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ABSTRACT

The Alaska Department of Fish and Game (ADF&G) recommends updating harvest strategies for the Tanner crab
Chionoecetes bairdi fisheries in the Kodiak, Chignik and South Peninsula Districts. Proposed harvest strategies will
update minimum regulatory thresholds used to determine fishery openings and use similar framework and rationale
to the harvest strategy recently adopted for Bering Sea Tanner crab. The proposed harvest strategies account for
fluctuations in both mature male and female abundance and produce guideline harvest levels (GHLs) in line with
historical management practices.

Key words:  Tanner crab, Chionoecetes bairdi, harvest strategy, commercial fishery, management, Kodiak, Chignik,
South Peninsula, guideline harvest level, Board of Fisheries

INTRODUCTION

The Kodiak District for Tanner crab Chionoecetes bairdi is subdivided into eight sections:
Northeast, Eastside, Southeast, Southwest, Semidi Island Overlap, Westside, North Mainland, and
South Mainland (5 AAC 35.505(a)(1-8). The South Peninsula District is divided into two sections,
Eastern and Western, by long 162° W. The Chignik District is managed as a single unit (Figure 1).

BACKGROUND

Kodiak, Chignik, and South Peninsula District Tanner crab fisheries developed in the 1970s and
were managed by ADF&G until December 1978 when a federal fishery management plan (FMP)
was adopted. Under the FMP, ADF&G managed Tanner crab in state waters (0—3 nmi offshore)
and the federal government managed Tanner crab in federal waters (3—200 nmi offshore). Joint
jurisdiction occurred until 1987, when the state again assumed full management authority (Bevaart
and Phillips 2021).

In the early 1980s, Tanner crab abundance and commercial harvests began a decline that continued
through the 1990s. No formal guidelines existed for determining when areas should remain closed
or when they could reopen to fishing. In response, ADF&G developed new harvest strategies with
conservative management measures that were aimed at preventing overharvest and localized
depletion (Bevaart and Phillips 2021; Urban et al. 1999). In 1999, the Alaska Board of Fisheries
(BOF) adopted 5 AAC 35.507 Kodiak, Chignik, and South Peninsula Districts C. bairdi Tanner
crab harvest strategies, which currently guides the fisheries.

The harvest strategies specify both biological and management thresholds. The biological
threshold requires mature male' abundance within the district, or sections within a district, to meet
or exceed 50% of the long-term average abundance of mature male crab. The management
threshold requires guideline harvest levels (GHLs) to meet section and/or district minimum GHL
thresholds. If mature male abundance and minimum GHL thresholds are met, a commercial fishery
may occur in that management unit (Urban et al. 1999). Tanner crab area-swept abundance
estimates are collected annually during the ADF&G bottom trawl survey on the R/V Resolution
(Spalinger and Knutson 2021).

The initial long-term average abundance estimates used to establish biological thresholds were
determined for each district, or section within a district, using a combination of four different
methods; Leslie depletion, catch survey analysis, catch expansion, and area-swept (Urban and
Vining 1999). Because there were only 11 years of trawl survey area-swept abundance estimates
available in 1999, combining these methods was considered the best way to create a long-term

! Male Tanner crab > 114 mm carapace width (Donaldson et al. 1981, Knutson in prep)



time series. It was recognized that since the trawl survey area-swept method was being used to
estimate abundance in the areas, any similarities between the results of the trawl survey and the
other methods would provide insight into the accuracy of the various estimates.

The harvest strategies implemented in 1999 replaced a fixed 40% exploitation rate on legal males
(used through 1998) with stair-step exploitation rates of 10% or 20% of molting mature males?
and a cap at 30% of legal males. Tanner crab populations are known to undergo quasi-periodic
fluctuations in population abundance (Zheng and Kruse 2000). While this was not evident in the
trawl survey data prior to the implementation of the 1999 harvest strategies, since 2000 the Kodiak,
Chignik, and South Peninsula Districts have shown 4 major abundance pulses at 5—6 year intervals
(Figure 2). Under such conditions a fixed exploitation rate is not the most effective strategy for
implementing BOF policies on managing Tanner crab populations. Studies comparing a fixed
(40%) exploitation rate on legal crab to strategies in which the exploitation rate varies with stock
productivity found that when coupled with an appropriate population threshold and maximum
exploitation rate, the variable exploitation rate strategy provides better conservation of
reproductive potential and balance between long-term and annual yield (Heller-Shipley et al. 2021;
Zheng and Kruse 1999).

Updated harvest strategies were developed using an additional 23 years of survey estimates,
subsequent management decisions, and review of harvest strategy analyses performed for the
Bering Sea (Daly et al. 2020). They allow for flexible exploitation rates that better reflect the
productivity of the population, would maintain consistency with fishery management practices,
and prevent overexploitation of the resource.

PURPOSE

The purpose of this report is to recommend updated Tanner crab harvest strategies for the Chignik
District and for each section of the Kodiak and South Peninsula Districts (Figure 1). The proposed
harvest strategies update the abundance assessment time series, apply a new harvest control rule
(HCR), and include fishery management measures that best promote successful fisheries. We
provide an overview of the fishery management goals and objectives, the need for updated harvest
strategies, describe the harvest strategies evaluated, and provide our recommendations.

MANAGEMENT GOALS AND OBJECTIVES

The BOF adopted fishery management policies for king and Tanner crabs in March 1990 with the
goal to maintain and improve crab resources for the greater overall benefit to Alaska and the nation
(ADF&G 1990; ADF&G 2017). Achievement of this goal is constrained by the need to minimize
1) risk of irreversible adverse effects on reproductive potential, 2) harvest during biologically
sensitive periods, 3) adverse effects on non-targeted portions of the stock, and 4) adverse
interactions with other stocks and fisheries. The policy endeavors to maintain a healthy stock,
provide for a sustained and reliable supply of high-quality product that leads to substantial and
stable employment, and provide for subsistence and personal use of the resource. These policies
are outlined in detail in Appendix A.

Our goal is to update the harvest strategies to be consistent with those policies while using the
most recent biological information available to develop thresholds for opening fisheries, consider

2 Molting mature males are defined as 100% of new shell and 15% of old and very old shell Tanner crab that are >114 mm in carapace width



female abundances in setting exploitation rates, and closely align those rates with current
management practices.

HARVEST STRATEGY REVISION NEED

When the 1999 harvest strategies were implemented, a framework was provided to incorporate
future improvements in determination of stock thresholds, reference levels for rebuilding and
rebuilt stocks, criteria for defining mature males, optimal harvest rates, and caps on the harvest of
legal crabs (Urban et al. 1999).

Since 1999, improvements have been made to the calculation of trawl survey area-swept
abundance estimates for Tanner crab. Survey stations and areas have been standardized so that
area-swept expansion calculations are consistent and provide comparable abundance estimates for
all years the survey has been conducted since 1988 (Spalinger and Knutson /n prep). There are 34
years of abundance estimates using this updated method. We propose to update the biological
thresholds used to determine fishery openings, using only data from the trawl survey area-swept
abundance estimates, for the years 1988-2021.

In addition, 17 years of fishery data are available to evaluate the existing harvest strategies. While
the basic framework promotes conservation, when exploitation rates on legal crab were generally
set higher than 20% of the legal crab abundance estimate, the fisheries often resulted in long
seasons with low CPUEs (Figure 3). The updated strategies reduce the maximum exploitation rate
on legal crab from 30% to 20% of the estimated abundance for that year.

The use of a molting mature male calculation was implemented in 1999, prior to broad scientific
acceptance in 2005 of the concept that both female and male Tanner crab have a terminal molt to
maturity (i.e. crab will never molt and grow after the molt to maturity; Tamone et al. 2005, 2007,
Zheng et al. 2011). Eliminating use of molting mature males is believed to be appropriate based on
the current knowledge of Tanner crab biology.

The existing harvest strategies do not incorporate a measure of mature female abundance when
considering fishery openings or determining maximum exploitation rates, although the survey
provides those estimates for each area annually. Given the importance of mature females for
reproductive potential (Knutson 2020; NPFMC 2013; Orensanz et al. 1998; Sainte-Marie et al
2008; Webb et al. 2016; Webb and Bednarski 2009), all Bering Sea and Aleutian Islands crab
harvest strategies consider mature females for stocks which there is reliable mature female
abundance data. These data suggest that a reduction in exploitation on males is appropriate when
mature female abundance is relatively low to provide for adequate overlap between newly
recruited mature females and mature males from the previous cohort. Furthermore, lowering
exploitation on mature males for 1-2 years prior to a population decline could preserve males for
harvest in subsequent fisheries, buffering the rate of population decline (Daly et al. 2020).

We propose adding a female control rule, similar to the rule recently implemented in the Bering
Sea (Daly et al. 2020), that would reduce the legal male exploitation rate on a sliding scale when
mature female abundance falls below the long-term average abundance index.

ELEMENTS OF THE UPDATED HARVEST STRATEGY

The harvest strategies proposed for Kodiak, Chignik, and South Peninsula District Tanner crab
follow the framework and rationale used in the harvest strategy for Bering Sea Tanner crab (Daly
et al. 2020) and include 3 core elements.



1) A minimum stock size threshold for fishing to occur, based on area-swept abundance
estimates from the ADF&G bottom trawl survey.

2) A harvest control rule that incorporates both mature female and mature male abundance to
determine maximum fishery exploitation rates and applies those rates to legal male crab
abundance to determine GHLs.

3) A minimum GHL requirement that must be met for a fishery to open.

Mature Male Abundance Thresholds

Minimum abundance thresholds were updated for the Chignik District and for each section within
the Kodiak and South Peninsula Districts, apart from the Semidi Island Overlap and South
Mainland Sections. Trawl survey stations and station areas were standardized across all years
(1988-2021) to develop an abundance index directly comparable to current assessment
methodology.

No thresholds were established for Semidi Island Overlap and South Mainland Sections because
of the lack of fishery and stock abundance data available from those areas. Currently, these two
sections only open when adjacent areas open, and close on the regulatory closure date of March
31. Proposed opening criteria would remain the same and closures would occur on February 15.
In these areas, seasons are used in place of GHLs and this date will ensure that an opening would
not be substantially longer than openings in adjacent areas that have more stock information
available. This will provide opportunity for vessels to explore the area but eliminate protracted,
low-CPUE fisheries, which have generally been associated with high exploitation rates in other
areas (Figure 3).

Threshold Level Determination

Mature male abundance estimates from 1988 to 2021 were used to generate a linear trendline of
abundance for each management unit (Spalinger and Knutson In prep; Appendix B). The
abundance data was categorized as having an increasing or decreasing (slope greater than +25,000
crab year™!) or stable (slope less than 25,000 crab year™!) abundance trend. For areas where the
long-term trend of mature male abundance is increasing a threshold level of 50% of the long-term
average abundance of mature males will remain in place. For areas where the long-term trend of
mature male abundance is decreasing or stable, a more conservative threshold level of 100% of
the long-term average abundance of mature males will be established to protect the reproductive
potential of the stock. Only the Northeast, Westside and North Mainland Sections of the Kodiak
District currently fall into this category, and abundance estimates in those areas have shown no
sign of improvement since the prior fishery collapse in the late 1980s (Spalinger and Knutson /n
prep). Table 1 provides the long-term average and the updated threshold based on mature male
abundance trends.

When estimated mature male abundance is greater than the applicable threshold, the
district/section may be considered for a commercial fishery opening. When the estimate of mature
male abundance is less than the applicable threshold, the district/section will remain closed to
commercial fishing until the mature male abundance surpasses the threshold.



Harvest Control Rule (HCR)

For areas where the mature male abundance is above threshold, the mature female abundance ratio
(current year relative to the long-term average from 1988 to 2021) will be determined. If the
abundance is more than the long-term average the sloping HCR will be set to the maximum level
of exploitation. If the abundance is less than the long-term average the sloping HCR will be
adjusted using the female ratio to reduce the maximum legal male exploitation rate (Figure 4).
Should the ratio fall below 0.4 the HCR will be set to the minimum legal male exploitation rate.

When the sloping HCR has been determined based on the mature female ratio, the mature male
abundance ratio (current year relative to the long-term average from 1988 to 2021) will be
calculated. According to the ratio, the location on the sloping HCR will be determined and the
resulting maximum exploitation rate applied towards legal males (Figure 4).

The product of the maximum exploitation rate and the estimated number of new and old shell legal
males is multiplied by the average weight of legal-sized crabs, as determined from trawl survey
data, to compute the maximum GHL in pounds. Very old shell legal males are not included in
GHL calculation. Relative to other shell conditions, a higher proportion of very old shell crab are
expected to die due to natural mortality between a summer survey and a winter fishery and are
generally not targeted during the fishery.

Additional Precautionary Measure

The harvest strategy updates for the Kodiak, Chignik, and South Peninsula Districts contain
additional precautionary measures. The Chignik or South Peninsula Districts will remain closed if
the calculated GHL is below 200,000 pounds. Any section of the Kodiak District will remain
closed if the calculated GHL is below 100,000 pounds.

Proposed minimum GHLs remain the same as the existing harvest strategy for the Chignik District
and the sections of the South Peninsula District. For the Kodiak District we are proposing to
remove the district GHL minimum requirement of 400,000 pounds and the requirement that at
least 2 sections must open for a fishery to occur. Communication between managers and the fishing
fleet have greatly improved since 1999. In the last 3 Tanner crab seasons in Kodiak, most fishing
vessels communicated with managers daily via satellite dispatch radio, satellite phone, or satellite
texting services. This allows managers to make more informed and timely decisions than was
previously possible, allowing for smaller GHLs to be managed effectively. Additionally, on
several occasions in the recent past (e.g., 2017 and 2021), the Kodiak District fishery has not
opened because the district minimum GHL criteria of 400,000 pounds was not met, although an
individual section met all other regulatory requirements. Staff agreed that smaller fisheries could
be both manageable and biologically appropriate, according to all other aspects of the harvest
strategies.

COMPARISONS OF THE UPDATED STRATEGIES WITH
HISTORICAL MANAGEMENT PRACTICES

To understand how the proposed strategies may affect annual harvest and the frequency of fishery
openings we provide year-by-year comparisons of what those strategies would have meant at a
given stock level relative to what occurred under current management practices. However, we have
not attempted to reconstruct the historical stock levels that would have occurred under hypothetical
fishing pressure had the updated harvest strategies been implemented at some time in the past.



Two important aspects of the harvest strategies are the abundance levels at which fisheries are
closed, and the GHLs that the strategies produce for a given stock level.

The difference in threshold levels (50% or 100%) between management units replaces the previous
use of “rebuilding” and “rebuilt” from the 1999 harvest strategy. It was noted that while abundance
in some areas has increased to levels comparable to that seen prior to fishery collapses in the late
1980s and early 1990s, in others abundance has shown no sign of improvement. For those areas a
threshold of 50% of the long-term average could allow fisheries that would jeopardize stock
recovery. Consistent with observed abundance trends, thresholds will be increased in 3
management units (Northeast Kodiak, Eastside Kodiak, and Southeast Kodiak) and decreased in
6 management units (Southwest Kodiak, Westside Kodiak, North Mainland Kodiak, Chignik,
Eastern South Peninsula, and Western South Peninsula). Using area-swept abundance estimates
generated from the trawl survey data (2000-2021), comparing the frequency of fishery openings
that would have occurred using updated thresholds with the actual frequency of openings indicate
that the updated strategies result in fisheries more frequently than the existing strategies in 2 areas
(Southwest Kodiak and Westside Kodiak), less frequently in 5 areas (Northeast Kodiak, Eastside
Kodiak, Southeast Kodiak, Eastern South Peninsula, and Western South Peninsula), and equal
numbers of openings in 2 areas (North Mainland Kodiak and Chignik; Table 1).

Using trawl survey data from 2000 to 2021, retrospective comparison between the existing and
updated harvest strategies show that the updated strategy produced GHLs lower than the actual
GHLs for years from 2001 to 2009, but generally higher GHLs for years 2010—present (Figures 5—
9). During the first few seasons the existing strategies were in place, managers recognized that the
fleet was not able to catch the full GHLs set using the maximum exploitation rates specified by
the newly adopted harvest strategies. Subsequently, managers adjusted exploitation rates (i.e.,
GHLs were set lower than the maximum) in an attempt to better scale fishery removals to stock
and fishery conditions at the time. In all areas, except for the Westside Section of Kodiak District,
the total maximum GHLs determined using the updated strategies are closer to actual harvests than
total maximum GHLs determined using the existing harvest strategies (Table 2), indicating that
the updated strategies yield maximum GHLSs that reflect recent historical harvest rates.

A district level summary of the retrospective comparison between actual fishery harvest and
updated harvest strategies shows that the updated strategies result in increased annual average
harvest in each district from 2001 to 2022 (Table 3). In the Kodiak District, annual average harvest
suggested using the updated harvest strategies increased by 5%, but the number of fishery openings
decreased from 17 to 16, resulting in a 1% decrease to overall harvest compared to what was
actually caught. In the Chignik District, the updated harvest strategy suggested an annual average
harvest that was 54% higher than actual average harvest and the number of fishery openings was
the same, resulting in a 54% increase in overall harvest. In the South Peninsula District, annual
average harvest suggested by the updated harvest strategies was 109% higher, while the number
of fishery openings decreased from 11 to 7; the result was a 46% increase in overall harvest
compared to what was actually caught in the fisheries (Table 3).

CONCLUDING REMARKS

The harvest strategies proposed here build upon recent advances in our understanding of Tanner
crab biology and management, and incorporate a 34-year trawl survey time series and 17 years of
fishery data that were not available when the existing harvest strategies were implemented. This
data allows yearly comparisons of female abundance estimates, which were also not available



when existing harvest strategies were developed. Knowledge gained through the management of
fisheries prosecuted under the existing harvest strategies were used to inform maximum harvest
rates believed to yield better-performing fisheries. These harvest strategies are designed to be more
responsive to quasi-periodic abundance fluctuations evident within these stocks and are simplified
by consistently applying a harvest rate to legal males only and removing molting mature male
calculations. The design of the updated harvest strategies resembles that approved by the BOF and
implemented in Bering Sea Tanner crab fisheries (Daly et al. 2020).

These strategies improve upon the framework implemented in 1999 and should be regularly
reevaluated to incorporate future improvements in determination of stock thresholds, criteria for
defining mature males, and optimal harvest rates. If the updated harvest strategies are adopted by
the BOF, future changes should be well documented (as required by 5 AAC 35.080) and reviewed
by the BOF prior to implementation.
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Table 1.-Long-term (1988-2021) average of mature male Tanner crab abundance, updated threshold levels to open the fishery, and the percent
of years from 2001 to 2022 when a fishery would have opened under the updated harvest strategies compared to actual fishery openings.

Threshold Fishery opening %
Long-term  Abundance Threshold Updated Existing
District  Section average trend level (2022) (1999) Actual fisheries Updated strategy
Kodiak
Northeast 1,367,699 decreasing 100% 1,368,000 1,123,000 50% 32%
Eastside 5,166,563 increasing 50% 2,583,000 1,552,000 77% 64%
Southeast 1,687,419 increasing 50% 844,000 733,000 45% 27%
Southwest 1,108,774 increasing 50% 554,000 1,236,000 27% 32%
Westside 504,878 stable 100% 505,000 764,000 0% 18%
North Mainland 650,932 decreasing 100% 651,000 1,469,000 0% 0%
Chignik 1,787,130 increasing 50% 894,000 973,000 23% 23%
South Peninsula
Eastern 1,670,642 increasing 50% 835,000 2,015,000 32% 18%
Western 2,479,676 increasing 50% 1,240,000 1,250,000 45% 32%




4!

Table 2.—Total amount of Tanner crab harvest (pounds) that could have been allowed under the existing (1999) and updated (2022) harvest
strategies compared to the actual harvest from 2001 to 2022, and the average exploitation rate of those fisheries on the estimated abundance of legal

male crab.
Maximum guideline harvest levels Average legal male exploitation rate
(totals 2001-2022) (years eligible to open only)
1999 2022 Actual fishery 1999 2022 Actual fishery
Harvest Updated harvest Harvest Updated harvest exploitation rate
strategy harvest strategy (2001-2022%) strategy strategy (2001-2022)
District Section
Kodiak
Northeast 3,761,549 2,004,414 2,118,628 29% 18% 15%
Eastside 17,402,901 7,696,180 8,648,501 21% 12% 12%
Southeast 4,079,241 1,825,393 1,697,456 25% 14% 14%
Southwest 2,305,779 1,709,399 1,384,566 17% 13% 11%
Westside 0 511,804 0 0% 18% 0%
North Mainland 0 0 0 0% 0% 0%
Chignik 5,597,226 3,028,885 2,098,479 28% 17% 14%
South Peninsula
Eastern 5,376,465 3,666,149 2,496,643 20% 17% 11%
Western 10,464,989 7,588,091 5,191,956 26% 18% 14%

22022 harvest was estimated based on 2022 guideline harvest levels.



Table 3.—Total and average annual Tanner crab harvest (pounds) that could have been allowed under
the updated (2022) harvest strategy compared to the actual harvest from 2001 to 2022, and the number of
fishery openings, by district.

Actual fishery harvest 2022 Updated Percent
(2001-2022%) harvest strategy difference
Kodiak District
Total harvest 13,849,151 13,747,190 -1%
Avg annual 814,656 859,199 5%
Num. fishery openings 17 16 -6%
Chignik District
Total harvest 2,098,479 3,227,490 54%
Avg annual 419,696 645,498 54%
Num. fishery openings 5 5 0%
South Peninsula District
Total harvest 7,688,599 11,254,240 46%
Avg annual 768,860 1,607,749 109%
Num. fishery openings 11 7 -36%

22022 harvest was estimated based on 2022 guideline harvest levels.
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Figure 6.-Maximum GHLs based on the updated harvest strategy compared to actual GHLs and
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Figure 8.—Maximum GHLs based on the updated harvest strategy compared to actual GHLs and
historical harvests for the Chignik District.

#2022 harvest was estimated based on 2022 guideline harvest levels
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Figure 9.—-Maximum GHLs based on the updated harvest strategy compared to actual GHLs and
historical harvests for the Eastern and Western sections of the South Peninsula District.

#2022 harvest was estimated based on 2022 guideline harvest levels
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APPENDIX A. ALASKA BOARD OF FISHERIES POLICIES
TO PROTECT STOCKS AND PROVIDE FOR OPTIMUM
UTILIZATION
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Appendix Al.—Policies set by Alaska Board of Fisheries to protect stocks and provide for optimum
utilization of Tanner and king crab resources (ADF&G 1990; ADF&G 2017).

To achieve the management goal and provide the benefits available from these resources, it is
necessary to set policies which will protect stocks and provide for optimum utilization of these
resources. It is the policy of the Alaska Board of Fisheries to:

D

2)

3)

4)

5)

6)

7)

Maintain crab stocks comprised of various size and age classes of mature animals in order
to maintain the long-term reproductive viability of the stock and reduce industrial
dependency on annual recruitment, which is extremely variable. Benefits of this policy are
most apparent when weak recruitment occurs. As population abundance and structure
change with declining recruitment, harvests should be reduced.

Routinely monitor crab resources to provide information on abundance of females as well
as prerecruit, recruit, and postrecruit males. This is necessary to detect changes in the
population which may require adjustments in management to prevent irreversible damage
to the reproductive potential of each stock and to better achieve the benefits listed above.
Harvests must be conducted in a conservative manner in the absence of adequate
information on stocks.

Protect king and Tanner crab stocks during biologically sensitive periods of their life cycle.
Closure of the fishing season is necessary at times surrounding the annual mating, molting,
and egg hatching periods in order to reduce unnecessary mortality of soft animals,
disturbance during mating, and damage to egg clutches.

Minimize handling and unnecessary mortality of non-legal crabs and other non-target
animals. Capture and handling of females, sublegal males, and animals of other species
results in a loss of reproductive ability and biomass that may be detrimental to a stock.

Maintain an adequate brood stock to rebuild king or Tanner crab populations when they
are depressed. Maintenance of an adequate brood stock takes precedence over short term
economic considerations. When populations are at or below threshold, the minimum stock
size that allows sufficient recruitment so that the stock can rebuild itself, fisheries must be
closed and must remain closed until there is adequate brood stock.

Establish management measures in each fishing area based on the best available
information. Stock and fishery characteristics, as well as available data, vary from area to
area within Alaska. Actual management practices in each area will vary accordingly.

Establish regulations which will help improve the socio-economic aspects of management
by: harvesting crab when their meat yield is highest; providing for fair starts and closures
to seasons; insuring enforceability of regulations; and other measures providing for an
orderly fishery.

The Board recognizes these policies may not result in maximization of physical or economic yield.
They will, however, provide better biological protection and help preserve the reproductive
viability of king and Tanner crab stocks which inherently vary in abundance due to environmental
conditions. It will also increase the stability and longevity of the king and Tanner crab fisheries
beyond that provided by a recruits-only fishery.
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APPENDIX B. ANNUAL MATURE MALE TANNER CRAB
ABUNDANCE ESTIMATES FROM THE LARGE-MESH
TRAWL SURVEY
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Appendix Bl.—Annual Tanner crab abundance indices from the large-mesh trawl survey for the
Northeast and Eastside Sections of the Kodiak District, 1988—2021.
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Appendix B2.—Annual Tanner crab abundance indices from the large-mesh trawl survey for the
Southeast and Southwest Sections of the Kodiak District, 1988-2021.
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Appendix B3.—Annual Tanner crab abundance indices from the large-mesh trawl survey for the

Westside and North Mainland Sections of the Kodiak District, 1988-2021.
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Appendix B4.—Annual Tanner crab abundance indices from the large-mesh trawl survey for the Chignik
District, 1989-2021.
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Appendix B5.—Annual Tanner crab abundance index from the large-mesh trawl survey for the Eastern
and Western Sections of the South Peninsula District, 1988-2021.
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