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ABSTRACT 

I provide a general description of rockfish (genera Sebastes and Sebastolobus) life histories, 
including examples of natural mortality and longevity. Size, age, and growth data from rockfish 
caught in the Cook Inlet Management Area are used as examples of rockfish species 
assemblages. Specifically, black rockfish Sebastes melanops is used to represent pelagic shelf 
rockfish, yelloweye rocMsh S. ruberrimus is used to represent demersal shelf rockfish, and 
rougheye rockfish S. aleutianus is used to represent slope rockfish. Typical habitat distributions 
of species assemblages, and efficiencies of different gears within various habitats, are suggested 
as causal factors for differences in rockfish catches between the Cook Inlet and the North Gulf 
districts within the management area. 

KEY WORDS: Rockfish, Sebastes, Sebastolobus, life history Cook Inlet, North Gulf District 



INTRODUCTION 

The Alaska Department of Fish and Game (ADF&G) has management responsibility for 
groundfish resources in the territorial seas (0-3 miles from shore) off the coast of Alaska. Effort 
and harvest in these fisheries has increased in the last decade as traditional fisheries, such as 
salmon and crab, have experienced biological or economic declines (Bechtol 1995; Trowbridge 
1996). Due to lack of extensive groundfish research or management programs in territorial 
waters of the Central Region, the ADF&G, with some exceptions, has adopted the same inseason 
management actions announced by the National Marine Fisheries Service (NMFS) for adjacent 
federal waters of the Exclusive Economic Zone (EEZ). Specifically, federal openings and 
closures have been simultaneously implemented in nearshore state waters. However, given area- 
specific stock characteristics, federal management strategies may be inappropriate for some 
species, notably nearshore rockfish inhabiting territorial seas. To address concerns about rapid 
increases in annual commercial harvests of Central Region rockfish resources, the Alaska Board 
of Fisheries adopted rockfish management plans in 1992 (Bechtol 1992). Plan components 
included guideline harvest levels (GHL), district-specific trip limits, and a provision to 
implement bycatch-only retention for rockfish. 

To ensure long-term, sustainable yield, stock management needs to be appropriate for both the 
resource and the fisheries harvesting the resource. This report summarizes information on 
nearshore rockfish, with emphasis on assessment data compiled by the ADF&G Division of 
Commercial Fisheries program within Central Region. Specifically, this report describes: 

(1) a generalized review of rockfish life history; 
(2) rockfish habitat within the management area; 
(3) stock composition information; and 
(4) recommendations for rockfish management. 



GENERAL BIOLOGY AND DISTRIBUTION 

Rockfish include fishes of the genera Sebnstes and Sebastolobus (Eschmeyer et al. 1984; Krarner 
and O'Connell 1995). In some areas of the Pacific coast, rockfish management is based on species 
assemblages (Pacific States Marine Fisheries Commission 1994) defined by characteristic habitats 
and the prevalence of co-occurring species (Table 1; Figure 1). These habitats to some extent 
determine which fisheries harvest particular assemblages. 

Pelagic shelf rockfish, defined in regulation 5 AAC 39.975(37), (e.g., black rockfish) are typically 
associated with nearshore, rocky reef areas in territorial seas and are harvested primarily in directed 
fisheries, often with mechanical and hand jigs. In some waters of the EEZ, pelagic shelf species, 
such as dusky rockfish, exhibit a midwater, schooling behavior and can be taken by trawl gear 
(Clausen and Heifetz 1997). 

Demersal shelf rockfish, defmed in regulation 5 AAC 39.975(34) (e.g., yelloweye and quillback 
rockfishes) are also typically associated with rocky, reef areas, but tend to be bottom-dwelling and 
occur at greater depths than pelagic shelf species (O'Connell and Carlile 1993). Demersal shelf 
species are distributed beyond territorial seas, and harvests occur in both directed and incidental 
fisheries (O'Connell et al. 1997). Demersal shelf rockfish may be taken in trawls, but are more 
commonly harvested with jig or longline gear. 

Slope rockfish (e.g., rougheye rockfish) are defined in regulation 5 AAC 39.975(38) as any species 
of Sebastes not specified as either demersal shelf rockfish or pelagic shelf rockfish. As adults, slope 
rockfish are typically found near the bottom in waters deeper than 200 m, such as waters found 
along the break of the continental shelf (Heifetz et al. 1997) or in the bottoms of deep coastal fiords. 
In territorial seas, slope rockfish are generally captured incidental to other fisheries such as halibut, 
sablefish, or trawl shrimp, and are typically taken by longline or bottom trawl gears. 

Thomyhead rockfish are defined in regulation 5 AAC 39.975(39) as any species of the genus 
Sebastolobt~s, although only shortspine thomyhead occur in the Cook Inlet Management Area. 
Adult shortspine thornyhead are found near the bottom in waters deeper than 200 m, such as waters 
found along the break of the continental shelf (Ianelli et al. 1997). In the territorial seas, shortspine 
thornyhead are captured incidentally by fisheries directed at other species, sablefish or shrimp, and 
are typically taken by longline or bottom trawl gears. 

Rockfish have unusual reproductive patterns. Most marine fishes produce fiee-floating eggs that 
are externally fertilized and undergo embryonic development within the water column. After 
hatching, the fish generally feed off a yolk-sac during which time pigmentation and free-feeding 
mechanisms develop. Less than 20% of the eggs of most marine fish survive the yolk-sac stage 
(Hempel 1979). In contrast, rockfish internally fertilize between 10 thousand and 1 million eggs 
that develop and hatch inside the ovary. An estimated 75% of these eggs survive to be extruded as 
planktonic, free-feeding larvae (Boehlert, et al. 1987). Larval release for most rockfishes occurs 
during the first six months of the year, although specific timing varies substantially within and 
between species (Wyllie Echeverria 1987). The period of larval release is poorly documented for 
rockfish species in the Cook Inlet Management Area,. In southeast Alaska, the duration of larval 



release varies from 1-9 months (Table 2 O'Connell 1987). The release period for a given species 
tends to be later and have a shorter duration in more northern latitudes (Kendall and Lenarz 1987). 
The occurrence of ripe male rockfish in southeast Alaska tends to overlap and slightly precede the 
period of larval release by females (Table 3). 

The juvenile rockfish stage, defined as the stage at which the fin ray, gill raker, and lateral line pore 
counts are the same as in adults, begins at a length of 20-30 rnm (1 inch; e.g., Matarese et al. 1989). 
Juvenile distribution and life history patterns are not well documented for most species. Juveniles 
of some species are either pelagic or associated with drifting objects such as kelp until they begin a 
benthic existence at about one year of age (Boehlert 1977). Other species do not begin a benthlc 
existence until their second year of life (Carlson and Haight 1976). Nearshore movement 
(Anderson 1983) precedes juvenile settlement for some species. 

After settlement, juvenile rockfish resemble and may associate with adults. Rockfish, in general, 
grow slower, live longer, and reach sexual maturity at an older age than many other marine fishes 
(Archibald et al. 198 1). Growth is asymptotic with low annual growth rates for rockfish older than 
about 10 years. Maximum rockfish size and age is highly variable both within and between species. 
In addition, individual adult rockfish may reside within a very limited area. ADF&G SCUBA 
surveys conducted along the outer Kenai Peninsula in 1983 and 1984 observed black rockfish at the 
same location at which they were tagged 2-3 years previously. In southeast Alaska, yellowtail 
rockfish returned to a home reef after being tagged and moved 22.5 krn (13 miles) from the reef 
(Carlson and Haight 1972). Homing and distribution characteristics may vary widely among 
species. 

Rockfish species typically have lower natural mortality rates and greater longevity than many other 
marine fishes (Figure 2 and Table 4). Low natural mortality and great longevity are coupled with a 
relatively late onset of sexual maturity. Species-specific age of sexual maturity for rockfish can 
range from 6 to 20 years, and longevity may exceed 120 years in some species (e.g., O'Connell and 
Funk 1986). Pelagic shelf rocEsh tend to reach sexual maturity earlier and have shorter lives than 
demersal shelf or slope rockfishes (Table 4; Figure 3). Low natural mortality, great longevity, and 
late sexual maturity are factors that indicate annual harvest rates should be kept low to ensure 
sustainability of this resource. 

Another consideration in managing rockfish species is susceptibility to gear and mortality when 
caught. Sebastes species tend to embolize when brought to the surface from deeper than 
approximately 18 m (60 fi). Survival is thought to be low for released individuals, although this 
may depend on the total depth at which the fish captured and the speed at which the fish is retrieved. 
In some areas of the Pacific coast, efforts have been made to deflate the embolized swim bladder 
through use of a hypodermic needle and to push the stomach back into place with a rod. However, 
these methods are largely unevaluated, and a study of this method for blue rockfish (S. mystinus) 
indicated long-term survival to be low, particularly for fish requiring stomach replacement 
(Gottshall 1964). It is likely that embolism causes internal injuries in addition to an inverted swim 
bladder, and it is unlikely that swimbladder deflation would be effective for fish retrieved from great 
depths. 



COOK INLET MANAGEMENT STRATEGIES 

Mznagement Area and Habitat 

The Cook Inlet Management Area consists of all waters of Alaska enclosed by a line extending east 
from Cape Douglas (58" 51 '06" N. lat.) and a line extending south from Cape Fairfield (148" 
50' 15" W. long.). The Cook Inlet Management Area includes two districts: North Gulf and Cook 
Inlet (Figure 4). The North Gulf District includes all remaining waters of Alaska in the Cook Inlet 
Management Area located south of a line from Cape Douglas to Point Adam and west of Cape 
Fairfield. Habitat in this district is mostly hard bottom with high-relief, rocky outcroppings, 
although some larger bays have mud bottoms. Depths are typically deeper than 1 10 m (60 fathom) 
and exceed 220 m (120 fathom) in some bays. In addition to tidal fluctuations, marine currents in 
the North Gulf District largely flow westward. The Cook Inlet District includes waters of Alaska in 
the Cook Inlet Management Area north of a line from Cape Douglas to Point Adam (59" 11' 16" N. 
lat.). Habitat in this district tends to be mud or sand with occasional hard bottoms, particularly shale 
or coal. Depths are typically shallower than 64 m (35 fathom), although some areas exceed 165 m 
(90 fathom). The Cook Inlet District is subject to high current flows and tidal fluctuations to 46 m 
(25 ft). Waters of Kamishak Bay in the west and Kachemak Bay in the east of the district 
frequently contain glacial silt. Oceanic currents largely flow counterclockwise in the district. 

In general, the abundant rocky habitat of the North Gulf District supports populations of pelagic 
shelf and demersal shelf rockfishes. In addition, slope species are found within the basins of the 
deeper bays. In contrast, the relatively limited amount of suitable high-relief substrate habitat in the 
Cook Inlet District precludes establishment of large populations of pelagic shelf and demersal shelf 
rockfishes. Instead, the silt and mud habitat, although not as deep as most of the continental slope, 
is more suitable to shallow-dwelling slope rockfish species. 

Harvest Strategies 

The Cook Inlet Rockfish Management Plan (state regulation 5 AAC 28.365) was adopted by the 
Alaska Board of Fisheries in 1992 to address increasing commercial rockfish harvests amid an 
absence of fishery management guidelines. The plan included three main components: (1) vessel 
trip limits; (2) an allowance for low-level retention of incidentally caught rockfish once the directed 
fishery closed; and (3) a guideline harvest level. Vessel trip limits were intended to slow the pace of 
the fishery and improve fishery manageability. Provisions for retention of incidentally caught 
rockfish ( bycatch) recognized that rockfish caught incidentally in other fisheries, such as halibut or 
Pacific cod, embolize and suffer 100% mortality. Setting an appropriate bycatch allowances was 
done to discourage directed fishing on rockfish, but reduce waste of rockfish caught and killed in 
other fisheries. Harvest guidelines are typically based on some measure of species abundance and 
biology to ensure sustainability. For most groundfish, abundance is calculated from area-swept 



estimates that expand trawl survey catch rates over available habitat (Gunderson 1993). However, 
the high-relief substrate preferred by rockfish precludes trawling, particularly in areas Inhabited by 
pelagic and demersal shelf rockfishes (Phillips 1984). One assessment approach applied in 
Southeast Alaska involved conducting line transects with submersibles (07Connell and Carlile 
1994). This method, although effective in many high-relief habitats, is extremely expensive. 
Another approach involves setting annual harvest guidelines relative to average harvests sustained 
over a previous time period. l k s  method is often used when stock assessment data is lacking, and 
is similar to the Tier 6 approach applied by the North Pacific Fishery Management Council in 
setting harvest guidelines for some groundfish fisheries in the Gulf of Alaska and Bering Sea 
(DiCosimo 1997). The current rockfish harvest guideline for the North Gulf District was calculated 
as the average commercial rockfish harvest from tlxs area. No guideline was established for the 
Cook Inlet District because annual harvests have been small. Instead, directed rockfish fishing in 
the Cook Inlet District closes concurrently with the directed rockfish closure in the North Gulf 
District. 

DATA COLLECTION AND ANALYSIS 

Commercial harvest data from 1987- 1998 were obtained from the ADF&G statewide fish ticket 
database. Data were summarized as round-weight equivalents by species assemblages (Table 1 ; 
Figure 1) by gear type. Because of overlaps in geographic distribution and gear susceptibility, 
shortspine thornyhead were included as part of the slope rockfish assemblage. Species identities in 
harvest records were sometime poorly documented. Species identified in historical records as 
unspecified pelagic, unspecified demersal, and unspecified slope rockfishes were included in 
pelagic, demersal, and slope rockfish assemblage summaries, respectively. Species identified as 
"other rockfish" and "red rockfish" were summarized as "unknown" rockfish. Gear types were 
pooled into jig, longline, and "other." Jig gear included hand troll as well as mechanical jig. 
Because 1998 rockfish harvests are still occurring, annual harvests for this report used data for 
1987-1 997 and the recent 5-year mean was calculated for the years 1993-1 997. 

Species composition and biological data were obtained by sampling commercial rockfish landed at 
the ports of Seward and Homer. Landings were sampled fiom both directed rockfish fisheries and 
from incidental harvests associated with fisheries for Pacific cod (Gadus macrocephalus), sablefish 
(AnoplopomaJimbria), lingcod (Ophiodon elongatus), and halibut (Hippoglossus stenolepis). 
Rockfish were also sampled during ADF&G multi-species trawl surveys (e.g., Bechtol 1998). All 
rockfish sampled were classified to species, measured for total length, and identified for sex. 
Whenever possible, sagittal otoliths were removed, cleaned, and stored for later age determination. 

Rockfish data were pooled by species, management district and gear type. For each of these strata, 
mean total len,oth as well as mean, maximum, and minimum age were determined. Black rockfish, 
yelloweye rockfish, and rougheye rockfish were selected as representative species for pelagic shelf, 
demersal shelf, and slope rockfish assemblages, respectively. For these species, size and age 
distributions were compiled from sample data, and mean size-at-age relationships calculated using a 
von Bertalanffi growth equation (Ricker 1975 ). 



RESULTS 

Black rockfish is one of the most abundant pelagic shelf rockfish species in the North Gulf 
District, and comprised 44-74% of annual commercial rockfish harvests during 199 1 - 1997. 
Black rockfish tend to be associated with shallow, rocky reefs. They are most often caught on . . 
jig gear, but are also harvested with longline gear placed across reefs. Black rockfish lengths 
ranged from 240-630 mm and averaged 480 mm ( ~ ~ 1 , 4 2 9 ;  Figure 5). Larger black rockfish 
tended to be caught with longline gear. Ages of black rockfish sampled ranged from 3-51 years 
and averaged 12.8 years among all North Gulf samples (Figure 6). Size-at-age information 
indicated that black rockfish growth was relatively rapid during their first 8-9 years of life, after 
which annual growth rates sharply declined (Figure 7). 

Yelloweye rockfish have been the most commonly targeted demersal species, and comprised 3-33% 
of annual commercial rockfish harvests during 199 1 - 1997. Yelloweye rockfish tend to be 
associated with deep, rocky substrate. They are most often caught by both jig and longline gears. 
Yelloweye rockfish total lengths ranged from 290-880 mm and averaged 497 mm (n=492; Figure 
8). Ages of yelloweye rockfish samples ranged from 4-79 years and averaged 27.8 years among 
all samples (Figure 9). Size-at-age information indicated that yelloweye rockfish growth was 
relatively slow throughout their life (Figure 10). 

Rougheye rockfish have been the most commonly harvested slope rockfish in the management 
area, but only comprised a maximum of 5% of annual rockfish harvests in the North Gulf 
District from 199 1 - 1997. They are most often caught on longline gear incidentally during 
fisheries targeting halibut and sablefish. Due to their small contribution to commercial catches, 
relatively few rougheye rockfish were sampled. Most biological information on this species was 
obtained from samples collected during annual ADF&G trawl surveys on the Cook Inlet District 
(Figure 11). Rougheye rockfish total lengths, from samples pooled among years, areas, and 
gears, ranged from 70-800 mm and averaged 321 mm (n=1,084). Ages of rougheye rockfish 
samples ranged from 2-63 years and averaged 11.0 years (Figure 12),. Size-at-age information 
indicated that rougheye rockfish growth was relatively rapid during their first 10 years of life 
(Figure 13). 

Most rockfish harvests from the Cook Inlet Management Area occurred in the North Gulf 
District (Trowbridge 1998). Average annual landings from this district were 160,620 ib (72.9 
mt) during 1987-1 997 and 167,245 lb (75.9 mt) during 1993-1 997. Jig gear accounted for 58% 
and longline gear produced 42% of all rockfish harvests during 1987-1997 (Table 5; Figure 14). 
Other gears did not account for more than 6% of annual rockfish harvests from the district and 
averaged < l %  of annual harvests during 1987-1997. Pelagic shelf rockfish comprised 50% or 
more of ail North Gulf annual harvests and averaged 65% of annual harvests during 1987-1 997 
and 68% during 1993-1997 (Table 65 Figure 14). Demersal shelf rockfish comprised 3%-40% of 
annual harvests and averaged 2 1 % of annual harvests during 1987- 1997 and 26% during 1993- 
1997. Slope rockfish and "unknown rockfish" averaged <7% of annual North Gulf harvests 
during 1993-1 997. 



Mean rockfish harvest in the Cook Inlet District was 2,329 lb (1.1 mt) during 1987-1 997 and was 
2,178 lb (1 .O mt) during 1993-1 997. Longline gear accounted for 33%, jig gear for 28%, and 
other gears for 39% of all rockfish harvests during 1987-1 997 (Tables 7; Figure 15). The large 
harvest by other gears were due to a relatively large catch reported in 1987; no rockfish harvests 
have been reported from other gears since that year. Slope rockfish averaged 38% of annual 
harvests during 1987-1 997 and 22% during 1993-1 997 (Table 8; Figure 15). Pelagic shelf 
rockfish averaged 25% of annual harvests during 1987-1997 and 48% during 1993-1 997. 
Demersal shelf rockfish averaged 23% of annual harvests during 1987-1997 and 30% during 
1993-1997. "Unknown rockfish" averaged <l% of annual harvests from the North Gulf District 
during 1987-1 997. 

Recreational fisheries also harvest rockfish within the Cook Inlet Management Area. During 
199 1-1 997, an average of 40% of total annual rockfish harvests occurred in the recreational 
fishery (Table 9). Recreational fisheries accounted for 37% of the average annual pelagic shelf 
rocMish harvest, 53% of the average annual demersal shelf rockfish harvest, and 7% of the 
average annual slope rockfish harvest. 

DISCUSSION 

The species composition of rockfish harvests in the Cook Inlet Management Area differed 
substantially between the Cook Inlet District and North Gulf District (Figures 14 and 15). Although 
market conditions and alternative fishing opportunities probably affected effort and landings, 
species availability due to habitat, and gear probably also played a large role in determining the 
composition of landings. In the North Gulf District, predominance of hgh-relief, rocky habitat well 
suited to production of pelagic shelf and demersal shelf rockfishes. In addition, jig gear is better 
suited for targeting shallow-water, pelagic rockfish species occurring in rocky habitat than is 
longline gear, which has a greater likelihood of being lost on rocky substrate. In contrast, 
predominance of mud and sand substrate in Cook Inlet District, coupled with large tidal fluctuations 
of glacially-influenced water, is not well suited to rockfish production. While this type of habitat is 
more conducive to production of slope than pelagic shelf or demersal shelf rockfishes, the total 
rockfish biomass this habitat is capable of sustaining is low. Species composition of annual harvests 
in the Cook Inlet District has been ktghly variable, depending in large part upon market conditions 
and gears being used. 

The Cook Inlet Rockfish Management Plan was adopted as a mechanism to address increasing 
rockfish harvests in the absence of fishery information and management guidelines. Although more 
biological assessment data has been collected since t h s  plan was adopted in 1992, we lack 
information on stock structure and recruitment mechanisms. Because rockfish species have 
relatively low natural mortality, high longevity, and late sexual maturity, it is necessary to exploit 
t h s  resource at lower levels than most other marine fishes to ensure sustainability. Plan 
modifications may be needed in response to changes in fisheries that target rockfish as well as 



fisheries that catch rockfish incidentally. Since rockfish experience high mortality when caught, 
release of unwanted bycatch is not an effective means to decrease fishing mortality. In addition, 
requiring all incidentally caught rockfish to be discarded Inhibits long-term management efforts 
because at sea discards are poorly documented. While ADF&G will continue to monitor rocMish 
resources by sampling landings and gleaning information from multi-species trawl surveys, no 
dedicated h d s  are available to collect information on stock structure or recruitment. 
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Table 1. Some species and assemblage names applied in Central Region rockfish management. 

ADF&G Species Code Common Name 

Pelagic Shelf Rockfish 

Black Rockfish 
Dusky Rockfish 
Yellowtail Rockfish 

Demersal Shelf Rockfish 

Copper Rockfish 
Yelloweye Rockfish 
Canary Rockfish 
Quillback Rockfish 
Tiger Rockfish 
China Rockfish 
Rosethorn Rockfish 

Slope Rockfish 

Northern Rockfish 
Bocaccio Rockfish 
Pacific Ocean Perch 
Rougheye Rockfish 
Shortraker Rockfish 
Redbanded Rockfish 
Silvergray Rockfish 
Redstripe Rockfish 
Darkblotched Rockfish 
Sharpchin Rockfish 
Splitnose Rockfish 
Harlequin Rockfish 

Thornyhead Rockfish 

Shortspine Thornyhead 

Scientific Name 

Sebastes melanops 
Sebastes ciliatus 
Se bastes flavidus 

Sebastes caurinus 
Sebastes ruberrimus 
Sebastes pinniger 
Sebastes maliger 
Sebastes nigrocincfus 
Se bastes nebulosus 
Sebastes helvomaculatus 

Sebastes polyspinis 
Sebastes puucispinis 
Sebastes alutus 
Sebastes aleutianus 
Sebastes borealis 
Sebastes babcocki 
Sebastes brevispinis 
Se bastes proriger 
Sebastes crameri 
Sebastes zacentrus 
Sebastes diploproa 
Sebastes variegatus 

Sebastolobus alascanus 



Table 2. Months of parturition for some female rockfish occurring in the northern Pacific Ocean. 

Month of Documented Spawning; Condition 
Common Name Jan Feb Mar Apr May Jun Jul hug  Sep Oct Nov Dec 

Pelagic Shelf Rockfish 

Black Rockfish * ? ? 
Dusky Rockfish * * * * 
Yellowtail Rockfish * ? ?  

Demersal Shelf Rockfish 

Copper Rockfish * * * ? * 
Yelloweye Rockfish * * * JF * * * * 
Canary Rockfish * * 
Quillback Rockfish * * * * * 
Tiger Rockfish * * * * * 
China Rockfish * c * * * 
Rosethorn Rockfish * 4 * * * * * * 

Slope Rockfish 

Northern Rockfish 
Bocaccio Rockfish 
Pacific Ocean Perch 
Rougheye Rockfish 
Shortraker Rockfish 
Redbanded Rockfish 
Silvergray Rockfish 
Redstripe Rockfish 
Darkblotched Rockfish 
Sharpchin Rockfish 
Splitnose Rockfish 
Harlequin Rockfish 

Thornvhead Rockfish 
Shortspine Thomyhead 

Source: 07Connell 1987; Wyllie Echeverria 1987. 



Table 3.  Month in which some male rockfish that occur in the northern Pacific Ocean have been 
observed in a ripe spawning condition. 

Month of Documented Spawning Condition 
Common Name Jan Feb Mar Apr Ma); Jun Jul Aug Sep Oct Nov Dec 

Black Rockfish 
Dusky Rockfish 
Yellowtail RocHish 
Widow Rockfish 
Blue Rockfish 

Copper Rockfish 
Yelloweye Rockfish 
Canary Rockfish 
Quillback Rockfish 
Tiger Rockfish 
China Rockfish 
Rosethorn Rockfish 

Northern Rockfish 
Bocaccio RocMish 
Pacific Ocean Perch 
Rougheye Rockfish 
Shortraker Rockfish 
Redbanded Rockfish 
Silvergray Rockfish 
Redstripe Rockfish 
Darkblotched Rockfish 
Sharpch  Rockfish 
Splitnose Rockfish 
Harlequin Rockfish 

Thornvhead Rockfish 
Shortspine Thomyhead 

All listings from O'Connell 1987. 



Table 4. Biological parameters for some rockfishes found in Gulf of Alaska fisheries. 

Maturity 
Length at Inst. Natural 

Common Name 50% (cm) Age at 50% Maximum Age Mortality Source 

Black Rockfish 
Dusky Rockfish 
Yellowtail Rockfish 

Copper Rockfish 
Yelloweye Rockfish 
Canary Rockfish 
Quillback Rockfish 
Tiger Rockfish 
China Rockfish 
Rosethorn Rockfish 

Northern Rockfish 
Bocaccio Rockfish 
Pacific Ocean Perch 
Rougheye Rockfish 
Shortraker Rockfish 
Redbanded Rockfish 
Silvergray Rockfish 
Redstripe Rockfish 
Darkblotched Rockfish 
Sharpchin Rockfish 
Splitnose Rockfish 
Harlequin Rockfish 

Pela~ic Shelf Rockfish 
3 8-42 6-8 5 1 0.12-0.26 

43 13 67 0.09 
35-36 6-7 42-53 0.06-0.14 

Demersal Shelf Rockfish 
4-6 

21-23 
7-9 
4-6 

4 "  
7-8 

S l o ~ e  Rockfish 
13 

3-4 
10 

4 c  
14 
8 

4 C  
10 

7-9 

Thornvhead Rockfish 
11 62 (50- 100) 0.07-0.08 Shortspine Thomyhead 

' - indicates data fiom California stocks 
1 - Ianelli et al. 1997 
2 - Miller 1985 
3 - O'Connell et a1 1997 
4 - O'Connell and Funk 1986 
5 - Clausen and Heifetz 1997 
6 - Meyer 1992. 
7 - Urban and Phillips 
8 - Heifetz and Ianelli 
9 - Clausen and Heifetz 1991 

10 - Heifetz et al. 1994 
1 1 -Nelson and Quinn 1987 
12 -Nelson 1986 
13 - McDermott 1994 
14 - Meyer personal communication 
15 - Archibald et al. 198 1 
16 - Wyllie Echevema 1987 
17 - O'Connell and Funk 1987 
18 - Wallace and Tagart 1994. 
1 9 - Haldorson and Love 199 1. 



Table 5. Commercial harvests of rockfish assemblage by gear type in the North Gulf District, 
1987-1998. 

wa 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Average 

1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Average 

1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Round Weight (Ib) Percent of 

Pelagic 

34,937 
31,175 

4,683 
16,946 

188,691 
100,081 
28,252 

119,988 
21 1,533 

58,354 
102,286 
32,688 

81,539 

49,033 
55,809 
6,102 
4,381 

666 
96,934 
6,572 

37,721 
1 1,545 
14,542 
14,065 
3,374 

27,034 

0 
0 
0 

49 
23 8 

63 
0 
0 

266 
26 

105 
6 

Demersal 

887 
799 

18 
15 

4,943 
2,578 
2,724 

10,878 
7,324 
3,O3 1 
7,189 

927 

3,671 

8,817 
4, I67 

10,334 
990 

2,162 
123,698 
24,63 1 
24,075 
27,441 
27,9 19 
4 1,706 
19,422 

26,904 

0 
0 
0 
0 
0 

6 8 
40 

0 
182 
25 

0 
0 

Slope Unknown 

Jig 
0 
0 

163 
1,638 

13,019 
1,675 
2,863 
3,114 
4,249 

405 
81 1 
900 

Longline 
828 

87 
73 1 

5,612 
13,010 
1 1,896 
2,75 1 
9,372 
5,235 
4,388 

13,230 
5,507 

Other Gears 
0 
0 
0 

5 9 
139 

0 
73 
0 

414 
250 
243 
246 

Total 

67,834 
55,115 
4,864 

18,599 
206,653 
104,334 
33,839 

133,980 
223,106 

61,790 
110,286 
34,5 15 

92,764 

100,164 
94,762 
17,907 
1 1,043 
15,838 

232,528 
33,954 
71,168 
44,22 1 
46,849 
69,034 
28,303 

67,043 

0 
0 
0 

152 
413 
144 
233 

0 
862 

6,555 
348 
252 

all Gears 

40.4% 
36.8% 
2 1.4% 
62.4% 
92.7% 
30.9% 
49.7% 
65.3% 
83.2% 
53.6% 
61.4% 
54.7% 

57.8% 

59.6% 
63.2% 
78.6% 
37.1% 
7.1% 
68.9% 
49.9% 
34.7% 
16.5% 
40.7% 
38.4% 
44.9% 

41.7% 

0.0% 
0.0% 
0.0% 
0.5% 
0.2% 
0.0% 
0.3% 
0.0% 
0.3% 
5.7% 
0.2% 
0.4% 

Average 108 63 203 1,078 747 0.5% 

" - Average includes years 1987- 1997; 1998 data is preliminary through 26 October 1998. 



Table 6. Annual rockfish commercial catch by all gear types in the North Gulf District, 1987- 
1998. 

Yeara Pelagic Demersal Slope Unknown Total Closure Date 
Round Weight (lb) 

December 3 1 
December 3 1 

July 10 - F 
July 20 - F 
June 21 - F 
July 10 - F 

December 3 1 
May 28 
June 1 
May 6 
May 4 
April 7 

Average Annual Harvest Weight (Ib) 
1987-1997 108,640 31,198 8,755 12,026 160,620 
1993-1997 121,051 36,684 9,480 3 1 167,245 

Percent of Total Annual Harvest 
Pelagic 
50.0% 
58.0% 
47.4% 
71.7% 
85.1% 
58.4% 
5 1.2% 
76.9% 
83.3% 
63.3% 
64.8% 
57.2% 

Demersal 
5.8% 
3.3% 

45.5% 
3.4% 
3.2% 

37.5% 
40.3% 
17.0% 
13 .O% 
32.3% 
27.2% 
32.3% 

Slope 
0.5% 
0.1% 
3.9% 

24.7% 
1 1.7% 
4.0% 
8.4% 
6.1% 
3.7% 
4.4% 
8.0% 

10.5% 

Unknown 
43.7% 
38.6% 

3.2% 
0.2% 
0.0% 
0.0% 
0.2% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

Total Ib 
167,998 
149,877 
22,77 1 
29,794 

222,904 
3 3 7,247 

68,026 
205,148 
268,189 
115,194 
179,669 
63,070 

Average Percent Composition Among Years 
1987- 1997 64.6% 20.8% 6.9% 7.8% 160,620 
1993- 1997 67.9% 26.0% 6.1 % 0.0% 167,245 

" - Data for1998 is preliminary through 26 October 1998. 
b - F denotes some portion of the rockfish fishery was closed to coincide with management 

actions in adjacent federal waters. 



Table 7. Commercial harvests by gear and rockfish assemblage in the Cook Inlet District, 1987- 
1998. 

Yeara 

1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Average 

1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Average 

1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Round Weight (lb) 

Demersal 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

94 
0 

9 

46 
567 

0 
246 
47 

0 
305 

0 
1,882 

468 
73 1 

10 

3 90 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Slope 

Jig 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

0 

Longline 
0 

64 1 
0 

153 
176 
328 

0 
109 
105 
18 

129 
0 

15 1 

Other Gears 
8,750 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Unknown 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

882 
1,089 

0 
0 
0 
0 
0 
0 
0 
0 

16 
0 

181 

Total 

0 
587 

0 
0 
0 
0 

2,329 
0 

1,949 
0 

2,372 
0 

658 

928 
2,297 

0 
399 
266 
328 
308 
109 

2,232 
696 
89 1 

10 

769 

9,922 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 

Average - 0 795 107 902 

Percent of 

all Gears 

a - Average includes years 1987-1 997; 1998 data is preliminary through 26 October 1998. 



Table 8. Annual rockfish commercial catch by all gear types in the Cook Inlet District, 1987- 
1998. 

Pelagic Demersal Slope Unknown Total 
Round Weight (lb) 

Average Annual Harvest Weight (Ib) 
696 399 946 287 2,329 

Percent of Total Annual Harvest 
Pelarzic Demersal Slope Unknown 

0.0% 0.4% 80.6% 18.9% 
20.4% 19.7% 22.2% 37.8% 

No Harvest 
0.0% 61.7% 38.3% 0.0% 

16.2% 17.7% 66.2% 0.0% 
0.0% 0.0% 100.0% 0.0% 

88.4% 1 1.6% 0.0% 0.0% 
0.0% 0.0% 100.0% 0.0% 

52.5% 45.0% 2.5% 0.0% 
30.2% 67.2% 2.6% 0.0% 
70.2% 25.3% 4.0% 0.5% 

0.0% 100.0% 0.0% 0.0% 

Average Percent Composition Among Years 
25.3% 22.6% 37.9% 5.2% 
48.3% 29.8% 21.8% 0.1% 

2,178 

Total lb 
10,850 
2,884 

0 
399 
266 
328 

2,637 
109 

4,183 
696 

3,263 
10 

2,329 
2,178 

Closure Date 

December 3 1 
December 3 1 
December 3 1 
December 3 1 
June 21 - F 
July 10 - F 

December 3 1 
June 11 
June 1 
May 6 
May 4 
April 7 

a - Data for1 998 is preliminary through 26 October 1998. 
- F denotes some portion of the rockfish fishery was closed to coincide with management 

actions in adjacent federal waters. 



Table 9. Commercial and recreational harvests of rockfish assemblages from the Cook 
Inlet Management Area, 199 1 - 1997. 

Round Weight (Ib) 
Pelagic Demersal 

Shelf Shelf Slope Total 

Commercial Harvests 

Average 

Recreational Harvests 

Average 

Pooled Commercial and Recreational Harvests 

Average 



Demersal "\ 
Shelf 

Rockfish 

Rockfish 

Figure 1. Typical habitat distribution of rockfish species assemblages. 







Figure 4. Groundfish fishery districts of the Cook Inlet Management Area. 
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Figure 5. Size distribution of black rockfish sampled from the North Gulf District in 199 1, 1992, 
and 1998. 
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Figure 8. Size composition of yelloweye rockfish caught from commercial deliveries in the 
North Gulf District. 199 1 and 1992. 
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Figure 9. Age composition of yelloweye rockfish sampled from commercial deliveries in 
the North Gulf District, 1991 and 1992 
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Figure 1 1. Size composition of rougheye rockfish caught by ADF&G trawl surveys in the Cook 
Inlet District, 199 1-1 998. 
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Figure 14. Rockfish harvest composition by gear and species assemblage in the North 
Gulf District. 1987-1998. 
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Figure 15. Rockfish harvest composition by gear and species assemblage in the Cook Inlet 
District, 1987- 1998. 
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