites et al. (2006). Loughlin and 
York (2001) provided a detailed accounting of the various sources of Steller sea lion mortality, including 
anthropogenic sources and predation.  
 
For the western DPS, the Recovery Plan threats assessment concluded that the following threats pose a 
relatively minor threat to recovery currently: (1) Alaska Native subsistence harvest, (2) illegal shooting, 
(3) entanglement in marine debris, (4) disease, and (5) disturbance from vessel traffic and scientific 
research. The threats assessment also concluded that “…considerable uncertainty remains about the 
magnitude and likelihood of the following potential threats to the recovery of the western DPS (relative 
impacts in parenthesis): competition with fisheries (potentially high), environmental variability 
(potentially high), incidental take by fisheries (low), toxic substances (medium) and predation by killer 
whales (potentially high).” These threats are presented in Table IV-1 of the Steller Sea Lion Recovery 
Plan.  
 
The availability of new information since the publication of the Recovery Plan in early 2008 has 
increased our uncertainty about disease, entanglement, Alaska Native subsistence hunting (in the central 
Aleutians), and pollution for the western DPS. Since the release of the Recovery Plan, phocine distemper 
virus has been confirmed (Goldstein et al. 2009) to now infect sea otters in parts of the North Pacific 
within the range of the Steller sea lion. This increases our concern and uncertainty about the potential risk 
of disease to the recovery of the western DPS. New unpublished data has emerged from studies by 
ADF&G that indicate current published estimates of entanglement in, and ingestion of, marine debris may 
be underestimates of actual levels. Thus, we have increased uncertainty about this threat. Lastly, the level 
of subsistence take at Atka in the central Aleutians is high relative to the abundance of Steller sea lions in 
the area and overall non-pups counts at Atka were down sharply in the 2008 count. Thus, we are 
concerned that subsistence take in this local area could be impeding local recovery and contributing to the 
downward trend in the central Aleutians as a whole. We also note that since the writing of the Recovery 
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Plan, plans for State of Alaska oil and gas leasing and lease sales in areas north of the Alaska Peninsula 
have occurred. This increases our uncertainty about the threat posed by pollution.  
 
The threats assessment in the 2008 Recovery Plan identified no threats to continued recovery for the 
eastern DPS. In the Recovery Plan NMFS (2008a) concluded that: “Although several factors affecting the 
western DPS also affect the eastern DPS (e.g., environmental variability, killer whale predation, toxic 
substances, disturbance, shooting), these threats do not appear to be at a level sufficient to keep this 
population from continuing to recover, given the long term sustained growth of the population as a whole. 
However, concerns exist regarding global climate change and the potential for the southern part of the 
range (i.e., California) to be adversely affected.” Since the Recovery Plan was finalized additional 
information has become available from the ADF&G that indicates that the incidence of entanglement of 
Steller sea lions in the eastern DPS may occur with greater frequency than had been documented at the 
time of finalization of the Recovery Plan. Additionally, a disease (phocine distemper virus) that is likely 
novel to the North Pacific has now been detected in another species of marine mammal (sea otters) in 
multiple portions of the range in which individuals from this Steller sea lion population are known to feed 
and haul out. Hence, there is new information that increases our uncertainty about potential threats to this 
population, but no information indicates that recovery is being impeded by these factors.  
 
In the environmental baseline section of this opinion (Section 4), past and present anthropogenic activities 
and natural processes within the action area affecting Steller sea lions and other affected species and 
Steller sea lion critical habitat are described in detail. The table in Section 4.3.10 shows estimates of 
mortality from human activities since 1958. This table estimates a total of 1,900 Steller sea lions killed 
from human activities between 2000 and 2004, a substantial decline from the 1990s level of takes from 
subsistence harvests, shootings, and incidental catch and entanglement.  
 
Many factors that have affected Steller sea lions within the action area in the past are likely to continue to 
affect them in the future (pollution, disease, predation, competition for prey, etc.). However, some factors 
thought to have contributed to the decline of Steller sea lions have been mitigated so that the level of 
effects is substantially reduced (e.g., intentional, non-subsistence-related, shooting) or eliminated in some 
cases (e.g., commercial harvests). Given available information, we assume that for most factors the 
current level, not the historic level, of effect is that which we anticipate in the foreseeable future.  
 
6.2 Subsistence Harvest 
 
We provided information about past and current levels of subsistence harvest of Steller sea lions by 
Alaska Natives in the environmental baseline section. Harvest of Steller sea lions by Alaska Natives 
results in direct lethal takes and we expect subsistence harvest to continue into the foreseeable future. As 
noted in the Baseline Section, data on the subsistence harvest of Steller sea lions is collected by both the 
ADF&G working with the Alaska Native Harbor Seal Commission (ANHSC) and the Ecosystem 
Conservation Office (ECO) of the Aleut Community of St. Paul. ADF&G and the Alaska Native Harbor 
Seal Commission have recently been collaborating to document subsistence harvest through the use of a 
retrospective survey undertaken in a large number of villages in coastal Alaska. As noted above, 
documented annual take of Steller sea lions by subsistence hunters between 1998 and 2007 ranged from 
171-218, with 217 animals reported taken in 2007 (Wolfe et al. 2009). Confidence intervals around these 
estimates are large (e.g., in 2007, the 95% confidence interval was 147-324).  
 
The vast majority of the reported takes come from just a few locations located within the range of the 
western DPS, including the Pribilofs, the central Aleutians, and Prince William Sound. Patterns over the 
past years have been variable with levels of take increasing in some areas (e.g. Tatiklek) and decreasing 
in others. Thus, it is hard to predict future patterns. In the western DPS, Angliss and Allen (2008) 
reported a mean annual take of Steller sea lions by subsistence hunters of 135. This mean level of take 
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represents a large proportion of the potential biological removal calculated for the western DPS of Steller 
sea lions (e.g., PBR was 234 in 2008) (Angliss and Allen 2008).  
 
The reported take levels associated with subsistence harvest in the eastern DPS are low (e.g., 6.1 with an 
upper estimate of 9.5 in 2007) and, as concluded in the Recovery Plan, should not impede recovery of that 
DPS.  
 
Levels of harvest in a few locations in the western DPS (e.g., Atka, where the total take estimate for 2007 
was 54, with an upper range estimate of 87.2) could contribute substantially to the already downward 
trend in the local area and contribute to the overall downward trend in the subarea. Non-pup counts at 
North Cape on Atka fell drastically in the last four years (2000: 76; 2002: 224; 2004:383; 2006: 279; 
2007: 140; 2008:34) and have risen slightly at Cape Korovin (2000:12; 2002:1; 2004: 4; 2006: 0; 2007: 
30; 2008:39). As we concluded in the 2007 and 2009 Biological Opinions on the effects of Research on 
Steller Sea Lions and Northern Fur Seals, the overall future impact of the subsistence harvest on the 
western population will be determined by the number of animals taken, their sex and age class, and the 
location where they are taken. As with other sources of mortality, the significance of subsistence 
harvesting may increase, especially in certain areas, such as the western or central Aleutian Islands, if 
Steller sea lion abundance continues to decline. The future subsistence harvest may contribute to subarea-
wide or localized declines of Steller sea lions and/or impede recovery if the harvest is concentrated 
geographically. 
 
6.3 Entanglement in Marine Debris 
 
As noted above, and in the Baseline section, in the Recovery Plan NMFS (2008a) concluded that the 
threat to Steller sea lions from entanglement was low. Levels of entanglement captured in the stranding 
database are low. However, recently published (Raum-Suryan et al. 2009) information collected during 
resighting trips by ADF&G indicate that only a small percentage of the entanglements, at least in 
Southeast Alaska, are reflected in the currently available entanglement estimates. During an eight year 
(2000-2007) study in Southeast Alaska and northern BC, researchers quantified Steller sea lion 
entanglement by sex and age class of the entangled animal, debris type, entanglement incidence 
(entanglement incidence was 0.26%, SD = 0.0064, n = 69 sites), and estimated population level effects. 
They observed 386 Steller sea lions of all age classes that were either entangled or that had ingested 
fishing gear. Most of the entangling debris that could be identified was fishery based (e.g., packing bands, 
rubber bands, net, rope, line). About half of the Steller sea lions had some kind of neck entanglement 
whereas about half of the animals had ingested either commercial or sport lures. Over half (54%) of the 
neck entanglements observed in which the entangling material could be identified were plastic packing 
bands which Raum-Suryan (2009) identify as being used to secure cardboard bait boxes. Rubber bands 
(which the authors state is used to secure rain gear and is used in commercial crab fisheries) were another 
common (30%) visible material causing neck entanglement in this study. Other identified materials 
causing neck entanglements were: net (7%), rope (7%), and monofilament line (2%). Animals were also 
observed that had ingested fishing gear such as salmon fishery flashers (lures: 80%), longline gear (12%), 
hook and line (4%), spinners/spoons (2%), and bait hooks (2%).  
 
These entanglements, especially the neck entanglements, pose a lethal threat to affected animals. Raum-
Suryan et al. (2009) stated that, “Neck entanglements are especially lethal to animals that become 
entangled at a young age. As a sea lion grows, the entangling material tightens, eventually strangling the 
animal. Lesions from netting or packing bands are often infected and associated with necrotic tissue and if 
the infection surpasses the ability of the lymph system to control it, the lungs will often become infected, 
often leading to mortality” (Angliss and DeMaster 1998). In addition, microbes that enter the blood 
stream can cause secondary infections in the heart (e.g., heart valves), brain, or other vital organs (Angliss 
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and DeMaster 1998). These entangling materials injure and kill not only Steller sea lion but many other 
marine species worldwide (Laist 1997). 
 
These observations indicate that current estimates of entanglement, including entanglements that are 
known to have caused death and those that almost certainly caused death or serious injury, may be serious 
underestimates. However, there also may be strong spatial and/or temporal differences in the frequency of 
entanglement. Results from Raum-Suryan differ greatly from those of a study of the frequency of Steller 
sea lion entanglements in the Aleutian Islands in 1985 in which only 0.07% of the counted adult 
population (11 Steller sea lions) had evidence of entanglement with debris (Loughlin et al. 1986). In that 
study no Steller sea lions were observed to be entangled with packing bands. Identified materials in which 
Steller sea lions were entangled included trawl net or twine. However, in a recent study in the Pribilof 
Islands, Zavadil et al. (2007) reported a high incidence of plastic packing bands in the debris observed on 
and removed from Northern fur seals.  
 
Based on this new information, we acknowledge increased uncertainty about the future threat posed by 
entanglements. At present, we do not have information sufficient to adequately document recent and 
current entanglement frequency in most parts of the range or to indicate whether or not current rates of 
Steller sea lion entanglement are likely to increase or decrease in the foreseeable future.  
  
6.4 State Managed Commercial Fisheries 
 
Fisheries that occur in state waters and are counted toward the federal TAC were analyzed as part of the 
action in this opinion (refer to Chapter 2 – Description of the Action). Additional ADF&G groundfish 
fisheries in state waters and in the EEZ that are not managed under parallel regulations and are not 
included in a NMFS FMP include lingcod, black and blue rockfish, state waters sablefish, Prince William 
Sound pollock, and the state waters Pacific cod fishery, which is managed under a GHL and not included 
in the federal TAC. These fisheries are not considered part of the Federal action in this opinion, but their 
continued prosecution is analyzed here as a cumulative effect. 
 
Seasonal and temporal distributions of state waters fisheries vary widely by species, area, and gear type, 
are discussed in more detail in subsequent sections. These distributions are depicted in detail in Kruse et 
al. (2000) for the year 1999, and in Woodby and Hulbert (2006) for the year 2005. Another descriptive 
reference is Woodby et al. 2005. Soboleff (2005) evaluated State fisheries for salmon, herring, shellfish, 
and groundfish based on fish ticket data for 1976-2002 and SSL counts by rookery groupings. 
Matthiopoulos et al. (2008) modeled fishery effects on Steller sea lions, providing some perspectives on 
not only groundfish but also eulachon and herring fisheries. The reader should consult these first three 
references for a complete description of these fisheries; the latter two provide some additional 
perspectives on State fishery effects on Steller sea lions. Only summary information is included here. 
 
The geographic range of state managed fisheries in state waters coincides almost entirely with the area 
designated as Steller sea lion critical habitat (Figure 2.13). To reduce interactions between Steller sea 
lions and state managed fisheries, in 1999 ADF&G established no fishing zones for pollock around most 
rookeries and a few haulouts out to 3 nm (by Emergency Order, March 17, 1999) and has closed several 
haulout sites seasonally in Prince William Sound out to 10 nm. Four rookeries designated as critical 
habitat (Agattu Island/Gillion Point, Agattu Island/Cape Sabak, Wooded Island, and Seal Rocks 
[Cordova]) were not protected from commercial fishing out to 3 nm by the state emergency order. Four 
haulouts are included in the March 17, 1999 emergency order because the entire island where a rookery 
was located is protected by the 3 nm fishing closure. These protected haulouts are Seguam Island/Finch 
Point, Seguam Island/South Side, Kiska/Sobaka, and Vega, and Amchitka/Cape Ivakin. The 3 nm 
closures and 10 nm fishing restricted areas are based upon 1999 federal regulations. Since this time, 
additional Steller sea lion sites have been added to the regulations at 50 CFR Part 679.  



DRAFT GROUNDFISH BIOLOGICAL OPINION 

6 Cumulative Effects Page 312 

 
State managed groundfish fisheries are managed regionally and prosecuted according to an ADF&G 
Emergency Order (Appendix 1). Recent harvest is presented in Table 2.27. The state managed pollock 
fishery is limited to Prince William Sound, while Pacific cod fisheries occur in Prince William Sound, 
Cook Inlet, Kodiak, Chignik, South Alaska Peninsula, and Aleutian Islands areas.  
 
In addition to Pacific cod and pollock, the state has established separate GHLs and seasons for the 
following fisheries in the western GOA: sablefish, lingcod, black rockfish (Sebastes melanops), and blue 
rockfish (S. mystinus). The state-managed fisheries for sablefish and Pacific cod occur within state waters, 
whereas the state has full management authority for lingcod and black and blue rockfish fisheries 
throughout the EEZ. In the Central GOA, state-managed fisheries in state waters also include sablefish 
and all rockfish species in state waters of Prince William Sound and lower Cook Inlet.  
 
The Alaska Board of Fisheries created “Guiding Principles for Groundfish Fishery Regulations” (5 AAC 
028.89) which stipulate that state groundfish fisheries are managed conservatively to (1) conserve 
groundfish resources to ensure sustained yield, (2) minimize bycatch and prevent localized depletion of 
stocks, (3) protect habitat and other associated fish and shellfish, (4) maintain slower harvest rates by 
methods and means and time and area restrictions, (5) extend the length of fishing seasons by methods 
and means and time and area restrictions, (6) harvest the resource in a manner that emphasizes quality and 
value of the product, (7) use the best available information, and (8) manage cooperatively with the 
Council and other federal agencies associated with groundfish fisheries. 
 
These ecosystem-based guiding principles have led to a set of conservation measures for state-managed 
groundfish fisheries. A number of these management measures provide, directly or indirectly, some 
protection to Steller sea lions. Groundfish fisheries are excluded within 3 nm around Steller sea lion 
rookeries (through federal regulation) and some haulouts on a seasonal basis. Regulations at 50 CFR 
223.202 prohibit entry of any vessel within 3 nm of ESA listed rookeries. These no-entry regulations 
apply to state permitted fishing vessels as well as federal permitted fishing vessels. These closures are 
intended to minimize disturbance of land-based animals and to maintain unaltered supplies of prey 
resources in the nearshore waters around rookeries that are critical to juveniles, pregnant females, and 
females with pups. 
 
Another conservation measure is the closure of most state waters in the GOA and Bristol Bay to non-
pelagic trawling (Figure 2.13). Most areas are closed year-round, and some areas are closed seasonally as 
in Shelikof Strait. Moreover, a portion of eastern Prince William Sound is closed to pelagic trawl gear 
during the pollock fishery (5 AAC 28.263) and most of eastern Prince William Sound is closed to all 
(non-pelagic and pelagic) trawling year-round (5 AAC 39.165). These trawl closures were established by 
the Alaska Board of Fisheries to protect seafloor habitats, shellfish such as depressed crab populations, 
and non-target demersal fishes. Although only the 3 nm closures around most rookeries were designed 
specifically for Steller sea lions, the trawl area closures protect bottom habitats within Steller sea lion 
critical habitat, and they afford protection to non-target species that are part of the Steller sea lion diet in 
various amounts, including octopus, sculpins, flatfish, greenlings, and other forage fishes which are 
associated with bottom habitats. The non-pelagic trawling ban also reduces the possibility of direct 
cumulative impacts from state managed fisheries on marine habitat and particularly the benthic 
community. 
 
State managed groundfish fisheries are likely to reduce the abundance and/or alter the distribution of 
several Steller sea lion key prey species, including walleye pollock and Pacific cod for several reasons. 
Groundfish fisheries may cause dense schools of prey to scatter (depending upon the gear type used), 
affecting the foraging behavior of marine mammals and seabirds that target aggregated prey (Brock and 
Riffenburgh 1960, Dayton et al. 1995). Repeatedly causing fish schools to scatter reduces their density 
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and may decrease the value of foraging areas to Steller sea lions. As a result, individual Steller sea lions 
may feed less efficiently and would have to expend more time and energy to consume the same number of 
fish. On the other hand, research by Lokkeborg et al. (1989) and Lokkeborg (1998) indicate that some 
gears such as hook-and-line and pot gear may attract fish. At larger spatial scales, reductions of biomass 
due to fishing may exacerbate the effects of small-scale depletions, leaving fewer spawning-aged fish to 
replenish areas where fishing has occurred. 
 
The Prince William Sound pollock fishery is based on a constant harvest rate strategy. Because reliable 
estimates of biomass and natural mortality are available, the Prince William Sound pollock stock falls into 
Tier 5 of the federal stock assessment strategy (Section 2.4.2.3). The GHL is calculated as the product of 
the biomass estimate, instantaneous natural mortality rate (0.3) and a “safety factor” of 0.75. Biomass is 
estimated by bottom trawl surveys in summer and hydroacoustic surveys of spawning aggregations in 
winter. In 1999 the Alaska Board of Fisheries directed the ADF&G to file an emergency regulation 
establishing a Prince William Sound pollock trawl fishery management plan to reduce potential impacts 
on the endangered population of Steller sea lions. The plan divides the Inside District of (Prince William 
Sound) into three management sections with no more than 40% of the total harvest coming from any one 
area (5 AAC 28.263). ADF&G manages to a target of 30% of the total harvest from any one of these 
areas with a 10% reserve. These spatial management measures may help reduce competition for fish 
between the pollock fishery and Steller sea lions. This measure was in lieu of closing two Steller sea lion 
haulouts that were specified to be closed under the 1998 Biological Opinion (NMFS 1998). Although 
pollock in the GOA are considered to be one stock, the state surveys pollock in Prince William Sound 
separately from NMFS surveys in the GOA. However, NMFS takes the Prince William Sound fishery 
into consideration when setting the GOA TAC and the Prince William Sound pollock GHL is subtracted 
from the ABC before setting TAC. In 2008, the fishery began on January 20, and was estimated to harvest 
near 1,400 mt of pollock. The fishery closes at the end of March. 
 
The effects of the state managed pollock fishery on Steller sea lions is mitigated to some degree by 
existing restrictions on the fishery. The Prince William Sound outside district (including Wooded Island, 
Seal Rocks, Cape Hinchinbrook, and Hook Point) is closed to fishing (Figure 2.14). Since the pollock 
fishery occurs only in the Prince William Sound inside district, it reduces the potential for removing 
Steller sea lion prey in the vicinity of critical habitat sites Cape St Elias, Hook Point, Middleton Island, 
the Wooded Island rookery, and most of the Seal Rock and Cape Hinchinbrook sites. Pollock fishing is 
prohibited June 1 through November 1 within 10 nm of seven rookeries and haulouts in Prince William 
Sound (5 AAC 28.250). Two haulout sites within Prince William Sound, Perry Island and Point Eleanor, 
have no pollock fishing restrictions. The Needles, Point Elrington, and Glacier Island haulouts have no 
pollock harvest restrictions from November 2 through May 31. The fishery opens January 20 (concurrent 
with CGOA) and closes by emergency order no later than March 31. Steller sea lions using Prince 
William Sound inside district haulouts may experience a depletion of pollock and disruption of the prey 
field during part or all of the year, and the time period of the pollock fishing restriction does not provide 
protection during the critical winter months. 
 
In 1996, the Alaska Board of Fisheries adopted Pacific cod FMPs for fisheries in Prince William Sound, 
LCI, Chignik, Kodiak, and the South Alaska Peninsula. All five FMPs have some common elements that 
include: catch is allocated to specific gear types on a percentage basis, pot vessels are limited to no more 
than 60 pots, jig vessels are limited to no more than five jigging machines, and exclusive area registration 
requirements. Vessels participating in the South Alaska Peninsula and Chignik areas are limited to no 
more than 58 feet in length. Catches are allocated to users as: 85% pot and 15% jig in South Alaska 
Peninsula and Chignik areas, 60% pot and 40% jig in Prince William Sound, and 50:50 in Kodiak and 
Cook Inlet areas. If target gear allocation percentages are not met by late in the season, then the 
unattained GHL becomes available to all gear types. State GHLs are set as a percentage of the Federal 
ABC. State GHLs for Prince William Sound are set at 25% of the Federal ABC for the eastern GOA. 
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Similarly, up to 25% of the central GOA ABC is allocated among Chignik (up to 8.75%), Kodiak (up to 
12.5%), and Cook Inlet (up to 3.75%). Finally, the state GHL for the South Alaska Peninsula fishery is set 
at 25% of the western GOA ABC. The fishery generally occurs in the winter and spring following the 
federal fishery, the state Pacific cod fishery opens by regulation between one and seven days after the 
federal fishery closes. 
 
The state managed Pacific cod fisheries also include management measures that may help to reduce 
interactions with Steller sea lions by dispersing effort spatially. The eastern section of the Prince William 
Sound outside district is closed to Pacific cod fishing where several Steller sea lion haulouts and rookeries 
are located.  
 
Pacific cod harvested in state waters in 2008 came from Steller sea lion critical habitat in the South 
Alaska Peninsula, Kodiak, and BSAI areas primarily, with smaller harvests in Prince William Sound, 
Chignik, and Cook Inlet.  
 
On March 15, 2006, the Alaska Board of Fisheries approved the opening of a new state waters Pacific cod 
fishery in the Aleutian Islands west of 170°W for pot, jig, longline, and non-pelagic trawl gears. This 
state-managed fishery opens after the parallel trawl catcher vessel fishery closes. The 2008 GHL was 
5,280 mt, or 3% of the BSAI ABC. The fishery is temporally regulated so that no more than 70% of the 
GHL can be harvested before June 10, however, most of this is taken in March. The remainder of the 
GHL can be harvested starting June 10. Twenty-six vessels registered for the fishery, including trawlers, 
pot vessels, and freezer longliners. Two floating processors and two shore-based processors participated. 
Observer coverage and VMS are not required in this state-waters fishery, but six vessels chose to carry a 
federal observer, and 23 planned to activate VMS during the fishery. Steller sea lion rookery closures are 
enforced. 
 
Sablefish, rockfish, and lingcod are not important in the diet of Steller sea lions, but fisheries for these 
species could cause indirect impacts to Steller sea lion foraging behavior through disturbance. There are 
no specific measures to protect Steller sea lions are included in the state management plans for these 
species. Sablefish landings occurred inside Steller sea lion critical habitat in Prince William Sound, lower 
Cook Inlet, and the Aleutian islands in 2008. Landings occurred in March through May and August in 
Prince William Sound, in July in Cook Inlet, and primarily May – August in the western Aleutian Islands. 
Most of the lingcod harvest in 2005 was taken in the Kodiak area, although catch occurred inside Steller 
sea lion critical habitat in Kodiak, Cook Inlet, and Prince William Sound from July through October. 
Similarly, most rockfish harvest occurred around Kodiak, but harvest occurred inside Steller sea lion 
critical habitat in Prince William Sound, Cook Inlet, Kodiak, Chignik, South Alaska Peninsula, and the 
Aleutian islands primarily from March through August. 
 
The amount of groundfish harvested in the state fisheries is presented in Table 2.27. Although the amount 
of fish harvested in the 3 nm area around haulouts appears low, when compared to the actual area in the 
GOA, it may not be that clear. The amount of area composed inside 3 nm of haulouts in the GOA is 
roughly 0.5% of the total area, with catch percentages up to 7.4% (pot, Pacific cod), this represents two 
orders of magnitude higher catch rate than a theoretically dispersed fishery. Again, the type of data 
necessary to evaluate whether this may or may not be a problem is lacking, such as information on 
biomass availability on small scales. Further complicating matters, the fleet fishing within state waters 
during these parallel seasons are generally small unobserved vessels. Because of this, very limited 
information is available on these fishing activities as compared to larger boats operating in federally 
managed waters. 
 
Soboleff (2005) evaluated State fisheries relative to Steller sea lion trends throughout the range of the 
western DPS. This study determined that, within 50 nm of rookeries, SSL counts were both negatively 
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and positively correlated with certain State fisheries, but few were significant and some probably 
spurious. Soboleff (2005) found negative correlation between State salmon fisheries and the SSL decline 
across all regions or all years, which disappeared at a regional scale, and he felt this could be plausible as 
salmon fisheries occur near SSL haulouts and rookeries and salmon are important SSL prey. The study 
concluded that few data, low power, and concentration of State fisheries outside areas where SSL declines 
have been most severe all may be factors that indicate a low likelihood of State-managed fisheries 
adversely affecting SSLs.  
 
6.4.1 Herring Fisheries 
 
At present, state herring fisheries that occur within Steller sea lion critical habitat include fisheries in 
Prince William Sound, Cook Inlet, Kodiak, Alaska Peninsula, Bristol Bay, Kuskokwim, Norton Sound, 
Southeast, and Port Clarence. Approximately 25 distinct fisheries for Pacific herring occur in these 
regions. Harvest methods are by gillnet, purse seine, and handpicking of roe from kelp. Herring are 
primarily caught for their roe during the sac roe harvest in the spring when they move closer to shore 
(including portions of Steller sea lion critical habitat) to spawn. On occasion, the entire allowable harvest 
has been taken in less than one hour, although most sac roe fisheries occur during a series of short 
openings of a few hours each, spanning approximately one week. Fishing is not allowed between these 
short openings to allow processors time to process the catch, and for managers to locate additional herring 
of marketable quality.  
 
Prior to 1999, the average annual harvest of herring for sac roe was about 48,000 t. Harvest for the past 
five years has been between 30,000-40,000 t. The major populations of herring in Alaska are at moderate 
levels and in relatively stable condition, with the exception of Prince William Sound and Cook Inlet. The 
Prince William Sound fishery has been closed since 1999 due to low abundance, and in 2006 the Exxon 
Valdez Oil Spill Trustee Council initiated planning of a long-term herring restoration program. The lower 
Cook Inlet fishery has been closed since 1998 due to low abundance. Herring harvest is concentrated 
temporally from late April to early May due to the nature of the fishery. Herring food and bait landings in 
the Alaska Peninsula area are concentrated in the Akutan district inside Steller sea lion critical habitat and 
occur in late July. Smaller food and bait landings occur in some years around Kodiak. 
 
Spawn-on-kelp fisheries harvest intertidal and subtidal macroalgae containing freshly deposited herring 
eggs. Smaller amounts of herring are harvested from late July through February in herring food/bait 
fisheries. Herring spawn timing is temperature dependent, so that herring spawning and roe harvest timing 
occurs progressively later from southeast Alaska, where spawning begins in March, through the northern 
Bering Sea, where spawning ends in June. 
 
Harvest policies used for herring in Alaska set the maximum exploitation rate at 20% of the exploitable or 
mature biomass. The 20% exploitation rate is considered to be lower than commonly used biological 
reference points for species with similar life history characteristics. In some areas, such as Southeast 
Alaska, a formal policy exists for reducing the exploitation rate as the biomass drops to low levels. In 
other areas, the exploitation rate is similarly reduced, without a formal policy. In addition to exploitation 
rate constraints, minimum threshold biomass levels are set for most Alaskan herring fisheries. If the 
spawning biomass is estimated to be below the threshold level, no commercial fishing is allowed. 
Threshold levels are generally set at 25% of the long-term average of unfished biomass (Funk and Rowell 
1995).  
 
Most herring fisheries in Alaska are regulated by management units or regulatory stocks (i.e., 
geographically distinct spawning aggregations defined by regulation). Those aggregations may occupy 
areas as small as several miles of beach or as large as all of Prince William Sound. Herring sac roe and 
spawn-on-kelp fisheries are always prosecuted on individual regulatory stocks. Management of food and 
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bait herring fisheries can be more complicated because they are conducted in the late summer, fall, and 
winter when herring from several regulatory stocks may be mixed together on feeding grounds distant 
from the spawning areas. Where possible, the Alaska Board of Fisheries avoids establishing bait fisheries 
that harvest herring from more than one spawning population.  
 
Adverse impacts may accrue to Steller sea lions from herring fisheries when vessel activity interferes with 
Steller sea lion foraging. Additionally, direct mortality may result when Steller sea lions are caught in nets 
or other fishing gear (although no direct mortalities have been observed in the herring fisheries; Ferrero et 
al. 2000). Steller sea lions are attracted to areas where herring spawn, and they feed on the dense 
aggregations of herring present during the short spawning period. Nighttime observations of Steller sea 
lions in Prince William Sound using infrared scanning technology and acoustic surveillance of their prey 
revealed that Steller sea lions fed exclusively on herring, despite the presence of much greater abundances 
of pollock (Thomas and Thorne 2001). These results suggest that under some conditions (e.g., when 
highly aggregated in shallow water), herring may be a preferred prey resource for Steller sea lions. Rosen 
and Trites (2000) found that Steller sea lions on a pollock-only diet showed progressive metabolic 
depression while losing body mass. The authors attributed these responses to the lower gross energy 
content of pollock versus herring, the higher energetic cost of digesting pollock, and the increased energy 
loss from digesting a larger quantity of fish needed to compensate for the lower energy content of pollock. 
The Steller sea lions would have had to consume 35% to 80% more pollock than herring to maintain 
similar net energy intakes (Rosen and Trites 2000). Thus, we can speculate that when herring are 
available in high enough densities, Steller sea lions may prefer to feed on herring due to its higher energy 
content. However, field data to either support or refute this speculation is lacking.  
 
Because the time when herring spawn is somewhat variable, fishery managers have learned to depend on 
the presence of Steller sea lions to determine when herring spawning is imminent. Managers generally 
begin flying aerial surveys over potential herring spawning grounds well in advance of the expected 
spawning event. For several weeks prior to spawning, herring are usually present adjacent to the 
spawning grounds, but they occur in depths too deep to be detected from aircraft. However, the presence 
of Steller sea lions and cetaceans on the spawning grounds alerts fishery managers to the presence of 
herring and impending spawning. Fishery managers usually note the presence of Steller sea lions in their 
field notebooks, occasionally recording actual counts. Steller sea lions are commonly observed in the 
middle of these fishing areas. There are two possible hypotheses regarding these observations: 
 

1. Steller sea lions may venture into fishing grounds because the fishery is in some way either 
beneficial (or neutral), concentrating herring, creating confusion, and enhancing feeding 
opportunities for Steller sea lions. 
 

2. Some Steller sea lions, perhaps the brave or curious ones, or those that cannot afford not to 
forage (i.e., nutritionally limited), forage in these fishery grounds. Other Steller sea lions, 
those that are not observed (and would not be due to the type of observations) avoid these 
fishing grounds due to the intense vessel activity, nets, and other hazards. Additionally, some 
Steller sea lions that do forage, may have higher stress levels involved with avoiding vessels, 
gear, and dealing with noise, yet may appear to be foraging effectively. 

 
There is insufficient information to determine which hypothesis is more or less likely. Presumably, 
fishing in areas that were previously unfished, yet utilized by Steller sea lions, would change the manner 
and success rate of foraging Steller sea lions. This could be either a positive or negative effect. Given the 
high caloric content of herring, the historical dependence on the species (Sinclair and Zeppelin 2002), and 
the large decline in herring biomass during the last century (Kruse et al. 2000), this fishery should be the 
subject of further study specifically to determine if there may be negative impacts on Steller sea lions. 
The important point is that although we have adequate data which displays that Steller sea lions attempt to 
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forage during the times and places when herring fisheries occur, we have little or no information on either 
the net impacts to those Steller sea lions or other Steller sea lions which may avoid observation because 
they elect not to forage. There is no way of knowing how many Steller sea lions may be precluded from 
foraging in the spawning areas due to fishing activity. Steller sea lions are observed leaving the grounds 
within a few days after the herring have spawned. Fishery biologists make note of their departure since 
spawn deposition SCUBA biomass surveys do not begin, for safety reasons, until the Steller sea lions 
leave the area. 
 
One example of a herring spawning event where Steller sea lion counts were quantified during aerial 
surveys was at Hobart Bay. There was no fishery in the spring of 2000 because the quota had been taken 
in the earlier food/bait herring fishery. However, if a fishery had occurred, managers would typically have 
allowed 6-12 hours of gillnet fishing about April 29. Steller sea lions were already in the area at the time 
of the first ADF&G aerial survey on April 19, diving on the deeply submerged herring schools, as were a 
number of humpback whales. Following the spawning event, large numbers of birds appeared on the 
beaches to feed on the herring eggs, noted in numbers of 11,000 to 20,000. Approximately 150 Steller sea 
lions were counted in the area. Similar descriptions of humpback whale and Steller sea lion presence on 
herring spawning grounds are available in field notes from other herring fishing areas. 
 
Steller sea lions may depend on these short intervals of high prey availability to sustain them through 
other periods of low prey availability. Some individual Steller sea lions may be able to adapt by learning 
to forage among the fishing boats, but others may choose to avoid the area and may thus forego prime 
foraging opportunities. Since we do not observe the Steller sea lions that avoid fishing areas, we have no 
reliable way to estimate how many may be affected in this way, nor do we have a way to gauge the 
impact on those individual animals. For the Steller sea lions that remain, we have no way to gauge their 
foraging success among fishing vessels relative to their potential foraging success in the absence of 
fishing vessels. Nevertheless, based on observations of interactions between the fishery and Steller sea 
lions, it is reasonable to conclude that some Steller sea lions may be precluded by the fishery from 
foraging on spawning schools of herring. Likewise, the Steller sea lions that do forage in the vicinity of 
the fishery may forage less efficiently due to active competition with the fishery for the available 
concentrations of herring.  
 
Hundreds of individual Steller sea lions may be affected by each of these brief fishery openings. The 
annual exploitation rate for herring is roughly 20% of the exploitable or mature biomass (Kruse et al. 
2000), which is considered by the state to be conservative. This may be in relation to the target stock, but 
the question that arises is whether this is conservative from a Steller sea lion perspective? This example 
from Hobart Bay is merely to make the point that foraging Steller sea lions and herring fisheries operate 
in the same areas and times on the same resource. However, it should also be noted that in the four most 
eastern sub-regions, where the State herring fisheries are prosecuted, Steller sea lions are increasing in 
abundance (albeit at different rates).  
 
6.4.2 Salmon Fisheries 
 
The state salmon fishery includes five species: Chinook, sockeye, coho, pink, and chum. These fisheries 
are divided into southeast, Prince William Sound, Cook Inlet, Bristol Bay, Kodiak, Chignik, Alaska 
Peninsula, Kuskokwim, Yukon, Norton Sound, and Kotzebue management areas. The Prince William 
Sound, Kodiak, Chignik, and Alaska Peninsula areas report substantial harvest inside Steller sea lion 
critical habitat in 2005 (Woodby et al. 2005). Salmon are taken by purse seines, gill nets, trolling, and 
beach seining via an extensive small boat fleet. 
 
The fisheries are managed for minimum escapement goals, where regional ADF&G biologists have 
determined what level of escapement seems to produce the maximum yield per year. These methods have 
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not been standardized, and range from aerial flights to determine if the streams are “full” to fish weirs and 
remote sonar counters. The timing of the fisheries corresponds with the various spawning time for each 
run, which is highly variable and which is managed on a stream by stream basis. Economically, the 
salmon fishery is worth more than all other state fisheries combined.  
 
State managed salmon fisheries have direct impacts on Steller sea lions as well. In the gillnet fishery 
Steller sea lions cause significant catch loss and gear damage by taking fish from nets and tearing large 
holes in the nets (Hoover 1988). Steller sea lions cause damage to purse seine nets when they swim inside 
the nets to eat salmon before the nets are closed (Hoover 1988). Prior to the mid-1990s the only 
quantitative study on interactions between Steller sea lions and the Alaska salmon gillnet fishery was on 
the Copper and Bering River deltas and the Coghill district in south central Alaska (Kruse et al. 2000; 
Matkin and Fay 1980). During the three week spring salmon season Steller sea lions damaged 1.7-4.9% 
of the weekly catch, and most of the damage occurred in outside waters where relatively few boats fished. 
Steller sea lions were infrequently seen in the Coghill district and were absent during the fall Copper 
River district season. Observers also monitored the Prince William Sound salmon drift gillnet (Copper 
River) fishery in 1990 and 1991. No mortalities were observed in 1990 and two were recorded in 1991. 
When these observer data are extrapolated, the mean kill rate for 1990 and 1991 is 14.5 Steller sea lions 
per year (Kruse et al. 2000). The Alaska Peninsula and Aleutian Islands salmon drift gillnet fishery was 
also monitored during 1990 and no Steller sea lion mortalities were observed. There were no incidental 
serious injuries or mortalities observed in the Cook Inlet salmon gillnet fishery in either 1999 or 2000 
(NMFS unpublished data); for Bristol Bay the annual Steller sea lion mortality is thought to be 3.5 (Kruse 
et al. 2000, Ferrero et al. 2000). 
 
Indirect adverse effects of state managed salmon fisheries on Steller sea lions stem from competition for 
seasonal aggregations of fish. State managed salmon fisheries are open for relatively short periods, and 
only rarely remain open for 24 hours per day, seven days per week (Kruse et al. 2000). Nevertheless, 
many of these fisheries take place at stream or river outlets where salmon congregate before moving 
upstream to spawn (Kruse et al. 2000). These same areas may provide important Steller sea lion foraging 
opportunities on high density prey, enabling the Steller sea lions to feed efficiently and survive other 
periods of low prey availability. As discussed above, salmon are a common prey resource for Steller sea 
lions. Sinclair and Zeppelin (2002) found that Pacific salmon were the third most dominant fish in the diet 
of Steller sea lions, based on scats observed from 1990-1998 on summer and winter island sites across the 
range of the western stock of Steller sea lions. Sinclair and Zeppelin (2002) observed that known seasonal 
and spatial distributions of aggregations of fish that are preyed upon by Steller sea lions parallel the 
highest observed frequencies of occurrence in seasonal and regional prey consumed by Steller sea lions. 
Due to intensive salmon fishing activity in such areas during the same times when Steller sea lions target 
concentrations of salmon, individual Steller sea lions may feed less efficiently or may avoid these feeding 
opportunities entirely. ADF&G’s identified salmon escapement levels limit the harvest to the amount that 
is surplus to that needed for spawning (Kruse et al. 2000), but these harvest controls probably do not 
eliminate competition for available salmon between Steller sea lions and the fishery. However, as noted in 
Kruse et al. (2000) the abundance of salmon biomass increased dramatically during the time period that 
the western stock of Steller sea lions has been in decline. Further study and consideration is necessary to 
determine what affects salmon fisheries have on the availability of prey for Steller sea lions.  
 
6.4.3 Invertebrate Fisheries 
 
ADF&G manages fisheries for several species of crab, shrimp, scallops, and sea cucumbers inside Steller 
sea lion critical habitat. Invertebrates are not important in the diet of Steller sea lions, but the fisheries 
could cause indirect impacts to Steller sea lions by influencing their foraging behavior due to disturbance. 
No specific measures to protect Steller sea lions are included in the state management plans for these 
species.  
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Since 1999, the tanner crabs stocks have recovered enough to re-open fisheries in Kodiak, Chignik, south 
Alaska peninsula, eastern Aleutian Islands, and the EBS management areas. Thus, new effort and 
therefore increased vessel traffic is now occurring in the south Alaska peninsula, Kodiak, and Chignik 
areas of Steller sea lion critical habitat primarily in January. In 2005, Dungeness crabs were harvested 
inside Steller sea lion critical habitat around the east side of Kodiak and the South Alaska Peninsula. 
Harvests are highest in late summer peaking in July, August, and September. 
 
Crab rationalization in 2005 for king and tanner crab stocks in the BSAI provides for a prolonged harvest 
season, given that fishermen can fish their quota when they desire. The 2005/06 harvest of golden king 
crab in the Aleutian Islands Steller sea lion critical habitat areas started in the eastern Aleutians in August, 
peaking in September and October, and then shifted to the western Aleutians where harvest stayed lower 
through March.  
 
Other invertebrates harvested in state managed fisheries inside Steller sea lion critical habitat include 
shrimp, scallops, and sea cucumbers. These species, like the crab species discussed above, are not 
important components of the Steller sea lion diet, but fisheries for these species could cause indirect 
impacts to Steller sea lion foraging behavior through disturbance caused by vessel traffic.  
 
6.4.4 Summary of Effects of State Waters Non-parallel Fisheries 
 
With regard to direct effects, state managed fisheries are likely to continue to account for an annual 
mortality of approximately 30 Steller sea lions, based on current levels of direct mortality (Angliss and 
Outlaw 2005), although it should be recognized that the data used to estimate direct mortality are almost 
twenty years old and are based on a relatively small sample. There are no available estimates of the 
frequency or severity of nonlethal takes in state managed fisheries, but presumably nonlethal takes will 
continue at current levels.  
 
Regarding indirect effects, NMFS concludes based on available information that state managed fisheries 
for pollock, Pacific cod, herring, and salmon are likely to continue to compete for fish with foraging 
Steller sea lions. Given the importance of near shore habitats to Steller sea lions, this competition for fish 
may have consequential effects. Specifically, these interactions may contribute to nutritional stress for 
Steller sea lions, and may reduce the value of the marine portions of designated Steller sea lion critical 
habitat. State managed fisheries will likely continue to reduce the availability of prey within these marine 
foraging areas and may alter the distribution of certain prey resources in ways that reduce the foraging 
effectiveness of Steller sea lions. More data on the foraging habits of Steller sea lions from research in 
key geographic areas could aid our understanding of where and when these effects might be most 
important.  
 
6.4.5 Effects of State Fisheries on Listed Whale Species 
 
State-managed fisheries outside the scope of this opinion clearly have a direct impact on humpback 
whales. Over 100 entanglement incidents have been reported to the NMFS Alaska stranding program over 
the last 30 years, many involving pot gear and/or gill net gear from fisheries in inside waters in southeast 
Alaska, and areas around Kodiak, Homer, and Seward. Of the events involving pot gear from 1997-2009, 
28% involved crab and shrimp gear, while 22% involved unidentified pot gear. In recent years, these 
events appear to be increasing, though higher numbers could be a result of greater awareness of the 
problem or, in a few cases, re-sighted animals. For many of these incidents, when disentanglement is not 
possible or the animal is not re-sighted, the ultimate fate of the animal remains unknown. State managed 
fisheries represent an additional source of anthropogenic impact beyond those posed by the proposed 
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action through entanglements to the central North Pacific population of humpback whale, the western 
North Pacific population of humpback whale, and the Alaska population of sperm whale. 
In summary, NMFS expects the existing state-managed fisheries and their direct and indirect effects on 
Steller sea lions and affected species to continue into the foreseeable future.  
 
6.5 Sport, Subsistence, and Tribal Fisheries 
 
Meeting public demand for recreational fishing opportunities in Alaska, while at the same time 
maintaining and protecting fishery resources, has become a significant challenge for ADF&G (Howe et 
al.1996). Increasing tourism and continued population growth lead to increased pressure on existing sport 
fisheries and development of new fisheries. At the core of sport fisheries management is the ADF&G 
onsite creel surveys. ADF&G staff survey fishermen as they return to the docks, requesting information 
on catch and time fished, as well as collecting biological samples, fish tags, and other information. 
Additionally, ADF&G conducts surveys through the mail requesting further information from fishermen 
on the annual harvest. This information is compiled and published in annual sport fishery reports (Howe 
et al. 1996). Of the 469,436 anglers who fished in Alaska in 1995, about 51% were Alaska residents and 
49% were nonresidents, resulting in about 3 million angler-days fished. This effort resulted in 2,909,979 
fish harvested which included 1,299,945 razor clams (Siliqua patula) and 52,905 smelt and capelin 
(Osmeridae). Of the remaining 1,657,129 harvested fish, 55% were salmon, 20% were halibut, 7% were 
rainbow trout, 5% were rockfish, 4% were Dolly Varden and Arctic char, 3% were grayling, and 1% were 
landlocked salmon. Also harvested, at much lower amounts, were lingcod, whitefish, steelhead, and 
sheefish. 
 
Since 1985, the number of anglers fishing in Alaska has increased 35%, about 3% per year. Trends in 
annual catch rates are most affected by fluctuations in salmon abundance. Abundance of species such as 
halibut and rockfish has been more consistent over the last 20 years (Howe et al. 1996). For perspective, 
the sport fishery harvests about 1% (4,000 mt) of the annual Alaska total fish harvests, while the 
commercial fisheries accounted for 97% (900,000 mt) of the annual harvest in 1998. Sport fishery 
harvests would be expected to continue in relatively low amounts in the future. It is likely that increased 
levels of tourism will also increase the amount of fish taken for sport. However, this additional harvest 
would likely result in a comparatively small amount of fish taken. The nature of most of the fisheries is 
slow removal rates and dispersed catch. The most concentrated catches are in the salmon fisheries; 
however, many of these (such as the Kenai fisheries) take place upriver outside of foraging areas for 
Steller sea lions. For these reasons, future state managed sport fisheries will not contribute measurably to 
the total cumulative effects of state, tribal, local, and private actions on Steller sea lions. 
 
Subsistence hunting and fishing are important to the economies of many families and rural communities 
in Alaska, and subsistence uses are central to the customs and traditions of many Alaska Native groups, 
including the Aleut, Athabaskan, Alutiiq, Haida, Inupiat, Tlingit, Tsimshian, and Yup’ik. NMFS expects 
that traditional uses of natural resources will continue. About 20% of Alaska’s population participates in 
subsistence harvests (124,367 people in 270 communities in 1998). Most of the harvest is composed of 
fish (about 60% by weight). For perspective, the subsistence fishery harvests about 2% (8,000 mt) of the 
annual Alaska total fish harvest, while commercial fisheries accounted for 97% (900,000 mt) of the 
annual harvest in 1998. Consequently, although subsistence harvests are likely to continue into the future, 
and possibly grow if population increases, the amount taken for consumptive uses will remain very small 
compared to the commercial catch of fishery resources (ADF&G 1998 “Subsistence in Alaska: 1998 
Update”) and will not contribute measurably to the total cumulative effects of state, tribal, local, and 
private actions on Steller sea lions. 
 
As we stated in the 2007 and 2009 Biological Opinions on research permitting, we expect that sport and 
tribal/subsistence fisheries have an incremental effect on listed Steller sea lions relative to that in 
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commercial fisheries. Alaska’s sport fishery harvests about 1% (4,000 mt) and subsistence fishery 
harvests 2% (8,000 mt) of the annual State of Alaska total fish harvests, while the commercial fisheries 
accounted for 97% (900,000 mt) of the annual harvest in 1998. Impacts are likely limited to minor 
removals of the potential foraging base, but in such small volumes that we expect only incremental 
adverse effects, if any. Effects due to lost gear and potential entanglements and ingestion are documented 
but we have uncertainty about the magnitude of the current levels (see discussion of entanglements 
above). Steller sea lions can also be disturbed in key areas by the sport fishermen and be attracted to 
sport-fishery related cleaning areas in harbors. Sport and subsistence fisheries are expected to continue 
into the foreseeable future throughout the action area and may increase in the future as tourism and 
population increases.  
 
NMFS expects the existing state-managed subsistence and recreational fisheries and their direct and 
indirect effects on Steller sea lions and other affected species to continue into the foreseeable future. 
  
6.6 State Oil and Gas Leasing 
 
Oil and gas leasing on state lands in areas near Steller sea lion habitat and in Alaska state waters is likely 
to occur in the future. Such leasing and exploration has occurred for a long period of time. However, 
given changes in energy prices and increasing demand, it is also likely that more development and 
production will also occur. 
  
At present, a number of active fields produce oil in Cook Inlet, all of which is processed at the refinery at 
Nikiski on the Kenai Peninsula. Estimated oil reserves in Cook Inlet are 72 million barrels of oil.  
Currently there are additional lease sales planned for the next five years (State of Alaska Oil and Gas 
Leasing Program [available at www.dog.dnr.state.ak.us]). In areas where Steller sea lions could be 
affected, oil and gas lease sales are currently scheduled for Cook Inlet (annual sales 2009-2013). In Cook 
Inlet, the state proposes to offer leases throughout the inlet from the northernmost areas south to 
approximately Anchor Point on the southeast and areas outside of Cook Inlet that would fall within the 
action area. There are active leases along the Kenai Peninsula coast as far south as approximately 
Ninilchik.  
 
6.7 Vessel and Aircraft Activity 
 
Our conclusions about potential cumulative effects from vessel and aircraft activity are similar to those 
stated in previous biological opinions. Disturbance from vessel and aircraft traffic has variable effects on 
Steller sea lions ranging from no reaction at all to temporary departure from haulouts and rookeries, 
trampling of smaller animals by large ones, injury, and even abandonment of haulouts and rookeries (e.g., 
Johnson et al. 1989; Calkins and Pitcher 1982; Thorsteinson and Lensink 1962; Kenyon 1962). These 
effects stem primarily from noise emanating from cruise ships, ferries, small boats, and aircraft. The 
consequences of such disturbance to the overall Steller sea lion population are difficult to measure in part 
because most instances of such disturbance are not documented or studied. Disturbance may have 
contributed to or exacerbated the decline of Steller sea lions, although it likely has not been a major factor 
in the decline. NMFS has taken steps to reduce disturbance around rookeries by the placement of 3 nm 
no-entry zones. NMFS expects disturbance from vessels and aircraft to continue in the future at levels 
comparable to or, more likely greater than, the present. 
 
6.8 Population Growth 
 
In general, as human communities increase in size and number, habitat alterations and environmental 
impacts also increase. Native plants and animals become displaced by the construction of housing, roads, 
commercial facilities, and other infrastructure such as facilities for waste disposal. Thus, throughout the 
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action area, the potential foreseeable impact from human population growth rate varies greatly. Alaska 
has the lowest population density of all of the states in the U.S. and many areas of the state adjacent to 
Steller sea lion habitat (e.g., the western Aleutians) do not have many permanent year-round settlements. 
Other coastal areas adjacent to Steller sea lion habitat, such as parts of southern and central California, are 
densely populated.  
 
In general, population density is greater in the range of the eastern DPS than in the western DPS. 
Although Alaska’s population has increased by almost 50% in the past 20 years, most of that increase has 
occurred in Anchorage and Fairbanks. Outside of Anchorage, the largest populations occur on the Kenai 
Peninsula, the Island of Kodiak, Fairbanks, Juneau, Bethel, and in the Valdez - Cordova region. Except 
for Anchorage, few of the cities, towns, and villages would be considered urbanized.  
 
As we noted in the 2007 and 2009 Research Permitting Biological Opinions, within Alaska, rural 
populations may increase or decrease based on their ability to exploit resources such as fisheries and 
secure necessities to live in these remote areas. Many rural villages have experienced population declines, 
mostly in the Aleutians. To bolster these communities, the state has begun to develop local fisheries. For 
example, the state has implemented a local Adak Pacific cod fishery where vessels fishing under the state 
GHLwould be excluded by size in order to allow the local small boat fleet to harvest in that area. This 
effectively shifts management control from the Federal Government, concentrates catch inside state 
waters (0-3 miles), while providing economic opportunities in the form of fisheries to specific coastal 
communities. This method of economic development may put pressure on fishery managers in the future 
to provide for near-shore fisheries, leading to potential conflicts with federal measures to limit direct and 
indirect impacts to critical habitat for Steller sea lions and to the Steller sea lions. NMFS has also recently 
become aware of plans by the Bureau of Land Management (BLM) to transfer large amounts of federal 
land in the Aleutians into ownership by Alaska Natives under provisions of Alaska Native Claims 
Settlement Act (ANCSA). While this is a future Federal action, we discuss it here because it is not clear 
that the BLM will consult under Section 7 on this action. If this land transfer occurs, land in the Aleutians 
(currently primarily on USFWS refuge land) including land adjacent to and possibly within Steller sea 
lion critical habitat will go out of federal ownership into private ownership. Some of the areas are being 
subdivided, but the future intended uses of these areas are not clear, and, hence, it is not possible to 
predict impacts.  
 
The risk of interactions between people and listed species increases as human use of areas within and 
adjacent to Steller sea lion habitat increases. Steller sea lions can be affected by nearby human settlements 
in many ways including increases in: disturbance and potential loss of suitable habitat (e.g., due to 
increasing ship. boat and air traffic; nearby roads); pollution (due to run-off, sewage and gray-water 
discharge, industrial discharge, shipping accidents; in some areas, increased oil and gas spills offshore; 
disease; coastal noise and displacement due to construction; and potentially increased harvests (in 
Alaska). Steller sea lions also sometimes utilize human structures and/or begin to interact with humans in 
harbors where they may haul out and/or pursue accessible fish waste. This type of interaction can result in 
risks to Steller sea lions. In general, as the size of human communities increases, there is an 
accompanying increase in habitat alterations and impacts on landscapes and biota. As areas are modified 
for the construction of housing, roads, commercial facilities, and other infrastructure, native plants and 
animals are displaced and waste disposal needs increase.  
 
Steller sea lions typically haul out on offshore (and occasionally shore-based, rocks and islands; however, 
in some areas they have adopted man-made structures (e.g., jetties) as haulout habitat. The south jetty at 
the mouth of the Columbia River is such a location and is routinely used by several hundred Steller sea 
lions in addition to similar numbers of California Steller sea lions. Steller sea lions also occasionally 
forage in estuaries and the mouths of rivers along the west coast. Many of these estuary areas are also 
developed as marine terminals for shipping and boat moorage. The lower river reaches and estuaries are 
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kept in navigable condition by maintenance dredging. Noise from dredge operations may cause temporary 
behavioral avoidance by Steller sea lions in the vicinity of the activity. 
 
The population of Alaska will most likely continue to increase, especially in urban areas. As noted above, 
the increasing population will likely result in increases in vessel activity, subsistence uses of natural 
resources and sport fishing. The further development of commercial fisheries is not as dependent on 
Alaska population as these fisheries are mostly fully developed and are mostly operated by entities 
outside of the state (L. Queirolo, NMFS Alaska Region Regional Economist, personal communication 
February 5, 2010). Any support for future commercial fisheries development is expected to come from 
outside the state. Rural populations may increase or decrease precisely on their ability to exploit resources 
such as fisheries and to secure necessities to live in these remote areas. To bolster rural communities that 
have experienced population declines, such as in the Aleutians, the state has developed local fisheries.  
 
6.9  Climate Change, other Environmental Variability, and Ocean Acidification 
 
We discuss these factors in greater detail in the baseline section. In this section, as in the recent status 
review of the spotted seal under the ESA (NMFS 2009b; 74 FR 53683), we have attempted to assess the 
threats to DPSs of Steller sea lions and their designated critical habitat “to the extent such threats can be 
forecast into the future, keeping in mind that there is greater uncertainty the farther out the analysis 
extends.” Following the approach, and incorporating much of the summary of expected environmental 
changes discussed in that review, we have projected the consequences of the key threat of climate change 
through both 2050 and the end of the 21st Century, though under widely varying assumptions. 
It is clear from recent reports (e.g., IPCC 2007a) that global warming is likely to continue for some time 
regardless of international public policy related to decreases in greenhouse gas emissions. In the spotted 
seal status review, NMFS (2009c) summarized that: “…the scientific consensus projections are for 
continued and perhaps accelerated warming and sea ice decline in the foreseeable future. A second major 
concern, related by the common driver of CO2 emissions, is the modification of habitat by ocean 
acidification, which may alter prey populations and other important aspects of the marine ecosystem. 
However, the magnitude and rate of change in both key parameters (warming and ocean acidification) is 
expected to be influenced by such emissions. Thus, we have uncertainty about how rapidly change will 
occur, what the upper limit of warming in the North Pacific will be, what specific effects this warming 
will have on basic oceanographic processes (such as currents, areas of upwelling, and primary 
production), and Steller sea lion prey distribution and abundance). Hansen et al. (2008) have pointed out 
that current climate forcing may trigger “tipping points” in which climate changes could happen rapidly 
and the climate system could shift to a qualitatively different state. Such a tipping point may have already 
been reached in the Arctic (e.g., Lindsay and Zhang 2005).  
 
NMFS (2009c) pointed out that the loss of multi-year ice is not a concern in sub-Arctic seas, such as the 
Bering Sea, and the GOA, as only annual ice is formed in these areas. However, annual ice thickness, ice 
coverage, and ice extent southward could be affected by climate warming with uncertain effects on Steller 
sea lion prey. While noting that the prediction was “…fraught with uncertainty” NMFS (2009c:53690) 
concluded that “…the seasonal ice in the Bering Sea is expected to continue forming annually during the 
winter for the foreseeable future” with large interannual variability in both duration and extent. However, 
NMFS (2009) predicted that it was likely that there would be more frequent years in which ice coverage 
is reduced.  
 
Regarding potential global warming environmental effects in the western part of the western DPS (i.e., 
the Sea of Okhotsk), NMFS (2009c) concluded that because of model deficiencies and the small size of 
the regions compared to the spatial resolution of the models, sea ice models do not satisfactorily represent 
effects on a regional scale. As a result, inferences about future ice conditions in these areas were drawn 
indirectly from projections of air or sea surface temperatures, and thus contain greater uncertainty. 
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The U.S. Global Change Research Program’s 2009 Report “Climate Change Impacts in the United States” 
(USGCRP 2009) pointed out that changes in the timing of plankton blooms are altering the benthic 
ecosystems in the Bering Sea.  
 
Steller sea lion distribution may shift northward if key prey species move northward. Such a northward 
shift of prey could have strong negative consequences for Steller sea lions if females, young pups, and 
juveniles cannot find sufficient food near rookeries and haulouts. Prey species may be simultaneously 
affected by global warming, natural climate variability, ocean acidification, and fishing removals with 
uncertain, and potentially overall negative results. As noted in the Baseline section, with regards to ocean 
acidification only, the Interacademy Panel on International Issues (IAP 2009) stated that:  
 

“The high CO2 waters in polar and upwelling regions such as the eastern Pacific and Bering Sea 
for example, will experience low pH more rapidly than other regions…The ocean chemistry 
changes projected will exceed the range of natural variability, which is likely to be too rapid for 
many species to adapt to. Many coastal animals and groups of phytoplankton and zooplankton 
may be directly affected with implications for fish, marine mammals and the other groups that 
depend on them for food…The impacts of these changes on oceanic ecosystems…cannot yet be 
estimated accurately but they are potentially large…Although some species may benefit, most are 
adapted to current conditions and the impacts on ocean biological diversity and ecosystem 
functioning will likely be severe.” 

 
Hester et al. (2008) concluded that: 
 

“The waters in the upper ocean are now undergoing an extraordinary transition in their 
fundamental chemical state and at a rate not seen on Earth for millions of years, and the effects 
are being felt not only in biological impacts but also on basic geophysical properties including 
ocean acoustics.” 

 
As with spotted seals and many other species within these ecosystems, Steller sea lion reproduction and 
survival could be adversely affected if food webs dependent on calcifying organisms are disrupted.  
Sea level rise threatens terrestrial components of Steller sea lion critical habitat. However, detailed 
modeling studies are not available to support analysis of how many sites and which sites might be 
affected first. In some areas, it is likely that Steller sea lions can move higher up the beach. However, the 
topography in other sites will prevent this. Alternate remote sites are not available in many areas of the 
range, either because many alternate sites are now occupied by humans (such as in many parts of the 
range of the eastern DPS) or because the unique characteristics of Steller sea lion terrestrial critical habitat 
are not easily met. In some areas, isostatic rebound from the retreat of glaciers may exceed the rate of 
ocean rise so that Steller sea lion rookeries and haulouts may not be covered by rising ocean levels 
(Larson et al. 2005) (e. g. southeast Alaska). 
 
Overall, we anticipate continuing, probably accelerating, and probably interacting effects from global 
warming, environmental variability, and ocean acidification on Steller sea lions and their prey. However, 
data are not sufficient to be able to predict how these factors will affect Steller sea lions in a given area 
over the foreseeable future. Some authors have concluded that CO2 related changes in climate, such as sea 
level rise and temperature increases, are largely irreversible for 1,000 years after emissions cease (Archer 
and Brovkin 2009, Solomon et al. 2009). Richardson et al. (2009) concluded that increases in ocean 
acidification will persist for hundreds of thousands to millions of years.  
 
Effects due to ocean acidification will almost certainly be negative. There are no currently known 
regulatory mechanisms that effectively address reductions in sea ice habitat or ocean acidification at this 
time. 
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6.10 Toxic Substances 
 
The threat to Steller sea lions and their critical habitat posed by toxic substances is likely to be similar to, 
or to rise, from baseline levels. A rise is possible due to projections of worldwide population growth and 
the release of toxic substances, especially in the developing world, but also in areas of the U.S., Canada, 
and Russia adjacent to Steller sea lion habitat. Plans to develop oil and gas reserves in the southeastern 
Bering Sea increase the risk to Steller sea lions from an oil spill. If this activity occurs, shipping and 
vessel traffic in Steller sea lion habitat will increase, thereby raising both levels of disturbance and risk of 
the release of toxic substances over baseline levels. At present, data are insufficient to know whether our 
previous conclusions (NMFS 2008) about the threat of contaminants need to be modified and whether it 
is likely levels of key contaminants are increasing.  
  
In the Russian portion of Steller sea lion habitat, cumulative effects from offshore oil and gas 
development are expected to increase in the foreseeable future due to increased exploration and 
development in Russian waters. Large oil and natural gas extraction projects both on and offshore 
Sakhalin Island have been ongoing since 1994. In 1999, development in the Sea of Okhotsk resulted in an 
oil spill which released about 3.5 mt of oil (NMFS 2009). 
 
6.11 Disease and Parasitism 
 
NMFS (2008a) concluded that the threat posed by disease and parasitism to the recovery of the western 
DPS of Steller sea lions was low. As noted in the Environmental Baseline, we have an increased level of 
concern about the threat to Steller sea lions due to the threat of infectious disease based on documentation 
by Goldstein et al. (2009) of the presence of phocine distemper virus in sea otters in areas of the 
Aleutians, the Kodiak Archipelago, and Kachemak Bay. Goldstein et al. (2009) concluded that:  
 

“These results demonstrate that PDV has been introduced to the North Pacific Ocean since 2000. 
All Pacific marine mammal species are now at risk for phocine distemper–induced population 
decreases…Viral nucleic acid in nasal swabs from free-ranging, live-captured otters confirms 
viral shedding. Therefore, otters are capable of transmitting PDV to conspecifics and other 
species. Because the PDV fragment isolated from Alaskan otters is identical to that of the 2002 
Atlantic isolate, this virus was likely transmitted to the North Pacific Ocean after the 2002 
European epidemic, although it is remotely possible that it may have originated in the North 
Pacific Ocean during 2000–2002.” 

  
Goldstein et al. (2009) speculated that the entry of this virus into North America may have occurred due 
to global warming. They wrote: 
 

“The decrease in sea ice during the 14 years between these epidemics may have affected 
movement of Arctic seal populations…This reduction was even more pronounced in 2004 and 
2005, years in which PDV was confirmed to have infected sea otters…Ice coverage is at its 
lowest level during August and September…In 1988 and 2002, the PDV epidemic had reached 
gray and harbor seal populations in the North Sea and Norwegian Sea by August. This sea ice 
reduction may have altered seal haul-out and migration patterns, resulting in contact between 
Atlantic, Arctic, and Pacific Ocean species that was not possible in 1988 and the few years 
afterwards.” 

 
If this is indeed the case, the entry of this virus into the North Pacific may be an effect of global warming. 
Regardless, the virus poses a threat to Steller sea lion populations to which, available evidence indicates 
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the virus is novel. Potential impacts are high. In the Atlantic, this virus has resulted in the deaths of tens 
of thousands of harbor seals during multiple epidemics.  
 
6.12 Illegal Shooting of Steller Sea Lions 
 
Loughlin and York (2001) speculated that the mortality level from illegal shooting of Steller sea lions is 
at least 50 animals per year. NMFS has worked closely with the participants in the North Pacific Fishery 
Management Council to eliminate this source of mortality in recent years. At present, the data necessary 
to properly evaluate this source of mortality are not available.  
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7 SYNTHESIS AND CONCLUSIONS 
 
The purposes of the ESA are, “… to provide a means whereby the ecosystems upon which endangered 
species and threatened species depend may be conserved, to provide a program for the conservation of 
such endangered species and threatened species, and to take such steps as may be appropriate to achieve 
the purposes of the treaties and conventions set forth in subsection (a) of this section.” To help achieve 
these purposes, the ESA requires that, “Each Federal agency shall, in consultation with and with the 
assistance of the Secretary, insure that any action authorized, funded, or carried out by such agency is 
not likely to jeopardize the continued existence of any endangered species or threatened species or result 
in the destruction or adverse modification of habitat…”  
 
Thus, the ESA calls for determinations and actions to conserve wildlife species from the risk of 
extinction. In particular, ESA Section 7(a)(2), 16 U.S.C.A. § 1536(a)(2), requires Federal agencies insure 
that their actions meet certain standards when they affect species determined to be “endangered” or 
“threatened” as those terms are defined by the ESA. They must insure that their actions are not likely to 
jeopardize their continued existence or result in the destruction or adverse modification of their critical 
habitat (as further articulated and defined in the statute and implementing regulations). 
 
7.1 Legal and Policy Framework  
 
This biological opinion is informed by nearly 15 years of consultations to apply the ESA’s jeopardy and 
critical habitat standards to the fisheries of concern here. 
 
This section describes the analytical approach we use to evaluate the effects of the proposed action on 
listed species under NMFS jurisdiction. The approach is intended to ensure that NMFS comports with the 
requirements of statute and regulations when conducting and presenting the analysis. This includes the 
use of the best available scientific and commercial information relating to the status of the species and 
critical habitat and the effects of the proposed action. The following discussion of our analytical approach 
is organized into several sub-sections describing the legal framework provided by the ESA, case law, and 
policy guidance related to Section 7 consultations. 
 
7.1.1 Jeopardy Standard 
 
The “jeopardy” standard has been further interpreted in regulation (50 CFR 402.02) as a requirement that 
Federal agencies insure that their actions are not likely to result in appreciable reductions in the 
likelihood of both the survival and recovery of the species in the wild by reducing its numbers, 
reproduction, or distribution. It is important to note that the purpose of the analysis is to determine 
whether or not appreciable reductions are reasonably expected, but not to precisely quantify the amount of 
those reductions. As a result, our assessment often focuses on whether an appreciable reduction is likely, 
but not on detailed analyses designed to quantify the absolute amount of reduction or the resulting 
population characteristics (abundance, for example) that could occur as a result of proposed action 
implementation.  
 
In part, NMFS considers a listed species’ probability or risk of extinction with the likelihood of both the 
survival and recovery of the species in the wild for purposes of conducting jeopardy analyses under 
section 7(a)(2) of the ESA. A designation of a high risk of extinction indicates that the species faces 
significant risks from internal and external processes that can drive a species to extinction. The status 
assessment considers and diagnoses both the internal and external processes affecting a species’ 
extinction risk. 
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The parameters of productivity, abundance, and population spatial structure are important to consider 
because they are predictors of extinction risk, the parameters reflect general biological and ecological 
processes that are critical to the survival and recovery of the listed species, and these parameters are 
consistent with the “reproduction, numbers, or distribution” criteria found within the regulatory definition 
of jeopardy (50 CFR 402.02). Because there are demographic recovery criteria (NMFS 2008), NMFS will 
use those criteria to assess whether the species can be expected to survive with an adequate potential for 
recovery (e.g. trending toward recovery) under the effects of the action, the effects of the environmental 
baseline, and any cumulative effects. 
 
7.1.2 Destruction or Adverse Modification of Critical Habitat Standard 
 
For critical habitat, NMFS does not rely on the regulatory definition of “destruction or adverse 
modification” of critical habitat at 50 CFR 402.02. Instead, we have relied upon the statutory provisions 
of the ESA to complete the analysis with respect to critical habitat. NMFS will evaluate “destruction or 
adverse modification” of critical habitat by determining if the action reduces the value of critical habitat 
for the conservation of the species. Thus, NMFS must determine whether affected designated critical 
habitat is likely to remain functional (or retain the ability to become functional) to serve the intended 
conservation role for the species in the near and long term under the effects of the action, environmental 
baseline and any cumulative effects. Under the ESA, conservation means “to use and the use of all 
methods and procedures which are necessary to bring any endangered species or threatened species to the 
point at which the measures provided pursuant to [the ESA] are no longer necessary.” 16 U.S.C. Sec. 
1532(3).  
 
7.1.3 Additional Requirements 
 
Additional requirements on the analysis of the effects of an action are described in regulation (50 CFR 
402) and our conclusions related to “jeopardy” and “destruction or adverse modification” generally 
require an expansive evaluation of the direct and indirect consequences of the proposed action, related 
actions, and the overall context of the impacts to the species and habitat from past, present, and future 
actions as well as the condition of the affected species and critical habitat24.  
 
Recent court cases have reinforced the requirements provided in Section 7 regulations that NMFS must 
evaluate the effects of a proposed action within the context of the current condition of the species and 
critical habitat, including other factors affecting the survival and recovery of the species and the functions 
and value of critical habitat. In addition, applicable court decisions have directed that our risk assessments 
consider the effects of climate change on the species and critical habitat and our prediction of the impacts 
of a proposed action.  
 
In National Wildlife Federation v. National Marine Fisheries Service, 481 F.3d 1224 (9th Cir. 2007), the 
Ninth Circuit reviewed the agency’s use of its jeopardy standard at 50 CFR 402.02 in a biological opinion 
and found that the agency is required “to consider both recovery and survival impacts.” Id. at 1237. This 
is consistent with the Ninth Circuit’s view on the application of the adverse modification regulation in 
Gifford Pinchot Task Force v. U.S. Fish and Wildlife Service, 378 F.3d 1059 (9th Cir. 2004). 
 
National Wildlife Federation made it clear that it would be unreasonable for the agency to consider only 
the likelihood of survival when applying the jeopardy standard and ignore the likelihood of recovery. The 
Ninth Circuit emphasized that an interpretation of a law that gives no significance to a portion of that law 

                                                      
24 For example, see the definitions of “cumulative effects,” “effects of the action,” and the requirements of 50 CFR 
402.14(g) 
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is disfavored. Id. Since National Wildlife Federation, NMFS considers the likelihood of recovery, as well 
as the likelihood of survival, when it applies the jeopardy standard to a listed species.  
 
In Gifford Pinchot, the Ninth Circuit reviewed the USFWS’s use of the adverse modification standard at 
50 CFR 402.02. The service had issued several biological opinions in which the service determined that 
destruction or adverse modification of critical habitat would not occur unless the action appreciably 
diminishes the value of the critical habitat for the species survival, even if the action appreciably 
diminishes the value of the critical habitat for the species recovery. This interpretation of the regulatory 
standard was challenged. The Ninth Circuit found that service’s interpretation was inconsistent with the 
Endangered Species Act. The court found that sufficient critical habitat for the survival of the species was 
not enough because ““Congress said that ‘destruction or adverse modification’ could occur when 
sufficient critical habitat is lost so as to threaten a species’ recovery even if there remains sufficient 
habitat for the species’ survival.”  Id. at 1070..” After the Ninth Circuit’s decision in Gifford Pinchot, 
NMFS issued a memorandum on November 7, 2005, describing how the agency should apply the 
destruction and adverse modification standard. Thus, NMFS must determine whether affected designated 
critical habitat is likely to remain functional (or retain the ability to become functional) to serve the 
intended conservation role, as intended by the ESA, for the species in the near and long term under the 
effects of the action, environmental baseline and any cumulative effects (NMFS 2005). 
 
7.2 Evidence Available for the Analysis  
 
To conduct these analyses, NMFS considered a substantial amount of evidence, using the best available 
science found in published and unpublished sources that would help us make the required determinations. 
Detailed background information on the status of the species and critical habitat has been published in a 
number of documents including the Steller Sea Lion Recovery Plan (NMFS 2008)(see below); the draft 
Supplemental EIS for this action (Section 3.1.1); the draft Supplemental EIS for the FMPs (NMFS 2000); 
the marine mammal stock assessments (NMFS 2009); recent biological opinions (NMFS 2000, 2001, 
2003); Loughlin and Tagart (2006); and the numerous papers described in this document. Despite the 
unprecedented amount of research in the 2000s, our knowledge of the biology and ecology of Steller sea 
lions, including their life history, population dynamics, and their response to environmental change, is 
still imperfect. Numerous reports based on the information available for the 2000 FMP Biological 
Opinion (NMFS 2000) noted the limitations of the available information to make educated, scientifically 
sound determinations (SSC 2001 [Review of the FMP Biological Opinion], Bowen et al. 2001 [Review of 
the November 30, 2000 Biological Opinion], ASSLRT 2001, DeMaster et al. 2001 [Summary of the Is It 
Food? II Workshop]). However, since those reports, literally hundreds of papers on Steller sea lion 
ecology, marine ecology, and fisheries have been published that relate directly to our analysis (many 
included in Loughlin and Taggart 2006). Much insight has been gained on predation, changes in Steller 
sea lion abundance, reproductive success, and other vital rates, as well as their likelihood of extinction 
(NMFS 2008). Yet, as in most natural systems, it is extremely difficult to determine direct causal 
relationships. Thus, most of the analyses are based on making correlations between likely stressors and 
the likely effects. In order to bolster these analyses, NMFS will look at these potential mechanisms from 
numerous perspectives to see if our conclusions hold up to rigorous evaluation. 
 
In previous biological opinions and conservation actions, NMFS utilized four types of management 
measures to reduce the likelihood that fisheries were competing with Steller sea lions or adversely 
modifying its critical habitat: 
 

1. Fishery prohibitions: areas and periods that fisheries for pollock, Pacific cod, and Atka mackerel 
were prohibited (i.e., rookery and haulout closures relevant to both critical habitat and to RPA 
measures), 

2. Temporal distribution of TAC (disperse catch throughout the year), 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

7 Synthesis and Conclusions Page 330 

3. Spatial distribution of TAC (fish according to biomass distribution), 
4. Global control rule: assessment mechanism to reduce TACs at a faster rate than status quo when 

biomass falls below the target biomass level of (e.g., B40%). 
 
In this biological opinion, NMFS has provided additional evidence (Chapters 4 and 5) and new analyses, 
which indicate that fisheries, as authorized under the BSAI and GOA FMPs, have a likelihood of 
negatively impacting the ability of the western DPS of Steller sea lions to survive and recover in the wild. 
These impacts, however, are regional in scale and NMFS will describe below the rationale for focusing on 
these areas to ensure future recovery of Steller sea lions throughout the range of the western DPS. In this 
chapter NMFS will assess available information to make the necessary determinations under the ESA. To 
do this, NMFS has taken a finer-scale look at the exposure and response of Steller sea lions (i.e., RCA 
analysis), which was not conducted in previous biological opinions. We also have examined new research 
studies that address the broader, regional requirements of foraging Steller sea lions. NMFS also considers 
additional information on the performance of Steller sea lions in a sub-regional context, including 
environmental conditions and stressors, such as the evaluated fisheries. This sub-regional evaluation of 
Steller sea lion vital rates and overall performance since the last Biological Opinion provides a closer look 
at the status of many factors influencing a decision on whether the current action is jeopardizing the entire 
western DPS or whether the current action may be adversely modifying its designated critical habitat. 
Below, then, we synthesize the available information on Steller sea lions and their habitat by sub-region. 
This synthesis includes pup and non-pup trends throughout their range at all trend sites, prey dynamics 
and prey preferences, natality information, harvests of the prey field within and outside critical habitat 
zones, harvest as a component of overall biomass, sea lion consumption of prey as a component of overall 
available forage biomass, and several metrics of biomass to consumption, and fishery harvest ratios. It is 
these types of evidence that NMFS will use to determine the impacts of fishery policy contained within 
the FMPs and the fisheries that are implemented based on those policy documents. 
 
One policy document, the Revised Steller Sea Lion Recovery Plan (NMFS 2008), provides 
recommendations for NMFS action that would enhance the recovery of the western and eastern DPSs of 
Steller sea lion. The FMP Biological Opinion (NMFS 2000) contained two important conservation 
measures related to this biological opinion (exact language extracted and provided here): 
 
• Establish a NMFS Steller Sea Lion Team: NMFS should establish a Steller Sea Lion Team to be 

responsible for ensuring that agency activities related to Steller sea lions are adequately staffed on a 
full time basis and to ensure that established schedules are maintained. This team would continue to 
work on the solutions to fishery/sea lion interactions, oversee the review processes, and reinitiate 
consultation or revise the biological opinion if necessary. The team, made up of 6 to 8 individuals, 
would include 3 to 5 NMFS managers and scientists with both marine mammal and fishery expertise. 
Other team members could include scientists from the States of Alaska and Washington, university 
professors, environmental organizations, industry representatives, and the North Pacific Fishery 
Management Council. 

• Recovery Plan: In 1992, NMFS published a final recovery plan for Steller sea lions. However, it is 
now out of date and the Alaska Region has begun to look at assembling a new recovery team to revise 
the plan. NMFS should begin this process within the next 6 months. Both industry and environmental 
organizations should have an opportunity to provide input. 

 
While NMFS did not establish a Steller Sea Lion Team as perhaps envisioned above in the first bullet, the 
Agency has maintained a position of Steller sea lion manager. NMFS completed the first recovery plan 
for Steller sea lions in December 1992. At that time, the entire species was listed as threatened under the 
ESA. The recovery plan became obsolete after the reclassification of Steller sea lions into two distinct 
population segments in 1997. Because nearly all of the recovery actions contained in the first plan had 
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been completed, NMFS assembled a new Steller Sea Lion Recovery Team (Recovery Team) in 2001 to 
assist NMFS in revising the Recovery Plan to promote the conservation of the Steller sea lion. The first 
draft of the revised plan was written by the Recovery Team at the request of the Assistant Administrator 
for Fisheries. The Recovery Team included: experts on marine mammals from the private sector, 
academia, and government; experts on endangered species conservation; and representatives of the 
commercial fishing industry, the Alaska Native Steller sea lion subsistence hunting community, and 
representatives from conservation organizations. In March 2006, the Recovery Team submitted a draft of 
the Recovery Plan to NMFS, at which time it became an agency document. The Recovery Plan then went 
through peer and public review and NMFS completed the revised Recovery Plan on February 29, 2008.  
 
The Recovery Team believed that it was plausible that the conservation measures implemented since 
1990 positively affected the recovery of the western DPS. Between 2000 and 2004, survey data suggested 
that the estimated overall abundance of the western DPS of Steller sea lions increased for the first time in 
decades. However, an increasing trend was not detected in all sub-regions, and at the time of the 
Recovery Plan, incomplete data from 2006 and 2007 indicated the population overall was either stable or 
declining slightly. It was not known whether the slow down in decline, the period of increase, and the 
stability or near stability was a result of management actions, natural changes in the ecosystem, or other 
factors. 
In developing the recovery plan, it became evident to the Recovery Team that the eastern DPS had been 
recovering for nearly 30 years, increasing at about 3% per year throughout much of its range. In effect, 
the response of the eastern DPS to large reductions in population numbers during the mid-1900s and the 
subsequent recovery over the last 30 years provided a possible recovery scenario for the western DPS. 
Population trends in the eastern DPS indicated that Steller sea lions in the North Pacific could recover 
from relatively low numbers at a rate of 3% per year and sustain this for many years. Between 2000 and 
2004, the western DPS also increased at about 3% per year. As of the writing of this Biological Opinion, 
the Agency has initiated a five-year status review of the eastern DPS (75 FR 37385, 75 FR 38979).  
 
A major driving force in our inability to capture the extinction risk of Steller sea lions is the uncertainty 
about the threats and their impacts. This uncertainty is important and cannot be dismissed. Without 
further understanding of the threats, or proof that the threats are no longer occurring, the population will 
retain the potential of 16% annual decline rates as observed in the late 1980s. Ultimately, the only way for 
the Steller sea lion population to demonstrate that threats are reduced is to grow over an extended time 
period. 
 
The Recovery Team felt it was important to consider sub-population declines in recovery. This element 
was not included as part of the PVA due to a lack of data on exchange rates between sub-populations. The 
PVA developed in the Recovery Plan was based upon a single population and did not consider sub- 
population/meta-population dynamics which could be an important influence on persistence (e.g., 
Winship and Trites 2006). The PVA did not capture the more complex sub-area population changes 
observed in the 1980s and 1990s. However, the Recovery Team strongly believed that all parts of the 
range must remain occupied to insure recovery. There is insufficient evidence to show that individuals of 
the western DPS of Steller sea lion migrate, but they do breed at a number of widely distributed rookeries 
that serve to maintain populations throughout its range. Reproductive isolation of populations has 
occurred in the past (hence the eastern and western DPSs), but it is not clear to what extent the western 
DPS could withstand further fragmentation of breeding populations if a portion of the range were 
extirpated. Because the previous decline started in one area and spread to other areas, a substantial decline 
of any two adjacent sub-areas would indicate an active threat that was not predicted. Thus, significant 
declines over large areas (two or more sub-regions) could indicate that extinction risk may still be high.  
Further information is needed to fully understand the threats causing this effect. Until that information is 
obtained, NMFS believes that it is important to maintain viable sub-populations within the western DPS 
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and not rely soley on the core of the range to provide for increasing population numbers over the short-
term.  This position is consistent with the Recovery Plan. 
 
For recovery, NMFS expects to see that survival or pup production (natality) increase to the point that the 
population is not only able to sustain itself, but is able to grow at a modest rate. One feature of the North 
Pacific, decadal scale climate change, appears to have ecosystem-scale ramifications and may potentially 
influence the recovery potential of Steller sea lions. Therefore, the choice of time period length in the 
recovery criteria in the Recovery Plan was influenced not only by the need to be confident that survival or 
natality has increased and are supporting the population growth rate, but that the recovery scenario has 
been maintained long enough to have a reasonable likelihood of occurring over multiple regimes. This is 
not a guarantee that the Steller sea lion population can increase in all regimes, but it does lend further 
evidence that this population is robust enough to either downlist or delist. 
 
The ability of the Steller sea lion population to recover from historic declines may be compromised due to 
disproportionate loss of highly adapted individuals (e.g., productive females killed on or near rookeries); 
these types of issues were not considered in the PVA, and thus time to recovery may be longer (or 
different) than expected, especially if subareas are extirpated. 
 
When considering if demographic recovery criteria are being met (i.e., Steller sea lions are recovering), 
NMFS will use available information on the population ecology and vital rates in the U.S. region to 
ensure that they support the trends observed in the western DPS as a whole or in each sub-region. 
Available information on pup counts, production (natality), survival rates, population age structure, 
gender ratios, and other observations will be examined to determine whether they are indicative of the 
observed DPS-wide or sub-region trend rates (NMFS 2008). To avoid adverse modification of critical 
habitat, NMFS must show that the fisheries are not impeding the ability of Steller sea lions to “recover” 
and that they are “recovering.” To make this evaluation, NMFS constructed the criteria in the Recovery 
Plan to facilitate the evaluation of whether the western DPS is “recovering” by employing demographic 
criteria that use trend rates over long time periods. This establishes both short-term and long-term 
benchmarks of trend rates and population needs (i.e., prey resources). 
 
The recovery criteria from the 2008 Revised Recovery Plan are: 
 
The western DPS of Steller sea lions will be considered for reclassification to “threatened” when all of the 
following conditions are met: 
 
1. The population for the U.S. region has increased (statistically significant) for 15 years on average, 

based on counts of non-pups (i.e., juveniles and adults). Based on an estimated population size of 
roughly 42,500 animals in 2000 and assuming a consistent but slow (e.g. 1.5%) increasing trend, 
this would represent approximately 53,100 animals in 2015. 

2. The trends in non-pups in at least 5 of the 7 sub-regions are consistent with the trend observed 
under criterion #1. The population trend in any two adjacent sub-regions cannot be declining 
significantly. The 7 sub-regions are: 

a. Eastern Gulf of Alaska (US) 
b. Central Gulf of Alaska (US) 
c. Western Gulf of Alaska (US) 
d. Eastern Aleutian Islands (including the eastern Bering Sea) (US) 
e. Central Aleutian Islands (US) 
f. Western Aleutian Islands (US) 
g. Russia/Asia 
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The western DPS of Steller sea lions will be considered for delisting if all the following conditions are 
met: 
 
1. The population for the U.S. region of this DPS has increased (statistically significant) for 30 years 

(at an average annual growth rate of 3%), based on counts of non-pups (i.e., juveniles and adults). 
Based on an estimated population size of about 42,500 animals in 2000, this would represent 
approximately 103,000 animals in 2030. 

2. The trends in non-pups in at least 5 of the 7 sub-regions are stable or increasing, consistent with 
the trend observed under criterion #1. The population trend in any two adjacent sub-regions 
cannot be declining significantly. The population trend in any sub-region cannot have declined by 
more than 50%. The 7 sub-regions are the same as listed in a-g above. 

 
Demographic results (and modeling [DeMaster 2009, Johnson 2010, Ianelli 2010]), suggest that the 
western DPS in the U.S. increased at an average rate of about 3% per year from 2000 to 2004 and has 
been stable overall from 2004 to 2008, for an average of about 1.5% per year between 2000 and 2008 
(Tables 3.1b and 3.1c). DeMaster (2009), Johnson (2010), and Ianelli (2010) found the 2000 to 2008 
trend to be uncertain and not statistically significant (P>0.1), thus failing recovery criterion #1 at the DPS 
level, although if the current rate of growth continues through 2014, it is likely that the rate of increase 
would be statistically significant.  
 
Looking at the sub-region trends considered in criterion #2 in the delisting criteria (Table 5.1), only the 
western AI declined significantly between 2000 and 2008. This sub-region is also close to reaching a 50% 
overall decline.  A decline in any subregion of more than 50% violates criterion 2.. The western AI 
decreased by 46% in non-pup counts between 2000 and 2008. In the central AI, non-pup counts declined, 
but not significantly (P>0.1), between 2000 and 2008. However, the western half of the central AI has 
declined significantly, while the eastern half appears to be increasing slowly in the 2000s, which accounts 
for the uncertain but modest decline in this sub-region overall. The Russia/Asia sub-region has been 
increasing since the early 1990s (due entirely to the Asian component), and is currently estimated to be 
increasing at a statistically significant rate of 4.3% per year. Thus, the current sub-region trajectories 
satisfy criterion #2, since no two adjacent sub-regions are declining significantly and no single sub-region 
has declined by more than 50%.  
 
It is important to recognize that in 2001 and 2003 NMFS did not have any demographic recovery criteria 
against which to assess population performance. Thus, NMFS looked at underlying health indices and the 
overall trend of the western DPS. And in 2003, NMFS did not have new information on natality indices 
or the detailed information we now have on the underlying vital rates of the population. NMFS did not 
also directly consider the Russia/Asia component of the western DPS in 2003. The recovery criteria in the 
Recovery Plan changed the lens with which NMFS must conduct section 7 consultations by providing 
descriptions of how recovered and recovering populations should be performing; thus, in order to 
determine if a population is likely to “survive” and “recover”, this new information is essential. While the 
western DPS in U.S. waters appears to have responded to the fishery management measures in the 2000s 
much as predicted, and for some sub-regions continued declines were predicted (e.g., western AI). 
Continued population declines in some sub-regions along with lingering signs of nutritional stress (e.g., 
relatively low levels of pup to non-pups in some sub-regions) in others indicates that the western DPS still 
has an uncertain future regarding recovery. 
 
7.3 Risk Analysis 
 
The definition of recovery (i.e., conservation) under the ESA does not require a species to be restored to 
its historic range and abundance. It also does not require the restoration of a species to all of the 
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remaining suitable habitat, unless this is necessary to sufficiently reduce the species’ susceptibility to 
threats to a level at which the species is no longer threatened or endangered. 
 
The phrase “throughout all or a significant portion of its range” (SPOIR) is used in both definitions of 
endangered and threatened. Neither “significant” nor “range” are defined in the ESA or implementing 
regulations. Hence, the ESA provides NMFS with latitude to use its discretion, based on the best 
scientific information available, to develop recovery goals and implement recovery plans designed to 
conserve and recover species.  
 
Given that the ESA is intended to avoid species extinction, NMFS avoids the pitfalls of a purely 
quantitative approach by instead viewing “significant” in the context of a species’ long term survival 
needs. The term becomes logical, meaningful, and useful if applied in this context. A significant portion 
of the range is that area that is important or necessary for maintaining a viable, self-sustaining, and 
evolving population or populations, in order for a taxon to persist into the foreseeable future. That 
“significant portion” may constitute a large portion of the historic range of a species or a relatively small 
portion of the historic range. Other parts of a species’ range (regardless of whether it is historical, current, 
or potential range) may not be significant to its long-term survival, regardless of its geographic extent. 
Therefore, a species extirpated from such areas does not necessarily mean it is threatened or endangered, 
regardless of the geographic extent of those areas. 
 
Implicit in the ESA definitions of threatened and endangered and in the principles of conservation biology 
is the need to consider genetics, demographics, population redundancy, and threats (as identified by the 
listing factors). The purpose of the ESA is to recover species to the point that they are secure, self –
sustaining wild populations of species such that protections of the ESA are not required to insure their 
survival. NMFS believes that recovery requires maintenance of multiple widespread populations that are 
independently viable because it is less likely that future singular threats will endanger multiple, widely-
separated populations than a single population with the same abundance. Viable populations have 
sufficient numbers of individuals to counter the effects of deleterious gene mutations as a result of 
inbreeding, and to counter the effects of deaths exceeding births and recruitment failure for periods of 
time. Thus, the conservation biology principle of redundancy is satisfied by the required multiple 
genetically and demographically viable, self-sustaining populations. Specifically, we have assumed that 
the currently observed robust (and significant) rates of recovery in the Russian/Asian, eastern Aleutian 
and eastern GOA sub-regions will continue. This represents a very large portion of the existing range of 
the DPS and therefore creates a strong position on which to diminish further the risk of extinction to this 
DPS.  
 
NMFS believes that it is important to consider trends in specific sub-regions, as outlined in the most 
recent recovery plan for this DPS. The PVA developed in the Recovery Plan was based upon a single 
population and did not consider sub- population/meta-population dynamics which could be an important 
influence on persistence (e.g., Winship and Trites 2006). The Recovery Plan PVA did not capture the 
more complex sub-area population changes observed in the 1980s and 1990s. However, the Recovery 
Team felt that because all parts of the range are currently occupied, it would be wise to maintain those 
historic populations as viable entities, with some fluctuations in population numbers expected. Because 
the previous decline started in one area and spread to other areas, a substantial decline of any two adjacent 
sub-regions would indicate an active threat that was not predicted. Thus, significant declines in the 
western Aleutian Islands sub-region could indicate that extinction risk may still be high unless 
immediately mitigated. Additional research will be important to better understand the threats and risks to 
each sub-region and the DPS overall. Thus, NMFS believes it is important to maintain viable sub-
populations within the western DPS and not rely solely on the core of the range to provide for increasing 
population numbers over the short-term. Thus, by protecting those RCAs in decline, the western portion 
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of the range is expected to stabilize and the overall rate of recovery for this DPS should move toward the 
3% per year standard defined in the Recovery Plan.  
 
7.4 Integrating the Effects 
 
The preceding discussions describe the various quantitative and qualitative models, decision frameworks, 
and ecological foundations for the analysis presented in this biological opinion. Many of the methods 
described focus the analysis on directed fishing for particular species. Key to the overall assessment, 
however, is an integration of the effects of these fisheries with each other and with the baseline set of 
stressors to which the species and critical habitat are also exposed. In addition, the final steps of the 
analysis require a consideration of the effects of the action within the context of the reference (or without 
action) condition of the species and critical habitat. Here, we integrate effects of the ongoing action 
(Chapter 5) from the time of the most recent opinion (FMP-level in 2000, project-level in 2003) and add 
these to the baseline (Chapter 4) and cumulative effects (Chapter 6) to assess whether it is reasonable to 
expect that the proposed action is not likely to: (1) result in appreciable reductions in the likelihood of 
both survival and recovery of threatened and endangered species in the wild by reducing their numbers, 
reproduction, or distribution, or (2) reduce the value of designated critical habitat for the conservation of 
the species. These assessments are made in full consideration of the status of the species and critical 
habitat (Chapter 3). 
 
This chapter is organized by species or DPS such that we first integrate and synthesize the effects to 
survival and recovery, and follow with the effects on designated critical habitat for each of the species 
under consideration in this biological opinion: western DPS of Steller sea lion and its critical habitat, 
eastern DPS of Steller sea lion and its critical habitat, humpback whales, and sperm whales. 
 
7.4.1 Steller Sea Lion: Western DPS 
 
7.4.1.1 Summary of Responses to the Environmental Baseline, Effects of the Action, and 
Cumulative Effects 
 
Our review of the Environmental Baseline was extensive, evaluating direct and indirect effects on Steller 
sea lions and their habitat. Table 4.8 provides an overall summary of the major stressors, which were 
identified in the FMP Biological Opinion (2000), and what we believe is currently influencing Steller sea 
lion population vital rates and population trajectories. Tables 5.1, 5.2, and 5.3 provide an overview of 
various metrics including; (1) Steller sea lion trends and diet data, (2) oceanography and climate, and (3) 
fisheries catch. Figure 5.1 provides an overview of the likely Steller sea lion response by RCA and overall 
over a 10 year period starting in 2000.  
 
Our review of the condition of the western DPS of Steller sea lion (Chapter 3) within the action area 
found that the overall western DPS decline was likely due to the cumulative effect of multiple factors, and 
that the marked change in the rate of the decline since 1990 suggests that the factors that contributed to 
the more rapid declines may not be the most significant stressors now operating (Section 3.1.14). Direct 
sources of mortality likely were significant contributors to the Steller sea lion population declines 
observed prior to the 1990s (Section 4.3). Since 1990, rates of mortality from these sources such as 
harvests, shooting, entanglement, and incidental catch have been substantially reduced and likely have 
contributed to a rebound in both juvenile and adult survival rates (Section 3.1.4). Subsistence harvests of 
Steller sea lions continue but have declined substantially and are unlikely to be a substantial factor. Killer 
whale predation also has the potential to be a significant top-down source of mortality. 
 
In Section 4.2.3 we walk through the competing hypotheses regarding the likely effects of killer whales 
and provide a summary in Section 4.7.1.4. Available evidence from survival rates, isotope analyses, field 
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observations of predation rates, and observations of prey types indicate that predation by killer whales is 
within the expected natural mortality level for Steller sea lions, although in some areas (e.g., central 
Aleutians), effects of killer whale predation could be amplified. However, the data to evaluate this 
hypothesis are unavailable.  
 
Evidence that indirect or bottom-up factors (see Section 4.7.2) may have contributed to the decline 
observed from the mid-1970s through the late 1990s include reductions in size at age, possible depressed 
late-term pregnancy rates, significantly reduced pregnancy rates for lactating females, and a decline in per 
capita natality of female sea lions at some rookeries. These responses by Steller sea lions are opposite to 
those predicted by direct, top-down, factors as body condition, growth rates, and natality should increase 
or remain the same when population abundance is reduced. These bottom-up factor(s) appeared to be 
affecting Steller sea lions as early as the 1960s and 1970s (see Section 3.1.14), at about the same time that 
large numbers of Steller sea lions were also killed directly (especially in the late 1970s and 1980s). The 
combination of reduced population abundance and poor body condition indices is consistent with a 
substantial reduction in carrying capacity.  
 
The carrying capacity of the North Pacific for Steller sea lions likely fluctuates in response to changes in 
the environment. Maschner et al. (2010) reported from the archeological record in the western GOA and 
southern Bering Sea regions that Steller sea lions likely have gone through at least three major declines in 
the last 1000 years and that these collapses are closely tied to reported regime shifts in the North Pacific 
ecosystem. Maschner et al. (2010) also note that the archeological record from this part of Alaska 
suggests some response of the Steller sea lion population from Aleut harvest for skin-covered kayaks in 
the period 1400-1700 AD. Both regional and localized fisheries removals of prey could have exacerbated 
natural changes in carrying capacity, possibly in non-linear and unpredictable ways. Although the “junk 
food” hypothesis (Rosen and Trites 2000a) in its original form is not well-supported by available data 
(Rosen 2009), changes in the overall energy density of the prey field due to both climate shifts and long-
term fisheries impacts (e.g., exploitation strategy), may have reduced the efficiency of Steller sea lions 
and affected their ability to obtain adequate energy to maintain body condition and full reproductive 
potential. 
  
In our review of climate and regime shifts, gadids were not necessarily affected across the range of Steller 
sea lions by the 1977 regime shift. Although it appears that EBS pollock did benefit from this change, 
GOA pollock and Atka mackerel likely were unaffected or affected in different ways that are still not 
clear. Also, the Steller sea lion population may have been increasing during the warm climate regime of 
the 1940s and 1950s, a period that was likely rich in gadids, but may have been affected by nutritional 
stress as early as the 1960s and 1970s, before the 1977 regime shift (Trites and Larkin 1992). Results by 
Hennen (2006) correlate sea lion declines with fisheries around rookeries in the 1980s, and find no 
correlation between fisheries and sea lion dynamics in the 1990s after conservation measures were 
enacted around rookeries and shooting was prohibited. AFSC (2010a; Section 5.1.2) found one negative 
relationship between directed fisheries and Steller sea lion declines in the 1990s in the Gulf of Alaska and 
two positive relationships in the BSAI, but no significant relationships in the subsequent decade, when 
extensive conservation measures were implemented to reduce the overlap between Steller sea lions and 
fisheries and to limit overall exploitation on declining fish stocks.  
  
To summarize the Environmental Baseline impacts; climate and regime shifts, disease, parasites, and 
predation—including humans who have hunted them for food and for other uses for thousands of years—
have affected Steller sea lions throughout their existence. The impact of each of these factors has likely 
varied over time in response to marine ecosystem dynamics and predator abundance (e.g., killer whales 
and humans), as well as in response to the size of the Steller sea lion population itself. Steller sea lions 
persisted in the North Pacific despite the adverse impact of these stressors, and they did so without an 
apparent loss of genetic diversity, which would indicate that the population had gone through a “genetic 
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bottleneck” (NMFS unpublished data). Therefore, for tens of thousands of years prior to the 1970s, Steller 
sea lions adapted to and accommodated fluctuations in their carrying capacity due to natural variability, 
disease and parasitism, killer whale predation, human-related kills, and apparently maintained, on 
average, a relatively large population size (i.e., above the point that would have resulted in an obvious 
genetic bottleneck). This is not to say that the population did not go through historical changes in 
population size or distribution as reported by Nelson (1887) and Maschner et al. (2010) or similar changes 
for seabirds (Causey et al. 2005. The western portion of the range of Steller sea lions was probably at a 
relatively large population size at the beginning of the sharp declines in the 1980s, and may have been 
increasing prior to that decline.  
 
The cumulative effects of future state, tribal, local, and private actions on Steller sea lions and their 
critical habitat have been presented in Chapter 6. These cumulative effects include State fisheries, 
subsistence harvest, illegal shooting, entanglement in marine debris, disease, and disturbance from vessel 
traffic. The reported take levels associated with subsistence harvest in the eastern DPS are low (e.g., 6.1 
with an upper estimate of 9.5 in 2007) and, as concluded in the Recovery Plan (NMFS 2008), should not 
impede recovery of the western DPS. Levels of Steller sea lion harvest in a few locations in the western 
DPS (e.g., Atka, where the total take estimate for 2007 was 54, with an upper range estimate of 87.2) 
could contribute substantially to the already downward trend in the local area and contribute to the overall 
downward trend in the subarea.  
 
State-managed fisheries include salmon fisheries that occur in nearshore and offshore areas. Herring 
fisheries are also managed by the State. Both of these target high-energy forage species that may be 
important components (at least seasonally) of the diet of Steller sea lions. Additional cumulative effects 
include state groundfish fisheries in state waters and in the EEZ that are not managed under parallel 
regulations and are not included in a NMFS FMP. This includes lingcod, black, and blue rockfish, state 
waters sablefish, and the state waters Pacific cod fishery. The State of Alaska employs various 
management measures that indirectly provide some measure of protection to sea lions, and all waters 
within 3 nm of sea lion terrestrial sites in the western DPS are closed to vessel entry, including vessels 
fishing under state programs. These state fisheries as currently prosecuted would present similar issues 
and concerns as those associated with the proposed actions, albeit at much reduced levels at least for some 
fisheries. However, the effects of State cod fisheries in certain regions may be of more concern. For 
example, a new State cod fishery opened in 2006, which is prosecuted solely in near-shore waters (i.e., 0-
3 nm from shore). The harvest level of this State fishery is similar in magnitude to the Federal fishery in 
this area. The amount to which state fisheries may add to the cumulative effects to the western DPS 
remains unknown, but could be significant in that they take place within near-shore areas and often target 
highly-concentrated, high value prey species for these Steller sea lions.  
 
Indirect or bottom-up factors may have contributed to the decline observed from the mid-1970s through 
the late 1990s. These bottom-up factor(s) appeared to be affecting Steller sea lions as early as the 1960s 
and 1970s, at about the same time that large numbers of Steller sea lions were also killed directly 
(especially in the late 1970s and 1980s). The combination of reduced population abundance and poor 
body condition indices is consistent with a substantial reduction in carrying capacity (Section 3.1.14.1). 
Changes in vital rates may have been a function of acute direct mortality factors, as well as chronic 
nutritional stress resulting from a combination of reduced prey availability and quality. Two stressors 
were likely to have affected the prey field for Steller sea lions: (1) climate induced changes in the species 
composition, distribution, or nutritional quality of Steller sea lion prey and (2) fishery-induced changes in 
localized or overall prey abundance and quality. While the carrying capacity of the North Pacific for 
Steller sea lions likely fluctuates in response to changes in the environment, fisheries removals of prey 
likely have exacerbated natural changes in carrying capacity in some RCAs (Sections 5.1.5 and 5.1.6).  
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Overall, the western DPS of Steller sea lion has had a statistically significant improvement in the rate of 
change from the 1990s to the 2000s. In this recent decade, five of the seven sub-regions have positive 
rates of growth, although all are not statistically significant (see below). Only one sub-region is declining 
at a statistically significant rate (i.e., western Aleutian Islands) in this last decade. Over the last eight 
years, the numbers of sea lions in this sub-region have declined by over 40%. If it were not for this one 
sub-region, it could be argued that the western DPS of Steller sea lions were moving toward recovery, as 
(1) overall the population is increasing and moving toward the number of animals required for 
downlisting, (2) no two juxtaposed sub-regions are in significant decline, and (3) no one sub-region has a 
decline in abundance of over 50%. However, because of the current decline in the western Aleutians, as 
well as the slow decline observed in the central Aleutian sub-region, the recovery of this DPS is not 
meeting the criteria recommended in the Recovery Plan (NMFS 2008). If population growth trends in the 
western and central Aleutians continue at current rates, Steller sea lions may go extinct from this portion 
of their range.  
 
In the western DPS, Steller sea lions are in significant decline in the western Aleutian sub-region (RCA 
1). In the western portion of the central Aleutian sub-region (RCAs 2 and 3), the sea lion population 
appears to be declining, but the rate of decline since 2000 is not significant. In the eastern portion of the 
central Aleutian sub-region (RCAs 4 and 5), non-pup counts are decreasing in RCA 4 and increasing in 
RCA 5. However, pup production is increasing in both areas (Table 5.1, Table 5.3 and Figure 5.1). In the 
eastern Aleutian sub-region (RCA 6 and part of RCA 7), sea lions numbers are increasing at a statistically 
significant and robust rate (e.g., 3% or over per year).  In the western GOA sub-region, sea lion numbers 
are increasing at a robust rate, that is also statistically significant (i.e., 4.1% per year).  Further, in the 
eastern portion of this sub-region (RCA 8), the rate of recovery is not robust (between 0 and 3% per year). 
In the central GOA sub-region (part of RCA 8 and part of RCA 9), sea lion numbers are stable. Finally, in 
the eastern GOA the rate of increase is both robust and statistically significant. However, in the western 
portion of the sub-region (RCA 9), the rate of recovery is not robust, while in the eastern portion of the 
sub-region, the rate of recovery is robust.    
 
The western Aleutian Islands (RCAs 1-3) represents an ecosystem characterized by a narrow continental 
shelf. Relative to other subareas (Bering Sea or GOA), the Aleutian Islands region as a whole (RCAs 1-5) 
has the smallest total biomass of the important Steller sea lion prey (Table 5.1). Throughout much of the 
Aleutian Islands, Steller sea lions rely primarily on two key prey species: Atka mackerel and Pacific cod. 
Telemetry results indicated that juveniles foraged intensively inside of critical habitat and that they also 
ranged widely offshore, perhaps foraging within eddy systems to the west and north of the Aleutians. 
Since 1999, fisheries have removed a consistently high proportion of the total catch within critical habitat. 
During this same time Steller sea lions numbers continued to decline. While some regionally limited 
fishery changes have been implemented to reduce seasonally aggregated catch within critical habitat or to 
improve dispersal of catch (e.g., seasonal/spatial quotas, platoons), in general these measures have not 
been associated with any significant change in Steller sea lion trends. In the far west (RCAs 1-3), a 
combination of factors has possibly affected Steller sea lions: (a) total removals of Atka mackerel and 
Pacific cod with a high proportion of catch inside critical habitat, (b) spatial heterogeneity of Steller sea 
lion foraging habitat (highest habitat patchiness, fewest prey options, and least productive of the three 
eco-regions) and (c) killer whale predation.  

 
RCAs 4 and 5 are similar to RCAs 1-3 due to a narrow shelf, relatively small groundfish biomass, and a 
low diversity Steller sea lion diet. There has been no fishing for the primary groundfish prey species 
(Atka mackerel) within critical habitat in RCA 5 since 2002, nor any directed Atka mackerel fishery ever 
in RCA 4. In RCA 4 Steller sea lion non-pup numbers show a decline between 2000 and 2008, while pup 
production has increased during this time period. In RCA 5, sea lion numbers are increasing, but not 
robustly. A combination of a high proportion of Pacific cod catch within critical habitat in winter in an 
intermediate Steller sea lion foraging environment in RCAs 4-5 has possibly resulted in chronic long-term 
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nutritional stress that has adversely affected survival and reproduction to the extent that the population is 
not recovering at a robust rate.  
 
The central Bering Sea and GOA region (RCAs 6-7) represents an ecosystem characterized by a broad 
continental shelf, the largest biomass of important Steller sea lion groundfish prey species (pollock and 
cod), and a relatively diverse Steller sea lion diet. Here, Steller sea lion numbers are increasing at a robust 
rate. Telemetry data from RCA 6 shows that juveniles forage primarily within critical habitat areas 
including the extensive SSLCA. In RCA 7 juveniles utilize critical habitat areas intensively, but they also 
move offshore into eddy systems. Since 1999, fishery measures have significantly reduced catch in 
critical habitat and have seasonally dispersed catch as well, particularly in RCA 6. Fishery management 
measures in this highly productive region appear to be sufficient to allow for recovery of these RCAs. 
 
RCAs 8 and 9 are characterized by a continental shelf and groundfish prey biomass of intermediate 
magnitudes compared to Areas 1-5 (smaller) and Areas 6-7 (larger). The diet of Steller sea lions is 
relatively diverse in these areas, and the chief groundfish prey species are pollock, salmon, Pacific cod 
and arrowtooth flounder. A high proportion of the total catch of pollock and Pacific cod is caught in 
winter and within critical habitat. Steller sea lion numbers have stabilized over the last 20 years, but have 
shown only slight increases in the 2000s in these RCAs, suggesting that fishery measures may have 
provided for limited recovery. A combination of high catch amounts of pollock and Pacific cod within 
critical habitat in winter in RCAs 8-9 in an intermediate Steller sea lion foraging environment could 
possibly have resulted in chronic long-term nutritional stress that has adversely affected reproduction, but 
probably not survival, resulting in the current population stability and lack of recovery.  

  
RCA 10 is the area that contains the easternmost region of the western DPS. It contains Prince William 
Sound, the eastern GOA, and the Kenai coast. Steller sea lion numbers appear to be recovering in this 
region at a robust rate and are meeting the demographic criteria contained within the Recovery Plan. The 
composition of Steller sea lion prey differs here from that in RCAs 1-9, shifting to a prey complex more 
similar to that found in southeast Alaska. Telemetry data indicates that most juveniles forage within 
critical habitat zones within PWS and the offshore islands. These areas are closed to trawling for pollock 
and Pacific cod. No changes in fishery management measures appear necessary within RCA 10.  
 
In the Russian/Asian portion of the western DPS (see NMFS 2007 for a detailed description of the 
Russian component of the western DPS), data collected in the former Soviet Union indicates that in the 
1960s, the Steller sea lion population totaled about 27,000 (including pups), most of which were in the 
Kuril Islands. Between 1969 and 1989, numbers of adult and juvenile Steller sea lions at major rookeries 
and haul-outs in the Kuril Islands alone declined 74% (Merrick et al. 1990). By 1990, the total Russian 
population had declined by approximately 50% to about 13,000 (the populations most proximate to the 
U.S. portion of the western DPS). Between the early 1990s and 2008, the Russia/Asian population 
(including pups) increased at a statistically significant and robust rate to about 25,000 overall (Burkanov 
and Loughlin 2005, V. Burkanov personal communication, J. VerHoof, personal communication). 
 
7.4.2 Assess Risk to the Western DPS 
 
7.4.2.1 Threats to Survival and Recovery 
 
Currently there is no evidence strongly indicating that infectious disease, acute toxicity, or pollutants are 
responsible for the lack of recovery sufficient in scope to allow downlisting or delisting in the western 
DPS, nor are they thought to have an effect large enough to adversely affect critical habitat. Given 
available estimates for the current rate of juvenile survival in Steller sea lions from the eastern Aleutians 
through the eastern Gulf of Alaska, predation by killer whales on Steller sea lions in this area is unlikely 
by itself to reduce Steller sea lion survival to the point where recovery is impeded (see Section 4.7.2).    
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Steller sea lions collected in the GOA during the mid-1980s showed evidence of reproductive failure and 
reduced rates of body growth consistent with nutritional limitation. Comparatively low birth rates for 
females from the western DPS from mid-1970s to mid-1980s coupled with elevated embryonic and fetal 
mortality appear to have contributed to decreased reproductive performance during the period of early 
decline. Age-structured models fit to pup and non-pup counts suggest that this decline in reproductive 
success continued through the 1990s and into the 2000s (Holmes et al. 2007), but there is no comparable 
direct evidence that acute nutritional stress was responsible for the continued decline of the western DPS 
during the 1990s. The continued drop in the reproductive rate in the 1990s and the population’s relative 
slow rate of increase in the 2000s, may have been due to chronic poor nutrition although other causes 
have been suggested. The 1990s data suggest that (1) although diet composition of western animals had 
not changed, adult females appeared to secure enough food to adequately nurse their pups within the first 
4-6 weeks of lactation, and (2) if food limitation was a major cause of continued declines (either through 
a shortage of prey or a low abundance of high energy prey) it affected reproductive performance of adult 
females, but not survival of juveniles. There have not been any adult female Steller sea lions captured and 
handled since the late 1990s, due to the focus on juveniles from 2000 to 2006, and the termination of 
permits necessary to handle adult females since 2006. Thus, we must examine a variety of data sources 
that are not nearly as direct as the data collected in the 1970s and 1980s to evaluate the potential for 
adverse effects due to chronic nutritional stress. 
 
Evidence from the central GOA suggests that decreased juvenile survival is largely responsible for the 
steep decline of Steller sea lions in at least this portion of the western DPS in the 1980s. However, in the 
1990s juvenile survival began to recover while lower reproductive success contributed to the slower 
declines of that period. A lack of a robust recovery between 2000 and 2008 was possibly produced by 
rising adult and juvenile survival rates, and perhaps declining natality rates. This same process may be 
affecting RCAs 1-3. Models with population structure resulted in extirpated regions while those built as 
one population resulted in high likelihoods of extinction for the western DPS. However, while loss of 
subpopulation connectedness was not considered and although some subpopulations persisted in the 
models, NMFS believes that management at the sub-regional level is important to appropriately reduce 
the risk of extinction overall and to meet the guidelines for downlisting found in the Recovey Plan. 
Regional extirpation is a threat identified in the recovery plan with measures in the demographic criteria 
designed to address this threat (i.e., the requirement to avoid no two adjacent subareas from declining 
over the recovery period).  
 
The western DPS of Steller sea lion shows significant improvement in the numbers of pups produced in 
the core of its former range, the eastern Aleutian Islands and western GOA, as well as the eastern GOA 
(Prince William Sound) and the Russian/Asian sub-region. These improvements could be related to the 
imposition of fishery measures in the early 2000s. However, pup production continues to decline 
precipitously in the western and and part of the central Aleutian Islands (RCAs 1 and 2). The 178°W 
longitude boundary (Tanaga Island) within the central Aleutian Islands separates rookeries declining in 
abundance to the west from rookeries increasing to the east (RCAs 4-10, with a few exceptions). Reduced 
natality is considered to be a primary driver in the current lack of a robust recovery in the western DPS.  
 
In order to be downlisted from endangered to threatened, the Recovery Plan calls for a statistically 
significant increase in the overall non-pup trend for 15 years with no two adjacent subareas declining. The 
pup and non-pup count data, except for those from the western Aleutian sub-region, are consistent with 
this guideline. That is, if the current rate of increase of non-pup numbers continues through 2014 with the 
current monitoring schedule, the rate of increase in numbers of animals in the Alaskan portion of the 
western DPS would be significant. As noted above, the rate of increase in numbers in the Russia/Asian 
sub-region is already statistically significant. However, as also noted above, the current decline in 
numbers in the western Aleutian Islands would preclude any chance of downlisting in the near future.  
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In some areas, management measures to mitigate these fishery impacts (e.g., Atka mackerel fishery 
exclusion zones around rookeries) may not be equally effective in all areas due to differences in the 
spatial distribution of essential habitat inside and outside of these zones. Exclusion zones appear to be 
more effective in isolating fishery effects in regions open to the fishery where zone and habitat boundaries 
are similar (e.g., Seguam Pass). In these areas, aggregations of fish inside the exclusion zone have low 
exchange rates with aggregations of fish outside, at least over the course of short-term fisheries (i.e., 1-2 
weeks). Exclusion zones are less effective in those areas where zone boundaries cut across habitat where 
fish would be expected to move freely, thus allowing fisheries outside to negatively influence prey 
populations thought to be protected inside the zone (e.g., Amchitka). FIT and other studies of trawl 
exclusion zone effectiveness around Cape Sarichef (Unimak Island) have shown similar results with 
respect to the Pacific cod trawl fishery on the southeastern Bering Sea shelf (Fritz and Brown 2005, 
Conners and Munro 2008). Spatial heterogeneity in important prey habitat in some critical habitat fishery 
exclusion zones, especially in the Aleutian Islands and to some extent the central GOA, may not have 
been fully accounted for when exclusion zones were delineated. Thus, there may be adverse effects on 
prey fields within closed areas that were not previously anticipated.  
 
7.4.3 Summary of Weight of Evidence for Risks to the Western DPS 
 
The Steller sea lion population in the western DPS has declined significantly through the 1980s and 
1990s, but since 2000 the decline has ceased and in most subareas the wSSL population is increasing. 
Sub-regions where the decline continues at more than 0.5% are the western and central Aleutian Islands 
(RCAs 1-5). In the other five sub-regions Steller sea lion abundance is approximately stable to increasing, 
although the rate of increase is statistically significant (P < 0.1) in only three of these five sub-regions.  
 
The area inhabited by the wDPS is a fished ecosystem, from which large quantities of certain target 
species have been harvested since the 1960s, initially by foreign fisheries and by 1989 entirely domestic 
fisheries. The count of Steller sea lions in the wDPS in the Kenai to Kiska census area was over 100,000 
animals (non-pups) by the end of the 1950s and about 90,000 around the end of the 1970s. Then a marked 
decline commenced with about 22,000 non-pups counted in this census area by 1990, and by 2000 the 
number of non-pups was at about 15,000. About 17,000 were counted as of 2008 in the Kenai to Kiska 
census area, the last survey date for non-pup animals.  
 
Many have speculated on reasons for the decline in the 1980s and 1990s. Hypotheses advanced include a 
climate regime change in the late 1970s that may have altered habitat conditions and prey abundance and 
diversity, increased predation on SSLs, intentional and non-intentional human-caused mortalities, and 
indirect fishery effects. It is generally agreed that the primary factor or factors responsible for the steep 
decline in the 1980s will never be identified with any assurance. Likely it is a combination of multiple 
factors (NRC 2003). In this last decade, the available information on birth and death rates indicates that 
adult and juvenile survival rates are similar to those pre-decline, but that natality has declined on the order 
of 30% relative to the pre-decline era. Our understanding about changes in these vital rates is limited 
because the number of sub-regions properly studied in the western DPS is limited to perhaps two or 
maybe three (e.g., Marmot Is. in RCA 9).   
 
Pup to non-pup ratios are an indicator of reproductive rates (or natality) in sea lion populations. Chapter 3 
describes some of the caveats about the interpretations of ratios of counts of pups to counts of non-pups. 
Values for the ratios of counts of pups to adult females on rookeries are provided in Table 3.6. Pup/adult 
female ratios in the western AI sub-region are the lowest of any of the western Steller sea lion DPS sub-
regions (i.e., 0.29). All other sub-regions show pup/adult female ratios of 0.37-0.42, which are about 28% 
higher than in the western AI. In the central AI, a sub-region that has experienced a 36% decrease in 
natality over the past three decades (Holmes et al. 2007), the pup/adult female ratio is 0.39. The pup/adult 
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female ratio for the eastern DPS is in excess of 0.8, which is associated with a robust rate of increase in 
abundance for over 20 years (i.e., 3% per year).  
 
Other measures of SSL natality have been published including models by Holmes et al. (2007) and 
Maniscalco et al. (2010). Brand/resight work, particularly in Russia (Burkanov 2010) show that some 
SSLs move away from branding sites, possibly confounding calculation of pup/non-pup ratios as 
indicators of natality. Results of these various studies are equivocal in ascertaining a natality rate that 
would result in continued population increase. Given population increases in four of the seven sub-
regions in the western DPS from 2000-2008, natality appears sufficient to insure increases in most of the 
sub-regions. However, interpretation of a successful natality rate inferred from pup/adult female ratios is 
confounded as the ratio in the central Aleutian Islands (0.39) where the population is decreasing in 
numbers of non-pups and pups is greater than the ratio in the eastern Aleutian Islands and the western and 
eastern GOA where numbers of non-pups and pups are increasing (Table 5.3). 
 
Pup to non-pup ratios based on data collected in 2009 suggest that natality rates of the western DPS are 
lower than those in southeast Alaska (DeMaster 2009). The pup to non-pup ratio from the two largest and 
oldest rookeries in southeast Alaska (Forrester Complex and Hazy Island), was 0.85. Rookery pup to non-
pup ratios varied from 0.44 to 0.63 among sub-regions in the western DPS in 2009 and averaged 0.57 
(DeMaster 2009). The most reasonable explanation for the pattern of natality in the western DPS relative 
to the eastern DPS is that the western DPS is nutritionally stressed as other hypotheses related to 
mechanisms associated with decreased natality (e.g., disease and contaminants) have for the most part 
been dismissed as not being significant.  
 
This BiOp seeks to address the issue of whether the groundfish fisheries in the GOA and BSAI areas are 
jeopardizing the continued existence of the western DPS of Steller sea lions or adversely modifying its 
critical habitat. Given that in the seven sub-regions identified in the down- and de-listing criteria in the 
Steller sea lion Recovery Plan (NMFS 2008), trends in abundance are increasing in five sub-regions, our 
primary focus of this Biop has been directed at the two sub-regions where declines in abundance have 
been recorded since 2000. The continued decline in these sub-regions in light of continued fisheries, some 
of which that target prey utilized by Steller sea lions, is of considerable concern to the Agency. We 
recognize existing fishery measures are likely mitigating impacts on Steller sea lions in other sub-regions, 
allowing recovery to continue, and are not recommended for change; our focus here is on what additional 
measures, or changes in measures, may be required in the two sub-areas that do not appear to be 
recovering and are thus of primary concern.  
 
It appears from the weight of evidence that the following factors have acted or continue to act 
individually or together to cause significant declines or otherwise limit the rate of recovery in one or more 
of the sub-regions that comprise the distribution of this DPS. 
 

 Change in carrying capacity for SSLs; the North Pacific is likely a different ecosystem today than 
in the 1950s and 1960s. No regime shift has occurred since the decline began in the late 1970s or 
early 1980s that might suggest another favorable foraging environment for Steller sea lions is on 
the horizon. Therefore, the habitat for the western DPS in the North Pacific may be close to its 
maximum capacity to sustain both SSLs, other large piscivorous marine mammals, ichthyo-
piscivorous competitors, and current fishing levels. 

 Overlapping diets among SSL competitors, particularly arrowtooth flounder (Section 4.2.4; Boyd 
2010), which is likely at the highest abundance ever in the North Pacific, may be a factor in 
placing competitive pressure on common prey items for Steller sea lions, and although data are 
unavailable, conceivably this competitive pressure could have a role in depressing the rate of 
recovery of the western SSL population. This interaction may vary by sub-region. 
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 Killer whale predation can be locally high and could be suppressing SSL recovery in some parts 
of the Aleutian Islands (e.g. Durban et al [2010] reported very high numbers of killer whales in 
the central and eastern Aleutians, numbers sufficient to heavily prey on local Steller sea lions, 
although killer whales may not necessarily be present in high numbers at one time or place) and 
may be the single greatest source of mortality for juvenile SSLs in the eastern GOA region 
(Horning and Mellish 2010a). 

 The importance of nutritional stress in explaining the dynamics of the western SSL DPS has been 
debated for decades, and the current conclusion is that pollock in adequate availability can sustain 
healthy populations of SSLs; SSLs for optimal foraging require a diversity of prey species and 
have adapted to seasonal sources of high energy prey and to the mix of prey species present in 
their foraging areas (Rosen 2009, Trites et al. 2007, Womble et al. 2009, Winter et al. 2009, 
Sigler et al. 2009). 

 Body condition of SSLs in the western DPS is relatively good (i.e., compared to body condition 
in animals from the eastern DPS), particularly for pups (Rea 2010), indicating nutrition is 
sufficient to produce healthy young and sustain healthy juveniles and adults. Another indicator of 
SSL condition, skull size, hasn’t changed as it likely would have if nutritional stress were the 
primary issue over the last 2-3 decades (Trites et al. 2008). 

 Direct mortality of SSLs through a combination of historic commercial harvests, subsistence 
harvests, intentional kill, and incidental take in fisheries may explain a large portion of the 
western Steller sea lion population decline that occurred through 1980 (Trites and Larkin 1992, 
Atkinson et al. 2008) but these sources have not likely affected the population in the past decade. 

 Disease and contaminants could be a factor, but data are scarce and spotty and the preponderance 
of evidence does not support either as being significant factors. Interestingly, PCB levels and 
mercury in SSL tissues are higher in the western portion of the range of the wDPS (L. Rea, 
presentation to SSL Mitigation Committee, January 2010); and plasma haptoglobin levels are 
significantly higher in sea lions in the Aleutians and GOA than in SE Alaska (Zenteno-Savin et 
al. 1997). 

 Correlations between western SSL trends in abudance to commercial groundfish fisheries are 
highly varied, some positive, some negative, and some spurious (Hennen 2006, AFSC 2010a). 
There are certainly no significant negative relationships between western SSL trends in 
abundance and commercial fisheries since 2008 (NMFS 2010a). 

Past SSL telemetry data indicate SSLs in certain areas have tended to forage close to land, most within 20 
nm. New spatial analyses indicate that SSLs indeed forage close to rookeries and haulouts, particularly in 
the 0 to 10 nm zone and also in the areas further offshore to 20 nm (Boor 2010, AFSC 2010b). In 
particular, recent telemetry information indicates that in RCAs 1, 2 and 3 an unusually large proportion of 
telemetered animals forage outside 20 nm (AFSC 2010b). This may also be the case for parts of the 
central GOA sub-region. Therefore, it appears that foraging strategies of Steller sea lions vary by sub-
region. While specific mechanisms related to competitive interactions between SSLs and commercial 
fisheries are difficult to verify, it appears that commercial fisheries, at least in the western and parts of the 
central Aleutian Islands, may remove fish that are prey for SSLs that forage there, or may draw down 
biomass levels in the general region, affecting prey availability in nearshore areas where SSLs prey most 
heavily (Ortiz and Logerwell 2010). 
 
Diet information indicates the dependence of SSLs on certain prey species varies by sub-region. Steller 
sea lions in the western and central AI region heavily depend on Atka mackerel (96% FO winter, 55 % 
FO summer) which is the major target species harvested in commercial fisheries. Steller sea lions also 
require Pacific cod in the western and central AI sub-regions (6 % FO summer, 26 % FO winter). The 
ratio of the biomass of pollock, cod, and Atka mackerel in crticial habitat to the biomass of those prey 
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species consumed by SSLs in a given region (NMFS 2001 – referred to as forage biomass ratios) is 
relatively low in the AI region (11 for AI, 446 for EBS, 17 for GOA), suggesting fishery removals may 
have a more adverse more effect in the AI sub-regions than in other sub-regions where forage biomass 
ratios are higher. However, it should be noted that the interpretation of forage biomass ratios regarding 
our ability to characterize a prey field as adequate or not for a recovering population of SSL requires 
certain assumptions to be met, for which the data needed to test these assumptions are generally not 
available.  Nonetheless, harvested levels of Atka mackerel and Pacific cod are highest in the western AI 
and the western portion of the central AI sub-regions than elsewhere in the Aleutian Islands.  
 
The AI region also may be a more rigorous physical environment as evidenced by frequent stormy 
conditions, variable temperatures, and complex frontal features related to sea surface temperatures. The 
AI region may also be less hospitable for Steller sea lions (Lander et al. 2010) than other regions.  
 
7.4.4 Conclusions 
 
The analysis in the preceding chapters, and summarized above in this chapter, forms the basis for 
conclusions as to whether the proposed actions satisfy the standards of ESA Section 7(a)(2). To do so, the 
action agency must insure that their proposed action is not likely to jeopardize the continued existence of 
any listed species or destroy or adversely modify their designated critical habitat. Chapter 3 defines the 
biological requirements of the western DPS. Chapter 4 evaluates the relevance of the Environmental 
Baseline to the status of the western DPS of Steller sea lion. Chapter 5 details the likely effects of the 
proposed action on the western DPS. Chapter 6 considers the cumulative effects of relevant non-Federal 
actions reasonably certain to occur within the action area. In this Chapter, NMFS reviews the response of 
Steller sea lion to these various effects (Section 7.4.1) and must assess the risk to the species (Section 
7.4.2). On the basis of this information and analysis, NMFS draws it conclusions about the effects of the 
action on the survival and recovery of the western DPS of Steller sea lion. 
 
The questions which must be addressed in this consultation are whether the action jeopardizes the 
species’ continued existence and whether the action adversely modifies or destroys designated critical 
habitat for the species. As the court stated in National Wildlife Federation, even if the baseline itself 
causes jeopardy to the species, only if the project causes additional harm can it be found to jeopardize the 
species’ continued existence. An agency can take action to lessen or remove the jeopardy.  It cannot take 
action that would increase the jeopardy through additional harm. Id.at 1236. This also applies to adversely 
modifying or destroying designated critical habitat. The agency must evaluate the action’s effects, 
separate from the conditions that would exist if the action were not carried out. Having made such an 
analysis, and recognizing the baseline condition for the western DPS is one in which there exists an 
unacceptably high probability of extinction, we find that the proposed action, which in this case is the 
current action continued into the future, is likely to present such “additional harm”. This harm would be 
due largely to the indirect effects of the action in the western and central Aleutian Island sub-regions of 
the western DPS of Steller sea lion, and the direct effects of the action on their habitat through the 
removal and negative modification of important prey species.  
 
Our assessment found that there is considerable new information since the 2000 FMP Biological Opinion 
was completed. Although such new information provides insight into the habitat requirements of Steller 
sea lions, it also creates an extremely large body of sometimes-contradictory evidence to examine. The 
above Summary of Weight of Evidence, Section 7.4.3, compiles the salient information relevant to the 
opinion presented in this Biological Opinion. Many study results are equivocal or lack the definition 
necessary to inform management action; others show association but fail to demonstrate cause. Our 
approach was to assess relationships between fishery policy and implementation and the likelihood of 
affecting Steller sea lions or their critical habitat through a sequential, multi-faceted, weight of evidence 
approach. It is reasonable to conclude that some of the conservation measures implemented since the 
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2000 FMP Biological Opinion have been effective in ameliorating stressors that existed prior to 
implementation, especially in some sub-regions. However, it is NMFS’ biological opinion that the 
available scientific information also indicates these efforts, which are included in the proposed action, are 
not adequate to insure that jeopardy to the western DPS of Steller sea lion is avoided. NMFS’ finds that 
the current fisheries, as modified by the actions and RPAs contained in past biological opinions, continue 
to impede the survival and recovery of the western DPS of Steller sea lion. Thus, additional measures are 
necessary to avoid jeopardy.  
 
A significant rationale for this conclusion is based on the continued decline in abundance and the vital 
rates of Steller sea lions within the western and central Aleutians (RCAs 1, 2, 3 and 4). There is a strong 
correlation between the spatial and temporal intensity of fisheries and the long-standing and steep decline 
in local abundance and growth in Steller sea lion populations. This decline appears to be from true 
reductions in numbers of individuals due to decreases in the habitat functionality as a consequence of the 
continued fishery operations within these regions, and is not significantly influenced by emigration to 
other areas (although some redistributions may be expected). Unfortunately, the data needed to evaluate 
the impacts of killer whale predation are not available. The proposed action, which is a continuation of 
the past and current Federal and parallel fisheries, is likely to continue this trend, with the risk of eventual 
extirpation of Steller sea lions in the western Aleutians. 
 
These consequences, along with the present status of the western DPS, are expected to increase the risk of 
extinction by their effect on Steller sea lion numbers, reproduction, and distribution. While new 
information indicates other regions of the western DPS is or may be showing positive growth, NMFS 
believes that the loss of the western Aleutian Steller sea lions and the functional impairment of that 
habitat would be significant to the whole western DPS, and would be expected to appreciably reduce the 
likelihood of their survival and recovery in the wild.  
 
The sum of information available on the Steller sea lion population trends, predation and competition for 
prey resources, fishery harvest of prey resources, other factors (contaminants, disease), diet, foraging 
geography, and ecosystem carrying capacity together indicate that Steller sea lions in the western and 
portions of the central AI subareas (RCAs 1,2, 3, and 4) require the implementation of conservation 
measures that will promote the recovery of SSLs sufficient to eliminate the existing risk of local 
extirpation or overall extinction.  
 
Therefore, NMFS concludes in this Biological Opinion that analysis of available data indicates that 
adverse relationships between the action and western DPS of Steller sea lion may exist in the western and 
portions of the central AI sub-region where two specific fisheries, for Atka mackerel and Pacific cod, 
target important Steller sea lion prey, and where biomass levels of these prey species are low relative to 
other sub-regions in the range of the western DPS. While these fisheries cannot be unequivocally shown 
to be a causative factor in continued Steller sea lion declines in the western portion of the western DPS in 
Alaska, NMFS believes that competition between these fisheries and Steller sea lions may compromise 
the availability of food resources for Steller sea lions sufficiently to jeopardize their continued existence 
or to adversely modify their critical habitat. Only a small percentage of Steller sea lions remain in the 
western and central AI sub-regions relative to the population level pre-decline. Fishery removals of prey 
in the western and central AI sub-region may be adversely affecting the western DPS of Steller sea lions 
in these areas sufficient to stress animals through longer and less successful foraging trips, and foraging 
trips that require more repetitive dives to acquire prey. The possibility that this interaction may be the 
primary cause of the observed declines in natality rates cannot be eliminated.  Site specific data on vital 
rates and food habits that could prove or disprove a direct causative link in the region where declines in 
abundance have been reported are not available. Nonetheless, the ESA requires that Federal agencies 
“insure that any action authorized, funded, or carried out by such agencies . . .  is not likely to jeopardize 
the continued existence of any endangered or threatened species or result in the destruction or adverse 
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modification of [designated critical habitat].”  Given the requirement that an agency “insure” its action is 
not likely to jeopardize, NMFS is taking a precautionary and measured approach by changing fishery 
harvests in the sub-regions that have demonstrated continued, robust declines in Steller sea lion numbers.  
These changes are designed to “insure” that the potential impacts of the Atka mackerel and Pacific cod 
fisheries are “not likely to jeopardize” endangered Steller sea lions. 
   
After reviewing the current status of the endangered western population of Steller sea lions, the 
environmental baseline for the action area, the proposed actions, and the cumulative effects, it is 
NMFS biological opinion that the action, as proposed, is likely to jeopardize the continued existence of 
the western DPS of Steller sea lions. 
 
7.5 Steller Sea Lion Critical Habitat: Western DPS 
 
7.5.1 Summary of Responses to the Environmental Baseline, Effects of the Action, and Cumulative 
Effects 
 
The response of critical habitat to the Environmental Baseline, Effects of the Action, and Cumulative 
Effects is presented earlier in this chapter (see Section 7.4.1 above for an expanded discussion which is 
incorporated here by reference in this assessment).  
 
The essential features of this habitat most relative to this assessment are the principal species of Steller 
sea lion prey, which include pollock, Atka mackerel, salmon, Pacific cod, cephalopods, arrowtooth 
flounder, and herring, among other species. These species may be highly dynamic, and heavily influenced 
by environmental variability (oceanographic conditions, regime shifts, climate change), ecological 
change, anthropogenic factors including commercial fisheries, and predation.  
 
The potential response of Steller sea lions to reduced availability of prey in portions of critical habitat left 
open to fisheries would be chronic nutritional stress (see Section 3.1). Reduced prey availability can lead 
to physiological responses by Steller sea lions that directly (e.g., reduced natality) or indirectly (e.g., 
increased mortality from predators due to increased foraging) reduce their population growth. A sustained 
reduction of prey resources across a broad geographic region, or ecosystem, would thus reduce the 
carrying capacity of Steller sea lions. These impacts have generally been referred to as nutritional stress 
(see Section 3.1.14). 
 
State-managed fisheries occur almost entirely within critical habitat. State-managed fisheries include 
salmon fisheries that occur in nearshore and offshore areas. Herring fisheries are also managed by the 
State. Both of these target high-energy forage species that may be important components (at least 
seasonally) of the diet of Steller sea lions. Additional cumulative effects include state groundfish fisheries 
in state waters and in the EEZ that are not managed under parallel regulations and are not included in a 
NMFS FMP. This includes lingcod, black, and blue rockfish, state waters sablefish, and the state waters 
Pacific cod fishery. The State of Alaska employs various management measures that indirectly provide 
some measure of protection to Steller sea lions, and all waters within 3 nm of shore within Steller sea lion 
critical habitat are closed to vessel entry, including vessels fishing under the State programs. These State 
fisheries would present similar issues and concerns as those associated with the proposed actions, albeit at 
much reduced levels. Generally these fisheries currently are small compared to the Federal fishing 
associated with the proposed action e.g. the 2000 State Pollock harvest for the Gulf of Alaska was 1.7% 
of the Federal fishery, although the state cod harvest was 22.5% of the total Federal ABC. The amount to 
which State-managed fisheries may add to the cumulative effects to the western DPS remains unknown, 
but could be significant in that they take place within near shore areas and often target highly-
concentrated, high value prey species for these sea lions. 
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Section 7.4.1 describes fisheries impacts to RCAs within critical habitat and the response of Steller sea 
lions and is incorporated here by reference. 
 
7.5.2 Assess Risk to Critical Habitat 
 
The question in assessing the risk of the action to critical habitat is whether the proposed action will 
reduce the value of critical habitat for the conservation of the species. Thus, NMFS must determine 
whether affected designated critical habitat is likely to remain functional (or retain the ability to become 
functional) to serve the intended conservation role for the species in the near and long term under the 
effects of the action, the environmental baseline and any cumulative effects. Much of the discussion in 
Section 7.4.2 above is incorporated here as well, specifically impacts to critical habitat and Steller sea lion 
responses to habitat changes. Assessing the risk of the action to critical habitat is very similar to assessing 
the risk of jeopardy because the jeopardy analysis is primarily habitat-based. Therefore earlier arguments 
are incorporated here, rather than repeating those arguments again.  
 
Prey resources are the most essential feature of marine critical habitat for Steller sea lions. The status of 
critical habitat is best described as the status and availability of the important prey resources contained 
within those areas, which include pollock, Atka mackerel, salmon, Pacific cod, arrowtooth flounder, Irish 
lord, rock sole, snailfish, herring, capelin, sand lance, other forage fish, squid, and octopus. Dominant 
prey items vary with region and season, but the most significant groundfish prey items for Steller sea 
lions in the western DPS are Atka mackerel, pollock, Pacific cod, and arrowtooth flounder, each of which 
have at least a 10% frequency of occurrence in the Steller sea lion diet.  
 
A reduction in prey resources in critical habitat may result in a reduction in population growth rate, which 
would therefore be a reduction in the conservation value. Specifically, reduced prey availability can lead 
to physiological responses by Steller sea lions that directly (e.g., reduced natality) or indirectly (e.g., 
increased mortality from predators due to increased foraging) reduces their population growth. A 
sustained reduction of prey resources across a broad geographic region (i.e., ecosystem) would thus 
reduce the carrying capacity of Steller sea lions. These impacts have generally been referred to as 
nutritional stress (see Section 3.1.14) and would be a reduction in the functionality of the conservation 
role of designated critical habitat. 
 
Despite the many factors and changes to these prey species over the last several decades, the biomass for 
Pacific cod and walleye pollock are largely near levels assessed in the mid- to late-1970s. However, data 
on the important and relevant matter of how prey availability within critical habitat may have changed 
over time is often unavailable. Chapter 4 describes the great difficulty in assigning causation to changes 
in prey biomass or local abundance.  
 
Removals of fish by these fisheries could have exacerbated natural changes in carrying capacity and may 
have contributed to declines in the western DPS. The implementation of conservation measures, in both 
the early 1990s and the late 1990s and early 2000s, is correlated with a reduction in the rate of decline of 
the western DPS (also see Section 5.1.2.2). However, the information necessary to determine if the 
conservation measures actually contributed to the reduced rate of decline is not currently available, and 
likely never will be to the extent of identifying cause and effect. AFSC (2010a) evaluated potential 
regional fishery effects on Steller sea lion trajectories. Their analysis found some negative correlations 
between fishing intensity and Steller sea lion declines in the 1990s, but that those were not evident in the 
2000s after the implementation of the most recent conservation measures, and that analysis also found 
positive correlations, likely spurious. Thus, it is possible that conservation measures implemented in the 
2000s have had a positive impact on reducing the impacts of the fishery exploitation strategy on Steller 
lions, but fall short of insuring that the Federal action, combined with the current conservation measures, 
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is not likely to destroy or modify crtical habitat so that its conservation value to allow for survival and 
recovery of the western DPS of Steller sea lion is impeded. 
 
We have discussed how Steller sea lions foraging near rookery sites in critical habitat depend on the 
availability of food supplies in the vicinity to meet the energetic needs involved in reproduction (adult 
females and males, and pups). The issue of prey availability and nutritional adequacy is highly complex 
and very likely specific to the eco-region or habitat site in question. Nonetheless, there is a reasonable 
correlation between some fisheries and localized reductions in prey species (essential features) to the 
extent that those fisheries could possibly inhibit the recovery of the western DPS. 
 
Differences in western Steller sea lion population response since 2000 is likely reflective of three main 
factors, (a) overall ecosystem productivity (i.e., Aleutian Islands is less than GOA which is less than the 
EBS), (b) fishery intensity within critical habitat on important Steller sea lion prey species, and (c) 
predation pressure (i.e., western Aleutian sea lions may be more susceptible than sea lions in sub-regions 
that contain more animals). For example, Steller sea lion populations in RCAs located in the Aleutian 
Islands and central GOA (low to medium productivity) experienced higher fishery intensities inside 
critical habitat (RCAs 1-3, 8-9). Steller sea lions in these RCAs performed poorer than those located in 
the EBS or western GOA (medium to high productivity), which experienced lower fishery intensities 
inside critical habitat (RCAs 6-7). Critical habitat areas in the Aleutian Islands west of 178°W are open to 
Atka mackerel directed fishing up to 60% of their annual catch, and open to the directed Pacific cod fixed 
gear fisheries with few restrictions on catch (other than BSAI TAC). Steller sea lion populations in these 
areas (RCAs 1-3) continue to decline and have shown no recovery since conservation measures were 
implemented in the early 1990s (e.g., no shooting). Critical habitat areas in the central GOA (RCAs 8-9) 
continue to provide a high proportion of the catches of pollock and Pacific cod, particularly in 
winter. Steller sea lion populations in these areas continued to decline through the 1990s and while 
increasing in abudance since 2000, the rate of increase is not robust. By contrast, Steller sea lion 
populations in regions with lower proportions of catch in critical habitat have stabilized or increased in 
the 2000s and may depend on the overall productivity of the region. Those areas in the EBS or western 
GOA (RCAs 6-7) have performed better than those in the Aleutian Islands (RCAs 1 - 4).  
 
7.5.3 Conclusions 
 
From these data and observations, NMFS concludes that the relative intensity of groundfish fisheries as 
currently prosecuted within critical habitat is negatively associated with Steller sea lion population 
response since 2000 and that these adverse effects on the availability of important Steller sea lion prey 
within critical habitat are exacerbated in areas of low ecosystem productivity and habitat spatial 
heterogeneity. Based on this analysis of the effects of the action, and considering the ongoing nature of 
this action, it is unlikely that designated critical habitat within the western DPS of Steller sea lion will 
remain functional (or retain the ability to become functional) to serve the intended conservation role for 
the western DPS in the near and long-term. 
 
After reviewing the current status of critical habitat that has been designated for the western 
population of Steller sea lions, the environmental baseline for the action area, the proposed action for 
Alaska Groundfish in the Bering Sea and Aleutian Islands and Gulf of Alaska, and the cumulative 
effects, it is NMFS biological opinion that the action, as proposed, is likely to adversely modify the 
designated critical habitat for the western DPS of Steller sea lion. 
 
7.6 Steller Sea Lion: Eastern DPS 
 
7.6.1 Summary of Responses to the Environmental Baseline, Effects of the Action, and Cumulative 
Effects 
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Steller sea lion populations in southeast Alaska increased at 3% per year through 2002 and likely at 
greater rates than that between 2002 and 2009 (DeMaster 2009). NMFS recognizes that there may be 
some small number of western DPS animals present in southeast Alaska, but that this constitutes an 
extremely small number of animals relative to the current population. Thus most of the increase in 
southeast Alaska is due to population increases in the eastern DPS. There are no fisheries for the principal 
groundfish prey species within critical habitat in southeast Alaska, and only very small fisheries for those 
species in the range of the eastern DPS. Given migration of some animals from the western DPS to the 
eastern DPS and evidence of pupping of those females, it is likely that habitat conditions in the eastern 
DPS provide for adequate survival and the ability to recover based on long-term demographics. There is 
little in the way of cumulative effects to the eastern DPS. 
 
7.6.2 Assess Risk to the DPS 
 
The eastern DPS is not in danger of extinction or likely to become endangered. Based on the recovery 
criteria (NMFS 2008) the eastern DPS has likely recovered. 
 
7.6.3 Conclusions 
 
After reviewing the current status of the threatened eastern DPS of Steller sea lion, the environmental 
baseline for the action area, the proposed action for Alaska Groundfish in the Bering Sea and Aleutian 
Islands and Gulf of Alaska, and the cumulative effects, it is NMFS biological opinion that the action, 
as proposed, is not likely to jeopardize the continued existence of the eastern DPS of Steller sea lion. 
 
7.7 Steller Sea Lion Critical Habitat: Eastern DPS 
 
Critical habitat within the eastern DPS of Steller sea lion consists of a 3,000 ft zone seaward of the three 
designated rookeries, numerous designated haulouts, and some identified terrestrial areas. 
 
7.7.1 Summary of Responses to the Environmental Baseline, Effects of the Action, and Cumulative 
Effects 
 
Given that there is very little removal of prey and virtually no removal of groundfish prey species of 
interest to Steller sea lions in this very nearshore area designated as critical habitat in the eastern DPS it is 
reasonable to conclude that there is no substantial effect to critical habitat within the eastern DPS of 
Steller sea lion. 
 
7.7.2 Assess Risk to Critical Habitat 
 
It is likely that designated critical habitat within the eastern DPS is likely to remain functional (or retain 
the ability to become functional) to serve the intended conservation role for the species (eastern DPS) in 
the near and long-term. 
 
7.7.3 Conclusions 
 
NMFS concludes that the proposed action does not destroy or adversely modify critical habitat in the 
eastern DPS of Steller sea lion.  
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7.8 Humpback Whales 
 
7.8.1 Summary of Responses to the Environmental Baseline, Effects of the Action, and Cumulative 
Effects 
 
Humpback whales were listed as endangered under the ESA in 1973 due to commercial exploitation that 
severely depleted its populations. Prior to 1905, there were an estimated 15,000 humpback whales in the 
entire North Pacific; by 1966, following commercial harvest, the population was estimated to be between 
1,000 and 1,200 animals. Following the IWC 1965 ban on commercial whaling in the Pacific Ocean, 
Soviet whalers continued to harvest humpback whales until 1980. Currently, some illegal whaling 
continues although actual harvest levels are unknown.  
 
Since listing and the prohibition on commercial harvest, the Central and Western North Pacific humpback 
whale populations have increased substantially. The current annual abundance estimate for the entire 
North Pacific population is 18,000-20,000 individuals, a significant increase from a previous estimate of 
approximately 6,010 animals. The overall increasing trend for these populations is probably at least 
partially the result of protective legislation enacted in both the United States and Canada during the early 
1970s that resulted in reduced mortality at a time when the population was below carrying capacity. 
 
Humpback whales exhibit two types of migrations: within-season movement through a portion of the 
summer range, and long-distance migrations between feeding and breeding grounds. However, data from 
the Structure of Populations, Levels of Abundance, and Status of Humpbacks (SPLASH) project 
conducted between 2004-2006 indicate that population structure and migration patterns are much more 
complex than previously understood. Additionally, humpback whales exhibit a high degree of site fidelity 
to specific feeding areas, with little interchange among them.  
 
Humpback whales feed mainly on small schooling fishes, euphausiids, and other large zooplankton. Fish 
prey species in the North Pacific include Pacific herring, capelin, juvenile walleye pollock, and sand 
lance. Should the animals not get enough food during the time spent in Alaska, compensation will not 
occur in other locations or at other times of the year, as humpback whales fast while on their breeding 
grounds. 
 
Effects of contaminants, toxins, and disease on humpback whale populations are largely unknown. Killer 
whales prey upon humpback whales, although such attacks are observed relatively infrequently. Younger 
animals may be more vulnerable to this type of predation during migration when group size is smaller 
than in summering or wintering areas. 
 
7.8.1.1 Western North Pacific Population 
 
The Aleutian Islands and Bering Sea are important foraging habitats for this population. Until recently, 
the Western North Pacific humpback whale population was estimated at about 400 animals (low sampling 
effort, recognized as an underestimate); currently, results from the SPLASH project estimate a population 
of approximately 6,000-14,000 for the Bering Sea and Aleutians, and 100-700 for Russia. 
 
Data from the SPLASH research effort suggested the likely existence of wintering areas that have not 
been previously described for humpbacks that forage in the Aleutians and in the Bering Sea. These 
animals were not well-represented in any of the winter sampling areas, indicating that they must be using 
a different and unknown winter location. Although a reasonable assumption for this breeding ground 
would be a region in the eastern central North Pacific, the location is uncertain given the complexities 
around migratory pathways. 
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7.8.1.2 Central North Pacific Population 
 
Most humpback whales in the Central North Pacific population spend the winter months in Hawaii where 
they breed, give birth to and nurse their calves. Some animals, however, remain on the feeding grounds 
year-round.  
 
Humpback whales in this population typically show fidelity to either the southeast Alaska or the Prince 
William Sound feeding areas. The current humpback whale abundance estimate in the combined feeding 
areas of southeast Alaska and Northern British Columbia is approximately 3,000-5,000 animals. The 
current best adult survival rate in the Central North Pacific population is estimated at 0.963, and the rate 
of increase for this population is currently acknowledged as 7% per year. 
 
Although measures of abundance continue to indicate an increasing trend, abundance estimates alone 
cannot be relied upon as accurate measures of population recovery without a long-term understanding of 
demographic parameters and variability in the population and the effects of natural and anthropogenic 
stressors on the status of the population. In addition, the population may be vulnerable to catastrophic or 
stochastic events that could result in significant declines and increase the species’ risk of extinction. 
However, on the basis of total abundance, current distribution, and regulatory measures that are currently 
in place, it is unlikely that this species is in danger of extinction in the foreseeable future. Critical habitat 
has not been designated for humpback whales anywhere throughout their range. 
 
7.8.2 Assess Risk to the Species 
 
We have found humpback whale prey species are not targeted or taken in significant amounts by the 
fishery actions evaluated in this opinion. Gear entanglements are not uncommon for these whales, and are 
associated with the fisheries under the proposed actions. However, it is unclear to what extent 
entanglements reported to the stranding network in Alaska involve groundfish fishing gear. Overall, the 
number of entanglements that that might result from interactions with groundfish fisheries appears to be 
low in contrast to other gear types. For such events that do occur with individual whales, the extent of 
entanglement from groundfish fisheries is not expected to have negative consequences for humpback 
whales in the North Pacific. 
 
The incidence of ship strikes and/or serious injury from vessels involved in the groundfish fisheries are 
likely to be negligible, and unlikely to have population level consequences for humpback whales in the 
North Pacific.  
 
Humpback whales may be disturbed by noise from fishing vessel engines. Typical measures of a whale’s 
reaction to the presence of a vessel have been visible changes in behavior, and whales may leave the 
action area if sufficiently disturbed. However, the effect of such displacement on individual humpback 
whales, if it were to occur, would not compromise the recovery or survival of the species. 
 
Cumulative effects on humpback whales include state-managed fisheries, which clearly have a direct 
impact on humpback whales. Over 100 entanglement incidents have been reported to the NMFS Alaska 
stranding program over the last 30 years, many involving pot gear and/or gill net gear from fisheries in 
inside waters in southeast Alaska, and areas around Kodiak, Homer and Seward. For many of these 
incidents, when disentanglement is not possible or the animal is not re-sighted, the ultimate fate of the 
animal remains unknown. State-managed fisheries represent an additional source of anthropogenic impact 
beyond those posed by the proposed action through entanglements to the Central North Pacific and 
Western North Pacific populations of humpback whales.  
 
7.8.3 Conclusions 
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Based on the above analysis, we do not expect that any elements of the action would affect population 
viability for humpback whales. If we do not expect an action to have adverse consequences on the 
viability of the subpopulations or foraging groups represented by humpback whales in the action area, we 
would not expect the Central North Pacific population or the Western North Pacific population of 
humpback whales to experience reductions in reproduction, numbers, or distribution that might 
appreciably reduce their likelihood of surviving and recovering in the wild.  
 
Therefore, the BSAI and GOA groundfish fisheries and their implementing FMPs, as well as the 
parallel fisheries, are not likely to jeopardize the continued existence of the humpback whale. 
 
7.9 Sperm Whales 
 
Sperm whales were listed as endangered under the ESA in 1973. Commercial whalers between 1947 and 
1987 harvested approximately 258,000 sperm whales in the North Pacific. In particular, the Bering Sea 
population of sperm whales was severely depleted. They were protected from commercial harvest by the 
IWC in 1981, although the Japanese continued to harvest sperm whales in the North Pacific until 1988.  
 
7.9.1 Summary of Responses to the Environmental Baseline, Effects of the Action, and Cumulative 
Effects 
 
Sperm whales are found throughout the North Pacific and throughout most Alaskan waters, usually in 
waters greater than 300 m in depth. Mature female and immature sperm whales of both sexes are found in 
temperate and tropical waters; sexually mature males join these groups throughout the winter. During the 
summer, mature male sperm whales are thought to move north into the Aleutian Islands, GOA, and the 
Bering Sea.  
 
Reliable estimates for population abundance, status, and trends for the Alaska population of sperm whales 
are not available. However, the number of sperm whales in the eastern North Pacific has been estimated 
to be 39,200 animals. Alternatively, sperm whale density extrapolations have resulted in a practical 
working estimate of sperm whale abundance for the entire North Pacific ranging from 100,000-200,000 
animals.  
 
Sperm whales feed primarily on mesopelagic squid, but also consume octopus, other invertebrates, and 
fish. Fish eaten in the North Pacific included salmon, lantern fishes, lancetfish, Pacific cod, pollock, 
saffron cod, rockfishes, sablefish, Atka mackerel, sculpins, lumpsuckers, lamprey, skates, and rattails. 
Daily food consumption rates for sperm whales ranges from 2 - 4% of their total body weight. Male 
sperm whales are known to take sablefish off longline gear in the GOA. A discussion of this behavior can 
be found in the Environmental Baseline section for this species.  
 
The estimated annual rate of human-caused mortality and serious injury appears to be minimal for this 
population. On the basis of total abundance, current distribution, and regulatory measures that are 
currently in place, it is unlikely that this species is in danger of extinction in the foreseeable future. 
Critical habitat has not been designated for sperm whales anywhere throughout their range. 
 
7.9.2 Assess Risk to Species 
 
There is potential for competition between sperm whales foraging for prey species and groundfish 
fisheries in the GOA. While the extent of this impact is currently not well understood, there is no 
evidence that the groundfish fisheries in Alaska compromise sperm whale diet.  
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Sperm whales are known to pick longline fishing gear in Alaskan waters, and this depredation has been 
increasing throughout the last decade. Most recorded episodes of predation on catch have occurred in the 
GOA rather than in the BSAI region; thus, this is where most exposure is likely to occur resulting in 
fisheries interactions and entanglements. Entanglements have occurred, although available evidence does 
not indicate sperm whales are being killed or seriously injured as a result of these interactions although it 
is possible that whales may break through or carry off trailing gear and become debilitated, injured, or die 
as a result, with no observation of the event. The incidence of sperm whale entanglement in Alaska 
appears to be low, and would not be expected to rise to a level that would have population level 
consequence for sperm whales. 
 
While possible, the incidence of ship strikes and/or serious injury from ship strikes involved in the 
groundfish fisheries to sperm whales are likely to be minimal and not expected to result in an adverse 
population level effect for sperm whales in Alaska.  
 
Any impact to sperm whales due to disturbance by vessels is uncertain. Given that many individual sperm 
whales are attracted to the sound of groundfish vessel engines and gear hauling catch, it would appear that 
they often do not interpret such noise as disturbance. Additionally, as depredation behavior in Alaska is 
only known to involve male sperm whales, it is unlikely vessel disturbance would present a concern for 
the species. 
 
7.9.3 Conclusions 
 
Based on the foregoing analysis, we do not expect that any elements of the action would affect population 
viability for sperm whales. If we do not expect an action to have adverse consequences on the viability of 
the subpopulations or foraging groups represented by sperm whales in the action area, we would not 
expect the population of sperm whales to experience reductions in reproduction, numbers, or distribution 
that might appreciably reduce their likelihood of surviving and recovering in the wild.  
 
Therefore, the BSAI and GOA groundfish fisheries and their implementing FMPs, as well as the 
parallel fisheries, are not likely to jeopardize the continued existence of the sperm whale. 
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8 REASONABLE AND PRUDENT ALTERNATIVE 
 
Regulations (50 CFR §402.02) implementing section 7 of the ESA define reasonable and prudent 
alternatives as alternative actions, identified during formal consultation, that: (1) can be implemented in a 
manner consistent with the intended purpose of the action; (2) can be implemented consistent with the 
scope of the action agency’s legal authority and jurisdiction; (3) are economically and technologically 
feasible; and (4) avoid the likelihood of jeopardizing the continued existence of listed species or the 
likelihood of resulting in the destruction or adverse modification of designated critical habitat. 
 
Based on the synthesis discussion in Section 7 and the supporting evidence in other chapters of this 
Biological Opinion, a reasonable and prudent alternative (RPA) to the manner in which the groundfish 
fisheries are managed in the BSAI is required to avoid: (1) jeopardy to the western DPS of Steller sea 
lion, and (2) adverse modification of its designated critical habitat.  
 
8.1 Previous Conclusions and Reasonable and Prudent Alternatives 
 
The analysis in the FMP Biological Opinion (NMFS 200) supported a determination that certain 
groundfish fisheries authorized by the FMPs were likely to jeopardize the continued existence of 
endangered Steller sea lions and adversely modify their critical habitat. These determinations resulted 
from available evidence of competitive interactions between the fisheries for pollock, Atka mackerel and 
Pacific cod and Steller sea lions. This competitive interaction, occurring at the global, regional and local 
scales, was shown to likely jeopardize the continued existence of Steller sea lions by interfering with their 
foraging opportunities for three major prey species. This interference likely reduced Steller sea lion 
reproduction and survival. The reduction in survival and reproduction increased the decline in the 
numbers of Steller sea lions relative to an unfished action area. Scientific evidence suggested that the 
same competitive interaction had also adversely modified critical habitat designated for Steller sea lions 
by reducing prey availability at temporal and spatial scales relevant to foraging Steller sea lions. Because 
the competitive interaction was the basis for both the determinations of jeopardy and adverse modification 
of critical habitat, the RPA in the FMP Biological Opinion avoided jeopardy and adverse modification by 
requiring FMP amendments that protected both the population from the adverse competitive effects of the 
fisheries and protected the availability of an adequate prey field inside critical habitat. The following is a 
summary of the general principles used in the RPA from the FMP Biological Opinion (NMFS 2000) to 
minimize competition between fisheries and Steller sea lions. 
 
The RPA from the FMP Biological Opinion (NMFS 2000), focused on 4 key elements: 
 

1. Global Control Rule, 
2. Fishery Closures to Eliminate Competition, 
3. Spatial Distribution of Fisheries, and 
4. Temporal Distribution of Fisheries. 

 
The RPA from the FMP Biological Opinion (NMFS 2000) was partially implemented in 2001. Full 
implementation of the RPA was scheduled for 2002; however, the action was reconsidered by the action 
agency.  This reconsideration was based on a request from the Council to immediately convene (January 
2001) an RPA committee comprised of members of the fishing community, the conservation community, 
NMFS, state agencies and the Council’s SSC to develop an alternative action to the RPA provided by 
NMFS in the FMP Biological Opinion that would remove the likelyhood of jeopardy and adverse 
modification.  
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The Council’s RPA Committee developed a revised RPA, and in July of 2001, the action agency (SFD) 
proposed this alternative RPA to replace the components of the original FMP action that had resulted in 
the jeopardy and adverse modification finding in the 2000 FMP-level consultation. In 2001, NMFS 
prepared a project level biological opinion (NMFS 2001), which reviewed the revised action and 
determined that it was not likely to jeopardize or adversely modify designated critical habitat. State 
waters, “parallel fisheries,” were also included in this Biological Opinion. This RPA was implemented in 
2002.  
 
The court reviewed the 2001 Biological Opinion and, although the Court did not find fault with the RPA, 
the Court found that it was arbitrary and capricious in not fully and adequately explaining the telemetry 
and zonal approach analyses contained in the Biological Opinion, and remanded the opinion back to 
NMFS for revision. In response to the court order, NMFS prepared a supplement (NMFS 2003) to the 
2001 Biological Opinion, which provided the analyses required in the Court’s remand order, and affirmed 
NMFS’s conclusions that the revised FMP actions were not likely to jeopardize ESA-listed species or 
adversely modify critical habitat.  
 
The 2001 Biological Opinion and its 2003 Supplement provided an extensive analysis of the status of the 
western DPS vis a vis the RPA implemented in 2002. That analysis contained expectations for improved 
growth of the population of Steller sea lions comprising the western DPS based on reduced fishing 
removals of prey and thus an increased availability of the Atka mackerel, Pacific cod, and pollock prey in 
nearshore foraging areas, in many areas out to 20 nm, and more restricted catch of these three prey 
species geographically and temporally, all with a “backstop” global control rule. The global contol rule 
requires directed fishing to cease should the biomass of an important prey species drop below 20% of the 
theoretical unfished biomass. The RPA also included some restrictions on use of trawl gear by requiring 
reduced levels of trawling within 20 nm of rookeries and important haulouts to slow the pace of prey 
removals in outer foraging areas. While it appears that the combination of these measures has resulted in 
an improvement in Steller sea lion growth trends in some sub-regions of the western DPS, other sub-
regions are faring poorly. Consensus of scientific research both in the field and in captive-animal settings 
indicates the importance of accessible prey of sufficient quantities for adequate Steller sea lion nutrition, 
growth, physiological functions, and reproduction. No other factor such as disease, contaminants, 
predation, or direct mortality, has been identified to be causing poor Steller sea lion growth trends in these 
sub-regions except for insufficient prey for nutritional requirements. Since 2000, the overall population 
has been slowly recovering (i.e., 1.5% per year in U.S. waters) but with an alarming decreasing trend in 
the western Aleutian Islands and a steadily decreasing trend in the central Aleutian Islands. It is this 
heterogeneity in population trend and in the underlying vital rates that leads NMFS to conclude that the 
current fishery, as modified in the 2002 protection measures, is likely to jeopardize the continued 
existence of the western DPS of Steller sea lion and adversely modify its critical habitat. Therefore, an 
alternative to current management of groundfish fisheries in the action area is required to insure that the 
action is not likely to jeopardize the continued existence of the endangered western DPS of Steller sea 
lion or result in the destruction or adverse modification of its designated critical habitat.   
 
8.2 Principles of the Reasonable and Prudent Alternative 
 
This biological opinion includes one RPA, which has multiple management measures that are essential to 
avoid the likelihood of the groundfish fisheries jeopardizing the continued existence of the endangered 
western DPS of Steller sea lion or adversely modifying its designated critical habitat. This RPA is 
designed to ameliorate adverse effects of removing prey biomass in two sub-regions in the range of the 
western DPS that are in steady decline and avoid competition in the short- and long-term.  
 
8.2.1  Objective 
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The objective of the RPA described below is to conserve the overall forage availability for Steller sea 
lions and the value of critical habitat by limiting harvest of important prey species in the times and areas 
where Steller sea lions forage. The measures in this RPA focus on sub-regions where the combined sea 
lion vital rates and existing fishery performance signals indicate the likelihood of a compromised prey 
field under the status quo.   
 
8.2.2 Performance Standards 
 
Changes in fishery management measures resulting from this Biological Opinion should: 

 Be commensurate with rate of Steller sea lion population declines with more stringent measures 
in those sub-regions, as described in the Recovery Plan (NMFS 2008), with greater population 
declines. 

 Conserve the value of critical foraging habitat zones and offshore foraging areas in those sub-
regions that are used most extensively by foraging Steller sea lions. 

 Conserve overall forage biomass for Steller sea lions by limiting fishery removals in areas with 
low forage biomass availability. 

 Disperse fishery removals in time and space to prevent fishery removals from resulting in local 
depletion of the prey field. 

 Consider distributional effects of time and area closures that are not combined with reductions in 
total allowable catch so that fishery removals are not concentrated in another time and space that 
may be deleterious to foraging Steller sea lions. 

 Conserve prey availability inside trawl exclusion zones in areas where prey (e.g. Atka mackerel) 
tagging studies indicate high movement of fish from inside to outside of trawl exclusion zones 
(e.g., Amchitka North in Area 542). 

 Consider fishery removals in State waters. 

 Maintain or establish 3 nm groundfish fishing closures around rookeries. 

 Be implemented in a timely manner given the decline in Steller sea lion abundance in two sub-
regions. 

 
8.3 Reasonable and Prudent Alternative 
 
Before prosecuting groundfish fisheries in 2011, NMFS shall amend the regulations implementing the 
groundfish fisheries in the Bering Sea/Aleutian Islands to include the following RPA. NMFS may 
implement this amendment by working through the NPFMC, through emergency regulations, or through 
other action taken by the Secretary of Commerce such that it is in effect January 1, 2011. Existing fishery 
management measures as established in previous biological opinions must be maintained. The 
measures required below are in addition to the existing measures contained within regulation (see 
Table 2.16) as described below. 
 
Because this Biological Opinion has found a likelihood of jeopardy and adverse modification of critical 
habitat, the action agency (SFD) is required to notify PRD (NMFS) on the date of the implementation of 
the reasonable and prudent alternative contained herein.  
 
8.3.1 Recap of the Indicators and Evidence Underlying RPA Development 
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In this Biological Opinion, NMFS relied on the following indicators and evidence to develop an RPA that 
would insure that the groundfish fisheries are not likely to jeopardize the continued existence of the 
western DPS of Steller sea lions or adversely modify its designated critical habitat:  

Indicators of Concern 

 Trends in Steller sea lion populations by Recovery Plan sub-region. 

o Declining population growth rates are due to decreasing survival, decreasing birth rates, 
or a combination of both.  

 Trends in population birth rate as indicated by pup/adult female ratios.  

o Reduced birth rates area an indicator of chronic nutritional stress. 

o Chronic nutritional stress results from increased energy expenditures for foraging and 
insufficient prey availability. 

Evidence 

 Severe declines in counts of non-pups and pups in the western Aleutian Islands. Recent pup/adult 
female ratio lowest of all sub-regions. 

 Continued declines in abundance of non-pups in the central Aleutian Islands (specifically RCAs 
2- 4). 

 Continued declines in numbers of pups in parts of the central Aleutian Islands (RCAs 2 and 3). 

 No other stressor identified as leading mechanism for decline of Steller sea lions in the western 
and central Aleutian Islands; based on dozens of field and captive Steller sea lion studies, prey 
removals will result in chronic nutritional stress which in turn is the likely cause for a lack of a 
robust recovery in the western DPS. 

 High fractions of available forage biomass have been harvested from the Aleutian Islands 
historically. 

 High fractions of key prey species have been harvested inside Steller sea lion critical habitat in 
the Aleutian Islands (especially Pacific cod in RCAs 1 and 4). 

 Diet information from Steller sea lion scats confirms the importance of Pacific cod, Atka 
mackerel, and pollock. 

 Foraging distribution as indicated by filtered telemetry data confirm disproportionately high use 
of 0-10nm zone of important terrestrial sites (rookeries and haulouts).  However, Steller sea lion 
foraging distribution based on updated telemetry information shows movement patterns of tagged 
sea lions well outside of 20 nm.  RCAs 1-3 have a large proportion of diving locations >4 m 
depth outside of the extent critical habitat (AFSC 2010b). 

 Boor (2010) analysis of POP dataset shows substantial Steller sea lion foraging offshore in 
summer, especially south of Attu and Agattu Islands, and an even larger number of encounters 
offshore in winter throughout the Aleutian Basin.  We recognize that this analysis includes 
sightings data from over the last 40 years. Nonetheless, this analysis suggests the potential 
importance of habitat outside critical habitat for Steller sea lion foraging.   

 Fishery measures implemented in 2002 west of 178 W for Atka mackerel in Steller sea lion 
critical habitat were not as conservative as measures implemented in the east; Steller sea lion 
population response is also different east and west of 178 W (RCAs 1-3). 
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8.3.2 RPA by Fishery Management Area 
 
In this biological opinion, NMFS analyzed Steller sea lion trends in abundance, particularly from 2000-
2008, and fishery responses first by looking at trends in abundance by sub-region, and where trends were 
found to be negative, by then evaluating the action area into RCAs to identify patterns and signals in 
responses on a finer scale than Steller sea lion sub-region or NMFS fishery management area. RCA 
boundaries overlap both Steller sea lion sub-region and fishery management boundaries to a varying 
degree. In developing the RPA, NMFS relied on the signals by RCA to identify measures needed to 
conserve Steller sea lions at the DPS level via conservation of Recovery Plan sub-regions, and to 
understand how fishing patterns might correspond with observed responses in Steller sea lions. 
Management measures are specified by NMFS fishery management areas to facilitate practical 
implementation. The relationship between Steller sea lion sub-regions, RCAs, and NMFS fishery 
management areas is shown in Figure 3.8. A depiction of the RPA is shown in Figure 8.1. 
 
8.3.2.1  Area 543 (RCA 1) 
  
The rationale for mitigation measures in NMFS Fishery Management Area 543 is as follows: 

 
 This is the poorist performing Steller sea lion sub-region; non-pups have declined 45% and pups 

have declined 43% from 2000-2008.  

 An index of production of animals, ratio of pups to adult-females on rookeries, is the lowest of 
the entire western DPS. 

 The largest fisheries in this area are Atka mackerel and Pacific cod, both species are important in 
the Steller sea lion diet. Atka mackerel are most prominent in the diet of Steller sea lions with a 
frequency of occurrence of 96% and 55%, in summer and winter, respectively.  Pacific cod are 
the second-most prominent with a frequency of occurrence in the diets of Steller sea lions of 6% 
and 26%, in summer and winter, respectively. 

 Pacific cod is primarily a winter fishery in Area 543 with 66% of the catch harvested in February 
and March and 25% harvested in October and November (2008-2009 average). 

 Atka mackerel fisheries are largely fall and winter fisheries in the Aleutian Islands. In Area 543, 
51% of the Atka mackerel was harvested in September. The next largest months were October 
(13%) and February (16%) (2008-2009 average). 

 Fishery harvested 27% of the available estimated Atka mackerel biomass in 2008; 36% of the 
harvest occurred in critical habitat. The amount of catch in critical habitat decreased from an 
average of 87% (1991-1999) to an average of 41% (2000-2008). 

 Fishery harvested 23% of available estimated biomass of Pacific cod in 2008; 95% of the harvest 
occurred in critical habitat. From 1991-2008 over 90% of the catch occurred in critical habitat in 
this area.  

 Sea lions forage both inside and outside of critical habitat in this sub-region (based on recent 
analyses of telemetry and POP data (Boor 2010); animals appear not limited to foraging in 
nearshore zones. 

 There are 10 trend sites and less than 900 animals in the western Aleutian Islands. Down from 
1,633 animals surveyed in 2000, this sub-region represents a small remnant sub-population of the 
western DPS. 
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The severity of the decline in Steller sea lions, the low forage availability in the Aleutian Islands relative 
to other ecosystems, and the large fishery removals of important Steller sea lion prey across the broad 
areas where Steller sea lions forage in this sub-region, require the following measures to ensure that the 
groundfish fishery does not continue to reduce the likelihood of Steller sea lion survival or recovery in the 
wild or adversely modify designated critical habitat: 
 
RPA for Area 543 
 
Pacific cod – 

1. Close the directed fishery and prohibit retention of Pacific cod in Area 543.  

Atka mackerel –  

1. Close the directed fishery and prohibit retention of Akta mackerel in Area 543 

 

Intended Effect of RPA in Area 543 

Complete closures to directed fishing and retention of Pacific cod and Atka mackerel in this sub-region 
are intended to increase the prey biomass available to Steller sea lions. As reported in Ianelli et al. 
(2010b- see summary table below), there is an expectation of a 50% increase in Atka mackerel biomass, a 
120% increase in Pacific cod biomass, and a 19% increase in overall groundfish biomass after the closure 
has been in place for 11 years. A 10% increase in biomass is achieved after 3 years for Atka mackerel, 1 
year for Pacific cod, and 5 years for the overall groundfish biomass. In terms of the expected change in 
the forage ratio, based on the projections in Ianelli et al. (2010b), the forage ratio for pollock, Pacific cod, 
and Atka mackerel calculated for all of 543 (and not just for critical habitat) will increase from a ratio of 
34 to 52.  Model results indicate that allowing fishing to occur even at substantially reduced levels would 
not likely conserve an adequate biomass of Atka mackerel to support the continued existence and 
recovery of Steller sea lion populations in this sub-region (see data tables in Ianelli et al. 2010a). Given 
the severity of the decline in Steller sea lions and the limited amount of prey available to them in this sub-
region, NMFS did not identify alternate time or area closures that would be likely to adequately conserve 
prey resources for Steller sea lions. Prohibiting retention of Pacific cod and Atka mackerel is necessary to 
eliminate any incentive to catch these species in groundfish fisheries of non-prey species that will 
continue to occur in this area (e.g., Pacific ocean perch). The best available science does not allow NMFS 
to quantify incremental increases in the Steller sea lion population with expected increases in prey 
biomass from foregone fishery harvests. However, given the evidence available for the potential for Atka 
mackerel and Pacific cod fisheries to compete with Steller sea lions in a manner that limits their 
reproduction or survival, as evidenced in population responses observed to date in this sub-region, NMFS 
must eliminate this potential competition to meet the ESA’s affirmative conservation responsibility for 
federally-authorized actions.   
 
The existing fishery management measures required implementation and maintenance of the HLA platoon 
management system for Atka mackerel in the Aleutian Islands. Closures to Akta mackerel fishing inside 
and outside of critical habitat in Area 543 eliminate the need for HLA platoon management of the Atka 
mackerel fleet.  
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Summary of results from projection model regarding closure of Area 543 to fishing for Pacific cod and Atka 
mackerel (from Ianelli et al. 2010b).  

Groundfish Species  Year 1 (biomass – kt)  Year 11 (biomass – kt)  (% change) 

Atka Mackerel  244.1  362.2  +48% 

Pacific cod  17.7  38.8  +119% 

All Groundfish species  721.7  861.0  +19% 

 

8.3.2.2 Area 542 (RCA s 2&3) 
 
The rationale for mitigation measures in NMFS Fishery Management Area 542 is as follows: 

 Continued declines in non-pup and pup abundance in this sub-region from 2000-2008 (i.e., both non-
pup and pup counts declined by 4% per year between 2000 and 2008). 

 The largest fishery in this fishery management area is the Atka mackerel fishery followed by Pacific 
cod. In Area 542, 22,447 mt of Atka mackerel and 4,311 mt of Pacific cod were harvested in 2008. 
Both of these species are prominent in the diet of Steller sea lions in the Aleutian Islands. Atka 
mackerel are particularly prominent with a frequency of occurrence in the diet of Steller sea lions of 
96% and 55%, in summer and winter, respectively. 

 Fishery harvested 13% of the estimated Atka mackerel forage biomass in Area 542 in 2008; 58% of 
the harvest occurred in critical habitat. 25  

 The Atka mackerel harvest in Area 542 was largely harvested in September, October, and February 
(39%, 19%, and 19%, respectively) (2008 and 2009 average). 

 The Atka mackerel ABC is specific to fishery management areas in the Aleutian Islands. 

 Pacific cod are also prominent in the diet of Steller sea lions with a frequency of occurrence in 
summer and winter of 6% and 26%, respectively. 

 Pacific cod harvest in Area 542 occurs primarily within Steller sea lion critical habitat.  

 The Pacific cod harvest was distributed throughout the year in Area 542 with two small peaks in 
March (23%) and September (16%) (2008 and 2009 average). 

 Fishery harvested 10% of the estimated forage biomass of Pacific cod in 542 in 2008; 91% of the 
Pacific cod was harvested in critical habitat. 

 Pacific cod TAC is specified for the entire BSAI and not partitioned by fishery management area; 
thus, there is concern that closing Area 543 to Pacific cod fishing without instituting protection 
measures in Area 542 would result in a greater proportion of Pacific cod harvested in Area 542 
relative to the historic baseline and would exacerbate effects on Steller sea lions.  

 Overall harvest of Pacific cod is not particularly of concern in Area 542; rather, the amount harvested 
in critical habitat, especially within the 3 to 10 nm zone of critical habitat in winter, is of concern. 

 Pacific cod is a widely migratory species. 

 Sea lions forage both inside and outside of critical habitat in this sub-region (based on recent analyses 
of telemetry and POP data); animals are not necessarily limited to foraging in nearshore zones. 

                                                      
25 Calculated by summing values for RCAs 2 and 3 in Table 5.3 
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 FIT studies have shown trawl exclusion zones are not effective in all areas. Around the Amchitka 
trawl exclusion zone there is high movement of Atka mackerel from inside the exclusion zone to 
outside. Thus, fishing the outside edge of the protection zone could affect availability of Atka 
mackerel inside (based on McDermott et al. 2010). 

 Total production of Atka mackerel may be insufficient to meet foraging needs for Steller sea lions at 
the Amchitka trawl exclusion zones, especially Amchitka North (Ortiz and Loggerwell 2010). 

 Given that the decline in Steller sea lions has not been as severe in this sub-region (central Aleutian 
Islands) relative to the western Aleutian Islands, less severe fishery management measures may be 
warranted. 

 Recent analysis of site counts show that Kanaga Island/Ship Rock (previously identified as a haulout) 
meets the criteria for a rookery. Currently, groundfish fisheries may be conducted in waters 0-3 nm 
from this site.   

The observed decline in Steller sea lions in this sub-region, the low forage availability in the Aleutian 
Islands relative to other ecosystems, and the large fishery removals of important Steller sea lion prey 
across the areas where they forage in this sub-region, require the following measures to ensure that the 
groundfish fishery does not continue to appreciably reduce the likelihood of Steller sea lion survival or 
recovery in the wild or adversely modify designated critical habitat: 

 
RPA for Area 542 
 
Groundfish – 

1. Close waters from 0-3 nm around Kanaga Island/Ship Rock to directed fishing for groundfish 
by federally permitted vessels. 

Pacific cod –  

1. Close the 0-10 nm zone of critical habitat to directed Pacific cod fishing by federally 
permitted vessels using nontrawl gear year round. Close the 10-20 nm zone of critical habitat 
to directed fishing for Pacific cod by federally permitted vessels using nontrawl gear January 
1 through June 10. 

2. Close the 0-20 nm zone of critical habitat year-round to directed fishing for Pacific cod by 
federally permitted vessels using trawl gear. 

3. Prohibit Pacific cod fishing November 1 through December 31 in Area 542.   

 Atka mackerel –  

1. Close the 0-20 nm zone of critical habitat to directed fishing for Atka mackerel by federally 
permitted vessels year round.  

2. Set Akta mackerel TAC for Area 542 to no more than 47% of ABC. 

3. Change the Atka mackerel seasons to January 20 through June 10 for the A season and June 
10-November 1 for the B season. 

Intended Effect of RPA in Area 542 

Groundfish 

Kanaga Island/Ship Rock was previously identified as a haulout and treated as such in the 2003 Steller 
sea lion protection measures. Recent analysis of site counts shows that this site meets the criteria for a 
rookery. This RPA is intended to insure that all rookeries in the Aleutian Islands are provided consistent 
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protection from the effects of groundfish fisheries by prohibiting fishing by federally permitted vessels 
within 3 nm from Steller sea lion rookeries. The ability to prohibit transit within 0-3 nm from Kanaga is 
outside the scope of the authority of the action agency as it would require a change to federal regulations 
at 50 CFR 223.202. This RPA would eliminate interaction between Steller sea lions and groundfish 
fishing vessels, except for vessels transiting the area. Kanaga Island is one of the few locations in Area 
542 where Steller sea lion reproduction is occurring, making this site important to the population in Area 
542. 

Pacific cod 

Because the Pacific cod TAC is established for the entire BSAI and because Pacific cod are migratory, 
there is concern that harvest historically taken in Area 543 may be concentrated within critical habitat in 
Area 542 if no additional measures were instituted in this area. Non-discretionary measures for Area 542 
are designed to conserve the value of critical habitat by reducing the amount of catch historically taken 
from within the 3-10 nm zone of critical habitat and prevent an intensification of fishing effort in the 10-
20 nm zone as a result of displacing harvest from Area 543 and the 3-10 nm zone of Area 542.  
 
Under the status-quo regime, directed fishing for Pacific cod with non-trawl gear in Area 542 is permitted 
year-round in critical habitat except for the 0-3 nm zone around rookeries; directed fishing for Pacific cod 
with trawl gear is permitted within 10-20 nm of rookeries part of the year and within 3-20 nm from 
haulouts part of the year (Table 2.12). Time and area closures for directed fishing for Pacific cod by non-
trawl and trawl gear categories instituted with this RPA are intended to conserve the value of critical 
habitat for Steller sea lions in Area 542. In 2008, 78% of the Pacific cod harvested by non-trawl gear 
vessels was harvested within the 3-10 nm zone of Steller sea lion critical habitat and approximately 20% 
was harvested within the 10-20 nm zone (2008 nontrawl gear harvest = 3,357 mt). Trawl gear fisheries 
harvested 36% and 42% of Pacific cod within 3-10 and 10-20 nm zones, respectively.  
 
Closing the 0-10 nm zone year-round to non-trawl gear and the 0-20 nm zone year-round to trawl gear is 
intended to reduce the amount of catch that has historically been taken within Steller sea lion critical 
habitat. Seasonal closures will protect the prey field by insuring that fisheries do not expand into seasons 
they have not typically fished to offset harvest foregone by area closures. For example, the 10-20 nm zone 
of critical habitat will be closed to non-trawl gear in the A season. The non-trawl gear fishery is 
traditionally a B season fishery. Preventing fishing by non-trawl gear in the A season will preclude an 
intensification of fishing effort in times and areas the fishery has not historically operated.  
 
Fishing intensity is not expected to increase to a large extent in the 10-20 nm zone of critical habitat when 
it is open to non-trawl gear in the B season as gear limitations are expected to be self-limiting in the small 
area of remaining fishable habitat available to this gear type in Area 542. Moreover, Pacific cod are 
perhaps less important a prey species for Steller sea lions in the B season (June 10- Sept 30), which 
should reduce the effects of the B season harvest of Pacific cod on the conservation value of the 10-20 nm 
zone of critical habitat for Steller sea lions. 
 
The trawl fishery in Area 542 occurs in the A season, which coincides with the time of year in which 
Steller sea lion energetic needs are high. The 10-20 nm zone of critical habitat would be closed to trawl 
gear in the B season to prevent the trawl fishery from expanding into a season they have not traditionally 
fished in Area 542. Therefore, a year-round closure of 0-20 nm to trawl gear is intended to conserve the 
value of critical habitat and prevent an intensification of harvest, especially in the 10-20 nm zone of 
critical habitat.  
 
This RPA extends the November 1 – December 31 closure for directed fishing of Pacific cod with trawl 
gear to non-trawl gear. This measure is intended to protect prey availability in the winter when Steller sea 
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lion energetic needs are high and when Pacific cod comprise a larger proportion of the their diet relative 
to summer. 
 
Based on the projection results reported in Ianelli et al. (2010b), fishing at half of the maximum 
permissible rate for Pacific cod would result in an increase of 59% of biomass between 2009 and 2020 
(i.e., change from 40.1 kt to 63.8 kt).   
 
Atka mackerel 
 
Atka mackerel is harvested with trawl gear. In Area 542 under the status-quo regime, Atka mackerel 
harvest is permitted within the 10-20 nm zone of critical habitat around rookeries and within the 3-10 nm 
zone around haulouts. In 2008, 58% of the Atka mackerel harvest in Area 542 occurred inside critical 
habitat, virtually all from the 10-20 nm zone. Given the broad foraging ranges of Steller sea lions in this 
area, the RPA for Atka mackerel in Area 542 is designed to preserve the prey field inside the 0-20 nm 
zone of critical habitat and to limit harvest outside of critical habitat to prevent increases in harvest in 
areas beyond 20 nm for catches that would be displaced from inside critical habitat. Moreover, reductions 
in harvest outside of critical habitat are warranted to protect availability of Atka mackerel inside of the 
Amchitka North trawl exclusion zone. 
 
The limit on harvest instituted by the RPA is based on the average amount of harvest that has occurred 
outside of critical habitat from 2003-2009 and applied to the current year ABC. The average annual Atka 
mackerel harvest outside of critical habitat from 2003-2009 was 47% of the total catch in Area 542 (the 
lowest and the highest years were eliminated in the calculation). Setting TAC at 47% of ABC is intended 
to preserve historical access to Atka mackerel resources outside of critical habitat while preventing 
intensification of harvests by allowing harvest displaced from the 10-20 nm zone of critical habitat to be 
taken in the remaining open area of 542. This limitation on Atka mackerel harvest would be less stringent 
than Area 543, which is consistent with the determination by NMFS that measures be commensurate with 
declines while preventing increased harvest outside critical habitat. 
 
Because critical habitat would be closed to directed fishing for Atka mackerel, the HLA platoon 
management of the Atka mackerel fleet would no longer be needed. The elimination of the platoon 
system, in conjunction with the Implementation of Amendment 80, provides an additional opportunity to 
temporally disperse Akta mackerel fishing as NMFS would have the ability to align Atka mackerel 
seasons with Pacific cod and pollock A and B seasons in Area 542. In effect, the time periods of the 
seasons would be expanded from January 20 - April 15 and September 1 - November 1 to January 20-
June 10 and June 10-November 1. This may further reduce the potential for temporal depletion of prey 
resources. 
  
Based on the projection results reported in Ianelli et al. (2010b), fishing at half of the maximum 
permissible rate for Atka mackerel would result in an increase of 12% of biomass between 2009 and 2020 
(i.e., change from 261.7 kt to 294.4 kt).   
 
A summary of the biomass changes is presented in the table below.  The expected change in forage ratios 
(using biomass estimates for pollock, cod, and Atka mackerel) in Area 542 would be from a current value 
of 16 in 2009 to a ratio of 19 in 2020.  
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Summary of results from projection model regarding closure of Area 542 to fishing for Pacific cod 
and Atka mackerel (from Ianelli et al. 2010b).  

Groundfish Species  Year 1 (biomass – kt) Year 11 (biomass – kt) (% change) 

Atka Mackerel  261.7  294.4  +12% 

Pacific cod  40.1  63.8  +59% 

All Groundfish 
species 

900.1  956.4  +6% 

 

8.3.2.3  Area 541 (RCA s 4&5) 
 
The rationale for mitigation measures in NMFS Fishery Management Area 541 is as follows: 

 Continued declines in non-pup abundance in the western portion of this Steller sea lion sub-
region and fishery management area (RCA 4) from 2000-2008. 

 Atka mackerel and Pacific cod were harvested in approximately equal amounts in 2008, 18,703 
mt and 18,731 mt, respectively, in fishery management Area 541.  

 Pacific cod fisheries are the largest fisheries in the western portion of Area 541 (RCA 4), and 
Atka mackerel fisheries dominate in the eastern portion (RCA 5). 

 Atka mackerel are prominent in the diet of Steller sea lions in summer and winter with a 
frequency of occurrence of 96% and 55%, respectively. 

 Atka mackerel harvest occurs primarily from January through February and September through 
October in Area 541. 

 Fishery harvested 8% of the estimated Atka mackerel forage biomass in Area 541 in 2008; 1% of 
the harvest occurred in critical habitat. 26 

 Pacific cod are also important in the diet of Steller sea lions in summer and winter with a 
frequency of occurrence of 6% and 26%, respectively. 

 Pacific cod harvest in Area 541 primarily occurs in February and March. 

 In 2008 the fishery harvested 21% of the estimated forage biomass of Pacific cod in 541; 30% of 
the Pacific cod was harvested in critical habitat. 

 The available data indicate a high proportion of the estimated Pacific cod forage biomass was 
harvested from RCA 4 in 2008 (93%); a high proportion of this was caught within 3-10 nm of 
critical habitat. The extent to which the available forage biomass is underestimated due to the 
biomass survey occurring in the summer when Pacific cod are disaggregated is unknown, though 
the biomass may be higher when the fishery is active in this area in winter. 

 Pacific cod TAC is specified for the entire BSAI and not partitioned by fishery management area; 
thus, there is concern that closing 543 to Pacific cod fishing and not 541 would result in a greater 
proportion of Pacific cod harvested in 541 and would exacerbate effects to Steller sea lions.  

                                                      
26 Calculated by summing values for RCAs 4 and 5 in Table 5.3 
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 Sea lions forage both inside and outside of critical habitat in this sub-region (based on recent 
analyses of telemetry and POP data); animals are not necessarily limited to foraging in nearshore 
zones. 

 Fishing for Atka mackerel in critical habitat in fishery management Area 541 is prohibited under 
the status quo. 

 With the structure of the fishery under Amendment 80, the Atka mackerel fishery could be further 
dispersed by extending the duration of the A and B seasons to January 20 to June 10 and June 10 
to November 1, respectively. 

 Given that the decline in Steller sea lions has not been as severe in this sub-region relative to the 
western Aleutian Islands and declines within this fishery management area are not as severe as in 
542, less severe fishery management measures may be warranted. 

Overall, there has been a decline in the Steller sea lion population in the central Aleutians sub-region 
and declines in abundance of non-pups continue to occur in the western portion of Area 541. In 
aggregate, an improvement in sub-population performance is needed to meet objectives for 
population persistence across the range of the western DPS identified by NMFS (2008).The observed 
decline in Steller sea lions in this sub-region, the low forage availability in the Aleutian Islands 
relative to other ecosystems, and fishery removals of important Steller sea lion prey across the areas 
where they forage in this sub-region, require the following measures to ensure that the groundfish 
fishery does not continue to appreciably reduce the likelihood of Steller sea lion survival or recovery 
in the wild or adversely modify designated critical habitat: 
 

RPA for Area 541 
 
Pacific cod –  

1. Close the 0-10 nm zone of critical habitat to directed fishing for Pacific cod by federally 
permitted vessels year-round. 

2. Close the 10-20 nm zone of critical habitat to directed fishing for Pacific cod using nontrawl 
gear by federally permitted vessels January 1 through June 10. 

 
3. Close the 10-20 nm zone of critical habitat to directed fishing by for Pacific cod using trawl 

gear by federally permitted vessels June 10 through November 1. 
 

4. Prohibit Pacific cod fishing November 1 through December 31 in Area 541.   

Atka mackerel –  

1. The available data do not indicate a need to further modify fishery management measures to 
increase Atka mackerel forage availability within this fishery management area.  However, the 
elimination of the platoon management system provides an opportunity to further disperse the 
Atka mackerel seasons to January 20 through June 10 for the A season and June 10 through 
November 1 for the B season. 

 
Intended Effect of RPA in 541 
 
Pacific cod 
 



DRAFT GROUNDFISH BIOLOGICAL OPINION 

8 Reasonable and Prudent Alternative Page 366 

Under the status-quo regime in Area 541, directed fishing for Pacific cod is closed from 0-10 nm and 0-3 
nm around rookeries for trawl gear and non-trawl gear, respectively. The 0-3 nm zone around haulouts is 
closed to trawl vessels and open to non-trawl gear. In 2008, 84% of the Pacific cod harvested by trawl 
gear was caught inside of critical habitat (13,768 mt); the majority of the trawl catch in critical habitat 
was taken within the 10-20 nm zone. Non-trawl gear fisheries harvested 73% of their Pacific cod inside 
critical habitat (1,506 mt) with approximately equal proportions in the 3-10 and 10-20 nm zones. This 
RPA would prohibit fishing for Pacific cod with all gear types within the 0-10 nm zone around all 
rookeries and haulouts to preserve the prey field for Steller sea lions foraging in this area. 
 
Available telemetry data indicate that sea lions may utilize the nearshore zone of critical habitat to a 
greater extent than to the west of Area 541 (AFSC 2010b); however recent analyses of the POP database 
show extensive sightings of Steller sea lions outside of 20 nm in the Aleutian Basin in winter (Boor 
2010). Therefore, this RPA is designed to protect prey resources inside the nearshore zone of critical 
habitat as the primary objective. Gear-specific seasonal closures in critical habitat are designed to prevent 
fisheries from expanding into seasons they have not fished historically to prevent intensification of 
fishing effort to harvest displaced TAC from closures in Areas 543 and 542 since the BSAI Pacific cod 
TAC is not allocated to specific fishery management areas. 
 
All directed fishing for Pacific cod by federally permitted vessels would cease November 1 to preserve 
Pacific cod prey fields in the November through December time period, when Steller sea lions have 
higher energetic requirements and consume a greater proportion of Pacific cod relative to summer.   
 
Atka mackerel 
 
Under the status-quo regime Steller sea lion critical habitat is closed to directed fishing for Atka mackerel 
(0-20 nm around all rookeries and haulouts). Atka mackerel is harvested in the eastern portion of Area 
541 which corresponds with RCA 5. Steller sea lions have been increasing in abundance in this RCA. 
This RPA does not require additional conservation measures for Atka mackerel fisheries in Area 541. 
However, to be consistent with seasonal management for Area 542 the seasons for Atka mackerel in Area 
541 would also be established as January 20-June 10 for the A season and June 10-November 1 for the B 
season. This aligns the Akta mackerel seasons with those for Pacific cod and pollock and is likely to 
further disperse Atka mackerel catch temporally. 
 
8.3.3 How the RPA Avoids Jeopardy and Adverse Modification 
 
The ESA imposes on federal agencies a duty to insure that their actions are not likely to jeopardize listed 
species or destroy or adversely modify their designated critical habitat. The following are the definitions 
of survival and recovery from the ESA Section 7 Handbook: 
 

 Survival is defined as the species’ persistence, as a listed or recovery unit, beyond the conditions 
leading to its endangerment, with sufficient resilience to allow for recovery from endangerment.  

 Recovery is the process by which species’ ecosystems are restored and/or threats to the species 
are removed so self-sustaining and self-regulating populations of listed species can be supported 
as persistent members of native biotic communities.  

 
Recovery is also defined in the implementing regulations (however survival is not): 
 

 Recovery means improvement in the status of listed species to the point at which listing is no 
longer appropriate under the criteria set out in section 4(a)(1) of the Act (50 CFR 402.02). 

 
Overall Intent of RPA 
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Implementation of this RPA would: 
 

 Eliminate local competition between Steller sea lions and the Atka mackerel and Pacific cod 
fisheries in the western Aleutian Islands sub-region. This is expected to improve foraging success 
and prey availability for juvenile and adult Steller sea lions, which in turn is expected to lead to 
higher survival and natality rates. 

 Significantly reduce the competitive overlap between Steller sea lions and fisheries for Atka 
mackerel and Pacific cod in the central Aleutian Islands sub-region. This is expected to improve 
foraging success and prey availability for Steller sea lions, particularly adult females with 
dependent young in winter, which in turn is expected to lead to higher natality rates and survival. 

 Implement an adaptive management strategy for exploited groundfish forage species that 
explicitly accounts for the prey requirements of listed species and allows them to reach the 
recovery goals in the western and central Aleutian Islands. This is expected to allow NMFS to 
better evaluate the impact of the conservation measures on the recovery of Steller sea lions in this 
region.   

NMFS designed the RPA described above to insure that the groundfish fisheries are not likely to 
jeopardize the continued existence of the western DPS of Steller sea lions or adversely modify critical 
habitat. This RPA was structured to mitigate effects of the fishery in sub-regions where Steller sea lion 
abundance continues to decline (western and central Aleutian Islands) and where available information 
indicates that reproduction and thus numbers, may be reduced to a level that cannot support positive 
population growth (the western Aleutian Islands). The western and central Aleutian Islands were the only 
two sub-regions where population growth was a significant concern from 2000-2008. Currently, the 
western DPS of Steller sea lions is growing at a rate of 1.4% per year, although this rate of increase is not 
statistically significant (P= 0.21). As explained in Chapter 7, the western DPS is not meeting the criteria 
of a recovering population as determined by NMFS (2008).  
 
This RPA was structured to address observed declines in Steller sea lions where the weight of evidence 
presents a highly plausible pathway that fisheries for sea lion prey are appreciably reducing the 
reproduction and thus numbers of Steller sea lions and adversely modifying the value of their critical 
habitat in the western and central Aleutians by removing large quantities of prey species important to 
Steller sea lions for basic nutrition and resultant reproductive capacity. It is recognized that competition 
with fisheries for prey is likely one component of an intricate suite of natural and anthropogenic factors 
affecting Steller sea lion numbers and reproduction. While natural factors may be contributing, NMFS 
must insure that actions authorized by NMFS are not likely to appreciably reduce the likelihood of 
survival and recovery of the western DPS of Steller sea lions.  
 
While effects of the RPA on the response of the Steller sea lion population cannot be projected with 
certainty with the available information, NMFS assumes that the logic applied to develop the RPAs by 
conserving important prey species in the areas and seasons important to foraging Steller sea lions 
commensurate with the rate of decline observed in each fishery management area to ameliorate the affect 
of the fisheries such that they would not be likely to suppress the survival and recovery of the species to 
an appreciable extent. This assumption is supported by two important findings. First, after the 
implementation of the conservation measures associated with the 2001 Biological Opinion (NMFS 2001), 
there was a change in the annual trajectory of the western DPS on the order of 5-6 percentage points (i.e., 
the trend was approximately -4% per year in the 1990s and increased to 1.4% per year between 2000 and 
2008). As noted above, this change in the trajectory was statistically significant, although an experimental 
design to definitively conclude this change was entirely due to the imposed conservation measures was 
never implemented. Further, if evaluated by the subset of 13 “zones” that were in decline and which 
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would have been closed to commercial fishing for pollock, cod, and Atka mackerel (described in the 2000 
Biological Opinion), the average change in the annual tragjectory for these “zones” was approximately +6 
percentage points. Because the actual conservation measures implemented in these seven zones were less 
than or equal to what was proposed in NMFS 2001, we conclude that this estimate is conservative 
(although it should again be noted that no experiment was done to definitively quantify the extent to 
which the conservation measures implemented were directly responsible for the observed improvement in 
the trajectory).   
 
The assumption that the RPA is adequate to ameliorate the effect of the fisheries is also premised on the 
expectation that fishery harvests displaced from important times and areas via this RPA are not 
subsequently concentrated in a manner that would result in effects that are not currently anticipated. 
Should modifications to the fisheries result in increases in spatial and temporal concentrations of fishing 
effort not considered in this biological opinion, that would constitute “new information” requiring NMFS 
to reinitiate consultation. 
 
Steller sea lion population trends in the central GOA (RCAs 8 and 9) were stable from 2000-2008. NMFS 
deliberated on whether or not additional fishery conservation measures should be included in the RPA in 
this Biological Opinion to protect sea lion populations from potential effects of fishing in this region in 
addition to measures that will be required in the Aleutian Islands. Fisheries for important sea lion prey 
species occur in these RCAs (Fishery Management Areas 620 and 630) and the overall forage availability 
for this ecosystem is low relative to the Eastern Bering Sea . There is evidence that natality has decreased 
by 36% in the past three decades in the central GOA, likely due to chronic nutritional stress from a 
reduction in quality or quantity of available prey (Holmes et al. 2007). Ultimately, NMFS decided not to 
require additional non-discretionary fishery management measures for this sub-region for the following 
reasons: 

 Overall population trends for non-pups were stable and for pups were increasing from 2000-2008 
in this sub-region. 

 Population trends in non-pups in adjacent sub-regions increased by 39% (western GOA) and 58% 
(eastern GOA) from 2000-2008. The overall number of Steller sea lions in the GOA (i.e., 
western, central and eastern) increased at a significant rate of 2.8% (P < 0.1) per year between 
2000 and 2008.  

 Fishery management measures implemented in 2003 were more conservative in this ecosystem 
relative to the Aleutian Islands and were effective in displacing a substantial amount of Pacific 
cod and pollock harvest from 0-10 and 10-20 nm zones of critical habitat. 

 If measures recommended in the RPA described above are approximately as effective as the 
measures implemented as a result of the prior two Biological Opinions appear to be at reducing 
fishing effects on Steller sea lion populations in the eastern Aleutian Islands, and western and 
eastern GOA, the western DPS would be expected to be increasing at a robust rate (i.e., 
approaching 3% per year) with no additional conservation measures. Further, all of the 
demographic criteria reported in the Steller sea lion Recovery Plan for downlisting could be met. 
For example, if the western DPS experiences an increase of 0.06 per year in the trend in 
abundance by closing western Aleutian Islands sub-region and an increase of 0.03 per year in the 
trend in abundance by adding additional restrictions in the central Aleutian Islands, and if all 
other trends by sub-regions remained constant through 2018, the resulting rate of increase would 
be 2.8% per year, no two juxtaposed sub-regions would be in significant decline, and no single 
sub-region would have a realized a decline of 50% or more.  
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It is NMFS’ opinion, based on the best available information, that the RPA described above will insure 
that the fisheries described as the proposed action are not to likely to jeopardize the continued existence 
of the western DPS of Steller sea lions or adversely modify their designated critical habitat. Indisputably, 
measures that are more conservative than the RPA described above could also insure that the fisheries are 
not likely to jeopardize Steller sea lions or adversely modify their critical habitat. However, NMFS must 
design RPAs to be consistent with the intended purpose of the action. Given the available information, the 
prescribed RPA is deemed to be necessary and sufficient to insure the groundfish fisheries do not 
jeopardize the continued existence of Steller sea lions or adversely modify their designated critical 
habitat. However, NMFS should continue to monitor Steller sea lion population trends, especially in the 
central Aleutians and central GOA, to evaluate whether fishery conservation measures continue to be 
adequate to insure the conservation of Steller sea lions and their critical habitat.   
 
8.3.4 Adaptive Management 
 
NMFS cannot predict with certainty the quantitative impact on the western DPS of Steller sea lions of the 
planned change in management associated with implementing the RPA in the western and central 
Aleutian Islands sub-regions. However, the RPA has been designed to be increasingly restrictive going 
from the eastern edge of the central Aleutian sub-region to the western edge of the western Aleutian sub-
region. Therefore, we envision being able to make strong inferences regarding the efficacy of this RPA by 
testing the hypotheses that trends in both Steller sea lion numbers and prey biomass (i.e., Atka mackerel 
and cod) in these two sub-regions will diverge over the next 10 years relative to (1) observed trends 
between 1990 and 2020 and (2) and between the two sub-regions (i.e., the western and central Aleutian 
Islands).  
 
Changes in numbers of Steller sea lions in the two sub-regions will be tested using approaches similar to 
those described by Skalski et al. (2001), where various “parallelism hypotheses” will be evaluated. This 
approach allows for differing baseline characteristics between the two sub-regions. As noted in the 2000 
Biological Opinion, given the observed level of uncertainty in the biennial surveys for Steller sea lions, 
we anticipate being able to detect differences in trend lines on the order of 2%-4% per year using 
appropriate survey data from the 1990s, the five surveys between 2000 and 2010, and five surveys 
between 2012 and 2020. A formal experimental design will be finalized and reviewed to confirm these 
expectations by June 2011. The basic premise being tested is that the slope of the non-pup counts over the 
next 10 years (and perhaps pup counts) will increase faster in Area 543 than in either 542 or 541, as well 
as various tests evaluating changes in rate of change in abundance in the 1990s with observed changes in 
the 2000s and 2010s.  
 
Changes in biomass of Atka mackerel and Pacific cod in the western and central Aleutian Islands sub-
regions (Areas 543, 542 and 541) will be tested in a similar manner to those predicted for Steller sea lion 
biomass; however, given the uncertainty in the biennial estimates of biomass are considerably greater for 
Atka mackerel and Pacific cod than they are for Steller sea lions, the statistical power of these analyses 
may be unsatisfactory. A formal experimental design will be finalized and reviewed by June 2011. 
 
While specific funding commitments cannot be made at this time, it is the intention of the National 
Marine Fisheries Service to continue the biennial surveys of abundance for Steller sea lions and biomass 
for groundfish in the Aleutian Islands through 2020. Further, as funding allows, the National Marine 
Fisheries Service will attempt to expand tagging, brand/resight, and foraging studies in the western and 
central Aleutian Islands through 2020 to better evaluate the efficacy of this RPA. Finally, NMFS will 
attempt to expand tagging and foraging studies in the central Gulf of Alaska sub-region to better 
understand factors that may be limiting a more robust recovery of Steller sea lions in this area.  
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Appendix II - VMS-Observer Enabled Catch-In-Areas Database 
 
 
 
 
 
 
In 2007, NMFS/Alaska Region began developing a fisheries harvest database that would 
integrate data acquired from onboard observers and data on vessel movements acquired by 
satellite through the Vessel Monitoring System (VMS).  This VMS-Observer Enabled Catch-
In-Areas (VOE-CIA) database is designed to increase the spatial resolution of the Catch 
Accounting System for both the observed and unobserved vessel fleet and thus to facilitate 
more accurate analysis of fisheries management issues.   
 
The VOE-CIA database integrates catch data from the Catch Accounting System (which has 
the spatial resolution of a NMFS Reporting Area) into a database that resolves the GIS data 
into polygons with areas of approximately seven kilometers.  In an unrestricted area, sixty 
four grid IDs fit inside one state statistical area.  However, a given seven-kilometer polygon 
may be further divided into smaller polygons by the boundary of state statistical areas, the 
boundary of state and federal waters, or by the boundary of Steller sea lion critical habitat 
(broken out at 3, 10, and 20 nautical miles from one of 154 Steller sea lion rookeries or 
haulouts). Where confidentiality needs to be protected, a seven-kilometer polygon may be 
grouped with others into 20km polygons. Each polygon (the exact size of which will vary 
with latitude) and its subparts will have a distinct grid ID.   
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Splitting the Catch Accounting data from NMFS Reporting Areas into these grid IDs requires 
an iterative and ordered process; no single step can capture all the data.  To start, a record is 
reported and entered into the database, and a unique transaction ID is created for that record.  
A record is considered either a single haul for an observed vessel, a single fishing trip for an 
unobserved catcher vessel, or a single week—as designated by the week-ending-date—for an 
unobserved catcher processor (at present, this is the finest temporal catch resolution currently 
available; in 2009, however, catcher processors will begin reporting at a finer temporal 
resolution).    
 
After the transaction ID is established for that record, one of the following six steps is then 
used to incorporate the record into the Catch-in-Areas database.  (Note that the following 
tables and figures use 2008 data solely for purposes of illustrating the operations of the 
database.) 
 
1) The first step in the process coordinates the date and time of observed deployment and 

retrieval of gear with the vessel's VMS points that are within the same observed date and 
time.  This ‘fixes’ the VMS points associated with an observed haul.   
 
VMS data are designed to transmit position reports every 30 minutes.  It is probable that 
the process could miss the first and last VMS point by only a few minutes since it is 
based on Observed times.  Therefore, a trackline is also drawn between the observed and 
deployed locations.  A distinct set of grid IDs for both the VMS and Observer points are 
coordinated and associated.   
 
The associated grid IDs from the steps above are then attributed an equal amount of the 
catch for that record.  Hence, a record that has eight grid IDs associated with it will 
receive 12.50% of the catch for that record from Catch Accounting.   
 
In 2008, 827,140 tons or 47.4% of the catch was matched in Step 1; and 52.6% of the 
catch remained to be matched in the processes that follow.   
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The tables below indicate average number of Grid IDs that were captured in Step 
1: VMS-Observer by Date/Time matching process.  The average is based on 
individual hauls shown by each row in the table.  The data is shown in three base 
groups: FMP, FMP and harvest sector, and, FMP, harvest sector, and target 
fishery.  
 

FMP Avg#Grid IDs / Grid   
AI 6   
BS 8   

GOA 6   

    
FMP Harvest Sector Avg#Grid IDs per Grid  
AI CP 7  
AI CV 12  
BS CP 7  
BS CV 16  
GOA  CP 6  

GOA  CV 5  

 

FMP Harvest Sector 
Example Species 
Code 

Avg#Grid 
IDs per Grid 

AI CP Pcod 7 
AI CP Rock 3 
AI CV Pcod 13 
AI CV Rock 5 
BS CP Pcod 9 
BS CP Rock 4 
BS CP Plck 5 
BS CV Plck 17 
GOA  CP Pcod 7 
GOA  CP Rock 4 

GOA  CV Rock 4 
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A graphic illustrating captured Observed grid IDs (red - highlighted blocks below) 
from Bering Sea using a combination of VMS and Observer data.    
 

 

 
 
 
 

2) The next step uses observer data that were not matched from Step 1.  Some vessels are 
unmatched from Step-1 because transponder IDs may not be directly associated with a 
vessel ID for a given trip: for example, a vessel may lend a VMS transponder to another 
vessel, but the database fails to be updated to reflect that before catch is assigned to a 
trip/haul.      

 
As in the observer data process above, a line is drawn from the observer deployment 
location to the retrieved location, and the associated grid IDs are identified for that 
trackline.  Catch is equally apportioned between the grid IDs for that record.   
 
In 2008, 219,709 tons or 12.59% of the catch was matched in Step 2; and 40.01% of the 
catch remained to be matched.   
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The tables below indicate average number of Grid IDs that were captured in Step 2: an 
individual observed haul trackline from observed deploy location to the retrieve 
location.  The average is based on individual hauls shown by each row in the table.  The 
data is shown in three base groups: FMP, FMP and harvest sector, and, FMP, harvest 
sector, and target fishery. 
 

 
FMP Avg#Grid IDs   
AI 6   
BS 8   
GOA  5   
    
    
FMP Harvest Sector Avg#Grid IDs  
AI CP 7  
AI CV 8  
BS CP 7  
BS CV 16  

GOA  CP 5  
GOA  CV 5  

  
 
  

FMP Harvest Sector 
Example Species 
Code 

Avg#Grid 
IDs 

AI CP Pcod 8 
AI CP Rock 3 
AI CV Pcod 9 
AI CV Rock 6 
BS CP Pcod 9 
BS CP Rock 4 
BS CP Plck 7 
BS CV Plck 16 
GOA  CP Pcod 7 
GOA  CP Rock 4 
GOA  CV Rock 5 
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A graphic illustrating captured Observed grid IDs (red - highlighted blocks below) that 
were not captured in Step 1.    

 

 
 
 

3) The next step uses VMS data to capture an individual record for unobserved catcher 
vessels.   In order to capture a vessel ‘fishing,’ four criteria must be in place: 1) A vessel 
must be operating between .9 knots and 4.1 knots;  2) a vessel must not be in an area 
known not to be a fishing area, e.g., very near ports;  3) a vessel must be operating inside 
at least one of the state statistical areas reported on its fish ticket; and  4) the date of the 
VMS point must match the date range on the fish ticket.  

 
We use the vessel’s VMS points to calculate vessel speed for the database.  In a GIS 
Albers conic coordinate system, we find the meters traveled using the Pythagorean 
Theorem and divide that by the time between one VMS point and the next.  
 
A catch record is weighted by how many VMS points are associated with a particular 
grid ID that met the four criteria above.   For example, a vessel transiting through 
Unimak Pass: the vessel has to slow down to fishing speed (greater than .9 knots and less 
than 4.1 knots), is not in an area known not to be a fishing area, is inside at least one of 
the state statistical areas reported for the vessel, and has a trip time within the date range 
on the fish ticket.  A single ping will be associated with that grid ID even though the 
vessel may not have been fishing.   But a few hours later the vessel gets to its fishing 
grounds and continues to fish for the next two days.   The vessel’s trip time was three 
days.  For two days (48 hours) the vessel met all of four of the criteria for fishing.   
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The single grid ID associated with Unimak Pass receives 1/48th (2.08%) of the catch.  If 
the vessel spends a full day in one grid ID, that grid ID gets nearly 50% of the catch.  If 
the vessel then spends the entire next fishing day equally in eight other grid IDs, each of 
those eight grid IDs gets 6.25% of the catch.  It should be noted that this is a simple 
example and chances are that a vessel will not meet all four criteria for two full days.   
 
A final adjustment is made after the catch is weighted.  Consider a catcher vessel 
targeting flatfish in the GOA and which uses its MRA to top off with Pacific cod on the 
way back to port.  On the fish ticket the vessel is reported to have been in one state 
statistical area with a catch composed of mostly flatfish and in another state statistical  
area with a catch of mostly Pacific cod.   We do not reapportion the total amount of the 
catch; we only adjust the species composition in the grid ID associated with state 
statistical areas.  This algorithm will not change the overall species composition or the 
overall catch weight associated with a grid ID.   
 
In 2008, 569,074 tons or 32.65% of the catch was matched in Step 3; and 7.35% of the 
catch remained to be matched in the following steps. 
 
 
The tables below indicate average number of grid IDs that were captured in Step 3.  
The four criteria for the catcher vessel: speed, trip dates, fishing area, and state stat 
area.  The average of captured grid IDs is based on individual trips.  The data is 
shown in two base groups: FMP and FMP and target fishery.  

 
   

FMP Avg#Grid IDs   
AI 15   
BS 19   
GOA  10   
    
 
    

FMP Harvest Sector 
Example Species 
Code 

Avg#Grid 
IDs 

AI CV Pcod 9 
AI CV Rock 14 
AI CV Plck 7 
BS CV Pcod 17 
BS CV Plck 20 
GOA  CV Pcod 8 
GOA  CV Rock 9 
GOA  CV Plck 7 
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A graphic illustrating a catcher vessel’s trip and the grid IDs captured using the criteria 
outlined in Step 3.   Blue bar charts show relative amounts of catch distribution by grid 
ID.  Captured grid IDs shown in red - highlighted blocks below 
 

 
 
 
4) Some catcher vessels may not accurately report their state statistical areas.  In step 4, we 

drop the requirement for state statistical areas and replace it with NMFS Reporting 
Areas.  The four criteria become:  1) a vessel must be operating between .9 knots and 4.1 
knots; 2) a vessel must not be in an area known not to be a fishing area, e.g., very near 
ports; 3) a vessel is operating inside their reported NMFS Reporting Areas; and 4) the 
date of the VMS point must match the date range on their fish ticket.  
 
As with Step 3, this catch is weighted as to how many VMS fishing points are associated 
with a Grid ID.  No reapportionment of catch composition is completed in this step.  
 
In 2008, 20,683 tons or 1.19% of the catch was matched in Step 4.; and 6.17% of the 
catch remained to be matched in the following steps. 
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The tables below indicate average number of Grid IDs that were captured in Step 4.  
The 4 criteria for the catcher vessel: speed, dates, fishing area, NMFS Reporting 
Areas.  The average is based on individual trips.  The data is shown in two base 
groups: FMP and FMP and target fishery.  
 
 

FMP Avg#Grid IDs   
AI 11   
BS 13   

GOA  8   
    
    

FMP Harvest Sector 
Example Species 
Code 

Avg#Grid 
IDs 

AI CV Pcod 6 
BS CV Pcod 10 
BS CV Plck 16 
GOA  CV Pcod 8 
GOA  CV Rock 7 

GOA  CV Plck 8 

 
 
A graphic illustrating a catcher vessel’s trip.  Grid IDs captured using the criteria 
outlined in Step 4.   Blue bar charts showing relative amounts of catch based on 
time the vessel spent inside Grid IDs.   Captured grid IDs shown in red - 
highlighted blocks below. 
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5) Step 5 addresses unobserved catcher processors who report weekly on their production.   
Like an unobserved catcher vessel without a state statistical area, four criteria must be 
met: 1) A vessel must be operating between .9 knots and 4.1 knots; 2) a vessel must not 
be in an area known not to be a fishing area, e.g., very near ports;  3) a vessel must be 
operating inside its reported NMFS Reporting Areas; and 4) the date of the VMS point 
must match the week ending date reported on the catcher processor’s weekly production 
report.  In 2009 with additional reporting for unobserved catch processors, the temporal 
resolution will increase and hence the data for this step.  Additionally, some catcher 
vessels are captured in this step by week ending date rather than by their reported trip 
dates.   
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The tables below indicate average number of grid IDs that were captured in Step 5: 
The four criteria for these unmatched unobserved vessels: speed, week ending date 
(Saturday), fishing area, and NMFS Reporting Area.  The average is based on a 
week ending date.  The data is shown in three base groups: FMP, FMP and harvest 
sector, and, FMP, harvest sector, and target fishery.   

 
 

FMP 
Avg#Grid 
IDs   

AI 3   
BS 4   
GOA  3   
    
    

FMP 
Harvest 
Sector 

Avg#Grid 
IDs  

AI CP 3  
AI CV 2  
BS CP 4  
BS CV 2  
GOA  CP 3  

GOA  CV 2  

  
 
  

FMP 
Harvest 
Sector 

Example 
Species 
Code 

Avg#Gri
d IDs 

AI CP Pcod 3 
AI CV Pcod 2 
AI CV Plck 2 
BS CP Pcod 4 
BS CP Plck 3 
BS CV Pcod 2 
BS CV Plck 2 
GOA  CP Pcod 3 

GOA  CP Rock 2 

GOA  CV Pcod 2 
GOA  CV Rock 2 

GOA  CV Plck 2 
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A graphic illustrating an unobserved weekly trip.  These grid IDs were captured using 
the criteria outlined in Step 5.  Captured grid IDs shown in red - highlighted blocks 
below.  Some grid IDs were removed for confidentiality.   
 
 

 
 
 
Steps 1 through 5 above capture 96.13% (for the 2008 data) of the catch from Catch 
Accounting inside one of the seven-kilometer grid IDs.  The final steps, called Average 
Vessel, match catch from the previously matched vessels (from steps 1 – 5) to the unmatched 
vessel records.   All but 604 tons (for the 2008 data) of the unmatched catch are matched 
using this final process.   
 
6) The Average Vessel algorithm groups all previously matched vessels operating in the 

groupings shown below, and then apportions catch equally to the associated grid IDs for 
the unmatched records.   The first grouping includes vessel ID.  Vessel ID is included 
with week ending date, NMFS Reporting Area,  Harvest Sector, Gear, Target, etc., as we 
assume the best extrapolation is on a vessel operating as itself.  We have seen this 
grouping to be effective when a catcher vessel with multiple trips in a single week may 
not be captured during a single trip due to a reporting or recording error.   

 
The following groupings, shown in the table below, were coordinated by such aspects as 
Management Program Code, Harvest Sector, NMFS Reporting Area, Gear, Target, and 
Week Ending Date.  After matches for all those groupings are found (between the 
unmatched records in catch accounting and the previously match records in Catch-In-
Areas), the grid IDs are compiled for those matched records and the catch is evenly 
divided among those grid IDs.   
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After an average vessel record is apportioned to a set of grid IDs, a transaction ID is 
created and that vessel record is removed from further matching.  The groupings for 
Average Vessel are then slightly liberalized, and the next groupings are formed, matched 
and apportioned to grid IDs.  As noted above, these steps capture greater than 99.98% of 
the catch.  Catch that is not captured is often groundfish caught by non-federally 
permitted groundfish catcher vessels.   

 
       Match-Groupings for the Iterative Average Vessel Extrapolation Algorithm.  
 

 Mgt_Prog_Code HarvestSector Rpting Area Target, Gear WeekEndDate Vessel ID 

 Harvest Sector NMFS  Area Gear Target WeekEndDate Processor ID 

 Mgt_Prog_Code HarvestSector NMFS  Area Gear Target WeekEndDate 

 Mgt_Prog_Code HarvestSector NMFS  Area Gear WeekEndDate Target 

 Mgt_Prog_Code NMFS  Area Gear Target WeekEndDate  

 Harvest Sector NMFS  Area Target WeekEndDate   

 Harvest Sector NMFS  Area Gear WeekEndDate   

 NMFS  Area Gear Target WeekEndDate   

 NMFS  Area Target WeekEndDate    

 NMFS  Area Gear WeekEndDate    

 NMFS  Area Gear Target Month Year  

 NMFS  Area Target Month Year   

 NMFS  Area Gear Month Year   

 FMPAreaCode Gear Target WeekEndDate   

 FMPAreaCode Target WeekEndDate    

 FMPAreaCode Gear WeekEndDate    

 FMPAreaCode Gear Target Month Year  

 FMPAreaCode Target Month Year   

 FMPAreaCode Gear Month Year   
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For clarity, the following summary tables aggregate all 19 levels of the Average Vessel 
extrapolation algorithm into a single set of tables.   
 
FMP Avg#Grid IDs   
AI 33   
BS 32   
GOA  28   
    
FMP Harvest Sector Avg#Grid IDs  
AI CP 36  
AI CV 23  
BS CP 38  
BS CV 30  
GOA  CP 33  
GOA  CV 28  

    

FMP Harvest Sector 
Example Species 
Code 

Avg#Grid 
IDs 

AI CP Pcod 36 
AI CV Pcod 23 
BS CP Pcod 39 
BS CP Plck 24 
BS CV Pcod 33 
BS CV Plck 30 
GOA  CP Pcod 34 
GOA  CP Rock 27 

GOA  CV Pcod 28 

GOA  CV Rock 28 
GOA  CV Pcod 13 
GOA  CV Plck 2 
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This graphic illustrating the Average Vessel Extrapolation Algorithm grid id’s that was 
captured, shown in red - highlighted blocks below.   This Average Vessel was grouped 
and matched on a vessel or group of vessels with the same Harvest Sector, NMFS 
Reporting Area, Gear Type, Target, and Week Ending Date.  
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The table below illustrates the amount of catch by each matching method.  
 
Analysis based on 2008       

Matching Method 
Tons 
Matched 

% of Total 
Catch  

Cumulative % 
Matched 

VMS-Obs by Time and Obs Trackline 827,140 47.39% 47.39%
OBS Deploy and Retrieve Trackline        219,709 12.59% 59.98%

CV-Stat_Area 569,754 32.65% 92.63%

CV-NMFS_Area 20,683 1.19% 93.82%

CP_NMFS_Area 40,332 2.31% 96.13%
Grouping for Extrapolations for 
unmatched catch:       

Avg_MgtPrg_HS_RA_Gr_Tgt_WED_V
es 1,321 0.08% 96.20%

Avg_HS_RA_Gr_Tgt_WED_VesID 24 0.00% 96.20%
Avg_HS_RA_Gr_Tgt_WED_PID 32,466 1.86% 98.07%
Avg_MgtPrg_HS_RA_Gr_Tgt_WED 17,701 1.01% 99.08%
Avg_MgtPrg_RA_Gr_Tgt_WED 513 0.03% 99.11%
Avg_HS_RA_Tgt_WED 5,829 0.33% 99.44%
Avg_HS_RA_Gr_WED 4,516 0.26% 99.70%
Avg_RA_Gr_Tgt_WED 166 0.01% 99.71%
Avg_RA_Gr_WED 447 0.03% 99.74%
Avg_RA_Tgt_WED 250 0.01% 99.75%
Avg_RA_Gr_Mnt_Yr 2,534 0.15% 99.90%
Avg_FMP_GrT_Tgt_WED 894 0.05% 99.95%
Avg_FMP_Gr_Mnt_Yr 16 0.00% 99.95%
Avg_FMP_Tgt_WED 582 0.03% 99.98%

Avg_FMP_Gr_WED 23 0.00% 99.98%
Total VOE-CIA by Grid_ID to Catch 
Accounting 1,744,900    
Total of full Catch Accounting System 1,745,504     

 
The final dataset includes data from Steps 1 – 5 above, plus data derived from the Average 
Vessel processes. This creates a geospatial database that matches the Catch Accounting 
system.  Several additional columns of information are added to Catch Accounting that 
include Percent in Grid, Weight-In-Grid, Match Source, ‘ESA Critical Habitat,’ ‘679 Critical 
Habitat,’ and assorted protection areas.  Each area of study resides in a separate column 
(which may be queried) to insure that catch is not double or triple counted.     
 
Match Source is the metadata column.   It provides analysts information as to which step 
captured the data: Step 1: VMS-Obs, Step 2: OBS, Step 3: CV-Stat_Area, Step 4: CV-
NMFS_Area, Step 5: CP_NMFS_Area, or Average Vessel.   Average Vessel is further 
broken down by which groupings were used for the extrapolations.  For instance, the first 
grouping above includes AVG: Harvest Sector-NMFS_Area GEAR Type, Target, Week 
Ending Date and Vessel Id.   The Average Vessel catch can be removed from queries if 
requested by the analyst.   
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With the database complete, it can then be joined back to the GIS, or a GIS feature class can 
be joined to the native database by the grid ID.  Other geospatial data that are currently 
complete and attached to the CIA include distance from aggregated Steller sea lion Critical 
habitat sites; distance from individual, overlapping SSL sites; and distance from foraging 
areas and some of the habitat protection and conservation areas.   
 
This table illustrates most of the relevant columns in the VOE-CIA dataset.  Note that 
data can be selected independently or grouped by any of the columns bellow, including, 
Target Fishery, Gear Type, Vessel ID, Processor, Sector, Management Program, Coop 
or Group or operating in any of several zones (SSL or Habitat) or management areas.   
 
Base Catch Accounting Data  Additional VOE-CIA Columns 
Reporting Area Code  7Km Grid ID 

Catch Activity Date  Weight In Grid 

Week End Date  Match Source: Matching Algorthm 

Trip Target Date  Species Adjusted Weight 

Year, Month, Quarter  ADFG STAT AREA 

Catch Report Type Code  Percent in Grid 

CA Reference / Haul-SLog Join  20Km Grid ID 

Vessel ID  226 SSL Critical Habitat 

Gear Type  679 SSL Critical Habitat 

Harvest Sector  No NPT Areas 

Trip Target Code   

Management Program Code  Other Distinct VOE-CIA Datasets 

AFA Coop ID  Overlapping SSL Sites 

Processor ID  PSC: Prohibited Species 

State Waters Flag   

FMP Area Code   

Species Group Code   

BSAI Processing Sector   

Vessel Size Catagory   

PSCNQ Processing Sector   

CDQ Group ID   

Agency Species Code   

Source Table: Obs, WPR, State   

Directed Fishing Flags   

Weight Posted   
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Other Datasets: Prohibited Species and Overlapping Steller Sea Lion Site VOE-CIA 
Datasets 
 
Two separate VOE-CIA datasets have also been created: Prohibited Species (PSC) and 
Overlapping SSL sites.   The overlapping SSL site dataset is by each of the 154 Steller sea 
lion sites, split out by 3, 10 and 20nautical miles; and, where the individual SSL sites 
overlap, the catch will overlap.  This will give analysts and policy makers the ability to look 
at individual vessels, fleets, and target fisheries, gears types etc., operating in or around each 
individual SSL sites.  Catch by the overlapping Steller sea lion site cannot be grouped and 
summed by management areas since catch from the overlapping Steller sea lion sites would 
be counted several times where the sites overlap.       
 

 
 
PSC: The PSC database (PSC) is joined by the associated values to the VOE-CIA and the 
records divided into Grid ID’s in the same proportions that were made with Catch 
Accounting groundfish database.  The noted caveats to this PSC dataset are embedded within 
the PSC data.  These caveats include how the base PSC data was collected and then 
extrapolated to the non observed fleets.   
 

Included Prohibited Catch Species.   
 

Blue King Crab 
Bairdi Tanner Crab 
Chinook 
Grenadier 
Hake 
Golden King Crab 
Herring 
Halibut 
Non Chinook Salmon 
Other King Crab 
Red King Crab 
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Use of the VOE-CIA for Analytical Purposes 
 
The VOE-CIA database uses an iterative, ordered process to match VMS records, Observer 
collected data and VMS/Catch Accounting System indicators to a fishing vessel.  This gives 
analysts the capability to analyze unobserved vessels that may have been transparent when 
only using earlier analytical tools such as observer data.  For example, comparative analysis 
shows a difference in catch between the VOE-CIA and the Expanded Observer Dataset 
(extrapolated Observer data, also called the EOD) for the unobserved/small vessel fleet that 
operates within 3 and 10 nm from unrestricted Steller sea lion sites. 
 
It should be noted that VOE-CIA data only go back as far as 2003.  This is due to the 
unavailability of reliable VMS data and a vessel linked catch accounting system for 2003.  
Observer data on the other hand goes back to the early 1990s, giving analysts the ability to 
look at long-term trends in groundfish catch and can relate it to Steller sea lion population 
trends.  Both VOE-CIA and the EOD are utilized in this document to insure the best 
available data is being used for the appropriate analysis.  When considering trends in catch it 
would be inappropriate to mix these data sets or to substitute a single year of catch data from 
one data set into a trend analysis based on the other data set. 
 
 
The VOE-CIA gives analysts the ability to look at fine scale spatial groundfish catch data.  
For instance, ESA listed, Part 226 Critical Habitat for Steller sea lions is designated by 133 
Steller Sea lion sites and foraging areas in the Bering Sea, Aleutian Islands and the Gulf of 
Alaska. These sites are buffered at a radius of 20nm, and for analysis only, are further 
divided from the point of origin at the Steller sea lion site at 0-3, 3-10, and 10-20nm.  It is 
important to note that the catch shown in foraging areas is only that catch taken outside the 
20nm SSL zones.   
 
Catch from the additional 19 ‘RPA sites’ (1998 and 1999) are not included in these tables 
since the Biological Opinion is predominately looking at ESA listed, Part 226 Critical 
Habitat.  Most of the RPA sites overlap other Steller sea lion sites so most of this RPA catch 
is accounted for in SSL Critical Habitat.   
 
Table A examines VOE-CIA 2003 data with VOE-CIA 2008 data, using the ESA listed, Part 
226 SSL Critical Habitat as the basis of comparison.  Note the catch difference in the pollock 
fishery in the Bering Sea CH/CVOA (Bering Sea Foraging Area).  It shows that the fishing 
fleet is moving north and outside of the CH/CVOA in the Bering Sea.  The catch difference 
reflects a change in species catch composition away from predominately pollock to a more 
varied species composition.   
 
Table A sums pollock, Atka mackerel, Pacific cod, and arrowtooth flounder into a single 
table by Steller sea lion area and FMP area: GOA, AI and BS.  Total catch of these species is 
shown whether or not the species was being targeted.    
 
Table B is the same catch data as in Table A but divided into the four species groups as 
analyzed in the Biological Opinion.  Tables A and B do not compare VOE-CIA to Expanded 
Observer Data (EOD); but, those comparisons can be found in the final Tables: 1 through 10 
below.   
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Table A.  A negative or red number represents catch that is lower in 2008 than in 2003. 
 

FMP YEAR Area 
Tons 
2003 Tons  2008 Change/Tons 

        
AI 2003 Outside CH 41,601 42,920 1,318 
AI 2003 0-3' 169 646 477 
AI 2003 3-10' 11,304 12,070 766 
AI 2003 10-20' 30,568 36,891 6,323 
AI 2003 Seguam Pass 44 20 -23 
        

BS 2003 Outside CH 757,228 843,081 85,853 
BS 2003 0-3' 530 84 -446 
BS 2003 3-10' 18,561 10,081 -8,480 
BS 2003 10-20' 176,371 75,783 -100,588 
BS 2003 CH/CVOA 569,427 221,045 -348,382 
        

GOA  2003 Outside CH 54,428 54,275 -153 
GOA  2003 0-3' 2,566 4,988 2,423 
GOA  2003 3-10' 23,824 31,117 7,294 
GOA  2003 10-20' 49,614 46,235 -3,379 

GOA  2003 Shelikof 3,663 5,580 1,916 

 
 
Table B.  A negative or red number represents catch that is lower in 2008 than in 2003. 
 

FMP 
226 Critical Habitat Species Tons - 2003 Tons - 2008 Change/Tons

AI Outside of SSL CH AMCK 31,781 38,423 6,642
AI Outside of SSL CH ARTH 343 333 -10
AI Outside of SSL CH PCOD 9,030 3,640 -5,390
AI Outside of SSL CH PLCK 447 524 77
AI 3-10' AMCK 781 299 -482
AI 3-10' ARTH 156 811 655
AI 3-10' PCOD 9,774 10,748 974
AI 3-10' PLCK 593 212 -382
AI 10-20' AMCK 16,394 18,966 2,572
AI 10-20' ARTH 368 1,364 996
AI 10-20' PCOD 13,285 16,022 2,737
AI 10-20' PLCK 520 538 18
AI 0-3' AMCK 4 1 -3
AI 0-3' ARTH 13 3 -10
AI 0-3' PCOD 111 637 527
AI 0-3' PLCK 41 5 -36
AI Seguam_Pass AMCK 0 0 0
AI Seguam_Pass ARTH 35 10 -25
AI Seguam_Pass PCOD 2 10 8

AI Seguam_Pass PLCK 7 0 -7
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Table B continued. 
 

FMP 226 Critical Habitat Species Tons - 2003 Tons - 2008 Change/Tons
BS Outside of SSL CH AMCK 222 17 -205
BS Outside of SSL CH ARTH 5,606 7,760 2,155
BS Outside of SSL CH PCOD 93,518 100,378 6,860
BS Outside of SSL CH PLCK 657,882 734,926 77,044
BS 3-10' AMCK 200 35 -164
BS 3-10' ARTH 106 4,019 3,914
BS 3-10' PCOD 7,103 2,662 -4,441
BS 3-10' PLCK 11,153 3,364 -7,789
BS 10-20' AMCK 3,117 328 -2,789
BS 10-20' ARTH 2,467 3,603 1,136
BS 10-20' PCOD 16,793 10,733 -6,060
BS 10-20' PLCK 153,994 61,120 -92,875
BS 0-3' AMCK 15 2 -13
BS 0-3' ARTH 1 1 0
BS 0-3' PCOD 405 81 -323
BS 0-3' PLCK 110 1 -109
BS CH/CVOA AMCK 1,535 17 -1,518
BS CH/CVOA ARTH 3,772 3,958 186
BS CH/CVOA PCOD 46,660 25,818 -20,843

BS CH/CVOA PLCK 517,460 191,253 -326,207

 
 

FMP 226 Critical Habitat Species Tons - 2003 Tons - 2008 Change/Tons
GOA  Outside of SSL CH AMCK 510 1,389 878
GOA  Outside of SSL CH ARTH 20,924 19,055 -1,869
GOA  Outside of SSL CH PCOD 20,403 21,715 1,312
GOA  Outside of SSL CH PLCK 12,591 12,117 -474
GOA  3-10' AMCK 3 91 88
GOA  3-10' ARTH 1,307 3,174 1,867
GOA  3-10' PCOD 13,932 14,383 451
GOA  3-10' PLCK 8,582 13,469 4,888
GOA  10-20' AMCK 62 629 567
GOA  10-20' ARTH 7,055 6,520 -535
GOA  10-20' PCOD 13,728 16,318 2,590
GOA  10-20' PLCK 28,769 22,768 -6,001
GOA  0-3' AMCK 0 1 0
GOA  0-3' ARTH 3 29 26
GOA  0-3' PCOD 2,369 4,748 2,379
GOA  0-3' PLCK 193 211 17
GOA  Shelikof ARTH 1,073 541 -532
GOA  Shelikof PCOD 2,009 1,752 -257

GOA  Shelikof PLCK 581 3,287 2,706
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Graphic showing Steller sea lion Biological Opinion RCA’s with Steller sea lion ESA/226 Critical Habitat.   RCA’s are not necessarily 
coincident with NMFS Reporting Areas or Fishery Management Plans. 
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The following tables represent catch by Steller sea lion zone and RCA and the difference between the VOE-CIA and the Expanded 
Observer Database (EOD).  The tables clearly indicate a marked difference between the VOE-CIA and EOD in the unobserved or 
partially observed, smaller vessel fleet that may operate within 0-3 and 3-10 nautical miles from unrestricted Steller sea lion sites.  Red 
or negatives numbers represent catch that was underestimated in a specific Steller sea lion Critical Habitat Zone by the EOD.   2008 
pollock, Atka mackerel, Pacific cod, and arrowtooth flounder data was used for this analysis.   Each table represents an individual 
RCA.   
 
 

SSL BiOp RCA 1 
AMOUNT (mt) of Catch in CH areas                  

Extrapolated observer database (EOD) Total 
Catch 
RCA 1 

AMOUNT (mt) of Catch in CH areas                  
Catch In Area Database (CIA) Total 

Catch 
RCA 1 

AMOUNT (mt) of Catch in CH areas                 
Difference between EOD and CIA Total 

Catch 
RCA 1 Gear Year 

0-
3 3-10 10-20 Foraging Total CH 0-3 3-10 10-20 Foraging Total CH 0-3 

3-
10 10-20 Foraging Total CH 

Pollock 2008 0 36 34 0 70 114 0 41 28  69 113 0 -5 6 0 1 1 

Pacific Cod 2008 0 2,917 5,793 0 8,709 9,151 7 2,525 4,459  6,991 7,284 -7 392 1,334 0 1,718 1,867 

Atka Mackerel 2008 0 15 5,940 0 5,955 16,509   10 5,714  5,723 16,269 0 5 226 0 232 240 

ArrowTooth Flnder 2008 0 21 25 0 47 200 0 28 39  67 202 0 -7 -14 0 -20 -2 

Sum all four species 2008 0 2,989 11,792 0 14,781 25,974 8 2,603 10,239 0 12,850 23,868 -8 386 1,553 0 1,931 2,106 

                    
                    

SSL BiOp RCA 2 
AMOUNT (mt) of Catch in CH areas                  

Extrapolated observer database (EOD) Total 
Catch 
RCA 2 

AMOUNT (mt) of Catch in CH areas                  
Catch In Area Database (CIA) Total 

Catch 
RCA 2 

AMOUNT (mt) of Catch in CH areas                 
Difference between EOD and CIA Total 

Catch 
RCA 2 Gear Year 

0-
3 3-10 10-20 Foraging Total CH 0-3 3-10 10-20 Foraging Total CH 0-3 

3-
10 10-20 Foraging Total CH 

Pollock 2008 0 2 31 0 33 123 0 2 31  33 123 0 0 0 0 0 0 

Pacific Cod 2008 50 1,894 585 0 2,529 2,870 379 2,629 696  3,703 4,000 
-

329 
-

735 -111 0 -1,174 -1,130 

Atka Mackerel 2008 0 167 8,404 0 8,571 17,917 1 142 8,625  8,768 18,137 -1 25 -221 0 -197 -220 

ArrowTooth Flnder 2008 0 3 34 0 37 91 0 4 30  34 83 0 -1 4 0 3 8 

Sum all four species 2008 50 2,066 9,054 0 11,170 21,001 380 2,777 9,382 0 12,539 22,344 
-

330 
-

711 -328 0 -1,369 -1,343 
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SSL BiOp RCA 3 
AMOUNT (mt) of Catch in CH areas                  

Extrapolated observer database (EOD) Total 
Catch 
RCA 3 

AMOUNT (mt) of Catch in CH areas                  
Catch In Area Database (CIA) Total 

Catch 
RCA 3 

AMOUNT (mt) of Catch in CH areas                 
Difference between EOD and CIA Total 

Catch 
RCA 3 Gear Year 

0-
3 3-10 10-20 Foraging Total CH 0-3 3-10 10-20 Foraging Total CH 0-3 

3-
10 10-20 Foraging Total CH 

Pollock 2008 7 125 36  168 168 4 141 14  159 160 3 -16 22 0 9 8 

Pacific Cod 2008 0 1,100 340  1,440 1,441 122 1,026 450  1,598 1,625 
-

122 74 -110 0 -158 -184 

Atka Mackerel 2008 0 113 4,447  4,560 4,560 0 96 4,468  4,564 4,564 0 17 -21 0 -4 -4 

ArrowTooth Flnder 2008 3 87 54  145 148 2 76 63  141 144 1 11 -9 0 4 4 

Sum all four species 2008 10 1,425 4,877 0 6,313 6,317 128 1,339 4,996 0 6,462 6,493 
-

118 86 -119 0 -149 -176 

                                        

                    

SSL BiOp RCA 4 
AMOUNT (mt) of Catch in CH areas                  

Extrapolated observer database (EOD) Total 
Catch 
RCA 4 

AMOUNT (mt) of Catch in CH areas                  
Catch In Area Database (CIA) Total 

Catch 
RCA 4 

AMOUNT (mt) of Catch in CH areas                 
Difference between EOD and CIA Total 

Catch 
RCA 4 Gear Year 

0-
3 3-10 10-20 Foraging Total CH 0-3 3-10 10-20 Foraging Total CH 0-3 

3-
10 10-20 Foraging Total CH 

Pollock 2008 0 22 47  68 470 0 5 178  183 407 0 17 -131 0 -115 63 

Pacific Cod 2008 0 3,616 2,092  5,708 6,910 130 4,353 3,136  7,618 8,226 
-

130 
-

737 -1,044 0 -1,910 -1,316 

Atka Mackerel 2008 0 51 1  52 53 0 48 1  50 51 0 3 0 0 2 2 

ArrowTooth Flnder 2008 0 28 21  49 78 1 23 68  92 117 -1 5 -47 0 -43 -39 

Sum all four species 2008 0 3,717 2,161 0 5,877 7,511 131 4,428 3,383 0 7,943 8,801 
-

131 
-

711 -1,222 0 -2,066 -1,290 

                                        

                    

SSL BiOp RCA 5 
AMOUNT (mt) of Catch in CH areas                  

Extrapolated observer database (EOD) Total 
Catch 
RCA 5 

AMOUNT (mt) of Catch in CH areas                  
Catch In Area Database (CIA) Total 

Catch 
RCA 5 

AMOUNT (mt) of Catch in CH areas                 
Difference between EOD and CIA Total 

Catch 
RCA 5 Gear Year 

0-
3 3-10 10-20 Foraging Total CH 0-3 3-10 10-20 Foraging Total CH 0-3 

3-
10 10-20 Foraging Total CH 

Pollock 2008 0 14 328 0 343 404  24 287 0 311 477 0 -10 41 0 32 -73 

Pacific Cod 2008 0 366 8,569 0 8,935 11,821  216 7,286 10 7,512 9,926 0 150 1,283 -10 1,423 1,895 

Atka Mackerel 2008 0 2 194 0 196 18,650  2 158 0 161 18,669 0 0 36 0 35 -19 

ArrowTooth Flnder 2008 0 838 1,036 8 1,882 1,998  681 1,214 10 1,904 2,021 0 157 -178 -2 -22 -23 

Sum all four species 2008 0 1,220 10,127 8 11,356 32,873 0 923 8,945 20 9,888 31,092 0 297 1,182 -12 1,468 1,781 

 
‘ 
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 25

SSL BiOp RCA 6 
AMOUNT (mt) of Catch in CH areas                   

Extrapolated observer database (EOD) Total 
Catch 
RCA 6 

AMOUNT (mt) of Catch in CH areas                   
Catch In Area Database (CIA) Total 

Catch 
RCA 6 

AMOUNT (mt) of Catch in CH areas                 
Difference between EOD and CIA Total 

Catch 
RCA 6 Gear Year 

0-
3 3-10 10-20 Foraging Total CH 0-3 3-10 10-20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging Total CH 

Pollock 2008 0 5,708 67,120 173,693 246,522 992,601 1 3,375 61,160 191,253 255,789 990,811 -1 2,333 5,960 -17,560 -9,267 1,790 

Pacific Cod 2008 24 2,457 7,732 22,659 32,872 140,492 88 2,766 11,374 25,876 40,105 142,530 -64 -309 
-

3,642 -3,217 -7,233 -2,038 

Atka Mackerel 2008 0 49 353 6 408 447 2 36 344 17 398 416 -2 13 9 -11 10 31 

ArrowTooth Flnder 2008 1 4,110 3,284 3,113 10,509 19,387 1 4,026 3,716 3,963 11,705 19,530 0 84 -432 -850 -1,196 -143 

Sum all four species 2008 25 12,324 78,489 199,471 290,311 1,152,927 91 10,203 76,594 221,109 307,997 1,153,285 -66 2,121 1,895 -21,638 -17,686 -358 

                                        

                    

SSL BiOp RCA 7 
AMOUNT (mt) of Catch in CH areas                   

Extrapolated observer database (EOD) Total 
Catch 
RCA 7 

AMOUNT (mt) of Catch in CH areas                   
Catch In Area Database (CIA) Total 

Catch 
RCA 7 

AMOUNT (mt) of Catch in CH areas                 
Difference between EOD and CIA Total 

Catch 
RCA 7 Gear Year 

0-
3 3-10 10-20 Foraging Total CH 0-3 3-10 10-20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging Total CH 

Pollock 2008 0 6,020 3,751  9,771 13,986 178 11,008 5,091  16,277 17,090 -178 
-

4,988 
-

1,340 0 -6,506 -3,104 

Pacific Cod 2008 26 4,831 7,173  12,030 18,661 2,183 5,444 5,788  13,415 17,777 
-

2,157 -613 1,385 0 -1,385 884 

Atka Mackerel 2008 0 174 459  633 1,734 0 89 611  701 1,769 0 85 -152 0 -68 -35 

ArrowTooth Flnder 2008 0 616 383  999 2,919 7 304 458  769 2,946 -7 312 -75 0 230 -27 

Sum all four species 2008 26 11,641 11,766 0 23,433 37,300 2,368 16,846 11,948 0 31,162 39,582 
-

2,342 
-

5,205 -182 0 -7,729 -2,282 

                                        

                    

SSL BiOp RCA 8 
AMOUNT (mt) of Catch in CH areas                   

Extrapolated observer database (EOD) Total 
Catch 
RCA 8 

AMOUNT (mt) of Catch in CH areas                   
Catch In Area Database (CIA) Total 

Catch 
RCA 8 

AMOUNT (mt) of Catch in CH areas                 
Difference between EOD and CIA Total 

Catch 
RCA 8 Gear Year 

0-
3 3-10 10-20 Foraging Total CH 0-3 3-10 10-20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging Total CH 

Pollock 2008 0 513 6,922 2,760 10,194 17,225 0 657 7,521 3,238 11,417 18,066 0 -144 -599 -478 -1,223 -841 

Pacific Cod 2008 0 35 550 8,006 8,591 11,481 1,771 1,288 2,321 1,521 6,902 11,598 
-

1,771 
-

1,253 
-

1,771 6,485 1,689 -117 

Atka Mackerel 2008 0 0 0 0 0.3 316 0 2 1 0 3 319 0 -2 -1 0 -2 -3 

ArrowTooth Flnder 2008 0 248 1,721 477 2,446 4,253 0 284 1,008 320 1,613 3,927 0 -36 713 157 833 326 
Sum all four 
species 2008 0 796 9,193 11,243 21,231 33,275 1,772 2,232 10,851 5,079 19,934 33,910 

-
1,772 

-
1,436 

-
1,658 6,164 1,297 -635 
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 26

SSL BiOp RCA 9 
AMOUNT (mt) of Catch in CH areas                  

Extrapolated observer database (EOD) Total 
Catch 
RCA 9 

AMOUNT (mt) of Catch in CH areas                  
Catch In Area Database (CIA) Total 

Catch 
RCA 9 

AMOUNT (mt) of Catch in CH areas                 
Difference between EOD and CIA Total 

Catch 
RCA 9 Gear Year 0-3 3-10 10-20 Foraging Total CH 0-3 3-10 10-20 Foraging Total CH 0-3 3-10 

10-
20 Foraging Total CH 

Pollock 2008 162 1205 11710 7 13,084 16,314 33 1,790 10,087 49 11,958 15,367 129 -585 1,623 -42 1,126 947 

Pacific Cod 2008 24 2971 8721 13 11,728 24,226 611 6,504 7,264 231 14,610 25,023 
-

587 -3,533 1,457 -218 -2,882 -797 

Atka Mackerel 2008 0 0 0 0 1 4 0 0 0  1 4 0 0 0 0 0 0 

ArrowTooth Flnder 2008 0 1,560 4,639 454 6,653 22,043 21 2,564 4,885 221 7,691 22,067 -21 -1,004 -246 233 -1,038 -24 

Sum all four species 2008 186 5,736 25,070 474 31,466 62,587 665 10,859 22,236 500 34,260 62,461 
-

479 -5,123 2,834 -26 -2,794 126 

                                        

                    

SSL BiOp RCA 10 
AMOUNT (mt) of Catch in CH areas                  

Extrapolated observer database (EOD) Total 
Catch 

RCA 10 

AMOUNT (mt) of Catch in CH areas                  
Catch In Area Database (CIA) Total 

Catch 
RCA 10 

AMOUNT (mt) of Catch in CH areas                 
Difference between EOD and CIA Total 

Catch 
RCA 10 Gear Year 0-3 3-10 10-20 Foraging Total CH 0-3 3-10 10-20 Foraging Total CH 0-3 3-10 

10-
20 Foraging Total CH 

Pollock 2008 0 0 701  701 1,166 0 2 27  29 1,165 0 -2 674 0 672 1 

Pacific Cod 2008 248 574 1038  1,860 2,109 176 1,031 299  1,507 1,617 72 -457 739 0 353 492 

Atka Mackerel 2008 0 0 0  0 0    0  0 0 0 0 0 0 0 0 

ArrowTooth Flnder 2008 0 0 22  22 130 0 14 7  22 67 0 -14 15 0 0 63 

Sum all four species 2008 248 574 1,761 0 2,583 3,405 176 1,047 334 0 1,557 2,848 72 -473 1,427 0 1,026 557 
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Figure III-1. Areas used to designate “Expanded Observer Data” points as catch taken in the Bering Sea (BS), Gulf of Alaska (GOA), or the  
Aleutian Islands (AI) regions. 
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Figure III-2.  Bering Sea - catch in critical habitat and total catch of Pollock, Pacific cod and 
Atka mackerel 1991-2008. 
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Figure III-3.  Gulf of Alaska - catch in critical habitat and total catch of Pollock, Pacific cod, and 
Atka mackerel, 1991-2008.   
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GOA Pacific Cod Catch in Critical Habitat 1991-2008
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Figure III-4.  Aleutian Islands - catch in critical habitat and total catch of Pollock, Pacific cod, and 
Atka mackerel, 1991-2008.   
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Figure III-5.  Catch in critical habitat and total catch of Arrowtooth flounder in the Bering 
Sea, Gulf of Alaska, and the Aleutian Islands, 1991-2008.  
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Figure III-6.  Proportion of catch within 0-3 nm, 3-10nm, 10-20nm, and foraging areas of critical 
habitat in the Bering Sea, Gulf of Alaska, and Aleutian Islands by gear types from 1998-2008.  
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Figure III-6.  Proportion of catch within 0-3 nm, 3-10nm, 10-20nm, and foraging areas of critical 
habitat in the Bering Sea, Gulf of Alaska, and Aleutian Islands by gear types from 1998-2008.  
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Figure III-7.  Proportion of catch taken within Steller sea lion critical habitat in the Bering Sea, 
Gulf of Alaska, and Aleutian Islands by gear types from 1998-2008.   
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Figure III-8.  Proportion of Arrowtooth flounder catch within 0-3 nm, 3-10nm, 10-20nm, and 
foraging areas of critical habitat in the Bering Sea, Gulf of Alaska, and Aleutian Islands by gear 
types from 1998-2008.  
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Figure III-9.  Percent of the annual catch of Pacific cod harvested in the Bering Sea trawl, 
pot, longline fisheries in each quarter of the year from 1998-2008.   
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Figure III-10.  Percent of the annual catch of Pacific cod harvested in trawl, pot, and 
longline fisheries from the Gulf of Alaska in each quarter of the year from 1998-2008. 
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Figure III-11.  Percent of the annual catch of Pacific cod harvested from critical habitat 
zones in each quarter by the trawl, pot, and longline fisheries from the Aleutian Islands, 
1998-2008.  
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Figure III-12.  Seasonal catch of Pacific cod by all gear types in the Gulf of Alaska, 
Bering Sea and the Aleutian Islands, 1998-2008.  
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Figure III-13.  Percent of the annual catch of pollock harvested in each quarter of the year from 1998-2008.  
Pollock Trawl Bering Sea
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Figure III-14.  Percent of the annual catch of Atka mackerel harvested in the Bering Sea, 
Aleutian Islands, and Gulf of Alaska by trawl in each quarter of the year from 1998-2008.  
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Figure III-15.  Percent of the annual catch of arrowtooth flounder harvested in the Bering 
Sea, Gulf of Alaska, and the Aleutian Islands by trawl in each quarter of the year from 
1998-2008. 
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Figure III-16.  Seasonal dispersion in the pollock catch in the Eastern Bering Sea, within (black) and outside (gray) of critical habitat.   
Y axis is per cent of total annual catch (source L. Fritz, NMML).  Lower: Duration of directed fishery based on observer data (J. Ianelli, 
AFSC).  
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Figure III-17.  Daily catch rates of pollock in the Eastern Bering Sea.  Table (bottom) provides average 
catch rates in mt for the entire region in the years 1998-2008 (source: L. Fritz, NMML).  
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Season Catch/day 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

  Average in EBS 7,222 5,685 6,130 7,288 8,188 8,320 8,377 8,259 8,298 7,781 5,436 

A Max in EBS 21,527 15,940 12,338 11,419 15,695 13,199 15,006 14,206 15,769 13,498 11,518 

Average in Critical Habitat 5,686 2,861 2,408 2,356 4,286 3,989 4,137 4,111 3,724 4,242 2,103 

                

  Average in EBS 3,728 3,728 4,450 5,348 5,686 5,701 5,588 5,688 5,712 5,069 3,760 

B Max in EBS 17,122 15,317 12,701 11,741 12,179 12,799 13,017 11,529 12,314 11,688 8,132 

Average in Critical Habitat 1,323 987 273 2,818 3,193 2,790 2,226 1,234 1,005 811 575 
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Figure III-18. Age 3+ biomass of walleye pollock in the eastern Bering Sea (upper) and 
Gulf of Alaska (lower) regions, 1977-2008 (blue lines and right y-axes in both panels: 
Dorn et al. 2007; Ianelli et al. 2007).  Total catch of pollock within each region (black 
lines and left y-axes) and pollock catch within Steller sea lion critical habitat in each 
region (red lines and left y-axes) are also plotted; upper plot includes catches of pollock 
in Aleutian Islands region. 
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Table III-1.  Summary of catch (mt) in critical habitat by zones from 1991-2008 in the Bering Sea area. 
 
BS Pollock Catch by Zones 1991-2008             

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 391 48,030 302,858 351,279 456,367 239,645 264,491 807,647 1,511,661 53.4
1992 0 8,580 131,714 140,294 472,983 58,677 103,379 613,277 1,392,718 44.0
1993 362 10,137 103,974 114,473 581,942 74,099 54,867 696,415 1,328,523 52.4
1994 414 11,510 113,331 125,255 686,688 98,024 65,645 811,943 1,330,432 61.0
1995 289 11,610 131,566 143,464 691,848 142,429 54,418 835,313 1,264,578 66.1
1996 0 8,939 100,878 109,817 512,401 100,957 50,606 622,218 1,193,261 52.1
1997 118 7,229 66,247 73,594 533,670 61,764 44,256 607,264 1,124,589 54.0
1998 107 9,147 88,807 98,062 520,275 66,933 65,007 618,337 1,101,283 56.1
1999 0 476 5,266 5,742 356,077 1,915 4,974 361,819 989,931 36.5
2000 8 1,932 25,528 27,467 169,032 1,807 26,593 196,500 1,132,754 17.3
2001 227 10,751 224,929 235,907 380,516 175,101 137,180 616,423 1,387,366 44.4
2002 129 12,146 168,060 180,335 621,508 143,217 110,585 801,843 1,481,359 54.1
2003 162 14,597 185,930 200,689 519,784 135,067 159,323 720,473 1,490,754 48.3
2004 0 10,837 105,476 116,313 527,679 68,098 95,487 643,991 1,480,654 43.5
2005 0 9,000 80,837 89,837 399,106 53,980 74,487 488,943 1,482,990 33.0
2006 0 7,044 117,324 124,368 302,323 83,028 87,403 426,691 1,486,433 28.7
2007 0 2,644 120,304 122,949 311,527 92,491 84,099 434,476 1,350,891 32.2
2008 0 3,625 67,065 70,690 196,359 49,609 45,226 244,384 989,329 24.7

                      
BS Pacific Cod Catch by Zones 1991-2008           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 169 6,068 13,176 19,412 58,409 13,078 17,469 77,822 209,274 37.2
1992 183 3,346 7,819 11,347 33,117 5,664 10,197 44,464 164,440 27.0
1993 11 2,417 6,517 8,945 46,727 4,271 7,909 55,672 133,153 41.8
1994 18 5,149 10,592 15,758 60,129 10,172 14,349 75,887 172,076 44.1
1995 130 6,505 16,424 23,059 88,348 17,436 20,285 111,407 227,570 49.0
1996 161 8,012 19,234 27,407 66,254 21,857 23,546 93,661 207,256 45.2
1997 16 5,910 20,877 26,804 70,915 18,770 23,789 97,719 230,901 42.3
1998 145 5,415 15,963 21,523 44,689 12,207 19,750 66,212 159,904 41.4
1999 37 3,588 14,115 17,740 42,209 11,581 15,896 59,949 146,546 40.9
2000 50 4,219 14,498 18,766 45,135 12,146 14,451 63,901 149,497 42.7
2001 26 3,610 15,766 19,402 29,548 11,705 18,130 48,950 141,124 34.7
2002 33 3,336 12,641 16,010 39,582 11,598 14,269 55,592 158,031 35.2
2003 234 8,623 14,697 23,555 45,405 17,719 21,462 68,960 178,233 38.7
2004 20 7,736 14,534 22,290 43,493 16,477 20,357 65,784 182,478 36.1
2005 0 5,133 9,848 14,981 46,059 9,657 13,482 61,040 183,444 33.3
2006 8 4,989 8,211 13,208 43,793 8,595 12,053 57,001 167,745 34.0
2007 3 1,322 9,201 10,526 27,632 6,371 9,316 38,158 138,855 27.5
2008 11 2,456 7,292 9,759 22,659 5,452 8,723 32,418 138,558 23.4

 

57



Table III-1 (continued).  Summary of catch (mt) in critical habitat by zones from 1991-2008 in the 
Bering Sea area. 
 

BS Atka Mackerel Catch by Zones 1991-2008           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 0 1,040 1,295 2,335 29 2,253 2,122 2,364 2,486 95.1
1992 0 6 1,281 1,287 1,134 1,235 1,053 2,421 2,485 97.4
1993 0 0 59 59 52 55 81 111 163 68.1
1994 0 4 23 27 108 22 23 135 135 100.0
1995 1 124 133 259 75 257 222 333 338 98.6
1996 0 47 575 622 137 619 585 759 783 96.9
1997 0 40 105 145 24 145 126 169 176 95.8
1998 0 112 730 842 51 839 576 893 901 99.2
1999 0 6 2,102 2,108 200 2,107 1,961 2,308 2,309 100.0
2000 0 0 110 110 1 107 191 111 215 51.6
2001 1 3 191 195 10 195 122 205 205 100.0
2002 0 29 223 252 61 251 129 313 313 100.0
2003 9 417 4,440 4,866 589 4,841 3,748 5,455 5,461 99.9
2004 0 504 5,009 5,513 1,005 5,508 4,584 6,518 6,532 99.8
2005 0 693 2,444 3,136 364 3,088 2,759 3,500 3,518 99.5
2006 0 410 2,008 2,418 696 2,296 2,176 3,114 3,139 99.2
2007 0 401 2080 2481 516 2,479 2,319 2,997 3,021 99.2
2008 0 49 336 385 6 385 373 391 396 98.9

  
BS Arrowtooth Flounder Catch by Zones 1991-2008          

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout 
Total 
CH 

Total 
Catch CH %

1991 1 802 962 1,765 1,740 1,515 1,506 5,427 17,814 30.46
1992 0 64 712 776 789 343 706 1,566 10,965 14.28
1993 0 86 808 895 1,701 708 352 2,595 7,950 32.64
1994 14 426 1,860 2,300 2,929 1,788 1,864 5,229 12,991 40.25
1995 1 147 1,421 1,570 3,143 1,326 878 4,713 8,281 56.91
1996 0 204 1,970 2,174 4,891 1,950 869 7,065 13,307 53.09
1997 2 132 655 789 2,897 460 477 3,686 9,227 39.95
1998 0 236 2,593 2,829 3,454 2,526 1,289 6,283 14,977 41.95
1999 0 265 2,234 2,499 2,527 2,404 1,307 5,025 10,590 47.45
2000 1 60 1,127 1,187 3,090 1,039 703 4,278 12,071 35.44
2001 0 82 1,337 1,419 4,972 1,216 746 6,392 12,837 49.79
2002 0 95 1,606 1,701 4,730 1,503 682 6,430 10,209 62.99
2003 0 76 2,190 2,266 3,975 1,889 1,392 6,241 12,480 50.01
2004 0 238 3,485 3,724 7,539 3,526 2,430 11,263 17,302 65.09
2005 0 194 1,603 1,797 4,274 1,671 1,231 6,071 13,292 45.68
2006 0 112 1,230 1,342 3,576 1,101 854 4,918 11,664 42.16
2007 0 107 1,884 1,991 2,910 1,698 1,405 4,901 10,834 45.24
2008 0 4,112 3,181 7,293 3,113 7,034 6,034 10,407 19,133 54.4
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Table III-2. Summary of catch (mt) in Critical Habitat by zones from 1991-2008 in the Gulf of Alaska 
area. 
 
GOA Pollock Catch by Zones 1991-2008             

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 2,836 19,892 31,218 53,946 3,194 8,658 49,804 57,140 100,481 56.9
1992 1,996 12,647 44,919 59,562 5,493 6,224 57,402 65,056 90,848 71.6
1993 7,233 29,652 49,416 86,300 6,885 20,378 80,951 93,185 108,901 85.6
1994 1,856 23,898 51,133 76,886 9,113 19,134 74,840 85,999 107,328 80.1
1995 124 7,393 38,651 46,167 6,369 11,779 39,408 52,536 72,570 72.4
1996 804 9,991 23,652 34,446 4,726 5,818 33,281 39,172 51,260 76.4
1997 2,525 20,645 33,719 56,889 9,763 2,831 55,869 66,652 89,365 74.6
1998 10,387 31,267 45,384 87,038 12,633 3,912 86,851 99,671 125,098 79.7
1999 1,856 15,242 46,261 63,359 15,003 3,703 63,236 78,362 95,590 82.0
2000 204 11,729 26,611 38,544 4,131 9,743 38,464 42,675 72,923 58.5
2001 61 6,341 40,378 46,779 1,480 9,578 46,761 48,259 72,076 67.0
2002 0 6,312 18,843 25,155 2,775 3,389 25,129 27,930 51,919 53.8
2003 0 8,689 30,103 38,792 543 4,290 38,658 39,335 50,678 77.6
2004 1 4,877 42,907 47,784 2,353 6,269 47,695 50,137 63,689 78.7
2005 920 14,298 41,420 56,639 774 6,308 56,553 57,413 80,829 71.0
2006 164 7,031 39,553 46,748 529 4,302 46,584 47,278 71,871 65.8
2007 709 9,211 26,806 36,727 450 6,561 36,816 37,177 52,107 71.3
2008 162 9,820 23,140 33,122 2,767 4,738 30,958 35,895 51,965 69.0

           
GOA Pacific Cod Catch by Zones 1991-2008            

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 3,096 19,883 31,364 54,343 1,533 28,540 42,602 55,876 75,199 74.3
1992 586 14,672 42,814 58,072 699 25,993 42,499 58,796 79,469 74.0
1993 573 12,483 18,658 31,713 2,042 4,611 29,393 33,755 56,451 59.8
1994 1,424 9,884 21,349 32,657 690 12,172 27,165 33,347 45,749 72.9
1995 773 14,925 27,368 43,066 2,334 17,382 31,960 45,400 68,876 65.9
1996 801 16,235 27,236 44,272 2,845 22,548 35,433 47,117 68,183 69.1
1997 3,252 19,543 24,336 47,131 1,508 17,294 41,715 48,639 68,054 71.5
1998 458 13,701 25,050 39,209 2,347 14,281 34,985 41,556 61,957 67.1
1999 816 15,495 19,611 35,923 2,682 11,098 34,451 38,605 68,068 56.7
2000 97 19,108 12,937 32,141 726 13,790 31,299 32,868 53,391 61.6
2001 334 5,711 16,194 22,239 1,094 7,773 18,860 23,333 41,451 56.3
2002 84 6,474 12,372 18,930 889 4,155 17,771 19,819 42,248 46.9
2003 18 14,277 13,871 28,166 408 7,350 23,122 28,574 52,608 54.3
2004 249 12,065 17,168 29,482 1,284 3,291 27,684 30,766 56,560 54.4
2005 163 13,591 8,894 22,648 686 6,320 22,200 23,334 47,516 49.1
2006 127 4,657 12,253 17,037 1,802 2,629 16,729 18,840 47,745 39.5
2007 13 5,158 22,209 27,380 2,175 5,432 23,556 29,555 51,381 57.5
2008 329 8,875 17,988 27,192 8,019 9,093 26,741 35,328 59,011 59.9
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Table III-2. (Continued). Summary of catch (mt) in Critical Habitat by zones from 1991-2008 in the Gulf 
of Alaska area. 
 
GOA Atka Mackerel Cod Catch by Zones 1991-2008           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 0 95 3,192 3,287 0 3,223 67 3,287 3,301 99.6
1992 0 1 13,698 13,699 0 13,682 1,910 13,699 13,835 99.0
1993 0 138 3,853 3,991 0 4,019 18 3,991 5,133 77.7
1994 3 67 3,111 3,181 0 3,172 10 3,181 3,537 89.9
1995 2 42 234 279 0 219 63 279 699 39.9
1996 0 279 1,015 1,294 0 1,267 32 1,294 1,586 81.6
1997 0 6 317 323 0 261 130 323 328 98.5
1998 1 0 307 308 0 283 308 308 317 97
1999 106 12 5 124 0 6 120 124 261 47.4
2000 0 0 1 1 1 0 1 1 169 0.9
2001 0 0 30 30 0 15 17 30 70 43.0
2002 0 1 16 17 0 2 15 17 85 19.8
2003 0 102 45 147 0 116 133 147 579 25.4
2004 0 70 96 166 0 90 76 166 818 20.3
2005 0 2 122 124 0 31 94 124 798 15.6
2006 0 8 96 104 0 3 102 104 874 11.9
2007 0 12 513 525 0 513 25 537 1,453 36.9
2008 0 174 477 651 0 503 345 651 2,106 30.9

 
GOA Arrowtooth flounder catch by Zones 1991-2008            

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout Total CH 
Total 
Catch 

CH 
%

1991 21 380 2,203 2,604 101 1,139 2,165 2,705 17,352 15.6
1992 113 1,334 5,070 6,518 187 1,771 5,846 6,705 22,010 30.5
1993 43 960 2,964 3,967 45 1,409 3,456 4,012 19,209 20.9
1994 136 1,105 6,555 7,796 1,571 3,739 7,442 9,366 22,958 40.8
1995 42 1,101 3,213 4,356 1,175 1,236 3,916 5,531 18,375 30.1
1996 60 1,670 4,480 6,210 1,830 2,494 5,937 8,040 22,523 35.7
1997 89 1,521 3,906 5,515 1,003 1,054 5,021 6,518 16,411 39.7
1998 34 952 2,164 3,150 598 782 2,696 3,747 13,013 28.8
1999 50 991 3,279 4,320 1,084 1,413 3,898 5,405 16,073 33.6
2000 6 1,572 3,826 5,403 99 1,701 4,712 5,502 24,252 22.7
2001 7 1,636 5,377 7,021 103 1,190 6,693 7,124 19,964 35.7
2002 3 491 4,011 4,505 709 2,203 3,812 5,214 21,222 24.6
2003 0 1,695 11,329 13,024 1,233 3,975 11,974 14,257 30,477 46.8
2004 1 867 6,705 7,573 927 1,553 6,793 8,499 15,335 55.4
2005 31 2,782 10,378 13,191 1,209 1,361 12,703 14,400 19,764 72.9
2006 59 4,211 12,856 17,126 2,259 1,253 17,068 19,385 27,651 70.1
2007 114 4,078 8,375 12,567 2,272 873 12,518 14,839 25,375 58.5
2008 1 2,428 6,869 9,298 958 679 9,013 10,256 29,659 34.6
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Table III-3. Summary of catch (mt) in Critical Habitat by zones from 1991-2008 in the Aleutian Islands 
area.  
 
AI Pollock Catch by Zones 1991-2008             

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 38 7,655 65,658 73,351 4,271 2,268 73,242 77,622 98,604 78.7
1992 14 6,302 20,148 26,465 17 6,488 25,488 26,482 50,205 52.7
1993 32 9,770 16,417 26,219 0 9,635 20,987 26,219 55,989 46.8
1994 488 8,327 16,643 25,458 5,676 9,314 22,254 31,134 58,084 53.6
1995 4,647 45,743 9,887 60,277 1 24,838 56,091 60,278 64,925 92.8
1996 2,069 21,152 1,938 25,159 1 10,957 24,967 25,160 29,062 86.6
1997 3,329 17,460 4,330 25,118 1 10,270 24,694 25,119 25,940 96.8
1998 819 13,079 3,800 17,698 0 2,241 17,206 17,699 23,822 74.3
1999 14 458 385 857 0 390 767 857 1,010 84.9
2000 169 482 276 927 3 476 876 929 1,244 74.7
2001 1 350 303 654 1 535 538 655 820 79.9
2002 0 160 263 424 1 334 322 425 607 70.0
2003 0 432 508 940 11 677 1,006 951 1,650 57.6
2004 82 226 419 727 0 413 584 727 1,148 63.3
2005 41 368 631 1,041 1 423 901 1,042 1,621 64.3
2006 10 222 1,189 1,420 4 240 1,286 1,424 1,727 82.5
2007 14 265 682 962 5 392 912 967 2,523 38.3
2008 7 199 476 681 0 405 583 681 1,278 53.3

           
AI Pacific Cod Catch by Zones 1991-2008             

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 536 4,637 4,138 9,310 16 6,372 6,755 9,326 9,797 95.2
1992 1,037 14,495 18,968 34,500 19 20,748 23,792 34,519 42,932 80.4
1993 346 9,536 14,016 23,897 1 12,136 19,638 23,898 34,172 69.9
1994 312 6,821 11,423 18,556 3 12,967 15,905 18,560 21,399 86.7
1995 1,316 5,523 7,938 14,777 17 9,054 12,227 14,794 16,534 89.5
1996 439 9,015 14,993 24,446 3 13,874 19,982 24,449 30,526 80.1
1997 400 9,128 9,168 18,695 49 10,123 16,656 18,745 25,072 74.8
1998 818 11,611 15,560 27,989 4 17,696 22,607 27,992 34,901 80.2
1999 444 10,177 13,200 23,821 1 12,465 20,238 23,822 27,166 87.7
2000 827 11,375 16,963 29,164 5 14,143 24,348 29,169 38,338 76.1
2001 274 12,084 15,011 27,369 10 17,064 20,539 27,379 34,102 80.3
2002 22 5,447 20,577 26,046 2 8,063 23,389 26,048 37,596 69.3
2003 99 7,448 21,511 29,057 1 11,629 20,396 29,058 32,452 89.5
2004 72 8,404 14,576 23,053 0 13,090 19,835 23,053 28,851 79.9
2005 1 5,968 12,201 18,169 0 8,716 16,728 18,169 22,466 80.9
2006 194 5,839 13,923 19,956 3 6,892 17,862 19,958 23,824 83.8
2007 62 7,658 18,831 26,552 1 8,399 24,042 26,552 33,121 80.2
2008 50 9,893 17,379 27,322 0 13,170 23,131 27,322 32,192 84.9
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Table III-3 (continued). Summary of catch (mt) in Critical Habitat by zones from 1991-2008 in the 
Aleutian Islands area.  
 
AI Atka Mackerel Catch by Zones 1991-2008            

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 300 21,080 1,250 22,629 3 22,370 22,425 22,632 24,140 93.8
1992 760 4,373 7,040 12,173 0 7,140 10,998 12,173 45,103 27.0
1993 191 791 26,219 27,201 0 54,867 24,739 27,201 64,934 41.9
1994 1,032 4,960 38,018 44,010 0 36,627 38,497 44,010 64,457 68.3
1995 205 6,141 62,025 68,370 0 62,755 41,611 68,370 81,214 84.2
1996 1,004 9,983 64,488 75,476 1 59,826 44,003 75,476 103,158 73.2
1997 2,039 4,460 45,892 52,391 0 41,717 32,589 52,391 65,665 79.8
1998 75 2,935 42,556 45,566 0 39,608 23,979 45,566 56,196 81.1
1999 237 7,484 20,338 28,059 0 23,354 16,965 28,059 53,928 52.0
2000 676 2,390 16,132 19,198 0 17,233 6,956 19,198 46,403 41.4
2001 392 4,463 22,021 26,876 0 23,764 15,249 26,876 60,545 44.4
2002 41 1,303 19,486 20,830 0 17,880 5,977 20,830 44,331 47.0
2003 0 712 20,359 21,072 1 16,070 6,254 21,073 52,912 39.8
2004 69 363 16,036 16,468 0 15,774 3,574 16,468 52,523 31.4
2005 15 828 23,311 24,155 3 24,038 13,721 24,157 58,475 41.3
2006 0 420 22,374 22,794 0 22,649 5,106 22,795 58,571 38.9
2007 85 370 15,849 16,303 0 15,648 8,697 16,303 55,566 29.3
2008 0 348 19,179 19,527 0 7,244 11,306 19,527 57,690 33.8

 
AI Arrowtooth Flounder Catch by Zones 1991-2008            

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout 
Total 
CH 

Total 
Catch 

CH 
%

1991 12 460 1,008 1,480 22 1,260 571 1,502 1,676 89.7
1992 4 115 393 512 22 269 355 534 947 56.4
1993 13 122 757 892 10 630 453 902 1,346 67.0
1994 3 97 882 982 33 774 597 1,015 1,307 77.6
1995 9 118 590 717 14 576 610 731 1,001 73.1
1996 6 143 983 1,133 14 1,019 285 1,147 1,345 85.2
1997 12 302 685 999 0 811 514 999 1,240 80.6
1998 3 83 262 347 14 255 275 361 695 52.0
1999 6 198 311 515 5 331 410 520 782 66.5
2000 13 232 425 670 3 475 466 673 1,156 58.2
2001 5 354 459 818 20 526 631 838 1,220 68.7
2002 4 186 789 979 33 708 682 1,012 1,602 63.2
2003 18 122 467 607 45 389 527 653 986 66.2
2004 18 170 259 447 14 302 342 462 802 57.6
2005 11 179 345 535 37 449 356 571 831 68.7
2006 13 295 367 674 36 567 409 711 1,451 49.0
2007 10 128 220 359 32 225 305 390 800 48.8
2008 4 978 1,171 2,153 8 2,026 883 2,161 2,516 85.9
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Table III-4  Comparison of the change from 1999 and 2005 as a percent of the portion of catch in critical habitat by zones.    
 A negative indicates a reduction, positive numbers indicate an increase in catch.  The column marked "Total CH"     
 refers to the total catch (mt) in critical habitat areas including the foraging areas.       
            % change in 

amount of 
fish removed 

from CH 

      

Gulf of Alaska GOA % of Total Catch in CH areas Change from 1999 to 2005 as % AMT (mt) 
catch in 

CH 

Total Catch 
(mt) entire 
region 

as % change in amt 
caught from '99      Gear Year 0-3 3-10 

10-
20 Foraging Total CH 3-10 10-20 Total CH 

Pollock trawl 1999 1.9 15.9 48.4 15.7 82.0 +10.9% +6.0% -13.4% 78,227 -26.6% 95,428 -15.3% decrease 
  2005 1.1 17.7 51.3 1.0 71.0      57,396   80,811     
Cod Trawl 1999 1.9 25.5 28.0 0.9 56.3 -30.2% -8.9% -20.4% 20,800 -68.7% 36,925 -60.7% decrease 
  2005 0.0 17.8 25.5 1.5 44.8      6,507   14,509     
Cod Pot 1999 0.5 14.8 21.0 12.5 48.8 +42.7% -9.3% -15.0% 9,164 +10.3% 18,786 +29.8% increase 
  2005 0.7 21.1 19.1 0.7 41.5      10,105   24,377     
Cod Longline 1999 0.1 26.7 43.2 0.0 69.9 +155.0% -85.2% +11.4% 8,641 -22.2% 12,358 -30.2% decrease 
  2005 0.0 68.0 6.4 3.5 77.9      6,722   8,631     
Atka Mackerel Trawl 1999 40.7 4.7 2.1 0.0 47.4 -97.2% +650.3% -67.2% 124 -1.7% 260 +199.2% increase 
  2005 0.0 0.1 15.4 0.0 15.6       121   779     
                   
                   
            % change in 

amount of 
fish removed 

from CH 

      

Bering Sea BS % of Total Catch in CH areas Change from 1999 to 2005 as % AMT (mt) 
catch in 

CH 

Total Catch 
(mt) entire 
region 

as % change in amt 
caught from '99      Gear Year 0-3 3-10 

10-
20 Foraging Total CH 3-10 10-20 Total CH 

Pollock trawl 1999 0.0 0.0 0.5 36.1 36.6 +1286.1% +993.5% -9.8% 361,120 +35.3% 985,914 +50.0% increase 
  2005 0.0 0.6 5.5 27.0 33.0      488,492   1,478,746     
P. Cod Trawl 1999 0.0 0.0 1.5 60.9 62.4 +2098.6% +256.6% +6.8% 32,362 +8.3% 51,893 +1.4% increase 
  2005 0.0 0.4 5.2 61.0 66.6      35,054   52,621     
P. Cod Pot 1999 0.2 16.2 42.8 27.7 86.8 +30.5% -64.1% -18.5% 10,711 +12.0% 12,333 +37.4% increase 
  2005 0.0 21.1 15.4 34.3 70.8      11,994   16,947     
P. Cod Longline 1999 0.0 1.9 9.8 8.7 20.5 -38.5% -59.6% -40.1% 16,867 -17.0% 82,320 +38.3%   
  2005 0.0 1.2 4.0 7.1 12.3      13,992   113,876     
Atka Mackerel Trawl 1999 0.0 0.0 91.3 8.6 100.0 +229504.5% -20.7% -0.4% 2,298 +42.8% 2,299 +43.5% increase 
  2005 0.0 16.2 72.4 11.0 99.5       3,282   3,298     
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Table III-4. Continued. 
 
 
            % change in 

amount of 
fish removed 

from CH 

      

Aleutian Islands AI % of Total Catch in CH areas Change from 1999 to 2005 as % AMT (mt) 
catch in 

CH 

Total Catch 
(mt) entire 
region 

as % change in amt 
caught from '99      Gear Year 0-3 3-10 

10-
20 Foraging Total CH 3-10 10-20 Total CH 

Pollock trawl 1999 1.3 45.3 38.4 0.0 85.0 -50.1% +1.7% -24.4% 846 +22.8% 996 +62.5% increase 
  2005 2.5 22.6 39.0 0.1 64.2      1,039   1,618     
P. Cod Trawl 1999 1.0 29.7 54.8 0.0 85.5 -26.2% +9.9% -3.9% 14,056 +14.7% 16,437 +19.3% increase 
  2005 0.0 21.9 60.2 0.0 82.2      16,116   19,613     
P. Cod Pot 1999 5.0 43.8 47.8 0.0 96.5 +27.3% -100.0% -42.3% 2,755 -100.0% 2,854 -100.0% decrease 
  2005 0.0 55.7 0.0 0.0 55.7      0.012   0.021     
P. Cod Longline 1999 1.8 51.4 35.9 0.0 89.0 +13.9% -62.4% -19.2% 7,011 -70.7% 7,875 -63.8% decrease 
  2005 0.0 58.5 13.5 0.0 72.0      2,054   2,853     
Atka Mackerel Trawl 1999 0.4 13.8 37.7 0.0 52.0 -90.0% +5.7% -20.5% 27,987 -13.8% 53,856 +8.5%   
  2005 0.0 1.4 39.9 0.0 41.3       24,138   58,455     
                    

BS, AI, and GOA combined % of Total Catch in all CH areas Change from 1999 to 2005 as %      

ALL GEAR   0-3 3-10 
10-
20 Foraging Total CH 3-10 10-20 Total CH      

All Pollock, cod, mackerel 
fisheries 

1999 0.3% 3.8% 8.8% 30.0% 42.9% -30.4% +9.4% -20.7%      
2005 0.1% 2.7% 9.6% 23.8% 36.1%            
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Table III-5 Comparison of the change from 1999 and 2007 as a percent of the portion of catch in critical habitat by zones.    
 A negative indicates a reduction, positive numbers indicate an increase in catch.  The column marked "Total CH"     
 refers to the total catch (mt) in critical habitat areas including the foraging areas.       
            % change in 

amount of 
fish removed 

from CH 

      

Gulf of Alaska GOA % of Total Catch in CH areas Change from 1999 to 2007 as % AMT (mt) 
catch in 

CH 

Total Catch 
(mt) entire 

region 

as % change in amt 
caught from '99 

Gear Year 0-3 3-10 10-20 Foraging Total CH 3-10 10-20 Total CH 

Pollock trawl 1999 1.9 15.9 48.4 15.7 82.0 +10.9% +6.5% -12.9% 78,227 -52.6% 95,428 -45.6% decrease 
  2007 1.4 17.7 51.5 0.8 71.4     37,060   51,916    
Cod Trawl 1999 1.9 25.5 28.0 0.9 56.3 -55.4% +81.1% +13.0% 20,800 -54.9% 36,925 -60.1% decrease 
  2007 0.1 11.4 50.7 1.5 63.7      9,387   14,746    
Cod Pot 1999 0.5 14.8 21.0 12.5 48.8 -49.5% +82.5% -6.1% 9,164 +21.9% 18,786 +29.8% increase 
  2007 0.0 7.5 38.4 0.0 45.8      11,175   24,382    
Cod Longline 1999 0.1 26.7 43.2 0.0 69.9 -49.2% +1.8% +5.0% 8,641 +4.1% 12,358 -0.9%  
  2007 0.0 13.6 44.0 44.0 73.4      8,993   12,252    
Atka Mackerel Trawl 1999 40.7 4.7 2.1 0.0 47.4 -83.0% +1619.3% -22.0% 124 +333.3% 260 +455.7% increase 
  2007 0.0 0.8 35.4 0.0 37.0       535   1,447    
                   
                   
            % change in 

amount of 
fish removed 

from CH 

      

Bering Sea BS % of Total Catch in CH areas Change from 1999 to 2007 as % AMT (mt) 
catch in 

CH 

Total Catch 
(mt) entire 

region 

as % change in amt 
caught from '99 

Gear Year 0-3 3-10 10-20 Foraging Total CH 3-10 10-20 Total CH 

Pollock trawl 1999 0.0 0.0 0.5 36.1 36.6 +343.1% +1686.0% -12.1% 361,120 +20.2% 985,914 +36.7% increase 
  2007 0.0 0.2 8.9 23.1 32.2      434,090   1,347,549    
P. Cod Trawl 1999 0.0 0.0 1.5 60.9 62.4 +956.5% +274.5% -17.0% 32,362 -26.9% 51,893 -11.9% decrease 
  2007 0.0 0.2 5.4 46.1 51.8      23,665   45,710    
P. Cod Pot 1999 0.2 16.2 42.8 27.7 86.8 -86.2% -52.1% -46.2% 10,711 -25.0% 12,333 +39.4% increase 
  2007 0.0 2.2 20.5 24.0 46.7      8,033   17,192    
P. Cod Longline 1999 0.0 1.9 9.8 8.7 20.5 -41.7% -57.3% -58.5% 16,867 -61.7% 82,320 -7.7% decrease 
  2007 0.0 1.1 4.2 3.2 8.5      6,460   75,953    
Atka Mackerel Trawl 1999 0.0 0.0 91.3 8.6 100.0 +180270.1% -24.1% -0.6% 2,298 +27.9% 2,299 +28.8% increase 
  2007 0.0 12.7 69.3 17.3 99.3       2,940   2,960    
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Table III-5. Continued. 
 
            % change in 

amount of 
fish removed 

from CH 

      

Aleutian Islands AI % of Total Catch in CH areas Change from 1999 to 2007 as % AMT (mt) 
catch in 

CH 

Total Catch 
(mt) entire 
region 

as % change in amt 
caught from '99      Gear Year 0-3 3-10 10-20 Foraging Total CH 3-10 10-20 Total CH 

Pollock trawl 1999 1.3 45.3 38.4 0.0 85.0 -76.9% -29.7% -55.0% 846 +13.5% 996 +152.6% increase 
  2007 0.6 10.5 27.0 0.2 38.2      961   2,515    
P. Cod Trawl 1999 1.0 29.7 54.8 0.0 85.5 -28.3% +7.5% -6.0% 14,056 +63.7% 16,437 +74.1% increase 
  2007 0.2 21.3 58.9 0.0 80.4      23,009   28,620    
P. Cod Pot 1999 5.0 43.8 47.8 0.0 96.5 -73.2% +83.2% +2.8% 2,755 -99.9% 2,854 -99.9% decrease 
  2007 0.0 11.7 87.5 0.0 99.2      2   2    
P. Cod Longline 1999 1.8 51.4 35.9 0.0 89.0 -32.4% +21.6% -11.6% 7,011 -49.5% 7,875 -42.9% decrease 
  2007 0.4 34.7 43.7 0.0 78.7      3,541   4,499    
Atka Mackerel Trawl 1999 0.4 13.8 37.7 0.0 52.0 -95.4% -24.4% -43.6% 27,987 -41.8% 53,856 +3.1% increase 
  2007 0.2 0.6 28.5 0.0 29.3       16,278   55,541    
               
BS, AI, and GOA combined % of Total Catch in all CH areas Change from 1999 to 2007 as %      

ALL GEAR   0-3 3-10 10-20 Foraging Total CH 3-10 10-20 Total CH      

All Pollock, cod, 
mackerel fisheries 

1999 0.3% 3.8% 8.8% 30.1% 42.9% -58.1% +46.3% -32.6%      
2007 0.1% 1.6% 12.8% 20.3% 34.7%            
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Table III-6.  Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical habitat by zones.    
 A negative indicates a reduction, positive numbers indicate an increase in catch.  The column marked "Total CH"     
 refers to the total catch (mt) in critical habitat areas including the foraging areas.       
            % change in 

amount of 
fish removed 

from CH 

      

Gulf of Alaska GOA % of Total Catch in CH areas Change from 1999 to 2008 as % AMT (mt) 
catch in 

CH 

Total Catch 
(mt) entire 

region 

as % change in amt 
caught from '99 

Gear Year 0-3 3-10 10-20 Foraging Total CH 3-10 10-20 Total CH 

Pollock trawl 1999 1.9 15.9 48.4 15.7 82.0 +17.2% -7.8% -16.0% 78,227 -54.5% 95,428 -45.9%  decrease 
  2008 0.3 18.7 44.6 5.3 68.9     35,575   51,639     
Cod Trawl 1999 1.9 25.5 28.0 0.9 56.3 -18.4% -22.2% -22.2% 20,800 -57.6% 36,925 -45.5%  decrease 
  2008 0.0 20.8 21.8 1.2 43.8      8,822   20,142     
Cod Pot 1999 0.5 14.8 21.0 12.5 48.8 +16.1% +49.8% +3.2% 9,164 +5.9% 18,786 +2.6%   
  2008 1.7 17.1 31.5 0.0 50.3      9,703   19,278     
Cod Longline 1999 0.1 26.7 43.2 0.0 69.9 -73.6% -10.9% +22.7% 8,641 +94.5% 12,358 +58.5% increase 
  2008 0.0 7.0 38.4 39.7 85.8      16,803   19,591     
Atka Mackerel Trawl 1999 40.7 4.7 2.1 0.0 47.4 +76.9% +972.6% -35.9% 124 +413.5% 260 +701.6% increase 
  2008 0.0 8.3 22.1 0.0 30.4       634   2,087     
                   
                   
            % change in 

amount of 
fish removed 

from CH 

      

Bering Sea BS % of Total Catch in CH areas Change from 1999 to 2008 as % AMT (mt) 
catch in 

CH 

Total Catch 
(mt) entire 

region 

as % change in amt 
caught from '99 

Gear Year 0-3 3-10 10-20 Foraging Total CH 3-10 10-20 Total CH 

Pollock trawl 1999 0.0 0.0 0.5 36.1 36.6 +739.5% +1262.9% -32.5% 361,120 -32.6% 985,914 -0.2%   
  2008 0.0 0.4 6.8 17.6 24.7      243,432   984,081     
P. Cod Trawl 1999 0.0 0.0 1.5 60.9 62.4 +2566.4% +329.8% -24.5% 32,362 -51.3% 51,893 -35.5% decrease 
  2008 0.0 0.5 6.3 40.3 47.1      15,762   33,483     
P. Cod Pot 1999 0.2 16.2 42.8 27.7 86.8 -28.5% -55.3% -39.9% 10,711 -17.7% 12,333 +36.8% increase 
  2008 0.0 11.6 19.1 21.6 52.2      8,815   16,877     
P. Cod Longline 1999 0.0 1.9 9.8 8.7 20.5 -79.8% -77.2% -56.6% 16,867 -53.5% 82,320 +7.1% increase 
  2008 0.0 0.4 2.2 6.3 8.9      7,842   88,198     
Atka Mackerel Trawl 1999 0.0 0.0 91.3 8.6 100.0 +2798.2% +6.1% -1.0% 2,298 -85.7% 2,299 -85.6% decrease 
  2008 0.0 0.2 96.9 1.8 98.9       328   332     
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Table III-6. Continued. 
 
                 
            % change in 

amount of 
fish removed 

from CH 

      

Aleutian Islands AI % of Total Catch in CH areas Change from 1999 to 2008 as % AMT (mt) 
catch in 

CH 

Total Catch 
(mt) entire 

region 

as % change in amt 
caught from '99 

Gear Year 0-3 3-10 10-20 Foraging Total CH 3-10 10-20 Total CH 

Pollock trawl 1999 1.3 45.3 38.4 0.0 85.0 -66.3% -2.9% -37.5% 846 -20.4% 996 +27.4% increase 
  2008 0.5 15.3 37.3 0.0 53.1      673   1,269     
P. Cod Trawl 1999 1.0 29.7 54.8 0.0 85.5 -33.6% +18.0% -1.3% 14,056 +38.7% 16,437 +40.5% increase 
  2008 0.0 19.7 64.7 0.0 84.4      19,497   23,094     
P. Cod Pot 1999 5.0 43.8 47.8 0.0 96.5 -100.0% -100.0% -100.0% 2,755 -100.0% 2,854 -85.6% decrease 
  2008 0.0 0.0 0.0 0.0 0.0      0   410     
P. Cod Longline 1999 1.8 51.4 35.9 0.0 89.0 +19.6% -21.9% +1.2% 7,011 +11.6% 7,875 +10.3% increase 
  2008 0.6 61.4 28.1 0.0 90.1      7,825   8,689     
Atka Mackerel Trawl 1999 0.4 13.8 37.7 0.0 52.0 -96.1% -12.7% -35.6% 27,987 -31.1% 53,856 +7.0% increase 
  2008 0.0 0.5 32.9 0.0 33.5       19,291   57,642     
               
BS, AI, and GOA combined % of Total Catch in all CH areas Change from 1999 to 2008 as %      

ALL GEAR   0-3 3-10 10-20 Foraging Total CH 3-10 10-20 Total CH      

All Pollock, cod, 
mackerel fisheries 

1999 0.3% 3.8% 8.8% 30.1% 42.9% -30.4% +31.4% -48.2%      
2008 0.0% 2.7% 11.5% 15.6% 29.8%            
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Figure IV-1.1. RCA 1: Catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder throughout each of the fishery 
analysis areas: total catch all four species within each area and that portion of the catch within Steller sea lion Critical Habitat 
for each area, 1991-2008. Note: Y-axis for catch is held consistent by species for most figures in this series. 
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Figure IV-1.2. RCA 2: Catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder throughout each of the fishery 
analysis areas: total catch all four species within each area and that portion of the catch within Steller sea lion Critical Habitat 
for each area, 1991-2008. Note: Y-axis for catch is held consistent by species for most figures in this series. 
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Figure IV-1.3. RCA 3: Catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder throughout each of the fishery 
analysis areas: total catch all four species within each area and that portion of the catch within Steller sea lion Critical Habitat 
for each area, 1991-2008. Note: Y-axis for catch is held consistent by species for most figures in this series.   
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Figure IV-1.4. RCA 4: Catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder throughout each of the fishery 
analysis areas: total catch all four species within each area and that portion of the catch within Steller sea lion Critical Habitat 
for each area, 1991-2008. Note: Y-axis for catch is held consistent by species for most figures in this series.   
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Figure IV-1.5. RCA 5: Catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder throughout each of the fishery 
analysis areas: total catch all four species within each area and that portion of the catch within Steller sea lion Critical Habitat 
for each area, 1991-2008. Note: Y-axis for catch is held consistent by species for most figures in this series.  
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Figure IV-1.6. RCA - 6: Catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder throughout each of the fishery 
analysis areas: total catch all four species within each area and that portion of the catch within Steller sea lion Critical Habitat 
for each area, 1991-2008. Note: Y-axis for catch differs by an order of magnitude for most figures in this series. 
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Figure IV-1.7. RCA 7: Catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder throughout each of the fishery 
analysis areas: total catch all four species within each area and that portion of the catch within Steller sea lion Critical Habitat 
for each area, 1991-2008. Note: Y-axis for catch is held consistent by species for most figures in this series.  
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Figure IV-1.8. RCA 8: Catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder throughout each of the fishery 
analysis areas: total catch all four species within each area and that portion of the catch within Steller sea lion Critical Habitat 
for each area, 1991-2008. Note: Y-axis for catch is held consistent by species for most figures in this series. 
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Figure IV-1.9. RCA 9: Catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder throughout each of the fishery 
analysis areas: total catch all four species within each area and that portion of the catch within Steller sea lion Critical Habitat 
for each area, 1991-2008. Note: Y-axis for catch is held consistent by species for most figures in this series. 
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Figure IV-1.10. RCA 10: Catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder throughout each of the fishery 
analysis areas: total catch all four species within each area and that portion of the catch within Steller sea lion Critical Habitat 
for each area, 1991-2008. Note: Y-axis for catch is held consistent by species for most figures in this series.  
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Figure IV-2.1. RCA 1: Proportion of the catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder in various 
zones of Steller Sea Lion Critical Habitat throughout each of the fishery analysis areas; 1991-2008.   
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Figure IV-2.2. RCA 2: Proportion of the catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder in various 
zones of Steller Sea Lion Critical Habitat throughout each of the fishery analysis areas; 1991-2008.   
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Figure IV-2.3. RCA 3: Proportion of the catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder in various 
zones of Steller Sea Lion Critical Habitat throughout each of the fishery analysis areas; 1991-2008.   

0

10

20

30

40

50

60

70

80

90

100

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

ALL Pollock Fisheries

 A
R

E
A

 3
%

 o
f 

T
o

ta
l 

C
a

tc
h

 b
y

 C
H

 z
o

n
e

Foraging

10-20

3-10

0-3

0

10

20

30

40

50

60

70

80

90

100

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

All Pacific Cod Fisheries

 A
R

E
A

 3
%

 o
f 

T
o

ta
l 

C
a

tc
h

 b
y

 C
H

 z
o

n
e

Foraging

10-20

3-10

0-3

 

0

10

20

30

40

50

60

70

80

90

100

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

All Atka Mackerel

 A
R

E
A

 3
%

 o
f 

T
o

ta
l 

C
a

tc
h

 b
y

 C
H

 z
o

n
e Foraging

10-20

3-10

0-3

 

0

10

20

30

40

50

60

70

80

90

100

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

All Arrow Tooth Flounder

 A
R

E
A

 3
%

 o
f 

T
o

ta
l 

C
a

tc
h

 b
y

 C
H

 z
o

n
e

Foraging

10-20

3-10

0-3

 

82



Figure IV-2.4. RCA 4: Proportion of the catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder in various 
zones of Steller Sea Lion Critical Habitat throughout each of the fishery analysis areas; 1991-2008.   
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Figure IV-2.5. RCA 5: Proportion of the catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder in various 
zones of Steller Sea Lion Critical Habitat throughout each of the fishery analysis areas; 1991-2008.   
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Figure IV-2.6. RCA 6: Proportion of the catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder in various 
zones of Steller Sea Lion Critical Habitat throughout each of the fishery analysis areas; 1991-2008.   
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Figure IV-2.7. RCA 7: Proportion of the catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder in various 
zones of Steller Sea Lion Critical Habitat throughout each of the fishery analysis areas; 1991-2008.   
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Figure IV-2.8. RCA 8: Proportion of the catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder in various 
zones of Steller Sea Lion Critical Habitat throughout each of the fishery analysis areas; 1991-2008.   
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Figure IV-2.9. RCA 9: Proportion of the catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder in various 
zones of Steller Sea Lion Critical Habitat throughout each of the fishery analysis areas; 1991-2008.   
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Figure IV-2.10. RCA 10: Proportion of the catch of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder in various 
zones of Steller Sea Lion Critical Habitat throughout each of the fishery analysis areas; 1991-2008.   
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Figure IV-3.1.  RCA 1: Proportion of the catch taken by quarter of pollock, Pacific cod, Atka 
mackerel, and arrowtooth flounder from within each rookery cluster analysis area: 1991-2008.   
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Figure IV-3.2.  RCA 2: Proportion of the catch taken by quarter of pollock, Pacific cod, Atka 
mackerel, and arrowtooth flounder from within each rookery cluster analysis area: 1991-2008.   
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Figure IV-3.3.  RCA 3: Proportion of the catch taken by quarter of pollock, Pacific cod, Atka 
mackerel, and arrowtooth flounder from within each rookery cluster analysis area: 1991-2008.  
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Figure IV-3.4.  RCA 4: Proportion of the catch taken by quarter of pollock, Pacific cod, Atka 
mackerel, and arrowtooth flounder from within each rookery cluster analysis area: 1991-2008. 
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All Pacfic Cod fisheries - Area 4
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Figure IV-3.5.  RCA 5: Proportion of the catch taken by quarter of pollock, Pacific cod, Atka 
mackerel, and arrowtooth flounder from within each rookery cluster analysis area: 1991-2008. 
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Akta Mackerel - all gear - Area 5
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Arrowtooth Flounder - all gear - Area 5
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Figure IV-3.6.  RCA 6: Proportion of the catch taken by quarter of pollock, Pacific cod, Atka 
mackerel, and arrowtooth flounder from within each rookery cluster analysis area: 91-2008. 
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Akta Mackerel - all gear - Area 6
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Figure IV-3.7.  RCA 7: Proportion of the catch taken by quarter of pollock, Pacific cod, Atka 
mackerel, and arrowtooth flounder from within each rookery cluster analysis area: 1991-2008. 
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All Pacfic Cod fisheries - Area 7
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Akta Mackerel - all gear - Area 7
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Arrowtooth Flounder - all gear - Area 7
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Figure IV-3.8.  RCA 8: Proportion of the catch taken by quarter of pollock, Pacific cod, and Atka 
mackerel from within each rookery cluster analysis area: 1991-2008. 
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All Pacfic Cod fisheries - Area 8
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Figure IV-3.9.  RCA 9: Proportion of the catch taken by quarter of pollock, Pacific cod, and Atka 
mackerel from within each rookery cluster analysis area: 1991-2008.   
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Figure IV-3.10.  RCA 10: Proportion of the catch taken by quarter of pollock, and Pacific cod 
from within each rookery cluster analysis area: 1991-2008.   
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Figure IV-4. The catch of pollock made within the 4 Steller Sea Lion Critical Habitat 
zones, throughout each of the RCA fishery analysis areas: 1991-2008.   
Note: y-axis (mt) scale varies. 
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Figure IV-4. (Continued). Note: the scale of these figures may differ from those on the 
previous page – in some cases by several orders of magnitude.   
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Figure IV-5. The catch of Pacific cod made within the 4 Steller Sea Lion Critical Habitat 
zones, throughout each of the RCA fishery analysis areas: 1991-2008.  Note: y-axis (mt) 
scale varies. 
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Figure IV-5.  (Continued). Note: the scale of these figures may differ from those on the 
previous page – in some cases by several orders of magnitude.   
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Figure IV-6. The catch of Atka mackerel made within the 4 Steller Sea Lion Critical 
Habitat zones, throughout each of the RCA fishery analysis areas: 1991-2008.   
Note: y-axis (mt) scale varies. 
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Figure IV-6.  (Continued). Note: the scale of these figures may differ from those on the 
previous page – in some cases by several orders of magnitude.   
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Figure IV-7. The catch of Arrowtooth Flounder made within the 4 Steller Sea Lion 
Critical Habitat zones, throughout each of the RCA fishery analysis areas: 1991-2008.   
Note:  
y-axis (mt) scale varies. 
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Arrowtooth Flounder Catch in Area 8 Critical Habitat 1991-2008
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Figure RCA 4.7. (Continued). Note: the scale of these figures may differ from those on 
the previous page – in some cases by several orders of magnitude.   
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Arrowtooth Flounder Catch in Area 10 Critical Habitat 1991-2008
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                  Figure IV-1.  Regions used in the “RCA” Fisheries Analysis.   
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Table IV-1  The catch (mt) of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder by critical habitat zone, 1991-2008 in RCA 1. There is no 
critical habitat foraging zone designated for this Area. 
 
Pollock Catch by Zones 1991-2008 in Area 1           
Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout Total CH Total Catch % from CH

1991 0 13 0 13 0 12 1 13 13 100.0
1992 0 1 5 7 0 7 2 7 8 83.3
1993 1 2 53 56 0 37 24 56 110 50.9
1994 0 0 115 115 0 115 108 115 121 95.0
1995 0 0 80 80 0 80 17 80 97 82.7
1996 0 0 205 205 0 205 101 205 271 75.8
1997 0 684 75 759 0 43 743 759 772 98.4
1998 491 9,425 2,514 12,429 0 158 12,370 12,429 17,666 70.4
1999 0 6 78 84 0 78 38 84 112 75.2
2000 1 85 50 135 0 50 114 135 151 89.4
2001 0 15 87 102 0 81 78 102 117 87.5
2002 0 1 87 88 0 61 64 88 182 48.5
2003 0 51 99 150 0 92 65 150 355 42.1
2004 0 86 79 165 0 74 112 165 273 60.4
2005 0 239 72 311 0 118 216 311 550 56.6
2006 0 51 37 88 0 83 22 88 216 40.8
2007 0 7 50 57 0 41 52 57 122 46.7
2008 0 36 34 70 0 68 8 70 114 61.2

                      
Pacific Cod Catch by Zones 1991-2008 in Area 1          
Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout Total CH Total Catch % from CH 

1991 361 1,413 2,281 4,056 0 2,475 2,014 4,056 4,195 96.7
1992 541 4,191 7,368 12,099 0 8,540 5,238 12,099 13,630 88.8
1993 170 2,785 2,616 5,572 0 3,403 3,064 5,572 6,155 90.5
1994 2 249 2,291 2,541 0 2,505 1,682 2,541 2,660 95.5
1995 0 0 1,545 1,545 0 1,545 296 1,545 1,616 95.6
1996 0 359 3,367 3,727 0 3,507 1,933 3,727 4,197 88.8
1997 0 0 1,014 1,014 0 1,000 724 1,014 1,100 92.2
1998 6 269 3,564 3,839 0 2,989 2,441 3,839 4,209 91.2
1999 4 422 1,507 1,933 0 1,635 419 1,933 2,232 86.6
2000 81 1,246 5,813 7,139 0 4,130 4,300 7,139 7,775 91.8
2001 178 5,702 6,299 12,180 0 8,120 6,929 12,180 13,436 90.7
2002 5 310 2,222 2,537 0 774 2,246 2,537 3,152 80.5
2003 0 1,460 1,211 2,670 0 1,922 2,524 2,670 3,323 80.4
2004 2 1,135 1,706 2,843 0 2,241 2,371 2,843 3,228 88.1
2005 0 363 2,960 3,323 0 2,413 3,152 3,323 4,225 78.7
2006 118 1,950 2,521 4,588 0 2,765 4,085 4,588 4,774 96.1
2007 37 1,445 3,691 5,172 0 3,372 3,773 5,172 5,446 95.0
2008 0 2,917 5,793 8,709 0 6,694 5,776 8,709 9,151 95.2
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Table IV-1. Catch in RCA 1. (Continued).  
 
 
Atka Mackerel Catch by Zones 1991-2008 in Area 1         
Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout Total CH Total Catch % from CH 

1991 0 13 1 14 0 14 1 14 14 100.0
1992 0 1 452 453 0 453 8 453 453 100.0
1993 0 13 1,505 1,518 0 1,502 31 1,518 2,322 65.4
1994 0 0 12,212 12,212 0 12,212 8,233 12,212 12,306 99.2
1995 0 0 17,254 17,254 0 17,254 4,444 17,254 20,621 83.7
1996 0 4 32,698 32,702 0 32,370 13,491 32,702 41,861 78.1
1997 0 29 25,258 25,287 0 24,980 13,873 25,287 30,408 83.2
1998 0 0 20,738 20,738 0 20,672 9,693 20,738 24,634 84.2
1999 0 0 11,803 11,803 0 11,507 2,960 11,803 16,388 72.0
2000 0 106 9,297 9,403 0 9,284 749 9,403 11,406 82.4
2001 3 257 11,405 11,665 0 9,022 5,624 11,665 19,516 59.8
2002 0 2 7,510 7,512 0 4,601 3,250 7,512 17,751 42.3
2003 0 21 5,357 5,379 0 1,580 3,925 5,379 19,077 28.2
2004 0 9 727 736 0 85 670 736 18,375 4.0
2005 0 2 3,543 3,545 0 3,494 2,437 3,545 19,130 18.5
2006 0 10 3,669 3,679 0 3,679 2,045 3,679 14,962 24.6
2007 0 3 3904 3907 0 3,514 2,930 3,907 9,401 41.6
2008 0 15 5,940 5,955 0 5,949 4,329 5,955 16,509 36.1

 
Arrowtooth Flounder Catch by Zones 1991-2008, Analysis Area 1     
Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout Total CH Total Catch % from CH

1991 5 66 7 78 0 4 75 78 83 94.4
1992 1 29 48 78 0 63 17 78 105 74.8
1993 0 8 15 23 0 13 11 23 119 19.3
1994 0 2 5 7 0 6 3 7 22 31.6
1995 0 0 11 11 0 11 0 11 22 49.5
1996 0 2 80 82 0 77 39 82 119 69.0
1997 0 0 60 60 0 54 30 60 107 56.3
1998 0 2 93 95 0 83 64 95 158 60.0
1999 0 0 52 52 0 52 10 52 92 57.0
2000 2 18 92 112 0 83 52 112 155 72.2
2001 3 112 121 236 0 121 130 236 312 75.6
2002 0 9 82 91 0 71 31 91 350 26.0
2003 0 7 44 51 0 35 18 51 141 36.5
2004 0 11 20 31 0 23 11 31 128 24.4
2005 1 7 20 28 0 20 10 28 178 15.5
2006 0 22 42 65 0 63 4 65 170 37.9
2007 0 10 15 25 0 16 15 25 106 24.0
2008 0 21 25 47 0 40 11 47 200 23.3
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Table IV-2.  The catch (mt) of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder by 
critical habitat zone, 1991-2008 in RCA 2. There is no critical habitat foraging zone designated 
for this Area. 
 
Pollock Catch by Zones 1991-2008 in Area 2           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 2 32 127 161 0 161 94 161 163 99.0
1992 0 2 8 9 0 8 2 9 82 11.1
1993 0 4 171 174 0 174 71 174 243 71.6
1994 0 140 213 353 0 339 276 353 391 90.4
1995 0 2,344 194 2,538 0 2,266 2,454 2,538 2,643 96.0
1996 0 152 170 321 0 321 158 321 324 99.1
1997 0 339 40 379 0 379 327 379 423 89.5
1998 0 9 141 150 0 149 52 150 160 93.7
1999 3 71 90 165 0 165 124 165 259 63.6
2000 0 25 70 96 0 96 66 96 374 25.6
2001 0 115 69 184 0 184 116 184 253 72.7
2002 0 2 86 89 0 88 11 89 156 56.7
2003 0 263 70 332 0 332 264 332 437 76.0
2004 0 40 97 138 0 138 48 138 286 48.2
2005 0 54 46 100 0 99 61 100 166 60.2
2006 0 0 67 67 0 67 4 67 198 33.9
2007 0 34 44 78 0 78 29 78 209 37.3
2008 0 2 31 33 0 33 12 33 123 26.8

 
Pacific Cod Catch by Zones 1991-2008 in Area 2          

Year 0-3 3-10 10-20 0-20 Foraging 
Rooker

y 
Haulou

t 
Total 
CH 

Total 
Catch 

CH 
% 

1991 3 148 73 224 0 224 161 224 230 97.3
1992 78 5,484 2,380 7,942 0 7,933 4,661 7,942 9,169 86.6
1993 51 1,844 1,115 3,010 0 2,987 1,454 3,010 7,018 42.9
1994 28 1,412 2,931 4,372 0 4,286 3,031 4,372 5,393 81.1

1995 
28
3 669 2,164 3,116 0 2,857 1,884 3,116 3,693 84.4

1996 0 283 723 1,006 0 1,006 308 1,006 1,525 66.0
1997 2 605 952 1,560 0 1,560 560 1,560 2,986 52.2
1998 66 3,233 2,433 5,732 0 5,560 3,223 5,732 7,290 78.6
1999 32 2,761 886 3,680 0 3,622 2,432 3,680 3,811 96.6

2000 
16
9 3,589 988 4,746 0 4,530 3,759 4,746 6,924 68.5

2001 27 2,174 911 3,113 0 3,049 1,998 3,113 4,868 63.9
2002 8 822 2,345 3,175 0 3,109 1,538 3,175 7,838 40.5
2003 14 287 1,457 1,758 0 1,745 241 1,758 4,645 37.8
2004 42 1,195 2,152 3,388 0 3,379 1,437 3,388 5,008 67.7
2005 0 793 743 1,536 0 1,492 986 1,536 2,779 55.3
2006 0 253 831 1,084 0 1,082 286 1,084 1,647 65.8
2007 5 565 889 1,459 0 1,404 685 1,459 2,247 64.9
2008 50 1,894 585 2,529 0 2,508 1,941 2,529 2,870 88.1
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Table IV- 2.  Catch in RCA 2 (Continued).  
 
Atka Mackerel Catch by Zones 1991-2008 in Area 2         

Year 0-3 3-10 10-20 0-20 Foraging Rookery 
Haulou

t 
Total 
CH 

Total 
Catch 

CH 
% 

1991 8 232 168 409 0 409 222 409 502 81.4
1992 0 2 764 766 0 766 36 766 8,112 9.4
1993 0 7 1,122 1,129 0 1,033 167 1,129 23,468 4.8

1994 0 
1,88

2 
16,06

9 
17,95

1 0 17,926 16,480 17,952 31,060 57.8

1995 
10
4 

1,51
4 

37,93
8 

39,55
6 0 39,143 25,608 39,556 40,298 98.2

1996 0 942 
15,58

7 
16,52

9 0 16,490 4,293 16,529 21,465 77.0

1997 0 700 
10,61

7 
11,31

8 0 11,318 2,930 11,318 12,092 93.6

1998 0 80 
13,23

6 
13,31

6 0 13,314 2,780 13,316 13,453 99.0
1999 0 98 3,918 4,016 0 4,016 1,769 4,016 14,269 28.1
2000 2 217 4,609 4,828 0 4,828 1,237 4,828 17,903 27.0
2001 0 617 7,597 8,214 0 8,214 2,816 8,214 27,385 30.0

2002 0 30 
11,00

3 
11,03

3 0 11,026 442 11,033 20,369 54.2

2003 0 105 
12,62

9 
12,73

4 0 12,734 385 12,734 26,086 48.8

2004 30 1 
12,90

7 
12,93

8 0 12,938 110 12,938 27,899 46.4

2005 0 225 
15,70

7 
15,93

2 0 15,931 6,710 15,932 31,648 50.3

2006 0 9 
16,02

4 
16,03

3 0 16,030 111 16,033 36,602 43.8
2007 0 10 7572 7583 0 7,583 954 7,583 21,461 35.3
2008 0 167 8,404 8,571 0 8,571 2,171 8,571 17,917 47.8

 
Arrowtooth Flounder Catch by Zones 1991-2008, Analysis Area 2       

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout 
Total 
CH 

Total 
Catch CH %

1991 0 9 25 34 0 33 1 34 41 81.75
1992 0 12 16 28 0 27 9 28 53 52.06
1993 0 4 36 41 0 40 4 41 152 26.65
1994 0 3 54 57 0 55 17 57 151 37.61
1995 6 2 16 24 0 17 19 24 68 35.44
1996 0 3 20 23 0 23 5 23 99 23.12
1997 0 1 31 32 0 32 5 32 51 63.67
1998 0 6 28 34 0 32 9 34 125 27.04
1999 1 7 40 48 0 48 22 48 146 33.03
2000 1 26 28 56 0 55 39 56 270 20.67
2001 0 26 61 87 0 87 39 87 302 28.96
2002 0 19 230 248 0 248 19 248 377 65.86
2003 0 8 19 26 0 26 4 26 102 25.78
2004 1 10 73 84 0 84 8 84 156 53.72
2005 0 5 13 18 0 18 5 18 65 28.00
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2006 0 2 13 15 0 15 0 15 522 2.86
2007 0 13 32 45 0 45 6 45 171 26.11
2008 0 3 34 37 0 37 3 37 91 40.7
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Table IV-3.  The catch (mt) of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder by 
critical habitat zone, 1991-2008 in RCA 3. There is no critical habitat foraging zone designated for 
this Area. 
 
 
Pollock Catch by Zones 1991-2008 in Area 3           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 35 308 20 363 0 362 363 363 442 82.1
1992 14 116 8 138 0 105 138 138 139 99.1
1993 31 2,312 2 2,345 0 1,155 2,345 2,345 2,345 100.0
1994 3 25 11 39 0 39 39 39 39 99.9
1995 2,972 34,056 169 37,197 0 17,974 37,197 37,197 37,404 99.4
1996 1,730 19,579 1 21,310 0 9,895 21,062 21,310 21,481 99.2
1997 3,248 14,095 107 17,451 0 8,930 17,402 17,451 17,451 100.0
1998 327 3,184 13 3,524 0 1,503 3,524 3,524 3,698 95.3
1999 10 291 67 368 0 107 368 368 371 99.2
2000 168 272 5 444 0 306 444 444 447 99.5
2001 0 149 5 155 0 153 155 155 161 96.1
2002 0 21 9 30 0 23 30 30 31 96.1
2003 59 124 7 191 0 186 191 191 191 99.5
2004 82 53 2 137 0 135 137 137 139 98.9
2005 41 59 13 112 0 112 112 112 113 99.6
2006 10 65 1 76 0 76 76 76 76 100.0
2007 14 184 36 235 0 231 235 235 235 99.9
2008 7 125 36 168 0 141 168 168 168 100.0

 
Pacific Cod Catch by Zones 1991-2008 in Area 3           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 43 657 38 739 0 699 732 739 739 99.9
1992 195 499 314 1,008 0 886 987 1,008 1,022 98.6
1993 51 196 232 479 0 406 470 479 479 100.0
1994 150 954 784 1,889 0 1,674 1,866 1,889 1,892 99.8
1995 128 765 635 1,528 0 669 1,525 1,528 1,607 95.0
1996 126 936 367 1,429 0 617 1,427 1,429 1,490 95.9
1997 145 1,236 331 1,713 0 1,086 1,710 1,713 1,753 97.7
1998 82 1,235 354 1,670 0 961 1,652 1,670 1,713 97.5
1999 52 1,513 262 1,828 0 662 1,807 1,828 1,876 97.4
2000 95 1,187 791 2,073 0 1,210 1,941 2,073 2,253 92.0
2001 48 932 839 1,819 0 1,072 1,717 1,819 1,899 95.8
2002 9 1,301 250 1,559 0 452 1,559 1,559 1,583 98.5
2003 1 716 457 1,173 0 675 1,169 1,173 1,175 99.8
2004 7 718 843 1,568 0 770 1,568 1,568 1,569 99.9
2005 1 650 454 1,104 0 485 1,104 1,104 1,104 100.0
2006 2 384 581 967 0 832 967 967 967 100.0
2007 7 514 1,071 1,592 0 570 1,590 1,592 1,610 98.9
2008 0 1,100 340 1,440 0 743 1,371 1,440 1,441 99.9
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Table IV-3  Catch in RCA 3 (Continued). 
 
Atka Mackerel Catch by Zones 1991-2008 in Area 3          

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 291 6,858 63 7,212 0 7,079 7,209 7,212 7,212 100.0
1992 760 4,349 805 5,914 0 5,559 5,907 5,914 5,914 100.0
1993 191 539 865 1,595 0 1,585 1,585 1,595 1,595 100.0
1994 1,032 2,995 2,387 6,414 0 6,347 6,352 6,414 6,438 99.6
1995 2 4,143 3,114 7,259 0 6,036 7,259 7,259 7,269 99.9
1996 1,002 8,509 1,706 11,218 0 10,832 11,215 11,218 11,218 100.0
1997 2,159 3,371 306 5,836 0 5,354 5,715 5,836 5,910 98.8
1998 190 2,559 2,925 5,673 0 5,272 5,550 5,673 5,937 95.6
1999 231 6,864 932 8,027 0 7,782 8,027 8,027 8,040 99.8
2000 674 2,041 471 3,186 0 3,092 3,186 3,186 3,284 97.0
2001 358 3,421 2,707 6,486 0 6,200 6,200 6,486 6,516 99.5
2002 41 1,037 965 2,043 0 2,012 2,043 2,043 2,048 99.8
2003 7 362 799 1,167 0 1,160 1,167 1,167 1,189 98.2
2004 39 143 2,216 2,398 0 2,385 2,398 2,398 2,405 99.7
2005 15 439 3,784 4,238 0 4,238 4,238 4,238 4,244 99.9
2006 0 357 2,311 2,668 0 2,665 2,668 2,668 2,668 100.0
2007 85 243 4054 4381 0 4,380 4,381 4,381 4,381 100.0
2008 0 113 4,447 4,560 0 4,558 4,559 4,560 4,560 100.0

 
Arrowtooth Flounder Catch by Zones 1991-2008, Analysis Area 3       

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout 
Total 
CH 

Total 
Catch CH %

1991 3 90 57 150 0 85 150 150 168 89.5
1992 3 34 41 77 0 34 77 77 83 93.1
1993 10 66 15 92 0 75 90 92 95 96.7
1994 3 48 13 64 0 50 64 64 65 98.0
1995 2 79 10 91 0 75 90 91 94 97.3
1996 5 85 11 102 0 92 102 102 103 98.9
1997 10 219 58 286 0 258 285 286 288 99.3
1998 0 41 9 49 0 45 48 49 52 94.0
1999 3 138 22 163 0 139 159 163 169 96.1
2000 9 103 38 150 0 139 149 150 156 96.6
2001 0 149 37 187 0 173 187 187 188 99.7
2002 3 73 140 216 0 206 216 216 218 99.0
2003 18 52 29 99 0 74 99 99 100 99.0
2004 16 36 21 73 0 60 73 73 79 92.4
2005 10 64 39 113 0 109 113 113 113 99.9
2006 13 130 53 195 0 175 194 195 195 100.0
2007 10 39 39 88 0 69 88 88 92 96.0
2008 3 87 54 145 0 138 145 145 148 98.1
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Table IV-4.  The catch (mt) of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder by 
critical habitat zone, 1991-2008 in RCA 4. There is no critical habitat foraging zone designated for 
this Area. 
 
Pollock Catch by Zones 1991-2008 in Area 4           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 0 6 14 20 0 9 12 20 170 11.7
1992 0 1,044 4,583 5,628 0 486 5,145 5,628 8,158 69.0
1993 0 4,259 8,010 12,270 0 4,388 7,900 12,270 13,933 88.1
1994 484 3,376 994 4,855 0 385 4,471 4,855 5,301 91.6
1995 1,675 9,336 6,183 17,193 0 4,225 13,425 17,193 18,915 90.9
1996 339 1,756 135 2,231 0 329 2,215 2,231 2,476 90.1
1997 129 2,338 4,046 6,513 0 911 6,157 6,513 7,186 90.6
1998 0 381 1,111 1,492 0 338 1,158 1,492 1,727 86.4
1999 0 89 105 194 0 36 191 194 202 95.7
2000 0 99 92 191 0 20 191 191 193 98.8
2001 0 16 78 94 0 58 70 94 133 70.5
2002 0 71 5 76 0 70 76 76 78 98.3
2003 0 9 280 289 0 28 272 289 398 72.6
2004 0 9 124 133 0 27 132 133 150 88.6
2005 0 6 17 23 0 3 22 23 212 10.8
2006 0 105 11 116 0 12 111 116 122 95.0
2007 0 11 3 14 0 3 13 14 919 1.5
2008 0 22 47 68 0 2 68 68 470 14.5

 
Pacific Cod Catch by Zones 1991-2008 in Area 4           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 65 462 690 1,217 0 595 775 1,217 1,381 88.1
1992 223 3,147 1,648 5,018 0 1,211 4,388 5,018 5,956 84.2
1993 66 2,306 2,215 4,588 0 1,877 4,389 4,588 7,481 61.3
1994 103 2,583 2,223 4,909 0 2,470 4,473 4,909 5,109 96.1
1995 881 2,500 1,409 4,790 0 1,612 4,725 4,790 5,167 92.7
1996 288 5,059 3,560 8,907 0 4,588 7,511 8,907 9,968 89.4
1997 215 5,377 2,720 8,311 0 3,978 7,497 8,311 10,864 76.5
1998 529 4,435 4,604 9,567 0 5,153 7,922 9,567 12,273 78.0
1999 262 4,676 5,990 10,928 0 4,976 10,066 10,928 11,905 91.8
2000 435 3,801 3,174 7,410 0 2,221 6,512 7,410 10,034 73.8
2001 6 2,546 4,063 6,615 0 4,055 6,250 6,615 8,215 80.5
2002 0 2,995 4,521 7,516 0 3,712 6,803 7,516 9,594 78.3
2003 0 4,489 6,101 10,590 0 7,185 10,132 10,590 14,437 73.4
2004 21 5,268 5,883 11,173 0 6,557 10,380 11,173 12,556 89.0
2005 0 3,845 2,118 5,963 0 3,700 5,697 5,963 6,795 87.8
2006 74 3,112 1,804 4,990 0 1,974 4,359 4,990 6,042 82.6
2007 6 5,000 3,623 8,629 0 2,869 8,308 8,629 10,501 82.2
2008 0 3,616 2,092 5,708 0 3,076 5,107 5,708 6,910 82.6
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Table IV-4.   Catch in RCA 4 (Continued). 
 
Atka Mackerel Catch by Zones 1991-2008 in Area 4         

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 0 0 0 0 0 0 0 0 0 0.0
1992 0 1 5 6 0 0 6 6 12 50.0
1993 0 11 1 12 0 1 12 12 12 100.0
1994 0 79 67 146 0 123 146 146 146 100.0
1995 98 268 10 376 0 101 376 376 384 98.1
1996 0 502 22 524 0 71 524 524 525 99.9
1997 0 341 22 363 0 39 363 363 364 99.8
1998 4 32 3 38 0 21 33 38 41 94.2
1999 1 517 34 552 0 42 549 552 554 99.6
2000 0 25 12 37 0 25 37 37 37 100.0
2001 31 83 124 238 0 114 207 238 238 100.0
2002 0 8 8 16 0 15 16 16 16 100.0
2003 0 190 196 387 0 356 386 387 411 94.1
2004 0 160 125 285 0 283 285 285 285 100.0
2005 0 27 4 32 0 30 32 32 32 99.9
2006 0 36 21 58 0 52 57 58 58 99.6
2007 0 20 4 24 0 15 24 24 26 92.5
2008 0 51 1 52 0 48 52 52 53 97.6

 
Arrowtooth Flounder Catch by Zones 1991-2008, Analysis Area 4       

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout 
Total 
CH 

Total 
Catch CH %

1991 2 22 39 63 0 28 48 63 85 74.3
1992 0 40 74 114 0 20 101 114 163 70.0
1993 2 40 64 107 0 38 85 107 151 70.9
1994 0 30 40 70 0 28 53 70 81 86.0
1995 1 33 49 83 0 46 60 83 129 64.5
1996 1 39 39 79 0 26 68 79 98 81.0
1997 2 69 62 132 0 56 96 132 146 91.0
1998 2 25 32 59 0 22 45 59 76 77.8
1999 2 46 54 102 0 61 72 102 119 85.5
2000 1 82 81 164 0 83 132 164 194 84.4
2001 0 36 56 93 0 61 61 93 102 91.0
2002 1 28 19 48 0 32 40 48 58 83.6
2003 0 38 50 88 0 52 81 88 109 81.4
2004 1 34 28 63 0 41 55 63 69 91.4
2005 0 43 10 54 0 42 50 54 63 85.8
2006 0 82 45 127 0 79 101 127 144 88.5
2007 0 36 25 61 0 26 54 61 71 85.6
2008 0 28 21 49 0 29 39 49 78 63.0
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Table IV-5.  The catch (mt) of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder by 
critical habitat zone, 1991-2008 in RCA 5. The Seguam critical habitat foraging area is included in 
this Area.   
 
Pollock Catch by Zones 1991-2008 in Area 5           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 1 7,296 51,666 58,963 1 1,724 58,941 58,964 79,716 74.0
1992 0 5,665 15,636 21,301 464 5,882 20,819 21,765 42,875 50.8
1993 0 3,287 8,647 11,933 152 3,881 11,207 12,085 40,061 30.2
1994 0 4,842 15,554 20,397 5,676 8,435 17,661 26,072 52,526 49.6
1995 0 7 3,261 3,268 1 292 2,997 3,269 5,865 55.7
1996 0 3 1,427 1,431 1 208 1,430 1,431 4,504 31.8
1997 0 4 61 65 1 6 65 66 104 63.7
1998 0 80 22 102 0 94 102 103 568 18.1
1999 0 2 44 47 0 4 47 47 66 71.3
2000 0 1 59 61 3 4 61 63 75 84.3
2001 0 55 65 119 1 59 119 121 151 79.6
2002 0 65 75 140 1 92 140 142 160 88.9
2003 0 19 191 210 11 39 214 221 269 82.1
2004 0 38 116 155 0 39 154 155 301 51.4
2005 0 11 484 495 11 484 490 506 580 87.3
2006 0 0 1,073 1,074 2 2 1,072 1,075 1,115 96.5
2007 0 30 548 579 5 39 582 584 1,038 56.2
2008 0 14 328 342 0 161 326 343 404 84.8

 
Pacific Cod Catch by Zones 1991-2008 in Area 5           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 63 1,956 1,056 3,075 16 2,378 3,074 3,091 3,251 95.1
1992 4 1,208 7,312 8,525 19 2,178 8,518 8,543 13,124 65.1
1993 7 2,408 7,844 10,259 1 3,462 10,261 10,259 13,019 78.8
1994 29 1,624 3,195 4,847 3 2,032 4,856 4,850 6,333 76.6
1995 24 1,589 2,185 3,798 17 2,371 3,797 3,814 4,451 85.7
1996 80 2,173 6,408 8,660 3 3,502 8,414 8,663 12,305 70.4
1997 40 1,974 4,151 6,165 49 2,499 6,165 6,214 8,358 74.3
1998 137 2,452 4,670 7,259 4 3,033 7,370 7,263 9,416 77.1
1999 102 864 4,568 5,534 1 1,570 5,515 5,535 7,341 75.4
2000 48 1,565 6,224 7,837 5 2,053 7,837 7,842 11,335 69.2
2001 14 730 2,900 3,645 10 768 3,645 3,655 5,662 64.5
2002 0 24 11,239 11,263 2 15 11,243 11,265 15,435 73.0
2003 0 10 6,325 6,334 1 102 6,330 6,335 8,871 71.4
2004 0 88 3,993 4,081 0 142 4,079 4,081 6,491 62.9
2005 0 229 5,926 6,155 0 626 5,701 6,155 7,475 82.3
2006 0 115 8,170 8,285 3 239 8,140 8,288 10,369 79.9
2007 8 135 9,557 9,699 1 184 9,686 9,701 13,317 72.8
2008 0 366 8,569 8,935 0 149 8,935 8,935 11,821 75.6
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Table IV-5.   Catch in RCA 5 (Continued). 
 
Atka Mackerel Catch by Zones 1991-2008 in Area 5         

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 0 13,976 1,018 14,994 3 14,868 14,994 14,997 16,411 91.4
1992 0 27 5,014 5,041 0 362 5,041 5,041 30,612 16.5
1993 0 221 22,726 22,947 0 1,174 22,944 22,947 37,537 61.1
1994 0 4 7,282 7,286 0 19 7,286 7,286 14,507 50.2
1995 0 215 3,709 3,925 0 221 3,925 3,925 12,642 31.0
1996 2 26 14,475 14,503 1 63 14,480 14,504 28,078 51.7
1997 1 18 9,689 9,708 0 26 9,708 9,709 16,884 57.5
1998 4 264 5,655 5,924 0 329 5,924 5,924 12,131 48.8
1999 5 5 3,650 3,660 0 7 3,660 3,660 14,677 24.9
2000 0 4 1,743 1,747 0 4 1,747 1,747 13,773 12.7
2001 129 85 188 402 0 214 402 402 6,890 5.8
2002 0 226 0 226 0 226 226 226 4,147 5.4
2003 0 56 336 392 1 240 392 392 6,149 6.4
2004 0 50 61 111 0 83 111 111 3,559 3.1
2005 0 135 272 407 1 345 305 408 3,421 11.9
2006 0 7 350 357 0 223 224 357 4,280 8.3
2007 0 94 315 409 0 156 409 409 20,298 2.0
2008 0 2 194 196 0 2 195 196 18,650 1.0

 
Arrowtooth Flounder Catch by Zones 1991-2008, Analysis Area 5       

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout 
Total 
CH 

Total 
Catch 

CH 
%

1991 2 273 880 1,155 1 1,110 296 1,177 1,298 90.7
1992 0 1 214 215 22 124 151 237 535 44.3
1993 0 5 626 631 10 463 262 640 819 78.2
1994 0 15 770 784 33 635 460 817 981 83.3
1995 0 5 504 508 14 427 442 522 689 75.9
1996 0 13 834 847 14 800 71 861 921 93.5
1997 0 13 475 488 3 411 97 491 645 76.2
1998 0 10 101 111 14 72 109 125 283 44.3
1999 0 8 142 150 5 30 146 155 255 60.7
2000 0 3 185 188 3 116 94 192 373 51.4
2001 1 31 183 215 20 85 214 235 307 76.6
2002 0 56 319 375 33 151 376 408 599 68.2
2003 0 17 325 342 45 202 325 388 533 72.7
2004 0 79 117 196 14 94 194 210 369 57.1
2005 0 59 263 323 37 260 178 359 413 87.1
2006 0 59 214 272 36 235 109 309 420 73.6
2007 0 30 109 139 32 68 142 171 360 47.5
2008 0 838 1,036 1,874 8 1,782 686 1,882 1,998 94.2
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Table IV-6.  The catch (mt) of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder by 
critical habitat zone, 1991-2008 in RCA 6. The SSLCZ critical habitat foraging area is included in 
this Area.   
 
Pollock Catch by Zones 1991-2008 in Area 6           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 394 48,875 316,913 366,182 408,503 240,704 279,374 774,685 1,543,509 50.2
1992 0 8,695 132,442 141,137 437,431 59,599 103,928 578,568 1,399,239 41.3
1993 362 10,043 103,691 114,096 539,653 55,050 73,721 653,750 1,327,960 49.2
1994 414 11,542 114,004 125,961 597,813 98,028 66,263 723,774 1,333,405 54.3
1995 289 12,045 132,150 144,484 587,917 142,887 55,420 732,401 1,268,115 57.8
1996 75 10,111 101,098 111,284 402,444 102,385 52,036 513,727 1,194,911 43.0
1997 118 7,395 66,439 73,951 437,863 62,113 44,471 511,814 1,126,862 45.4
1998 108 9,147 88,985 98,241 430,290 67,112 65,185 528,531 1,102,225 48.0
1999 0 476 5,564 6,040 314,205 1,921 5,267 320,246 994,545 32.2
2000 8 1,947 25,533 27,488 165,979 1,827 26,611 193,467 1,133,686 17.1
2001 227 10,752 226,128 237,107 342,318 176,300 138,380 579,425 1,389,959 41.7
2002 129 12,148 168,663 180,940 541,991 143,232 110,592 722,931 1,481,865 48.8
2003 126 14,365 185,766 200,258 468,478 134,578 158,692 668,735 1,492,079 44.8
2004 0 10,561 105,710 116,271 492,337 68,146 95,211 608,609 1,482,910 41.0
2005 0 9,004 80,915 89,919 365,081 54,063 74,488 455,000 1,486,963 30.6
2006 0 7,110 117,441 124,551 276,173 83,201 87,422 400,724 1,494,547 26.8
2007 0 2,653 120,356 123,009 300,327 92,532 84,130 423,336 1,352,127 31.3
2008 0 5,708 67,120 72,829 196,359 49,670 45,254 246,522 992,601 24.8

 
Pacific Cod Catch by Zones 1991-2008 in Area 6           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 335 7,368 13,679 21,382 35,634 14,807 19,144 57,016 211,567 26.9
1992 220 4,100 9,671 13,991 18,808 8,233 10,893 32,800 167,004 19.6
1993 335 2,789 6,743 9,867 32,193 5,174 8,601 42,060 134,356 31.3
1994 27 6,361 10,660 17,049 43,098 11,475 15,547 60,147 173,739 34.6
1995 306 7,275 16,660 24,241 51,318 18,433 21,266 75,559 230,016 32.8
1996 454 8,142 19,380 27,976 45,198 22,345 23,930 73,174 207,645 35.2
1997 97 6,340 21,553 27,991 48,265 19,333 24,912 76,256 232,144 32.8
1998 409 5,751 16,480 22,640 24,461 12,827 20,698 47,101 161,037 29.2
1999 44 3,906 15,805 19,756 25,002 12,618 17,452 44,758 149,538 29.9
2000 51 5,658 16,368 22,077 29,446 12,989 20,081 51,523 176,600 29.2
2001 26 3,652 16,247 19,926 22,097 11,960 18,583 42,023 141,858 29.6
2002 49 3,382 12,890 16,321 24,179 11,816 14,412 40,499 158,508 25.6
2003 112 9,178 15,070 24,360 25,983 18,341 22,202 50,342 179,472 28.1
2004 22 7,739 14,863 22,625 29,517 16,514 20,462 52,142 184,002 28.3
2005 0 5,327 9,882 15,209 30,729 9,771 13,704 45,938 186,827 24.6
2006 8 4,953 8,365 13,326 24,188 8,608 12,091 37,514 175,226 21.4
2007 3 1,470 9,241 10,715 24,089 6,521 9,505 34,804 141,879 24.5
2008 24 2,457 7,732 10,213 22,659 5,468 9,176 32,872 140,492 23.4
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Table IV-6.   Catch in RCA 6 (Continued). 
 
Atka Mackerel Catch by Zones 1991-2008 in Area 6         

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 0 1,071 4,480 5,552 10 5,469 2,125 5,562 5,703 97.5
1992 0 7 14,979 14,986 128 14,917 2,963 15,114 16,206 93.3
1993 0 131 2,783 2,914 9 2,878 82 2,923 3,156 92.6
1994 0 59 2,347 2,406 98 2,401 23 2,504 2,562 97.7
1995 1 125 225 351 72 343 227 422 438 96.5
1996 0 326 1,474 1,799 89 1,775 610 1,888 1,957 96.5
1997 0 40 421 461 14 404 250 475 490 97.0
1998 0 112 894 1,007 39 1,004 741 1,045 1,065 98.1
1999 0 6 2,107 2,113 62 2,113 1,963 2,175 2,314 94.0
2000 0 0 110 110 0 107 24 110 216 51.1
2001 1 3 195 199 1 195 126 200 215 93.1
2002 0 29 224 253 9 252 129 262 315 83.3
2003 6 419 4,440 4,865 374 4,840 3,747 5,239 5,462 95.9
2004 0 504 5,009 5,513 623 5,508 4,584 6,136 6,535 93.9
2005 0 694 2,444 3,138 95 3,089 2,760 3,233 3,523 91.8
2006 0 410 2,009 2,418 124 2,296 2,176 2,543 3,142 80.9
2007 0 402 2080 2482 484 2,479 2,320 2,966 3,025 98.0
2008 0 49 353 402 6 385 389 408 447 91.2

 
Arrowtooth Flounder Catch by Zones 1991-2008, Analysis Area 6        

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout 
Total 
CH 

Total 
Catch 

CH 
%

1991 5 821 1,155 1,980 1,539 1,712 1,550 5,367 18,860 28.5
1992 0 66 957 1,023 678 588 740 1,701 11,229 15.1
1993 0 86 826 912 1,492 719 360 2,405 8,143 29.5
1994 14 443 1,862 2,319 2,598 1,806 1,881 4,917 12,933 38.0
1995 1 151 1,496 1,648 2,652 1,403 896 4,300 8,424 51.0
1996 0 261 2,061 2,322 4,204 2,087 952 6,526 13,415 48.6
1997 2 141 807 950 2,589 608 515 3,538 9,673 36.6
1998 0 237 2,634 2,871 3,156 2,568 1,297 6,027 15,897 37.9
1999 3 276 2,371 2,650 2,211 2,493 1,390 4,862 11,330 42.9
2000 1 66 1,362 1,429 2,911 1,215 853 4,340 15,556 27.9
2001 0 82 1,694 1,777 4,253 1,258 1,088 6,030 14,937 40.4
2002 3 113 1,756 1,872 4,147 1,616 1,010 6,018 13,986 43.0
2003 0 74 2,255 2,329 3,550 1,904 1,432 5,879 11,187 52.6
2004 1 236 3,507 3,744 7,183 3,546 2,432 10,927 17,575 62.2
2005 0 204 1,690 1,894 3,911 1,752 1,260 5,805 13,524 42.9
2006 0 127 1,268 1,395 3,237 1,141 875 4,632 11,936 38.8
2007 0 108 2,028 2,136 2,820 1,711 1,537 4,956 11,248 44.1
2008 1 4,110 3,284 7,396 3,113 7,075 6,103 10,509 19,387 54.2
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Table IV-7.  The catch (mt) of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder by 
critical habitat zone, 1991-2008 in RCA 7.  There is no foraging zone designated for this area.  
 
 
Pollock Catch by Zones 1991-2008 in Area 7           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 164 3,251 6,228 9,643 0 6,131 6,105 9,643 26,985 35.7
1992 231 1,030 3,851 5,112 0 2,602 3,203 5,112 11,758 43.5
1993 1,537 4,049 9,966 15,553 0 8,833 11,001 15,553 20,935 74.3
1994 20 2,066 5,715 7,801 0 3,084 6,511 7,801 13,845 56.3
1995 86 2,764 11,945 14,796 0 9,172 8,333 14,796 26,771 55.3
1996 614 4,544 8,993 14,151 0 1,372 13,462 14,151 22,237 63.6
1997 819 7,475 3,107 11,400 0 1,225 10,891 11,400 22,964 49.6
1998 7,786 11,317 3,558 22,661 0 616 22,743 22,661 28,243 80.2
1999 1,656 8,952 6,970 17,579 0 719 17,578 17,579 18,370 95.7
2000 4 137 6,345 6,486 0 1,365 6,462 6,486 20,996 30.9
2001 38 888 9,774 10,700 0 1,783 10,698 10,700 27,726 38.6
2002 0 4,509 3,216 7,725 0 2,123 7,723 7,725 16,944 45.6
2003 0 5,961 5,329 11,290 0 1,653 11,253 11,290 14,528 77.7
2004 0 3,728 9,469 13,197 0 5 13,192 13,197 20,860 63.3
2005 920 9,274 6,439 16,633 0 3 16,633 16,633 26,945 61.7
2006 0 2,643 7,087 9,730 0 1,700 9,730 9,730 16,577 58.7
2007 709 2,166 4,716 7,591 0 13 7,584 7,591 16,708 45.4
2008 0 6,020 3,751 9,771 0 184 9,724 9,771 13,986 69.9

 
Pacific Cod Catch by Zones 1991-2008 in Area 7           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 633 10,743 14,230 25,606 0 16,915 21,234 25,606 30,146 84.9
1992 228 5,583 21,796 27,606 0 12,620 21,210 27,606 35,168 78.5
1993 73 6,843 7,855 14,771 0 1,172 14,692 14,771 17,109 86.3
1994 1,292 4,804 5,854 11,950 0 4,075 11,570 11,950 13,049 91.6
1995 153 6,159 9,196 15,508 0 7,974 11,336 15,508 19,954 77.7
1996 317 7,322 6,785 14,423 0 7,656 13,311 14,423 18,179 79.3
1997 2,857 9,765 7,068 19,689 0 11,634 17,835 19,689 21,717 90.7
1998 297 7,809 9,609 17,714 0 7,687 17,374 17,714 18,649 95.0
1999 687 9,494 7,053 17,234 0 7,902 16,846 17,234 19,884 86.7
2000 64 8,393 6,241 14,697 0 7,953 14,069 14,697 17,811 82.5
2001 131 2,467 5,961 8,559 0 2,236 8,464 8,559 13,012 65.8
2002 9 4,554 6,008 10,571 0 2,720 9,747 10,571 16,508 64.0
2003 18 8,662 4,877 13,557 0 5,740 9,019 13,557 20,274 66.9
2004 0 3,604 7,938 11,542 0 2,079 9,792 11,542 20,261 57.0
2005 0 5,973 3,857 9,831 0 843 9,814 9,831 18,070 54.4
2006 0 2,491 6,831 9,322 0 1,457 9,256 9,322 15,842 58.8
2007 0 1,514 13,566 15,080 0 3,689 11,425 15,080 21,860 69.0
2008 26 4,831 7,173 12,030 0 5,191 9,939 12,030 18,661 64.5
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Table IV-7.   Catch in RCA 7 (Continued). 
 
Atka Mackerel Catch by Zones 1991-2008 in Area 7         

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 0 51 5 56 0 5 52 56 70 80.2
1992 0 0 0 0 0 0 0 0 96 0.0
1993 0 0 87 87 0 78 9 87 115 75.5
1994 3 12 167 182 0 174 9 182 234 77.9
1995 0 19 106 126 0 96 33 126 228 55.3
1996 0 0 113 113 0 108 7 113 400 28.2
1997 0 1 0 1 0 0 1 1 5 25.0
1998 1 0 112 113 0 112 113 113 114 99.2
1999 106 12 0 118 0 0 118 118 255 46.5
2000 0 0 0 0 0 0 0 0 166 0.1
2001 0 0 21 22 0 11 10 22 48 44.5
2002 0 1 15 15 0 0 15 15 54 28.5
2003 0 100 42 141 0 112 129 141 417 33.9
2004 0 69 93 162 0 88 75 162 777 20.9
2005 0 0 120 120 0 27 92 120 410 29.2
2006 0 0 81 81 0 2 79 81 556 14.5
2007 0 0 510 510 0 501 9 510 1,274 40.0
2008 0 174 459 633 0 502 327 633 1,734 36.5

 
Arrowtooth Flounder Catch by Zones 1991-2008, Analysis Area 7        

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 7 124 197 328 0 123 310 328 2,294 14.3
1992 16 266 643 925 0 292 808 925 1,553 59.6
1993 4 127 204 336 0 20 329 336 1,532 21.9
1994 123 202 535 860 0 363 764 860 1,152 74.7
1995 6 78 224 307 0 36 292 307 1,204 25.5
1996 3 96 190 289 0 59 282 289 1,795 16.1
1997 2 52 206 260 0 68 221 260 2,109 12.3
1998 25 282 116 424 0 72 409 424 2,083 20.3
1999 38 607 733 1,378 0 46 1,365 1,378 2,917 47.3
2000 2 73 214 289 0 85 277 289 2,641 10.9
2001 5 229 632 866 0 79 847 866 3,948 21.9
2002 0 108 200 307 0 11 304 307 2,377 12.9
2003 0 447 1,872 2,320 0 270 2,209 2,320 6,497 35.7
2004 0 535 610 1,146 0 102 1,084 1,146 2,573 44.5
2005 31 768 293 1,092 0 23 1,089 1,092 2,299 47.5
2006 0 245 194 439 0 8 432 439 1,765 24.9
2007 95 270 542 908 0 35 887 908 2,723 33.3
2008 0 616 383 999 0 200 837 999 2,919 34.2
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Table IV-8.  The catch (mt) of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder by 
critical habitat zone, 1991-2008 in RCA 8.   
 
 
Pollock Catch by Zones 1991-2008 in Area 8           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 53 867 3,745 4,665 2,130 120 4,581 6,795 7,705 88.2
1992 2 2,446 7,424 9,872 4,873 2,607 9,825 14,745 17,237 85.5
1993 1,006 6,532 6,337 13,874 1,614 407 13,864 15,489 23,788 65.1
1994 0 1,368 7,567 8,935 6,604 365 8,714 15,539 22,237 69.9
1995 18 379 5,667 6,064 6,197 391 5,791 12,261 13,080 93.7
1996 13 1,463 5,269 6,745 4,718 616 6,424 11,463 12,297 93.2
1997 1,403 7,042 12,147 20,592 9,348 154 20,582 29,940 32,812 91.2
1998 2,081 7,538 13,269 22,888 12,155 4 22,885 35,043 48,891 71.7
1999 0 787 15,060 15,848 14,941 46 15,731 30,789 38,312 80.4
2000 198 7,911 3,355 11,464 149 18 11,456 11,614 11,722 99.1
2001 0 456 13,974 14,429 783 7 14,427 15,212 15,404 98.8
2002 0 1,548 3,892 5,440 2,424 1 5,439 7,863 18,337 42.9
2003 0 292 13,559 13,851 341 7 13,850 14,192 19,455 72.9
2004 0 299 14,741 15,041 2,287 1 15,040 17,328 19,646 88.2
2005 0 2,020 16,953 18,973 467 1 18,972 19,440 27,370 71.0
2006 0 1,227 18,751 19,979 476 11 19,979 20,455 25,831 79.2
2007 0 5,550 8,179 13,729 407 4 13,729 14,136 17,381 81.3
2008 0 513 6,922 7,434 10,766 34 7,432 10,194 17,225 59.2

 
Pacific Cod Catch by Zones 1991-2008 in Area 8           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 2,226 3,237 8,117 13,580 731 6,477 7,398 14,311 16,871 84.8
1992 15 1,012 8,452 9,480 694 6,070 3,625 10,174 15,076 67.5
1993 92 1,067 3,065 4,224 1,993 1,239 3,250 6,217 9,096 68.3
1994 0 69 6,675 6,744 480 5,153 1,897 7,224 9,182 78.7
1995 279 886 7,683 8,849 1,124 6,046 2,826 9,973 12,021 83.0
1996 109 590 9,463 10,161 2,833 7,670 2,890 12,995 19,692 66.0
1997 141 734 6,582 7,458 1,433 4,082 4,473 8,891 10,613 83.8
1998 47 443 6,319 6,809 2,314 3,426 3,507 9,123 10,772 84.7
1999 82 442 1,974 2,498 2,682 253 2,380 5,180 11,965 43.3
2000 12 388 1,119 1,519 699 82 1,454 2,218 5,702 38.9
2001 0 1 1,191 1,192 696 360 1,054 1,888 4,428 42.6
2002 57 84 679 820 842 237 760 1,662 6,524 25.5
2003 0 72 3,994 4,066 172 411 3,715 4,238 6,983 60.7
2004 160 1,220 2,085 3,465 1,155 61 3,462 4,620 7,346 62.9
2005 0 23 904 927 488 73 925 1,415 1,630 86.8
2006 0 8 792 800 1,766 175 782 2,566 3,935 65.2
2007 0 15 36 52 2,175 21 51 2,226 4,063 54.8
2008 0 35 550 585 8,006 35 573 8,591 11,481 74.8
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Table IV-8.  Catch in RCA 8 (Continued). 
 
Atka Mackerel Catch by Zones 1991-2008 in Area 8           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 0 13 1 14 0 1 13 14 14 100.0
1992 0 0 0 0 0 0 0 0 14 0.0
1993 0 0 1,074 1,074 0 1,119 0 1,074 2,017 53.2
1994 0 0 619 619 0 619 0 619 875 70.8
1995 2 0 36 38 0 36 2 38 332 11.4
1996 0 0 4 4 0 4 0 4 4 99.2
1997 0 2 1 4 0 1 2 4 5 75.2
1998 0 0 6 6 0 6 6 6 6 100.0
1999 0 0 0 0 0 0 0 0 0 5.4
2000 0 0 0 0 1 0 0 1 1 100.0
2001 0 0 4 4 0 4 2 4 6 61.4
2002 0 0 0 0 0 0 0 0 5 7.1
2003 0 0 3 3 0 2 1 3 138 1.9
2004 0 0 2 2 0 2 0 2 28 7.7
2005 0 0 2 2 0 2 0 2 379 0.5
2006 0 0 3 3 0 0 3 3 269 1.0
2007 0 0 0 0 0 0 0 0 154 0.1
2008 0 0 0 0 0 0 0 0 316 0.1

 
Arrowtooth Flounder Catch by Zones 1991-2008, Analysis Area 8       

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout 
Total 
CH 

Total 
Catch 

CH 
%

1991 2 29 1,019 1,050 4 736 830 1,055 2,117 49.8
1992 1 110 1,149 1,260 139 990 971 1,400 3,524 39.7
1993 0 23 1,040 1,063 37 1,032 661 1,101 3,185 34.5
1994 0 86 3,602 3,687 1,482 3,068 3,462 5,169 8,418 61.4
1995 24 36 980 1,039 1,155 815 741 2,194 4,773 46.0
1996 32 794 2,605 3,431 1,824 2,097 3,254 5,255 9,224 57.0
1997 66 390 950 1,406 676 600 1,164 2,082 4,448 46.8
1998 2 223 862 1,086 499 311 922 1,585 3,280 48.3
1999 1 18 1,284 1,304 1,084 1,004 972 2,388 4,360 54.8
2000 0 189 1,324 1,513 58 957 1,134 1,571 4,591 34.2
2001 0 11 1,256 1,267 54 396 1,003 1,321 3,873 34.1
2002 0 115 1,503 1,618 632 1,016 1,452 2,250 5,083 44.3
2003 0 336 3,609 3,944 532 1,056 3,850 4,476 8,747 51.2
2004 0 44 723 768 651 188 765 1,419 2,266 62.6
2005 0 570 3,502 4,071 250 384 4,048 4,322 5,645 76.6
2006 0 166 5,880 6,046 1,024 1,015 6,020 7,070 8,397 84.2
2007 0 75 1,535 1,610 2,272 294 1,607 3,882 5,295 73.3
2008 0 248 1,721 1,969 477 27 1,963 2,446 4,253 57.5
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Table IV-9.  The catch (mt) of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder by 
critical habitat zone, 1991-2008 in RCA 9.   
 
Pollock Catch by Zones 1991-2008 in Area 9     

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout 
Total 
CH 

Total 
Catch 

CH 
%

1991 2,616 14,928 20,825 38,369 1,064 1,347 37,873 39,433 46,287 85.2
1992 1,763 8,629 32,806 43,197 621 91 43,181 43,818 53,850 81.4
1993 4,690 19,049 32,884 56,623 5,270 10,950 55,837 61,893 63,221 97.9
1994 1,836 20,114 34,108 56,058 2,509 15,663 55,524 58,567 60,933 96.1
1995 19 2,114 19,610 21,743 172 1,756 21,738 21,915 23,255 94.2
1996 103 1,768 7,798 9,668 7 2,281 9,668 9,675 11,803 82.0
1997 303 5,121 13,067 18,491 415 1,103 18,490 18,906 20,405 92.7
1998 521 10,182 19,690 30,393 478 3,114 30,128 30,871 33,348 92.6
1999 200 5,021 22,366 27,587 62 2,931 27,587 27,650 28,876 95.8
2000 2 3,252 15,345 18,599 3,982 8,340 18,553 22,581 35,074 64.4
2001 23 4,996 15,431 20,450 697 6,589 20,436 21,147 22,258 95.0
2002 0 252 10,991 11,244 351 1,251 11,233 11,595 12,951 89.5
2003 0 1,668 8,964 10,631 202 2,534 10,631 10,833 11,229 96.5
2004 1 849 17,832 18,682 66 6,147 18,715 18,748 19,296 97.2
2005 0 2,589 15,995 18,584 308 6,221 18,580 18,892 19,147 98.7
2006 164 2,517 12,972 15,653 53 2,417 15,653 15,707 17,110 91.8
2007 0 1,446 13,473 14,920 43 6,504 15,046 14,963 16,184 92.5
2008 162 1,205 11,710 13,077 20 4,456 13,073 13,084 16,314 80.2

 
 
Pacific Cod Catch by Zones 1991-2008 in Area 9     

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 71 4,604 7,894 12,569 801 3,416 11,789 13,370 24,458 54.7
1992 167 5,142 8,977 14,286 30 3,399 13,564 14,316 21,154 67.7
1993 84 2,982 4,536 7,602 49 1,297 6,547 7,650 22,809 33.5
1994 28 1,734 5,699 7,461 210 620 7,336 7,671 15,750 48.7
1995 135 3,367 8,423 11,925 1,210 2,320 11,139 13,135 27,837 47.2
1996 26 2,492 7,444 9,961 12 2,242 9,612 9,974 19,413 51.4
1997 169 7,141 9,367 16,677 75 910 16,147 16,751 29,899 56.0
1998 24 4,484 8,273 12,781 33 2,515 12,227 12,814 29,904 42.9
1999 40 4,751 7,566 12,357 0 1,811 11,930 12,357 30,377 40.7
2000 19 8,794 3,661 12,475 27 4,906 12,336 12,502 25,856 48.4
2001 202 3,042 7,800 11,045 398 3,974 7,906 11,442 21,895 52.3
2002 3 508 3,790 4,300 47 226 4,179 4,347 15,487 28.1
2003 0 4,565 4,096 8,660 236 337 8,577 8,897 22,761 39.1
2004 87 7,214 7,031 14,332 129 1,113 14,289 14,461 27,111 53.3
2005 163 7,489 4,098 11,751 198 5,290 11,327 11,948 24,380 49.0
2006 127 1,817 4,410 6,355 37 910 6,210 6,392 19,968 32.0
2007 13 3,426 8,283 11,721 0 1,449 11,553 11,721 21,968 53.4
2008 24 2,971 8,721 11,716 13 2,546 11,447 11,728 24,226 48.4
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Table IV-9.   Catch in RCA 9 (Continued). 
 
Atka Mackerel Catch by Zones 1991-2008 in Area 9          

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 0 0 0 0 0 0 0 0 0 0.0
1992 0 0 0 0 0 0 0 0 4 0.0
1993 0 8 0 8 0 0 8 8 8 97.2
1994 0 0 1 1 0 0 1 1 2 38.1
1995 0 21 1 23 0 0 23 23 38 59.9
1996 0 0 0 0 0 0 0 0 4 0.0
1997 0 3 0 3 0 0 3 3 3 100.0
1998 0 0 24 24 0 0 24 24 32 74.7
1999 0 0 0 0 0 0 0 0 1 0.0
2000 0 0 0 0 0 0 0 0 0 0.0
2001 0 0 1 1 0 0 1 1 6 13.1
2002 0 0 0 0 0 0 0 0 24 0.0
2003 0 0 1 1 0 0 1 1 21 3.7
2004 0 1 1 1 0 0 1 1 9 15.7
2005 0 1 1 1 0 0 1 1 5 25.2
2006 0 8 12 20 0 0 20 20 45 43.8
2007 0 12 3 15 0 0 15 15 21 69.5
2008 0 0 0 1 0 0 1 1 4 14.8

 
 
Arrowtooth Flounder Catch by Zones 1991-2008, Analysis Area 9        

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 7 207 764 979 0 81 955 1,076 11,417 9.4
1992 96 928 2,687 3,710 48 222 3,668 3,758 14,876 25.3
1993 39 788 1,659 2,487 8 343 2,393 2,494 13,101 19.0
1994 14 758 2,356 3,128 88 266 3,100 3,217 12,341 26.1
1995 12 908 1,719 2,639 20 306 2,572 2,659 11,065 24.0
1996 25 596 1,437 2,059 6 188 2,034 2,065 10,239 20.2
1997 21 1,047 2,496 3,563 326 238 3,481 3,890 7,987 48.7
1998 7 417 1,006 1,430 99 352 1,196 1,529 6,175 24.8
1999 8 336 929 1,272 0 267 1,271 1,272 7,192 17.7
2000 4 1,274 1,970 3,248 41 483 3,034 3,289 12,762 25.8
2001 3 1,390 3,096 4,488 50 672 4,459 4,537 9,521 47.7
2002 0 245 2,114 2,359 77 1,063 1,914 2,436 9,785 24.9
2003 0 910 5,740 6,650 702 2,625 5,826 7,351 13,355 55.0
2004 0 287 5,333 5,620 276 1,244 4,923 5,895 10,054 58.6
2005 0 1,434 6,484 7,918 959 872 7,524 8,877 11,486 77.3
2006 59 3,784 6,720 10,563 1,235 190 10,570 11,798 17,087 69.0
2007 19 3,733 6,128 9,880 0 531 9,867 9,880 16,764 58.9
2008 0 1,560 4,639 6,199 454 406 6,125 6,653 22,043 30.2
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Table IV-10.  The catch (mt) of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder by 
critical habitat zone, 1991-2008 in RCA 10.  There is no SSL foraging CH in this area. 
 
Pollock Catch by Zones 1991-2008 in Area 10           

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
%

1991 0 0 193 193 0 0 193 193 5,704 3.4
1992 0 9 19 28 0 1 27 28 254 10.8
1993 0 21 46 67 0 5 67 67 689 9.8
1994 1 346 2,826 3,173 0 17 3,172 3,173 6,880 46.1
1995 0 1,700 844 2,545 0 2 2,544 2,545 5,857 43.4
1996 0 924 1,372 2,296 0 2 2,179 2,296 2,961 77.5
1997 0 841 4,984 5,825 0 0 5,691 5,825 10,451 55.7
1998 0 2,229 8,688 10,917 0 0 10,917 10,917 13,672 79.8
1999 0 481 1,566 2,047 0 0 2,047 2,047 5,418 37.8
2000 0 414 1,561 1,975 0 0 1,975 1,975 4,048 48.8
2001 0 0 0 0 0 0 0 0 3,943 0.0
2002 0 1 726 727 0 0 727 727 3,180 22.9
2003 0 768 2,155 2,924 0 0 2,924 2,924 3,484 83.9
2004 0 0 748 748 0 0 748 748 1,353 55.3
2005 0 412 1,954 2,366 0 0 2,366 2,366 3,391 69.8
2006 0 576 626 1,202 0 0 1,202 1,202 4,237 28.4
2007 0 41 386 427 0 0 427 427 596 71.6
2008 0 0 701 701 0 1 700 701 1,166 60.1

 
Pacific Cod Catch by Zones 1991-2008 in Area 10          

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 0 0 507 507 0 2 505 507 1,063 47.7
1992 123 2,182 1,744 4,049 0 1,319 3,389 4,049 5,345 75.7
1993 0 1,219 2,992 4,211 0 0 4,211 4,211 5,708 73.8
1994 104 2,055 3,036 5,195 0 1,020 5,142 5,195 5,828 89.1
1995 29 3,742 1,827 5,598 0 45 5,675 5,598 6,466 86.6
1996 52 4,855 3,409 8,315 0 3,571 8,315 8,315 9,112 91.3
1997 3 1,371 662 2,036 0 18 2,036 2,036 4,206 48.4
1998 0 629 331 960 0 33 927 960 1,248 76.9
1999 0 490 1,324 1,813 0 94 1,719 1,813 2,399 75.6
2000 0 88 46 134 0 0 134 134 362 37.0
2001 0 158 828 986 0 947 981 986 1,021 96.6
2002 0 1,286 1,655 2,942 0 754 2,942 2,942 3,220 91.4
2003 0 357 494 852 0 24 852 852 968 88.0
2004 0 24 11 35 0 0 35 35 164 21.5
2005 0 0 0 0 0 0 0 0 85 0.0
2006 0 327 65 392 0 0 392 392 402 97.5
2007 0 54 284 338 0 124 338 338 433 78.2
2008 248 574 1,038 1,860 0 822 1,860 1,860 2,109 88.2
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Table IV-10.  Catch in RCA 10 (Continued). 
 
Atka Mackerel Catch by Zones 1991-2008 in Area 10         

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout
Total 
CH 

Total 
Catch 

CH 
% 

1991 0 0 0 0 0 0 0 0 0 0.0
1992 0 0 0 0 0 0 0 0 0 0.0
1993 0 0 0 0 0 0 0 0 0 0.0
1994 0 0 0 0 0 0 0 0 0 0.0
1995 0 0 0 0 0 0 0 0 0 0.0
1996 0 0 0 0 0 0 0 0 0 0.0
1997 0 0 0 0 0 0 0 0 0 0.0
1998 0 0 0 0 0 0 0 0 0 0.0
1999 0 0 0 0 0 0 0 0 0 0.0
2000 0 0 0 0 0 0 0 0 0 0.0
2001 0 0 0 0 0 0 0 0 0 0.0
2002 0 0 0 0 0 0 0 0 0 0.0
2003 0 0 0 0 0 0 0 0 0 0.0
2004 0 0 0 0 0 0 0 0 1 0.0
2005 0 0 0 0 0 0 0 0 0 0.0
2006 0 0 0 0 0 0 0 0 0 0.0
2007 0 0 0 0 0 0 0 0 0 0.0
2008 0 0 0 0 0 0 0 0 0 0.0

 
Arrowtooth Flounder Catch by Zones 1991-2008, Analysis Area 10       

Year 0-3 3-10 10-20 0-20 Foraging Rookery Haulout 
Total 
CH 

Total 
Catch 

CH 
%

1991 0 1 29 30 0 3 27 30 396 7.5
1992 1 29 346 375 0 23 364 375 1,225 30.6
1993 0 21 43 64 0 4 64 64 750 8.5
1994 0 42 59 101 0 24 99 101 816 12.4
1995 0 76 216 292 0 2 292 292 1,028 28.4
1996 0 128 155 283 0 13 283 283 865 32.7
1997 0 23 95 118 0 1 118 118 526 22.4
1998 0 29 140 168 0 6 162 168 487 34.5
1999 0 19 195 214 0 7 207 214 752 28.5
2000 0 34 83 117 0 0 117 117 621 18.8
2001 0 7 36 43 0 1 42 43 345 12.5
2002 0 5 44 49 0 0 49 49 159 31.1
2003 0 0 39 39 0 0 39 39 144 27.3
2004 0 0 17 17 0 0 17 17 137 12.4
2005 0 1 12 13 0 0 13 13 82 16.1
2006 0 1 24 25 0 0 25 25 85 29.2
2007 0 0 24 24 0 0 24 24 149 16.4
2008 0 0 22 22 0 5 18 22 130 17.3
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Table IV-11.  The catch (mt) of pollock, Pacific cod, Atka mackerel, and arrowtooth flounder, 1991-
2008 in the SEAK area.   
 
  Total Catch by Species this Area   

Year Pollock Pacific cod Atka Mackerel 
Arrow Tooth 
Flounder 

1991 4 171 0 80
1992 18 4 0 495
1993 0 392 0 383
1994 12 104 0 204
1995 0 148 0 161
1996 3 296 0 204
1997 94 122 0 829
1998 0 200 0 68
1999 0 414 0 113
2000 7 109 0 91
2001 0 77 0 105
2002 0 12 0 41
2003 0 95 0 21
2004 0 142 0 24
2005 0 40 0 19
2006 0 54 0 43
2007 1 33 0 29
2008 1 52 0 58
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Table IV‐12. Comparison of estimated biomass, Total Allowable Catch (TAC), and estimated catch (expanded observer data) for 1999 and 2008 by RCA.   
   Data from SAFE documents (TAC and biomass) and Appendix IV (Table IV‐1999‐2008‐Area 1‐10).   
 

      RCA  1  2  3  4  5  6  7  8  9  10 

      NMFS Area  543  542  541  Bering Sea  610  620  630  640 

Pollock 

1999 

Biomass  18,595  52,801  17,893  34,382  51,749  10,630,477  301,785  182,521  116,629  21,744 

TAC  2,000  992,000  23,120  38,840  30,520  2,110 

Total Catch  112  259  371  202  66  994,545  18,370  38,312  28,876  5,418 

Catch in CH  84  165  368  194  47  320,246  17,579  30,789  27,650  2,047 

2008 

Biomass  18,794  40,038  13,074  1,907  198,830  4,438,756  118,144  211,585  107,941  42,961 

TAC  19,000  1,000,000  17,602  19,181  13,640  1,517 

Total Catch  114  123  168  470  404  992,601  13,986  17,225  16,314  1,166 

Catch in CH  70  33  168  68  343  246,522  9,771  10,194  13,084  701 

Pacific cod 

1999 

Biomass  71,375  44,579  35,809  22,655  69,183  1,308,206  88,215  96,586  81,776  10,302 

TAC  210,000  23,630  42,935  1,270 

Total Catch  2,232  3,811  1,876  11,905  7,341  149,538  19,884  11,965  30,377  2,399 

Catch in CH  1,933  3,680  1,828  10,928  5,535  44,758  17,234  5,180  12,357  1,813 

2008 

Biomass  39,939  21,519  23,068  7,403  80,223  934,201  168,227  53,508  128,096  12,566 

TAC  146,837  19,449  28,426  2,394 

Total Catch  9,151  2,870  1,441  6,910  11,821  140,492  18,661  11,481  24,226  2,109 

Catch in CH  8,709  2,529  1,440  5,708  8,935  32,872  12,030  8,591  11,728  1,860 

Atka 
mackerel 

1999 

Biomass  158,840  72,042  54,249  21,700  91,572  36,021  ‐‐  ‐‐  ‐‐  ‐‐ 

TAC  27,000  22,400  17,000  ‐‐  600 

Total Catch  16,388  14,269  8,040  554  14,677  2,314  255  0  1  0 

Catch in CH  11,803  4,016  8,027  552  3,660  2,175  118  0  0  0 

2008 

Biomass  62,154  91,050  81,236  20,173  216,994  74,149  ‐‐  ‐‐  ‐‐  ‐‐ 

TAC  16,900  24,300  19,500  ‐‐  1,500 

Total Catch  16,509  17,917  4,560  53  18,650  447  1,734  316  4  0 

Catch in CH  5,955  8,571  4,560  52  196  408  633  0.3  1  0 

Arrowtooth 
Flounder 

1999 

Biomass  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐  673,220  130,286  374,571  630,257  172,628 

TAC  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐  134,354  35,000 

Total Catch  92  146  169  119  255  11,330  2,917  4,360  7,192  752 

Catch in CH  52  48  163  102  155  4,862  1,378  2,388  1,272  214 

2008 

Biomass  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐  957,700  246,936  680,196  835,092  260,405 

TAC  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐  75,000  43,000 

Total Catch  200  91  148  78  1,998  19,387  2,919  4,253  22,043  130 

Catch in CH  47  37  145  49  1,882  10,509  999  2,446  6,653  22 
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Table IV-1999-2008-Area 1.   Comparison of the change from 1999 and 2008 as a percent of the portion of catch 
in critical habitat taken by specific gear by zones within Area 1. A negative indicates a reduction, positive 
numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in critical habitat.  
There is no designated “foraging CH” in Area 1. 

Proportion              

Area 1 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % AMT 
catch in 

CH 
% change in amount of 
fish removed from CH 

Total 
Catch 
Area 1 

as % change in amt 
caught from '99 Gear Year 0-3 3-10 10-20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock trawl 1999 0 4.9 70.3  75.2 519.20% -58.60% -20.60% 84 -22.90% 112 -2.90%   

  2008 0 30.6 29.1  59.7     65  108    

P. Cod Trawl 1999 0 0.3 82  82.4 4452.10% 0.50% 18.60% 685 644.30% 832 527.70% increase 

  2008 0 15.2 82.5  97.7     5,102  5,223    

P. Cod Pot 1999 0.3 34.6 61.5  96.4 -100.00% -100.00% -100.00% 1,167 -100.00% 1,211 -100.00% decrease 

  2008 0 0 0  0     0  0    

P. Cod Longline 1999 0 0 42.3  42.3 0 -10.70% 116.90% 80 4405.80% 189 1977.10% increase 

  2008 0 54 37.8  91.9     3,608  3,927    

Atka Mackerel Trawl 1999 0 0 72  72 0 -50.00% -50.00% 11,802 -49.70% 16,387 0.60%   

  2008 0 0 36   36       5,942   16,492     

                

Amounts (mt)             AMT 
change in 
amount of 

fish 
removed 
from CH 

   

Area 1 
AMOUNT (mt) of Catch in CH areas 

AMOUNT (mt) of change from 1999 to 2008 
AMT (mt) catch in CH, 

Area 1 

Total 
Catch 
Area 1 

as AMT (mt) change 
in total caught from 

'99 Gear Year 0-3 3-10 10-20 Foraging 
Total 
CH 0-3 3-10 10-20 Foraging 

Pollock trawl 1999 0 6 78  84 0 28 -47  84 -19 112 -3   

  2008 0 33 32  65     65  108    

P. Cod Trawl 1999 0 3 683  685 0 792 3,625  685 4,416 832 4,391 increase 

  2008 0 794 4307  5,102     5,102  5,223    

P. Cod Pot 1999 4 419 745  1,167 -4 -419 -745  1,167 -1,167 1,211 -1,211 decrease 

  2008 0 0 0  0     0  0    

P. Cod Longline 1999 0 0 80  80 0 2,123 1,405  80 3,528 189 3,738 increase 

  2008 0 2123 1485  3,608     3,608  3,927    

Atka Mackerel Trawl 1999 0 0 11802  11,802 0 5 -5,865  11,802 -5,860 16,387 105   

  2008 0 5 5937   5,942         5,942   16,492     
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Table IV-1999-2008-Area 1 (Continued).   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical habitat taken for all gear types by 
zones within Area 1. A negative indicates a reduction, positive numbers indicate an increase in catch. The column marked "Total CH" refers to the total catch in critical 
habitat.  There is no designated “foraging CH” in Area 1.   
 
Total Catch All Gear              

Proportion          % change 
in amount 

of fish 
removed 
from CH 

   

Area 1 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % AMT 
catch in 

CH 

Total 
Catch 
Area 1 

as % change in 
amt caught from 

'99      Gear Year 
0-
3 

3-10 10-20 Foraging 
Total 
CH 

3-10 10-20 Total CH 

Pollock 1999 0 4.9 70.3 0 75.2 540.80% -58.10% -18.70% 84 -17.00% 112 2.10%   

  2008 0 31.7 29.5 0 61.2     70   114    

Pacific Cod 1999 0.2 18.9 67.5 0 86.6 68.80% -6.30% 9.90% 1,933 350.60% 2,232 309.90% increase 

  2008 0 31.9 63.3 0 95.2     8,709   9,151    

Atka Mackerel 1999 0 0 72 0 72 100% -50.00% -49.90% 11,803 -49.50% 16,388 0.70%   

  2008 0 0.1 36 0 36.1     5,955   16,509    

Arrowtooth Flounder 1999 0 0.1 57 0 57 13970.90% -77.90% -59.10% 52 -10.90% 92 117.90%   

  2008 0 10.7 12.6 0 23.3    47   200    

% all four species 1999 0 2.3 71.4 0 73.7 407.20% -36.40% -22.80% 13,872 6.60% 18,824 38.00% increase 

  2008 0 11.5 45.4 0 56.9       14,781   25,974     

                

Amounts (mt)            AMT 
change in 
amount of 

fish 
removed 
from CH 

  

Area 1 AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 1999 to 2008 
AMT (mt) 
catch in 

CH Area 1 

Total 
Catch 
Area 1 

as AMT (mt) 
change in total 
caught from '99      Gear Year 

0-
3 

3-10 10-20 Foraging 
Total 
CH 

0-3 3-10 10-20 Foraging 

Pollock 1999 0 6 78 0 84 0 31 -45 0 84 -14 112 2   

  2008 0 36 34 0 70     70  114    

Pacific Cod 1999 4 422 1507 0 1,933 -4 2,495 4,285 0 1,933 6,777 2,232 6,918 increase 

  2008 0 2917 5793 0 8,709     8,709  9,151    

Atka Mackerel 1999 0 0 11803 0 11,803 0 15 -5,863 0 11,803 -5,848 16,388 121   

  2008 0 15 5940 0 5,955     5,955  16,509    

Arrowtooth Flounder 1999 0 0 52 0 52 0 21 -27 0 52 -6 92 108 increase 

  2008 0 21 25 0 47     47  200    

Sum all four species 1999 4 427 13441 0 13,872 -4 2,562 -1,650 0 13,872 909 18,824 7,150 increase 

  2008 0 2989 11792 0 14,781         14,781   25,974     
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Table IV-1999-2008-Area 2.   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical 
habitat taken by specific gear by zones within Area 2. A negative indicates a reduction, positive numbers indicate an increase in 
catch.  The column marked "Total CH" refers to the total catch in critical habitat.  There is no designated “foraging CH” in  
Area 2. 

Proportion               

Area 2 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 
AMT catch 

in CH 

% change in 
amount of fish 

removed from CH 
Total Catch 

Area 2 
as % change in amt 

caught from '99      Gear Year 0-3 3-10 10-20 Foraging 
Total 
CH 3-10 10-20 Total CH 

Pollock trawl 1999 1.4 27.4 35.3 0 64 -97.00% -28.40% -59.30% 164 -80.70% 256 -52.50% decrease 

  2008 0 0.8 25.2 0 26.1     32   121    

P. Cod Trawl 1999 0 8.4 62.4 0 70.8 266.30% -41.20% -5.00% 307 128.10% 433 140.10% increase 

  2008 0 30.6 36.7 0 67.3     700   1,040    

P. Cod Pot 1999 5 77.2 17.9 0 100 -100.00% 
-

100.00% 
-

100.00% 413 -100.00% 413 -100.00% decrease 

  2008 0 0 0 0 0     0   0    

P. Cod Longline 1999 0.4 81.2 18.3 0 99.8 6.10% -39.10% 0.20% 2,960 -38.20% 2,965 -38.30% decrease 

  2008 2.7 86.1 11.1 0 100     1,830   1,830    

Atka Mackerel Trawl 1999 0 0.4 27.4 0 27.9 97.30% 71.00% 71.40% 3,961 115.90% 14,213 25.90% increase 

  2008 0 0.8 46.9 0 47.8       8,551   17,898     

                

Amounts (mt) 
     

      

Area 2 
AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 AMT (mt) catch in 

CH Area 2 

AMT change 
in amount of 
fish removed 

from CH 

Total Catch 
Area 2 

as AMT (mt) change 
in total caught from 

'99 
Gear Year 0-3 3-10 10-20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock trawl 1999 3 70 90 0 164 -3 -69 -59 0 164 -132 256 -134 decrease 

  2008 0 1 31 0 32     32  121    

P. Cod Trawl 1999 0 36 270 0 307 0 282 111 0 307 393 433 607 increase 

  2008 0 318 381 0 700     700  1,040    

P. Cod Pot 1999 21 318 74 0 413 -21 -318 -74 0 413 -413 413 -413 decrease 

  2008 0 0 0 0 0     0  0    

P. Cod Longline 1999 11 2407 542 0 2,960 39 -831 -339 0 2,960 -1,131 2,965 -1,136 decrease 

  2008 50 1576 204 0 1,830     1,830  1,830    

Atka Mackerel Trawl 1999 0 61 3900 0 3,961 0 90 4,500 0 3,961 4,590 14,213 3,684 increase 

  2008 0 150 8401 0 8,551         8,551   17,898     
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Table IV-1999-2008-Area 2 (Continued).   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical habitat taken for all gear types by 
zones within Area 2. A negative indicates a reduction, positive numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in critical 
habitat.  There is no designated “foraging CH” in Area 2. 
 
Total Catch All Gear              

Proportion               

Area 2 Per Cent of Total Catch in CH areas 
Change from 1999 to 2008 as 

% 

AMT 
catch in 

CH 

% 
change 

in 
amount 
of fish 

removed 
from CH 

Total Catch 
Area 2 

as % change in amt 
caught from '99     Gear Year 

0-
3 3-10 

10-
20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock 1999 1.3 27.4 34.8 0 63.6 -95.50% -26.70% -57.80% 165 -80.00% 259 -52.70% decrease 

  2008 0.1 1.2 25.5 0 26.8     33   123    

Pacific Cod 1999 0.8 72.5 23.3 0 96.6 -8.90% -12.30% -8.70% 3,680 -31.30% 3,811 -24.70% decrease 

  2008 1.7 66 20.4 0 88.1     2,529   2,870    

Atka Mackerel 1999 0 0.7 27.5 0 28.1 35.50% 70.80% 70.00% 4,016 113.40% 14,269 25.60% increase 

  2008 0 0.9 46.9 0 47.8     8,571   17,917    

Arrowtooth 
Flounder 1999 1 4.5 27.6 0 33 -35.30% 36.30% 23.20% 48 -23.00% 146 -37.50% decrease 

  2008 0.2 2.9 37.6 0 40.7       37   91     

% all four 
species 1999 0.2 15.9 26.7 0 42.8 -38.10% 61.50% 24.30% 7,909 41.20% 18,485 13.60% increase 

  2008 0.2 9.8 43.1 0 53.2       11,170   21,001     

               

Amounts (mt)               

Area 2 AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 AMT (mt) 
catch in 
CH Area 

2 

AMT change in 
amount of fish 
removed from 

CH 

Total 
Catch 
Area 2 

as AMT (mt) change 
in total caught from 

'99      
Gear Year 

0-
3 3-10 

10-
20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock 1999 3 71 90 0 165 -3 -70 -59 0 165 -132 259 -137 decrease 

  2008 0 2 31 0 33     33  123    

Pacific Cod 1999 32 2761 886 0 3,680 18 -867 -301 0 3,680 -1,150 3,811 -941 decrease 

  2008 50 1894 585 0 2,529     2,529  2,870    

Atka Mackerel 1999 0 98 3918 0 4,016 0 69 4,486 0 4,016 4,555 14,269 3,649 increase 

  2008 0 167 8404 0 8,571     8,571  17,917    

Arrowtooth 
Flounder 1999 1 7 40 0 48 -1 -4 -6 0 48 -11 146 -55 decrease 

  2008 0 3 34 0 37     37  91    

Sum all four 
species 1999 37 2937 4935 0 7,909 13 -872 4,120 0 7,909 3,262 18,485 2,516 increase 

  2008 50 2065 9055 0 11,170         11,170   21,001     
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Table IV-1999-2008-Area 3.   Comparison of the change from 1999 and 2008 as a percent of the portion of catch 
in critical habitat taken by specific gear by zones  within Area 3.  A negative indicates a reduction, positive 
numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in  critical habitat.  
There is no designated “foraging CH” in Area 3.  

Proportion               

Area 3 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 

AMT catch 
in CH 

% change 
in amount 

of fish 
removed 
from CH 

Total Catch Area 
3 

as % change in amt 
caught from '99      Gear Year 0-3 3-10 

10-
20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock trawl 1999 2.6 78.4 18.2  99.2 -5.00% 18.10% 0.80% 366 -54.30% 369 -54.60% decrease 

  2008 4 74.5 21.5  100     168   168    

P. Cod Trawl 1999 2.3 90.5 6.4  99.1 -47.80% 718.00% 0.70% 1,343 -58.50% 1,355 -58.80% decrease 

  2008 0 47.2 52.6  99.8     558   559    

P. Cod Pot 1999 9.4 46 44.7  100 -100.00% -100.00% 
-

100.00% 129 -100.00% 129 -100.00% decrease 

  2008 0 0 0  0     0   0    

P. Cod Longline 1999 2.4 58.2 29.8  90.5 62.80% -82.60% 10.50% 355 148.40% 392 124.90% increase 

  2008 0 94.8 5.2  100     882   882    

Atka Mackerel Trawl 1999 2.9 85.4 11.6  99.8 -97.20% 741.50% 0.20% 8,019 -43.20% 8,033 -43.30% decrease 

  2008 0 2.4 97.6   100       4,555   4,555     

                

Amounts (mt)                

Area 3 AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 AMT (mt) 
catch in CH 

Area 3 

AMT change in 
amount of fish 

removed from CH 

Total 
Catch 
Area 3 

as AMT (mt) change 
in total caught from 

'99 Gear Year 0-3 3-10 
10-
20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock trawl 1999 10 289 67  366 -3 -165 -31 0 366 -199 369 -202 decrease 

  2008 7 125 36  168     168  168    

P. Cod Trawl 1999 31 1225 87  1,343 -31 -962 207 0 1,343 -786 1,355 -796 decrease 

  2008 0 264 294  558     558  559    

P. Cod Pot 1999 12 59 58  129 -12 -59 -58 0 129 -129 129 -129 decrease 

  2008 0 0 0  0     0  0    

P. Cod Longline 1999 10 228 117  355 -10 608 -71 0 355 527 392 490 increase 

  2008 0 836 46  882     882  882    

Atka Mackerel Trawl 1999 231 6856 932  8,019 -231 -6,749 3,515 0 8,019 -3,465 8,033 -3,478 decrease 

  2008 0 107 4447   4,555         4,555   4,555     
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Table IV-1999-2008-Area 3 (Continued).   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical habitat taken for all gear types by 
zones within Area 3. A negative indicates a reduction, positive numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in critical 
habitat.  There is no designated “foraging CH” in Area 3. 

 
Total Catch All Gear              

Proportion               

Area 3 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 
AMT 

catch in 
CH 

% change 
in amount 

of fish 
removed 
from CH 

Total 
Catch 
Area 3 

as % change in amt 
caught from '99      Gear Year 0-3 3-10 

10-
20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock 
199
9 2.6 78.5 18.1 0 99.2 -5.00% 18.10% 0.80% 368 -54.30% 371 -54.70% decrease 

  
200
8 4 74.5 21.4 0 100     168   168    

Pacific Cod 
199
9 2.8 80.7 14 0 97.4 -5.40% 69.00% 2.60% 1,828 -21.20% 1,876 -23.20% decrease 

  
200
8 0 76.3 23.6 0 99.9     1,440   1,441    

Atka Mackerel 
199
9 2.9 85.4 11.6 0 99.8 -97.10% 741.20% 0.20% 8,027 -43.20% 8,040 -43.30% decrease 

  
200
8 0 2.5 97.5 0 100     4,560   4,560    

Arrowtooth Flounder 
199
9 1.7 81.4 12.9 0 96.1 -27.50% 183.90% 2.10% 163 -10.70% 169 -12.50% decrease 

  
200
8 2.3 59 36.7 0 98.1    145   148    

% all four species 
199
9 2.8 84.2 12.3 0 99.3 -73.20% 529.10% 0.60% 10,386 -39.20% 10,457 -39.60% decrease 

  
200
8 0.2 22.6 77.2 0 99.9       6,313   6,317     

               

Amounts (mt)               

Area 3 

AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 
AMT (mt) 
catch in 

CH Area 3 

AMT 
change 

in 
amount 
of fish 

removed 
from CH 

Total 
Catch 
Area 3 

as AMT (mt) change 
in total caught from 
'99 

Gear Year 0-3 3-10 
10-
20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock 
199
9 10 291 67 0 368 -3 -166 -31 0 368 -200 371 -203 decrease 

  
200
8 7 125 36 0 168     168  168    

Pacific Cod 
199
9 52 1513 262 0 1,828 -52 -414 78 0 1,828 -388 1,876 -436 decrease 

  
200
8 0 1100 340 0 1,440     1,440  1,441    

Atka Mackerel 
199
9 

23
1 6864 932 0 8,027 -231 -6,751 3,515 0 8,027 -3,467 8,040 -3,480 decrease 

  
200
8 0 113 4447 0 4,560     4,560  4,560    

Arrowtooth Flounder 
199
9 3 138 22 0 163 1 -51 33 0 163 -17 169 -21 decrease 

  200 3 87 54 0 145     145  148    
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8 

Sum all four species 
199
9 

29
6 8806 1283 0 10,386 -286 -7,381 3,594 0 10,386 -4,072 10,457 -4,140 decrease 

  
200
8 10 1425 4877 0 6,313         6,313   6,317     

 
Table IV-1999-2008-Area 4.   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical habitat taken by specific gear by zones within Area 
4.  A negative indicates a reduction, positive numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in  critical habitat.  There is no 
designated “foraging CH” in Area 4. 

Proportion             

Area 4 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 
AMT 

catch in 
CH 

% change 
in amount 

of fish 
removed 
from CH 

Total Catch 
Area 4 

as % change in amt 
caught from '99      Gear Year 0-3 3-10 10-20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock trawl 1999 0 43.2 52.5  95.7 -89.60% -81.10% -85.00% 190 -64.50% 199 135.70% increase 

  2008 0 4.5 9.9  14.4     67   468    

P. Cod Trawl 1999 1.5 41 53.4  95.8 46.40% -37.10% -2.30% 8,557 -42.10% 8,931 -40.70% decrease 

  2008 0 60 33.6  93.6     4,958   5,297    

P. Cod Pot 1999 3.9 43.1 50.6  97.6 -100.00% -100.00% -100.00% 956 -100.00% 979 -58.10% decrease 

  2008 0 0 0  0     0   410    

P. Cod Longline 1999 4.7 29.7 36.6  71 22.30% -28.70% -12.10% 1,416 -47.00% 1,995 -39.70% decrease 

  2008 0 36.3 26.1  62.4     751   1,203    

Atka Mackerel Trawl 1999 0 93.6 6.1  99.6 5.60% -91.90% -0.30% 547 -91.00% 549 -90.90% decrease 

  2008 0 98.8 0.5   99.3       49   50     

                

Amounts (mt)               

Area 4 
AMOUNT (mt) of Catch in CH areas 

AMOUNT (mt) of change from 99 to 2008 AMT (mt) 
catch in CH 

Area 4 

AMT 
change in 
amount of 

fish 

Total 
Catch Area 

4 

 
 
 

as AMT (mt) change 
Gear Year 0-3 3-10 10-20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 
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removed 
from CH 

in total caught from 
'99      

Pollock trawl 1999 0 86 104  190 0 -65 -58  190 -123 199 269 increase 

  2008 0 21 46  67     67  468    

P. Cod Trawl 1999 130 3661 4765  8,557 -130 -482 -2,987  8,557 -3,599 8,931 -3,635 decrease 

  2008 0 3179 1778  4,958     4,958  5,297    

P. Cod Pot 1999 39 422 495  956 -39 -422 -495  956 -956 979 -569 decrease 

  2008 0 0 0  0     0  410    

P. Cod Longline 1999 94 593 730  1,416 -94 -155 -416  1,416 -665 1,995 -792 decrease 

  2008 0 437 314  751     751  1,203    

Atka Mackerel Trawl 1999 0 514 33  547 0 -464 -33  547 -497 549 -499 decrease 

  2008 0 49 0   49         49   50     
 

 
Table IV-1999-2008-Area 4 (Continued).   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical habitat taken for all gear types by 
zones within Area 4. A negative indicates a reduction, positive numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in critical 
habitat.  There is no designated “foraging CH” in Area 4.   
 
Proportion                        

Area 4 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 
AMT 

catch in 
CH 

% change 
in amount 

of fish 
removed 
from CH 

Total Catch 
Area 4 

as % change in amt 
caught from '99      Gear Year 0-3 3-10 

10-
20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock 1999 0.2 43.8 51.7 0 95.7 -89.40% -80.90% -84.80% 194 -64.70% 202 132.20% increase 

  2008 0 4.6 9.9 0 14.5     68   470    

Pacific Cod 1999 2.2 39.3 50.3 0 91.8 33.30% -39.80% -10.00% 10,928 -47.80% 11,905 -42.00% decrease 

  2008 0 52.3 30.3 0 82.6     5,708   6,910    

Atka Mackerel 1999 0.2 93.2 6.2 0 99.6 3.40% -80.60% -2.10% 552 -90.60% 554 -90.40% decrease 

  2008 0 96.4 1.2 0 97.6     52   53    
Arrowtooth 
Flounder 1999 1.7 38.3 45.5 0 85.5 -6.80% -40.10% -26.40% 102 -51.70% 119 -34.40% decrease 

  2008 0 35.7 27.3 0 63    49   78    

% all four species 1999 2.1 41.7 48.4 0 92.1 18.80% -40.50% -15.10% 11,776 -50.10% 12,781 -41.20% decrease 

  2008 0 49.5 28.8 0 78.3       5,878   7,511     

                

Amounts (mt)              

Area 4 

AMOUNT (mt) of Catch in CH areas 

AMOUNT (mt) of change from 99 to 2008 

AMT (mt) 
catch in 

CH Area 4 

AMT change 
in amount of 
fish removed 

from CH 

Total 
Catch Area 

4 

as AMT (mt) change 
in total caught from 

'99 

Gear Year 0-3 3-10 
10-
20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock 1999 0 89 105  194 0 -67 -58 0 194 -125 202 267 increase 

  2008 0 22 47  68     68  470    

Pacific Cod 1999 262 4676 5990  10,928 -262 -1,059 -3,898 0 10,928 -5,220 11,905 -4,995 decrease 

  2008 0 3616 2092  5,708     5,708  6,910    
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Atka Mackerel 1999 1 517 34  552 -1 -465 -34 0 552 -501 554 -501 decrease 

  2008 0 51 1  52     52  53    
Arrowtooth 
Flounder 1999 2 46 54  102 -2 -18 -33 0 102 -53 119 -41 decrease 

  2008 0 28 21  49     49  78    
Sum all four 
species 1999 266 5326 6183 0 11,776 -266 -1,609 -4,023 0 11,776 -5,898 12,781 -5,270 decrease 

  2008 0 3717 2160 0 5,878         5,878   7,511     

 

 
 
 
 
Table IV-1999-2008-Area 5.   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical 
habitat taken by specific gear by zones within  Area 5.  A negative indicates a reduction, positive numbers indicate an 
increase in catch.  The column marked "Total CH" refers to the total catch in critical habitat.   

Proportion           

Area 5 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % AMT 
catch in 

CH 
% change in amount of 
fish removed from CH 

Total Catch 
Area 5 

as % change in amt caught 
from '99      Gear Year 0-3 3-10 

10-
20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock trawl 1999 0 0.5 64 0 64.5 573.80% 27.00% 31.50% 42 709.60% 66 515.80% increase 

  2008 0 3.4 81.3 0.1 84.8    342   403    

P. Cod Trawl 1999 0 0 65.6 0 65.7 -100.00% 13.70% 13.50% 3,208 155.00% 4,886 124.60% increase 

  2008 0 0 74.5 0 74.5    8,180   10,975    

P. Cod Pot 1999 54.9 37.8 4.2 0.5 97.3 -100.00% -100.00% -100.00% 119 -100.00% 122 -100.00% decrease 

  2008 0 0 0 0 0    0   0    

P. Cod Longline 1999 1.4 35 58.2 0 94.6 23.50% -21.00% -5.80% 2,207 -65.80% 2,333 -63.70% decrease 

  2008 0 43.2 46 0 89.2    755   846    

Atka Mackerel Trawl 1999 0 0 24.9 0 24.9 -98.20% -95.80% -95.80% 3,658 -94.70% 14,674 27.10% increase 

  2008 0 0 1 0 1       194   18,648     

                

Amounts (mt)               

Area 5 
AMOUNT (mt) of Catch in CH areas 

AMOUNT (mt) of change from 99 to 2008 

AMT (mt) catch in CH 
Area 5 

AMT change 
in amount 

of fish 
removed 
from CH 

Total Catch 
Area 5 

as AMT (mt) change 
in total caught from 

'99 
Gear Year 0-3 3-10 

10-
20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock trawl 1999 0 0 42 0 42 0 14 286 0 42 300 66 338 increase 
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  2008 0 14 328 0 342     342  403    

P. Cod Trawl 1999 2 2 3204 0 3,208 -2 -2 4,976 0 3,208 4,972 4,886 6,089 increase 

  2008 0 0 8180 0 8,180     8,180  10,975    

P. Cod Pot 1999 67 46 5 1 119 -67 -46 -5 -1 119 -119 122 -122 decrease 

  2008 0 0 0 0 0     0  0    

P. Cod Longline 1999 33 816 1358 0 2,207 -33 -451 -969 0 2,207 -1,453 2,333 -1,486 decrease 

  2008 0 366 389 0 755     755  846    

Atka Mackerel Trawl 1999 5 3 3650 0 3,658 -5 -3 -3,456 0 3,658 -3,464 14,674 3,974 increase 

  2008 0 0 194 0 194         194   18,648     
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Table IV-1999-2008-Area 5 (Continued).   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical habitat taken for all gear types by 
zones within Area 5. A negative indicates a reduction, positive numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in critical 
habitat.   
 

Total Catch All Gear              

Proportion               

Area 5 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 

AMT 
catch in 

CH 

% 
change 

in 
amount 
of fish 

removed 
from CH 

Total 
Catch 
Area 5 

as % change in amt 
caught from '99     Gear Year 0-3 3-10 10-20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock 1999 0 3.5 67.7 0 71.3 -2.70% 20.00% 19.00% 47 633.70% 66 516.50% increase 

  2008 0 3.4 81.3 0.1 84.8     343   404    

Pacific Cod 1999 1.4 11.8 62.2 0 75.4 -73.70% 16.50% 0.30% 5,535 61.40% 7,341 61.00% increase 

  2008 0 3.1 72.5 0 75.6     8,935   11,821    

Atka Mackerel 1999 0 0 24.9 0 24.9 -77.60% -95.80% -95.80% 3,660 -94.70% 14,677 27.10% increase 

  2008 0 0 1 0 1     196   18,650    

Arrowtooth Flounder 1999 0 3.1 55.7 1.9 60.7 1257.30% -6.90% 55.20% 155 1115.20% 255 683.00% increase 

  2008 0 41.9 51.8 0.4 94.2    1,882   1,998    

% all four species 1999 0.5 3.9 37.6 0 42.1 -5.80% -18.10% -17.90% 9,397 20.80% 22,339 47.20% increase 

  2008 0 3.7 30.8 0 34.5       11,355   32,873     

                

Amounts (mt) 
     

       
 

Area 5 

AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 AMT (mt) 
catch in 
CH Area 

5 

AMT 
change 

in 
amount 
of fish 

removed 
from CH 

Total 
Catch 
Area 5 

as AMT (mt) 
change in total 
caught from '99 

Gear Year 0-3 3-10 10-20 Foraging 
Total 
CH 0-3 3-10 10-20 Foraging 

Pollock 1999 0 2 44 0 47 0 12 284 0 47 296 66 338 increase 

  2008 0 14 328 0 343     343  404    

Pacific Cod 1999 102 864 4568 1 5,535 -102 -498 4,002 -1 5,535 3,401 7,341 4,480 increase 

  2008 0 366 8569 0 8,935     8,935  11,821    

Atka Mackerel 1999 5 5 3650 0 3,660 -5 -4 -3,456 0 3,660 -3,465 14,677 3,973 increase 

  2008 0 2 194 0 196     196  18,650    

Arrowtooth Flounder 1999 0 8 142 5 155 0 830 894 3 155 1,727 255 1,743 increase 

  2008 0 838 1,036 8 1,882     1,882  1,998    

Sum all four species 1999 107 880 8405 5 9,397 -107 340 1,723 3 9,397 1,959 22,339 10,534 increase 

  2008 0 1219 10128 8 11,355         11,355   32,873     
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Table IV-1999-2008-6.  Comparison of the change from 1999 and 2008 as a percent of the portion of catch 
in critical habitat by zones. A negative indicates a reduction, positive numbers indicate an increase in catch.  
The column marked "Total CH" refers to the total catch in critical habitat areas including the foraging areas.  
Big 6 includes RCA's SSLCZ, NWBS, EBS, and 6. 

Proportion             

Area - 6 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 

AMT 
catch in 

CH 

% 
change 

in 
amount 
of fish 

removed 
from CH 

Total Catch 
Area 6 

as % change in amt 
caught from '99      Gear Year 

0-
3 3-10 10-20 Foraging 

Total 
CH 3-10 10-20 

Total 
CH 

Pollock trawl 
199
9 0 0 0.5 31.7 32.3 1224.40% 1187.90% -22.90% 319,578 -23.20% 990,528 -0.30% decrease 

  
200
8 0 0.6 6.8 17.5 24.9     245,570   987,353    

P. Cod Trawl 
199
9 0 0 1.5 34.2 35.8 2247.50% 312.90% 31.50% 18,594 -15.20% 52,008 -35.50% decrease 

  
200
8 0 0.5 6.3 40.3 47     15,766   33,535    

P. Cod Pot 
199
9 

0.
2 16.1 43.1 8.5 67.9 -33.30% -59.60% -28.90% 8,948 -2.10% 13,181 37.80% increase 

  
200
8 

0.
1 10.7 17.4 20 48.2     8,762   18,162    

P. Cod Longline 
199
9 0 2.1 11.1 7.2 20.4 -81.50% -74.80% -54.00% 17,217 -51.50% 84,349 5.30% increase 

  
200
8 0 0.4 2.8 6.2 9.4     8,344   88,794    

Atka Mackerel 
Trawl 

199
9 0 0 91.3 2.6 94 2415.90% -3.40% -4.30% 2,165 -84.10% 2,304 -83.40% decrease 

  
200
8 0 0.2 88.2 1.6 89.9       345   383     

                

Amounts (mt)              

Area - 6 

AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 AMT (mt) 
catch in 
CH Area 

6 

AMT 
change in 
amount of 

fish 
removed 
from CH 

Total 
Catch Area 

6 

as AMT (mt) change 
in total caught from 

'99 

Gear Year 
0-
3 3-10 10-20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock trawl 
199
9 0 432 5222 313924 319,578 0 5,270 61,814 -141,092 319,578 -74,007 990,528 -3,174 decrease 

  
200
8 0 5702 67036 172832 245,570      245,570   987,353     

P. Cod Trawl 
199
9 0 11 788 17795 18,594 0 151 1,310 -4,290 18,594 -2,828 52,008 -18,472 decrease 

  
200
8 0 162 2098 13505 15,766      15,766   33,535     
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P. Cod Pot 
199
9 29 2123 5675 1120 8,948 -16 -173 -2,516 2,519 8,948 -185 13,181 4,981 increase 

  
200
8 13 1950 3159 3640 8,762      8,762   18,162     

P. Cod Longline 
199
9 16 1772 9342 6087 17,217 -5 -1,428 -6,868 -573 17,217 -8,873 84,349 4,445 increase 

  
200
8 11 345 2474 5514 8,344      8,344   88,794     

Atka Mackerel 
Trawl 

199
9 0 0 2105 60 2,165 0 1 -1,766 -54 2,165 -1,820 2,304 -1,921 decrease 

  
200
8 0 1 338 6 345         345   383     

144



Table IV-1999-2008-6 (continued). 
 
Total Catch All Gear              

Proportion               

Area - 6 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 

AMT 
catch in 

CH 

% 
change 

in 
amount 
of fish 

removed 
from CH 

Total Catch 
Area 6 

as % change in amt 
caught from '99     Gear Year 

0-
3 3-10 10-20 

Foragin
g 

Total 
CH 3-10 10-20 

Total 
CH 

Pollock 
199
9 0 0 0.6 31.6 32.2 1101.40% 

1108.70
% -22.90% 320,246 -23.00% 994,545 -0.20% 

decreas
e 

  
200
8 0 0.6 6.8 17.5 24.8     246,522   992,601    

Pacific Cod 
199
9 0 2.6 10.6 16.7 29.9 -33.10% -47.90% -21.80% 44,758 -26.60% 149,538 -6.00% 

decreas
e 

  
200
8 0 1.7 5.5 16.1 23.4     32,872   140,492    

Atka Mackerel 
199
9 0 0.3 91.1 2.7 94 4156.50% -13.40% -3.00% 2,175 -81.20% 2,314 -80.70% 

decreas
e 

  
200
8 0 10.9 78.9 1.4 91.2     408   447    

Arrowtooth Flounder 
199
9 0 2.4 20.9 19.5 42.9 770.10% -19.10% 26.30% 4,862 116.10% 11,330 71.10% increase 

  
200
8 0 21.2 16.9 16.1 54.2    10,509   19,387    

% all four species 
199
9 0 0.4 2.2 29.5 32.1 165.30% 204.90% -21.60% 372,041 -22.00% 1,157,727 -0.40% 

decreas
e 

  
200
8 0 1.1 6.8 17.3 25.2       290,310   1,152,928     

                

Amounts (mt)             

Area - 6 AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 
AMT (mt) 
catch in 
CH Area 

6 

AMT change 
in amount of 

fish 
removed 
from CH 

Total 
Catch 
Area 6 

as AMT (mt) change 
in total caught from 

'99      Gear Year 
0-
3 3-10 10-20 

Foragin
g 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock 
199
9 0 476 5564 314205 

320,24
6 0 5,232 61,556 -140,512 320,246 -73,724 994,545 -1,944 

decreas
e 

  
200
8 0 5708 

6712
0 173693 

246,52
2     246,522  992,601    

Pacific Cod 
199
9 

4
4 3906 

1580
5 25002 44,758 -21 -1,449 -8,073 -2,343 44,758 -11,887 149,538 -9,046 

decreas
e 

  
200
8 

2
4 2457 7732 22659 32,872     32,872  140,492    

Atka Mackerel 
199
9 0 6 2107 62 2,175 0 43 -1,754 -56 2,175 -1,767 2,314 -1,867 

decreas
e 

  
200
8 0 49 353 6 408     408  447    

Arrowtooth Flounder 
199
9 3 276 2,371 2,211 4,862 -2 3,834 913 902 4,862 5,647 11,330 8,058 increase 

  
200
8 1 4,110 3,284 3,113 10,509     10,509  19,387    

Sum all four species 199 4 4664 2584 341481 372,04 -23 7,660 52,642 -142,010 372,041 -81,731 1,157,72 -4,799 decreas
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200
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0         290,310   

1,152,92
8     

 
 
 
Table IV-1999-2008-Area 7.  Comparison of the change from 1999 and 2008 as a percent of the portion of catch 
in critical habitat taken by specific gear by zones within Area 7. A negative indicates a reduction, positive 
numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in critical 
habitat.  There is no designated “foraging CH” in Area 7. 

Proportion               

Area 7 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % AMT 
catch in 

CH 
% change in amount of 
fish removed from CH 

Total Catch 
Area 7 

as % change in amt caught 
from '99      Gear Year 0-3 3-10 

10-
20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock trawl 1999 9 48.8 37.9  95.7 -12.10% -29.50% -27.30% 17,574 -45.10% 18,361 -24.50% decrease 

  2008 0 42.9 26.7  69.6     9,642   13,857    

P. Cod Trawl 1999 4.5 52.6 39.5  96.6 0.70% -58.60% -28.30% 14,474 -76.00% 14,983 -66.50% decrease 

  2008 0 52.9 16.4  69.3     3,472   5,012    

P. Cod Pot 1999 0.8 80.9 3.3  85 -72.40% 852.40% -36.50% 1,444 263.30% 1,698 472.40% increase 

  2008 0.3 22.3 31.4  54     5,245   9,718    

P. Cod Longline 1999 0 7.7 33.4  41.1 -95.90% 151.10% 105.10% 1,316 151.70% 3,203 22.70% increase 

  2008 0 0.3 84  84.3     3,313   3,931    

Atka Mackerel Trawl 1999 41.6 4.8 0  46.5 110.10% 100% -22.60% 118 421.60% 255 574.00% increase 

  2008 0 10.1 25.9   36       617   1,716     

                

Amounts (mt) 
     

        

Area 7 
AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 

AMT (mt) catch in CH 
Area 7 

AMT change 
in amount 

of fish 
removed 
from CH 

Total Catch Area 
7 

as AMT (mt) change 
in total caught from 

'99 
Gear Year 0-3 3-10 

10-
20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock trawl 1999 1656 8951 6966  17,574 -1,656 -3,013 -3,262  17,574 -7,931 18,361 -4,504 decrease 

  2008 0 5938 3704  9,642     9,642  13,857    

P. Cod Trawl 1999 674 7874 5926  14,474 -674 -5,223 -5,105  14,474 -11,002 14,983 -9,971 decrease 

  2008 0 2651 821  3,472     3,472  5,012    

P. Cod Pot 1999 13 1374 56  1,444 12 793 2,996  1,444 3,801 1,698 8,020 increase 
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  2008 26 2167 3052  5,245     5,245  9,718    

P. Cod Longline 1999 0 245 1071  1,316 0 -233 2,230  1,316 1,997 3,203 728 increase 

  2008 0 12 3301  3,313     3,313  3,931    

Atka Mackerel Trawl 1999 106 12 0  118 -106 161 444  118 499 255 1,461 increase 

  2008 0 173 444   617         617   1,716     
 

 
Table IV-1999-2008-Area 7 (Continued).   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical habitat taken for all gear types by 
zones within Area 7. A negative indicates a reduction; positive numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in critical 
habitat.  There is no designated “foraging CH” in Area 7. 
 
Total Catch All Gear              

Proportion               

Area 7 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 

AMT 
catch in 

CH 

% 
change 

in 
amount 
of fish 

removed 
from CH 

Total Catch 
Area 7 

as % change in amt 
caught from '99     Gear Year 0-3 3-10 10-20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock 1999 9 48.7 37.9 0 95.7 -11.70% -29.30% -27.00% 17,579 -44.40% 18,370 -23.90% decrease 

  2008 0 43 26.8 0 69.9     9,771   13,986    

Pacific Cod 1999 3.5 47.7 35.5 0 86.7 -45.80% 8.40% -25.60% 17,234 -30.20% 19,884 -6.20% decrease 

  2008 0.1 25.9 38.4 0 64.5     12,030   18,661    

Atka Mackerel 1999 41.6 4.8 0 0 46.5 108.30% 100% -21.40% 118 435.20% 255 581.20% increase 

  2008 0 10 26.5 0 36.5     633   1,734    

Arrowtooth Flounder 1999 1.3 20.8 25.1 0 47.3 1.40% -47.80% -27.60% 1,378 -27.50% 2,917 0.10% increase 

  2008 0 21.1 13.1 0 34.2    999   2,919    

% all four species 1999 6.2 47.8 37 0 91.1 -32.27% -11.40% -28.30% 36,309 -35.50% 41,426 -10.00% decrease 

  2008 0.1 31.2 31.5 0 62.8       23,433   37,301     

                 

Amounts (mt)               

Area 7 AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 
AMT (mt) 
catch in 
CH Area 

7 

AMT 
change in 
amount of 

fish 
removed 
from CH 

Total 
Catch 
Area 7 

as AMT (mt) change 
in total caught from 

'99 

Gear Year 0-3 3-10 10-20 Foraging 
Total 
CH 0-3 3-10 10-20 Foraging 

Pollock 1999 1656 8952 6970 0 17,579 -1,656 -2,933 -3,219 0 17,579 -7,808 18,370 -4,384 decrease 

  2008 0 6020 3751 0 9,771     9,771  13,986    

Pacific Cod 1999 687 9494 7053 0 17,234 -662 -4,663 120 0 17,234 -5,204 19,884 -1,223 decrease 

  2008 26 4831 7173 0 12,030     12,030  18,661    

Atka Mackerel 1999 106 12 0 0 118 -106 161 459 0 118 515 255 1,480 increase 

  2008 0 174 459 0 633     633  1,734    

Arrowtooth Flounder 1999 38 607 733 0 1,378 -38 9 -351 0 1,378 -379 2,917 2 increase 

  2008 0 616 383 0 999     999  2,919    

Sum all four species 1999 2487 19066 14756 0 36,309 -2,462 -7,425 -2,989 0 36,309 -12,876 41,426 -4,125 decrease 
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  2008 26 11641 11767 0 23,433         23,433   37,301     

 
 
 
Table IV-1999-2008-Area 8.   Comparison of the change from 1999 and 2008 as a percent of the portion of 
catch in critical habitat taken by specific gear by zones within Area 8. A negative indicates a reduction; 
positive numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in 
critical habitat.   

Proportion               

Area 8 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % AMT 
catch in 

CH 
% change in amount of 
fish removed from CH 

Total Catch 
Area 8 

as % change in amt 
caught from '99      Gear Year 

0-
3 3-10 10-20 Foraging 

Total 
CH 3-10 10-20 

Total 
CH 

Pollock trawl 1999 0 2.1 39.3 39 80.4 45.00% 2.40% -26.50% 30,783 -67.00% 38,300 -55.10% decrease 
  2008 0 3 40.2 15.9 59.1     10,164   17,194    
P. Cod Trawl 1999 0 3 15.5 10.2 28.7 -78.10% -11.30% -21.60% 946 -33.50% 3,290 -15.20% decrease 
  2008 0 0.7 13.8 8.1 22.5     629   2,790    
P. Cod Pot 1999 1 4.1 15.9 28.1 49.1 -100.00% -100.00% -100.00% 4,095 -100.00% 8,343 -100.00% decrease 
  2008 0 0 0 0 0     0   0    
P. Cod Longline 1999 0 0.7 41.1 0 41.7 -71.50% -95.40% 119.50% 139 5630.00% 333 2510.80% increase 
  2008 0 0.2 1.9 89.5 91.6     7,963   8,692    
Atka Mackerel Trawl 1999 0 0 7.5 0 7.5 0.00% -98.80% -98.60% 0 +trace% 0 100.00% increase 
  2008 0 0 0.1 0 0.1       0.3   316     
                
Amounts (mt)               

Area 8 
AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 

AMT (mt) catch in 
CH Area 8 

AMT 
change in 
amount of 

fish removed 
from CH 

Total 
Catch 
Area 8 

as AMT (mt) 
change in total 

caught from '99 
Gear Year 

0-
3 3-10 10-20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock trawl 1999 0 787 15057 14939 30,783 0 -275 -8,136 -12,208 30,783 -20,619 38,300 -21,106 decrease 
  2008 0 513 6920 2731 10,164     10,164  17,194    
P. Cod Trawl 1999 0 99 511 336 946 0 -80 -127 -110 946 -317 3,290 -500 decrease 
  2008 0 18 384 226 629     629  2,790    
P. Cod Pot 1999 82 341 1326 2346 4,095 -82 -341 -1,326 -2,346 4,095 -4,095 8,343 -8,343 decrease 
  2008 0 0 0 0 0     0  0    
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P. Cod Longline 1999 0 2 137 0 139 0 15 29 7,780 139 7,824 333 8,359 increase 
  2008 0 17 166 7780 7,963     7,963  8,692    
Atka Mackerel Trawl 1999 0 0 0 0 0 0 0 0 0 0 0.331 0 316 increase 
  2008 0 0 0 0 0.3         0.3   316     
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Table IV-1999-2008-Area 8 (Continued).   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical habitat taken for all gear types by 
zones within Area 8 A negative indicates a reduction; positive numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in critical 
habitat.   
 
Total Catch All Gear              

Proportion             

Area 8 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 
AMT 

catch in 
CH 

% change in 
amount of 

fish 
removed 
from CH 

Total 
Catch Area 

8 
as % change in amt 

caught from '99     Gear Year 
0-
3 3-10 10-20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock 1999 0 2.1 39.3 39 80.4 44.80% 2.20% -26.40% 30,789 -66.90% 38,312 -55.00% decrease 

  2008 0 3 40.2 16 59.2     10,194   17,225     

Pacific Cod 1999 0.7 3.7 16.5 22.4 43.3 -91.70% -71.00% 72.90% 5,180 65.90% 11,965 -4.00% decrease 

  2008 0 0.3 4.8 69.7 74.8     8,591   11,481     

Atka Mackerel 1999 0 0 5.4 0 5.4 0.00% -98.30% -98.10% 0 +trace 0 100.00% increase 

  2008 0 0 0.1 0 0.1     0.3   316     

Arrowtooth Flounder 1999 0 0.4 29.5 24.9 54.8 1291.40% 37.40% 5.00% 2,388 2.40% 4,360 -2.50% decrease 

  2008 0 5.8 40.5 11.2 57.5    2,446   4,253     

% all four species 1999 0.2 2.3 33.5 34.2 70.2 4.60% -17.60% -9.10% 38,357 -44.60% 54,638 -39.10% decrease 

  2008 0 2.4 27.6 33.8 63.8       21,232   33,276     

                

Amounts (mt)               

Area 8 AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 

AMT (mt) 
catch in CH 

Area 8 

AMT 
change in 
amount of 

fish 
removed 
from CH 

Total 
Catch 
Area 8 

as AMT (mt) change 
in total caught from 

'99      Gear Year 
0-
3 3-10 10-20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock 1999 0 787 15060 14941 30,789 0 -275 -8,139 -12,181 30,789 -20,594 38,312 -21,087 decrease 

  2008 0 513 6922 2760 10,194     10,194   17,225     

Pacific Cod 1999 82 442 1974 2682 5,180 -82 -407 -1,424 5,324 5,180 3,412 11,965 -484 decrease 

  2008 0 35 550 8006 8,591     8,591   11,481     

Atka Mackerel 1999 0 0 0 0 0 0 0 0 0 0 +trace 0 316 increase 

  2008 0 0 0 0 0.3     0.3   316     

Arrowtooth Flounder 1999 1 18 1,284 1,084 2,388 -1 229 437 -607 2,388 58 4,360 -107 decrease 

  2008 0 248 1,721 477 2,446     2,446   4,253     

Sum all four species 1999 83 1248 18319 18707 38,357 -83 -453 -9,125 -7,464 38,357 -17,125 54,638 -21,362 decrease 

  2008 0 795 9194 11243 21,232         21,232   33,276     
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Table IV-1999-2008-Area 9.   Comparison of the change from 1999 and 2008 as a percent of the portion of 
catch in critical habitat taken by specific gear by zones within Area 9. A negative indicates a reduction; 
positive numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in 
critical habitat.   

Proportion               

Area 9 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % AMT 
catch in 

CH 

% change in 
amount of fish 
removed from 

CH 
Total Catch 

Area 9 
as % change in amt 

caught from '99      Gear Year 0-3 3-10 10-20 Foraging 
Total 
CH 3-10 10-20 Total CH 

Pollock trawl 1999 0.7 17.3 77.1 0.2 95.3 -60.20% -6.50% -16.10% 27,528 -53.10% 28,876 -44.10% decrease 

  2008 1 6.9 72.1 0 80     12,924   16,152    

P. Cod Trawl 1999 0.2 6.4 20.8 0 27.4 94.40% 24.30% 40.10% 4,912 -4.00% 17,937 -31.50% decrease 

  2008 0 12.4 25.9 0.1 38.4     4,713   12,287    

P. Cod Pot 1999 0 11.6 19 0 30.6 -84.20% 91.50% 26.10% 1,967 20.20% 6,428 -4.70% decrease 

  2008 0.4 1.8 36.4 0 38.6     2,364   6,127    

P. Cod Longline 1999 0 47.6 43.5 0 91.1 -51.80% 31.30% -12.20% 5,479 -15.10% 6,012 -3.30% decrease 

  2008 0 23 57.1 0 80     4,651   5,812    

Atka Mackerel Trawl 1999 0 0 0 0 0 100% 100% 100% 0 100% 1 609.80% increase 

  2008 0 3.7 11.1 0 14.8       1   4     

                

Amounts (mt) 
     

       
 

Area 9 AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 AMT (mt) catch 
in CH Area 9 

AMT change 
in amount of 
fish removed 

from CH 

Total Catch 
Area 9 

as AMT (mt) change 
in total caught from 

'99 Gear Year 0-3 3-10 10-20 Foraging 
Total 
CH 0-3 3-10 10-20 Foraging 

Pollock trawl 1999 200 4993 22272 62 27,528 -38 -3,881 -10,630 -56 27,528 -14,604 28,876 -12,725 decrease 

  2008 162 1113 11642 7 12,924     12,924  16,152    

P. Cod Trawl 1999 35 1145 3732 0 4,912 -35 379 -556 13 4,912 -199 17,937 -5,651 decrease 

  2008 0 1524 3176 13 4,713     4,713  12,287    

P. Cod Pot 1999 3 744 1220 0 1,967 21 -632 1,007 0 1,967 397 6,428 -301 decrease 

  2008 24 112 2227 0 2,364     2,364  6,127    

P. Cod Longline 1999 2 2862 2614 0 5,479 -2 -1,528 703 0 5,479 -827 6,012 -200 decrease 

  2008 0 1334 3317 0 4,651     4,651  5,812    

Atka Mackerel Trawl 1999 0 0 0 0 0 0 0 0 0 0 1 1 3 increase 

  2008 0 0 0 0 1         1   4     
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Table IV-1999-2008-Area 9 (Continued).   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical habitat taken for all gear types by 
zones within Area 9 A negative indicates a reduction; positive numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in critical 
habitat.   
 
 
Total Catch All Gear              

Proportion               

Area 9 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 

AMT 
catch in 

CH 

% 
change 

in 
amount 
of fish 

removed 
from CH 

Total Catch 
Area 9 

as % change in amt 
caught from '99     Gear Year 0-3 3-10 10-20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock 1999 0.7 17.4 77.5 0.2 95.8 -57.50% -7.30% -16.20% 27,650 -52.70% 28,876 -43.50% decrease 

  2008 1 7.4 71.8 0 80.2     13,084   16,314    

Pacific Cod 1999 0.1 15.6 24.9 0 40.7 -21.60% 44.50% 19.00% 12,357 -5.10% 30,377 -20.30% decrease 

  2008 0.1 12.3 36 0.1 48.4     11,728   24,226    

Atka Mackerel 1999 0 0 0 0 0 100% 100% 100% 0 100% 1 609.80% increase 

  2008 0 3.7 11.1 0 14.8     1   4    

Arrowtooth Flounder 1999 0.1 4.7 12.9 0 17.7 51.50% 63.00% 70.60% 1,272 422.90% 7,192 206.50% increase 

  2008 0 7.1 21 2.1 30.2    6,653   22,043    

% all four species 1999 0.4 15.2 46.4 0.1 62.1 -39.80% -13.80% -19.10% 41,279 -23.80% 66,445 -5.80% decrease 

  2008 0.3 9.2 40.1 0.8 50.3       31,466   62,586     

                

Amounts (mt) 
     

        

Area 9 AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 
AMT (mt) 
catch in 
CH Area 

9 

AMT 
change in 
amount of 

fish 
removed 
from CH 

Total 
Catch 
Area 9 

as AMT (mt) change 
in total caught from 

'99 

Gear Year 0-3 3-10 10-20 Foraging 
Total 
CH 0-3 3-10 10-20 Foraging 

Pollock 1999 200 5021 22366 62 27,650 -38 -3,816 -10,656 -56 27,650 -14,566 28,876 -12,562 decrease 

  2008 162 1205 11710 7 13,084     13,084  16,314    

Pacific Cod 1999 40 4751 7566 0 12,357 -16 -1,780 1,155 13 12,357 -629 30,377 -6,152 decrease 

  2008 24 2971 8721 13 11,728     11,728  24,226    

Atka Mackerel 1999 0 0 0 0 0 0 0 0 0 0 1 1 3 increase 

  2008 0 0 0 0 1     1  4    

Arrowtooth Flounder 1999 8 336 929 0 1,272 -8 1,224 3,711 454 1,272 5,381 7,192 14,851 increase 

  2008 0 1,560 4,639 454 6,653     6,653  22,043    

Sum all four species 1999 247 10108 30862 63 41,279 -61 -4,373 -5,790 411 41,279 -9,813 66,445 -3,859 decrease 

  2008 186 5735 25071 474 31,466         31,466   62,586     
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Table IV-1999-2008-Area 10.   Comparison of the change from 1999 and 2008 as a percent of the portion of catch 
in critical habitat taken by specific gear by zones within Area 10. A negative indicates a reduction; positive 
numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in critical habitat.  
There is no designated “foraging CH” in Area 10. 

Proportion             

Area 10 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % AMT 
catch in 

CH 

% change in 
amount of fish 

removed from CH 
Total Catch 

Area 10 
as % change in amt 

caught from '99      Gear Year 0-3 3-10 
10-
20 Foraging 

Total 
CH 3-10 10-20 Total CH 

Pollock trawl 1999 0 8.9 28.9  37.8 -100.00% 107.80% 58.90% 2,044 -65.80% 5,404 -78.50% decrease 

  2008 0 0 60.1  60.1     700   1,164    

P. Cod Trawl 1999 0 51.1 21.2  72.3 -100.00% -100.00% 
-

100.00% 434 -100.00% 600 -99.80% decrease 

  2008 0 0 0  0     0   1    

P. Cod Pot 1999 0 12.8 66  78.8 173.40% -25.00% 26.90% 1,127 41.90% 1,431 11.80% increase 

  2008 15.5 35 49.5  100     1,600   1,600    

P. Cod Longline 1999 0 0 68.6  68.6 0.00% -29.20% -25.40% 252 3.00% 368 38.00% increase 

  2008 0 2.6 48.6  51.2     260   508    

Atka Mackerel Trawl 1999 0 0 0  0 0 0 0 0 0.00% 0 0.00%   

  2008 0 0 0   0       0   0     

                

Amounts (mt) 
     

        

Area 10 AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 AMT (mt) catch in 
CH Area 10 

AMT change 
in amount of 
fish removed 

from CH 

Total 
Catch 

Area 10 

as AMT (mt) change 
in total caught from 

'99 Gear Year 0-3 3-10 
10-
20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock trawl 1999 0 481 1563  2,044 0 -481 -864  2,044 -1,344 5,404 -4,240 decrease 

  2008 0 0 700  700     700  1,164    

P. Cod Trawl 1999 0 306 127  434 0 -306 -127  434 -434 600 -598 decrease 

  2008 0 0 0  0     0  1    

P. Cod Pot 1999 0 183 944  1,127 248 377 -153  1,127 472 1,431 169 increase 

  2008 248 561 791  1,600     1,600  1,600    

P. Cod Longline 1999 0 0 252  252 0 13 -6  252 7 368 140 increase 

  2008 0 13 247  260     260  508    

Atka Mackerel Trawl 1999 0 0 0  0 0 0 0  0 0 0 0   

  2008 0 0 0   0         0   0     
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Table IV-1999-2008-Area 10 (Continued).   Comparison of the change from 1999 and 2008 as a percent of the portion of catch in critical habitat taken for all gear types by 
zones within Area 10 . A negative indicates a reduction; positive numbers indicate an increase in catch.  The column marked "Total CH" refers to the total catch in critical 
habitat.  There is no designated “foraging CH” in Area 10. 
 
Total Catch All Gear              

Proportion               

Area 10 Per Cent of Total Catch in CH areas Change from 1999 to 2008 as % 
AMT 

catch in 
CH 

% change 
in amount 

of fish 
removed 
from CH 

Total Catch 
Area 10 

as % change in amt 
caught from '99      Gear Year 0-3 3-10 

10-
20 Foraging 

Total 
CH 3-10 10-20 

Total 
CH 

Pollock 1999 0 8.9 28.9 0 37.8 -99.80% 108.00% 59.20% 2,047 -65.70% 5,418 -78.50% decrease 

  2008 0 0 60.1 0 60.1     701   1,166    

Pacific Cod 1999 0 20.4 55.2 0 75.6 33.30% -10.80% 16.60% 1,813 2.50% 2,399 -12.10% decrease 

  2008 11.7 27.2 49.2 0 88.2     1,860   2,109    

Atka Mackerel 1999 0 0 0 0 0 0.00% 0.00% 0.00% 0 0.00% 0 0.00%   

  2008 0 0 0 0 0     0   0    

Arrowtooth Flounder 1999 0 2.5 26 0 28.5 -100.00% -33.60% -39.30% 214 -89.50% 752 -82.70% decrease 

  2008 0 0 17.3 0 17.3    22   130    

% all four species 1999 0 11.5 36 0 47.5 46.00% 43.70% 59.60% 4,074 -36.60% 8,568 -60.30% decrease 

  2008 7.3 16.9 51.7 0 75.9       2,583   3,405     

                

Amounts (mt) 
     

        

Area 10 AMOUNT (mt) of Catch in CH areas AMOUNT (mt) of change from 99 to 2008 AMT (mt) 
catch in CH 

Area 10 

AMT change 
in amount of 
fish removed 

from CH 

Total 
Catch 

Area 10 

as AMT (mt) 
change in total 
caught from '99 

Gear Year 0-3 3-10 
10-
20 Foraging 

Total 
CH 0-3 3-10 10-20 Foraging 

Pollock 1999 0 481 1566  2,047 0 -481 -865 0 2,047 -1,346 5,418 -4,251 decrease 

  2008 0 0 701  701     701  1,166    

Pacific Cod 1999 0 490 1324  1,813 248 84 -286 0 1,813 46 2,399 -290 decrease 

  2008 248 574 1038  1,860     1,860  2,109    

Atka Mackerel 1999 0 0 0  0 0 0 0 0 0 0 0 0   

  2008 0 0 0  0     0  0    

Arrowtooth Flounder 1999 0 19 195  214 0 -19 -173 0 214 -192 752 -622 decrease 

  2008 0 0 22   22     22  130    

Sum all four species 1999 0 989 3085 0 4,074 248 -415 -1,324 0 4,074 -1,491 8,568 -5,164 decrease 

  2008 248 574 1762 0 2,583         2,583   3,405     
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APPENDIX V 
RUSSIAN FISHERIES CATCH DATA 
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Appendix V:  Russian Catch Data for Pollock, Atka Mackerel, and Pacific Code by Area   
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Russia:  Northern Part of Sea of Okhotsk 
 

!""# !""$ !""% !""& !""" '((( '((! '((' '(() '((* '((# '(($ '((% '((&

+,--,./ ! "#$%$#&'( "#$")#*($ +"*#,,$ &",#&') ')$#*)" %%)#$)% $"+#"") )')#*)* ,+,#$$& $*(#'$& $)"#'$) $))#*+) )+&#)(%

+01,2 )#*+, "#)&+ %'' "#++% '#,'$ &#*(( ",#,,* %#*)) &#(&' "(#$%% +#++' +#)*$ +#$**

34/5
65./787- "( $ ,% *" $ ( , *, $( (

 
 
 

-

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Atka Mackerel

P.Cod

Pollock

 
 

157



 
Russia:  Sakhalin 
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Russia: Kuril Islands 
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Russia:  Western Bering Sea 
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Russia: Eastern Kamchatka 
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Russia: Total from All Areas 
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Figure 2.9 Steller sea lion protection measures for the pollock and Atka mackerel fisheries. 
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Figure 2.10 Steller sea lion protection measures for the Pacific cod non-trawl fishery. 
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Figure 2.11 Steller sea lion protection measures for the Pacific cod trawl fishery. 
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!"#$%& '(13( *+, -&./gic trawl restrictions in State waters.
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!"#$%& '(14 Year-round and seasonal trawl restrictions in Prince William Sound
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!"#$%& '(15 *+, no transit areas.
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Figure 3.4 Steller sea lion survey regions from Dixon Entrance to Attu Island and the location of the principal rookeries in Alaska.  Kiska 
Island, the Kenai Peninisula, and Walrus Island in the eastern Bering Sea are also noted, along with the boundary between the breeding 
ranges of the eastern and western sea lion stocks. The Central Aleutian Islands is defined as the area between Samalga Pass and Kiska 
Island. 
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Figure 3.6.  Counts of adult and juvenile Steller sea lions on western DPS trend sites in three sub-areas of the Aleutian 
Islands (eastern, central and western), and on Walrus Island in the eastern Bering Sea, 1950s through 2008.  
Principal rookeries (named) and major terrestrial haul-out trend sites are shown (NMFS 2008; Demaster 2009). 2
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Figure 3.5.  Counts of adult and juvenile Steller sea lions on western DPS trend sites in three sub-areas of the Gulf of Alaska, 1950s through 
2008.  Principal rookeries (named) and major terrestrial haul-out trend sites are shown (NMFS 2008; Demaster 2009).  
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Figure 3.7.  Counts of non-pups in the western population. 
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Figure 3.6.  Counts of adult and juvenile Steller sea lions on western DPS trend sites in three sub-areas of the 
Aleutian Islands (eastern, central and western), and on Walrus Island in the eastern Bering Sea, 1950s 
through 2008.  Principal rookeries (named) and major terrestrial haul-out trend sites are shown (NMFS 
2008; Demaster 2009). 
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Figure 3.8.  Map showing the spatial relationship between Steller sea lion Recovery Plan Areas, Rookery Cluster Areas (RCAs), and NMFS 

Groundfish Fishery Management Areas. 
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Figure 3.9.  Steller sea lion pup counts at trend rookeries in the range of the western stock in 
Alaska by region from the late 1970s to 2009 in the Gulf of Alaska (A), Aleutian Islands 
(B), Kenai-Kiska area (central Gulf of Alaska through central Aleutian Islands) and the 
western stock in Alaska (C).  Percent change in counts between 1990/92 and 2001/02 (D) 
and 2001/02 and 2009 (E) are also shown. 
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Figure 4.1.  Time series index of bottom trawl catch for all species, including fish and invertebrates, at 
three sites in the southeast Bering Sea. Index units are CPUE in Kg/ha. (from Conners et al. 2002, NMFS 
2006b). 
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Figure 4.2  Total stock assessment biomass (mmt) and percentage of biomass by length class for major 
groundfish predators (top), walleye pollock (middle), and small flatfish (bottom).  Biomass values come 
from age-structured stock assessment models as published in NPFMC (2005).  
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Figure 4.3.   Average recruitment of EBS pollock at age 1 under different “regimes” based on estimates 
computed from within the stock assessment model.  Vertical lines represent + two standard deviations. 
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Figure 4.4.  Estimated year class abundance for Gulf of Alaska pollock from Dorn et al. (2007 ).  
Vertical lines separate climate regimes with stong (solid line) and moderate (dashed line) signal 
strength (modified from Fritz and Hinckley 2005). 
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Figure 4.5.  Annual harvest rates for pollock in 1994-2007 in the Bogoslof area, Gulf of Alaska, and 
eastern Bering Sea (left), and percent annual change in survey biomass during the same period (right). 
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Figure 4.6.   Spawning biomass trajectories for simulated unfished populations of Gulf of Alaska pollock 
compared to stock assessment model estimates. 
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Figure 4.7.   Example 1000-year simulation of spawning stock dynamics under current Gulf of Alaska 
pollock harvest control rule.  Random recruitments were drawn from a lognormal distribution with the 
same variance and autocorrelation as the historical recruitment time series.  The estimated 42-year trend 
from the assessment model is shown beginning in year 200 of the simulation. 
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  Figure 4.8.  NMFS summer trawl survey gridded CPUE means by year for pollock, 1984-1991.  
The Steller sea lion critical habitat area is indicated by the line.   
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Figure 4.9   NMFS summer trawl survey gridded CPUE means by year for pollock, 1992-1999.  The 
Steller sea lion critical habitat area is indicated by the line. 
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Figure 4.10   NMFS summer trawl survey gridded CPUE means by year for pollock, 2000-2007.  The 
Steller sea lion critical habitat area is indicated by the line. 
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Figure 4.11  NMFS summer trawl survey gridded CPUE means by year for Pacific cod, 1982-1989.  The 
Steller sea lion critical habitat area is indicated by the line.   
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Figure 4.12   NMFS summer trawl survey gridded CPUE means by year for Pacific cod, 1990-1997.  
The Steller sea lion critical habitat area is indicated by the line. 
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Figure 4.13   NMFS summer trawl survey gridded CPUE means by year for Pacific cod, 1996 - 2005.  
The Steller sea lion critical habitat area is indicated by the line.   
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Figure 4.14   NMFS summer trawl survey mean CPUE weighted centers of abundance by year for 
pollock (top panel) and Pacific cod (bottom panel).  The size of the year symbol is 
proportional to the mean CPUE for that year. 
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Figure 4.15   Ratio of average NMFS summer trawl survey CPUE inside Steller sea lion critical 
habitat over the average CPUE outside of critical habitat by year (top panel) and by 5-
year periods (bottom panel) for pollock and Pacific cod.  
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Figure 4.16 Bogoslof Island region pollock backscatter (sA) along tracklines during winter in three selected 
years.   
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Figure 4.17   Atka mackerel Aleutian survey biomass estimates by area and survey year. Bars represent 
95% confidence intervals based on sampling error (Lowe et al. 2007).   
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Figure 4.18   Atka mackerel Aleutian survey station CPUE (bar height), 2000-2006 (Lowe et al. 2007). 
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Figure 4.19   Pacific cod GOA survey station CPUE (bar height), 2001-2007. 
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Figure 4.20 Percent distribution of Gulf of Alaska pollock biomass west of 140° W longitude. in 
NMFS bottom trawl surveys in 1984-2005. The percent in West Yakutat in 1984, 1987, and 2001 was set 
equal to the mean percent in 1990-99 (from Dorn et al. 2007).   
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!
Figure 4.21  Catch of Pollock, Pacific cod, and Atka mackerel in critical habitat in the Bering Sea 

Aleutian Islands (BSAI) from 1991-2004. 
!
!
!
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Figure 4.22  Catch of Pollock and Pacific cod in critical habitat in the Gulf of Alaska (GOA) from 1991-
2004. 
!
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Figure 4.23  (A) Catch and estimated age 3+ biomass of walleye pollock, Pacific cod and Atka mackerel in the eastern Bering Sea, Aleutian 
Islands and “Donut Hole” (international waters of the central Bering Sea) from 1964-2004.  Estimated biomass is from stock 
assessments and includes Bogoslof pollock biomass (Ianelli et al. 2005, Lowe et al. 2005, Thompson et al. 2005).  (B)  Annual 
harvest rates calculated from panel (A).  (C). Catch and estimated age 3+ biomass of walleye pollock and Pacific cod in the Gulf of 
Alaska from 1964-2004.  Estimated biomass is from stock assessments (Dorn et al. 2005, Thompson et al. 2005).  Total catch as 
well as that portion removed from Steller sea lion critical habitat are shown.  (D) Annual harvest rates for the GOA fisheries from 
panel (C). 
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Figure 4.24 Exposure risk analysis schematic.   
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Figure 4.25 Schematic of a 
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Figure 4.26:   Areas used to designate “Expanded Observer Data” as catch taken in the Bering Sea (BS), Gulf of Alaska (GOA), or the  
Aleutian Islands (AI) regions. 
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                    Figure 4.27:  Polygons used in the “RCA” analysis to classify expanded observer fisheries catch data.     
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Figure 4.28  Non-pelagic trawl restrictions in state waters west of 144W. 
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Figure 4.29  Year-round and seasonal trawl restrictions in Prince William Sound. 
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Figure 4.30   Response of marine mammals to herring in Hobart Bay, 2000. 
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Figure 4.31(from NMFS 2001) 
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Figure 4.32 Theoretical unfished spawning biomass and numbers at age (top panel) based on EBS 
pollock stock dynamics.  Theoretical spawning biomass at age under no fishing compared to expected 
spawning biomass at age under fishing at F40% (middle panel).  The bottom panel represents the 2005 
spawning biomass at age (in white) compared to what would be expected had no fishing occurred (dark 
bars). 
 
    

238



!

"#!!!

$#!!!

%#!!!

&#!!!

'#!!!

(#!!!

)#!!!

"*+! "*+' "**! "**' $!!! $!!'

!"
#$

%&
%'

(&
)*

#+
+

,-#.

,- ./01/23

40 506/78659

Figure 4.33. EBS pollock spawning stock biomass estimates from Ianelli et al. (2007) 
compared to values had no fishing occurred during this period.  The unfished stock size 
calculations assume the same natural mortality, mean weights-at-age, and estimates of numbers at 
age one as used in the assessment. 
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Figure 4.34  Sources of mortality for walleye pollock juveniles (top) and adults (bottom) from an 
ECOPATH model of the Gulf of Alaska (Gaichas 2006).  Pollock less than 20cm are considered 
juveniles. 
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Figure 4.35  Historical trends in GOA walleye pollock, Pacific cod, Pacific halibut, arrowtooth flounder, 
and Steller Sea Lions, from stock assessment data.   
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Figure 4.36  Comparison of potential outcomes of reducing or stopping pollock fishing on pollock 
biomass in the GOA given different assumptions of predation and which fisheries are stopped.  
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Figure 4.37.  Humpback whale entanglements in Alaska by gear type.  Source: NMFS Alaska Region 
Stranding Program 2010. 
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Figure 5.1. From Ianelli (2010). TOP: Estimates of annual rate of change ( ; y-axis) in the 
western Steller sea lion population by RCA showing MCMC lower and upper 5th 
percentiles by RCA. BOTTOM:  Overall western DPS trend estimates showing 
approximate 95% confidence bands (dashed lines=asymptotic approximations, 
thin red lines based on MCMC integration).  Results of overall trend indicate a 
modest but uncertain (not significantly different from 0) increase over the period 
2000-2010 given the available data (all RCAs combined). Broken out by RCA 
regions, the rate of increase by region was negative for areas 1-4 and was 
balanced rates close to 0 or positive in the others.  Model fits had a poor pattern 
of residuals for the most abundant RCA (RCA 6) with observations on rookeries 
increasing in recent years more rapidly than model estimates but for counts on 
haulouts and non-rookery sites, the model estimates indicated a greater increase 
compared to observed animal counts. This could reflect changes in the age 
structure of the Steller sea lion population (e.g., changes in the proportion of 
juvenile animals). 
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Figure 5.2.  Examples of the distribution of catch (mt) of Atka mackerel in RCAs 1-3; pink 
circular regions show designated Steller sea lion critical habitat.  
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Figure 5.3.  Examples of the distribution of catch (mt) of Pacific cod in RCAs 1-4; pink circular 
regions show designated Steller sea lion critical habitat.  
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Figure 8.1. – Depiction of the RPA for Fishery Management Areas 543, 542, and 541. Red circles represent designated Steller sea lion critical 

habitat sites, circles around the sites represent the 0‐10 nm and 10‐20 nm zones of critical habitat and areas outside of the zones represent 

areas beyond critical habitat. Diagonal lines represent areas that would be closed in each Fishery Management Area under the RPA. 
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Figure 8.2. Map of the RPA for Atka mackerel fisheries in Areas 543, 542, and 541. 
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Figure. 8.3  Kanaga Island/Ship Rock closure from 0 to 3 nm.   
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Figure 8.4. Map of the RPA for Pacific cod fisheries in Area 542. 
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Figure 8.5. Map of the RPA for Pacific cod fisheries in Area 541. 
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Table 2.1a !"##$%&'()'#$*$+,#,*-'#,$."%,.')(%'-/,'0!12'+%("*3)4./')4./,%&5 
 
Management Area 
 
'

65!5'789:".4;,'79(*(#49'<(*,'=77<>'()'-/,',$.-,%*'0,%4*+'!,$'$*3'-/$-'?(%-4(*'()'-/,'@(%-/'A$94)49'B9,$*'
$3C$9,*-'-('-/,'1:,"-4$*'2.:$*3.'D/49/'4.'D,.-'()'EFG 'H5'"?'-('-/,'65!5IJ"..4$*'K(*;,*-4(*'L4*,'()'EMNF5''
Subareas:'O/,'$%,$'4.'34;43,3'4*-('-D('."P$%,$.Q'-/,'0,%4*+'!,$'$*3'-/,'1:,"-4$*'2.:$*3.5'

Stocks' 1::'.-(9R.'()')4*)4./'$*3'#$%4*,'4*;,%-,P%$-,.'4*'-/,'#$*$+,#,*-'$%,$',89,?-'.$:#(*43.Q'./%4#?.Q'.9$::(?.Q'.*$4:.Q'
R4*+'9%$PQ'O$**,%'9%$PQ'S"*+,*,..'9%$PQ'9(%$:.Q'."%)'9:$#.Q'/(%.,/$4%'9%$PQ':&%,'9%$PQ'A$94)49'/$:4P"-Q'$*3'A$94)49'
/,%%4*+5'
'
O/(.,'.-(9R.'$*3'.-(9R'9(#?:,8,.'-/$-'$%,'9(##,%94$::&'4#?(%-$*-'$*3')(%'D/49/'$*'$**"$:'O1K'4.',.-$P:4./,3'
4*9:"3,T'D$::,&,'?(::(9RQ'A$94)49'9(3Q'.$P:,)4./Q'&,::(D)4*'.(:,Q'U%,,*:$*3'-"%P(-Q'$%%(D-((-/'):("*3,%Q'%(9R'.(:,Q'
):$-/,$3'.(:,Q'1:$.R$'?:$49,Q'V(-/,%'):$-)4./WQ'A$94)49'(9,$*'?,%9/Q'*(%-/,%*'%(9R)4./Q'./(%-%$R,%'$*3'%("+/,&,'
%(9R)4./Q'V(-/,%'%(9R)4./WQ'1-R$'#$9R,%,:Q'$*3'.X"435'

Maximum Sustainable 
Yield (MSY)'

O/,'/4.-(%49$:',.-4#$-,'()'Y!Z')(%'-/,'0!12'+%("*3)4./'9(#?:,8'4.'4*'-/,'%$*+,'()'E5F'-('[5\'#4::4(*'#-5'

Optimum Yield (OY)' O/,'BZ'()'-/,'0!12'+%("*3)4./'9(#?:,8''=9(*.4.-4*+'()'.-(9R.':4.-,3'4*'-/,']-$%+,-'.?,94,.^'$*3'](-/,%'.?,94,.^'
9$-,+(%4,.Q'$.':4.-,3'4*'O$P:,'_IE>'4.'M`a'()'-/,'/4.-(%49$:',.-4#$-,'()'Y!ZQ'(%'E5\'-('[5G'#4::4(*'#-Q'?:".'-/,'
4*943,*-$:'/$%;,.-'()'*(*.?,94)4,3'.?,94,.5'

Procedure to set Total 
Allowable Catch (TAC)'

0$.,3'(*'-/,'$**"$:'!-(9R'1..,..#,*-'$*3'b4./,%&'7;$:"$-4(*'=!1b7>'%,?(%-Q'-/,'K("*94:'D4::'%,9(##,*3'-('-/,'
!,9%,-$%&'()'K(##,%9,'O1K.'$*3'$??(%-4(*#,*-.'-/,%,()')(%',$9/'-$%+,-'.?,94,.'$*3'-/,'V(-/,%'.?,94,.W'9$-,+(%&5'
O/,'!,9%,-$%&'D4::'4#?:,#,*-'$**"$:'O1K.'D/49/'#$&'9(;,%'"?'-('[')4./4*+'&,$%.Q')(::(D4*+'?"P:49'9(##,*-'$*3'
K("*94:'%,9(##,*3$-4(*.'$-'-/,'S,9,#P,%'K("*94:'#,,-4*+5'
'
ReserveT'E`a'()'-/,'O1K')(%',$9/'-$%+,-'.?,94,.'=,89,?-'?(::(9R'$*3')48,3I+,$%'.$P:,)4./>'$*3'-/,'V(-/,%'.?,94,.W'
9$-,+(%&'4.'.,-'$.43,'-(')(%#'-/,'%,.,%;,Q'".,3')(%'9(%%,9-4*+'(?,%$-4(*$:'?%(P:,#.'()'-/,'):,,-.Q'$3C".-4*+'.?,94,.'
O1K.')(%'9(*.,%;$-4(*Q'(%'$??(%-4(*#,*-.5'O/,'%,.,%;,'4.'*(-'3,.4+*$-,3'P&'.?,94,.'(%'.?,94,.'+%("?.5'

Apportionment of TAC' PollockT'-/,'$#("*-'()'?(::(9R'-/$-'#$&'P,'-$R,*'D4-/'*(*I?,:$+49'-%$D:.'#$&'P,':4#4-,3c'?(::(9R'O1K'./$::'P,'
34;43,3'4*-('%(,IP,$%4*+'=V1W'.,$.(*>'$*3'*(*'%(,IP,$%4*+'=V0W'.,$.(*>'$::(D$*9,.5'
SablefishT';,..,:.'".4*+')48,3'+,$%'#$&'/$%;,.-'*('#(%,'-/$*'`Ga'()'-/,'O1K'4*'-/,'0,%4*+'!,$'$*3'F`a'()'-/,'
O1K'4*'-/,'1:,"-4$*'2.:$*3.c';,..,:.'".4*+'-%$D:'+,$%'#$&'/$%;,.-'*('#(%,'-/$*'`Ga'()'-/,'O1K'4*'-/,'0,%4*+'!,$'
$*3'[`a'()'-/,'O1K'4*'-/,'1:,"-4$*'2.:$*3.5'
Pacific codT'1)-,%'."P-%$9-4(*'()'-/,'KSd'$::(D$*9,Q'-/,'%,#$4*4*+'O1K'./$::'P,'$::(9$-,3'E5\a')(%';,..,:.'".4*+'
C4+'+,$%Q'[5_a')(%'9$-9/,%'?%(9,..(%.'".4*+'-%$D:'+,$%':4.-,3'4*'!,9-4(*'[GM=,>=E>I=[G>'()'-/,'1b1Q'E_5\a')(%'
9$-9/,%'?%(9,..(%.'".4*+'-%$D:'+,$%'$.'3,)4*,3'4*'!,9-4(*'[Ee=$>=F>'()'-/,'K(*.(:43$-,3'1??%(?%4$-4(*.'19-Q'[GG`'
=A5L5'EGMI\\F>Q'[[5Ea')(%'9$-9/,%';,..,:.'".4*+'-%$D:'+,$%Q'\M5Fa')(%'9$-9/,%'?%(9,..(%.'".4*+'/((RI$*3I:4*,'+,$%Q'
G5[a')(%'9$-9/,%';,..,:.' NG^'LB1'".4*+'/((RI$*3I:4*,'+,$%Q'E5`a')(%'9$-9/,%'?%(9,..(%.'".4*+'?(-'+,$%Q'M5\a')(%'
9$-9/,%';,..,:.' NG^'LB1'".4*+'?(-'+,$%Q'$*3'[5Ga')(%'9$-9/,%';,..,:.'fNG^'LB1'-/$-'".,',4-/,%'/((RI$*3I:4*,'
+,$%'(%'?(-'+,$%5'1::(9$-4(*.'#$&'P,'.,$.(*$::&'$??(%-4(*,35'
Aleutian Islands Pacific ocean perch, flathead sole, rock sole and yellowfin soleT'1)-,%'."P-%$9-4(*'()'-/,'KSd'
$::(D$*9,Q'$*3'4*943,*-$:'9$-9/'$#("*-Q'-/,'%,#$4*4*+'O1K'4.'$??(%-4(*,3'$#(*+';,..,:.'".4*+'-%$D:'+,$%5'
Atka mackerelT'"?'-('[a'()'-/,',$.-,%*'1:,"-4$*'2.:$*3.'$*3'0,%4*+'!,$'O1K.'D4::'P,'$::(9$-,3'-(';,..,:.'".4*+'
C4+'+,$%5'
Shortraker and rougheye rockfishT'$)-,%'."P-%$9-4(*'()'%,.,%;,.Q'-/,'1:,"-4$*'2.:$*3.'O1K'D4::'P,'$::(9$-,3'FGa'
-(';,..,:.'".4*+'-%$D:'+,$%'$*3'_Ga'-(';,..,:.'".4*+'*(*I-%$D:'+,$%5'

Attainment of TAC' O/,'$--$4*#,*-'()'$'O1K')(%'$'.?,94,.'D4::'%,.":-'4*'-/,'9:(."%,'()'-/,'-$%+,-')4./,%&')(%'-/$-'.?,94,.5'b"%-/,%'
%,-,*-4(*'()'-/$-'.?,94,.'D4::'P,'?%(/4P4-,35'

Permit' 1::';,..,:.'?$%-494?$-4*+'4*'-/,'0!12'+%("*3)4./')4./,%4,.Q'(-/,%'-/$*')48,3'+,$%'.$P:,)4./Q'%,X"4%,'$'b,3,%$:'
+%("*3)4./':49,*.,Q',89,?-')(%T';,..,:.')4./4*+'4*'!-$-,'()'1:$.R$'D$-,%.c';,..,:.':,..'-/$*'_[g'LB1c'$*3'C4+'+,$%'
;,..,:.':,..'-/$*'NGg'LB1'-/$-'#,,-'.?,94)49',))(%-'%,.-%49-4(*.5'L49,*.,.'$%,',*3(%.,3'D4-/'$%,$Q'+,$%Q'$*3';,..,:'
-&?,'$*3':,*+-/'3,.4+*$-4(*.5'b48,3'+,$%';,..,:.',*+$+,3'4*'34%,9-,3')4./4*+')(%'A$94)49'9(3'#".-'X"$:4)&')(%'$'
A$94)49'9(3',*3(%.,#,*-5'
'
b4./4*+'?,%#4-.'#$&'P,'$"-/(%4h,3Q')(%':4#4-,3',8?,%4#,*-$:'?"%?(.,.Q')(%'-/,'-$%+,-'(%'4*943,*-$:'/$%;,.-'()'
+%("*3)4./'-/$-'D(":3'(-/,%D4.,'P,'?%(/4P4-,35'

Authorized Gear' U,$%'-&?,.'$"-/(%4h,3'P&'-/,'bYA'$%,'-%$D:.Q'/((RI$*3I:4*,Q'?(-.Q'C4+.Q'$*3'(-/,%'+,$%'$.'3,)4*,3'4*'%,+":$-4(*.5'
PollockT'O/,'".,'()'*(*I?,:$+49'-%$D:'+,$%'4*'-/,'34%,9-,3')4./,%&')(%'?(::(9R'4.'?%(/4P4-,35'
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Time and Area 
Restrictions!

All trawl"!#$%&$'(!)$*&!*+,)-!./%%/-%!$%!'0*!1/+2$**/3!4/,+5+06'3!$'!*&/!7+,8!,'3!9,-$86*!:+0*/;*$0'!<0'/!,'3!*&/!
:+$8$-0=!>%-,'3%!9,8$*,*!70'%/+.,*$0'!?+/,@!A&/!B/,+%&0+/!C+$%*0-!C,4!A+,)-!7-0%6+/!,+/,!$%!,-%0!;-0%/3!4/,+5
+06'3!/D;/1*!=0+!,!%68,+/,!*&,*!+/2,$'%!01/'!8/*)//'!?1+$-!E!,'3!F6'/!EG!/,;&!4/,+@!A&/!7&62!H,-20'!H,.$'(%!
?+/,!$%!;-0%/3!*0!*+,)-$'(!=+02!?6(6%*!E!*&+06(&!?6(6%*!IE@!!
Non-pelagic trawl"!A&/!J/3!K$'(!7+,8!H,.$'(%!?+/,!$%!;-0%/3!*0!'0'51/-,($;!*+,)-$'(!4/,+5+06'3L!/D;/1*!=0+!,!
%68,+/,!*&,*!2,4!8/!01/'/3!,*!*&/!3$%;+/*$0'!0=!*&/!706';$-!,'3!BM#H!)&/'!,!(6$3/-$'/!&,+./%*!-/./-!=0+!C+$%*0-!
C,4!+/3!N$'(!;+,8!&,%!8//'!/%*,8-$%&/3@!!A&/!?-/6*$,'!>%-,'3%!9,8$*,*!70'%/+.,*$0'!?+/,!$%!;-0%/3!*0!'0'1/-,($;!
*+,)-$'(!4/,+5+06'3@!
Bottom contact gear:!A&/!6%/!0=!80**02!;0'*,;*!(/,+!$%!1+0&$8$*/3!$'!*&/!?-/6*$,'!>%-,'3%!70+,-!,'3!?-,%N,!
H/,206'*!9,8$*,*!:+0*/;*$0'!?+/,%!4/,+5+06'3@!A&/!6%/!0=!208$-/!80**02!;0'*,;*!(/,+!$%!1+0&$8$*/3!4/,+5+06'3!$'!
C0)/+%!J$3(/!9,8$*,*!70'%/+.,*$0'!<0'/@!
Directed pollock fishery"!7,*;&/+O1+0;/%%0+!./%%/-%!$3/'*$=$/3!$'!*&/!?2/+$;,'!#$%&/+$/%!?;*!,+/!1+0&$8$*/3!=+02!
/'(,($'(!$'!3$+/;*/3!=$%&$'(!=0+!10--0;N!$'!*&/!7,*;&/+!P/%%/-!Q1/+,*$0',-!?+/,!36+$'(!*&/!'0'5+0/!RSCTU!%/,%0'!
6'-/%%!*&/4!,+/!1,+*$;$1,*$'(!$'!,!;0226'$*4!3/./-012/'*!V60*,!=$%&/+4@!
Marine mammal measures"!J/(6-,*$0'%!$21-/2/'*$'(!*&/!#M:!2,4!$';-63/!;0'%/+.,*$0'!2/,%6+/%!*&,*!
*/210+,--4!,'3!%1,*$,--4!-$2$*!=$%&$'(!/==0+*!,+06'3!,+/,%!$210+*,'*!*0!2,+$'/!2,22,-%@!
Gear test area exemption"!H1/;$=$;!(/,+!*/%*!,+/,%!=0+!6%/!)&/'!*&/!=$%&$'(!(+06'3%!,+/!;-0%/3!*0!*&,*!(/,+!*41/!
,+/!/%*,8-$%&/3!$'!+/(6-,*$0'%!*&,*!$21-/2/'*!*&/!#M:@!

Prohibited Species! :,;$=$;!&,-$86*L!:,;$=$;!&/++$'(L!:,;$=$;!%,-20'!,'3!%*//-&/,3L!N$'(!;+,8L!,'3!A,''/+!;+,8!,+/!1+0&$8$*/3!%1/;$/%!,'3!
26%*!8/!+/*6+'/3!*0!*&/!%/,!)$*&!,!2$'$262!0=!$'W6+4!/D;/1*!)&/'!*&/$+!+/*/'*$0'!$%!,6*&0+$X/3!84!0*&/+!,11-$;,8-/!
-,)@!
!
Y+06'3=$%&!%1/;$/%!,'3!%1/;$/%!6'3/+!*&$%!#M:!=0+!)&$;&!A?7!&,%!8//'!,;&$/./3!%&,--!8/!*+/,*/3!$'!*&/!%,2/!
2,''/+!,%!1+0&$8$*/3!%1/;$/%@!

Prohibited Species Catch 
(PSC) Limits!

Z&/'!,!*,+(/*!=$%&/+4!,**,$'%!,!:H7!-$2$*!,110+*$0'2/'*!0+!%/,%0',-!,--0;,*$0'L!*&/!84;,*;&!X0'/!0+!2,',(/2/'*!
,+/,!*0!)&$;&!*&/!:H7!-$2$*!,11-$/%!)$--!8/!;-0%/3!*0!*&,*!*,+(/*!=$%&/+4!=0+!*&/!+/2,$'3/+!0=!*&/!4/,+!0+!%/,%0'@!
!
Red king crab"!C,%/3!0'!*&/!%$X/!0=!*&/!%1,)'$'(!8$02,%%!0=!+/3!N$'(!;+,8L!*&/!:H7!-$2$*!$'!<0'/!E!=0+!*+,)-!
=$%&/+$/%!$%!/$*&/+![IL\\\L!]^L\\\!0+!E]^L\\\!+/3!N$'(!;+,8_!,**,$'2/'*!;-0%/%!<0'/!E@!
C. bairdi crab"!`%*,8-$%&/3!$'!+/(6-,*$0'!=0+!*+,)-!=$%&/+$/%!8,%/3!0'!1016-,*$0'!,86'3,';/_!,**,$'2/'*!;-0%/%!<0'/!
E!0+!<0'/![@!
C. opilio crab"!`%*,8-$%&/3!$'!+/(6-,*$0'!=0+!*+,)-!=$%&/+$/%!$'!*&/!7@!01$-$0!C4;,*;&!a$2$*,*$0'!<0'/!8,%/3!0'!
1016-,*$0'!,86'3,';/L!)$*&!2$'$262!,'3!2,D$262!-$2$*%_!,**,$'2/'*!;-0%/%!X0'/@!
Pacific halibut"!9,-$86*!20+*,-$*4!-$2$*%!/%*,8-$%&/3!$'!+/(6-,*$0'!=0+!*+,)-!,'3!'0'5*+,)-!=$%&/+$/%@!
Pacific herring"!Eb!0=!*&/!,''6,-!8$02,%%!0=!/,%*/+'!C/+$'(!H/,!&/++$'(L!=0+!*+,)-!=$%&/+$/%_!,**,$'2/'*!2,4!;-0%/!
*&/!9/++$'(!H,.$'(%!?+/,%@!
Chum salmon"!?**,$'2/'*!0=!c[L\\\!=$%&!-$2$*!$'!*&/!7,*;&/+!P/%%/-!Q1/+,*$0',-!?+/,!8/*)//'!?6(6%*!EG!,'3!
Q;*08/+!Ec!;-0%/%!*&/!7&62!H,-20'!H,.$'(%!?+/,!=0+!*&/!+/%*!0=!*&,*!*$2/!1/+$03@!
Chinook salmon"!?**,$'2/'*!0=!7&$'00N!:H7!-$2$*!/%*,8-$%&/3!$'!+/(6-,*$0'!=0+!*&/!C/+$'(!H/,!0+!*&/!?-/6*$,'!
>%-,'3%!%68,+/,!;-0%/%!*&/!C/+$'(!H/,!0+!?-/6*$,'!>%-,'3!7&$'00N!H,-20'!H,.$'(%!?+/,!*0!3$+/;*/3!10--0;N!*+,)-!
=$%&$'(@!
Apportionment"!#0+!*+,)-!=$%&/+$/%L!2,4!8/!,110+*$0'/3!84!*,+(/*!=$%&/+4!,'3!%/,%0'_!=0+!'0'5*+,)-!=$%&/+$/%L!2,4!
8/!,110+*$0'/3!84!*,+(/*!=$%&/+4L!(/,+!*41/L!,+/,L!,'3!%/,%0'@!

Retention and Utilization 
Requirements!

Pollock"!J0/5%*+$11$'(!$%!1+0&$8$*/3_!%//!,-%0!8/-0)@!
Improved Retention/Improved Utilization Program"!?--!10--0;N!,'3!:,;$=$;!;03!26%*!8/!+/*,$'/3!,'3!
1+0;/%%/3@!

Fixed Gear Sablefish 
Fishery!

A&/!3$+/;*/3!=$D/3!(/,+!%,8-/=$%&!=$%&/+$/%!,+/!2,',(/3!6'3/+!,'!>'3$.$36,-!#$%&$'(!d60*,!1+0(+,2@!A&/!#M:!
%1/;$=$/%!+/V6$+/2/'*%!=0+!*&/!$'$*$,-!,--0;,*$0'!0=!V60*,!%&,+/!$'!E]]GL!,%!)/--!,%!*+,'%=/+L!6%/L!0)'/+%&$1L!,'3!
(/'/+,-!1+0.$%$0'%@!!
!
Annual Allocation"!A&/!+,*$0!0=!,!1/+%0'e%!V60*,!%&,+/!*0!*&/!V60*,!%&,+/!100-!$%!26-*$1-$/3!84!*&/!=$D/3!(/,+!A?7!
R,3W6%*/3!=0+!*&/!;0226'$*4!3/./-012/'*!V60*,!,--0;,*$0'!5!%//!8/-0)UL!*0!,++$./!,*!*&/!,''6,-!$'3$.$36,-!=$%&$'(!
V60*,@!

Bering Sea Pollock 
Fishery!

H68*$*-/!>>!0=!*&/!?2/+$;,'!#$%&/+$/%!?;*!R?#?UL!$';0+10+,*/3!84!+/=/+/';/!$'!*&/!#M:L!$21-/2/'*/3!,!;001/+,*$./!
1+0(+,2!=0+!*&/!10--0;N!=$%&/+4@!
!
Access"!a$2$*%!10--0;N!=$%&/+4!,;;/%%!*0!',2/3!./%%/-%!,'3!1+0;/%%0+%_!$';-63/3!,!86406*!0=!]!;,*;&/+O1+0;/%%0+!
./%%/-%@!
Allocation"!?=*/+!,3W6%*2/'*!=0+!*&/!;0226'$*4!3/./-012/'*!V60*,!,--0;,*$0'!R%//!8/-0)U!,'3!$';$3/'*,-!;,*;&!0=!
10--0;N!$'!0*&/+!=$%&/+$/%L!*&/!10--0;N!A?7!$%!,110+*$0'/3!G\b!*0!./%%/-%!&,+./%*$'(!10--0;N!=0+!$'%&0+/!
1+0;/%%$'(L!c\b!*0!./%%/-%!&,+./%*$'(!10--0;N!=0+!;,*;&/+O1+0;/%%0+!1+0;/%%$'(L!,'3!E\b!*0!./%%/-%!&,+./%*$'(!
10--0;N!=0+!20*&/+%&$1!1+0;/%%$'(@!
Cooperatives"!7+/,*/%!%*,'3,+3%!,'3!-$2$*,*$0'%!=0+!*&/!;+/,*$0'!,'3!01/+,*$0'!0=!;001/+,*$./%@!
Sideboards"!`%*,8-$%&/%!&,+./%*$'(!,'3!1+0;/%%$'(!+/%*+$;*$0'%!0'!?#?!10--0;N!1,+*$;$1,'*%!*0!1+0*/;*!0*&/+!
=$%&/+$/%@!
Catch monitoring"!>';+/,%/%!08%/+./+!;0./+,(/!,'3!%;,-/!+/V6$+/2/'*%!=0+!;,*;&/+O1+0;/%%0+%@!
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Aleutian Islands Pollock 
Fishery!

"#$!%&%'()*!+,-$./$+!0&11&.2!3,4#$-5!,%!/#$!61$7/,8%!9418%+4!,4!37115!811&.8/$+!/&!/#$!61$7/!(&-0&-8/,&%!3&-!/#$!
07-0&4$!&3!$.&%&:,.!+$;$1&0:$%/!,%!6+82<!618428=!

!
Allocation>!"&!?$!37%+$+<!/&!/#$!$@/$%/!0&44,?1$!,%!A#&1$!&-!,%!08-/<!3-&:!/#$!+,33$-$%.$!?$/A$$%!/#$!47:!&3!811!
BC69!D-&7%+3,4#!3,4#$-5!"6(4!8%+!/#$!E!:,11,&%!:/!FG!.80<!,3!/#$!+,33$-$%.$!,4!18-D$!$%&7D#!/&!+&!4&=!"#$!
-$:8,%+$-!&3!/#$!37%+,%D!.&:$4!3-&:!8!-$+7./,&%!,%!/#$!B$-,%D!C$8!0&11&.2!-$.&::$%+$+!"6(=!6!:$.#8%,4:!3&-!
+$/$-:,%,%D!H6I!8%+!HBI!4$84&%!811&A8%.$4!,4!40$.,3,$+=!

Community Development 
Quota (CDQ) 
Multispecies Fishery!

J1,D,?1$!3,4#$-5'+$0$%+$%/!.&::7%,/,$4!,%!A$4/$-%!618428!A,11!-$.$,;$!8!0$-.$%/8D$!&3!811!D-&7%+3,4#!40$.,$4!&-!
40$.,$4!D-&70!"6(4<!$@.$0/!4K7,+<!8%+!8!0-&'-8/8!4#8-$!&3!LC(!40$.,$4=!

!
Sablefish>!EMN!&3!/#$!3,@$+!D$8-!"6(!
Pollock>!OMN!&3!/#$!"6(!
Other groundfish species>!P=QN!&3!/#$!"6(<!/&!.&:$!&7/!&3!/#$!D-&7%+3,4#!-$4$-;$!

Flexible Authority! "#$!R$D,&%81!6+:,%,4/-8/&-!&3!STUC!,4!87/#&-,V$+!/&!:82$!,%4$84&%!8+W74/:$%/4!/#-&7D#!D$8-!:&+,3,.8/,&%4<!
.1&47-$4<!&-!3,4#,%D!8-$8XK7&/8!-$4/-,./,&%4<!3&-!.&%4$-;8/,&%!-$84&%4<!/&!0-&/$./!,+$%/,3,$+!#8?,/8/!0-&?1$:4<!&-!/&!
,%.-$84$!;$44$1!483$/5=!!

Recordkeeping and 
Reporting!

R$.&-+2$$0,%D!/#8/!,4!%$.$448-5!8%+!800-&0-,8/$!/&!+$/$-:,%$!.8/.#<!0-&+7./,&%<!$33&-/<!0-,.$<!8%+!&/#$-!
,%3&-:8/,&%!%$.$448-5!3&-!.&%4$-;8/,&%!8%+!:8%8D$:$%/!:85!?$!-$K7,-$+=!T85!,%.17+$!/#$!74$!&3!.8/.#!8%+X&-!
0-&+7./!1&D4<!0-&+7./!/-8%43$-!1&D4<!$33&-/!1&D4<!&-!&/#$-!-$.&-+4!84!40$.,3,$+!,%!-$D718/,&%4=!

!
Processors>!C#811!-$0&-/!%$.$448-5!,%3&-:8/,&%!3&-!/#$!:8%8D$:$%/!&3!/#$!D-&7%+3,4#!3,4#$-,$4!84!40$.,3,$+!,%!
-$D718/,&%4=!
At-sea processor vessels>!T74/!47?:,/!8!A$$215!.8/.#X-$.$,0/!8%+!0-&+7./!/-8%43$-!-$0&-/!8%+!-$.&-+!.8-D&!/-8%43$-!
8%+!&33'1&8+,%D!,%3&-:8/,&%!,%!8!4$08-8/$!/-8%43$-!1&D=!(8/.#$-X0-&.$44&-4!8-$!814&!-$K7,-$+!/&!.#$.2!,%!8%+!.#$.2!
&7/!&3!8%5!3,4#,%D!8-$8!3&-!A#,.#!"6(!,4!$4/8?1,4#$+<!84!40$.,3,$+!,%!-$D718/,&%4=!

Observer Program! Y=C=!3,4#,%D!;$44$14!/#8/!.8/.#!D-&7%+3,4#!,%!/#$!JJZ<!&-!-$.$,;$!D-&7%+3,4#!.87D#/!,%!/#$!JJZ<!8%+!4#&-$4,+$!
0-&.$44&-4!/#8/!-$.$,;$!D-&7%+3,4#!.87D#/!,%!/#$!JJZ<!8-$!-$K7,-$+!/&!8..&::&+8/$!STUC'.$-/,3,$+!&?4$-;$-4!84!
40$.,3,$+!,%!-$D718/,&%4<!,%!&-+$-!/&!;$-,35!.8/.#!.&:0&4,/,&%!8%+!K78%/,/5<!,%.17+,%D!8/'4$8!+,4.8-+4<!8%+!.&11$./!
?,&1&D,.81!,%3&-:8/,&%!&%!:8-,%$!-$4&7-.$4=!

Evaluation and Review of 
the FMP!

"#$!(&7%.,1!A,11!:8,%/8,%!8!.&%/,%7,%D!-$;,$A!&3!/#$!3,4#$-,$4!:8%8D$+!7%+$-!/#,4!UTL<!8%+!811!.-,/,.81!
.&:0&%$%/4!&3!/#$!UTL!A,11!?$!-$;,$A$+!0$-,&+,.8115=!

!
Management Policy>!F?W$./,;$4!,%!/#$!:8%8D$:$%/!0&1,.5!4/8/$:$%/!A,11!?$!-$;,$A$+!8%%78115=!
Essential Fish Habitat (EFH)>!"#$!(&7%.,1!A,11!.&%+7./!8!.&:01$/$!-$;,$A!&3!JU[!&%.$!$;$-5!Q!5$8-4<!8%+!,%!
?$/A$$%!A,11!4&1,.,/!0-&0&4814!&%![8?,/8/!6-$84!&3!L8-/,.718-!(&%.$-%!8%+X&-!.&%4$-;8/,&%!8%+!$%#8%.$:$%/!
:$847-$4!/&!:,%,:,V$!0&/$%/,81!8+;$-4$!$33$./4!3-&:!3,4#,%D=!6%%78115<!JU[!,%3&-:8/,&%!A,11!?$!-$;,$A$+!,%!/#$!
HJ.&454/$:4!(&%4,+$-8/,&%4I!.#80/$-!&3!/#$!C6UJ!-$0&-/=!

!
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Table 2.1b !"##$%&'()'#$*$+,#,*-'#,$."%,.')(%'-/,'012'+%("*3)4./')4./,%&5'
'

Management Area 
 
'

65!5',789".4:,',8(*(#48';(*,'<==>?'()'-/,'@(%-/'A$84)48'18,$*B',789".4:,'()'-/,'C,%4*+'!,$B'D,-E,,*'-/,',$.-,%*'
29,"-4$*'F.9$*3.'$-'GHI='J5'9(*+4-"3,'$*3'K47(*'=*-%$*8,'$-'GLM=NIO'J5'9(*+4-"3,5'''
'
P,+"9$-(%&'$%,$.Q'R/%,,'%,+"9$-(%&'$%,$.'$%,'3,)4*,3'4*'-/,'0"9)'()'29$.S$Q'=$.-,%*B',7-,*34*+')%(#'K47(*'
=*-%$*8,'-('GNH='J5'9(*+4-"3,T'U,*-%$9B',7-,*34*+'D,-E,,*'GNH='J5'$*3'GVW='J5'9(*+4-"3,B'$*3'J,.-,%*B'
,7-,*34*+'D,-E,,*'GVW='J5'$*3'GHI='J5'9(*+4-"3,5'

Stocks' 299')4*)4./B',78,X-'.$9#(*B'.-,,9/,$3B'/$94D"-B'/,%%4*+B'$*3'-"*$B'E/48/'$%,'34.-%4D"-,3'(%',7X9(4-,3'4*'-/,'
#$*$+,#,*-'$%,$B'$*3'$%,'94.-,3'4*'R$D9,'LYG5''
'
R/(.,'.-(8S.'$*3'.-(8S'8(#X9,7,.'-/$-'$%,'8(##,%84$99&'4#X(%-$*-'$*3')(%'E/48/'$*'$**"$9'R2U'4.',.-$D94./,3'
4*89"3,Q'E$99,&,'X(99(8SB'A$84)48'8(3B'.$D9,)4./B'./$99(E'$*3'3,,X'E$-,%')9$-)4./B'%,7'.(9,B')9$-/,$3'.(9,B'$%%(E-((-/'
)9("*3,%B'A$84)48'(8,$*'X,%8/B'./(%-%$S,%Z%("+/,&,'%(8S)4./B'*(%-/,%*'%(8S)4./B'[(-/,%'.9(X,\'%(8S)4./B'X,9$+48'./,9)
%(8S)4./B'3,#,%.$9'./,9)'%(8S)4./B'-/(%*&/,$3'%(8S)4./B'2-S$'#$8S,%,9B'$*3'.S$-,.5'

Optimum Yield (OY) and 
Maximum Sustainable 
Yield (MSY)'

R/,'1]'()'-/,'012'+%("*3)4./'8(#X9,7'<8(*.4.-4*+'()'.-(8S.'94.-,3'4*'-/,'^-$%+,-'.X,84,._'$*3'^(-/,%'.X,84,._'
8$-,+(%4,.B'$.'94.-,3'4*'R$D9,'LYG?'4.'4*'-/,'%$*+,'()'GG`BIII'-('aIIBIII'#-5'R/,'"XX,%',*3'()'-/,'%$*+,'4.'3,%4:,3'
)%(#'/4.-(%48$9',.-4#$-,.'()'b!]5'

Procedure to set Total 
Allowable Catch (TAC)'

C$.,3'(*'-/,'$**"$9'!-(8S'2..,..#,*-'$*3'c4./,%&'=:$9"$-4(*'<!2c=?'%,X(%-B'-/,'U("*849'E499'%,8(##,*3'-('-/,'
!,8%,-$%&'()'U(##,%8,'R2U.'$*3'$XX(%-4(*#,*-.'-/,%,()')(%',$8/'-$%+,-'.X,84,.'$*3'-/,'[(-/,%'.X,84,.\'8$-,+(%&5'
R2U')(%'-/,'[(-/,%'.X,84,.\'8$-,+(%&'E499'D,'.,-'9,..'-/$*'(%',d"$9'-('Ve'()'-/,'."##,3'-$%+,-'.X,84,.'R2U.5'R/,'
!,8%,-$%&'E499'4#X9,#,*-'$**"$9'R2U.'E/48/'#$&'8(:,%'"X'-('M')4./4*+'&,$%.B')(99(E4*+'X"D948'8(##,*-'$*3'
U("*849'%,8(##,*3$-4(*.'$-'-/,'K,8,#D,%'U("*849'#,,-4*+5'

'
P,.,%:,Q'MIe'()'-/,'R2U')(%'X(99(8SB'A$84)48'8(3B')9$-)4./B'$*3'-/,'[(-/,%'.X,84,.\'8$-,+(%&'4.'.,-'$.43,'-(')(%#'-/,'
%,.,%:,B'E/48/'#$&'D,'%,$XX(%-4(*,3'-('-/,.,')4./,%4,.'$-'$*&'-4#,'$*3'4*'$*&'$#("*-'D&'-/,'P,+4(*$9''
23#4*4.-%$-(%5'

Apportionment of TAC' f$%:,.-'$99(8$-4(*.'$*3'#$*$+,#,*-'$%,'D$.,3'(*'-/,'8$9,*3$%'&,$%5'R2U.'$%,'$XX(%-4(*,3'D&'%,+"9$-(%&'$%,$B'$*3'
D&'34.-%48-')(%'.(#,'.-(8S.5'2%,$.'(%'34.-%48-.'#$&'$9.('D,'#$*$+,3'-(+,-/,%5'
 
PollockQ'-/,'J,.-,%*'$*3'U,*-%$9'%,+"9$-(%&'$%,$.'$%,'8(#D4*,3B'$*3'$**"$9'R2U.'$%,'34:43,3'4*-('.,$.(*$9'
$99(E$*8,.5'GIIe'()'-/,'R2U'4.'$99(8$-,3'-('-/,'4*./(%,'.,8-(%5'''
Pacific cod:'R2U'./$99'D,'$99(8$-,3'WIe'-('-/,'4*./(%,'.,8-(%'$*3'GIe'-('-/,'())./(%,'.,8-(%5'
Sablefish:'-/,'=$.-,%*'%,+"9$-(%&'$%,$'4.'34:43,3'4*-('-E('34.-%48-.B'J,.-']$S"-$-'$*3'!("-/,$.-'1"-.43,5'F*'-/,'
=$.-,%*'%,+"9$-(%&'$%,$B':,..,9.'".4*+'/((SY$*3Y94*,'+,$%'E499'D,'X,%#4--,3'-('-$S,'"X'-('WVe'()'-/,'R2UB'$*3'
:,..,9.'".4*+'-%$E9'+,$%'"X'-('Ve5'F*'-/,'J,.-,%*'$*3'U,*-%$9'%,+"9$-(%&'$%,$.B':,..,9.'".4*+'/((SY$*3Y94*,'+,$%'
E499'D,'X,%#4--,3'-('-$S,'"X'-('aIe'()'-/,'R2UB'$*3':,..,9.'".4*+'-%$E9'+,$%'"X'-('MIe5'
Rockfish:'-/,'=$.-,%*'%,+"9$-(%&'$%,$'4.'34:43,3'4*-('-E('34.-%48-.B'J,.-']$S"-$-'$*3'!("-/,$.-'1"-.43,5'

Attainment of TAC' R/,'$--$4*#,*-'()'$'R2U')(%'$'.X,84,.'E499'%,."9-'4*'-/,'89(."%,'()'-/,'-$%+,-')4./,%&')(%'-/$-'.X,84,.5'c"%-/,%'
%,-,*-4(*'()'-/$-'.X,84,.'E499'D,'X%(/4D4-,35'

Permit' 299':,..,9.'X$%-484X$-4*+'4*'-/,'012'+%("*3)4./')4./,%4,.B'(-/,%'-/$*')47,3'+,$%'.$D9,)4./'$*3'3,#,%.$9'./,9)'
%(8S)4./'4*'!("-/,$.-'1"-.43,'34.-%48-B'%,d"4%,'$'c,3,%$9'+%("*3)4./'948,*.,B',78,X-')(%Q':,..,9.')4./4*+'4*'!-$-,'()'
29$.S$'E$-,%.'$*3':,..,9.'9,..'-/$*'M`O'g125'g48,*.,.'$%,',*3(%.,3'E4-/'$%,$B'+,$%B'$*3':,..,9'-&X,'$*3'9,*+-/'
3,.4+*$-4(*.5 
'
c4./4*+'X,%#4-.'#$&'D,'$"-/(%4;,3B')(%'94#4-,3',7X,%4#,*-$9'X"%X(.,.B')(%'-/,'-$%+,-'(%'4*843,*-$9'/$%:,.-'()'
+%("*3)4./'-/$-'E("93'(-/,%E4.,'D,'X%(/4D4-,35'

Participation 
Restrictions'

American Fisheries Act (AFA):'h,..,9.'(%'X%(8,..(%.'X$%-484X$-4*+'4*'-/,'C,%4*+'!,$'
$*3'29,"-4$*'F.9$*3.'X(99(8S')4./,%&'$"-/(%4;,3'"*3,%'-/,'2c2'$%,'."Di,8-'-('/$%:,.-4*+'
$*3'X%(8,..4*+'.43,D($%3'%,.-%48-4(*.'(*'012'+%("*3)4./5'
'

Authorized Gear' 0,$%'-&X,.'$"-/(%4;,3'D&'-/,'cbA'$%,'-%$E9.B'/((SY$*3Y94*,B'X(-.B'i4+.B'$*3'(-/,%'+,$%'$.'3,)4*,3'4*'%,+"9$-4(*.5'
Sablefish:'g,+$9'+,$%')(%'-$S4*+'.$D9,)4./'4*'-/,'012'4.'/((S'$*3'94*,'$*3'-%$E9'+,$%5'

Time and Area 
Restrictions'

Fishing YearQ'j$*"$%&'GYK,8,#D,%'LG5'
All vessels:'c4./4*+'(%'$*8/(%4*+'E4-/4*'-/,'!4-S$'A4**$89,.'b$%4*,'P,.,%:,'4.'X%(/4D4-,3'$-'$99'-4#,.5'
All trawlQ'6.,'()'-%$E9'+,$%'4.'X%(/4D4-,3'$-'$99'-4#,.'4*'-/,'!("-/,$.-'1"-.43,'34.-%48-5'
Non-pelagic trawlQ'R/,'".,'()'*(*YX,9$+48'-%$E9'4.'X%(/4D4-,3'4*'U((S'F*9,-5'R/%,,'-&X,.'()'89(."%,'$%,$.'$%,'
3,.4+*$-,3'$%("*3'k(34$S'F.9$*35'R&X,'F'$%,$.'X%(/4D4-'*(*YX,9$+48'-%$E94*+'&,$%Y%("*3T'R&X,'FF'X%(/4D4-'*(*Y
X,9$+48'-%$E9')%(#'c,D%"$%&'GV'-('j"*,'GVT'$3i$8,*-'$%,$.'3,.4+*$-,3'$.'R&X,'FFF'#$&'D,'%,89$..4)4,3'D&'-/,'
P,+4(*$9'23#4*4.-%$-(%'$.'R&X,'F'(%'R&X,'FF')(99(E4*+'$'%,8%"4-#,*-',:,*-5'R/,'0"9)'()'29$.S$'!9(X,'f$D4-$-'
U(*.,%:$-4(*'2%,$'4.'89(.,3'-('*(*YX,9$+48'-%$E94*+'&,$%Y%("*35''
Bottom contact gearQ'R/,'".,'()'D(--(#'8(*-$8-'+,$%'4.'X%(/4D4-,3'4*'-/,'0"9)'()'29$.S$'U(%$9'$*3'29$.S$'
!,$#("*-'f$D4-$-'A%(-,8-4(*'2%,$.'&,$%Y%("*35'
Anchoring:'2*8/(%4*+'D&')4./4*+':,..,9.'4*'-/,'0"9)'()'29$.S$'U(%$9'$*3'29$.S$'!,$#("*-'f$D4-$-'A%(-,8-4(*'
2%,$.'4.'X%(/4D4-,35'
Marine mammal measures:'P,+"9$-4(*.'4#X9,#,*-4*+'-/,'cbA'#$&'4*89"3,'8(*.,%:$-4(*'#,$."%,.'-/$-'
-,#X(%$99&'$*3'.X$-4$99&'94#4-')4./4*+',))(%-'$%("*3'$%,$.'4#X(%-$*-'-('#$%4*,'#$##$9.5'
Gear test area exemptionQ'!X,84)48'+,$%'-,.-'$%,$.')(%'".,'E/,*'-/,')4./4*+'+%("*3.'$%,'89(.,3'-('-/$-'+,$%'-&X,B'
$%,',.-$D94./,3'4*'%,+"9$-4(*.'-/$-'4#X9,#,*-'-/,'cbA5'

256



Prohibited Species! "#$%&%$!'#(%)*+,!"#$%&%$!'-..%/0,!"#$%&%$!1#(23/!#/4!1+--('-#4,!5%/0!$.#),!#/4!6#//-.!$.#)!#.-!7.3'%)%+-4!17-$%-1!#/4!
2*1+!)-!.-+*./-4!+3!+'-!1-#!8%+'!#!2%/%2*2!3&!%/9*.:!-;$-7+!8'-/!+'-%.!.-+-/+%3/!%1!#*+'3.%<-4!):!3+'-.!#77(%$#)(-!
(#8=!
!
>.3*/4&%1'!17-$%-1!#/4!17-$%-1!*/4-.!+'%1!?@"!&3.!8'%$'!6AB!'#1!)--/!#$'%-C-4!1'#((!)-!+.-#+-4!%/!+'-!1#2-!
2#//-.!#1!7.3'%)%+-4!17-$%-1=!

Prohibited Species Catch 
(PSC) Limits!

6'-!#++#%/2-/+!3&!#!"DB!(%2%+!&3.!#!17-$%-1!8%((!.-1*(+!%/!+'-!$(31*.-!3&!+'-!#77.37.%#+-!&%1'-.:=!
!
Pacific halibutE!F#(%)*+!23.+#(%+:!"DB!(%2%+1!#.-!-1+#)(%1'-4!#//*#((:!%/!.-0*(#+%3/G!2#:!)-!#773.+%3/-4!):!
1-#13/,!.-0*(#+3.:!#.-#,!0-#.!+:7-,!#/4H3.!+#.0-+!&%1'-.:=!
!

Retention and Utilization 
Requirements!

PollockE!I3-J1+.%77%/0!%1!7.3'%)%+-4G!1--!#(13!)-(38=!
Improved Retention/Improved Utilization ProgramE!A((!73((3$5!#/4!"#$%&%$!$34!2*1+!)-!.-+#%/-4!#/4!
7.3$-11-4=!

Bycatch Reduction 
Programs 

Shallow water Flatfish: 6'-!B3*/$%(!8%((!#//*#((:!.-C%-8!+'-!>KA!&%1'-.%-1!+'#+!-;$--4!#!4%1$#.4!.#+-!3&!LM!3&!
1'#((38!8#+-.!&(#+&%1',!#/4!2#:!7.3731-!2#/#0-2-/+!2-#1*.-1!+3!.-4*$-!):$#+$'!%/!+'-1-!&%1'-.%-1= 

Fixed Gear Sablefish 
Fishery!

6'-!4%.-$+-4!&%;-4!0-#.!1#)(-&%1'!&%1'-.%-1!#.-!2#/#0-4!*/4-.!#/!N/4%C%4*#(!?%1'%/0!O*3+#!7.30.#2=!6'-!?@"!
17-$%&%-1!.-P*%.-2-/+1!&3.!+'-!%/%+%#(!#((3$#+%3/!3&!P*3+#!1'#.-!%/!QRRL,!#1!8-((!#1!+.#/1&-.,!*1-,!38/-.1'%7,!#/4!
0-/-.#(!7.3C%1%3/1=!!
!
Annual AllocationE!6'-!.#+%3!3&!#!7-.13/S1!P*3+#!1'#.-!+3!+'-!P*3+#!1'#.-!733(!%1!2*(+%7(%-4!):!+'-!&%;-4!0-#.!6AB!
T#49*1+-4!&3.!+'-!$322*/%+:!4-C-(372-/+!P*3+#!#((3$#+%3/!J!1--!)-(38U,!+3!#..%C-!#+!+'-!#//*#(!%/4%C%4*#(!&%1'%/0!
P*3+#=!
Community Quota Share Purchases: D7-$%&%-4!>KA!$3#1+#(!$322*/%+%-1!#.-!-(%0%)(-!+3!'3(4!$322-.$%#(!
$#+$'-.!)3#+!1#)(-&%1'!P*3+#!1'#.-!*/4-.!+'-!N?O!7.30.#2=!

Delegated Authority! Demersal shelf rockfish: @#/#0-4!):!+'-!D+#+-!3&!A(#15#!*/4-.!B3*/$%(!3C-.1%0'+=!6'-!B3*/$%(!.-+#%/1!+'-!
.-173/1%)%(%+:!3&!1-++%/0!+'-!4-2-.1#(!1'-(&!.3$5&%1'!'#.C-1+!(-C-(=!

Flexible Authority! 6'-!I-0%3/#(!A42%/%1+.#+3.!3&!V@?D!%1!#*+'3.%<-4!+3!2#5-!%/1-#13/!#49*1+2-/+1!+'.3*0'!0-#.!234%&%$#+%3/1,!
$(31*.-1,!3.!&%1'%/0!#.-#HP*3+#!.-1+.%$+%3/1,!&3.!$3/1-.C#+%3/!.-#13/1,!+3!7.3+-$+!%4-/+%&%-4!'#)%+#+!7.3)(-21,!3.!+3!
%/$.-#1-!C-11-(!1#&-+:=!!

Recordkeeping and 
Reporting!

I-$3.45--7%/0!+'#+!%1!/-$-11#.:!#/4!#77.37.%#+-!+3!4-+-.2%/-!$#+$',!7.34*$+%3/,!-&&3.+,!7.%$-,!#/4!3+'-.!
%/&3.2#+%3/!/-$-11#.:!&3.!$3/1-.C#+%3/!#/4!2#/#0-2-/+!2#:!)-!.-P*%.-4=!@#:!%/$(*4-!+'-!*1-!3&!$#+$'!#/4H3.!
7.34*$+!(301,!7.34*$+!+.#/1&-.!(301,!-&&3.+!(301,!3.!3+'-.!.-$3.41!#1!17-$%&%-4!%/!.-0*(#+%3/1=!
!
ProcessorsE!D'#((!.-73.+!/-$-11#.:!%/&3.2#+%3/!&3.!+'-!2#/#0-2-/+!3&!+'-!0.3*/4&%1'!&%1'-.%-1!#1!17-$%&%-4!%/!
.-0*(#+%3/1=!
At-sea processor vesselsE!@*1+!1*)2%+!#!8--5(:!$#+$'H.-$-%7+!#/4!7.34*$+!+.#/1&-.!.-73.+!#/4!.-$3.4!$#.03!+.#/1&-.!
#/4!3&&J(3#4%/0!%/&3.2#+%3/!%/!#!1-7#.#+-!+.#/1&-.!(30=!B#+$'-.H7.3$-113.1!#.-!#(13!.-P*%.-4!+3!$'-$5!%/!#/4!$'-$5!
3*+!3&!#/:!&%1'%/0!#.-#!&3.!8'%$'!6AB!%1!-1+#)(%1'-4,!#1!17-$%&%-4!%/!.-0*(#+%3/1=!

Observer Program! W=D=!&%1'%/0!C-11-(1!+'#+!$#+$'!0.3*/4&%1'!%/!+'-!XXY,!3.!.-$-%C-!0.3*/4&%1'!$#*0'+!%/!+'-!XXY,!#/4!1'3.-1%4-!
7.3$-113.1!+'#+!.-$-%C-!0.3*/4&%1'!$#*0'+!%/!+'-!XXY,!#.-!.-P*%.-4!+3!#$$32234#+-!V@?DJ$-.+%&%-4!3)1-.C-.1!#1!
17-$%&%-4!%/!.-0*(#+%3/1,!%/!3.4-.!+3!C-.%&:!$#+$'!$32731%+%3/!#/4!P*#/+%+:,!%/$(*4%/0!#+J1-#!4%1$#.41,!#/4!$3((-$+!
)%3(30%$#(!%/&3.2#+%3/!3/!2#.%/-!.-13*.$-1=!

Evaluation and Review of 
the FMP!

6'-!B3*/$%(!8%((!2#%/+#%/!#!$3/+%/*%/0!.-C%-8!3&!+'-!&%1'-.%-1!2#/#0-4!*/4-.!+'%1!?@",!#/4!#((!$.%+%$#(!
$3273/-/+1!3&!+'-!?@"!8%((!)-!.-C%-8-4!7-.%34%$#((:=!
!
Management PolicyE!K)9-$+%C-1!%/!+'-!2#/#0-2-/+!73(%$:!1+#+-2-/+!8%((!)-!.-C%-8-4!#//*#((:=!
Essential Fish Habitat (EFH)E!6'-!B3*/$%(!8%((!$3/4*$+!#!$327(-+-!.-C%-8!3&!X?F!3/$-!-C-.:!L!:-#.1,!#/4!%/!
)-+8--/!8%((!13(%$%+!7.3731#(1!3/!F#)%+#+!A.-#1!3&!"#.+%$*(#.!B3/$-./!#/4H3.!$3/1-.C#+%3/!#/4!-/'#/$-2-/+!
2-#1*.-1!+3!2%/%2%<-!73+-/+%#(!#4C-.1-!-&&-$+1!&.32!&%1'%/0=!A//*#((:,!X?F!%/&3.2#+%3/!8%((!)-!.-C%-8-4!%/!+'-!
ZX$31:1+-21!B3/1%4-.#+%3/1[!$'#7+-.!3&!+'-!DA?X!.-73.+=!

!
!
!
Table 2.2 6#.0-+!17-$%-1!%/!+'-!\DAN!#/4!>KA!0.3*/4&%1'!&%1'-.%-1=!6'-1-!1+3$51,!+'-%.!

1+#+*1,!#/4!+'-!&%1'-.%-1!3/!-#$'!1+3$5!#.-!4-1$.%)-4!%/!4-+#%(!%/!+'-!]^^L!
D+3$5!A11-112-/+!#/4!?%1'-.:!XC#(*#+%3/!.-73.+1!&3.!+'-!\DAN!#/4!>KA!
0.3*/4&%1'!&%1'-.%-1=!

!
Stock! Management units!
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Stock! Management units!
Arrowtooth 

flounder!
"#$#%&'!#(!#!()$%*&!+$),!)$!,-&!./01!!2),-!3#45-#,6#!

7*8+$'&9:!4#$#%&'!#(!#!()$%*&!+$),!)$!,-&!;<0=1!

Atka mackerel! "#$#%&'!#(!(&>#9#,&!+$),(!)$!,-&!;<0=!#$'!)$!,-&!./01!
Deep-water flatfish! =$!,-&!./0:!4#$#%&'!#(!#!584>*&?!87!,-9&&!(>&5)&(:!

)$5*+')$%!@8A&9!(8*&:!.9&&$*#$'!,+9B8,:!#$'!'&&>C(&#!

(8*&1!

Demersal shelf 
rockfish!

=$!,-&!./0:!4#$#%&'!#(!#!584>*&?!87!(&A&$!(>&5)&(:!

)$5*+')$%!5#$#9D:!E-)$#:!58>>&9:!F+)**B#56:!98(&,-89$:!

,)%&9:!#$'!D&**8G&D&!98567)(-1!

Flathead sole! "#$#%&'!#(!#!()$%*&!+$),!)$!,-&!./01!!2),-!;&9)$%!
7*8+$'&9:!4#$#%&'!#(!#!()$%*&!+$),!)$!,-&!;<0=1!

Greenland turbot! "#$#%&'!#(!#!()$%*&!+$),!)$!,-&!;<0=:!#$'!)$5*+'&'!)$!
,-&!'&&>CG#,&9!584>*&?!)$!,-&!./01!

Northern rockfish! "#$#%&'!#(!#!()$%*&!+$),!)$!,-&!./0:!)$5*+'&'!)$!,-&!
H8,-&9!9&'!98567)(-I!584>*&?!)$!,-&!;&9)$%!<&#:!#$'!

)$5*+'&'!)$!,-&!$89,-&9$J(-#9>5-)$!584>*&?!)$!,-&!

0*&+,)#$!=(*#$'(1!

Northern/sharpchin 
rockfish!

"#$#%&'!#(!#!,G8C(>&5)&(!584>*&?!)$!,-&!0*&+,)#$!

=(*#$'(1!

Other flatfish! =$!,-&!;&9)$%!<&#:!4#$#%&'!#(!#!584>*&?!87!()?,&&$!
(>&5)&(:!)$5*+')$%!0*#(6#!>*#)5&:!095,)5!7*8+$'&9:!B+,,&9!

(8*&:!E#*)789$)#!,8$%+&7)(-:!EC/!(8*&:!5+9*7)$!(8*&:!

'&&>(&#!(8*&:!@8A&9!(8*&:!K$%*)(-!(8*&:!-DB9)'!(8*&:!

*8$%-&#'!'#B:!L#5)7)5!(#$''#B:!>&,9#*&!(8*&:!9&?!(8*&:!

98+%-(5#*&!(8*&:!(#$'!(8*&:!(*&$'&9!(8*&:!#$'!(,#99D!

7*8+$'&91!

Other red rockfish! =$!,-&!;&9)$%!<&#:!4#$#%&'!#(!#!584>*&?!87!78+9!(>&5)&(:!
)$5*+')$%!$89,-&9$:!98+%-&D&:!(-#9>5-)$:!#$'!(-89,9#6&9!

98567)(-1!

Other rockfish! =$!,-&!;&9)$%!<&#!#$'!0*&+,)#$!=(*#$'(:!4#$#%&'!#(!
(&>#9#,&!584>*&?&(!87!#,!*&#(,!MM!(>&5)&(:!)$5*+')$%!

#+989#:!B*#56:!B*#56%)**:!B*+&:!B85#55)8:!B98G$:!5#$#9D:!

5-#4&*&8$:!5-)*)>&>>&9:!58>>&9:!'#96!B*8,5-&':!'#96!

'+(6D:!%9#D:!%9&&$(,9)>&':!-#9*&F+)$:!>)$6!98(&:!>D%4D:!

9&'!B#$'&':!9&'(,9)>&:!98(&,-89$:!98(D:!()*A&9%9&D:!

(>*),$8(&:!(,9)>&,#)*:!,)%&9:!A&94)*)8$:!G)'8G:!D&**8G&D&:!

D&**8G48+,-:!D&**8G,#)*:!B98#'!B#$'&'!,-89$D-&#':!

*8$%(>)$&!,-89$D-&#':!#$'!(-89,(>)$&!,-89$D-&#'!

98567)(-&(1!

258



Stock! Management units!
Other slope 

rockfish!
"#!$%&!'()*!+,#,-&.!,/!,!01+23&4!01#/5/$5#-!16!78!

/2&05&/*!5#039.5#-!,9:1:,*!;3,0<-533*!;10,0051*!

0%5352&22&:*!.,:<;31$0%&.*!-:&&#/$:52&.*!%,:3&=95#*!

2>-+>*!:&.;,#.&.*!:&./$:52&*!/%,:20%5#*!/%1:$;&33>*!

/53?&:-:&>*!/235$#1/&*!/$:52&$,53*!?&:+5351#*!,#.!

>&331@+19$%!:10<65/%A!

Other species! "#!$%&!BC)"*!+,#,-&.!,/!,!01+23&4!16!,$!3&,/$!DD!
/2&05&/*!5#039.5#-!+93$523&!/2&05&/!16!/09325#/*!/%,:</*!

/<,$&/!,#.!10$129/A!!"#!$%&!'()*!+,#,-&.!,/!,!01+23&4!

16!,$!3&,/$!EF!/2&05&/*!5#039.5#-!+93$523&!/2&05&/!16!

/%,:</*!/<,$&/*!/09325#/*!10$129/*!,#.!/=95./A!

Pacific cod! G,#,-&.!,/!/&2,:,$&!9#5$/!5#!$%&!BC)"!,#.!'()A!
Pacific ocean perch! G,#,-&.!,/!65?&!9#5$/*!5#039.5#-!B&:5#-!C&,*!)3&9$5,#!

"/3,#./*!@&/$&:#!'()*!0&#$:,3!'()*!,#.!&,/$&:#!'()A!

Pelagic shelf 
rockfish!

"#!$%&!'()*!+,#,-&.!9#.&:!)+&#.+&#$!DH!$1!IGJ!,#.!

5#039.&/!.9/<>*!>&331@$,53*!,#.!@5.1@!:10<65/%A!

Black and blue 
rockfish!

"#!$%&!'()*!+,#,-&.!,/!+93$523&!,:&,!/2&05650!9#5$/!

Pollock  ! G,#,-&.!,/!65?&!9#5$/*!5#039.5#-!&,/$&:#!B&:5#-!C&,*!
)3&9$5,#!"/3,#./*!)3&9$5,#!B,/5#KB1-1/316!"/3,#.*!

@&/$&:#K0&#$:,3!'()*!,#.!&,/$&:#!'()A!

Rex sole! G,#,-&.!,/!,!9#5$!5#!$%&!'()L!5#039.&.!5#!M1$%&:!
:10<65/%N!5#!$%&!BC)"A!

Rock sole! G,#,-&.!,/!,!/5#-3&!9#5$!5#!$%&!BC)"L!5#039.&.!5#!$%&!
/%,331@O@,$&:!01+23&4!5#!$%&!'()A!

Sablefish! G,#,-&.!,/!/&2,:,$&!9#5$/!5#!$%&!B&:5#-!C&,*!)3&9$5,#!
"/3,#./*!,#.!'()A!

Shallow-water 
flatfish!

"#!$%&!'()*!+,#,-&.!,/!,!01+23&4!01#/5/$5#-!16!7P!

/2&05&/*!5#039.5#-!)3,/<,!23,50&*!;9$$&:!/13&*!QO(!/13&*!

09:365#!/13&*!R#-35/%!/13&*!%>;:5.!/13&*!31#-%&,.!.,;*!

2,05650!/,#..,;*!2&$:,3&!/13&*!:10<!/13&*!:19-%/0,3&!/13&*!

/,#.!/13&*!/3&#.&:!/13&*!/$,::>!6319#.&:*!,#.!>&331@65#!

/13&A!

Shortraker/roughey
e rockfish!

"#!$%&!)3&9$5,#!"/3,#./!,#.!'()*!+,#,-&.!,/!/&2,:,$&!

$@1O/2&05&/!01+23&4&/A!

Squid! G,#,-&.!,/!,!/5#-3&!9#5$!5#!$%&!BC)"L!01#/5/$/!16!
+93$523&!/2&05&/A!

Thornyhead 
rockfish!

G,#,-&.!,/!,!/5#-3&!9#5$!5#!$%&!'()L!5#039.&.!5#!$%&!

M1$%&:!:10<65/%N!01+23&4!5#!$%&!BC)"L!01#/5/$/!16!

+93$523&!/2&05&/A!

Yellowfin sole! G,#,-&.!,/!,!/5#-3&!9#5$!5#!$%&!BC)"*!,#.!5#039.&.!5#!
$%&!/%,331@O@,$&:!01+23&4!5#!$%&!'()A!

!
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!
!
!
Table 2.3! "#$%&'!()*!+'!*,&-.&*/*,&-.&*!0$1#,*2!34"56!7!4&$.80!"&9!5:&#;.98!
6*:98<*=!>4"!7!>9*;&$8!4&$.80!"&9=!"4">5!7!"1#;?&$8!4&$.80!"&9=!56!7!5:&#;.98!
6*:98<*=!@A5!7!@#:B!1B!5:9*C9=!>6D!7!&-?1!.8;&0$9;.18!;$9E:=!5FG4!7!5F!H1<&:!
+#.:<&$I!
!
",&-.&*!1$!*,&-.&*!

0$1#,!
JGK/5$&9! "#$%&'!D',&! "#$%&'!()! 5**&**H&8;!

G&;?1<!
54(/AJL!
D.&$!

5:9*C9!,:9.-&! 4"56! 41;;1H!;$9E:! MMN! 5FG4! O9!
5$$1E;11;?!B:1#8<&$! 4"56! 41;;1H!;$9E:! MPN! 5FG4! O9!
5$$1E;11;?!B:1#8<&$! @A5! 41;;1H!;$9E:! QN! 5FG4! O9!
5;C9!H9-C&$&:! 4"56! 41;;1H!;$9E:! MQN! 5FG4! O9!
5;C9!H9-C&$&:! @A5! 41;;1H!;$9E:! RPN! 4'-9;-?! S!
F&&,E9;&$!B:9;B.*?! @A5! 41;;1H!;$9E:! TN! 5FG4/9%&2-9;-?!! O9=!SM!
F&H&$*9:!*?&:B!$1-CB.*?! @A5! L.8&!;$98*9-;! MQN! "#$%&'!.8<&U! V!
J:9;?&9<!*1:&! 4"56! 41;;1H!;$9E:! WN! 5FG4! O9!
J:9;?&9<!*1:&! @A5! 41;;1H!;$9E:! TN! 5FG4! O9!
@$&&8:98<!;#$+1;! 4"56! 41;;1H!;$9E:! MQN! 5FG4! O+!
X1$;?&$8!$1-CB.*?! 4"56! 41;;1H!;$9E:! YYN! 5FG4! O9!
X1$;?&$8!$1-CB.*?! @A5! 41;;1H!;$9E:! OQN! 5FG4! O9!
X1$;?&$8!$1-C*1:&! 4"56! 41;;1H!;$9E:! QN! 5FG4! O9!
A-;1,#*! 4"56! 41;;1H!;$9E:! !ZZ! "#$%&'!.8<&U! R!
A;?&$!B:9;B.*?! 4"56! 41;;1H!;$9E:! YPN! "#$%&'!.8<&U! R!
A;?&$!$1-CB.*?! 4"56! 41;;1H!;$9E:! WN/SQN/MTNR! "#$%&'!.8<&U! R!
A;?&$!*:1,&!$1-CB.*?! @A5! 41;;1H!;$9E:! YRN! "#$%&'!.8<&U! V=!RY!
K9-.B.-!-1<! 4"56! 41;;1H!;$9E:! QN! ";1-C!*'8;?&*.*!Y! O+!
K9-.B.-!-1<! @A5! 41;;1H!;$9E:! YSN! ";1-C!*'8;?&*.*!Y! O9!
K9-.B.-!1-&98!,&$-?! 4"56! 41;;1H!;$9E:! MON! 5FG4! O+!
K9-.B.-!1-&98!,&$-?! @A5! 41;;1H!;$9E:! MWN! 5FG4! O9!
K&:90.-!*?&:B!$1-CB.*?! @A5! 41;;1H!;$9E:! OPN! 5FG4/*#$%&'! O9=!RO!
K1::1-C! 4"56/>4"! 41;;1H!;$9E:/>6D! YPN! 5FG4! M9!
K1::1-C! 4"56/56! 41;;1H!;$9E:! MTN! "#$%&'!.8<&U! R!
K1::1-C! 4"56/4101*:1B! !>6D! YPN! "#$%&'!.8<&U! R!
K1::1-C! @A5! 41;;1H!;$9E:/>6D! MRN/VN! 5FG4! O+!
K1::1-C! @A5/"1#;?&9*;! 41;;1H!;$9E:! TN! "#$%&'!.8<&U! R!
[&U!*1:&! @A5! 41;;1H!;$9E:! TN! 5FG4! R!
[1#0?&'&!$1-CB.*?! 4"56! 41;;1H!;$9E:! YRN! "#$%&'!.8<&U! R!
[1#0?&'&!$1-CB.*?! @A5! 41;;1H!;$9E:! MTN! 5FG4! O9!
"9+:&B.*?! 4"56/>4"! L180:.8&! MPN! 5FG4! O+!
"9+:&B.*?! 4"56/56! L180:.8&! MPN! 5FG4! O+!
"9+:&B.*?! @A5! L180:.8&! MPN! 5FG4! O+!
"-#:,.8*! 4"56! 41;;1H!;$9E:! MPZRYN/MVZVQNS! "#$%&'!.8<&U! R!
"?9::1E!E9;&$!B:9;B.*?! @A5! 41;;1H!;$9E:! QN! "#$%&'!.8<&U! V=!RV!
"?9$C*! 4"56! 41;;1H!;$9E:! QMN/OVN/RRNQ! "#$%&'!.8<&U! R!
"?1$;$9C&$!$1-CB.*?! 4"56! 41;;1H!;$9E:! OQN! "#$%&'!.8<&U! R!
"?1$;$9C&$!$1-CB.*?! @A5! 41;;1H!;$9E:! YPN! "#$%&'!.8<&U! R!
"C9;&*! 4"56! 41;;1H!;$9E:! RN/TN/MSNT! "#$%&'!.8<&U! R!
"C9;&*! @A5! 41;;1H!;$9E:! WN! "#$%&'!.8<&U! R!
"\#.<! 4"56! 41;;1H!;$9E:! !ZZ! 5%&$90&!-9;-?! S!
D?1$8'?&9<!$1-CB.*?! @A5! 41;;1H!;$9E:! VN! "#$%&'!.8<&U! R!
]&::1EB.8!*1:&! 4"56! 41;;1H!;$9E:! MON! 5FG4! O9!
M!F1%&$!*1:&!D.&$!O9=!1;?&$!<&&,E9;&$!B:9;B.*?!D.&$!S2!
Y!"?9$,-?.8!$1-CB.*?!D.&$!V=!$&H9.8.80!1;?&$!*:1,&!$1-CB.*?!D.&$!R2!
O!F#*C'!$1-CB.*?!D.&$!O9=!E.<1E!98<!'&::1E;9.:!$1-CB.*?!D.&$!R2!
V!X1$;?&$8!98<!*1#;?&$8!$1-C*1:&!D.&$!V=!$&H9.8.80!*?9::1E!E9;&$!B:9;B.*?!D.&$!R2!
R!A;?&$!$1-CB.*?!()*!1B!WN/SQN/MTN!-1$$&*,18<!;1!;?&!>4"!*:1,&/"4">5/56!*#$%&'*2!
S!"-#:,.8!()*!1B!MPZRYN!-1$$&*,18<*!;1!H9^1$!*,2!.8!YPPR!>4"!*?&:B!*#$%&'=!()*!1B!MVZVQN!-1$$&*,18<*!;1!H9^1$!*,2.8!YPPV!56!
*#$%&'2!
Q!"?9$C!()*!1B!QMN/OVN/RRN!-1$$&*,18<!;1!;?&!>4"!*?&:B/>4"!*:1,&/5:!*#$%&'*2!
T!"C9;&!()*!1B!RN/TN/MSN!-1$$&*,18<!;1!;?&!>4"!*?&:B/>4"!*:1,&/5:!*#$%&'*2!
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Table 2.4! "#$%&'()&!$*!+$(&!$*!*,-'.,!&/'0(1(2!31$-'&&!4,.'+15,!+$!+#,!6%44,(+!7899:;!B100%!
.,5,.!71(!/'4,(+#,&,&;!*4$-!<:=9>899=?!!@$%46,A!899:!@BCD!4,/$4+&?!!!

EFB!
G$..$6H!

EFB!
G'61*16!6$)!

I@BJ!!
B+H'!-'6H,4,.!

DI@!
G$..$6H!

I@BJ!
G'61*16!6$)!

B100% K89!7<99L; 8:8!7<99L; 8M=!7<99L; NO=PK!7<99L; <98P!7<99L;
<:=9 NQ8!7=PL; <N:!7NNL; <99!7Q8L; ::Q!7<PL; M:K!7M:L;
<:=< QN9!7P8L; <KN!7NKL; <QK!7K<L; <OKP9!78=L; N9=!7N9L;
<:=8 N8P!7=NL; <:<!7KNL; <NQ!7KNL;! 8ONN:!7QQL; K:8!7KPL;
<:=M KNQ!7<9NL; <:=!7K=L; <QM!7K9L; MO<NN!7NQL; ==<!7=KL;
<:=Q K==!7<<<L; <=P!7KQL; <8Q!7N8L; MOMN8!7NPL; :=:!7:KL;
<:=N K<:!7<99L; <=<!7K8L; ::!7Q8L; MOK9M!7K<L; <9<9!7:=L;
<:=K N98!7=<L; <=N!7KQL; =Q!7MNL; MO=M8!7KNL; :=8!7:KL;
<:=P Q8<!7K=L; <:<!7KKL; =Q!7MNL; MO:KQ!7KPL; :N=!7:ML;
<:== M=8!7K8L; <:9!7KNL; :8!7QQL; MO:K<!7KPL; :M<!7:<L;
<:=: MP8!7K9L; <=P!7KQL; <9N!7M:L;! MONKQ!7K<L; =P8!7=NL;
<::9 MMK!7NQL; <=<!7K8L; <8M!7N8L; 8O=K8!7Q:L; =9Q!7P=L;
<::< M<=!7N<L; <K9!7NNL; <QM!7K9L; 8O<<:!7MKL; P9N!7K:L;
<::8 8=8!7QKL; <QQ!7Q:L; <=N!7P=L; 8O8<P!7M=L; N=<!7NPL;
<::M M<:!7N<L; <MQ!7QKL; <=:7P:L; MO9:9!7NML; N88!7N<L;
<::Q MK:!7N:L; <QQ!7Q:L; <KQ!7K:L; MOM::!7N=L; NMN!7N8L;
<::N MM=!7NQL; <NP!7NQL; <QQ!7K<L; MON:K!7K<L; NK9!7NNL;
<::K M9N!7Q:L; <NQ!7NML; <M9!7NNL; MON=:!7K<L; NK9!7NNL;
<::P 8KM!7Q8L; <Q:!7N<L; <9:!7QKL; MOMP=!7NPL; NKM!7NNL;
<::= <::!7M8L; <Q8!7Q:L; ::!7Q8L; MO<MQ!7NML; NMP!7N8L;
<::: <=<!78:L; <M:!7Q=L; <9K!7QNL; MO<Q:!7NQL; NM8!7N8L;
8999 <K:!78PL; <8:!7QQL; :M!7M:L; MO<=N!7NQL; NQ8!7NML;
899< <KN!78PL; <<=!7Q<L; =N!7MKL; MO<::!7NQL; NK:!7NNL;
8998 <M=!788L; <<<!7M=L; <9K!7QNL; 8O:::!7N<L; N:Q!7N=L;
899M <M<!78<L; <9=!7MPL; <N<!7KML; MO<M:!7NML; N:M!7N=L;
899Q <Q=!78QL; <<9!7M=L; <PK!7PQL; MO<:N!7NQL; N=K!7NPL;
899N <:8!7M<L; <9:!7MPL; <=<!7PKL; 8O=PQ!7Q:L; NN:!7NQL;
899K 89N!7MML; <9M!7MNL; <N9!7KML; 8O8:P!7M:L; N<9!7N9L;
899P <=K!7M9L; :P!7MML; <8K!7NML; <O=M8!7M<L; QNQ!7QQL;
899= <=N!7M9L; ::!7MQL; <<:!7N9L; <O8NQ!78<L; Q<9!7Q9L;

!
!
!
!
!
!
!
!
!
!
!
"'3.,!8?N'!!R$%(61.!4,6$--,()'+1$(&!*$4!EFB!24$%()*1&#!899K!>!899P!FCS&!O!BIR&!'()!"BR& 
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! !! 2005 2006 2007 
"#$%&'!

())*+,-./
*! !(0*.! 123! (45 6(5 5.#%78 123 (45! 6(5 123! (45! 6(5

9$--$%&!

:!;<=>! ! ?@A?B@ ?@A?B@ ?=A==< CDA=BE CDA=BE ! C?ACD=!C?ACD=
5!;<C>! ! ?FAF@F ?FAF@F CEAB?B ?@AEEG ?@AEEG ! CFAGGB!CFAGGB
5!;<?>! ! =BAE=B =BAE=B =DA?FB =BA<=D =BA<=D ! =FABGB!=FABGB
:H(I! !! =A<BB =A<BB =ABED ! =AB@D =AB@D !! =AFF?! =AFF?

"J,#$#.-!
=FFA?F

@!
BGA=D@ BGA=D@ B@A=B= ==@A=@

@
B@A?D@ B@A?D@ BDAG@@! <FA=G@!<FA=G@

KH(I'"K
1!

BA<D@! <AGC@ <AGC@ @ BAC@D <A=GE <A=GE BAC@D! <A=GE! <A=GE

6$#.-!
=G?A@?

@!
D=AE=@ D=AE=@ B@A=B= ==BA?@

D
B<AGFE B<AGFE DEAE@D! E@A?@E!E@A?@E

9.%LML%!
5$N!

:! ! C@AD=< =GA<BE =CAC@B C<ABGG C@A=F= !! =DACDC!=FAF<D
5! ! ??A==E CGA@B< C=ACF= ?EABE? CBAF@G !! CEAC@<!C@AF@G
K! !! FA@<E ?A<<@ =F ! FA=?= ?AE=B !! CAD<B! CA<E=

6$#.-! B<AC@@! GBA=@@ FFAF?? ??AF<C DGAG@@ <BABGD GCAC<F GDA=@@! FDAF<<!?EAGFG

".,-*ML)7!

:! ! CAGF@ CAGF@ =ABDC CA<E@ CA<E@ !! CA?<@! CA?<@
5! ! EACG@ EACG@ <A<@C <A?E@ <A?E@ !! GA<?@! GA<?@

:H(I! ! CAGB@ CAGB@ =ABCG CACB@ CACB@ !! CA@=F! CA@=F
"K1! !! ?AGE@ ?AGE@ ?A??G ! ?AGC@ ?AGC@ !! ?A==<! ?A==<
6$#.-! =DACB@! =GADF@ =GADF@ =?A<GF =EABB@ =FABF@ =FABF@ =GAB@@! =?A=C@!=?A=C@

O**PQ!
R.#*0!!
M-.#ML)7=!

:! ! ??@ ??@ ? FC@ FC@ !! FC=! FC=
5! ! ?A?F@ ?A?F@ ?DG FA=?D FA=?D !! FA=FG! FA=FG

:H(I! ! CA=C@ CA=C@ F CA<<= CA<<= !! CA<<G! CA<<G
KH(I'"K

1! !! =A@?@ =A@?@ F
!
=AFFG

=AFFG
!! =AFF<!

=AFF<

6$#.-! BAFD@! <ABC@ <ABC@ F@< ==A@@B BA<<G BA<<G ==A@CC! BA<EE! BA<EE

S*T!)$-*!

:! ! =A<B@ =A<B@ GE< =A=GD =A=GD !! =A@D<! =A@D<
5! ! EA?F@ EA?F@ =AGE< GAG@< GAG@< !! GAC@E! GAC@E

:H(I! ! =A?F@ =A?F@ @ =A@FD =A@FD !! DDC! DDC
KH(I'"K

1!
!! CACD@ CACD@ @ ! =AFB< =AFB< !! =AF@G! =AF@G

6$#.-! =<AFB@! =CA<G@ =CA<G@ CA=GC =CA@@@ DAC@@ DAC@@ ==AF@@! BAE@@! BAE@@

"7.--$RQ!
R.#*0!!
M-.#ML)7C!

!

:! ! C=AGB@ FAG@@ =@B CFAEC@ FAG@@ !! CFAEC@! FAG@@
5! ! CEACG@ =?A@@@ FAG=< CFACGB =?A@@@ !! CFACGB!=?A@@@

:H(I! ! CA@?@ CA@?@ @ <CB <CB !! <CB! <CB
KH(I'"K

1!
!! =AC=@ =AC=@ < ! =ABFF =ABFF !! =ABFF! =ABFF

6$#.-! <?ABF@! GCA@E@ C@AEF@ FA<?@ <CAF=B G=AFG@ =DADEC <CAF=B! G=AFG@!=DADEC

2-.#7*.N!!
)$-*!

:! ! ==A<D@ CA@@@ <== =@AGFB CA@@@ ! =@AD?C! CA@@@
5! ! ?@A@C@ GA@@@ =AD@F CGA=DG GA@@@ ! C<A===! GA@@@

:H(I! ! ?A@@@ ?A@@@ @ CA@CC CA@CC ! CA@D<! CA@D<
KH(I'"K

1!
!! ?D@ ?D@ @ ! GG GG !! GE! GE

6$#.-! G<AG@@! FGA=@@ =@A?D@ CAG=G FEA@@? ?EABC@ DA@EE FBAE<?! ?DA=D<! DA=G?

(00$R#$$#
7!!

M-$JUN*0!

:! ! C<ACG@ BA@@@ CAG?= C@A=GF BA@@@ ! C=A@==! BA@@@

5!
! =<BADG

@
CGA@@@ =<A<B= =?FAD@

<
CGA@@@ ! =F@A<F

@!
CGA@@@

:H(I! ! ==AED@ CAG@@ C? =GADGF CAG@@ ! =<A<?C! CAG@@
KH(I'"K

1!
!! DAD=@ CAG@@ CD ! <AB?@ CAG@@ !! EA=C@! CAG@@

6$#.-! CG?AD@ C=<AD@ ?BA@@@ =DAC<F C@EA<E =EEABF ?BA@@@ C=<AG@ =BGAF@ ?BA@@@
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! !! 2005 2006 2007 
"#$%&'!

())*+,-./
*! !(0*.! 123! (45 6(5 5.#%78 123 (45! 6(5 123! (45! 6(5

9! 9 : ; 9! <!
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! !! 2005 2006 2007 
"#$%&'!

())*+,-./
*! !(0*.! 123! (45 6(5 5.#%78 123 (45! 6(5 123! (45! 6(5

1#7*0!
"-$9*!
0$%&:;)7<!

=! ! >? >? @< ABB ABB ! ABB! ABB
5! ! <?? <?? ACA <DC <DC ! <DC! <DC

=E(F! ! G<? G<? B? <GB <GB ! <GB! <GB
HE(F'"H

1!
!! <I><? J?? <C ! JIDBJ J?? !! JIDBJ! J??

6$#.-! AIGA?! <I@?? CB? BC> AI<@> >IGAJ GI>D? AI<@>! >IGAJ! GI>D?

K$0#7*0L!!
0$%&:;)7<!

=! ! D?D D?D AB? GI>D< GI>D< !! GI>D<! GI>D<
5! ! >IJD< >IJD< >IJ?D <IC?D <IC?D !! <IC?D! <IC?D
H! !! ? ? ? ! ? ? !! ?! ?

6$#.-! CI?A?! AI?@G AI?@G >IBBD BICB< AI?@G AI?@G BICGD! AI?@G! AI?@G

M.%;:;%!
$%*.L!
9*0%7!

=! <I?BC! JIACB JIACB JI<>? >I@<G >IGAA >IGAA >I@@B! >IJ@?! >IJ@?
5! G?IJJC! DIA<A DIA<A DIG>A DID?C BI>GD BI>GD DI@J<! BICC?! BICC?

=E(F! ! D>G D>G DBJ GIG?G GIG?G !! GIG<B! GIG<B
"H1! ! GIC<J GIC<J ? GIADB GIADB ! GIC<@! GIC<@

HN)O,#$#.-P! JI@C>! ! ! ! <IG@?! JICDD JICDD <IJ<J!! JIBBC! JIBBC
6$#.-! GCIJCC! G<IABA G<IABA GGI<AB GCI@JB G>IJCG G>IJCG GBIGAJ! G>IBJC!G>IBJC

"7$0#0.&*0!

=! ! GAA GAA B? GA< GA< !! GA<! GA<
5! ! <J> <J> JJ> <A< <A< !! <A<! <A<
H! !! JB> JB> J?< ! <<B <<B !! <<B! <<B

6$#.-! @DJ! BA< BA< >@B GIGJ> D>< D>< GIGJ>! D><! D><

Q$O/7*R*!

=! ! GDD GDD AJ G<C G<C !! G<<! G<<
5! ! AAB AAB GJJ C?D C?D !! A@C! A@C
H! !! JCJ JCJ GJJ ! J<@ J<@ !! J<A! J<A

6$#.-! GIA<G! GI??B GI??B J@C GIGD? @D< @D< GIGCG! @C>! @C>

M*-./;%!!
)7*-:!
0$%&:;)7!

=! ! <BB <BB GJ? GI><D GI><D !! GI>C<! GI>C<
5! ! <I?CB <I?CB GID>A <IJCJ <IJCJ !! <I<GD! <I<GD

=E(F! ! JGG JGG JGA <?G <?G !! <?C! <?C
HE(F'"H

1!
!! D@D D@D < ! ><A ><A !! >><! >><

6$#.-! AICD?! >IAA< >IAA< JIGD< CICCJ AI><C AI><C CIBB@! AIA<?! AIA<?
S*+*0).-!!
0$%&:;)7!

! ! ! !
"H1! C>?! >G? >G? JD@ CA? >G? >G? CA?! >G?! >G?

67$0LR7*.
T!!

0$%&:;)7!

=! ! >G? >G? GD@ AG< AG< !! AG<! AG<
5! ! GI?G? GI?G? <DD @D@ @D@ !! @D@! @D@
H! !! AJ? AJ? G<> ! B?B B?B !! B?B! B?B

6$#.-! JIA@?! GI@>? GI@>? BGG JI@>A JIJ?@ JIJ?@ JI@>A! JIJ?@! JIJ?@
(#&.!
+.%&U! 6$#.-! CIJ??! C?? C?? DDJ CIJ?? >IB?? GIA?? CIJ??! >IB??! GIA??

4;/!
)&.#*!

=! ! BJB BJB JC C@A C@A !! C@A! C@A
5! ! JI>C< JI>C< BAD JIJA? JIJA? !! JIJA?! JIJA?
H! !! D?@ D?@ C? ! A@@ A@@ !! A@@! A@@

6$#.-! AI<<J! <I@@@ <I@@@ D>> >IBJC <IA>> <IA>> >IBJC! <IA>>! <IA>>

3$L/L$)*!
)&.#*!

=! ! CC CC GA CA CA !! CA! CA
5! ! GI@BJ GI@BJ @>B GI@C@ GI@C@ !! GI@C@! GI@C@
H! !! BD? BD? G<A ! DCG DCG !! DCG! DCG

6$#.-! <IBAB! JIDGD JIDGD GI?@B <IDC? JID@A JID@A <IDC?! JID@A! JID@A
1#7*0!
)&.#*)! 6$#.-!

GIBC@! GI<JB GI<JB CC< JIGAC GICGB GICGB JIGAC! GICGB! GICGB

1#7*0!
)9*%;*)! 6$#.-!

K(! K( G<IDBG JJ<J K( K( G<I@>J !! K(!GJIJCC
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! !! 2005 2006 2007 
"#$%&'!

())*+,-./
*! !(0*.! 123! (45 6(5 5.#%78 123 (45! 6(5 123! (45! 6(5

Total   
713,66

7 
539,26

3
291,29

8
182,95

7
631,29

3
501,36

6
292,77

6
582,47

7 
473,00

0 
258,54

9
8!!!!5.#%7!#70$9/7!:$;*+,*0!<=!>??@!
A!BC**D!E.#*0!F-.#FG)7B!GH%-9I*)!C$;*0!)$-*=!J0**H-.HI!#90,$#!.HI!I**D)*.!)$-*K!
>!B"7.--$E!E.#*0!F-.#FG)7B!GH%-9I*)!0$%&!)$-*=!L*--$EFGH!)$-*=!,9##*0!)$-*=!)#.00L!F-$9HI*0=!MH/-G)7!)$-*=!(-.)&.!D-.G%*=!.HI!
).HI!)$-*K!
N!67*!MJ1(!(45!$F!>!+#!F$0!H$0#7*0H!0$%&FG)7!7.)!,**H!GH%-9I*I!GH!#7*!OP(Q!(45!F$0!$#7*0!)-$D*!0$%&FG)7K!!

!
!
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Table 2.6a  !"#$%&'()*%"++*$,*,(-.!/(012/(3$,(4556(3$,(4557(8-!(9:*%&;&%3<&"$9(;")(<=*(.>-?@ 
Species Area 

2005 2006 2007  
OFL ABC TAC Catch** OFL ABC TAC OFL ABC TAC 

Pollock EBS 2,100,000 1,960,000 1,478,500 1,483,096 2,090,000 1,930,000 1,485,000 1,930,000 1,790,000 1,500,000
Aleutian Islands 39,100 29,400 19,000 1,621 39,100 29,400 19,000 39,100 29,400 19,000
Bogoslof District 39,600 2,570 10 0 50,600 5,500 10 50,600 5,500 10

Pacific cod BSAI 265,000 206,000 206,000 183,020 230,000 194,000 194,000 176,000 148,000 148,000
Sablefish BS 2,950 2,440 2,440 1,037 3,680 3,060 2,820 3,260 2,700 2,700

AI 3,170 2,620 2,620 1,480 3,740 3,100 3,000 3,300 2,740 2,740
Yellowfin sole BSAI 148,000 124,000 90,686 91,684 144,000 121,000 95,701 137,000 116,000 107,641
Greenland turbot Total 19,200 3,930 3,500 2,530 14,200 2,740 2,740 13,400 2,630 2,630

BS 2,720 2,700 2,105  1,890 1,890  1,815 1,815
AI 1,210 800 425  850 850  815 815

Arrowtooth flounder BSAI 132,000 108,000 12,000 13,888 166,000 136,000 13,000 174,000 142,000 18,000
Rock sole BSAI 157,000 132,000 41,500 37,237 150,000 126,000 41,500 145,000 122,000 44,000
Flathead sole BSAI 70,200 58,500 19,500 15,818 71,800 59,800 19,500 67,900 56,600 22,000
Alaska plaice BSAI 237,000 189,000 8,000 11,183 237,000 188,000 8,000 231,000 183,000 15,000
Other flatfish BSAI 28,500 21,400 3,500 4,466 24,200 18,100 3,500 24,200 18,100 5,000
Pacific Ocean 
perch 

BSAI 17,300 14,600 12,600 10,360 17,600 14,800 12,600 17,600 14,800 14,800
BS 2,920 1,400 811  2,960 1,400  2,960 2,960
AI total 11,680 11,200 9,549  11,840 11,200  11,840 11,840
WAI 5,305 5,085 4,725  5,372 5,085  5,372 5,372
CAI 3,165 3,035 2,238  3,212 3,035  3,212 3,212
EAI 3,210 3,080 2,586  3,256 3,080  3,256 3,256

Northern rockfish BSAI 9,810 8,260 5,000 3,959 10,100 8,530 4,500 9,890 8,320 5,000
Shortraker rockfish BSAI 794 596 596 166 774 580 580 774 580 580
Rougheye rockfish BSAI 298 223 223 92 299 224 224 299 224 224
Other rockfish 
 

BSAI 1,870 1,400 1,050 468 1,870 1,400 1,050 1,870 1,400 1,400
BS 810 460 188  810 460  810 810
AI 590 590 280  590 590  590 590

Atka mackerel Total 147,000 124,000 63,000 61,958 130,000 110,000 63,000 107,000 91,000 63,000
WAI 46,620 20,000 19,736  41,360 15,500  34,220 17,500
CAI 52,830 35,500 35,105  46,860 40,000  38,760 38,000
EAI/BS 24,550 7,500 7,133  21,780 7,500  18,020 7,500

Squid BSAI 2,620 1,970 1,275 1,183 2,620 1,970 1,275 2,620 1,970 1,275
Other species BSAI 87,920 53,860 29,000 24,666 89,404 58,882 29,000 89,404 62,950 27,000
Total BSAI 3,509,332 3,044,769 2,000,000 1,949,912 3,476,987 3,045,586 2,000,000 3,224,217 2,832,414 2,000,000
**2005 catch is through October 29, and includes CDQ.  The preferred alternative is Alternative 2.  The 2006 and 2007 OFLs, ABCs, and TACs were adopted by the Council in 
December 2005. 
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Table 2.7!!"#$!%&'()*+,'-.!/'&!01123!01143!5-6!0117!/'&!%'88'*93!:5*,/,*!*'6!5-6!#+95!
;5*9)&)8<!#8.'!,-*8=6)6!,.!>,';5..!%&'()*+,'-.!5-6!'?)&588!*5+*@!&5+,'!/'&!)5*@!;5-5A)6!5&)5!
B#CD$!=-%=>8,.@)6!65+5E<!
!

TAC 

Species Area 2006 2007 2008 
Pollock GOA 85,807 70,507 72,007 
Pollock EBS 1,485,000 1,419,800 1,168,700 
Pollock AI 19,000 19,000 19,000 
Pacific cod GOA 52,264 44,705 30,436 
Pacific cod BSAI 188,180 144,045 118,049 
Atka mackerel GOA 1,500 1,500 1,500 
Atka mackerel BSAI 63,000 90,900 65,100 
   

Biomass 

Species Area 2006 2007 2008 
Pollock GOA 771,457 819,510 896,227 
Pollock EBS 9,681,630 9,570,530 9,877,730 
Pollock AI 130,000 130,000 130,000 
Pacific cod GOA 438,295 412,970 420,938 
Pacific cod BSAI 1,241,710 1,167,570 1,215,240 
Atka mackerel  GOA n/a n/a n/a 
Atka mackerel  BSAI 550,517 496,627 460,297 
   

Ratio 

Species Area 2006 2007 2008 
Pollock Eastern GOA 0.11 0.09 0.08 
Pollock Central GOA 0.11 0.09 0.08 
Pollock Western GOA 0.11 0.09 0.08 
Pollock Pribilof Islands 0.15 0.15 0.12 
Pollock Eastern AI 0.15 0.15 0.15 
Pollock Central AI 0.15 0.15 0.15 
Pollock Western AI 0.15 0.15 0.15 
Pacific cod Eastern GOA 0.12 0.11 0.07 
Pacific cod Central GOA 0.12 0.11 0.07 
Pacific cod Western GOA 0.12 0.11 0.07 
Pacific cod Pribilof Islands 0.15 0.12 0.10 
Pacific cod Eastern AI 0.15 0.12 0.10 
Pacific cod Central AI 0.15 0.12 0.10 
Pacific cod Western AI 0.15 0.12 0.10 
Atka mackerel Eastern GOA n/a n/a n/a 
Atka mackerel Central GOA n/a n/a n/a 
Atka mackerel Western GOA n/a n/a n/a 
Atka mackerel Pribilof Islands n/a n/a n/a 
Atka mackerel Eastern AI 0.11 0.18 0.14 
Atka mackerel Central AI 0.11 0.18 0.14 
Atka mackerel Western AI 0.11 0.18 0.14 
!
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!
Table 2.8! "#$%&'#&$!()*!+(',&+!$-&.#&$!/0'!123!4/#'$+!-()&56!()*!7839!4$&.0)*!-()&56:!!"0'!
/;'+%&'!#)/0'<(+#0)!0)!/#$%&'#&$!+(',&+$!$&&!$&.+#0)!=:>!0/!+%&!73:!
!
Species Trawl Hook-and-line Pot Jig 
?(55&@&!-0550.A! B! ! ! !
C(.#/#.!.0*! B! B! B! B!
D&&-E(+&'!
/5(+/#$%!

B! ! ! !

F&G!$05&! B! ! ! !
"5(+%&(*!$05&! B! ! ! !
8%(550E!E(+&'!
/5(+/#$%!

B! ! ! !

3''0E+00+%!
/50;)*&'!

B! ! ! !

8(H5&/#$%! B!4H@.(+.%!0)5@6! B!49"I!/#$%&'@6!! ! !
C(.#/#.!0.&()!
-&'.%!

B! ! ! !

8%0'+'(A&'!
'0.A/#$%!4H@.(+.%!
0)5@6!

! ! ! !

F0;,%&@&!
'0.A/#$%!4H@.(+.%!
0)5@6!

! ! ! !

2+%&'!'0.A/#$%!
4H@.(+.%!0)5@6!

! ! ! !

J0'+%&')!
'0.A/#$%!!

B! ! ! !

C&5(,#.!$%&5/!
'0.A/#$%!

B! ! ! !

K%0')@%&(*!
'0.A/#$%!4H@.(+.%!
0)5@6!

! ! ! !

7#,!$A(+&$! B! ! ! !
L0),)0$&!$A(+&$!
4?!123!H@.(+.%!
0)5@6!

! ! ! !

2+%&'!$A(+&$!
4H@.(+.%!0)5@6!

! ! ! !

D&<&'$(5!8%&5/!
'0.A/#$%!

! B! ! B!

3+A(!<(.A&'&5!
4H@.(+.%!0)5@6!

! ! ! !

2+%&'!$-&.#&$M! ! ! ! !
M0.+0-;$N!$O;#*N!$%('AN!()*!$.;5-#)$!!
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Table 2.9  !"#$%&'()*+,-.,*/)+01/."(,+.#%)2+(%+.*/+3/"(%4+5/-0-26+78/$.(-%+9)8-%&)0:26+-%&+!$8'+
#'+78-);-0,2<+
+

Bering 
Sea (BS) 

Percent pollock/BS 
Groundfish 

Percent P. cod/BS 
Groundfish 

Percent Atka 
mackerel/BS 
Groundfish 

Total BS 
Groundfish 

Year Pollock % P. cod % A. mackerel % Total 
=>?@+ =A@6A>B+ @@C+ =D6@EF+ DC+ + EC+ D>D6F>=+
=>?G+ BDE6GG=+ ?AC+ =@6A=>+ @C+ + EC+ D@@6D?>+
=>??+ B?=6?AF+ GFC+ =F6BEE+ @C+ + EC+ @GB6EF=+
=>?A+ GGE6D?B+ ??C+ DB6E?@+ @C+ + EC+ FD?6DEF+
=>?F+ AEB6=F=+ ADC+ GA6>EB+ ?C+ + EC+ >?A6EFD+
=>?>+ F?B6AF>+ ABC+ GE6DG=+ @C+ + EC+ =6=>B6EBE+
=>AE+ =6BG?6G?G+ A>C+ AE6E>@+ @C+ + EC+ =6G>D6?@>+
=>A=+ =6A@D6A?D+ FBC+ @D6EG@+ BC+ + EC+ B6=DA6DB?+
=>AB+ =6FA@6GD@+ FAC+ @B6>EG+ BC+ + EC+ B6=@>6E>B+
=>AD+ =6AGF6>=>+ FGC+ GD6DF?+ DC+ + EC+ B6E?@6@@@+
=>A@+ =6GFF6D>E+ F@C+ ?B6@?B+ DC+ + EC+ =6>EE6E>B+
=>AG+ =6DG?6AD?+ FBC+ G=6GG=+ DC+ + EC+ =6?@G6BDB+
=>A?+ =6=AA6FBB+ FBC+ GE6@F=+ @C+ + EC+ =6@BF6G?G+
=>AA+ >AF6DAE+ F@C+ DD6DDG+ DC+ + EC+ =6=?F6=@@+
=>AF+ >A>6@D=+ AGC+ @B6G@D+ DC+ FD=+ EC+ =6DEB6GE>+
=>A>+ >=D6FF=+ A>C+ DD6A?=+ DC+ =6>FG+ EC+ =6=G>6G@A+
=>FE+ >GF6BA>+ AFC+ @G6F?=+ @C+ @6>GG+ EC+ =6BB=6>@@+
=>F=+ >AD6GEG+ AAC+ G=6>>?+ @C+ D6EBA+ EC+ =6BG>6???+
=>FB+ >GG6>?@+ A>C+ GG6E@E+ GC+ DBF+ EC+ =6B==6@FD+
=>FD+ >FB6D?D+ AAC+ FD6B=B+ ?C+ =@=+ EC+ =6BFE6BFG+
=>F@+ =6E>F6AFD+ AGC+ ==E6>@@+ FC+ GA+ EC+ =6@GF6B>>+
=>FG+ =6=A>6AG>+ ABC+ =DB6AD?+ FC+ @+ EC+ =6?@>6=E>+
=>F?+ =6=FF6@@>+ ADC+ =DE6GGG+ FC+ =B+ EC+ =6?DD6>==+
=>FA+ =6BDA6G>A+ A?C+ =@@6GD>+ >C+ =B+ EC+ =6?D>6=B=+
=>FF+ =6BBF6EEE+ ?FC+ =>B6AB?+ ==C+ @BF+ EC+ =6F=E6@AE+
=>F>+ =6BDE6EEE+ AGC+ =?@6FEE+ =EC+ D6=B?+ EC+ =6?DE6DFB+
=>>E+ =6DGD6EEE+ FBC+ =?B6>BA+ =EC+ @FE+ EC+ =6?@@6=E>+
=>>=+ =6B?F6D?E+ AAC+ =?G6@@@+ =EC+ B6B?G+ EC+ =6?@A6@GG+
=>>B+ =6DF@6DA?+ A?C+ =?D6B@E+ >C+ B6?=E+ EC+ =6FD=6>G@+
=>>D+ =6DE=6GA@+ AFC+ =DD6=G?+ FC+ BE=+ EC+ =6?A@6@E?+
=>>@+ =6D?B6?>@+ AGC+ =A@6=G=+ =EC+ =>E+ EC+ =6F=F6?BF+
=>>G+ =6B?@6GAF+ ABC+ BBF6@>?+ =DC+ D@E+ EC+ =6A@G6F>E+
=>>?+ =6=F>6B>?+ ABC+ BE>6BE=+ =DC+ AFE+ EC+ =6?GD6DGG+
=>>A+ =6==G6B?F+ ?FC+ BE>6@AG+ =DC+ =A=+ EC+ =6?@E6G>E+
=>>F+ =6=E=6@BF+ A@C+ =?E6?F=+ ==C+ >E=+ EC+ =6@F?6AD>+
=>>>+ FF>6GF>+ A@C+ =D@6?@A+ ==C+ B6EEF+ EC+ =6BEE6DFA+
BEEE+ =6=DB6AD?+ A?C+ =G=6DAB+ =EC+ BD>+ EC+ =6@>A6GBE+
BEE=+ =6DFA6@GB+ FBC+ =@B6@GB+ FC+ B?@+ EC+ =6?>@6?AA+
BEEB+ =6@F=6F=G+ F=C+ =??6GGB+ >C+ GAB+ EC+ =6FD>6=AE+
BEED+ =6@>B6ED>+ FEC+ =FE6G>B+ =EC+ ?6D?B+ EC+ =6FA=6BAD+
BEE@+ =6@F=6?AF+ A>C+ =F@6>?=+ =EC+ A6EA>+ EC+ =6FAA6DF>+
BEEG+ =6@FD6E>?+ FEC+ =?E6>BB+ >C+ D6@>G+ EC+ =6F@>6EG@+
BEE?+ =6@F?6@BG+ A>C+ =?F6EBB+ >C+ D6=AE+ EC+ =6FAB6>>B+
BEEA+ =6DGD6>>E+ AFC+ =D>6@GA+ FC+ D6EB=+ EC+ =6ADA6A>A+
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!
!
Table 2.10.  Chronology of SSL protection measures in Alaska groundfish fisheries.   
"##$! %&'()!*+(!,-./!012-!345*5!-*(33()!5(6!347&!65!(&'6&8()('9!!!

 -+77*4&8!:6&&('!*7!)(';<(!-*(33()!5(6!347&!=7)*634*>9!
 ,5*6:345+('!?&=!07!@)6&54*A07!245+4&8!.)(65!6)7;&'!-*(33()!5(6!347&!)77B()4(59!!-*6*(!7C!.365B6!6357!
6'7D*('!*+(5(!<375;)(59!E248;)(!F9FGH!

"##F! 07!@)6I3!J7&(5!6)7;&'!-*(33()!5(6!347&!)77B()4(5!(5*6:345+('9!!E248;)(!F9F#H!
 "$&=!6)7;&'!)77B()4(5!
 F$&=!6)7;&'!57=(!)77B()4(5!4&!*+(!.!-(657&9!!!
 K7&;*!L73(!<375('!:>!4&*()&63!<7&M(&*47&!

"##?! -*(33()!-(6!N47&!O)4*4<63!L6:4*6*!,5*6:345+('!;&'()!P$!O2Q!R6)*!FFS9!!E248;)(!F9?$H!
 F$&=!6)7;&'!Q77B()>!6&'!L6;37;*5!6&'!*+(!T787537C/!-+(34B7C/!6&'!-(8;6=!R655!27)684&8!.)(659!

"##P! T473784<63!UD4&47&!455;('!5*6*4&8!*+6*!C45+()4(5!7C!*+(!V;3C!7C!.365B6!6&'!T()4&8!-(6/!.3(;*46&!W536&'5!X&7*!34B(3>!
*7!Y(7D6)'4J(!*+(!<7&*4&;('!(Z45*(&<(!7C!-*(33()!-(6!N47&59!

"##[! -*(33()!5(6!347&5!I(5*!7C!"\\!'(8)((5!](5*!37&84*;'(!6)(!345*('!65!(&'6&8()('9!
"##G!
!

 .*B6!16<B()(3!6&'!R7337<B!T473784<63!UD4&47&!"!455;('9!!W*!56>5!*+6*!*+(5(!C45+()4(5!Y(7D6)'4J(!*+(!
)(<7M()>!7C!-*(33()!5(6!347&59!!!

 V)7;&'C45+!245+()>!T473784<63!UD4&47&!F!455;('9!
 T6&!7&!C7)68(!C45+4&8!65!4=D7)*6&*!*7!=6)4&(!=6==6359!

"###! 07!*)6I3!J7&(5^!248;)(!F9?"!
 012-!<375(5!*+(!.3(;*46&!W536&'5!-;:6)(6!EP\"/!P\F/!P\?H!*7!'4)(<*('!C45+4&8!C7)!R7337<B!
 OLAO_U.!4&!*+(!T()4&8!-(6!O)(6*('!4&54'(!*+(!T787537C!27)684&8!.)(6!
 .*B6!16<B()(3!@7*63!.337I6:3(!O6*<+!C7)!4&54'(!6&'!7;*54'(!7C!-*(33()!5(6!347&!O)4*4<63!L6:4*6*!
 .''4*47&63!Q2QR.!R7337<B!07!@)6I3!.)(65!`!.!-(657&!6&'A7)!T!-(657&9!!!
 !W&!F$$$!.''4*47&63!R7337<B!Q2QR.a5!6''('9!!

F$$$!!!  b;3>!^!!b;'8(!c433>!455;(5!@)6I3!W&Y;&<*47&!C7)!633!-*(33()!5(6!347&!O)4*4<63!L6:4*6*/!65!D()!P$!O2Q!FFS9!!!
 07M(=:()9!!T473784<63!UD4&47&!&;=:()!?!455;(5!I4*+!"?!O375('!6&'!Q(5*)4<*('!.)(659!E248;)(!F9?FH9!

F$$"!  ,=()8(&<>!Q;3(!455;('!I4*+!16&68(=(&*!C)7=!b6&;6)>!F$$$9!E248;)(!F9?"H9!
 ,=()8(&<>!Q;3(!,ZD4)('!b;&(!F$$"9!!16&68(=(&*!)(M()*('!*7!07M(=:()!?$/!T473784<63!UD4&47&!E248;)(!
F9?FH9!

 b;3>!"[/!F$$"!!!24&63!Q;3(!455;('!I4*+!O;))(&*!16&68(=(&*!:65('!7&!)(<7==(&'6*47&5!:>!*+(!-*(33()!-(6!
N47&!Q(657&6:3(!6&'!R);'(&*!.3*()&6*4M(!O7==4**((9!!-*(33()!5(6!347&!=6&68(=(&*!:)7B(&!7;*!:>!O)4*4<63!
L6:4*6*!34=4*5/!*6)8(*!C45+()4(5!7C!D7337<B/!R9<7'/!6&'!.*B6!=6<B()(3!6&'!8(6)!*>D(9!!E248;)(!F9??H!

F$$\! -=633!<+6&8(5!*7!VU.!--N!D)7*(<*47&!=(65;)(5!:65('!7&!4&C7)=63!<7&5;3*6*47&!E248;)(!F9?\H9!
!
!
!
Table 2.11.  Pacific cod allocations by season and area in the GOA 
Area Gear Season TAC 

Apportionment 
Inshore Offshore 

]!6&'!O!
Q(8;36*7)>!
.)(65!

LdN!
R7*!
b48!

b6&!"!`!b;&(!"$! S$! #$! "$!
-(D*!"!`!K(<!?"! \$! #$! "$!

]!6&'!O!
Q(8;36*7)>!
.)(65!

@)6I3! b6&!F$!`!b;&(!"$! S$! #$! "$!
-(D*!"!`!07M!"! \$! #$! "$!

,!Q(8;36*7)>!
.)(6!

.33! b6&!"!`!K(<!?"!
Eb6&!F$!C7)!
*)6I3H!

"$$! #$! "$!

!
!
!
!
!
!
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Table 2.12.  General SSL protection area closures in BSAI 
Area Restriction Season Exceptions!
"##$%&'%(!)*+,! -#!.&#/012'(3!2'(3'0.!401!0#!5%((%6!7&40('7!89

:!0!;'!
+66!<%4&! !

"##$%&'%(!+,!  -#!1'&%=7%1!2'(3'0.!2#&!>#66#=$!89?8!
0;@!

 -#!1'&%=7%1!2'(3'0.!2#&!+7$4!
;4=$%&%6!A'73!7&4A6!.%4&!89B8!C!#2!
BDEF!C!401!89?8!0;!G!#2!BDEFC@!!

 -#!1'&%=7%1!2'(3'0.!2#&!H@!=#1!I<!
7&4A6!89?8!1/&'0.!JK+!2'(3%&<L!89B8!
427%&!JK+!2'(3%&<L!401!89B8!0;!G!#2!
BDEFC@!!!

 -#!1'&%=7%1!2'(3'0.!2#&!H@!=#1!I<!>#7!
#&!3##$940196'0%!89:!'0!C!401!M!+,!
401!C!>#&7'#0!#2!G+,L!401!89?8!'0!
73%!G!>#&7'#0!#2!G+,@!

+66!<%4&! )/61'&!,@!=6#(%1!7#!+7$4!
;4=$%&%6!7&4A6'0.!89BN!
0;L!401!0#!H@!=#1!>#7!401!
3##$940196'0%!1'&%=7%1!
2'(3'0.!89B8@!
!
+.6'.414$!,@!=6#(%1!7#!H@!
=#1!7&4A6!89?8!0;@!

J4/6#/7(!+,!  -#!1'&%=7%1!>#66#=$!2'(3'0.!89?8!0;!
 -#!H@!=#1!7&4A6!89:!0;@!
 -#!H@!=#1!7&4A6!89?8!1/&'0.!JK+!
+7$4!;4=$%&%6!2'(3%&<@!

 -#!H@!=#1!>#7!#&!3##$!401!6'0%!
2'(3'0.!89?8!0;!'0!G!>#&7'#0!#2!G+,@!!!

 -#!+7$4!;4=$%&%6!7&4A6!2'(3'0.!89:!
0;!C!#2!BDEF!C!401!89?8!0;!G!#2!
BDEFC@!

!

+66!<%4&! !

J4/6#/7(!)*!  -#!1'&%=7%1!>#66#=$!2'(3'0.!54&'%(!
2&#;!89:!0;!7#!89?8!0;@!!!

 -#!1'&%=7%1!2'(3'0.!2#&!H@!=#1!I<!
7&4A6!54&'%(!89:!0;!7#!89?8!0;@!!

 -#!1'&%=7%1!2'(3'0.!2#&!H@!=#1!A'73!
>#7!#&!3##$940196'0%!.%4&!54&'%(!89:!
0;!7#!89?8!0;@!

 -#!1'&%=7%1!2'(3'0.!2#&!+7$4!
;4=$%&%6!89?8!0;@!

+66!<%4&! !

Area Restriction Season Exceptions!
"##$%&'%(!)*!!!  -#!1'&%=7%1!7&4A6!2'(3'0.!2#&!H@!=#1!

#&!>#66#=$!89B8!0;@!
 -#!1'&%=7%1!2'(3'0.!2#&!H@!=#1!A'73!
3##$!401!6'0%!#&!>#7!.%4&!89:!0;@!

 -#!1'&%=7%1!2'(3'0.!2#&!+7$4!
;4=$%&%6!A'73!7&4A6!8!7#!?8!0;@!

+66!<%4&! *%4!K'#0!"#=$(!O+;4$P!0#!
>#7!#&!3##$940196'0%!
2'(3'0.!2#&!H@!=#1!A'73'0!89
D!0;@!
)#.#(6#2!,@!401!+1/.4$!,@!
4&%!'0!73%!)#.#(6#2!
Q#&4.'0.!+&%4L!=6#(%1!7#!
1'&%=7%1!2'(3'0.!2#&!
>#66#=$L!H@!=#1!401!+7$4!
;4=$%&%6@!

H&'I'6#2!,(@!34/6#/7(! -#!1'&%=7%1!7&4A6!2'(3'0.!2#&!H@!=#1!#&!>#66#=$!
89:!0;!

+66!<%4&! !

G4(7!#2!BDE!!CL!7&4A6!
.%4&!

"##$%&'%(!=6#(%1!89B8!0!;'R!34/6#/7(!=6#(%1!
89:!0;!

+66!<%4&! +.6'.414$!=6#(%1!89?8!0;!

C%(7!#2!BDE!!CL!
7&4A6!.%4&!

"##$%&'%(!S!34/6#/7(!=6#(%1!89?8!0;!/07'6!
+7$4!;4=$%&%6!2'(3%&<!'0('1%!**K!MJ!'(!
=6#(%1!O4>>6'%(!7#!+!S!)!(%4(#0(PL!73%0!H!=#1!
7&4A6'0.!=6#(%1!89:!0;!#2!34/6#/7(!401!89B8!0!
;'!#2!&##$%&'%(!

+66!<%4&! !

H#7L!JSK!.%4&!'0!
+6%/7'40!,(6401(!

M6#(%1!'0!**K!MJ!%4(7!#2!BD:!!C!7#!BD8!!CR!
)/61'&!&##$%&<!=6#(%1!89B8!0;R!+.6'.414$!
&##$%&<!=6#(%1!89?8!0;!

+66!<%4&! !

*%./4;!2#&4.'0.!4&%4! M6#(%1!7#!>#66#=$L!H@!=#1!401!+7$4!;4=$%&%6! +66!<%4&! !
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!"#"$%"&'&"()#*+#'
)(,)'

-%"$,.'/"'0/1)'2)31,(,%4'56'3".4')+.'7"%%"31'
.*(,3/,.'&*$8*+#'

0%%'9,)(' !"#"$%"&'5)3*&*3'-".'
:;,27/*"+'0(,)'<=>')+.'
?*#'@,$$,%$'A'BCD'/)(#,/*+#'
56'3".')%%"E,.'F'"&'%*+,'
,;/,+.*+#'&("2')'7"*+/'G'
+2'H'"&'!*$8"7'5"*+/'/"'
-)7,'I)+)1'

F/6'>)E(,+3,'='<)%%'
J$64'-)7,'H,E,+8)24'
K"L+.'J$6'8)L%"L/$'

-%"$,.'CMNC'+2'/"'7"%%"314'56'3".')+.'0/1)'
2)31,(,%'

0%%'9,)(' '

O+)%)$1)P!*$8"7'
5"*+/'='01L/)+'
J6PK,,&M>)@)''
8)L%"L/$'

H"'.*(,3/,.'<=>'&*$8*+#'&"('56'3".'CMQC'+2'' 0%%'9,)(' R,$$,%$'ABCD':'"&'QBSTU'
)(,',;,27/6'''
V*#'@,$$,%$'7("8*W*/,.'*+'QC'
+2'!*$8"7'5/6'-%"$L(,'U'
"&'QBST'U'

F/,%%,('F,)'>*"+'
-"+$,(@)/*"+'0(,)'
XF-0Y'

H"'.*(,3/,.'&*$8*+#'&"('7"%%"31' 0'$,)$"+' '

-)/38,('R,$$,%'
Z7,()/*+#'0(,)'
X-RZ0Y'

H"'.*(,3/,.'/()E%'-P5'&*$8*+#'&"('7"%%"31' !'$,)$"+' '

 
'
Table 2.13.  Pacific cod allocations by season in the BSAI (non-CDQ fisheries) 
'

 
 
Table 2.14.  Pollock allocations by season and area in the BSAI 
Area DFA Season DFA Allocation Restriction 
!,(*+#'F,)' J+$8"(,'[C'\'

-P5']C'\'
^"/8,($8*7'QC'\'

V)+'NC'_'VL+,'QC' ]C'\' H"'2"(,'/8)+'N`'\'
&("2'/8,'F-0'W,&"(,'
07('Q'

VL+,'QC'_'H"@'Q' BC'\' '
0%,L/*)+'J$%)+.$' 0%,L/'-"(7'QCC'\' V)+'NC'_'VL+,'QC' ]C'\' '

VL+,'QC'_'H"@'Q' BC'\' '
!"#"$%"&' ' -%"$,.' ' '
 
'
'
'
'
'
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!
!
!
!
Table 2.15.  Atka mackerel allocations by season and area in the BSAI!
Gear  ITAC Gear 

Split 
Area Spatial ITAC 

Split 
Season Seasonal 

Allocation 
Restrictions 

"#$! %&!'! ! ! "()!*!+!,-.!
/*!

! !

01(23! %45!'! 6!7!8!
9-$:3(;<1=!
>1-(?!

%@5!'! "()!&A!+!>B1!
*C!

CA!'! D(.E!?-(?<)F?!
E(1G-?;!3#H#;-I!;<!@A!
B-1.-);!<J!?-(?<)(3!
(BB<1;#<)H-);!!#)!6!
7!8!KL>?!M?--!
1-$:3(;#<)?N!

O-B;!*!+!P<G!
*!

CA!'!

D!9-$!>1-(!7!
Q-1#)$!O-(!

%/&!'! "()!&A!+!>B1!
*C!

CA!'! !

O-B;!*!+!P<G!
*!

CA!'! !

!
!
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Table 2.16 !"#$%&'(")*"+*,-&&.)/*#%)%0.#.)/*#.%(-&.(*/"*/1.*2333*4'5$*6789*
*

Management 
Measures*

RPA from the FMP 
Biological Opinion*

SSL Protection Measures Since 2000 
BiOp*

Additional Measures 
That May Protect SSLs*

Harvest 
Control Rule*

:;<=*2333*4'">"0',%>*
5$')'")*?>"@%>*!")/&">*
6->.*

A%&B.(/*!")/&">*6->.*C*)"*D'&.,/.D*+'(1')0*
'+*@'"#%((*E*423F*+"&*79*,"DG*$">>",HG*
%)D*8/H%*#%,H.&.>*IJKL923IDMINMM*

*

No Transit 
Zones*

O*)#*)"C/&%)('/*P").(*
%&"-)D*$&'),'$%>*
&""H.&'.(*

O*)#*)"C/&%)('/*%)D*)"*0&"-)D+'(1*+'(1')0*
P").(*%&"-)D*$&'),'$%>*&""H.&'.(*IQ%@>.*
R2*/"*$%&/*JKLM*

*
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Area Closures! "##!$%&'(')"!*+,-*!
.-*+/01,-.!1*!2-*,2+3,-.!
42!3#4*-.!,4!5+*6+0/!542!
74##4389!34.9!10.!
:138-2-#!

; <7-3+5+-.!3#4*=2-*!124=0.!!2448-2+-*!>!
61=#4=,*!?@!5+*6-2@9!12-19!*-1*409!10.!
/-12!,@7-!AB1?#-*!CDE!10.!FG!,4!712,!EHIJ!

; K-2+0/!<-1!)4##438!'-*,2+3,+40!"2-1!
3#4*-.!,4!74##438!5+*6+0/!+0!"!*-1*40!
AEHILGGA1JAHJA++JJ!

; K4/4*#45!"2-1!!10.!<-/=1:!(421/+0/!
"2-1!3#4*-.!,4!.+2-3,-.!5+*6+0/!542!
74##4389!34.9!10.!:138-2-#L!
AEHILGGA1JAHJAMJ!10.!A1JANJA+JJ!!

; O4!5+*6+0/!542!74##438!+0!$%!+0!,6-!"M!A!
EHILGGA1JANJA++JJ!

; O4!,21P#!5+*6+0/!542!)L!$4.!+0!,6-!",81!
:138-2-#!612Q-*,!#+:+,!12-1!A%R"J!
.=2+0/!,6-!",81!:138-2-#!%R"!5+*6-2@!
AEHILGGA1JANJA+QJJ!

; !O4!5+*6+0/!542!",81!:138-2-#!+0!,6-!
%R"!-S3-7,!.=2+0/!1**+/0-.!7-2+4.*!10.!
#431,+40*!45!!%R"!5+*6-2@!
AEHILGTA1JANJA+++JJ!

; O4!.+2-3,-.!5+*6+0/!542!",81!:138-2-#!+0!
,6-!UV"!AEHILGG!A?JAGJA+QJJ!

! ! ! !
!

; W(%!10.!%")$!
2=#-!?4,,4:!340,13,!
/-12!3#4*=2-*!124=0.!
*-1:4=0,*!10.!!
3421#!/12.-0*!P6+36!
:1@!?-!=*-.!542!
5421/+0/!?@!<<R*!
10.!:1@!?-!#431,-.!
0-12!<<R!2448-2+-*!
10.!61=#4=,*9!
2-.=3+0/!
.+*,=2?103-!10.!
74,-0,+1#!
34:7-,+,+40L!!
AB1?#-*!GG9!GX9!10.!
GE!,4!712,!EHIJ!

; Y1#2=*!)24,-3,+40!
"2-1!3#4*=2-!,4!
5+*6+0/!XDFG!0:!
124=0.!'4=0.!
M*#10.!10.!,6-!
BP+0*!C&FDI&XT!
AEHILGGA1JACJJ!

; O4!,21P#+0/!+0!
)2+?+#45!M*#10.!
%1?+,1,!
$40*-2Q1,+40!Z40-!
AEHILGGA1JAEJJ!!

; $[V"!3#4*-.!,4!
74##438!$&)*!+0!,6-!
K!*-1*40!
AEHILGGA1JA\JJ!

; O-12!<642-!K2+*,4#!
K1@!B21P#!$#4*=2-!!
?-,P--0!C&FDE&F\!
AEHILGG!A1JAIJJ!

!
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Season 
Closures!

" #$!%&'()*+,!-.-!%$!

-./01!!

" +$!%&'()*+,!2$&!

3$))$456!4$76!$&!

8'459&9)!--.-!%$!

-./01!

" !+$!2*:;*+,!2$&!

3$))$456!4$76!$&!

8'459&9)!*+:*79!

<=!--.-!%$!-./0!

" #$!,&$>+72*:;!%&'()*+,!-.-!%$!-./0!

?@ABC/D?4EE!

" <)$:>&9!39&*$7!F9%(99+!GHI!3$))$45!J!

'+7!<!:9':$+:!?@ABC/D?7E?/EE!

" <)$:>&9!39&*$7!F9%(99+!IK!I%5'!

8'459&9)!I!'+7!J!:9':$+:!

?@ABC/D?9E?DEE!!

" <)$:>&9!39&*$7!F9%(99+!JLIK!MC!4$7!!

3$%!I!'+7!J!:9':$+:!?@ABC/D?9E?NEE!!!

" #$!%&'()*+,!2$&!I%5'!8'459&9)6!3$))$456!

$&!4$7!--.-!%$!-/.D-?@ABC/DE!

!

Seasons and 
Apportionment
s !3$))$45!

" JLIK!O!-./0!

?P0QE6!@.--!?@0QE1!

" GHI!!O!-./0!

?P0QE6!@.--!?@0QE!

" IK!O!-./0R!+$!8$&9!%;'+!P0!Q!$2!IJ<1!

@.--!&98'*+79&!$2!'++>')!SI<!

?@ABC/0?'E?NE?***EE!

" JL!-./0O@.-0!?P0QE6!@.-0O--.-!?@0QE1!

?@ABC/0?'E?NE?*E?JEE!

" GHI!!O!-./0!OD.-0!?/NQE1!D.-0O!N.D-!

?/NQE6!T./NO-0.-!?/NQE6!-0.-O--.-!

?/NQE!?@ABC/0?'E?NE?*UEE!

!

Seasons and 
Apportionment
s!!
4$7!

" JLIK!O!-./0!

?P0QE6!@.--!?@0QE1!

" GHI!O!-./0!?P0QE6!

@.--!?@0QE!

" JLIK!%&'()!O!-./0OP.-!?@0QE6!P.-O@.-0!

?/0QE6!@.-0O--.-!?/0QE!

?@ABC/0?'E?AE?***EE!

" JLIK!)$+,)*+9O!-.-O@.-0!?@0QE6!@.-0O

-/.D-!?P0QE!?@ABC/0?'E?AE?***EE!

" JLIK!3$%!O!-.-O@.-0!?@0QE6!!B.-O-/.D-!

?P0QE!?@ABC/0?'E?AE?***EE!

" JLIK!V*,O!-.-OP.D0!?P0!QE6!P.D0OT.D-!

?/0!QE6!T.DO-/.D-!?P0QE!

?@ABC/0?'E?AE?***EE!

" W.<!GHI!%&'()!O!-./0O@.-0!?@0QE6!B.-O

-/.D-!?P0QE!?@ABC/0?'E?--EE!

" W.<!GHI!2*X97!O!-.-O@.-0!?@0QE6!B.-O

-/.D-!?P0QE!?@ABC/0?'E?--EE!

!
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Seasons and 
Apportionment
s  !"#$%&%'(

) *+,-(.(/012(
342567(80//(382569(

) :;,(.((/012(
342567(80//(38256(

*+,-(.(/012(.(40/<(3<256("=>(?0/.//0/(
3<256(38@?A123"63B63CC63,6(
(

(

(

Catch Limits 
Inside CH(

DE''E#$7(#E>7("=>(
!"#$%&%'F(4(G%"GE=G(
3/0127(40/7(<0//(B0116(
C=GC>%(HI0JKJD,(LCMN(
#"M#N('C!CMG(O"G%>(E=(
G%"GE=("=>("&%"(GP%#CQC#(
OCE!"GG(%GMC!"M%G((

) ,(G%"GE=(PE''E#$(N"&R%GM(C=(+H,('C!CM%>(
ME(1B5(EQ("==S"'(T,H(P&CE&(ME(,P&C'(/(
38@?A123"63<63C63H66(

(
) U"#$%&%'(N"&R%GM(EQ(G%"GE="'(

"PPE&MCE=!%=M('C!CM%>(ME(825(C=GC>%(HI(
38@?A123"63B63CC63H66(

(
(

(

Other Catch 
Limits(

( ) IV,(QCGN%&W(C=(MN%(,-(>E%G(P'"MEE=C=X(
EQ(MN%(,M$"(!"#$%&%'(QCGN%&W(ME(&%>S#%(
%QQE&M(C=GC>%(HIA((38@?A123"63B63CCC66(

) <25("''E#"MCE=(EQ(,-(PE''E#$(ME(R%GG%'G(
Y(82QM(OW(12/Z("=>(O%WE=>(G'ELC=X(
QCGNC=X(&"M%((38@?A123"63<63CCC66((

(

Experimental 
Design(

V"&X%(G#"'%F((4(G%MG(EQ((
&%GM&C#M%>0#'EG%>("&%"G(
QE&(#E!P"&CGE=(

+!"''(G#"'%(%[P%&C!%=MG(QE&(D"#CQC#(#E>7(
,M$"(!"#$%&%'7("=>(PE''E#$(M%GMC=X('E#"'(
>%P'%MCE=(NWPEMN%GCG(

(

Observer 
Coverage(

\E(#N"=X%(ME(#S&&%=M(
EOG%&R%&(#ER%&"X%(
&%]SC&%!%=MG(

\E(#N"=X%(ME(#S&&%=M(EOG%&R%&(#ER%&"X%(
&%]SC&%!%=MG(

(
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VMS!! ! "#$!%&'()%&*!+,!-..!/&00&.0!1&23&45!56+0&!
(0),7!8)7!7&-%9!:6&,!;)06),7!;+%!4+..+3<=!
3+*=!+%!>-3<&%&.?!!1@AB?A1-91CD99!

E F..!/&00&.0!),!FG!
%&'()%&*!5+!+4&%-5&!
"#$?!!
1@AB?A1-91HC99!

E F..!/&00&.0!),!IJF!
:)56!>+K).&!K+55+>!
3+,5-35!7&-%!+,!
K+-%*!%&'()%&*!5+!
6-/&!"#$!
1@AB?A1-91HH99!

Registration 
Requirements!

L+,&! M%&%&7)05%-5)+,!%&'()%&*!;+%!F5<-!>-3<&%&.!
;)06&%N!

E FOF!;+%!P$!
4+..+3<=!0.+:0!*+:,!
;)06&%N!5+!%&*(3&!
4+5&,5)-.!
3+>4&5)5)+,?!1M-%5!
@AB=!0(K4-%5!O9!

E Q&7)05%-5)+,!
%&'()%&*!;+%!FG!
4+..+3<!;)06&%N!
1@AB?A1.99!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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Table 2.17! "#$%%$&!"$'!()*+!,&*#$-#)*+!.&$'/!0+1!2*!3&*4+56)/7!8)/7)+9!")#$/!:;'<%$!=>!#*!?@!A8B!,'&#!CDEF!
!

A*%41+!241<$&!=! >! 0! G! ?! C! D!

")#$!2'1$! .&$'!*&!"4<'&$'!
H*4+5'&)$/!6&*1! H*4+5'&)$/!#*=! 2*!#&'+/)#>!

('#)#45$!! (*+9)#45$! ('#)#45$! (*+9)#45$! 0!+1!

I'%&4/ JK :,&)<)%*6/F H$&)+9 "$' ?D ==K@@ 2 =CE ?CK@@ I L
.##4!JKMA'N$!I&'+9$%%! .%$4#)'+!JK ?>!?GKC@!2 =D>!>DKE@!O! ?>!??KG@!2 =D>!>DK>@!O L

.9'##4!JKM3)%%*+!,#K! .%$4#)'+!JK ?>!>GK=0!2 =D0!>=K0=!O! L

.9'##4!JKMA'N$!"'<'P! .%$4#)'+!JK ?>!>>K?@!2 =D0!G0K0@!O! ?>!>=KQ@!2 =D0!G=KG@!O L

H4%5)&!JK! .%$4#)'+!JK ?>!>@K>?!2 =D?!?GK@0!O! ?>!>@K0Q!2 =D?!?0KQ?!O L

R)/P'!JKMA'N$!"#K!"#$N7$+! .%$4#)'+!JK ?=!?>K?@!2 =DD!=>KD@!O! ?=!?0K?@!2 =DD!=>K@@!O L

R)/P'!JKM()$6!A*S$! .%$4#)'+!JK ?=!?DK=C!2 =DD!>@KG=!O! ?=!?DK>G!2 =DD!>@K?0!O L

.T49'5'P!,*)+#! .%$4#)'+!JK ?=!G?K0C!2 =DQ!>GK0@!O! L

.1-7)#P'!JKMA*%41+!B*-P/! .%$4#)'+!JK ?=!0>K0>!2 =DQ!GEK>Q!O! L

.1-7)#P'!JKMO'/#!A'N$! .%$4#)'+!JK ?=!>>K>C!2 =DE!>DKE0!O! ?=!>>K@@!2 =DE!>DK@@!O L

"$1)/*N*-7+*)M,$#&$%!,#K! .%$4#)'+!JK ?>!@=KG@!2 =DE!0CKE@!O! ?>!@=K?@!2 =DE!0EK@@!O L

"$1)/*N*-7+*)!JKM,*-7+*)!,#K! .%$4#)'+!JK ?=!?DK0@!2 =DE!GCK@@!O! L

U%'P!JKMV'/9*W!,#K! .%$4#)'+!JK ?=!=QKE@!2 =DQ!?QKE@!I! ?=!=QKD@!2 =DQ!?EKC@!I L

;'9!JK! .%$4#)'+!JK ?=!00K?@!2 =DQ!0GK?@!I! L

3&'1N!B*-P! .%$4#)'+!JK ?=!>QKQD!2 =DQ!>@K?Q!I! L

.5'P!JK! .%$4#)'+!JK ?=!0?K?@!2 =DC!?DK=@!I! ?=!0DKG@!2 =DC!?EKC@!I L

R'/'#*-7)!JK! .%$4#)'+!JK ?>!==K==!2 =D?!0=K@@!I! L

.9%)9'5'P!JK! .%$4#)'+!JK ?>!@CK@E!2 =D>!?GK>0!I! L

"$94'1!JKM"'55%$&)59$!,#K! .%$4#)'+!JK ?>!>=K@?!2 =D>!0GKG@!I! ?>!>=K@>!2 =D>!00KC@!I L

L4+'/P'!JK! .%$4#)'+!JK ?>!G=KG@!2 =D@!0CK0?!I! L

.549'P!JK! H$&)+9!"$' ?>!?GKD@!2 =CE!=@K?@!I! L

X9-74%!JK! 34%6!*6!.%'/P' ?>!?EKD=!2 =CQ!>GK>G!I! L

H*9*/%*6!JKM8)&$!JK! H$&)+9!"$' ?0!??KCE!2 =CQ!@>K@?!I! L

.P4#'+!JKMA'N$!Y*&9'+! 34%6!*6!.%'/P' ?G!@0K0E!2 =C?!?EKC?!I! ?G!@0KD@!2 =CC!@0KCQ!I L

.P4+!JKMH)%%)+9/!V$'5! H$&)+9!"$' ?G!=DKC>!2 =C?!0>K@C!I! ?G!=DK?D!2 =C?!0=KD=!I L
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!"#$%&'($%)*+',' -' .' /' 0' 1' 2'

345*'(6%*' 7+*6'"+'3$)6+*6'
8"$&96+4*:';+"%' 8"$&96+4*:'5",' ("'5+6&:45-'

<6545$9*'' <"&=45$9*' <6545$9*' <"&=45$9*' .'&%'

>=6%6?'@A' B$#;'";'7#6:?6 0/',.A0C'( ,1/'/2A0C'D' 0/',-AEC'( ,1/'/2A0C'D F

3*6'<4"&'G"H?'I7%6?J' 8*+4&='3*6 00'-2AE-'( ,1.',-A,C'D' F

!#$))4&='G"H?:'I3J' B$#;'";'7#6:?6 0/'/,AKE'( ,1-'-1A2''D' F

!#$))4&='G"H?:'I(J' B$#;'";'7#6:?6 0/'/-A20'( ,1-'-1A2''D' F

L4&&6H#*'G"H?' B$#;'";'7#6:?6 0/'/1AC1'( ,1,'/0AE0'D' F

!M*+&6)$+6'@A' B$#;'";'7#6:?6 0/'/0A,E'( ,0K'.-AKK'D' 0/'/0AE2'( ,0K'.0A2/'D F

75?4&:'@A' B$#;'";'7#6:?6 00'C.A-C'( ,0K',2A/C'D' F

!M"N4*5'@A' B$#;'";'7#6:?6 01'CCA0/'( ,01'/,A/-'D' 00'CCA.C'( ,01'/,A1C'D F

!M4+4?";'@A' B$#;'";'7#6:?6 00'/1A0C'( ,00'.KA0C'D' 00'/1A//'( ,00'/.A/1'D F

3$=6+#"6;'@A' B$#;'";'7#6:?6 0E'0.A-0'( ,0-'C-A/C'D' F

O6+%"5'@A' B$#;'";'7#6:?6 0E',.A10'( ,0,'/2A20'D' 0E'CKAKC'( ,0,'0-AC1'D F

P$5*+'ILQ*J'@A' B$#;'";'7#6:?6 0K'-CA0C'( ,0C'-.ACC'D' 0K'-,ACC'( ,0C'-/A0C'D F

D""9*9'@A'IR4:M'@AJ' B$#;'";'7#6:?6 0K'0-AKC'( ,/2'-CA10'D'

3*6#'G"H?:'I!"+9"S6J' B$#;'";'7#6:?6 1C'CKA2E'( ,/1'0CA.C'D'
,'DM*+*'5N"':*5:'";'H""+94&65*:'6+*'=4S*&T'5M*')6:*#4&*'*U5*&9:'4&'6'H#"H?VN4:*'94+*H54"&';+"%'5M*';4+:5':*5'";'=*"=+6WM4H'H""+94&65*:'
6#"&='5M*':M"+*#4&*'65'%*6&'#"N*+V#"N'N65*+'5"'5M*':*H"&9':*5'";'H""+94&65*:A''DM*+*'"&#Q'"&*':*5'";'H""+94&65*:'4:'#4:5*9T'5M65'#"H654"&'
4:'5M*')6:*'W"4&5A'
-'3**'0C'!RG'--.A-C-I6JI-JI4J';"+'+*=$#654"&:'+*=6+94&='.'&%'&"'5+6&:45'X"&*:A'
("5*Y''("'=+"$&9;4:M';4:M4&='X"&*:'6+*'5M*'N65*+:')*5N**&'C'&%'5"'.'&%':$++"$&94&='*6HM':45*A
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Table 2.18! "#$%%$&!"$'!()*+!,&*#$-#)*+!.&$'/!,*%%*-0!1)/2$&)$/!3$/#&)-#)*+/!45'6%$!7!#*!89!:13!,'&#!;<=>! !

!

:*%?@+!A?@6$&!B! C! D! 7! 8! ;! <!

")#$!A'@$! .&$'!*&!"?6'&$'!

E*?+F'&)$/!G&*@! E*?+F'&)$/!#*

B

! ,*%%*-0!A*H

G)/2)+I!J*+$/!G*&!

5&'K%!L$'&!

CMN

4+@>!

('#)#?F$! (*+I)#?F$! ('#)#?F$! (*+I)#?F$!

"#O ('K&$+-$ POQ" ,?+?0 PO E$&)+I "$' ;D 97O99 A B;N 8BO99 R C9

"#O!('K&$+-$!POQ"R!:'S$!! E$&)+I!"$' ;D!BNO99!A B<B!C;O99!R! C9

T'%%!PO! E$&)+I!"$' ;9!D<O99!A B<D!99O99!R! C9

"#O!,'?%!POQ"$'!()*+!3*-0! E$&)+I!"$' 8<!9;O99!A B<9!B<O89!R! D

"#O!,'?%!POQAU!,#O! E$&)+I!"$' 8<!B8O99!A B<9!9;O89!R! D

R'%&?/!PO!4,&)6)%*G/>! E$&)+I!"$' 8<!BBO99!A B;=!8;O99!R! B9

"#O!L$*&I$!POQV'%+*)!,#O! E$&)+I!"$' 8;!D;O99!A B;=!7;O99!R! D

"#O!L$*&I$!POQ"!3**0$&W! E$&)+I!"$' 8;!DDO89!A B;=!79O99!R! D

:'S$!A$K$+2'@! E$&)+I!"$' 8N!D=O99!A B;C!B9O89!R! C9

3*?+F!4R'%&?/!P/%'+F/>! E$&)+I!"$' 8N!D;O99!A B8=!8NO99!R! C9

.##?!POQ:'S$!R&'+I$%%! .%$?#)'+!PO 8C!87O;9!A B<C!C<O=9!U! 8C!88O79!A B<C!C<OC9!U C9

.I'##?!POQL)%%*+!,#O! .%$?#)'+!PO 8C!C7OBD!A B<D!CBODB!U! C9

.##?!POQ:2)&)0*G!,#O! .%$?#)'+!PO 8C!7=O<8!A B<D!C;O99!U! C9

.I'##?!POQ:'S$!"'6'0! .%$?#)'+!PO 8C!CCO89!A B<D!7DOD9!U! 8C!CBON9!A B<D!7BO79!U C9

.%')F!PO! .%$?#)'+!PO 8C!7;O89!A B<D!8BO89!U! 8C!78O99!A B<D!8;O89!U C9

"2$@W'!PO! .%$?#)'+!PO 8C!77O99!A B<7!9NO<9!U! C9

E?%F)&!PO! .%$?#)'+!PO 8C!C9OC8!A B<8!87O9D!U! 8C!C9ODN!A B<8!8DON8!U C9

X)/0'!POQ:'S$!"#O!"#$S2$+! .%$?#)'+!PO 8B!8CO89!A B<<!BCO<9!U! 8B!8DO89!A B<<!BCO99!U C9

X)/0'!POQ"*6'0'!Y!Z$I'! .%$?#)'+!PO 8B!7=O89!A B<<!B=O99!U! 8B!7NO89!A B<<!C9O89!U C9

X)/0'!POQ()$G!:*[$! .%$?#)'+!PO 8B!8<OB;!A B<<!C9O7B!U! 8B!8<OC7!A B<<!C9O8D!U C9

X)/0'!POQ")&)?/!,#O! .%$?#)'+!PO 8C!9NO89!A B<<!D;O89!U! C9

5'+'F'0!PO!4X)/0'>! .%$?#)'+!PO 8B!8;ON9!A B<<!7;ON9!U! C9

"$I?%'!PO! .%$?#)'+!PO 8B!8=O=9!A B<N!98ON9!U! 8C!9DO9;!A B<N!9NON9!U C9

.W?I'F'0!,*)+#! .%$?#)'+!PO 8B!78OD;!A B<N!C7OD9!U! C9
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!"#$%&'($%)*+',' -' .' /' 0' 1' 2'

345*'(6%*' 7+*6'"+'3$)6+*6'

8"$&96+4*:';+"%' 8"$&96+4*:'5",' <"##"=>'("?
;4:@4&A'B"&*:';"+'
C+6D#'E*6+'
-FGH&%I'J6545$9*' J"&A45$9*' J6545$9*' J"&A45$9*'

K65'LMNO+P:4'<5M' 7#*$546&'LM 0,'/QMQG'( ,2G',-M.0'R' -S

J455#*'345>4&'LM' 7#*$546&'LM 0,'0QM.S'( ,2G'-QMGS'R' -S

7%=@45>6'LMN!"#$%&'K"=>:' 7#*$546&'LM 0,'.-M.-'( ,2G'/QM-G'R' -S

7%=@45>6'LMNR6:5'!6T*' 7#*$546&'LM 0,'--M-1'( ,2Q'-2MQ.'R' 0,'--MSS'( ,2Q'-2MSS'R -S

7%=@45>6'LMN!6T*'LU6>4&' 7#*$546&'LM 0,'-/M/1'( ,2Q'-/M-,'R' -S

3*%4:"T"=@&"4N<*5+*#'<5M' 7#*$546&'LM 0-'S,M/S'( ,2Q'.1MQS'R' 0-'S,M0S'( ,2Q'.QMSS'R -S

3*%4:"T"=@&"4'LMN<"=@&"4'<5M' 7#*$546&'LM 0,'02M.S'( ,2Q'/1MSS'R' -S

7%654A&6>'LM'(45+";'<5M' 7#*$546&'LM 0,',.MSS'( ,2Q'S2MGS'V' -S

W&6#A6'X'Y4&>$%'K"=>:' 7#*$546&'LM 0,'..M12'( ,2Q'S/M-0'V' 0,'.0MSQ'( ,2Q'S.M11'V -S

W#6>'LMNZ6:A"['<5M' 7#*$546&'LM 0,',GMQS'( ,2G'0GMQS'V' 0,',GM2S'( ,2G'0QM1S'V -S

O6U6#A6'LM' 7#*$546&'LM 0,'./M0S'( ,2G'0,M2.'V' 0,'./M0S'( ,2G'/QM0S'V -S

C6A'LM' 7#*$546&'LM 0,'..M0S'( ,2G'./M0S'V' -S

WA496>'LM' 7#*$546&'LM 0,'./MQ0'( ,2G'.SM/0'V' -S

E+6%T'K"=>' 7#*$546&'LM 0,'-GMG2'( ,2G'-SM0G'V' -S

C6&6A6'LMN8$%TP'<5M' 7#*$546&'LM 0,'00MSS'( ,22'0GM0S'V' 0,'00MSS'( ,22'02M,S'V -S

8")+";'LM' 7#*$546&'LM 0,'0/MSS'( ,22'-2MSS'V' -S

O6&6A6'LMN3@4T'K"=>' 7#*$546&'LM 0,'/1M2S'( ,22'-SM2-'V' -S

O6&6A6'LMN("+5@'!6T*' 7#*$546&'LM 0,'01M0S'( ,22'SQMSS'V' -S

796>'LM' 7#*$546&'LM 0,'.0M0S'( ,21'02M,S'V' 0,'.2M/S'( ,21'0QM1S'V -S

J455#*'C6&6A6'35+645' 7#*$546&'LM 0,'/QMSQ'( ,21',.MQS'V' -S

E+*65'345>4&'LM' 7#*$546&'LM 0-'S1MSS'( ,21',SM0S'V' 0-'S1M1S'( ,21'S2MSS'V -S

7&6A6>:4>'LM' 7#*$546&'LM 0,'0SMG1'( ,20'0.MSS'V' -S

O6:65"=@4'LM' 7#*$546&'LM 0-',,M,,'( ,20'.,MSS'V' -S

75>6'LMN("+5@'!6T*' 7#*$546&'LM 0-'-/M-S'( ,2/',2MGS'V' -S

7%#46'LMN3U4*=@M'Z6+)"+,,' 7#*$546&'LM 0-'S,MGS'( ,2.'-.MQS'V' -S

36A4A4>'LM,,' 7#*$546& LM 0-'SSM0S'( ,2.'SQM.S'V' -S
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!"#$%&'($%)*+',' -' .' /' 0' 1' 2'

345*'(6%*' 7+*6'"+'3$)6+*6'

8"$&96+4*:';+"%' 8"$&96+4*:'5",' <"##"=>'("?
;4:@4&A'B"&*:';"+'
C+6D#'E*6+'
-FGH&%I'J6545$9*' J"&A45$9*' J6545$9*' J"&A45$9*'

7%#46'KLMN6:5,,' 7#*$546&'KL 0-'O0L2O'( ,2-'0PLOO'Q' 0-'O0L20'( ,2-'02L0O'Q -O

C6&696>'KL'H7%#46,,I' 7#*$546&'KL 0-'O/L-O'( ,2-'02L1O'Q' -O

7A#4A696>'KL,,' 7#*$546&'KL 0-'O1LOP'( ,2-'0/L-.'Q' -O

3*A$6%'KLM3699#*+49A*'<5L,,' 7#*$546&'KL 0-'-,LO0'( ,2-'./L/O'Q' 0-'-,LO-'( ,2-'..L1O'Q -O

3*A$6%'KLMR4&=@'<5L' 7#*$546&'KL 0-'-.L/O'( ,2-'-2L2O'Q' 0-'-.L-0'( ,2-'-/L.O'Q -O

3*A$6%'KLM3"$5@'349*' 7#*$546&'KL 0-'-,L1O'( ,2-',PL.O'Q' 0-',0L00'( ,2-'.,L--'Q -O

7%$>56'KL'S'T"=>:' 7#*$546&'KL 0-'-2L-0'( ,2,',2LPO'Q' -O

!@6A$#6>'KL' 7#*$546&'KL 0-'./LOO'( ,2,',OL0O'Q' -O

U$&6:>6'KL' 7#*$546&'KL 0-'/,L/O'( ,2O'.1L.0'Q' -O

V#46A6.' 8*+4&A'3*6 0.'O/LOO'( ,1P'/2LOO'Q' 0.'O0LOO'( ,1P'/1LOO'Q -OF,O

!@$A4&696>' E$#;'";'7#6:>6 0-'/1L2O'( ,1P'/,LPO'Q' -O

W6A6%4#.' 8*+4&A'3*6 0.'O-L,O'( ,1P'/,LOO'Q' -OF,O

36%6#A6' E$#;'";'7#6:>6 0-'/1LOO'( ,1P',0LOO'Q' -O

79$A6>'KL.' 8*+4&A'3*6 0-'0/L2O'( ,1P',OL0O'Q' ,O

V%&6>'KLM!6X*'7:#4>.' 8*+4&A'3*6 0.'-0LOO'( ,1G'-/L0O'Q' 87

YA=@$#'KL' E$#;'";'7#6:>6 0-'0PL2,'( ,1G'-/L-/'Q' -O

8"A":#";'KLMR4+*'KL.' 8*+4&A'3*6 0.'00L1P'( ,1G'O-LO0'Q' 87

<"#4Z&"4'T"=>' E$#;'";'7#6:>6 0.',0LP1'( ,12'02LPP'Q' -O

N%*+6#9'KL' E$#;'";'7#6:>6 0.',2L0O'( ,12'0,L0O'Q' -O

V&6#6:>6M!6X*'K[4A6&' E$#;'";'7#6:>6 0.',.L1/'( ,12'.PL.2 Q' -O

V&6#6:>6M84:@"X'<5LP' 8*+4&A'3*6 0.'0GL/O'( ,11'02L0O'Q' ,O

7>$56&'KLMT**;?#6Z6P' 8*+4&A'3*6 0/'OGL,O'( ,11'O1L,P'Q' 0/'OPL,O'( ,11'O0L0O'Q ,O

V&6#6:>6'KLM!6X*'3*96&>61' E$#;'";'7#6:>6 0.'0OL0O'( ,11'O0LOO'Q' -O

Y#9'\6&'T"=>:1' E$#;'";'7#6:>6 0.'0-L-O'( ,11'O/LPO'Q' -O

7>$56&'KLM!6X*'\"+A6&1' E$#;'";'7#6:>6 0/'O.L.P'( ,10'0PL10'Q' 0/'O.L2O'( ,11'O.L1G'Q -O

7>$&'KLM84##4&A:']*69P' 8*+4&A'3*6 0/',2L1-'( ,10'.-LO1'Q' 0/',2L02'( ,10'.,L2,'Q ,O
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8"$&96+4*:';+"%' 8"$&96+4*:'5",' <"##"=>'("?
;4:@4&A'B"&*:';"+'
C+6D#'E*6+'
-FGH&%I'J6545$9*' J"&A45$9*' J6545$9*' J"&A45$9*'

K""5">1' E$#;'";'7#6:>6 0/'L.MNL'( ,10'.,MNL'O' 0/'L-MNL'( ,10'-NM0L'O -L

C6&A4&6>'PM1' E$#;'";'7#6:>6 0/',-MLL'( ,10',NM/L'O' -L

C4A6#96QK"=>:'(R1' E$#;'";'7#6:>6 0/'LNM1L'( ,1/'0NMLL'O' 0/'LNM,-'( ,1/'02M,G'O -L

S&4%6>Q!6T*'36+4=@*;N' 8*+4&A'3*6 0/'./M.L'( ,1/'01MGL'O' ,L

74>56>1' E$#;'";'7#6:>6 0/',LMNN'( ,1/'0,M,0'O' -L

SA6%6>'PM1' E$#;'";'7#6:>6 0/',.M0L'( ,1/'/2M0L'O' 0/',-MGL'( ,1/'/2M0L'O -L

K"$&9'HEU7I1' E$#;'";'7#6:>6 0/',-ML0'( ,1/'/1M1L'O' -L

3*6'J4"&'K"=>'H7%6>IN' 8*+4&A'3*6 00'-2MG-'( ,1.',-M,L'O' ,L

7%6>'PM'7&9'+"=>:N' 8*+4&A'3*6 00'-/M-L'( ,1.'LNM1L'O' 00'-1M,0'( ,1.'LGM0L'O ,L

84+9'PM' E$#;'";'7#6:>6 0/'/LMLL'( ,1.',2M-''O' ,L

!65"&'PM' E$#;'";'7#6:>6 0/'--M2L'( ,1-'-,M.L'O' .

3"$5@'K"=>:' E$#;'";'7#6:>6 0/',GM,/'( ,1-'/,M.''O' ,L

!#$))4&A'K"=>:'H3I' E$#;'";'7#6:>6 0/'/,MNG'( ,1-'-1M2''O' ,L

!#$))4&A'K"=>:'H(I' E$#;'";'7#6:>6 0/'/-M20'( ,1-'-1M2''O' ,L

<4&&6=#*'K"=>' E$#;'";'7#6:>6 0/'/1ML1'( ,1,'/0MG0'O' .

3$:@4#&"4'K"=>:' E$#;'";'7#6:>6 0/'/NM.L'( ,1,'/-M2.'O' ,L

U#A6'K"=>:' E$#;'";'7#6:>6 00'LLM/0'( ,1,'-NMG,'O' 0/'0NMLN'( ,1,'.LMGN'O ,L

V$9*'PM' E$#;'";'7#6:>6 00',0M20'( ,1,'L1M-2'O' -L

3*6'J4"&'K"=>:'H3@$%6A4&:I' E$#;'";'7#6:>6 00'L/M2L'( ,1L'.,ML/'O' .

(6A64'PMQW"$&564&'<5M' E$#;'";'7#6:>6 0/'0/M-L'( ,1L',0M/L'O' 0/'01MLL'( ,1L',0MLL'O .

C@*'O@6#*)6=>' E$#;'";'7#6:>6 00',1MG-'( ,1L'L0ML/'O' .

!@*+&6)$+6'PM' E$#;'";'7#6:>6 0/'/0M,G'( ,0N'.-MNN'O' 0/'/0MG2'( ,0N'.0M2/'O -L

!6:5#*'K"=>' E$#;'";'7#6:>6 00',1M/2'( ,0N'-NM22'O' .

75>4&:'PM' E$#;'";'7#6:>6 00'L.M-L'( ,0N',2M/L'O' -L

3T45X'PM' E$#;'";'7#6:>6 00'/1M1L'( ,0G'0.MNL'O' .

W45+";6&46' E$#;'";'7#6:>6 00'0LM-L'( ,0G'/,MNL'O' .
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8"$&96+4*:';+"%' 8"$&96+4*:'5",' <"##"=>'("?
;4:@4&A'B"&*:';"+'
C+6D#'E*6+'
-FGH&%I'J6545$9*' J"&A45$9*' J6545$9*' J"&A45$9*'

K6>' E$#;'";'7#6:>6 01',2L.M'( ,02'0ML,M'N' -M

J4A@5@"$:*'O"=>:' E$#;'";'7#6:>6 00'/1L2P'( ,02'-/LGP'N' -M

3$5D4>'QL' E$#;'";'7#6:>6 01'.,LM0'( ,02'-ML/2'N' 01'.-LMM'( ,02'-,LMM'N -M

!@"D4*5'QL' E$#;'"; 7#6:>6 01'MML0/'( ,01'/,L/-'N' 00'MML.M'( ,01'/,L1M'N -M

(6A64'O"=>:' E$#;'";'7#6:>6 00'/PLGM'( ,00'/2L0M'N' -M

!@4+4>";'QL' E$#;'";'7#6:>6 00'/1L0M'( ,00'.PL0M'N' 00'/1L//'( ,00'/.L/1'N -M

<$6#*'86R,-' E$#;'";'7#6:>6 02'/ML1M'( ,00'-.L,M'N' .F,M

K"946>S!6T*'Q>"#4>' E$#;'";'7#6:>6 02',2L-M'( ,0/'/2L0M'N' .

C6>#4'QL' E$#;'";'7#6:>6 0G'M,L20'( ,0/'.,L-0'N' ,M

!6T*'K$#46>' E$#;'";'7#6:>6 0G'MGLMM'( ,0/',-L0M'N' ,M

!6T*'E$##' E$#;'";'7#6:>6 0G',,L0M'( ,0/'MPL1M'N' 0G',-L0M'( ,0/',ML0M'N ,M

K"946>S!6T*'UA65' E$#;'";'7#6:>6 02'0-L/,'( ,0.'0MLP2'N' ,M

345>4&6>S!6T*'345>4&6>' E$#;'";'7#6:>6 01'./L.M'( ,0.'0MLP1'N' ,M

3@6>$&'O"=>' E$#;'";'7#6:>6 0G'.-LGM'( ,0.'/,L0M'N' ,M

CD"@*69*9'QL' E$#;'";'7#6:>6 01'0/L0M'( ,0.'.-L20'N' 01'0.LPM'( ,0.'..L2/'N ,M

!6T*'V"$A#6:'H3@6D'QLI,-' E$#;'";'7#6:>6 0P'MMLMM'( ,0.'--L0M'N' -MF,M

K"946>S!6T*'86+&6)6:' E$#;'";'7#6:>6 02',ML-M'( ,0-'0.LM0'N' .

K"946>SE$##'<"4&5/' E$#;'";'7#6:>6 02'-,L/0'( ,0-'.1L.M'N' ,MF'.

J656W'O"=>:' E$#;'";'7#6:>6 0G'/ML,M'( ,0-'.,L.M'N' ,M

U:@6A65'QLS3N' E$#;'";'7#6:>6 0G'0/L20'( ,0-'--L-M'N' ,M

UA6>'QL/' E$#;'";'7#6:>6 02'-.L1M'( ,0-',2L0M'N' 02'-,LPM'( ,0-',2L/M'N ,MF'.

3*6'X55*+'QL' E$#;'";'7#6:>6 0G'.,L,0'( ,0-',.L.M'N' ,M

J"&A'QL' E$#;'";'7#6:>6 02'/1LG-'( ,0-',-LPM'N' ,M

3$9'QL' E$#;'";'7#6:>6 0G'0/LMM'( ,0-',-L0M'N' ,M

K"946>S!6T*'!@4&46>' E$#;'";'7#6:>6 02'.2LPM'( ,0-'MGL-0'N' ,M

3$A6+#"6;'QL' E$#;'";'7#6:>6 0G'0.L-0'( ,0-'M-L/M'N' -M
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8"$&96+4*:';+"%' 8"$&96+4*:'5",' <"##"=>'("?
;4:@4&A'B"&*:';"+'
C+6D#'E*6+'
-FGH&%I'J6545$9*' J"&A45$9*' J6545$9*' J"&A45$9*'

3*6'J4"&'K"=>:'HL6+%"5I' E$#;'";'7#6:>6 0G'-MN0.'( ,0,'/GNG.'O' ,M

L6+%"5'PN0' E$#;'";'7#6:>6 0G',.N10'( ,0,'/2N20'O' 0G'MQNQM'( ,0,'0-NM1'O ,0F'-M

(6A6@$5'K"=>:' E$#;'";'7#6:>6 0Q'M1NMM'( ,0,'/1N.M'O' ,M

<*+#' E$#;'";'7#6:>6 0Q'M0N20'( ,0,'.QN20'O' ,M

E"+*'<"4&5' E$#;'";'7#6:>6 0Q',-NMM'( ,0M'0GNMM'O' ,M

R$5*+'H<S*I'PN' E$#;'";'7#6:>6 0Q'-MN0M'( ,0M'-.NMM'O' 0Q'-,NMM'( ,0M'-/N0M'O -M

35**T'<"4&5' E$#;'";'7#6:>6 0Q'-QNM0'( ,0M',0N/M'O' ,M

3*6#'K"=>:'HU*&64I' E$#;'";'7#6:>6 0Q'.,N-M'( ,/Q'.2N0M'O' ,M

!@4:D*##'P:#6&9:' E$#;'";'7#6:>6 0Q'.1NMM'( ,/Q'./NMM'O' ,M

K$AA*9'P:#6&9' E$#;'";'7#6:>6 0Q'0MNMM'( ,/Q'-.N,M'O' 0Q'0,NMM'( ,/Q'-/N2M'O ,M

<"4&5'V#+4&A5"&2F',M' E$#;'";'7#6:>6 0Q'01NMM'( ,/G',0N-M'O' -M

<*++S'PN2' E$#;'";'7#6:>6 1M'//NMM'( ,/2'0/N1M'O'

C@*'(**9#*2' E$#;'";'7#6:>6 1M'M1N1/'( ,/2'.1N,2'O'

<"4&5'V#*6&"+2' E$#;'";'7#6:>6 1M'.0NMM'( ,/2'./NMM'O'

O""9*9'PN'HW4:@'PNI' E$#;'";'7#6:>6 0Q'0-NQM'( ,/2'-MN10'O' -M

E#6=4*+'P:#6&92' E$#;'";'7#6:>6 1M'0,N.M'( ,/2',/N0M'O'

3*6#'K"=>:'H!"+9"X6I,M' E$#;'";'7#6:>6 1M'MQN2G'( ,/1'0MN.M'O' -M

!6T*'Y4&=@4&)+"">,M' E$#;'";'7#6:>6 1M',/NMM ( ,/1'.GN0M'O' -M

L499#*5"&'PN' E$#;'";'7#6:>6 0Q'-GN.M'( ,/1',GNGM'O' ,M

Y"">'<"4&5,M' E$#;'";'7#6:>6 1M'-MNMM'( ,/1',0N1M'O' -M

!6T*'35N'V#46:' E$#;'";'7#6:>6 0Q'/2N0M'( ,//'.1N-M'O' -M
'
,'O@*+*'5D"':*5:'";'=""+94&65*:'6+*'A4X*&F'5@*')6:*#4&*'*Z5*&9:'4&'6'=#"=>?D4:*'94+*=54"&';+"%'5@*';4+:5':*5'";'A*"A+6T@4='=""+94&65*:'
6#"&A'5@*':@"+*#4&*'65'%*6&'#"D*+?#"D'D65*+'5"'5@*':*="&9':*5'";'=""+94&65*:N''O@*+*'"&#S'"&*':*5'";'=""+94&65*:'4:'#4:5*9F'5@65'#"=654"&'
4:'5@*')6:*'T"4&5N'
-'!#":$+*:'6:':565*9'4&'0M'!WK'12QN--H6IH2IH4XIF'H6IHGIH44I'6&9'H)IH-IH44IN'
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Table 2.19 !"#$$#%&!#'&()*+&,%*"#-")*+&.%#'/&,'-)0)-&1*2&3)/4#%)#/&5#/"%)-")*+/&67'8$#&9&"*&9:&135&,'%"&;<=>&

&

1*$?@+&A?@8#%&B& C& D& E& 9& ;& <& F& =&

!)"#&A'@#&
.%#'&*%&

!?8'%#'&

G*?+2'%)#/&0%*@& G*?+2'%)#/&"*
B
& ,'-)0)-&1*2&A*H

0)/4)+I&J*+#/&0*%&

7%'K$&L#'%
CMD
&&

6+@>&

,'-)0)-&1*2&A*H

0)/4)+I&J*+#&0*%&

N**OH'+2H()+#&

L#'%
CMD
&6+@>&

,'-)0)-&1*2&A*H

0)/4)+I&J*+#&0*%&

,*"&L#'%
CMD
&

6+@>&
('")"?2#& (*+I)"?2#& ('")"?2#& (*+I)"?2#&

!"P&('K%#+-#&QPR!&,?+?O&QP& G!& ;D&:EP::&A& B;F&9BP::&S& & & C:& C:& C:&

!"P&('K%#+-#&QPR!S&1'T#& G!& ;D&BFP::&A B<B&C;P::&S & C: C: C:

N'$$&QP& G!& ;:&D<P::&A B<D&::P::&S & C: C: C:

!"P&,'?$&QPR!#'&()*+&5*-O& G!& 9<&:;P::&A B<:&B<P9:&S & D D D

!"P&,'?$&QPRAU&,"P& G!& 9<&B9P::&A B<:&:;P9:&S & D D D

S'$%?/&QP&6,%)8)$*0/>& G!& 9<&BBP::&A B;=&9;P::&S & B: D D

!"&L#*%I#&QPRV'$+*)&,"P& G!& 9;&D;P::&A B;=&E;P::&S & D D D

!"P&L#*%I#&QPR!P&5**O#%W& G!& 9;&DDP9:&A B;=&E:P::&S & D D D

1'T#&A#K#+4'@& G!& 9F&D=P::&A B;C&B:P9:&S & C: C: C:

5*?+2&6S'$%?/&Q/$'+2/>& G!& 9F&D;P::&A B9=&9FP::&S & C: C: C:

.""?&QPR1'T#&S%'+I#$$
BB
& .Q& 9C&9EP;:&A B<C&C<P=:&U 9C&99PE:&A B<C&C<PC:&U C:M&B: D D

.I'""?&QPRL)$$*+&,"P
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8#"&B'7A*'<A"+*#6&*'87'%*8&'#"E*+@#"E'E87*+'7"'7A*'<*?"&;'<*7'"='?""+;6&87*<P''RA*+*'"&#U'"&*'<*7'"='?""+;6&87*<'6<'#6<7*;G'7A87'#"?876"&'
6<'7A*')8<*'X"6&7P'
-'!#"<$+*<'8<'<787*;'6&'0Q'!VM'124P--H8IH2IHWIG'H8IH3IH6WI'8&;'H)IH-IH666IP'
.'("@=6<A6&B'\"&*<'8+*'7A*'E87*+<')*7E**&'Q'&%'8&;'7A*'&%'<X*?6=6*;'6&'?"#$%&<'2G'3G'8&;'4'8+"$&;'*8?A'<67*'8&;'E67A6&'7A*':"B"<#"='
8+*8'H:9I'8&;'7A*'5*B$8%'V"+8B6&B'9+*8'H5V9IP'
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;9,.-"-.+&").&-"4.+,.1"+,&"M3"4,./,".-"/)$-&0"+$"())"5&('"+67&-8"9,&"M3"/$1-.-+-"$*"())"4(+&'-"$*"('&(";?N"(-"0&-/'.:&0".1"2.5K'&"?"$*"+,.-"
7('+"-$K+,"$*"("-+'(.5,+").1&"/$11&/+.15";;AAB=E?@AAABCG"(10";;AAB"=E?ON??B!8@;P"C8"
OQ$$HL(10L).1&"1$L*.-,.15"R$1&-"(77)6"$1)6"+$"S&--&)-"5'&(+&'"+,(1"$'"&TK()"+$"OA"*&&+"UV3".1"4(+&'-"&(-+"$*"?O@"C")$158""2$'"M.-,$7"
W$.1+"+,&"?A"1%"/)$-K'&"4&-+"$*"?O@"C8")$158"(77).&-"+$"())",$$H"(10").1&"(10"X.5"S&--&)-8""
@9,&"+'(4)"/)$-K'&":&+4&&1"A"1%"+$"?A"1%".-"&**&/+.S&"*'$%"Y(1K('6"<A"+,'$K5,"YK1&"?A8""9'(4)"/)$-K'&":&+4&&1"A"1%"+$">"1%".-"
&**&/+.S&"*'$%"#&7+&%:&'"?"+,'$K5,"=$S&%:&'"?8"
N"9,&"+'(4)"/)$-K'&":&+4&&1"A"1%"+$"?;"1%".-"&**&/+.S&"*'$%"Y(1K('6"<A"+,'$K5,"YK1&"?A8""9'(4)"/)$-K'&":&+4&&1"A"1%"+$"<A"1%".-"
&**&/+.S&"*'$%"#&7+&%:&'"?"+,'$K5,"=$S&%:&'"?8"
Z[&-+'./+.$1"('&(".1/)K0&-"$1)6"4(+&'-"$*"+,&"\K)*"$*"3)(-H("3'&(8" "
?A]$1+(/+"+,&"3)(-H("^&7('+%&1+"$*"2.-,"(10"\(%&"*$'"*.-,&'6"'&-+'./+.$1-"(+"+,&-&"-.+&-8"
??^.'&/+&0"*.-,.15"*$'"W(/.*./"/$0"K-.15"+'(4)"5&('".-"7'$,.:.+&0".1"+,&",('S&-+").%.+"('&("IQU3J"(-"0&*.1&0"(+"_"O@Z8<"K1+.)"+,&"QU3"
3+H("%(/H&'&)"0.'&/+&0"*.-,&'6".1"+,&"3"$'"M"-&(-$1-".-"/$%7)&+&08""9,&"<A"1%"/)$-K'&"('$K10"\'(%7"[$/H"(10"9(1(5("D8EMK%76"W+8"
(77).&-"$1)6"+$"4(+&'-"4&-+"$*"?@NC")$158"(10"$1)6"0K'.15"+,&"QU3"0.'&/+&0"*.-,&'68""3*+&'"/)$-K'&"$*"+,&"3+H("%(/H&'&)"QU3"
0.'&/+&0"*.-,&'6G"0.'&/+&0"*.-,.15"*$'"W(/.*./"/$0"K-.15"+'(4)"5&('".-"7'$,.:.+&0".1"+,&"QU3":&+4&&1"A"1%"+$"?A"1%"$*"'$$H&'.&-"(10"
:&+4&&1"A"1%"+$">"1%"$*",(K)$K+-8""^.'&/+&0"*.-,.15"*$'"W(/.*./"/$0"K-.15"+'(4)"5&('".-"7'$,.:.+&0":&+4&&1"AL>"1%"$*"9(1(5("D8EMK%76"
W+8""
?<"9,&"<A"1%"/)$-K'&"('$K10"+,.-"-.+&".-"&**&/+.S&"$1)6".1"4(+&'-"$K+-.0&"$*"+,&"#+(+&"$*"3)(-H("4(+&'-"$*"W'.1/&"C.)).(%"#$K108"
?>"#&&";A"]2["O@Z8<<I(JI@JI.JI]J"*$'"&`&%7+.$1-"*$'"/(+/,&'"S&--&)-")&--"+,(1"OA"*&&+"I?N8>"%J"UV3"K-.15"X.5"$'",$$HL(10L).1&"5&('"
:&+4&&1"M.-,$7"W$.1+"(10"F%&'()0"D-)(10"/)$-K'&"('&(-8"""
?!9'(4)"/)$-K'&"('$K10"+,.-"-.+&".-").%.+&0"+$"4(+&'-"&(-+"$*"?@AABAAP"C")$158""])$-K'&"+$",$$HL(10L).1&"*.-,.15"('$K10"],K5.1(0(H".-"
<A"1%"*$'"4(+&'-"4&-+"$*"?@AC")$158"(10"?A"1%"*$'"4(+&'-"&(-+"$*"?@AC")$158"
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Table 2.20 !"#$$#%&!#'&()*+&,%*"#-")*+&.%#'/&."0'&1'-0#%#$&2)/3#%)#/&4#/"%)-")*+/&56'7$#&8&"*&9:&;24&,'%"&8<=> 
&

;*$?@+&A?@7#%&B& C& D& E& 9& 8& <&

!)"#&A'@#& .%#'&*%&!?7'%#'&

F*?+G'%)#/&H%*@& F*?+G'%)#/&"*
B
& ."0'&@'-0#%#$&

A*IH)/3)+J&K*+#/&

H*%&6%'L$&M#'%&
CND
5+@>&

('")"?G#&& (*+J)"?G#&& ('")"?G#&& (*+J)"?G#&&

!"O ('L%#+-# POQ! ,?+?0 PO F#%)+J !#' 8D :EO:: A B8R 9BO:: S C:

!"O&('L%#+-#&POQ!S&;'T#&& F#%)+J&!#' 8D&BRO::&A B<B&C8O::&S& C:

U'$$&PO& F#%)+J&!#' 8:&D<O::&A B<D&::O::&S& C:

!"O&,'?$&POQ!#'&()*+&4*-0& F#%)+J&!#' 9<&:8O::&A B<:&B<O9:&S& C:

!"O&,'?$&POQAV&,"O& F#%)+J&!#' 9<&B9O::&A B<:&:8O9:&S& C:

S'$%?/&PO&5,%)7)$*H/>& F#%)+J&!#' 9<&BBO::&A B8=&98O::&S& C:

!"O&M#*%J#&POQW'$+*)&,"O& F#%)+J&!#' 98&D8O::&A B8=&E8O::&S& C:

!"O&M#*%J#&POQ!&4**0#%X& F#%)+J&!#' 98&DDO9:&A B8=&E:O::&S& C:

;'T#&A#L#+3'@& F#%)+J&!#' 9R&D=O::&A B8C&B:O9:&S& C:

4*?+G&5S'$%?/&P/$'+G/>& F#%)+J&!#' 9R&D8O::&A B9=&9RO::&S& C:

.""?&POQ;'T#&S%'+J#$$& .$#?")'+&P/$'+G/ 9C&9EO8:&A B<C&C<O=:&V& 9C&99OE:&A B<C&C<OC:&V B:

.J'""?&POQM)$$*+&,"O& .$#?")'+&P/$'+G/ 9C&CEOBD&A B<D&CBODB&V& B:

.""?&POQ;3)%)0*H&,"O& .$#?")'+&P/$'+G/ 9C&E=O<9&A B<D&C8O::&V& D

.J'""?&POQ;'T#&!'7'0& .$#?")'+&P/$'+G/ 9C&CCO9:&A B<D&EDOD:&V& 9C&CBOR:&A B<D&EBOE:&V B:

.$')G&PO& .$#?")'+&P/$'+G/ 9C&E8O9:&A B<D&9BO9:&V& 9C&E9O::&A B<D&98O9:&V D

!3#@X'&PO& .$#?")'+&P/$'+G/ 9C&EEO::&A B<E&:RO<:&V& D

F?$G)%&PO& .$#?")'+&P/$'+G/ 9C&C:OC9&A B<9&9EO:D&V& 9C&C:ODR&A B<9&9DOR9&V B9

Y)/0'&POQ;'T#&!"O&!"#T3#+& .$#?")'+&P/$'+G/ 9B&9CO9:&A B<<&BCO<:&V& 9B&9DO9:&A B<<&BCO::&V B:

Y)/0'&POQ!*7'0'&Z&[#J'& .$#?")'+&P/$'+G/ 9B&E=O9:&A B<<&B=O::&V& 9B&ERO9:&A B<<&C:O9:&V D

Y)/0'&POQ()#H&;*\#& .$#?")'+&P/$'+G/ 9B&9<OB8&A B<<&C:OEB&V& 9B&9<OCE&A B<<&C:O9D&V B:

Y)/0'&POQ!)%)?/&,"O& .$#?")'+&P/$'+G/ 9C&:RO9:&A B<<&D8O9:&V& D

6'+'G'0&PO&5Y)/0'>& .$#?")'+&P/$'+G/ 9B&98OR:&A B<<&E8OR:&V& D
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!"#$%&'($%)*+',' -' .' /' 0' 1' 2'

345*'(6%*' 7+*6'"+'3$)6+*6'

8"$&96+4*:';+"%' 8"$&96+4*:'5",' 75<6'%6=<*+*#'
(">;4:?4&@'A"&*:'
;"+'B+6C#'D*6+'

-E.F&%G'H6545$9*'' H"&@45$9*'' H6545$9*'' H"&@45$9*''

3*@$#6'IJ' 7#*$546&'I:#6&9: 0,'0KJKL'( ,2M'L0JML'N' 0-'L.JL1'( ,2M'LMJML'N .

7O$@696<'P"4&5' 7#*$546&'I:#6&9: 0,'/0J.1'( ,2M'-/J.L'N' ,L

Q65'IJRS+O:4'P5J' 7#*$546&'I:#6&9: 0,'/KJKM'( ,2M',-J.0'N' .

H455#*'345<4&'IJ' 7#*$546&'I:#6&9: 0,'0KJ.L'( ,2M'-KJML'N' .

7%=?45<6'IJR!"#$%&'Q"=<:' 7#*$546&'I:#6&9: 0,'.-J.-'( ,2M'/KJ-M'N' ,L

7%=?45<6'IJRN6:5'!6T*' 7#*$546&'I:#6&9: 0,'--J-1'( ,2K'-2JK.'N' 0,'--JLL'( ,2K'-2JLL'N ,L

7%=?45<6'IJR!6T*'IU6<4&' 7#*$546&'I:#6&9: 0,'-/J/1'( ,2K'-/J-,'N' .

3*%4:"T"=?&"4RP*5+*#'P5J' 7#*$546&'I:#6&9: 0-'L,J/L'( ,2K'.1JKL'N' 0-'L,J0L'( ,2K'.KJLL'N ,L

3*%4:"T"=?&"4'IJRP"=?&"4'P5J' 7#*$546&'I:#6&9: 0,'02J.L'( ,2K'/1JLL'N' ,L

7%654@&6<'IJ'(45+";'P5J' 7#*$546&'I:#6&9: 0,',.JLL'( ,2K'L2JML'V' .

W&6#@6'X'Y4&<$%'Q"=<:' 7#*$546&'I:#6&9: 0,'..J12'( ,2K'L/J-0'V' 0,'.0JLK'( ,2K'L.J11'V .

W#6<'IJRZ6:@"['P5J' 7#*$546&'I:#6&9: 0,',MJKL'( ,2M'0MJKL'V' 0,',MJ2L'( ,2M'0KJ1L'V ,L

S6U6#@6'IJ' 7#*$546&'I:#6&9: 0,'./J0L'( ,2M'0,J2.'V' 0,'./J0L'( ,2M'/KJ0L'V .

B6@'IJ' 7#*$546&'I:#6&9: 0,'..J0L'( ,2M'./J0L'V' ,L

W@496<'IJ' 7#*$546&'I:#6&9: 0,'./JK0'( ,2M'.LJ/0'V' .

D+6%T'Q"=<2' 7#*$546&'I:#6&9: 0,'-MJM2'( ,2M'-LJ0M'V' ,LE'-L

B6&6@6'IJR8$%TO'P5J' 7#*$546&'I:#6&9: 0,'00JLL'( ,22'0MJ0L'V' 0,'00JLL'( ,22'02J,L'V -L

8")+";'IJ' 7#*$546&'I:#6&9: 0,'0/JLL'( ,22'-2JLL'V' -L

S6&6@6'IJR3?4T'Q"=<' 7#*$546&'I:#6&9: 0,'/1J2L'( ,22'-LJ2-'V' -L

S6&6@6'IJR("+5?'!6T*' 7#*$546&'I:#6&9: 0,'01J0L'( ,22'LKJLL'V' -L

796<'IJ' 7#*$546&'I:#6&9: 0,'.0J0L'( ,21'02J,L'V' 0,'.2J/L'( ,21'0KJ1L'V -L

H455#*'B6&6@6'35+645' 7#*$546&'I:#6&9: 0,'/KJLK'( ,21',.JKL'V' -L

D+*65'345<4&'IJ' 7#*$546&'I:#6&9: 0-'L1JLL'( ,21',LJ0L'V' 0-'L1J1L'( ,21'L2JLL'V -L
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!"#$%&'($%)*+',' -' .' /' 0' 1' 2'

345*'(6%*' 7+*6'"+'3$)6+*6'

8"$&96+4*:';+"%' 8"$&96+4*:'5",' 75<6'%6=<*+*#'
(">;4:?4&@'A"&*:'
;"+'B+6C#'D*6+'

-E.F&%G'H6545$9*'' H"&@45$9*'' H6545$9*'' H"&@45$9*''

7&6@6<:4<'IJ' 7#*$546&'I:#6&9: 0,'0KJL1'( ,20'0.JKK'M' -K

N6:65"=?4'IJ' 7#*$546&'I:#6&9: 0-',,J,,'( ,20'.,JKK'M' -K

75<6'IJO("+5?'!6P*' 7#*$546&'I:#6&9: 0-'-/J-K'( ,2/',2JLK'M' -K

7%#46'IJO3Q4*=?J'R6+)"+0' 7#*$546&'I:#6&9: 0-'K,JLK'( ,2.'-.JSK'M' -K

36@4@4<'IJ0' 7#*$546&'I:#6&9: 0-'KKJ0K'( ,2.'KSJ.K'M' -K

7%#46'IJOT6:50' 7#*$546&'I:#6&9: 0-'K0J2K'( ,2-'0SJKK'M' 0-'K0J20'( ,2-'02J0K'M -K

B6&696<'IJ'F7%#46G0' 7#*$546&'I:#6&9: 0-'K/J-K'( ,2-'02J1K'M' -K

7@#4@696<'IJ0' 7#*$546&'I:#6&9: 0-'K1JKS'( ,2-'0/J-.'M' -K

3*@$6%'IJO3699#*+49@*'U5J0' 7#*$546&'I:#6&9: 0-'-,JK0'( ,2-'./J/K'M' 0-'-,JK-'( ,2-'..J1K'M -K

3*@$6%'IJOV4&=?'U5J0' 7#*$546&'I:#6&9: 0-'-.J/K'( ,2-'-2J2K'M' 0-'-.J-0'( ,2-'-/J.K'M -K

3*@$6%'IJO3"$5?'349*0' 7#*$546&'I:#6&9: 0-'-,J1K'( ,2-',SJ.K'M' 0-',0J00'( ,2-'.,J--'M -K

7%$<56'IJ'W'X"=<:' 7#*$546&'I:#6&9: 0-'-2J-0'( ,2,',2JSK'M' -K

!?6@$#6<'IJ' 7#*$546&'I:#6&9: 0-'./JKK'( ,2,',KJ0K'M' -K

Y$&6:<6'IJ' 7#*$546&'I:#6&9: 0-'/,J/K'( ,2K'.1J.0'M' -K

Z#46@61' 8*+4&@'3*6 0.'K/JKK'( ,1S'/2JKK'M' 0.'K0JKK'( ,1S'/1JKK'M -K

N6@6%4#1' 8*+4&@'3*6 0.'K-J,K'( ,1S'/,JKK'M' -K

79$@6<'IJ1' 8*+4&@'3*6 0-'0/J2K'( ,1S',KJ0K'M' -K

Z%&6<'IJO!6P*'7:#4<1' 8*+4&@'3*6 0.'-0JKK'( ,1L'-/J0K'M' 87

8"@":#";'IJOV4+*'IJ1' 8*+4&@'3*6 0.'00J1S'( ,1L'K-JK0'M' 87

Z&6#6:<6O84:?"P'U5J' 8*+4&@'3*6 0.'0LJ/K'( ,11'02J0K'M' -K

7<$56&'IJOX**;>#6Q6' 8*+4&@'3*6 0/'KLJ,K'( ,11'K1J,S'M' 0/'KSJ,K'( ,11'K0J0K'M -K

7<$&'IJO84##4&@:'R*69' 8*+4&@'3*6 0/',2J1-'( ,10'.-JK1'M' 0/',2J02'( ,10'.,J2,'M -K

Z&4%6<O!6P*'36+4=?*;' 8*+4&@'3*6 0/'./J.K'( ,1/'01JLK'M' -K
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!"#$%&'($%)*+',' -' .' /' 0' 1' 2'

345*'(6%*' 7+*6'"+'3$)6+*6'

8"$&96+4*:';+"%' 8"$&96+4*:'5",' 75<6'%6=<*+*#'
(">;4:?4&@'A"&*:'
;"+'B+6C#'D*6+'

-E.F&%G'H6545$9*'' H"&@45$9*'' H6545$9*'' H"&@45$9*''

3*6'H4"&'I"=<'F7%6<G' 8*+4&@'3*6 00'-2JK-'( ,1.',-J,L'M' -L

7%6<'NJ'7&9'+"=<:' 8*+4&@'3*6 00'-/J-L'( ,1.'LOJ1L'M' 00'-1J,0'( ,1.'LKJ0L'M -L
'
,M?*+*'5C"':*5:'";'=""+94&65*:'6+*'@4P*&E'5?*')6:*#4&*'*Q5*&9:'4&'6'=#"=<>C4:*'94+*=54"&';+"%'5?*';4+:5':*5'";'@*"@+6R?4='=""+94&65*:'
6#"&@'5?*':?"+*#4&*'65'%*6&'#"C*+>#"C'C65*+'5"'5?*':*="&9':*5'";'=""+94&65*:J'
-''!#":$+*:'6:':565*9'4&'0L'!SI'12OJ--'F6GF2GFP4G'6&9'F6GFKGFPGJ'
.''(">;4:?4&@'T"&*:'6+*'5?*'C65*+:')*5C**&'L'&%'6&9'5?*'&%':R*=4;4*9'4&'="#$%&'2'6+"$&9'*6=?':45*'6&9'C45?4&'5?*'8"@":#";'6+*6'F87GJ'
/''B?*'-L'&%'75<6'%6=<*+*#';4:?*+U'=#":$+*'6+"$&9'5?*'B6&6@6'NJV8$%RU'W5J'I""<*+U'4:'*:56)#4:?*9'"&#U';"+'5?65'R"+54"&'";'5?*'6+*6'
*6:5'";',2K 'M'#"&@45$9*J'
0''3"%*'"+'6##'";'5?*'+*:5+4=5*9'6+*6'4:'#"=65*9'4&'5?*'3*@$6%'S"+6@4&@'7+*6'F3S7G'C?4=?'4:'=#":*9'5"'6##'@*6+:'5UR*:J'B?*'3S7'4:'
*:56)#4:?*9'6:'6##'C65*+:'C45?4&'5?*'6+*6')*5C**&'0- '('#65J'6&9'0. '('#65J'6&9')*5C**&',2. .LX'M'#"&@J'6&9',2- .LX'M'#"&@J'
1''B?4:':45*'#4*:'4&'5?*'87E'=#":*9'5"'6##'@*6+'5UR*:J'B?*'87'="&:4:5:'";'6##'C65*+:'";'7+*6'0,K'9*:=+4)*9'4&'S4@$+*','";'5?4:'R6+5':"$5?'";'
6':5+64@?5'#4&*'="&&*=54&@'00 LLX(V,2L LLXM'6&9'00 LLX(V,1K ,,X/J20Y'MJ''
2Z4+*=5*9';4:?4&@';"+'75<6'%6=<*+*#')U'P*::*#:'$:4&@'5+6C#'@*6+'4:'R+"?4)45*9'4&'C65*+:'#"=65*9'L>-L'&%':*6C6+9'";'D+6%R'I"=<'6&9'
*6:5'";',2K M'#"&@J'
'
'
'
'
'
'
'
'
'
'
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Table 2.21! "#$!%&'()*!'+!%,$%!-.'/$0!1)!*#$!2345!%)0!674!()0$,!*#$!3*$..$,!/$%!.1')!-')/$,8%*1')!&$%/(,$/9!!618$)!*#$!
-'&:.$;1*<!'+!*#$!-')/$,8%*1')!&$%/(,$/=!-.'/(,$!%,$%/!%,$!0$/-,1>$0!+',!$%-#!+1/#$,<!%)0!%,$%9!!5)-.(0$/!<$%,!,'()0!-.'/(,$/!').<?!
%,$%/!':$)!/$%/')%..<!%,$!)'*!1)-.(0$0!1)!@-.'/(,$!%,$%/@9!!A',B%1)B!4,$%!8%.($/!1)!*#1/!*%>.$!0'!)'*!1)-.(0$!*#$!%,$%!1)/10$!CDEC!)&!
-,1*1-%.!#%>1*%*9!!"#1/!%..'F/!%..!*#$!0%*%!*'!>$!%001*18$!*'!B$*!*'*%.!-,1*1-%.!#%>1*%*9!674!8%.($/!1)!,$0!%,$!*#'/$!(:0%*$0!/1)-$!*#$!.%/*!
-')/(.*%*1')!%)0!-#%)B$/!&%0$!1)!ECCG!*'!*#$!674!:'..'-H!%)0!I%-1+1-!-'0!+1/#$,1$/9!
!

!
!
!

Region Fishery Gear 0-3 3-10 10-20
Foraging 

Area 0-3 3-10 10-20
Foraging 

Area (Area) Total CH
Total Closed 

0-20
Total 0-20 

CH
% 0-20 
Closed

AI Pollock Trawl 4,294 31,182 61,364 2,631 4,294 31,182 61,364 2,631 Seguam 99,472 96,841 96,841 100

Pacific Cod Trawl 4,294 15,775 2,611 2,631 4,294 31,182 61,364 2,631 Seguam 99,472 22,681 96,841 23
Pot 4,294 18,092 11,080 2,631 4,294 31,182 61,364 2,631 Seguam 99,472 33,466 96,841 35
Longline 4,294 18,092 11,080 2,631 4,294 31,182 61,364 2,631 Seguam 99,472 33,466 96,841 35

Atka Mackerel Trawl 4,294 23,526 27,640 2,631 4,294 31,182 61,364 2,631 Seguam 99,472 55,460 96,841 57
 

EBS Pollock Trawl 1,661 12,759 22,497 24,098 1,661 13,849 37,419 53,020 SCA 105,948 36,916 52,928 70

Pacific Cod Trawl 1,661 12,759 22,497 24,098 1,661 13,849 37,419 53,020 SCA 105,948 36,916 52,928 70
Pot 1,661 8,689 22,496 24,098 1,661 13,849 37,419 53,020 SCA 105,948 32,845 52,928 62
Longline 1,661 8,472 21,446 23,252 1,661 13,849 37,419 53,020 SCA 105,948 31,578 52,928 60

Atka Mackerel Trawl 1,661 13,849 37,426 24,098 1,661 13,849 37,419 53,020 SCA 105,948 52,935 52,928 100

GOA Pollock Trawl 6,128 37,394 40,571 0 6,128 46,109 78,997 12,875 Shelikof 144,109 84,093 131,234 64
 

Pacific Cod Trawl 6,128 38,165 38,243 0 6,128 46,109 78,997 12,875 Shelikof 144,109 82,536 131,234 63
Pot 3,436 12,691 19,899 0 6,128 46,109 78,997 12,875 Shelikof 144,109 36,027 131,234 27
Longline 3,530 13,325 12,574 0 6,128 46,109 78,997 12,875 Shelikof 144,109 29,430 131,234 22

BSAI/GOA Pollock Trawl 12,083 81,335 124,432 26,729 12,083 91,140 177,780 68,526 Foraging 349,529 217,851 281,003 78
Pacific Cod Trawl 12,083 66,699 63,351 26,729 12,083 91,140 177,780 68,526 Foraging 349,529 142,134 281,003 51

Pot 9,391 39,472 53,475 26,729 12,083 91,140 177,780 68,526 Foraging 349,530 102,339 281,003 36
Longline 9,485 39,890 45,100 25,883 12,083 91,140 177,780 68,526 Foraging 349,531 94,475 281,003 34

Atka Mackerel (BSAI) Trawl 5,955 37,375 65,066 26,729 5,955 45,031 98,783 55,651 Foraging 205,420 108,396 149,769 72

Area Closed To Fishing Km2 0-20 nm Area of Critical HabitatCritical Habitat Base Values Km2
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Table 2.22! "#$!%&'()*!'+!%,$%!-.'/$0!1)!*#$!2345!%)0!674!()0$,!*#$!3*$..$,!/$%!.1')!
-')/$,8%*1')!&$%/(,$/!%/!%!9$,-$)*%:$!'+!$%-#!;')$<!!618$)!*#$!-'&9.$=1*>!'+!*#$!
-')/$,8%*1')!&$%/(,$/?!-.'/(,$!%,$%/!%,$!0$/-,1@$0!+',!$%-#!+1/#$,>!%)0!%,$%<!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
 
 
 
Table 2.23! "#$!%&'()*!'+!%,$%!*#%*!A'(.0!#%8$!@$$)!-.'/$0!1)!*#$!2345!%)0!674!
()0$,!*#$!BC4!+,'&!*#$!DEEE!2179<!!2$-%(/$!%..!+1/#$,1$/!F1<$<?!9'..'-G?!C%-1+1-!-'0?!%)0!
4*G%!&%-G$,$.H!A$,$!-.'/$0!1)!*#$!/%&$!%,$%/?!:$%,!*>9$/!%)0!+1/#$,1$/!%,$!)'*!9,$/$)*$0!
%/!*#$>!%,$!%..!*#$!/%&$<!

!
 
 
 
 

Region Fishery Gear 0-3 3-10 [0-10] 10-20
Foraging 

Area Total CH
AI Pollock Trawl 100% 100% 100% 100% 100% 100%

Pacific Cod Trawl 100% 51% 57% 4% 100% 25%
Pot 100% 58% 63% 18% 100% 36%
Longline 100% 58% 63% 18% 100% 36%

Atka Mackerel Trawl 100% 75% 78% 45% 100% 58%
EBS Pollock Trawl 100% 92% 93% 60% 45% 58%

Pacific Cod Trawl 100% 92% 93% 60% 45% 58%
Pot 100% 63% 67% 60% 45% 54%
Longline 100% 61% 65% 57% 44% 52%

Atka Mackerel Trawl 100% 100% 100% 100% 45% 73%
GOA Pollock Trawl 100% 81% 83% 51% 0% 58%

Pacific Cod Trawl 100% 83% 85% 48% 0% 57%
Pot 56% 28% 31% 25% 0% 25%
Longline 58% 29% 32% 16% 0% 20%

BSAI/GOA Pollock Trawl 100% 89% 91% 70% 39% 70%
Pacific Cod Trawl 100% 73% 76% 36% 39% 48%

Pot 78% 43% 47% 30% 39% 37%
Longline 78% 44% 48% 25% 38% 34%

Atka Mackerel (BSAI) Trawl 100% 83% 85% 66% 48% 66%

 % Area Closed

Area Area Closed (km 2) Total Area (km 2) % Closed
 0-3 nm 8,753 13,060 67.02%
 3-10 nm 62,660 96,974 64.62%
 0-10 nm 71,413 110,034 64.90%
 10-20 nm 117,959 185,687 63.53%
 CH Beyond 20 nm 41,099 70,263 58.49%
 Total critical habitat 230,471 365,983 62.97%
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Table 2.24! "#$%&'(!)&!#*'+),!'$&(!$-!.//0!1+$%&2-)(3!34+5*('*2!$&!$6(*+5*2!5*((*7(!
4&2!)&!34%7(!(4#87*2!69!$6(*+5*+(!,$#84+*2!:)'3!4#$%&'(!*(')#4'*2!%()&1!'3*!;4',3!
",,$%&')&1!<9('*#!=;"<>!*(')#4')$&!8+$,*2%+*?!@3*!;4',3!",,$%&')&1!<9('*#!%(*(!
$6(*+5*+!1+$%&2-)(3!,4',3!*(')#4'*(!-$+!,4',3*+A8+$,*(($+(!1+*4'*+!'34&!B.0C!DE"!!
=FB//GF!'$!F.//GF!$6(*+5*2!5*((*7(>!4&2!:**H79!8+$2%,')$&!+*8$+'(!-$+!
,4',3*+A8+$,*(($+(!7*((!'34&!B.0C!DE"?!I*'4)&*2!,4',3*+!5*((*7!,4',3!)(!64(*2!$&!(,47*!
:*)13'(!-+$#!(3$+*!874&'(!$+!#$'3*+!(3)8(?!;4',3*+!5*((*7!1+$%&2-)(3!2)(,4+2(!4+*!
*(')#4'*2!-+$#!$6(*+5*+!24'4?!@3*!8*+,*&'41*(!4+*!+*74')5*!'$!'3*!;"<!*(')#4'*?!!
!

FMP 
Area Gear1 Target 

CAS 
Estimate 

Catch on 
observed 
Vessels2 

Percent catch 
vessels/ 

CAS estimate 

Catch in 
hauls 

observed3 

Catch in hauls 
observed/ CAS 

estimate 
BSAI  J"D! K4,!;$2! BLMNOPB! BL/NQ.P! QRG! QLNP./! OOG!

! J"D! <467*-)(3! RQ.! QML! B/0G! !!!!!OPR! POG!
! J"D! @%+6$'!! .N/MB! MNL/O! BORG! !!!.NRQ.! BL.G!
! STU! K4,!;$2! BBR! V !! /G! !!!!!!!!!!!!!!!!!V!!! /G!
! KE@! K4,!;$2! BPNPLP! ONMM0! MOG! !!!0NOQ.! M.G!
! KE@! <467*-)(3! BNMBQ! BN/.R! PRG! !!QQM! P0G!
! WK@! "'H4!X4,H*+*7! OQNOOB! OQNR/Q! B//G! ORNMBO! QRG!
! WK@! K4,!;$2! RBN..0! 0ON0RQ! P/G! !!LMN0BR! 0LG!
! WK@! E'3*+!Y74'(! BNQOM! BNOPB! R0G! !!!!!!!OLL! MMG!
! WK@! I$,H-)(3! RN.QR! RNL//! B/BG! !!!!0NRQR! PBG!
! WK@! Y74'3*42!($7*! .MN0M0! BQNB/B! RBG! !!BBNR0/! 0/G!
! WK@! I$,H!($7*! LBNMRB! L0NQ0Q! BBBG! !!M/NPR.! PLG!
! WK@! <467*-)(3! MO! MP! B/.G! !!!!!!!!M0! QPG!
! WK@! @%+6$'!! RL! RQ! B/OG! !!!!!!!!LR! 0PG!
! WK@! "++$:'$$'3!! 0NORQ! ONBBR! B/RG! !!!!LN/0Q! PBG!
! WK@! Z*77$:-)&!<$7*! B./NB/O! BBRNL.O! QQG! !!RPNPM0! PMG!
! K@I! K$77$,H!! BNLO.NB/0! BNLOLNMBB! B//G! BNLO.NR/P! B//G!
! ! @$'47!! BNQPQNRO.! BNQLMNBL/! QRG! BNR./NOOO! Q.G!

GOA  J"D! K4,!;$2! ONB.B! PLQ! B.G! !!!!!!!LOP! RG!
! J"D! <467*-)(3! BLN.0L! 0NRRL! LBG! !!!LN.0L! M/G!
! STU! K4,!;$2! .NROL! !V !! /G! !!!!!!!!!!!!!V!!! /G!
! STU! I$,H-)(3! .B! !V !! /G! !!!!!!!!!!!!V!!! /G!
! KE@! K4,!;$2! .LNOML! .NLM/! B/G! !!!!.N//P! RG!
! WK@! K4,!;$2! B.N.Q.! MNL0O! .RG! !!!.NP0B! ..G!
! WK@! <3477$:!Y74'-)(3! PNRBM! BN0./! BQG! !!!!BNB0R! B0G!
! WK@! I$,H-)(3! ..N/MR! BLNOP/! OPG! !!!!QNRLQ! L0G!
! WK@! Y74'3*42!($7*! MN/0Q! BN/B/! MMG! !!!!!!!R.L! .PG!
! WK@! E'3*+!(8*,)*(! BQB! B00! RBG! !!!!!!!BMM! P/G!
! WK@! K$77$,H!! 0RQ! !V !! /G! !!!!!!!!!!!!!V!!! /G!
! WK@! <467*-)(3! O! !V !! /G! !!!!!!!!!!!!!V!!! /G!
! WK@! "++$:'$$'3!-7?! BLNOQL! RNP0R! O/G! !!!!!0NPL0! MQG!
! WK@! I*[!($7*! MN.LL! BN.Q.! L/G! !!!!!!!!ROR! .PG!
! K@I! I$,H-)(3! BN.00! BNMOQ! B/QG! !!!!!BN.//! QOG!
! K@I! K$77$,H!! R.NO.M! OQN//O! RLG! !!!ORN0.L! RMG!
! ! @$'47!! BQ0NOQQ! BB/NM//! 0OG! !!!QPNPPQ! 0/G!

BU*4+!2*-)&)&)')$&(!4+*!4(!-$77$:(\!J"D!)(!3$$HV4&2V7)&*!=7$&17)&*>]!STU!)(!^)1!1*4+]!KE@!)(!8$'!1*4+]!WK@!)(!&$&V8*741),!'+4:7!=6$''$#!
'+4:7>]!K@I!)(!8*741),!'+4:!=#)2!:4'*+>?! 
.C;4',3!$&!$6(*+5*2!5*((*7(C!)(!-+$#!'3*!$6(*+5*+!*(')#4'*!$-!$--),)47!'$'47!,4',3?!@3*!*(')#4'*!)&,7%2*(!34%7(!'34'!4+*!2)+*,'79!(4#87*2!
69!'3*!$6(*+5*+!87%(!%&(4#87*2!34%7(?!;4',3!,$#8$()')$&!$&!%&$6(*5*+2!34%7(!)(!*['+48$74'*2!-+$#!(4#87*2!34%7(?!_&(4#87*2!34%7(!
:*)13'!)(!-+$#!'3*!5*((*7!$8*+4'$+C(!7$1!6$$H?!
MC;4',3!)&!34%7(!$6(*+5*2C!)(!-+$#!34%7(!4,'%4779!(4#87*2!69!'3*!$6(*+5*+?!!
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Table 2.25! "#$%&!'(#)*#!+,-((-&!+-#!./%0!1%%*-&2!+/,-)!/0!3#4(-!5!,%!6#&,!7789!
!
:;-&-!,<%!)-,)!%=!>%%&?/0#,-)!#&-!@/A-0B!,;-!4#)-(/0-!-C,-0?)!/0!#!>(%>*</)-!?/&->,/%0!=&%D!,;-!=/&),!)-,!%=!
@-%@&#E;/>!>%%&?/0#,-)!#(%0@!,;-!);%&-(/0-!#,!D-#0!(%<-&F(%<!<#,-&!,%!,;-!)->%0?!)-,!%=!>%%&?/0#,-)9!
:;-&-!%0(2!%0-!)-,!%=!>%%&?/0#,-)!/)!(/),-?B!,;#,!(%>#,/%0!/)!,;-!4#)-!E%/0,9!!

1-@/%0G)/,-!!
! H%I0?#&/-)!,%J!! !

.#,/,I?-!! .%0@/,I?-!! .#,/,I?-!! .%0@/,I?-!!

:-),-&0!'(-I,/#0)K!!
'@#,,I!L9!
!!!M#E-!+#4#*!N5N!
!!!O/((%0!6%/0,!N5N9!
',,I!L9N5N9!!
HI(?/&!L9N5N9!!

P7!7Q9PR!
P7!7S9TR!
P7!PS9PR!
P7!7T9PR!!

5UQ!SQ9PV!
5UQ!759PV!
5U7!7W9PV!
5UP!PU9TV!!

!
!
P7!779TR!!
!
P7!PU9PR!!
P7!7Q9PR9!!

!
!
5UQ!S59TV!!
!
5U7!Q59PV!
5U7!P59TV!!

M-0,&#(!'(-I,/#0)K!
!'?#*!L9N5N9!
!'@(/@#?#*!L9N5N9!
!'D>;/,*#!L9KN5N!!
!!M%(ID0!1%>*!N5N!!
!!V#),!M#E-!N5N9!
'2I@#?#*!L9N5N9!
O&#DE!1%>*!N5N9!
X#)#,%>;/!L9N5N9!!
X/)*#!L9K!!
!!./-=!M%A-!N5N9!
!!M#E-!+,9!+,-E;-0!N5N!!
+-@I#D!L9G+#??(-&/?@-!N5N9!!
+-D/)%E%>;0%/!L9K!
!!!!6%>;0%/!6,!N5N99!
!!!!6-,&-(!6,!N5N!
!3#@!L9N5N9!!
Y(#*!L9N5N99!
ZI0#)*#!L9N5N!!

!
P5!Q89PR!
P7!T89PR!!
!
P5!Q79PR!
P5!779PR!
P5!SP9PR!
P5!7[9TR!
P7!5T9TR!!
!
P5!PU9PR!
P5!P79PR!
P7!759TR!!
!
P5!PW9PR!
P7!T59PR!
P5!QQ9PR!
P5!7T9TR!
P7!S79TR!!

!
5U8!P[9T:!
5U7!PS9T:!!
!
5UW!S[9PV!
5U[!7W9TV!
5UW!7S9PV!
5UW!7T9P:!
5UP!Q59P:!!
!
5UU!759TV!
5UU!5Q9TV!
5U7!QP9T:!!
!
5U[!SP9PV!
5U[!QU9PV!
5UW!QS9P:!
5UW!PU9T:!
5UT!QW9P:!!

!
P5!QW9TR!!
!
!
!
P5!759PR!!
!
!
P7!5T9PR!!
!
P5!P89PR!!
P5!PQ9PR!!
P7!759TR!!
!
P5!PU9TR!!
P7!T59PV!!
!
P5!5W9PR!!
P7!S59TR!!

!
5U89P[9P:!!
!
!
!
5U[!7P9TV!!
!
!
5UP!7[9T:!!
!
5UU!7T9TV!
5UU!579TV!
5U7!QQ9T:!!
!
5U[!S89TV!
5U[!Q[9TV!!
!
5UW!P[9P:!
5UT!QS9P:!!

V#),-&0!'(-I,/#0K!!
'?I@#*!L9N5N!
'*I0!L9GH/((/0@)!\-#?!N5N9!!
'*I,#0!L9GM#E-!"%&@#0!N5N9!!
H%@%)(%=!L9N5N!N7N!!
]@>;I(!L9N5N99!!
+-#!./%0!1%>*)9!^'D#*_!N5N9!
Y@#D#*!L9N5N99!!

P7!PP9TR!
PS!5W9TR!
PS!TQ9PR!
PQ!P89TR!
PQ!TT9TR!
PP!7W9TR!
PS!5S9TR!!

58[!5T9P:!
58P!Q79P:!
588!TT9T:!
58W!T79T:!
58W!7S9T:!
58Q!579T:!
58S!SW9T:!!

!
!
PS!5W9TR!!
PS!TP9PR!!
!
!
!
PS!5Q9TR!!

!
!
58P!Q59P:!
588!TP9T:!!
!
!
!
58S!SW9T:!!

H-&/0@!+-#K!!
:#(&I)!L9N5N9!! PU!559TR!! 58[!P89T:!!

! !

:-),-&0!OI(=!%=!'(#)*#K!
!',*/0)!L9N5N99!!
M;-&0#4I&#!L9N5N9!!
M(I44/0@!1%>*)!^R_!N5N9!!
M(I44/0@!1%>*)!^+_!N5N9!
!6/00#>(-!1%>*!N5N!!

PP!TQ9PR!
PS!SU9PR!
PS!SQ9TR!
PS!S79TR!
PS!S89TR!!

5P[!5W9P:!
5P[!Q59T:!
587!789P:!
587!789P:!
585!S89T:!!

!
!
PS!SP9PR!!

!
!
5P[!QQ9P:!!

M-0,&#(!OI(=!%=!'(#)*#K!!
M;/&/*%=!L9N5N99!!
M;%</-,!L9N5N9!!
"#&D%,!L9N5N!!
]I,-&!L9N5N9!!
+I@#&(%#=!L9N5N999!!

PP!S89PR!
P8!TT9PR!
PW!5S9PR!
P[!7T9PR!
PW!PQ9TR!!

5PP!Q[9P:!
5P8!S59P:!
5P5!SU9P:!
5PT!7Q9T:!
5P7!T79T:!!

PP!S89PR!!
P8!TT9PR!!
PW!5T9TR!!
P[!759TR!!

5PP!SQ9T:!
5P8!S79T:!
5P5!P59T:!
5PT!7S9P:!!
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!"#$%&'($)"**
* +%,&-./$"(*)%0** *

1.)$),-"** 1%&#$),-"** 1.)$),-"** 1%&#$),-"**

2.()"/&*3,45*%5*64.(7.8*
*9".4*!%:7(*;<;==*
*>$(?*@=;<;**

AB*<B=BC*
DE*DF=BC**

<GA*DB=BH*
<GI*JB=DH**

* *

9%,)?".()*64.(7.8**
>%//"()"/*@=**
K.LM*@=**
H?$)"*9$()"/(**

DG*D<=BC*
DD*DJ=BC*
DI*FN=BC**

<FF*FJ=BH*
<FG*FG=BH*
<FA*<D=DH**

DG*DJ=DC**
DD*D<=DC**

<FF*FD=DH*
<FG*FD=BH**

;<;*@&:4,-"(*.&*.((%:$.)"-*JB*CO*.P,.)$:*L%&"=*
;J;*6((%:$.)"-*JB*CO*.P,.)$:*L%&"*4$"(*"&)$/"4M*Q$)?$&*%&"*%5*)?"*)?/""*(R":$.4*5%/.#$&#*./".(=*
*
*
*
*
Table 2.26 64.(7.*O.S%/*9)"44"/*9".*1$%&*K.,4%,)*9$)"(*5/%T*U.V4"*J*)%*W./)*JJA*
*
H?"/"*)Q%*(")(*%5*:%%/-$&.)"(*./"*#$X"&Y*)?"*V.("4$&"*"Z)"&-(*$&*.*:4%:7Q$("*-$/":)$%&*5/%T*)?"*5$/()*(")*%5*
#"%#/.R?$:*:%%/-$&.)"(*.4%&#*)?"*(?%/"4$&"*.)*T".&*4%Q"/[4%Q*Q.)"/*)%*)?"*(":%&-*(")*%5*:%%/-$&.)"(=*
H?"/"*%&4M*%&"*(")*%5*:%%/-$&.)"(*$(*4$()"-Y*)?.)*4%:.)$%&*$(*)?"*V.("R%$&)=**
*

!"#$%&'($)"**
* +%,&-./$"(*)%0** *

1.)$),-"** 1%&#$),-"** 1.)$),-"** 1%&#$),-"**

Western Aleutians: * *
64.$-*@=;<;=**
6)),'\?$/$7%5*W)=;<;**
9?"TM.*@=;<;==**

DJ*GD=BC*
*DJ*FB=BC*
DJ*GG=BC**

<IF*DA=D2*
<IF*JA=I2*
<IG*BE=B2**

DJ*GA=DC** <IF*D<=D2**

Central Aleutians: * *
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!"#$%&'($)"**
* +%,&-./$"(*)%0** *

1.)$),-"** 1%&#$),-"** 1.)$),-"** 1%&#$),-"**

23.)$#&.4*56787*
*239$.*5:**
**;.()*787**
**<=$">?6*@./A%/*7876**
23,4).*56*B*!%>4(*7876*
*2&.#.4($4*56787**
2)4.*567876**
+%A/%C*5678**
D?.#,9.4*567876*
*D?,#$&.-.4*5678766**
E/".)*<$)4$&*567876**
F.#.3$9*5678766**
F.&.#.*5:**
**G%/)?*D.H"*7876*
***<?$H*!%>4*787**
F.=.9#.*567876*
F$(4.*56'<$/$,(*I)67876**
F$(4.*56'<%A.4.*B*J"#.*7876**
1$))9"*<$)4$&*567876**
1$))9"*K.&.#.*567876**
<.#$#$4*567876*
*<"#,.3*5:**
**<%,)?*787666**
**L$&>?*I)6787666*
<"#,9.*56787666*
K.&.#.*567876666**
K.&.-.4*56*M239$.N*7876**
K.&.-.4*56*MF$(4.N*78766**
O#$-.4*567876**
O9$.#.*567876**
O&.9#.*B*P$&4,3*!%>4(*7876**

Q8*8R6SG**
*
QT*SQ6SG*
QT*ST6SG**
QT*R86QG**
Q8*Q86SG**
QT*TR6QG**
Q8*QU6SG**
QT*RU6SG**
QT*UV6QG**
QT*SV6SG**
QR*ST6QG**
*
Q8*QV6QG**
Q8*UW6SG**
Q8*RU6QG**
QT*SX6QG**
Q8*QS6SG**
Q8*QY6QG**
Q8*QS6QG**
QT*SS6QG**
*
QT*8Y6QG**
QT*TR6QG**
QT*SS6SG**
Q8*QQ6SG**
QT*SU6QG*
Q8*QW6SG*
Q8*RQ6SG**
QR*SU6SG**
Q8*RU6SG**

8WY*SX6S;**
*
8WT*QX6QZ*
8WR*TR6SZ*
8W8*8V6QZ*
8WQ*QR6QZ*
8WU*8W6SZ*
8WW*TW6SZ*
8W8*8S6QZ*
8VY*UU6QZ*
8WV*8S6QZ*
8VY*U86SZ**
*
8WW*SY6SZ*
8WW*TT6QZ*
8WX*Q86QZ*
8WW*RV6Q;*
8WW*TS6S;*
8WX*RS6S;*
8WV*8R6SZ*
8WR*SX6SZ**
*
8WT*8X6SZ**
8WT*TQ6QZ*
8WX*SV6Q;*
8WW*QX6QZ*
8WT*QW6SZ*
8WW*UW6S;*
8WX*RS6QZ*
8VY*UW6SZ*
8WY*SU6SZ**

*
*
QT*SV6SG**
*
QT*TV6QG*
*
QT*TU6QG**
*
*
QT*UV6QG**
QT*SW6SG*
*
*
*
*
Q8*RU6QG**
*
Q8*UX6QG**
*
Q8*UY6SG**
*
*
QT*8Q6SG**
QT*TR6QG**
QT*SR6QG**
Q8*QQ6SG**
*
*
*
QR*SQ6SG**
Q8*RU6QG**

*
*
8WT*QW6SZ**
*
8W8*8V6QZ**
*
8WU*SW6QZ**
*
*
8VY*UT6SZ**
8WV*SX6QZ**
*
*
*
*
8WX*UY6QZ**
*
8WW*TS6Q;**
*
8WV*8R6SZ**
*
*
8WT*RW6SZ**
8WT*TU6SZ**
8WX*SY6S;**
8WW*QW6SZ**
*
*
*
8VY*UV6SZ**
8WY*SR6SZ**

Eastern Aleutians: * *

24,).&*56'!""C[1.=.*7876**
23.4*567876**
D.H"*<"-.&4.*B*5(9.&-*7876*
;3"/.9-*567876**
\9-*].&*!%>4(*7876**
I%9$=&%$*!%>4*787**
K.&#$&.4*56787**
K$#.9-.*5678766**
O3&.4*56'D.H"*2(9$4*7876**

QU*8S6QG**
QQ*TU6SG**
QR*QS6QG**
QR*8W6QG**
QR*QT6SG**
QR*8V6SG**
QU*8R6SG**
QU*SX6QG**
QR*TQ6SG**

8VV*SU6QZ*
8VR*SW6SZ*
8VV*SQ6SZ*
8VW*Q86QZ*
8VV*SQ6SZ6*
8VW*QX6SZ*
8VQ*8Y6QZ*
8VU*QX6QZ*
8VX*TU6QZ**

QU*SW6QG**
QQ*TV6SG**

8VV*SV6QZ**
8VR*8S6SZ**

Bering Sea: *
*

D.H"*G"^"&?.3*7876*
@.99*5678766**
!%,&-*567876*
<)6*I.,9*5:**
**G%/)?".()*I%$&)*7876**
**<".*1$%&*!%>4*7876**
<)6*E"%/#"*5:**
**<*!%%4"/_*7876**

QX*RY6SG**
VS*RW6SG**
QX*RV6SG**
*
QW*8Q6SG**
QW*SV6SG**
*
QV*RR6QG**

8VT*8S6QZ*
8WR*SS6SZ*
8QY*QX6SZ**
*
8WS*SV6QZ*
8WS*8W6QZ**
*
8VY*US6SZ*

* *
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!"#$%&'($)"**
* +%,&-./$"(*)%0** *

1.)$),-"** 1%&#$),-"** 1.)$),-"** 1%&#$),-"**

**2.3&%$*4%$&)*56577*
8)7*1.9/"&:"*;<**
**8*4,&,=*;75657**
**8>*?.@"*565**

AB*CB7DE**
*
BF*DF7DE**
BC*6G7DE7**

6BH*FB7D>**
*
6BG*A67D>*
6I6*JB7D>**

Western Gulf of Alaska: * *

+$/-*;7*5657*
?.()3"*!%:=*5657**
?.)%&*;75657**
K,-"*;75657**
1$#L)L%,("*!%:=(*5657**
E.#.$*;75657**
E.#.$*!%:=(*5657*
8".*1$%&*!%:=(*MN&#.O*5657*
8%,)L*!%:=*565**
8@$)P*;756577**
QL"*>L.3"R.:=*5657**

AF*FD7AE**
AA*6I7DE**
AF*JC7AE**
AA*6B7DE**
AA*FI7AE**
AF*AJ7AE**
AA*AD7DE**
AA*DF7AE**
AF*6G7DE**
AA*FI7DE**
AA*6B7AE**

6BC*6G7D>*
6AH*CD7D>*
6BJ*JA7A>*
6B6*DB7D>*
6AI*JF7D>*
6BD*6F7D>*
6AA*FB7D>*
6BD*C67D>*
6BJ*FC7A>*
6AG*AF7D>*
6BD*DB7D>**

AF*AB7DE** 6BD*6A7D>**

Central Gulf of Alaska: *
*

?.@"*+./&.R.(*5657*
?.@"*?L$&$.=*565**
?.@"*S,33*565*5J5**
?.@"*;=%3$=*565*5J5**
?.@"*T,3$.=*565*5J5**
?.@"*8$)=$&.=*5657**
?.@"*N#.)*565*5J5**
S%/"*4%$&)*5657**

AI*6D7DE**
AI*CA7DE**
AG*6C7AE**
AI*6I7DE**
AG*DG7DE**
AB*CJ7DE**
AI*AJ7DE**
AH*6J7DE**

6AJ*AA7D>*
6AJ*DH7D>*
6AF*DH7A>*
6AF*FI7A>*
6AF*6J7A>*
6AC*AJ7D>*
6AC*A67D>*
6AD*AG7D>**

AI*DI7AE**
AI*CI7AE**
AG*6J7AE**

6AJ*AA7D>**
6AJ*DH7D>**
6AF*6D7A>**

S,33*4%$&)*56577*
1.).U*!%:=(*565**
1%&#*;7565**
E.#.L,)*!%:=(*565**
4,.3"*+.V*565*5J5*
8".*1$%&*!%:=(*MW./X%)O*5657**
8".*Y))"/*;7565**
8L.=,&*!%:=*565*5J5**
8,-*;75657**
8,)9$=*;756577*
Q.=3$*;7*565*5J5**
Q9%ZL".-"-*;7565**
N#.=*;75657**
N(L.#.)*;7*56**

AI*J67AE**
AG*FJ7DE**
AI*FA7AE**
AH*DB7DE**
AI*F67DE**
AG*J67DE**
AG*C67AE**
AG*CC7DE**
AG*AF7DE**
AB*CJ7DE**
AG*DC7DE**
AB*AF7AE**
AI*JC7DE**
AG*AA7DE**

6AJ*CB7A>*
6AJ*JG7A>*
6AJ*6B7D>*
6A6*FB7D>*
6AA*JC7D>*
6A6*FG7A>*
6AJ*6C7D>*
6AC*F67A>*
6AJ*6J7A>*
6AI*6F7D>*
6AF*JI7A>*
6AC*CC7D>*
6AJ*6A7A>*
6AJ*JJ7D>**

AI*JF7AE**
AG*FD7AE**
*
*
*
*
*
*
*
AB*CJ7DE**
AG*DC7DE**
AB*AC7AE**
AI*JJ7DE**

6AJ*CH7D>**
6AJ*CD7D>**
*
*
*
*
*
*
*
6AI*JD7D>**
6AF*CD7D>**
6AC*CA7A>**
6AJ*6H7D>**

Eastern Gulf of Alaska: *
*
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!"#$%&'($)"**
* +%,&-./$"(*)%0** *

1.)$),-"** 1%&#$),-"** 1.)$),-"** 1%&#$),-"**

2.3"*4.$/5".)6"/**
2.3"*7)8*9:$.(*;<;8**
26$(5"::*=(:.&-(*;<;8**
>/.?"(*!%@A**
B%%A*C%$&)*;<;**
D$--:")%&*=8;<;**
C"//E*=8;<;8**
C%$&)*9:".&%/*;<;**
C%$&)*9:/$&#)%&*;<;**
7".:*!%@A(*;<;**
F6"*G""-:"*;<;**

HI*JK8HG**
HL*JI8MG**
HL*NO8MG**
HI*<J8HG**
OM*PM8MG**
HL*PO8HG**
OM*NL8HG**
OM*NH8MG**
HL*HO8MG**
OM*<M8MG**
OM*MK8MG**

<NK*HO8NQ*
<JJ*NO8MQ*
<JL*NJ8MQ*
<NO*JH8HQ*
<JO*<H8HQ*
<JO*PM8MQ*
<JK*HO8MQ*
<JK*NJ8MQ*
<JI*<N8HQ*
<JO*HM8MQ*
<JK*NK8MQ**

* *

Southeast Alaska: *
* * * *

+"&R.S$&*=**
+$.:$*!%@A**
+$%/A.*=**
2.3"*T--$&#)%&88**
2.3"*2/%((**
2.3"*USS.&"E**
2%/%&.)$%&*=8**
>/.&*C%$&)**
1,::*C%$&)**
7,&(")*=**
F$SV"/"-*=**

HI*NN8HG**
HO*JN8MG**
HO*HM8MG**
HH*PO8HG**
HK*HH8MG**
HO*<M8HG**
HH*HO8MG**
HL*MI8MG**
HK*<I8HG**
HK*NM8HG**
HH*JP8MG**

<NJ*HJ8HQ*
<NH*PM8HQ*
<NH*NJ8MQ*
<NN*JL8HQ*
<NO*NJ8MQ*
<NJ*JP8HQ*
<NJ*<K8MQ*
<NH*<J8HQ*
<NJ*JI8HQ*
<NN*NH8MQ*
<NN*JI8MQ**

* *

;<;*=&@:,-"(*.&*.((%@$.)"-*PM*GD*.W,.)$@*X%&"8*
;P;*T((%@$.)"-*PM*&S*.W,.)$@*X%&"*:$"(*"&)$/":E*5$)6$&*%&"*%Y*)6"*)6/""*(3"@$.:*Y%/.#$&#*./".(8*
*
* *
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!"#$%&'(')&&*"+,%-.&/0&-.".%&1".%+-2&/03$45/06&7"+"$$%$2&-.".%&8*92&"05&:;<&=/->%+/%-(&
BSAI 2008 2008 2009 2009 2008 2009 2008 2008 2009 2009 

Species  S  

 
CP/
M   S  

 
CP/
M   Total  Total TAC 

% of 
TAC TAC 

% of 
TAC 

Alaska plaice 0 0 0 0 0 0 50,000 0% 50,000 0% 

Arrowtooth flounder 16 23 45 28 39 73 75,000 0% 75,000 0% 

Other flatfish 33 4 29 2 37 31 21,600 0% 17,400 0% 

Flathead sole 11 1 6 0 12 6 50,000 0% 60,000 0% 

Greenland turbot 0 3 0 3 3 3 2,540 0% 7,380 0% 

Northern rockfish 3 24 1 49 27 50 8,180 0% 7,160 1% 

Other species 45 169 22 48 213 70 50,000 0% 50,000 0% 

Pacific ocean perch 59 532 4 517 590 522 19,198 3% 18,800 3% 

Rougheye rockfish 1 6 1 9 7 10 172 4% 539 2% 

Other rockfish 5 8 10 6 14 16 849 2% 1,040 2% 

Rock sole 26 16 11 48 42 60 75,000 0% 90,000 0% 

Sablefish 36 12 71 16 48 87 5,300 1% 4,920 2% 

Squid 4 1 2 0 5 3 1,675 0% 1,970 0% 

Shortraker rockfish 1 2 1 10 3 10 360 1% 387 3% 

Yellowfin sole 1 12 0 1 13 1 225,000 0% 210,000 0% 

Total 241 812 204 737 1,053 941 584,874 0% 594,596 0% 

  

GOA 2008 2008 2009 2009 2008 2009 2008 2008 2009 2009 

 Species   S  

 
CP/
M   S  

 
CP/
M   Total  Total TAC 

% of 
TAC TAC 

% of 
TAC 

Arrowtooth flounder 812 3 371 0 814 372 43,000 2% 
   

43,000  1% 

Big skate 96 0 198 0 96 198 3,330 3% 
   

3,330  6% 
Demersal shelf 
rockfish 74 58 74 58 382 19% 

   
362  16% 

Deep water flatfish 3 1 3 1 8,903 0% 
   

9,168  0% 

Flathead sole 228 0 148 0 229 148 11,054 2% 
   

11,181  1% 

Longnose skate 73 0 171 0 73 171 2,887 3% 
   

2,887  6% 

Northern rockfish 6 0 0 0 6 0 4,549 0% 
   

4,362  0% 

Other species 299 4 279 0 303 279 2,104 14% 
   

4,500  6% 

Pelagic shelf rockfish 19 0 8 0 19 8 5,227 0% 
   

4,781  0% 

Pacific ocean perch 1 0 0 0 1 0 14,999 0% 
   

15,111  0% 

Rex sole 13 9 13 9 9,132 0% 
   

8,996  0% 

Rougheye rockfish 38 0 32 0 38 32 1,286 3% 
   

1,284  3% 

Other rockfish 42 0 42 0 42 42 1,730 2% 
   

1,730  2% 

Sablefish 
1,18

1 969 1,181 969 12,730 9% 
   

11,160  9% 

Shallow water flatfish 248 0 60 0 248 60 22,256 1% 
   

22,256  0% 

Shortraker rockfish 57 0 51 0 57 51 898 6% 
   

898  6% 

Thornyhead rockfish 52 49 52 49 1,910 3% 
   

1,910  3% 

Other skates 34 10 37 7 44 44 2,104 2% 
   

2,104  2% 

Total 
3,27

7 18 
2,48

5 8 3,294 2,493 148,481 2% 
  

149,020  2% 
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P&#'7-8

M,14 34 ?1#-=# ?1&,%*#. Q-1#./-
R&.#* R*-=#

7ST8

U&-%&'. ;<9
*. ?1#-=#
7IS8

V#-%&'.
7D8

!&.%'#1
7CF8

U&-%&'.
7D8

V#-%&'.
7CC8

!&.%'#1
7WI8

U&-%&'.
7T8

CDEF FHC WTLSDG CELSSG TTLHGH CSLCGH CCCLSHT
CDFG GWLCSE

CDSF SDG SLHEW GTLFSI ILWCC CDLSTW WFLFWG CTLHCC IDLWFT CCHLTGI

CDIE CDLHHG FLGSE SLEHE GWLHTG EELIGT

CDID SLGTC ILEEG WLDHI WLHWG SLESG GWLHFT

CDDHW ELTTT SLHEH WLDCE WLIHC SLDII GWLGSW GGLSET WHLEGE

CDDC TLEDF FLGSH WLSWG TLGGI SLTDF WLHIW GCLSGF GDLTHE

CDDG WLSWI ELSWD WLSCF TLIWD FLWDI GLIFD GHLFDG GSLGDD

CDDT WLWFE TLECF WLDIC TLTCD ELIGH GLHWE CILSWF GTLCWF

CDDF GLCWG WLDCW WLSWD TLSCE ELEGT GLCIS CSLIDC GGLGCH

CDDIT GCLCHT WLTFS WLWFH WLITC ELSTD CLDCC CFLTCS GHLTWI

GHHH CLDSE WLCIH GLITH WLITH ELTCD CLHSC CELGSD CILWGE

GHHG GLEHH WLWFF WLGGC WLDEF ELTIH ICS CFLHGW CDLWTH

GHHTE GLEWF GLDTT WLECG TLSHS ELDWF IDI CSLHDD GHLEWW

GHHFE GLSSW TLSGC

GHHSE GLEHE TLCCT

GHHIE WLSGF WLCSF TLHGD ELHWD TLDWC EII CSLCSE GCLTID

GHHI ?/5E WLGCG WLTDG TLHGD ELHWD TLDWC EII CSLTDC GCLGDC

<&'@&.%#+& ;*44&'&.@&-
CDEH- %3 GHHH DCX IGX DCX FIX IFX

CDDH %3 GHHH FTX EEX GSX CX WGX ETX WWX THX

GHHH %3 GHHT GIX SX GTX GWX CHX CFX CGX CGX

GHHT %3 GHHI? GSX CDX CEX SX CSX WTX GX TX

GHHH %3 GHHI? FWX CHX TGX WCX DX TEX CTX CFX
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Chapter Three Figures and Tables 

 

Table 3.1c.  – Counts and average annual trends of adult and juvenile (non‐pup) Steller sea lions 
observed at rookery and haul‐out trend sites surveyed consistently since 1991 in seven subregions of 

the western DPS in Alaska during June‐July aerial surveys from 2000 to 2008 (source data: Table 3.1B). 

Year 
Western 

AI  Central AI  Eastern AI 
Western 
GOA 

Central 
GOA 

Eastern 
GOA  Total 

2000  1,633  6,560  4,990  3,996  4,555  2,102  23,836 

2002  1,196  6,547  5,261  4,617  4,594  2,615  24,830 

2004  1,286  6,885  5,991  5,233  4,028  3,015  26,438 

2006  ‐‐  ‐‐  6,031  ‐‐  ‐‐  3,101  ‐‐ 

2008A2  894  5,817  6,405  5,558  4,602  3,313  26,589 

Trend (2000‐
2008A) 

‐0.068  ‐0.015  0.032  0.04  ‐0.001  0.054  0.014 
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 Level of concern 
Summer

(Apr-Sept) 

Winter 

(Oct-Mar) 

Zone 
2001 BiOp 

>10 months

(n=4,816) 

>10 months 

(n=1,990) 

Inside CH    

0-10 nm High 78.4% 88.9% 

10-20 nm Low to moderate 8.7% 8.9% 

>20 nm Low 0.9% 0.3% 

Outside CH Low 11.9% 1.9% 

!"#$% &'(( L'=$='%*=. => EBKBBE 1=?#%*=.- #--=?*#%&/ <*%" /*@*.+ %= AB C >=' EEM D,@&.*1& 7%&11&' -&# 1*=.- 0#-&/ =.
/*-%#.?& %= .&#'&-% 1*-%&/ "#,1=,% =' '==I&'J #./ -%'#%*>*&/ 0J '&+*=. #./ -&#-=.G

  
Prince William 

Sound 
Kodiak Eastern Aleutians 

Central/Western 
Aleutians 

Zone Summer1 Winter8 Summer Winter Summer Winter Summer Winter 

Inside CH         

0-10 nm 92.0% 94.5% 86.8% 93.0% 88.5% 91.2% 68.8% 100.0% 

10-20 nm 7.1% 4.6% 7.5% 5.2% 5.5% 6.9% 8.8%  0.0% 

>20 nm 0.0%  0.1% 0.3% 0.3% 2.8% 0.2% 0.5%  0.0% 

Outside CH 0.9% 0.9% 5.4% 1.6% 3.3% 1.7% 21.9%  0.0% 

E 7,CC&' *- /&>*.&/ #- N$'*1 %"'=,+" 7&$%&C0&'G

8 O*.%&' *- /&>*.&/ #- P?%=0&' %"'=,+" 6#'?"G
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ID 

Deployment 

Date 

Age at capture 

(months) Location Group Category 

6295 29-Feb-00 9 Turf Pt. Seguam Island NMML - 

6296 29-Feb-00 9 Turf Pt. Seguam Island NMML - 

6297 29-Feb-00 9 Turf Pt. Seguam Island NMML - 

6298 29-Feb-00 9 Turf Pt. Seguam Island NMML - 

6299 9-Mar-00 9 Aiktak NMML - 

6300 9-Mar-00 9 Aiktak NMML - 

6302 12-Mar-00 9 Long Island, Kodiak NMML - 

6301 12-Mar-00 21 Long Island, Kodiak NMML - 

11212 23-Apr-00 10.5 Glacier Island, PWS ADFG New 

11214 24-Apr-00 10.5 Glacier Island, PWS ADFG New 

11215 24-Apr-00 10.5 Glacier Island, PWS ADFG New 

11216 25-Apr-00 10.5 Glacier Island, PWS ADFG New 

11217 25-Apr-00 10.5 Glacier Island, PWS ADFG New 

11218 25-Apr-00 10.5 Glacier Island, PWS ADFG New 

11219 25-Apr-00 10.5 Glacier Island, PWS ADFG New 

11220 26-Apr-00 22.5 The Needle, PWS ADFG New 

11221 28-Apr-00 22.5 Point Elrington, PWS ADFG New 

11222 22-Aug-00 14 Glacier Island, PWS ADFG New 

11210 23-Aug-00 14 The Needle, PWS ADFG New 

11223 23-Aug-00 14 The Needle, PWS ADFG New 

11211 24-Aug-00 26 The Needle, PWS ADFG New 

6303 26-Feb-01 21 Reef Bite NMML - 

6304 1-Mar-01 9 Aiktak NMML - 

6305 1-Mar-01 9 Ugamak NMML - 

6308 3-Mar-01 9 Aiktak NMML - 

6309 3-Mar-01 9 Aiktak NMML - 
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6310 3-Mar-01 9 Aiktak NMML - 

6307 3-Mar-01 9 Rocks off Tigalda NMML - 

6306 3-Mar-01 21 Rocks off Tigalda NMML - 

6312 4-Mar-01 9 Billingshead, Akun NMML - 

6311 4-Mar-01 21 Billingshead, Akun NMML - 

6283 6-Mar-01 9 Long Island, Kodiak ADFG New 

6284 6-Mar-01 9 Long Island, Kodiak ADFG New 

6285 7-Mar-01 9 Long Island, Kodiak ADFG New 

6115 9-Mar-01 9 Sea Otter NMML - 

6286 9-Mar-01 9 Sea Otter NMML - 

6287 9-Mar-01 9 Sea Otter NMML - 

6288 10-Mar-01 9 Sea Otter NMML - 

6289 12-Mar-01 9 Long Island, Kodiak NMML - 

6290 12-Mar-01 9 Long Island, Kodiak NMML - 

6291 12-Mar-01 9 Long Island, Kodiak NMML - 

6292 12-Mar-01 9 Long Island, Kodiak NMML - 

6293 13-Mar-01 9 Long Island, Kodiak NMML - 

6294 13-Mar-01 9 Long Island, Kodiak NMML - 

6124 2-Aug-01 14 Cape Chiniak, Kodiak NMML - 

6966 7-Aug-01 14 Two Headed Rock, Kodiak NMML - 

6967 8-Aug-01 14 Two Headed Rock, Kodiak NMML - 

7576 17-Sep-01 3 Cape Morgan, Akutan ADFG New 

7578 17-Sep-01 3 Cape Morgan, Akutan ADFG New 

8237 3-Nov-01 17 Two Headed Rock, Kodiak NMML - 

7585 6-Nov-01 5 Bull Head, Glacier Island ADFG New 

7586 6-Nov-01 17 Bull Head, Glacier Island ADFG New 

7589 7-Nov-01 17 Bull Head, Glacier Island ADFG New 

7592 8-Nov-01 5 NE Haulout, Perry Island ADFG New 

7593 8-Nov-01 17 NE Haulout, Perry Island ADFG New 

7594 8-Nov-01 17 NE Haulout, Perry Island ADFG New 
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7595 8-Nov-01 17 NE Haulout, Perry Island ADFG New 

7600 9-Nov-01 5 NE Haulout, Perry Island ADFG New 

7602 11-Nov-01 5 NE Haulout, Perry Island ADFG New 

7603 11-Nov-01 5 NE Haulout, Perry Island ADFG New 

6446 13-Nov-01 5 Ugamak NMML - 

8238 13-Nov-01 5 Ugamak NMML - 

8239 14-Nov-01 17 Aiktak NMML - 

7467 28-Feb-02 9 Cape Chiniak, Kodiak NMML - 

7468 2-Mar-02 9 Long Island, Kodiak NMML - 

7469 2-Mar-02 9 Long Island, Kodiak NMML - 

7471 3-Mar-02 9 Long Island, Kodiak NMML - 

7473 3-Mar-02 9 Long Island, Kodiak NMML - 

7474 4-Mar-02 9 Long Island, Kodiak NMML - 

6647 5-Mar-02 9 Two Headed Rock, Kodiak NMML - 

7478 5-Mar-02 9 Two Headed Rock, Kodiak NMML - 

7479 5-Mar-02 9 Two Headed Rock, Kodiak NMML - 

7476 5-Mar-02 24 Two Headed Rock, Kodiak NMML - 

7481 10-Mar-02 9 Basalt Rock NMML - 

7482 11-Mar-02 9 Aiktak NMML - 

7483 11-Mar-02 9 Aiktak NMML - 

7484 11-Mar-02 9 Aiktak NMML - 

7485 11-Mar-02 9 Aiktak NMML - 

7486 11-Mar-02 9 Aiktak NMML - 

7487 11-Mar-02 9 Aiktak NMML - 

6475 12-Mar-02 9 Aiktak NMML - 

7488 12-Mar-02 9 Aiktak NMML - 

7489 12-Mar-02 9 Aiktak NMML - 

7620 7-Apr-02 9 Bay of Waterfalls, Adak Island ADFG New 

7621 7-Apr-02 9 Bay of Waterfalls, Adak Island ADFG New 

7824 26-Jul-02 12 Cape Chiniak, Kodiak NMML - 
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7823 26-Jul-02 24 Cape Chiniak, Kodiak NMML - 

7825 29-Jul-02 12 Two Headed Rock, Kodiak NMML - 

7827 29-Jul-02 12 Two Headed Rock, Kodiak NMML - 

7829 30-Jul-02 24 Two Headed Rock, Kodiak NMML - 

7830 1-Aug-02 12 Marmot Island NMML - 

7831 2-Aug-02 24 Marmot Island NMML - 

7832 2-Aug-02 24 Marmot Island NMML - 

8243 25-Feb-03 9 Long Island, Kodiak NMML New 

8244 27-Feb-03 9 Long Island, Kodiak NMML New 

8246 27-Feb-03 9 Long Island, Kodiak NMML New 

8247 27-Feb-03 9 Long Island, Kodiak NMML New 

8248 1-Mar-03 9 Cape Ugat, Kodiak NMML New 

8249 2-Mar-03 9 Cape Ugat, Kodiak NMML New 

8251 6-Mar-03 9 Rocks off Tigalda NMML New 

8253 7-Mar-03 9 Aiktak NMML New 

11246 19-Apr-05 10 Silak Island NMML New 

11247 19-Apr-05 10 Silak Island NMML New 

11248 20-Apr-05 10 Little Tanaga Island NMML New 

11249 22-Apr-05 10 Lake Point, Adak NMML New 

11250 22-Apr-05 10 Lake Point, Adak NMML New 

11251 22-Apr-05 10 Lake Point, Adak NMML New 

11252 22-Apr-05 10 Lake Point, Adak NMML New 

11253 22-Apr-05 10 Lake Point, Adak NMML New 

11255 24-Apr-05 10 Ship Rock, Kanaga NMML New 

11257 25-Apr-05 10 Ogalala Pt., Kagalaska NMML New 

11258 25-Apr-05 10 Ogalala Pt., Kagalaska NMML New 

11256 25-Apr-05 10 Ship Rock, Kanaga NMML New 

11260 2-May-05 11 Lake Point, Adak NMML New 

11261 2-May-05 11 Lake Point, Adak NMML New 

11262 2-May-05 11 Lake Point, Adak NMML New 
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!"#$% &'(& 233&4% 53 &''5' 4"&46*.+7 /#%#0#-& 8#%4"*.+ #./ 3*1%&'*.+ 5. .,80&' 53 154#%*5.- *.41,/&/ *. #.#19-*- 53
:,;&.*1& <%&11&' -&# 1*5. /*;*.+ 154#%*5.- /,'*.+ =>>> =>>?@ A %5%#1 53 B?7C?> 154#%*5.- 3'58 CCB #.*8#1- D&'& *.*%*#119
&E%'#4%&/ 3'58 %"& /#%#0#-& 35' $'54&--*.+@

Number of 
Locations 

Percent  of 
initial 

locations Category 

12 0.02% Identified outliers. 

207 0.32% Timeline data only indicated dry transmission. 

324 0.50% No land/sea or timeline indication of wet or dry transmission. 

418 0.64% Land sea data only indicated dry transmission. 

1535 2.36% Conflicts between land/sea and timeline transmission status. 

5307 8.15% Timeline and land/sea data indicated dry transmission. 

     6703       10.29% Removed in processing, duplicates, z-quality locations, pre- and 
post- deployment locations. 

9281 14.25% On-land locations. 

12335 18.93% Did not meet dive to >4 meter criteria. 

14587 22.39% B locations. 

14441 22.17% Used in this analysis. 
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Table 3.14.  Food habits information for Steller sea lions collected in the range of the western DPS, 1945-1998. Sample 
sizes and characteristics of the study (Reprinted from Fritz and Hinckley 2005). 
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Table 3.14 (cont'd).  Food habits information of Steller sea lions collected in the range of the western DPS, 1945-1998.
.

)22/ 3#0*%- 4#%#
5#6$1
&

5#6$1
&

4#%
# 7&'8&.% 29 5#6$1& :*%" 7'&; <%&6 =>?$'&-&.%@

A&9&'&.8& (;$&
B28#%*
2.

(;$
&

72112
8C

!2
/

)1#%9*
-"

D'&&.1
*.+

A28C9
*-"

56&
1%-

5#./1#
.8&

3&''*
.+

5#16
2.

58,1
$*.

5"'*6$E
!'#0

5F,
*/

G8%2
$,-

<61&' #./ 5#'0&'
=HIJK@

5%26
#8" B#./ )G LK KH MN JO

P*1C& #./
Q&.;2. =HILM@

5%26
#8" B#./ 7P K HR JI OM SH M

T#%"*-&. !" #$%
=HIUM@

5%26
#8" B#./ )G HO I HJ H H U HR JJ

("2'-%&*.-2.
#./ B&.-*.C
=HIUM@

5%26
#8" B#./ )G U J HH ML J M MR

(*C"26*'2V
=HIUN@ W*-,#1

X%
-&# 4

)*-8,- #./
Y#*.&- =HIUU@

5%26
#8"

X%
-&# )G U HM U U LU ML HI

7&'12V =HIKL@
5%26
#8"

X%
-&# )G UO HR H

ZO
R ML

B2:'; !" #$%
=HINM@

5%26
#8"

X%
-&# 7W IK H H H

7*%8"&' =HINH@
5%26
#8" B#./ )G UK HM L O HH HH J J K MO HO

!#1C*.- =HIIN@ #
5%26
#8"

X%
-&# )G NO JO O HK ZHM M M HN

!#1C*.- =HIIN@ 0
5%26
#8"

X%
-&# )G HRR MN ZHI O U U ZHR HI HI

)'2-% #./ B2:';
=HINK@

5%26
#8"

X%
-&# 7W JN JN

D&#'*. =,.$,0@
5%26
#8" B#./ )G ZOU

ZJ
L LJ HN JL

!#1C*.- #./
D22/:*. =HINN@

5%26
#8" B#./ )G LN K HJ K O O H ZH J OM

T&''*8C !" #$%
=HIIK@ # 58#% B#./

)G
55 UU J SH U MR R O

T&''*8C !" #$%
=HIIK@ 0 58#% B#./

)G
55 OO M OH N HK K M

T&''*8C !" #$%
=HIIK@ 8 58#% B#./

)G
55 HO R UI H U J N

T&''*8C !" #$%
=HIIK@ / 58#% B#./

)G
55 K R KK L L K

D2%2 #./
5"*6#[#C* =HIIK@

5%26
#8"

X%
-&# )G NI KU MJ UI HH

5*.81#*' #./
\&$$&1*. =MRRM@
# 58#% B#./ )G ZLR ZL ZMR SL > > ZHR ZHR ZHR SHR

SH
R SHR

5*.81#*' #./
\&$$&1*. =MRRM@
0 58#% B#./ )G ZKR

ZH
R ZHR SL > > ZHR SHR ZHR ZHR SL SL

5*.81#*' #./
\&$$&1*. =MRRM@ 8 58#% B#./ )G ZLR

ZH
R SL ZMR > > SL ZL ZMR ZHR

SH
R SHR

5*.81#*' #./
\&$$&1*. =MRRM@
/ 58#% B#./ )G SHR

ZH
R SL ZUR > SL SL ZMR ZHR

SM
R SMR

X00'&V*#%*2.-] !DGX ^ 8&.%'#1 D,19 29 X1#-C#_ PDGX ^ :&-%&'. D,19 29 X1#-C#_ `Y5 ^ &#-%&'. Y&'*.+ 5&#_ `X< ^ &#-%&'. X1&,%*#. <-1#./-_ !X< ^
8&.%'#1 X1&,%*#. <-1#./-_ PX< ^ :&-%&'. X1&,%*#. <-1#./-_ a ^ .,60&' 92' 8&11 *- ,.C.2:._ b ^ -&#-2. 29 -#6$1& 8211&8%*2. *- ,.C.2:. 0,% 1*C&1; %2 0&
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Table 3.16 Percent frequency of occurrence of prey occurring in Steller sea lion scats collected from 1999 to 2005 (NMFS 2006b). 
 
 

Region 
Central & Western 

Aleutians 
Eastern Aleutians Western Gulf Central Gulf  

Eastern 
Gulf 

Western DPS 

Season Summer Winter Summer Winter Summer Winter Summer Winter Summer Summer Winter ALL 

Number of scats 483 301 290 773 184 42 85 204 38 1080 1320 2400 
Pollock 7 12 46 53 53 93 46 44 8 28 44 37 
Pacific cod 6 26 18 39 36 31 2 43 5 14 37 26 
Atka mackerel 96 55 32 43 21  1 2   55 38 46 
Salmon 17 6 38 25 57 17 56 29 84 35 21 27 
Herring     35 1 3 2 12 12 24 12 2 6 
Sand lance 4 1 34 28 65 17 16 38 39 25 23 24 
Arrowtooth 1 1 8 21 14 7 45 31 5 9 17 13 
Irish Lord sp. 3 23 11 33 13 5   17   7 27 18 
Sand fish 1 5 16 11 3 7   13   5 10 8 
Halibut   1 1 10 4 5 4 12   1 8 5 
Cephalopods 13 18 7 4 1  5 7 3 8 7 8 
Rock sole 0 6 19 14 9 5   7   7 11 9 
Snailfish sp. 1 12 1 14      4   1 12 7 
Capelin     2 0 3  13 4 13 3 1 2 
Poacher sp.     14 1           4 0 2 
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Table 4.1. Estimates of EBS age-1 pollock recruitment by year-class period (millions), the 
coefficient of variation, and correlation among estimates from other periods.  

    Regime (correlation) 
Regime  
Period 

Regime Average 
recruitment CV A B C D E F G H 

1963-1976 A 18,598 3% 1.000        
1977-2005 B 23,690 3% 0.140 1.000       
1977-1998 C 25,757 3% 0.143 0.877 1.000      
1977-1988 D 25,226 3% 0.102 0.772 0.888 1.000     
1989-2005 E 22,607 4% 0.133 0.923 0.681 0.468 1.000    
1989-1998 F 26,394 3% 0.149 0.743 0.838 0.494 0.734 1.000   
1999-2005 G 17,197 9% 0.079 0.759 0.353 0.301 0.874 0.310 1.000  
1963-2005 H 22,032 3% 0.485 0.934 0.826 0.719 0.863 0.710 0.699 1.000
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Table 4.2.  Mean year class strength by decade, 
1960-2005 for Gulf of Alaska pollock. 

Decade
 Mean year class 

abundance 
(millions at age 2)

Coefficient of 
Variation

1960-1969 392 0.54
1970-1979 1,982 0.56
1980-1989 705 0.77
1990-1999 377 0.74
2000-2005 405 0.79
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Table 4.3: Aleutian Islands summer bottom trawl survey Alaska pollock abundance estimates. 
NRA is the Near, Rat, and Andreanov area as described in Barbeaux et al. (2007). 

 NRA West 
(174W-170E) 

NRA East 
 (170W-174W) 

NRA  
total 

CV% 

1991 83,337 53,865 137,202 20% 
1994 47,623 29,879 77,502 19% 
1997 57,577 39,935 97,512 22% 
2000 76,613 28,985 105,598 28% 
2002 121,915 53,368 175,283 38% 
2004 19,201 111,250 130,451 78% 
2006 25,471 69,522 94,993 48% 
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Table 4.4: Total catch of pollock in the Aleutian Islands management area 1990-2007 in tons.  
NRA is the Near, Rat, and Andreanov area as described in Barbeaux et al. (2007). 

Year 
NRA 
Total 

NRA West  
(174W-170E) 

NRA East  
(170W-174W) 

1990 79,025 10,477 68,548 
1991 98,604 561 98,043 
1992 52,352 8,519 43,833 
1993 57,132 16,162 40,970 
1994 58,659 5,965 52,694 
1995 64,925 58,203 6,722 
1996 29,062 23,187 5,875 
1997 25,940 25,774 166 
1998 23,822 23,335 487 
1999 1,010 631 379 
2000 1,244 891 353 
2001 824 575 249 
2002 1,156 351 805 
2003 1,653 1,430 223 
2004 1,150 962 188 
2005 1,610 1,330 280 
2006 1,736 1,657 79 
2007 2,522   
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Table 4.5 Estimated NRA region pollock catch at age (millions) from 2005 stock assessment 
(Barbeaux et al. 2005).  1978 year class is shaded.  NRA is the Near, Rat, and 
Andreanov area as described in Barbeaux et al. (2005).  

Year Age 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total 
% 
1978 

1978 0.01 0.14 0.12 0.07 0.36 0.10 0.14 0.13 0.13 0.06 0.02 0.01  0.00 1.27  
1979 0.01 2.18 2.22 2.02 2.43 1.73 0.65 0.63 0.37 0.03 0.22   0.05 12.53  
1980 8.20 3.24 2.64 3.71 6.94 4.05 2.47 0.73 1.07 0.53 0.16 0.01 0.14 0.01 33.91 24% 
1981  5.72 3.36 2.19 1.65 2.55 2.54 1.93 1.37 0.73 0.20 0.15 0.20 0.04 22.64 25% 
1982  0.01 3.00 0.51 0.23 0.31 0.38 0.35 0.15 0.07 0.04 0.03 0.01 0.01 5.10 59% 
1983    0.74 0.44 0.17 0.11 0.24 0.23 0.05 0.04 0.01 0.00 0.00 2.04 36% 
1984 0.14 3.97  4.12 4.12 1.46 1.10 0.74 0.51 0.34 0.09 0.06 0.03 0.01 16.68 25% 
1985 0.01 0.01 0.17 0.06 0.17 0.46 0.20 0.08 0.08 0.04 0.01 0.01 0.00 0.00 1.30 35% 
1986                 
1987   1.40 0.31 0.23 0.04 0.09 1.01 0.09 0.12 0.00 0.03 0.01 0.04 3.36 30% 
1988                 
1989                 
1990  0.95 0.26 0.96 0.78 0.78 0.93 0.17 1.10 0.34 0.56 0.28 0.13 0.21 7.45 8% 
1991                 
1992   0.03 0.33 0.60 0.30 0.60 0.12 0.69 0.39 0.52 0.36 1.71 1.91 7.55 25% 
1993   0.18 0.47 1.12 1.34 0.54 1.46 0.81 0.88 0.83 0.38 0.70 4.34 13.05 33% 
1994   0.07 1.00 0.31 0.42 0.60 0.43 0.33 0.17 0.39 0.10 0.08 1.30 5.20 25% 
1995  0.22 0.38 0.00 10.22 1.19 5.10 4.84 1.42 2.36 2.08 3.82 0.77 8.32 40.71 20% 
1996  0.17 0.15 0.56 1.42 5.15 1.53 2.09 1.21 0.92 0.64 0.20 0.77 2.00 16.79 12% 
1997                 
1998   0.05 0.08 5.66 1.65 1.05 0.96 1.71 1.20 1.00 2.40 1.30 1.17 1.49 19.73 8% 
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Table 4.6  Importance of prey species in Steller sea lion diet studies collected from the 1940s to the 2000s (see Table 3.20 for citations).    
 

 
10 

Stoms 
1940s 

150 
Stoms 
1950s 

16 
Stoms 
1960s 

157 
Stoms 
1970s 

190 
Stoms 
1980s 

3762 
Scats 

1990s 

5000+ 
Scats 

2000s 

Pollock ++  ++ ++ ++ ++ ++ 
P. cod +   + + ++ ++ 
Flatfish ++ + + + ++ ++ ++ 
Greenling  + +   ++ + 
Rockfish  + + + + + + 
Smelts  + ++ +  + ++ 
Sandlance ++ + +  + ++ ++ 
Herring   + + + + + 
Salmon ++ +  + + ++ ++ 
Sculpins + + + + + ++ ++ 
Cephalopods + ++ + + + + + 
++ indicates an important prey item (10% FO or greater) 
+ indicates a prey item (10% FO or less) 
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Table 4.7  Federal TAC harvested within 3 nm of listed Steller sea lion rookeries and haulouts and within 
all state waters during parallel fisheries in 1999 by area, fishery, gear type, and vessel type.  Estimates of 
catch in mt follow percentage of that gear type’s harvest in brackets. 
 
Area Fishery Gear Vessel Type Within 3 NM of SSL 

Haulouts 
During Parallel Seasons 

Within all State 
Waters During Parallel 
Seasons 

Pollock Trawl CV 1.5%  (1,361 mt) 31.9%  (29,380 mt) 
Trawl CV 0.9%  (296 mt) 8.2%  (2,696 mt) 
H & L 
H & L 

CV 
CP 

5.3%  (369 mt) 
0%  (0 mt) 

37.1%  (2,584 mt) 
0%  (0 mt) 

Pot CV 7.4%  (1,151 mt) 38.8%  (6,038 mt) 

GOA 
Pacific cod 

Jig CV 0%  (0 mt) 0%  (0 mt) 
Trawl CV 0%  (0 mt) 0.2%  (1,053 mt) Pollock 
Trawl  CP 0%  (0 mt) 0%  (0 mt) 
Trawl  CV 0.2%  (69 mt) 10.3%  (3,554 mt) 
Trawl CP 0.2%  (290 mt) 6.9%  (1,001 mt) 
H&L CP 0.1%  (72 mt) 1.4%  (997 mt) 
Pot CV 1.0%  (108 mt) 21.6%  (2,337 mt) 

Pacific cod 

Jig CV 1.5%  (3 mt) 56.4%  (112 mt) 

BSAI 

Atka 
mackerel 

Trawl CP 0.3%  (155 mt) 0.6%  (310 mt) 

CV = catcher vessels, CP = catcher processors. 
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Table 4.8. Understanding about potential stressors on Steller sea lion population trends. 

Hypothesis 
What We Knew in 2000  What We Know Now 

Contributor 
to Decline 

Current 
Stressor 

Contributor 
to Decline 

Current 
Stressor 

Environmental Change  Possible  Possible  Likely  Likely 

Indirect Fisheries Effects  Possible  Possible  Likely  Likely 

Direct Human Effects  Likely  Possible  Yes  Unlikely 

Predation         

  Killer Whales  Possible  Possible  Possible  Possible 

  Sharks  Possible  Possible  No  No 

Inter‐Specific Competition  Possible  Possible  Possible  Possible 

Disease  Possible  Possible  Unlikely  Unlikely 

Contaminants  Possible  Possible  Possible  Possible 
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Table 4.9. Summary of incidental mortality and serious injury of humpback whales (Western North Pacific stock) 
due to commercial fisheries from 2002 to 2006 and calculation of the mean annual mortality rate. Mean annual 
mortality in brackets represents a minimum estimate. N/A indicates that data are not available.  
Fishery 
name  

Years  Data 
type  

Observer 
coverage  

Observed 
mortality (in 
given yrs.)  

Estimated 
mortality (in 
given yrs.)  

Mean  
annual 

mortality  
Bering Sea 
sablefish pot  

2002  
2003  
2004  
2005  
2006  

obs data  40.6  
21.7  
49.1  
39.2  
35.3  

0  
0  
0  
0  
0  

11  

0  
0  
0  
0  

0.202  

(N/A)  

Observer program total  0.20  
Minimum total annual mortality  [ 0.2]  
1 Mortality was seen by an observer but not during an “observed set”; thus quantification of effort cannot be accomplished and the single record 
cannot be extrapolated to provide a total estimated mortality level. 
2 These mortalities occurred in an area of known overlap with the Central North Pacific stock of humpback whales.  Since the stock identification 
is unknown, the mortalities are reflected in both stock assessments. 
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Table 4.10.  NMFS AKR stranding records of reported humpback whale entanglements, 1997-2009.  
Reports on whale entanglements are collected opportunistically.  The gears listed below could be 
commercial, subsistence or recreational, and gear type reported was not necessarily confirmed.  An 
additional 22 reports of humpback entanglements from 1985-1996 are also available in NMFS AKR 
records. Source: NMFS Standing reports contributed by stranding network members, private citizens, 
anonymous callers.  
 

Year Area Condition Details 
1997 Island of Hawaii Released alive Alaska crab pot floats removed by U.S. Coast 

Guard 
1997 Peril Straits, AK Injured Entangled in line; attempt to disentangle failed 
1997 Juneau Injured Tail wrapped in crab pot line 
1997 Admiralty Island Alive; entangled Line and 2' diameter buoy attached 
1997 Bering Strait Dead with gear Netting wrapped around midsection and flippers. 

Orange buoys trailing.  
1998 Maalaea Bay, Lanai Alive; entangled Disentangled from gear, but some line remained 

1998 Sitka, AK Alive; entangled Likely commercial gillnet around flippers 
1998 Ketchikan, AK Injury; status unknown Salmon purse seiner net (commercial) torn 

through; thought to have died 
1998 Juneau, AK Entangled No details available 
1998 Wrangell, AK Alive Commercial crab pot line and buoy removed 
1998 Homer, AK Alive Tanner crab pot cut loose 
1998 Sitka, AK Alive Commercial crab pot line and buoy cut free; line 

remained in mouth 
1998 Ketchikan Entangled Swimming freely with line and buoys attached 
1998 Petersburg Released, fate unknown Likely crab buoys and line; buoy and most line 

removed. 
1999 Homer Entangled In crab pot gear; released 
1999 Prince of Wales Island Entangled In unknown pot gear, released 

1999 Hawaii, nk Entangled, fate unknown Entangled and trailing line and a float. 
1999 Sitka Entanglement, 

apparently healthy 
Line and buoy wrapped around whale; little or 
nothing dragging. 

2000 Lynn Canal Entangled Purse seine gear 

2000 Skagway Entangled Shrimp pot gear removed except for single buoy 
2000 Uyak Bay Entangled Unknown gear 
2001 Hawaii Injured Entangled in line/buoy from an AK fishery; 

released, injured – extent unknown 
2001 Yakutat Found dead Entangled in salmon set gillnet 
2001 Bering Glacier Entangled Entangled in gill net 
2001 Hoonah Sound Entangled, released  Shrimp pot gear 
2001 Lynn Canal Released alive, fate 

unknown 
Shrimp pot gear 

2001 Sitka Released alive, fate 
unknown 

Longline gear 

2001 Resurrection Bay Released alive  Mixed gear including: line, 3 buoys, a crab pot, 2 
floats, 30# anchor, chain, ball of line. Animal 
swimming freely. 
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2001 Kodiak Mother and calf; 
entangled 

Possibly pot gear. Unsuccessful disentanglement 
attempt. Fate unknown.  

2001 Sitka Entangled, fate unknown Green net on rostrum 

2002 Taku Inlet Entangled, fate unknown 2 crab pots and line 

2002 Kodiak Entangled, fate unknown Series of entanglements in Kodiak area reported 
second hand by fishermen and not confirmed.  

2002 Kodiak Entangled, fate unknown Series of entanglements in Kodiak area reported 
second hand by fishermen and not confirmed. 

2002 Kodiak Entangled, fate unknown Series of entanglements in Kodiak area reported 
second hand by fishermen and not confirmed. 

2002 North Pass Entangled, fate unknown Likely crab pot and line 
2002 Ketchikan Entangled, fate unknown Crab line with buoy 
2002 Petersburg Released, fate unknown Crab line and buoy 
2002 Kupreanof Is Entangled, fate unknown Green mesh trawl net  
2002 Funter Bay Self-released, fate 

unknown 
Unknown gear 

2002 Ketchikan Released, fate unknown 2 shrimp pots and line. Mostly removed. 
2002 Unknown Released, fate unknown Entangled with groundfishing boat for two hours. 

2002 Open Sea, Western AKPartial self-release, fate 
unknown 

Wrapped in black cod pot gear attached to boat. 
Broke free of boat and dragged gear away. 

2003 Auke Bay Self-released, fate 
unknown 

Crab pot, line, buoy.  

2003 Auke Bay Entangled, fate unknown Likely crab pot line (No trailing gear reported.) 
Swimming freely. 

2003 Prince of Wales Is. Dead with gear Two large ropes and unknown fishing net on whale 
floating dead. 

2003 Sitka Sound Self-released, apparently 
healthy 

Unconfirmed report: commercial fishing gear. 
Sighted later with no signs of entanglement. 

2003 Stephens Passage Entangled, fate unknown Trailing line (unknown fishery). 

2003 Taku Inlet Released, fate unknown Unconfirmed report of gillnet disentanglement 

2004 Juneau Entangled, not released Two buoys, trailing 250' line  
2004 Stephens Passage Released, fate unknown Line around body, disentangled.  
2004 Kake Entangled, not released Lines and buoy (possibly halibut).  Did not appear 

impaired.  
2004 Sitka Sound Entangled, not released Blue-green net wrapped around body. No photos. 
2004 Icy Strait Entangled, partially 

released 
Line (fishery unknown), partially removed. 
Trailing buoy. 

2004 Keku Strait Entangled, fate unknown Line with two buoys; did not appear to be trailing 
pot (Dungeness crab).   

2004 Sitka Entangled, not released 5/8” yellow poly line draped across body forward 
of the dorsal fin. Reported as pot gear.  

2005 Aialik Bay Entangled, fate unknown Animal trailing buoy. 
2005 Alitak Bay Entangled, fate unknown Net mesh imprinted into skin, no gear remaining.  

2005 
  

Auke Bay Entanglement, self-
released 

King crab gear. 
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2005 Chatham Strait Entanglement, fate 
unknown 

Large white buoy, larger than normal crab buoy. 
Entangled around tailstock. 

2005 Craig Entanglement, fate 
unknown 

Three buoys total, seemed to be entangled in 
flukes. 

2005 Frederick Sound Entangled, self-released Long line gear entanglement, freed itself after 10 
minutes. 

2005 Gastineau Channel Entanglement, fate 
unknown 

Calf entangled with 30-50 feet of green mesh net. 
Did not appear to affect diving.  

2005 Homer Entanglement, fate 
unknown 

Possible resighting of 6/14/05 entanglement. 

2005 Homer Entanglement, died Drowned in purse seine. 

2005 Hoonah Entanglement, fate 
unknown 

2 later reports sighted the whale at Pt. Pogibshi.  
 

2005 Juneau Entanglement, fate 
unknown 

Animal reported swimming slowly, trailing orange 
and white crab pot gear.  

2005 Juneau Entanglement, fate 
unknown 

Mooring line wrapped around pec fins.  

2005 Kodiak Disentangled Longline gear, fishermen cut off part of gear. 

2005 Olga Point Entanglement, fate 
unknown 

Net and buoy wrapped around head and blowhole. 

2005 Portage Bay Entanglement, fate 
unknown 

Mom and calf entangled together. 

2005 Sadie Cove Entanglement, fate 
unknown 

Fishing gear remnants and buoys attached to 
flukes. 

2005 Shuyak Island Entanglement, fate 
unknown 

Gillnets and 3 buoys attached, did not interfere 
with diving or breathing.  

2005 Sitka Entanglement, self-
released 

Whale entangled for a short period before breaking 
free. 

2005 Wrangell Died Set gill net. Animal heavily wrapped around entire 
body. 

2005 Kachemak Bay Released, fate unknown Fishing net remnants and buoys attached to flukes. 

2005 Kodiak Partial release, fate 
unknown 

Appeared to be immobilized by crab pot gear. 

2006 Anton Larsen Island Disentangled Caught in salmon gill net.  

2006 Bartlett Cove Entanglement, fate 
unknown 

Animal was entangled around the tail in a sport 
fishing crab pot weighing approximately 80 
pounds. 

2006 Craig Entangled, fate unknown Longline halibut skate attached to pectoral fins. 

2006 Dutch Harbor Entangled, fate unknown Orange buoy trailing from mouth.  

2006 Flat Island Entangled, fate unknown Possible gillnet over head. 

2006 Frederick Sound Died Animal was fresh dead with gear on animal. 
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2006 Hoonah Sound Entangled, fate unknown Animal trailing small orange buoy typical of crab 
pot gear. 

2006 Juneau Disentangled Calf caught some pot gear, eventually 
disentangled. 

2006 Kake Entangled, fate unknown Trailing 100-150 feet of line with buoys attached. 

2006 Lynn Canal Entanglement, fate 
unknown 

40’ of line and a 2’ orange buoy trailing from tail. 
Possible crab pot gear. 

2006 Peril Strait Entanglement, fate 
unknown 

Animal trailing 40 feet of line with orange buoy. 

2006 Petersburg Disentangled Entangled in 75 fathoms of gillnet, lead and 
corkline; successfully disentangled by D. Holmes 
and USCG. 

2006 Petersburg Self-released Wrapped in Gillnet. Self-released. 

2006 Sitka Entanglement, fate 
unknown 

Whale first observed towing small (1-2 ft. 
diameter) white buoy 40-50 yds. behind it. Whale 
was very noisy, wheezing and trumpeting. 

2006 Stephen’s Passage Entanglement, fate 
unknown 

Degree of entanglement unknown. 

2006 Stephen’s Passage Disentangled Animal was successfully disentangled. Photos on 
file. 

2006 Thorn Bay Entanglement, fate 
unknown 

2 light colored round buoys in tow.  

2006 Hoonah Entanglement, fate 
unknown 

Rope or line wrapped around head region. 

2006 Sawmill Bay Entanglement, died Drowned after becoming entangled in ADFG 
herring research seine.  

2007 Benjamin Island Entanglement, fate 
unknown 

Calf was moving slowly and had netting over its 
back. It appeared to get caught on a shallow 
bottom, and then possibly broke free of the gear 

2007 Kachemak Bay Entanglement, fate 
unknown 

Animal reported entangled with a white oblong 
buoy attached somewhere near its head. 

2007 Kodiak Entanglement, fate 
unknown 

Whale appeared to be "hanging in water" for appx. 
1 hour in 100 ft. of water. Seemed to have bunched 
up green gillnet entangled on head. 

2007 Port Frederick Entanglement, fate 
unknown 

Calf was trailing two orange buoys. 

2007 Sitka Entanglement, fate 
unknown 

Animal was mobile dragging several hundred feet 
of heavier gauge line (>1/2"). 

2007 S. Marble Island Entanglement, fate 
unknown 

Line trailing from whale's right fluke tip, 
entanglement not life threatening. 

2007 Spasski Island Entanglement, fate 
unknown 

Animal trailing appx. 50 ft. of gillnet. 

2007 Tenakee Entanglement, fate 
unknown 

Calf was seen trailing small styrofoam buoys from 
shrimp gear. 

2007 Petersburg Released, fate unknown Life threatening entanglement prevented fluke 
from being used. Animal was fully disentangled.  

2008 Sitka Self-released, healthy Was entangled in a purse seine net for between 20 
min and two hours.  
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2008 Icy Strait Partially released, fate 
unknown 

Animal broke off half of gillnet with line and cork. 
Second boat pulled on net and it broke free of 
whale. Possible that some webbing remained. 

2008 Peril Strait Entangled, fate unknown Trailing 2-3 ft yellow polyball on left side above 
pec fin. Unable to relocate. 

2008 Icy Strait Entangled, fate unknown Single red/white polyball tight against the dorsal 
surface. Unable to relocate. 

2008 Peril Strait Entangled, fate unknown Trailing net or plastic. 

2008 Metlakatla Partially released, fate 
unknown 

Wrapped in gillnet and lead line attached to boat. 
99% of gear removed when animal swam away.  

2008 Kodiak Released, fate unknown. Crab pot line wrapped around tail.  

2009 Wrangell Entangled, fate unknown Trailing orange buoy and 15-20 ft of line.  

2009 Seward Entangled, fate unknown Reported wrapped in 1” black line but another 
observer said whale was playing in kelp. Not 
resighted.  

2009 Juneau Entangled, fate unknown Gillnet draped across back of calf.  

2009 Skagway Self released, fate 
unknown 

King crab pot gear wrapped around body and 
animal trailing buoys. Gear found floating nearby a 
couple of days later.  

2009 Lynn Canal Entangled, fate unknown Dragging 100’ line and 2’ poly buoy. Not able to 
relocate. 

2009 Glacier Bay Released, fate unknown Animal dragging pot gear. Gear removed.  

2009 Tenakee Entangled, fate unknown Towing recreational shrimp pot gear.  

2009 Haines Entangled, fate unknown Trailing one or two buoys with some attached line. 

2009 Shelikof Strait Entangled, fate unknown Trailing one or two buoys. 
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Table 4.11.  List of confirmed and unconfirmed(*) entanglements of the Central North Pacific 
population of humpback whales from 2001-2006.  Data compiled by NOAA Sanctuaries, Hawaiian 
Island Humpback Whale National Marine Sanctuary (NMFS 2006c). 
 

Date Location/region Description of entanglement Response 

1/8/2003 Hawaii (SE) 
Line wrapped around tail; trailing 
20 ft with 2 plastic mooring balls. Event not confirmed 

2/24/2003 
Auiau Channel 
(W.Maui) 

Line wrapped pec fins; trailing 
100-120 ft. Successful release 

3/2/2003* 
Pailolo Channel, 
Moloka`i Animal trailing large orange buoy. No response mounted. 

3/4/2003* 
Kamalapau Harbor, 
Lana`i Animal trailing buoy 30 ft. 

Unsuccessful/ Animal not 
found 

2/2/2004 
Auiau Channel 
(W.Maui)  Unsuccessful disentanglement 

2/13/2004 Kauai Channel 
Animal towing 50 yds of line/ 
rope. Event not confirmed 

1/6/2005* Port Allen, Kaua`i 

Line trailing from forward with 
ball of blue/green net 20-30 ft 
behind.  

Unsuccessful/ Animal not 
found 

1/24/2005 Oahu (E) 

Gillnetting over the head, rope 
across jaw, and debris wrapped 
around pec fin.   

Unsuccessful/ Unable to 
respond 

2/4/2005* 
Hapuna Beach, Big 
Island 

Blue rope with 2 orange buoys 
running along flank near tail. 

Unsuccessful/ Animal not 
found 

2/9/2005 Oahu (N) 

Buoyline of local fish trap gear 
around tail with a 50 lb anchor, 2 
round, and 1 bullet buoy. 

Unsuccessful/ Animal not 
found 

2/11/2005 
Auiau Channel 
(W.Maui) 

Line around pec and entering 
mouth trailing 150 ft.   

Assessed/ Not in need of 
assistance/ disentanglement  

2/28/2005 
Auiau Channel 
(W.Maui) 

At least one, perhaps two lines in 
mouth; line under the body 
between left and right flippers 
with gear 6-8 ft from fluke. 

Partially sucessful 
disentanglement 

3/2/2005* Oahu (W)  
Unsuccessful/ Animal not 
found 

12/27/2005 Kauai (E) Rope with float trails 10-15 ft. 
Assessed/ Not in need of 
assistance/ disentanglement  

1/29/2006 
Kawaihae Bay, Big 
Island 

Line wrapped around tail; pair of 
lines trail 20-25 ft with ball of 
gear.  

Unsuccessful/ Animal not 
found 

2/9/2006 
Kawaihae Bay, Big 
Island 

Large red polyball at dorsal fin; 
lines trail to fluke with another 
polyball.  

2/12/2006 
Auiau Channel 
(W.Maui)  

Partially sucessful 
disentanglement 

2/16/2006 
Kawaihae Bay, Big 
Island 

2 buoys trailing 35 ft on the tail 
and fluke was seen free of gear. 

Unsuccessful/ Animal not 
found 

2/18/2006* Oahu (N) 
Animal may be entangled in gear 
with buoy near tail.   Unsuccessful/Animal not found 

2/23/2006* 
Waikiki Beach, 
Oahu Animal towing buoy 30 ft. No response mounted 

3/1/2006 North Pacific 

Caught by entanglement in the 
main line and cut free, but not all 
the gear was removed.  

Partially sucessful 
disentanglement 
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3/2/2006* 
Kona Coast, Big 
Island 

Animal has line around tail and 
trailing gear.  Unsuccessful/Animal not found 

3/5/2006 
Auiau Channel 
(Western Maui) 

Over 100 lbs/357 ft. of line around 
the fluke and tail and trailed 20 ft 
with a ball of line. Successful disentanglement 

1/11/07 Kihei, Maui 
Entangled in over 160 ft of 
braided line.  

Response mounted. Animal 
partially disentangled. 

2/6/07 Mano Pt, Big Island 

Line wrapped around body, 
trailing 30-40 ft behind. Bundle 
includes two metal bars. 

Response mounted. Animal 
partially disentangled.  

2/23/07 Club Lanai, Lanai 

Small gauge polyblend line 
around tail stock and base of lfuke 
blades. Pair of 10”, red trawl 
buoys trail 60 ft. Another 240 ft 
trail behind buoys.  Successful disentanglement 

3/2/07 Lahaina, Maui 
Heavy gauge line through mouth. 
Trails 40-50 ft to two polyballs.  Success disentanglement 

3/17/07 Honolua Bay, Maui 

Wrapped in heavy gauge, brown 
line aft of midsection. Several 
pieces of cargo netting hang off 
wrap.  Unable to relocate animal.  

12/9/07 Lahaina, Maui 
Entangled in monofilament line 
around tailstock and trailing aft.  No response mounted.  

1/15/08 
870 nm NNE of 
Hawaiian Islands 

Observer aboard commercial 
longliner observed whale become 
entangled in mainline.  

Animal cut free of mainline and 
all gear accounted for.  

1/2/08 
Lahaina Harbor, 
Maui 

Small diameter line exiting right 
side of mouth.  No response mounted.  

1/26/08 Lahaina, Maui 

Entanled in 3/8”, yellow, polypro 
line from forward of body along 
right side and over dorsal.  No response mounted.  

2/10/08 
Maalaea Harbor, 
Maui 

Heavy gauge, white line through 
mouth and along both sides of 
body to bundle of gear just above 
animal’s flukes.  

Assessed, documented, 
biopsied, and attempted 
unsuccessfully to attach 
telemetry buoy.  

4/25/08 Maili Pt, Oahu 

Trailing 100 ft of line from 
forward on body. One end of line 
has buoy with red flag on short 
stem.  

Response mounted. Found gear 
thrown from animal. Animal 
free of gear.  

12/13/08 Maui, HI 

Entangled in heavy gauge line that 
is draped over back and originates 
forward.  

Response mounted. Partially 
disentangled animal.  

12/24/08 SW corner of Kauai 

Animal trailing dark-colored, 
heavy gauge line that is wrapped 
around flukes and perhaps other 
parts of body. No response mounted.  

1/12/09 
Between Molokini 
and Puu Olai, Maui 

Trailing more than 100 feet of 
yellow poly line.  Unable to relocate animal 

1/13/09 Hauula, Oahu 
Entangled by tail in what was 
reported as local crab pot gear. 

Partially freed by local 
fisherman 

1/19/09 
Ship Wreck Beach, 
Lanai 

Light green mesh trailing 45 ft 
behind animal. Unable to relocate animal 

2/1/09 Mala Wharf, Maui 

Small gauge line around right 
flipper and tailstock. Trailing 100s 
of feet behind animal. Orange, 2 ft Successful disentanglement 
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buoy by animals side. 

2/20/09 
Big Island and 
Maui 

Heavy gauge yellow polyline 
across back.  Rescue attempt unsuccessful. 

3/11/09 
Honokahau Harbor, 
HI 

Grey poly line around tailstock 
and trailing at least 45 ft behind 
animal. Unable to relocate animal  

12/1/09 Launiopoko, Maui 

Animal wrapped in heavy gauge, 
yellow poly line with several 100 
feet of line trailing behind. Successful disentanglement 

12/24/09 
Haleiwa Harbor, 
Oahu 

Reported to have weighted gear 
off tail. Unable to relocate.  

12/25/09 Launiopoko, Maui 

Multiple wraps of small gauge, 
black poly line around its tail and 
trailing behind. Anchor suspended 
in line.  

Animal freed of most, if not all, 
gear.  

12/30/09 Hilo Harbor,  HI Trailing 70 ft of blue colored line No response mounted.  
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Table 4.12.  NMFS Alaska Region stranding records recording collisions between humpback and vessels, 
1997-2009. This table reflects opportunistic data collection of fifty-eight reports involving collisions between 
vessels and humpback whales.  The level of confirmation varies from thoroughly investigated to unconfirmed 
reports, involving animals positively identified as humpback whales as well as animals likely to have been 
humpback whales. Source: Reports contributed to NMFS AKR files by members of the Alaska Marine Mammal 
Stranding Network, the United States Coast Guard, J. Straley, Glacier Bay National Park and Preserve, and private 
citizens.   
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Table 4.12 (Continued).  NMFS Alaska Region stranding records recording collisions between humpback and 
vessels, 1997-2009. 
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Table 4.13.  Summary of incidental mortality of sperm whales due to commercial fisheries and 
calculation of the mean annual mortality rate. Mean annual takes are based on 2002-2006 data.  
 

Fishery name  Years  Data type  Percent 
observer 
coverage  

Observed  
mortality  

Estimated  
mortality  

Mean 
annual 
takes (CV 
in 
parenthes
es)  

GOA sablefish longline  2002  
2003  
2004  
2005  
2006  

obs data  11.2  0  
0  
0  
0  
3  

0  
0  
0  
0  
10  

2.01  
(CV = 
0.49)  

Estimated total annual takes  2.01  
(CV = 
0.49)  
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Table 4.14. NMFS AKR reported sperm whale stranding records, 1976-2009.  Stranding reports are 
collected opportunistically.  Not all reports were confirmed.  Source: NMFS stranding reports contributed 
by Alaska Marine Mammal Stranding Network members and private citizens.  NMFS Alaska Stranding 
Program Data 2010. 
 
Year Area Condition Details 
1976 Shemya Island, Western AK Dead CBD 
1985 Kodiak, Long Island Moderate decomposition beach-cast 
1986 Kruzof Island, Southeast AK Advanced decomposition beach-cast 
1986 Prince William Sound Dead  beach-cast 
1986 Shemya Island, Western AK Moderate decomposition beach-cast 

1986 Shemya Island, Western AK Fresh dead possible entanglement in 
cables; unconfirmed in photos 

1986 Kiska Island, , Western AK Dead beach-cast 
1987 Adak Island Advanced decomposition floater 
1988 Homer Fresh dead beach-cast 
1990 Wooded Island, Southcentral AK Dead beach-cast 
1992 Montague Island Dead beach-cast 
1994 Attu Island Mummified, skeleton beach-cast 
1995 Copper River Delta Moderate decomposition beach-cast 
1997 Middleton Island CBD collision 
1999 Open ocean, Gulf of AK Dead floater 
2001 Kodiak, Long Island Moderate decomposition beach-cast 
2002 Cape Douglas, Western AK Advanced decomposition beach-cast 
2003 Prince of Wales Island, Southeast AK Dead floater 
2003 Rat Island Pass, Western AK Advanced decomposition floater 
2004 Shemya Island, Western AK Advanced decomposition beach-cast 
2005 Cape Bartolome, Southeast AK Moderate decomposition floater 
2006 North of Icy Bay, Outer Coast Advanced decomposition beach-cast 
2006 Prince William Sound Advanced decomposition beach-cast 
2006 Prince William Sound Dead Beach-cast 
2006 Baranof Island Unknown beach-cast 
2006 Kenai Peninsula/Resurrection Bay Moderate decomposition beach-cast 
2007 Cold Bay Advanced decomp. Beach-cast 
2008 Montague Island Fresh Dead floater 
2008 Port Clarence Dead Beach-cast 
2008 Shemya Island, Western AK Moderate decomposition Floater 
2009 Homer Died on site Beach-cast 
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Table 5.1(a). Synopsis of Steller sea lion, environmental, and other metrics by RCA (for notes, definitions and data sources see Table 5.1(b)). 
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Table 5.2(a) .  Synopsis of fishery and catch metrics by RCA. In “Current CH metric,” catch is noted (+1, green) as dispersed, even (0, clear), or 
aggregated (-1, red) in Steller sea lion Critical Habitat. In “Seasonal Metrics,” catch is noted as seasonally dispersed (+1), evenly distributed, or seasonally 
aggregated (-1).  For additional notes, definitions and data sources see Table 5.2(b). 
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Table 5.2 (b). Addendum: Definitions and criteria used in the Table: Synopsis of fishery and 
catch metrics by RCA.  
Average annual harvest rate: 
Data from AFSC 2010.  

 Blank cells indicate lack of available data or catch so low as to render assessment 
imprecise. 

 Clear cells with a score are where the actual harvest rate was near to the target harvest 
rates for the stock overall (+/- 25% of target rate); these given a score of "0".   

 Green cells are where the actual harvest was less aggressive than the target HR, these 
assigned a score of "+1";  

 Red cells are where the actual harvest rate was more aggressive than the target HR for the 
overall stock, assigned a "-1".   

 
Critical Habitat dispersion/aggregation: 
Designed to address: "Is the catch dispersed or aggregated within SSL Critical Habitat?" Data 
from the Expanded Observer Data (see Chapter 4).   
Value in the table is the average of the proportion of catch made in critical habitat for the years 
2000-2008.  
 
Seasonal Distribution of Catch 
Designed to address: “"Is the catch seasonally dispersed or aggregated?"  Data from the 
Expanded Observer Data (see Chapter 4).   
Winter/Summer Metric: The value shown for a season is the sum of the quarterly average (2000-
2008) proportions of catch (Winter = 1st qtr + 2nd qtr; Summer = 3rd qtr + 4th qtr).  

381



Table 5.3.  Summary table of Steller sea lion biology, status, and trends and 2008 Atka mackerel, Pacific Cod, and Pollock harvest overall and in Steller sea lion critical habitat by RCA.

Non‐Pups2 Pups
2

Non‐Pups
3

Pups
4

Summer Winter 3‐10 10‐20 Foraging 3‐10 10‐20 Foraging 3‐10 10‐20 Foraging

15 ‐5,863 2,495 4,285 31 ‐45 62,154 39,939 18,794 0.36 0.95 0.61

15 5,940 2,917 5,793 36 34 16,509 9,151 114 0.10 0.22 0.00

69 4,486 ‐867 ‐301 ‐70 ‐59 91,050 21,519 40,038 0.48 0.86 0.27

167 8,404 1,894 585 2 31 17,917 2,870 123 0.09 0.12 0.00

‐6,751 3,515 ‐414 98 ‐166 ‐31 81,236 23,068 13,074 1.00 1.00 0.96

113 4,447   1,100 340 125 36 4,560 1,441 168 0.06 0.06 0.01

‐465 ‐34 ‐1,059 ‐3,898 ‐67 ‐58 20,173 7,403 1,907 0.98 0.83 0.15

51 1 3,616 2,092 22 47 53 6,910 470 0.00 0.77 0.04

‐4 ‐3,456 ‐498 4,002 12 284 216,994 80,223 198,830 0.01 0.76 0.85

2 194 366 8,569 14 328 18,650 11,821 404 0.00 0.11 0.00

43 ‐1,754 ‐56 ‐1,449 ‐8,073 ‐2,343 5,232 61,556 ‐140,512 74,149 934,201 4,438,756 0.91 0.07 0.25

49 353 6 2,457 7,732 3,708 67,120 173,693 447 140,492 992,601 0.01 0.01 0.06

161 459 ‐4,663 120 ‐2,933 ‐3,219 168,227 118,114 0.64 0.70

174 459 4,831 7,173 6,020 3,751 18,661 13,986 0.07 0.08

‐407 ‐1,424 5,324 ‐275 ‐8,139 ‐12,181 53,508 211,585 0.75 0.59

35 
*

550 * 8006 * 513 6,922 2,760 11,481 17,225 0.16 0.05

‐1,780 1,155 13 ‐3,816 ‐10,656 ‐56 128,096 107,941 0.48 0.79

2971 * 8721 * 13 * 1,205 11,710 7 24,226 16,314 0.09 0.12

Pacific Cod

3 ‐1 ‐4

PollockAtka Mackerel

‐11 ‐7 0.39

Atka mackerel (96), Salmon (17), 

Cephlapods (13), Pollock (7), P. Cod (6)

Atka mackerel (55), P. Cod (26), Irish 

Lord (23), Cephlapods (18), Pollock 

(12), Snailfish (12)

Pups 

(2009): 

Non‐Pups 

(2008)5

Primary Prey (% FO)
6

Change in Amount of Harvest by CH Zone, 1999‐2008
 
(top row) and 2008 Harvest Amount 

by Zone (bottom row)
7

0.29‐45

Trend Sites 

(n)/Rookeries 

(n)

10/4

12/4

12/4

13/2

12/2

Non‐Pup 

Counts at SSL 

Trend Sites 

2008A1

SSL Sub‐Region

Fishery 

Management 

Area

RCA

SSL Trend Sites  Avg 

Annual Growth Rate, 

2000‐2008 (%)

Overall Difference in 

SSL Counts, 2000‐

2008A (%)

Central AI

542 2 ‐4 ‐4

‐43Western AI

541 4 ‐4 2

541 5 2 2

543 1 ‐7 ‐11

542

Eastern AI

Western GOA

620 8 0 1

3

39

610 6 4 5 28

610 7

Central GOA

1 1 6 0.42630 9 0

23 0.38

2814

0.12

31/7

16/5

11/3

18/3

Salmon (84), Sand Lance (39), Herring (24), 

5

47 0.37

0.21 0.08

0.19 0.15

0.01 0.15

Forage Biomass 2008 (top row) 

and Total Harvest by RCA (bottom 

row)8

Atka 

Mackerel
Pacific Cod Pollock

Atka 

Mackerel

0.23 0.01

Forage 

Availability 

Ratio

11:1

Atka 

Mackerel
Pacific Cod Pollock

Fraction of 2008 Total Catch taken from 

CH (top) and Fraction of 2008 Forage 

Biomass taken from CH

0.09 0.15 0.00

0.06

Pacific 

Cod
Pollock

Fraction of Biomass Harvested by 

RCA

0.27

0.93 0.25

446:1

17:1

Pollock (46), Salmon (38), Herring (35), Sand 

Lance (34), Atka mackerel (32), Rock Sole 

(19), P. Cod (18)

Pollock (53), Atka mackerel (43), P. Cod (39), 

Irish Lord (35), Sandlance (28), Salmon (25), 

Arrowtooth (21)

Sandlance (65), Salmon (57), Pollock 

(53), P. Cod (36), Atka mackerel (21), 

Arrowtooth (14)

Pollock (93), P. Cod (31), Salmon (17), 

Sandlance (17), Arrowtooth (7)

894

772

1896

1351

1645

6519

5274

1492

Salmon (56), Pollock (46), Arrowtooth (45), 

Sandlance (16), Capelin (13), Herring (12)

Pollock (44), P. Cod (43), Sand Lance (38),  

Arrowtooth (31), Salmon (29), Irish Lord (17)

0.20 0.13 0.00

0.06 0.01

0.00

0.22

0.11

84 ‐286 ‐481 ‐865 12,556 42,961 0.76 0.60

574 1,038 0 701 2,109 1,166 0.06 0.02

Source Tables:
1 Table 3.1B
2 Table 5.1(a)
3 Table 3.1B  
4 Table 3.2   
5 Table 3.6 
6 Table 3.16
7 Table IV 1999‐2008 Areas 1‐10  
8 Table IV‐12

* There were large discrepancies between harvest amounts allocated to the various CH zones using the EOD and the CIA method for Pacific Cod in RCAs 8 & 9.  The 

CIA results, which incorporate VMS information in addition to observer information ,indicate a much larger proportion of  the 2008 P. Cod harvest being taken in  

the 3‐10 and 10‐20nm zones of SSL CH than in the Shelikof Special Foraging Area than the EOD results. This could be a result of 30% observer coverage requirements 

for the majority of vessels fishing this area.

Note: EBS Pollock harvest in  the 3‐10 and 10‐20 nm zones of SSL CH is highly variable among years from 1991‐2008 (see Draft Internal Biop  Table III‐1). Catch in 

these CH zones in 1999 were abnormally low. For example, on average 10,457  mt ( s.e. =  9,849) of pollock were harvested from 3‐10 and 118,894 mt (s.e. = 67,710) 

from 10‐20 from 1991‐2008. In 1999, only 476 mt  and 5,266 mt of Pollock were harvested from 3‐10 and 10‐20nm respectively; which suggests that 1999 may not 

be a good comparison year to evaluate the performance of SSL migitation measures in displacing  harvest from SSL CH. 

Eastern GOA
640 10 4 4 58 57 0.38367519/4

( ), ( ), g ( ),

Capelin (13), Pollock (8), P. Cod (5), 

Arrowtooth (5)

not available
0.17 0.03
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Table 5.4. Projected female spawning stock biomass (SSB) for Aleutian Islands (AI), Bering Sea (BS) and Gulf of Alaska 
(GOA) groundfish stocks relative to B100  (from 2009 Stock Assessment and Fishery Evaluation (SAFE) Reports 
http://www.afsc.noaa.gov/REFM/Stocks/assessments.htm).  B100  for arrowtooth flounder is not reported.   
 
 SSB  SSB relative to B100 
Stock 2010 2011 B100 2010 2011 
AI Atka mackerel 111,300 96,600 237,800 47% 41% 
AI pollock 97,486 89,780a 298,000 33% 30% 
BS pollock 1,316,000 1,588,000 5,876,000 22% 27% 
BSAI Pacific cod 345,000 370,000 1,027,000 34% 36% 
BS arrowtooth flounder 807,100 807,200 -- -- -- 
GOA pollock 184,567 206,912b 620,000 30% 33% 
GOA Pacific cod 117,600 148,000 291,500 40% 51% 
GOA arrowtooth flounder 2,139,000 2,118,000 -- -- -- 
a 2011 projection of AI pollock SSB assumes the entire 2010 TAC is caught, which is highly unlikely 
b 2011 projection of GOA pollock SSB is based on the “Average F” projection 
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