AGENDA C-4(e,f)

OCTOBER 2009
MEMORANDUM
TO: Council, SSC and g hf embers
FROM: Chris Oliver iy ESTIMATED TIME
Executive Director 10 HOURS
DATE: September 21, 2009 All C-4 Items

SUBJECT: BSAI Crab Issues
ACTION REQUIRED

(e) Approve BSAI Crab SAFE report and OFLs; receive discussion paper on crab bycatch and PSC
limits
6] Review status of St. Matthew and Pribilof blue king crab and snow crab rebuilding plans

BACKGROUND

(e) Approve BSAI Crab SAFE report and OFLs; receive discussion paper on crab bycatch and PSC
limits

The Crab Plan Team met at the Alaska Fisheries Science Center from September 14-16, 2009 to review
the status of stocks and to compile the annual Stock Assessment and Fishery Evaluation (SAFE) report.
The Crab SAFE report was mailed to you September 22nd. This is the second year of the new process
for annual determination of Crab OFLs and the Crab Plan Team is part of the newly established review
process for BSAI crab assessments. There are 10 crab stocks in the BSAI Crab FMP and all 10 must
have annually established OFLs. Six of the ten stocks have OFLs, established following the summer
survey information availability. Two of the ten stocks (Norton Sound red king crab and Al golden king
crab) have OFLs that were established following review and recommendations by the CPT and SSC in
the spring of 2009 in order to allow for the summer fisheries for these stocks. The remaining two stocks
(Adak red king crab and Pribilof Islands golden king crab) have OFLs recommended based on Tier 5
formulation (average catch). The CPT compiles the introduction to the SAFE Report and provides stock
assessment and OFL recommendations within it with additional recommendations and discussions
included in the CPT Report. The introduction to the SAFE Report is attached as Item C-4(e)(1). The Crab
Plan Team Report will be made available at the meeting.

Following approval of Amendment 24 to the BSAI Crab FMP, all ten crab stocks have annually-specified
overfishing limits (OFLs). For all stocks for which information is available, these OFLs are intended to
cover total removals from the stock, including bycatch in groundfish and scallop fisheries. Additional
requirements for catch removals for crab stocks will be necessary to comply with ACLs. The Crab Plan
Team discussed relative bycatch management measures in groundfish and scallop fisheries at the May
2009 meeting. The Team recommended further consideration of bycatch in groundfish fisheries by the
Council. In June, the Council tasked staff to prepare a discussion paper summarizing the current bycatch
by crab stock in groundfish fisheries as well as the current measures under the BSAI groundfish FMP to
control crab bycatch. This discussion paper was mailed to you on September 22" and is attached as Jtem
C-4(e)(2). At this meeting, the Council will review the current management measures for crab bycatch in
the BSAI groundfish FMP, the overall stock-specific removals as they relate to new OFLs by crab



species under the Crab FMP, the data on crab bycatch in groundfish fisheries and the potential issues as
noted in the discussion paper and discuss a direction for revising crab bycatch management measures in
the groundfish fisheries.

() Review status of St. Matthew and Pribilof blue king crab and snow crab rebuilding plans

BSAI crab stock status in relation to status determination criteria are on an annual basis at this meeting.
No crab stocks were subject to overfishing in 2008/09. Two stocks remain under rebuilding plans: EBS
snow crab and Pribilof Islands blue king crab. Of these, the Pribilof Islands blue king crab estimated
biomass remains below its MSST and is still considered in an overfished state. For EBS snow crab,
estimated biomass is above the MSST but below its Bysy proxy level and thus this stock will not be
rebuilt within its rebuilding period. Rebuilding plans for EBS snow crab and Pribilof Islands blue king
crab are to be revised for implementation by the 2011/12 fishing year. St. Matthew blue king crab
estimated biomass is above Bysy for the second consecutive year and may now be considered rebuilt.
EBS Tanner crab estimated biomass for 2009/10 is projected to be below its MSST and considered to be
approaching an overfished condition. A new rebuilding plan to EBS Tanner crab will be developed for
implementation by the 2011/12 fishing year.

A letter from NMFS regarding these status determinations and the necessity of revising existing rebuilding plans is
attached as Item C-4(f)(1).
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AGENDA C-4(e)(1)
OCTOBER 2009

2009 Stock Assessment and Fishery Evaluation Report for the King and Tanner Crab
Fisheries in the Bering Sea and Aleutian Islands

Introduction

The annual stock assessment and fishery evaluation (SAFE) report is a requirement of the North Pacific
Fishery Management Council's Fishery Management Plan for Bering Sea/Aleutian Islands King and Tanner
Crabs (FMP), and a federal requirement [50 CFR Section 602.12(e)]. The SAFE report summarizes the
current biological and economic status of fisheries, total allowable catch (TAC) or Guideline Harvest Level
(GHL), and analytical information used for management decisions. Additional information on Bering
Sea/Aleutian Islands (BSAI) king and Tanner crab is available on the NMFS web page at
http://www.fakr.noaa.gov and the Alaska Department of Fish and Game (ADF&G) Westward Region
Shellfish web page at: hup:/swww.cf.adfp state.uk.us/regiond/shellfshishelhom+. php.

This FMP applies to 10 crab stocks in the BSAI: 4 red king crab, Paralithodes camtschaticus, stocks (Bristol
Bay, Pribilof Islands, Norton Sound and Adak), 2 blue king crab, Paralithodes platypus, stocks (Pribilof
District and St Matthew Island), 2 golden (or brown) king crab, Lithodes aequispinus, stocks (Aleutian Island
and Pribilof Islands), EBS Tanner crab Chionoecetes bairdi, and EBS snow crab Chionoecetes opilio. All
other BSALI crab stocks are exclusively managed by the State of Alaska.

The Crab Plan Team (CPT) annually assembles the SAFE report with contributions from ADF&G and the
National Marine Fisheries Service (NMFS). This SAFE report is presented to the North Pacific Fishery
Management Council (NPFMC) and is available to the public on the NPFMC web page at:
http://takr.noaa.gov/npfime/membership/plan_teams/CRAB_team.him. Under a process approved in 2008 for
revised overfishing level (OFL) determinations, the Crab Plan Team reviews draft assessments in May to
provide recommendations in a draft SAFE report for review by the Council’s Science and Statistical
Committee (SSC) in June. In September, the CPT reviews final assessments and provides final OFL
recommendations and stock status determinations. Additional information on the new OFL determination
process is contained in this report.

The Crab Plan Team met from September 14-15, 2009 at the Alaska Fisheries Science Center in Seattle WA
to review the draft stock assessments and survey and bycatch data issues, in order to provide the
recommendations and status determinations contained in this report. Members of the team who participated in
this review include the following: Forrest Bowers (Chair), Ginny Eckert (Vice-Chair), André Punt, Jack
Turnock, Shareef Siddeek, Bill Bechtol, Herman Savikko, Brian Garber-Yonts, Gretchen Harrington, Doug
Pengilly, Bob Foy, Lou Rugolo, Wayne Donaldson, and Diana Stram. This report builds upon
recommendations contained in the May 2009 report.

The CPT participated in the Alaska Crab Stock Assessment Workshop on May 13 and 14. The goal of the
workshop was to establish a set of standards for use in all modeling efforts and resolve issues related to the
weighting of data sources, such as appropriate weights for different likelihood components and the most
appropriate ways to estimate effective sample sizes for length and size composition data. A workshop report
is appended to this SAFE report. This report is prescriptive, provides guidance to assessment authors, and
ensures that the stock assessments approach these issues in a similar way. Guidance in the report is intended
to inform the models for the 2010/11 assessment cycle.

NPFMC Crab Plan Team SAFE
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Stock Status Definitions

The FMP (incorporating all changes made following adoption of Amendment 24) contains the following
stock status definitions:

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. MSY is estimated from the

best information available.

Fusy control rule means a harvest strategy which, if implemented, would be expected to result in a long-term
average catch approximating MSY.

Busy stock size is the biomass that results from fishing at constant Fysy and is the minimum standard for a
rebuilding target when a rebuilding plan is required.

Maximum fishing mortality threshold (MFMT) is defined by the For control rule, and is expressed as the
fishing mortality rate.

Minimum stock size threshold (MSST) is one half the Bysy stock size.

Overfished is determined by comparing annual biomass estimates to the established MSST. For stocks where
MSST (or proxies) are defined, if the biomass drops below the MSST (or proxy thereof) then the stock is
considered to be overfished.

Overfishing is defined as any amount of catch in excess of the overfishing level (OFL). The OFL is
calculated by applying the For_ control rule annually estimated using the tier system in Chapter 6.0 to
abundance estimates.

Status Determination Criteria

The FMP defines the following status determination criteria and the process by which these are defined
following adoption of amendment 24.

Status determination criteria for crab stocks are annually calculated using a five-tier system that
accommodates varying levels of uncertainty of information. The five-tier system incorporates new scientific
information and provides a mechanism to continually improve the status determination criteria as new
information becomes available. Under the five-tier system, overfishing and overfished criterion are annually
formulated and assessed to determine the status of the crab stocks and whether (1) overfishing is occurring or
the rate or level of fishing mortality for a stock or stock complex is approaching overfishing, and (2) a stock
or stock complex is overfished or a stock or stock complex is approaching an overfished condition.

Overfishing is determined by comparing the overfishing level (OFL), as calculated in the five-tier system for
the crab fishing year, with the catch estimates for that crab fishing year. For the previous crab fishing year,
NMFS will determine whether overfishing occurred by comparing the previous year’s OFL with the catch
from the previous crab fishing year. This catch includes all fishery removals, including retained catch and
discard losses, for those stocks where non-target fishery removal data are available. Discard losses are
determined by multiplying the appropriate handling mortality rate by observer estimates of bycatch discards.
For stocks where only retained catch information is available, the OFL will be set for and compared to the
retained catch.

NMFS will determine whether a stock is in an overfished condition by comparing annual biomass estimates to
the established MSST, defined as ¥ Bysy. For stocks where MSST (or proxies) are defined, if the biomass
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drops below the MSST (or proxy thereof) then the stock is considered to be overfished. MSSTs or proxies are
set for stocks in Tiers 1-4. For Tier S stocks, it is not possible to set an MSST because there are no reliable
estimates of biomass.

If overfishing occurred or the stock is overfished, section 304(e)(3)(A) of the Magnuson-Stevens Act, as
amended, requires the Council to immediately end overfishing and rebuild affected stocks.

Annually, the Council, Scientific and Statistical Committee, and Crab Plan Team will review (1) the stock
assessment documents, (2) the OFLs and total allowable catches or guideline harvest levels for the upcoming
crab fishing year, (3) NMFS’s determination of whether overfishing occurred in the previous crab fishing
year, and (4) NMFS’s determination of whether any stocks are overfished.

Five-Tier System

The OFL for each stock is annually estimated for the upcoming crab fishing year using the five-tier system,
detailed in Table 6-1 and 6-2. First, a stock is assigned to one of the five tiers based on the availability of
information for that stock and model parameter choices are made. Tier assignments and model parameter
choices are recommended through the Crab Plan Team process to the Council’s Scientific and Statistical
Committee. The Council’s Scientific and Statistical Committee will recommend tier assignments, stock
assessment and model structure, and parameter choices, including whether information is "reliable," for the
assessment authors to use for calculating the OFLs based on the five-tier system.

For Tiers | through 4, once a stock is assigned to a tier, the stock status level is determined based on recent
survey data and assessment models, as available. The stock status level determines the equation used in
calculating the For.. Three levels of stock status are specified and denoted by “a,” “b,” and *¢” (see Table 6-
1). The Fysy control rule reduces the For as biomass declines by stock status level. At stock status level “a,”
current stock biomass exceeds the Bysy. For stocks in status level “b,” current biomass is less than Bysy but
greater than a level specified as the “critical biomass threshold” ().

Lastly, in stock status level “c,” current biomass is below B * (Busy or a proxy for Busy). At stock status
level “c,” directed fishing is prohibited and an Fog, at or below Fysy would be determined for all other
sources of fishing mortality in the development of the rebuilding plan. The Council will develop arebuilding
plan once a stock level falls below the MSST.

For Tiers 1 through 3, the coefficient a is set at a default value of 0.1, and P set at a default value of 0.25, with
the understanding that the Scientific and Statistical Committee may recommend different values for a specific
stock or stock complex as merited by the best available scientific information.

In Tier 4, a default value of natural mortality rate (M) or an M proxy, and a scalar, y, are used in the
calculation of the Fopy.

In Tier 5, the OFL is specified in terms of an average catch value over an historical time period, unless the
Scientific and Statistical Committee recommends an alternative value based on the best available scientific
information.

OFLs will be calculated by applying the For. and using the most recent abundance estimates. The Crab Plan
Team will review stock assessment documents, the most recent abundance estimates, and the proposed OFLs.
The Alaska Fisheries Science Center will set the OFLs consistent with this FMP and forward OFLs for each
stock to the State of Alaska prior to its setting the total allowable catch or guideline harvest level for that
stock’s upcoming crab fishing season.

NPFMC Crab Plan Team SAFE
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Tiers | through 3

For Tiers | through 3, reliable estimates of B, Bysy, and Fysy, or their respective proxy values, are available.
Tiers 1 and 2 are for stocks with a reliable estimate of the spawner/recruit relationship, thereby enabling the
estimation of the limit reference points Bysy and Fusy.

e Tier 1 is for stocks with assessment models in which the probability density function (pdf) of Fysy is
estimated.

e Tier 2 is for stocks with assessment models in which a reliable point estimate, but not the pdf, of Fysy
is made.

e Tier 3 is for stocks where reliable estimates of the spawner/recruit relationship are not available, but
proxies for Fysy and Bysy can be estimated.

For Tier 3 stocks, maturity and other essential life-history information are available to estimate proxy limit
reference points. For Tier 3, a designation of the form “F” refers to the fishing mortality rate associated with
an equilibrium level of fertilized egg production (or its proxy) per recruit equal to X% of the equilibrium level
in the absence of any fishing.

The OFL calculation accounts for all losses to the stock not attributable to natural mortality. The OFL is the
total catch limit comprised of three catch components: (1) non-directed fishery discard losses; (2) directed
fishery discard losses; and (3) directed fishery retained catch. To determine the discard losses, the handling
mortality rate is multiplied by bycatch discards in each fishery. Overfishing would occur if, in any year, the
sum of all three catch components exceeds the OFL.

Tier 4

Tier 4 is for stocks where essential life-history, recruitment information, and understanding are lacking.
Therefore, it is not possible to estimate the spawner-recruit relationship. However, there is sufficient
information for simulation modeling that captures the essential population dynamics of the stock as well as
the performance of the fisheries. The simulation modeling approach employed in the derivation of the annual
OFLs captures the historical performance of the fisheries as seen in observer data from the early 1990s to
present and thus borrows information from other stocks as necessary to estimate biological parameters such as

Y.

In Tier 4, a default value of natural mortality rate (M) or an M proxy, and a scalar, vy, are used in the
calculation of the Fop.. Explicit to Tier 4 are reliable estimates of current survey biomass and the
instantaneous M. The proxy Buysy is the average biomass over a specified time period, with the understanding
that the Council’s Scientific and Statistical Committee may recommend a different value for a specific stock
or stock complex as merited by the best available scientific information. A scalar, vy, is multiplied by M to
estimate the Fop, for stocks at status levels a and b, and v is allowed to be less than or greater than unity. Use
of the scalar ¥ is intended to allow adjustments in the overfishing definitions to account for differences in
biomass measures. A default value of'y is set at 1.0, with the understanding that the Council’s Scientific and
Statistical Committee may recommend a different value for a specific stock or stock complex as merited by
the best available scientific information.

If the information necessary to determine total catch OFLs is not available for a Tier 4 stock, then the OFL is
determined for retained catch. In the future, as information improves, data would be available for some stocks
to allow the formulation and use of selectivity curves for the discard fisheries (directed and non-directed
losses) as well as the directed fishery (retained catch) in the models. The resulting OFL from this approach,
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therefore, would be the total catch OFL.

Tier 5

Tier 5 stocks have no reliable estimates of biomass or M and only historical data of retained catch is available.
For Tier 5 stocks, the historical performance of the fishery is used to set OFLs in terms of retained catch.
The OFL represents the average retained catch from a time period determined to be representative of the
production potential of the stock. The time period selected for computing the average catch, hence the OFL,
would be based on the best scientific information available and provide the appropriate risk aversion for stock
conservation and utilization goals. In Tier 5, the OFL is specified in terms of an average catch value over a
time period determined to be representative of the production potential of the stock, unless the Scientific and
Statistical Committee recommends an alternative value based on the best available scientific information.

For most Tier S stocks, only retained catch information is available so the OFL will be estimated for the
retained catch portion only, with the corresponding overfishing comparison on the retained catch only. In the
future, as information improves, the OFL calculation could include discard losses, at which point the OFL
would be applied to the retained catch plus the discard losses from directed and non-directed fisheries.

Figure 1. Overfishing control rule for Tiers I through 4. Directed fishing mortality is 0 below .
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Table 1 Five-Tier System for setting overfishing limits for crab stocks. The tiers are listed in descending
order of information availability. Table 6-2 contains a guide for understanding the five-tier system.

Information
available

Tier Stock
level

status

For.

B, Busy, Fusy, and pdf 1

of Fusy >1 FOFL =u, =arithmetic mean of the pdf
B/ _
b. f< B <l A;my a
msy For =ty ———
c. B <p Directed fishery F = 0
B"’-‘)’ FOFL s FMsyt
. Fi 2
o B Fuer a. = >1 For, = F,
B,
B -
b. g< B < £ _F /Bmy a
msy OFL — msy—T;——
c. B <pB Directed fishery F = 0
Bosy For. S Fusy!
B, F ., B °o' 3 B
o & >1 Fop, = Fig, *
Bisye
B
b. < <1 . T iy
B, For, =F 3s% s
c. 5 <p Directed fishery F =0
Bys, Fort S Fusy'
B’ M' B prot 4 B
" > > For, =YM
B -
b. f< 5 <1 /Bmsy"“‘ a
Bm:y"'“‘ Fop, =M T
c. 5 <p Directed fishery F = 0
B’"-‘.V’"" FOFL < FMsyf
Stocks with noreliable 5 OFL = average catch from a time period to

estimates of biomass
or M.

be determined, unless the SSC
recommends an alternative value
based on the best available
scientific information.

*35% is the default value unless the SSC recommends a different value based on the best available

scientific information.

T An ForL £ Fusy will be determined in the development of the rebuilding plan for that stock.
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Table 2 A guide for understanding the five-tier system.
e  ForL — the instantaneous fishing mortality (F) from the directed fishery that is used in the
calculation of the overfishing limit (OFL). Fogy is determined as a function of:
o Fusy — the instantaneous F that will produce MSY at the MSY -producing biomass
* A proxy of Fysy may be used; e.g., F,q, the instantaneous F that results in
x% of the equilibrium spawning per recruit relative to the unfished value
o B—ameasure of the productive capacity of the stock, such as spawning biomass or
fertilized egg production.
* A proxy of B may be used; e.g., mature male biomass
o Bysy — the value of B at the MSY -producing level
* A proxy of Bysy may be used; e.g., mature male biomass at the MSY-
producing level
o f — a parameter with restriction that 0 <p < 1.
o o — a parameter with restriction that 0 <a < f.
The maximum value of For is Fysy. ForL = Fusy when B > Bysy.
For. decreases linearly from Fysy to Fusy'(B-a)/(1-a) as B decreases from Bysy to B-Busy
e When B < B-Busy, F = 0 for the directed fishery and Fop < Fysy for the non-directed
fisheries, which will be determined in the development of the rebuilding plan.
e The parameter, B, determines the threshold level of B at or below which directed fishing is
prohibited.
e The parameter, a, determines the value of For. when B decreases to B-Busy and the rate at
which Fop decreases with decreasing values of B when B-Bysy < B < Bysy.
o Larger values of a result in a smaller value of For. when B decreases to B-Busy.
o Larger values of a result in For decreasing at a higher rate with decreasing values
of B when B'BMSY <B< Bmsy.

Overview of changes to the EBS bottom trawl survey timeseries

The EBS bottom trawl time series for crab has been revised from 1975 to 2008. Changes include error fixes
and the inclusion of recalculated area swept estimates with net width estimated from net mensuration data
instead of a fixed value. Thirty nine individual crab data points affecting abundance estimates in 19 different
years were amended after transcription errors were found in the database. The error fixes resulted in minor
survey catch count changes in 34 of the data records. Five fixes, however, resulted in increases or decreases in
the survey catch count between 1000 and 2000 crabs/nm’ affecting mostly snow crab and Tanner crab. Using
net width estimated from net mensuration data resulted in changes to all haul records from 1981 to 2009. The
range of average net widths estimated in the revised time series was 14.9 to 17.4 m effectively increasing the
area swept from a fixed net width of 15.24 m which was used previously. This revised time series was used
for the 2009/2010 assessments for Bristol Bay red king crab, Pribilof Islands red king crab, Pribilof Islands
blue king crab, and Saint Matthews blue king crab. The revised time series was not used for assessment
purposes in the assessments of Eastern Bering Sea snow crab and Eastern Bering Sea Tanner crab in the
2009/2010 assessment cycle. Regardless of whether the revised data set was used for OFL specification
purposes, the individual stock assessments contain a comparison of the assessment results using both trawl
survey datasets. A technical paper containing the information on the revisions to the data set in addition to
changes to the survey strata and subsequent variance calculations will be available in May 2010. All stocks
assessments employing the trawl survey time series data will use the revised dataset in the 2010/2011
assessment cycle.

NPFMC Crab Plan Team SAFE
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Crab Plan Team Recommendations

Table 3 lists the team’s final recommendations for 2009/2010 on Tier assignments, model parameterizations,
time periods for reference biomass estimation or appropriate catch averages, OFLs, and whether an OFL is
applied to retained catch only or to all catch. The team recommends two stocks be placed in Tier 3 (EBS
snow crab and Bristol Bay red king crab), five stocks in Tier 4 (EBS Tanner crab, St. Matthew blue king crab,
Pribilof Island blue king crab, Pribilof Island red king crab and Norton Sound red king crab) and three stocks
in Tier 5 (Al golden king crab, Pribilof Island golden king crab and Adak red king crab).

Stock status in relation to status determination criteria are evaluated in this report (Table 3, Table 4). No crab
stocks were subject to overfishing in 2008/09. In 2008/09, three stocks (Bristol Bay red king crab, Pribilof
Islands red king crab and St. Matthew Islands blue king crab) had estimated biomass above the Busy proxy
level. Two stocks remain under rebuilding plans: EBS snow crab and Pribilof Islands blue king crab. Of
these, the Pribilof Islands blue king crab estimated biomass remains below its MSST and is still considered
overfished. For EBS snow crab, estimated biomass is above the MSST but below its Bysy proxy level and
thus this stock will not be rebuilt within its rebuilding period. Rebuilding plans for EBS snow crab and
Pribilof Islands blue king crab are to be revised for implementation by the 2011/12 fishing year. St. Matthew
blue king crab estimated biomass is above Bysy for the second consecutive year and may now be considered
rebuilt.

Projections for 2009/10 indicate that two stocks (Bristol Bay red king crab and St. Matthew islands blue king
crab) will have estimated biomass above the Byusy proxy level. EBS Tanner crab estimated biomass for
2009/10 is projected to be below its MSST and considered to be approaching an overfished condition. A new
rebuilding plan to EBS Tanner crab will be developed for implementation by the 2011/12 fishing year.
Pribilof Islands red king crab biomass is estimated to drop substantially in the 2009/10 assessment year and is
close to its MSST.

The team has general recommendations for all assessments and specific comments related to individual
assessments. All recommendations are for consideration for the 2010 assessment cycle unless indicated
otherwise. The general comments are listed below while the comments related to individual assessments are
contained within the summary of plan team deliberations and recommendations contained in the stock specific
summary section. Additional details regarding recommendations are contained in the Crab Plan Team
Reports (May and September 2009 CPT Reports). Terms of reference and further guidelines for Crab Stock
assessments following the April 2009 crab stock assessment workshop are appended to this report. This
report contains information guidelines for the material to be included in all subsequent assessments.

General recommendations for all assessments
e All assessments should use the most recent data available, including revised survey data.

e All assessment should closely follow the guidelines in the Report of the Alaska Crab Stock
Assessment Workshop (Appendix 1).

o The assessments should provide complete documentation on model formulation, assumptions, data
sources and all calculations used when computing the OFL.

* Any tables depicting commercial fishery harvest or performance should be updated to include the
most current information available.

o If the fishery year does not correspond to a calendar year then the fishery year notation should be
used (e.g., 2007/08)
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o The assessments must include consistent key management-related stock status information

e The assessments should include results based on the modeling approach used in the previous years to
allow comparisons to be made with the proposed modeling approach for the current year.

o Estimates of precision for the survey data should be included in all assessments.
o Data (e.g. bycatch, survey) used in the assessment should be included in documentation.

e Table headings should clearly and accurately describe the data, including indicating when the
values include a handling mortality assumption and the assumption used.

e Responses to all comments by the SSC and CPT on the September and May drafts of the stock
assessment should be clearly addressed and responded to in the assessment.

e Research on handling mortality rates needs to be performed to better specify handling mortality rates
used in the analyses.

Stock Status Summaries

1 Eastern Bering Sea Snow Crab
Fishery information relative to OFL setting.

The snow crab fishery has been opened, and harvest reported, every year since the 1960s. Prior to 2000, the
GHL was 58% of abundance of male crab over 101 mm CW, estimated from the survey. The target harvest
rate was reduced to 20% following the declaration of the stock as overfished in 1999, and the GHL/TAC since
2000 has been based on a harvest strategy that aims to allow recovery to the proxy for Bysy.

Data and assessment methodology

The assessment is based on a size-structured population dynamics model in which crabs are categorized into
mature, immature, new shell and old shell crabs by sex. The model is fitted to data on historical catches
(landed and discard), survey estimates of biomass, and fishery, discard and survey size-composition data. It
covers the 1978-2009 seasons and estimates abundance from 25-29mm to 130-135mm using 5mm size bins.
The results of the annual Bering Sea bottom traw! survey are analyzed in three periods: before 1982, 1982-88,
and 1989 onwards, with different selectivity and catchability parameters for each period. The model is based
on the assumption of a terminal molt at maturity. The 2009 assessment is based on the same model and
estimation framework as the 2008 assessment. Research is currently underway to evaluate the performance of
the assessment method using the Management Strategy Evaluation approach, and to explore spatial structure
and spatially-structured population dynamics models for snow crab. The impact of the BSFRF data regarding
survey selectivity will be analyzed for the May 2010 CPT meeting.

Compared with the assessment presented to the CPT in May 2009, the final assessment uses catch and fishery
length-frequency data for the 2008/09 season as well as survey abundance and length-frequency data for
2009. The 2009 assessment examines the sensitivity of the results to the use of survey data based on a
variable net width.

Stock biomass and recruitment trends

Mature male biomass (at the time of mating) peaked between the late-1980s and mid-1990s, declined to a
minimum in 2002 and has increased thereafter. However, the estimate of mature male biomass has not
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recovered as much as expected from the 2008 assessment. This reflects a continuing retrospective pattern in
that biomass estimates are revised downwards with additional data. Recruitment has varied considerably over
the period 1979-2009, with the recruitment (at 25mm) in 1986 the highest on record.

Tier determination/Plan Team discussion and resulting OFL determination

The CPT recommends that snow crab be in Tier 3 (stock status b), so the OFL is based on the F3sy, control
rule. The team recommends that the proxy for Busy (B3s%) be the mature male biomass at mating, computed as
the average recruitment from 1979 to the last year of the assessment multiplied by the mature male biomass-
per-recruit corresponding to Fisy, less the mature male catch under an Fig, harvest strategy. The estimate of
Busy from the 2009 assessment is 326.7 million Ibs. The MSST is defined as half of the proxy for Busy (163.4
million Ibs).

Status and catch specifications (millions 1bs.) of snow crab

MSST Biomass Retained Total Catch

Year (MMB) TAC Catch OFL
2005/06 N/A 36.9 37.0 429
2006/07 N/A 36.2 36.4 44.9
2007/08  158.9 218 63.0 63.0 77.1
2008/09  163.4 241 58.6 58.5 69.5 77.3
2009/10 251* ' 73.0

* Model forecast based on the 2009 assessment under the assumption that the 2009/10 catch equals to the OFL. This value will be
updated during the September 2010 assessment when the 2010 survey data and the 2009/10 catch data become available.

The 2008/09 MMB (241 million Ib) exceeds the proxy for MSST (163.4 million 1bs) so the stock is not
currently overfished. The total catch for 2008/09 (69.5 million Ibs) was less than the 2008/09 OFL (77.3
million Ibs) so overfishing did not occur during 2008/09.

The CPT notes that compared to the distribution from surveys, the catch is highly concentrated spatially. This
could lead to exploitation rates in the south that exceed the desired rate. In principle, an OFL could be
computed for the area in which the fishery operates, for example by applying OFL control rule to the
estimated fraction of the population in that area. However, it is not clear how concentrated the stock is at the
time of the fishery compared to when the survey takes place.

The OFL is uncertain (95% confidence interval of 20-113 million Ibs). The uncertainty in the assessment is
also reflected in terms of the relationship between the annual fishing mortality rate and that expected under
the OFL control rule. For example, the TAC for 2008/09 was set less than the OFL, but the fishing mortality
for 2008/09 equaled the value expected under the OFL control rule.

Rebuilding analysis

Under the current rebuilding plan, this stock had to recover to the Bysy proxy in 2008/09 and 2009/10 to be
defined as rebuilt. As the 2008/09 mature male biomass was smaller than Bysy, the stock will fail to recover
as planned. To assist the Council in amending the rebuilding plan for this stock, an approach to evaluate the
trade-off between the rate of recovery to the Bysy proxy and the catch during the period of recovery using
projections based on the stock assessment has been developed. The assessment reports results for three
candidate rebuilding harvest strategies which cover the range from closing the fishery to setting the fishing
mortality to maximum permitted under the revised National Standard 1 Guidelines (75% of the For). It also
reports some preliminary economic analyses of these rebuilding strategies. The assessment authors
recommend an interim rebuilding strategy of 55% Fsy, for the 2009/10 fishing season. The CPT did not
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evaluate the trade-offs among the various rebuilding strategies and hence does not have a recommendation for
an interim harvest for 2009/10. The development of a revised rebuilding plan should also consider catches of
snow crab in other fisheries, including groundfish fisheries.

Additional Plan Team recommendations

The next assessment should: (a) further justify the values chosen for the weighting factors (the lambdas)
and explore sensitivity to alternative weights, as outlined in the report of the 13-14 May 2009 stock
assessment workshop, (b) re-run the model setting the lambda on the survey data to unity and adjusting
the remaining lambdas — this will not change the point estimates of the model outputs but should widen
the confidence intervals, (c) include the predictions from the May version of the model in the September
assessment to evaluate how well the model forecasts biomass, (d) use the revised trawl survey data and,
(e) include a sensitivity test taking account of the 2009 data from the NMFS/BSFRF survey.

The next assessment should consider: (a) imposing a penalty to prevent the probability of maturity
declining with increasing size if maturity is estimated within the model, (b) setting the effective sample
sizes for the length-frequency data based on the effective sample sizes estimated from the fit of the model,
(c) exploring whether it is possible to improve the residual patterns for the length-frequency data by
modifying how maturity, growth and natural mortality are modeled and the implications of the change in
distribution of the population over time, (d) reducing the number of size classes for females, and (e)
fitting to the discard length-frequency data for males rather than to the total length-frequency data for
males (to avoid fitting to the retained length-frequency data twice).

The CPT continues to support development of a spatially-structured stock assessment model so that the
implications of differences in where the catch is taken and where the survey finds snow crab can be evaluated.

Ecosystem Considerations summary
No additional ecosystem considerations were included in the assessment at this time.

2 Bristol Bay red king crab

Fishery information relative to OFL setting.

The commercial harvest of Bristol Bay red king crab (BBRK.C) dates to the 1930s, initially prosecuted mostly
by foreign fleets but shifting to a largely domestic fishery in the early 1970s. Retained catch peaked in 1980
at 129.9 million Ibs, but harvests dropped sharply in the early 1980s, and population abundance has remained
at relatively low levels over the last two decades compared to that seen in the 1970s. The fishery is managed
for a total allowable catch (TAC) coupled with restrictions for size (> 6.5-in carapace width), sex (male only),
and season (no fishing during mating/molting periods). Prior to 1990, the harvest rate was based on estimated
population size and prerecruit and postrecruit abundances, and varied from 20% to 60% of legal males. In
1990, the harvest strategy became 20% of the mature male (>120-mm CL) abundance, with a maximum of
60% on legal males, and a threshold abundance of 8.4 million mature females. The current stepped harvest
strategy allows a maximum harvest rate of 15% of mature males but also incorporates a maximum harvest rate
of 50% of legal males, a threshold of 14.5 million Ibs of effective spawning biomass (ESB), and a minimum
GHL of 4.0 million Ibs to prosecute a fishery. The TAC increased from 15.5 million 1bs for the 2006/07
season 20.4 and 20.3 million Ibs for the 2007/08 and 2008/09 seasons, respectively. Catch of legal males per
pot lift was relatively high in the 1970s, low in the 1980s to mid-1990’s, and increased to an average of 27.0
crab/pot lift over the last three years; CPUE increased markedly with the implementation of the crab
rationalization program in 2005. Annual non-retained catch of female and sublegal male RKC during the
fishery averaged less than 3.9 million Ibs since data collection began in 1990. Estimates of fishing mortality
ranged from 0.28 to 0.38yr™' following implementation of crab rationalization. Total catch (retained and

bycatch mortality) increased from 17.2 million lbs in 2006/07 to 23.2 million lbs in 2007/08 and 23.1
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million Ibs in 2008/09. Retained catch was 20.3 million !bs in the 2008/09 fishery.

Data and assessment methodology

The stock assessment model! is based on a length-structured population dynamics model incorporating data
from the eastern Bering Sea trawl survey, commercial catch, and at-sea observer data program. Stock
abundance is estimated for male and female crabs > 65-mm carapace length during 1968-2009, an extension
from the previous assessment which considered the years 1985-2008. Catch data (retained catch numbers,
retained catch weight, and pot lifts by statistical area and landing date from the fishery which targets males
>6.5" carapace width) were obtained from ADF&G fish tickets and reports, red king crab and Tanner crab
fisheries bycatch data from the ADF&G observer database, and groundfish trawl bycatch data from the NMFS
traw| observer database. Several other changes to the assessment, included re-analysis of the trawl survey
data based on revised estimates of the area-swept from 1975 to 2009, and allowances for changes over time in
the size at maturity for females, and mortality. The author evaluated three model scenarios: (1) a constant
natural mortality (0.18yr") with additional “unexplained” mortality for males and females, and incorporating
Bering Sea Fisheries Research Foundation (BSFRF) survey data for 2007 and 2008; (2) constant M = 0.1 8yr!
with BSFRF 2008 survey data; and (3) similar to scenario 1, but without BSFRF data.

Stock biomass and recruitment trends

Estimates of total survey biomass increased from 177.2 million lbs in 1968 to 721.1 million Ibs in 1978,
decreased sharply to a low of 66.3 million Ibs in 1985, then generally increased to 196.5 million Ibs in
2009. Recent above-average year classes have largely recruited into the fished population with no
evidence of new strong recruitment for the past three years. Mature male biomass at mating increased
from 76.4 million Ibs in 2007 to 95.2 million lbs in 2009.

Spatial aspects of red king crab distribution were identified as needing further exploration. For example,
female survey abundance has increased in southwestern Bristol Bay, an area that also encounters
extensive groundfish trawling. The distribution of this stock relative to the boundaries between the
Bristol Bay management unit and the Northern District management unit warrants further examination.

Tier determination/Plan Team discussion and resulting OFL determination

All data used in the model need to be tabulated in the document and fits to all data components shown in
figures. For example, model estimates of pot discard mortality and total catch from all sources should be
included in the catch table for all years (1968 to present) and the BSFRF survey indices should be tabulated
and the fit to them shown.

The team noted that the use of the NMFS survey data to set a prior for estimation of Q for the BSFRF
survey is not appropriate as this uses the data twice.

Additional mortality for 1976-1993 is estimated in the model and referred to as natural mortality. The CPT
recommends this additional mortality be referred to as unknown mortality, which could be fishing mortality
or natural mortality. The CPT also requests better justification for the time periods used for unknown
mortality estimation and exploration of alternative periods.

In May, the CPT considered four time periods for estimation of Bjs, including: (1) adopt the author’s
recommendation using recruitment from 1995 to present; (2) 1985 to present, (3) all years, 1968 to present,
and (4) pre-collapse years, 1968 to 1980. The team discussed whether changes in stock production have
occurred over period 1968 to present. The team recommended, and the SSC concurred with, the author’s
suggested time period of 1995-current for estimation of Bss,. For the May 2010 meeting, the team
recommends additional analyses into whether stock production has changed over time, including a discussion
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on regime shifts in the Bering Sea and possible mechanisms for effects on red king crab recruitment.

In May, the CPT recommended model scenario 3, in particular because, the team did not have sufficient
information regarding the BSFRF survey results, and in any case, not all of the BRFRF data were included in
the assessment to recommend a model scenario which incorporates these data.

The Plan Team recommends Bristol Bay red king crab in Tier 3, stock status a. The team recommends
that the proxy for Busy (B3s%) be the mature male biomass at mating, computed as the average recruitment
from 1995 to the last year of the assessment multiplied by the mature male biomass-per-recruit
corresponding to Fise, less the mature male catch under an Figy, harvest strategy. Estimated Bjso, is 68.5
million Ibs. Total catch includes retained male catch and all other bycatch sources.

Status and catch specifications (millions 1bs.) of Bristol Bay red king crab

MSST Biomass Retained Total Catch
Year (MMB) TAC Catch OFL
2005/06 NA 18.33 18.52 22.72
2006/07 NA 15.53 15.75 17.22
2007/08 443 85.9 20.38 20.51 23.23
2008/09 37.6 87.8 20.37 20.32 23.10 24.20
2009/10 95.2* 22.56

* Model forecast based on the 2009 assessment under the assumption that the 2009/10 catch equals to the OFL. This value will be
updated during the September 2010 assessment when the 2010 survey data and the 2009/10 catch data become available.

The 2008/09 MMB exceeds the Bysy proxy of Bjsy, so the stock is not currently overfished. The total catch
for 2008/09 (23.1 million lbs) was less than the 2008/09 OFL (24.2 million lbs) so overfishing did not occur
during 2008/09.

Additional Plan Team recommendations

For the May 2010 assessment, the CPT requests that model scenarios 1, 2 and 3 be reexamined. The Plan
Team identified the need for all mode! input data to be tabulated.

The CPT appreciates the preliminary analysis of model sensitivity to different weightings (lambdas). The
magnitudes of lambdas have a direct affect on projected biomass and likelihood profiles because increasing
lambdas impact the widths of the profiles. In terms of evaluating uncertainty in some of the forcing
parameters, the team recommends that the authors provide a plot of a likelihood profile for some of the
parameters such as trawl survey catchability and M. It was also recommended that the author consider
parameter estimation in a fully Bayesian context. Figures of standardized residuals were provided in the
current assessment and the CPT encourages further analysis of some of the residual patterns for possible
cohort or growth effects. The team also requested clarification of the effect of aging errors on moilt
probability.

Ecosystem Considerations summary

A variety of ecological factors likely affect BBRKC recruitment and growth, although the mechanisms are
unclear. For example, previous research suggested BBRKC recruitment trends may partly relate to decadal
shifts in physical oceanography. Recruitment may also relate to spatial and temporal patterns in groundfish
distributions. Finally, spatial distributions of red king crab females have likely shifted in response to changes
in near bottom temperatures.
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3 Eastern Bering Sea Tanner crab
Fishery information relative to OFL setting.

Two fisheries, one east and one west of 166° W. longitude, harvest eastern Bering Sea (EBS) Tanner crab.
Under the Crab Rationalization Program, ADF&G sets separate TACs and NMFS issues separate individual
fishing quota (IFQ) for these two fisheries. However, one OFL is set for the EBS Tanner crab because
evidence indicates that the EBS Tanner crab is one stock. Both fisheries were closed from 1997 to 2005 due
to low abundance. NMFS declared this stock overfished in 1999 and the Council developed a rebuilding
plan. In 2005, abundance increased to a level to support a fishery in the area west of 166° W. longitude.
ADF&G opened both fisheries for the 2006/07 to 2008/09 crab fishing years. In 2007, NMFS determined the
stock was rebuilt because spawning biomass was above Bysy for two consecutive years.

Tanner crab are caught as bycatch in the groundfish fisheries, in the directed Tanner crab fishery (principally
as non-retained females and sublegal males), and in other crab fisheries (notably, eastern Bering Sea snow
crab and the Bristol Bay red king crab).

Data and assessment methodology

This stock is surveyed annually by the NMFS EBS trawl survey. Although a stock assessment model has
been developed for the eastern portion of the stock, this model is not employed to assess the stock because it
does not cover the entire EBS. Area-swept estimates of biomass from the EBS trawl survey are used to
estimate biomass of stock components: mature male biomass (MMB), legal male biomass (LMB), and
females. Fish ticket data are used for computing retained catch and observer data from the crab, and
groundfish fisheries are used to estimate the non-retained catch; assumed handling mortality rates for fishery
components are used to estimate the discard mortality.

Although the status determinations are based upon the original NMFS trawl survey data, the 2009 stock
assessment contains an Appendix B that calculates stock status and overfishing levels using the revised
NMFS bottom trawl survey data in response to an SSC request. The CPT notes that the May 2010 stock
assessment will use the revised survey data.

Stock biomass and recruitment trends

MMB and LMB showed peaks in the mid-1970s and early 1990s. MMB at the survey revealed an all-time
high of 623.9 million pounds in 1975, and a second peak of 255.7 million pounds in 1991. From late-1990s
through 2007, MMB has risen at a moderate rate from a low of 25.1 million pounds in 1997. Post-1997,
MMB at the time of survey increased to 185.2 million pounds in 2007 and subsequently decreased to 143.1
million pounds in 2008. In the 2008 survey, estimated abundance of legal males increased over the 2007
abundance estimate by 9%; however, the 2008 survey showed a marked decline in estimated abundance
across all other size classes of males and females. In the 2009 survey, the MMB at the time of survey
decreased to 86.6 million pounds, a 36.8% decrease from 2008. Most other size classes of males and females
also showed a decline in estimated abundance, except for small females (see Figure 9 in the stock
assessment). '

Tier determination/Plan Team discussion and resulting OFL determination

The team recommends the OFL for this stock be based on the Tier 4 control rule because no stock assessment
model has been developed for the entire EBS stock. Based on the estimated biomass, the stock is at stock
status level b. The team recommends that Bygy is based on the average MMB for the years 1969-1980,
discounted by fishery removals (retained and non-retained mortalities) and natural mortality between the time
of survey and the time of mating. This time period is thought to represent the reproductive potential of the
stock because it encompasses periods of both high and low stock status equivalently. This equates to a Bysy
of 189.76 MMB. The team recommends that gamma (y) be set to y=1.0.

NPFMC Crab Plan Team SAFE 14



BSAI Crab SAFE Introduction

Historical status and catch specifications (millions 1bs) for eastern Bering Sea Tanner crab

Biomass TAC Retained
Year MSST (MMB)  (east + west) Catch Total Catch OFL
2005/06 86.24 1.6 0.95 4.19
2006/07 126.58 2.97 2.12 11.95
2007/08 94.8 150.74 5.62 2.11 8.80
2008/09 94.8 118.23 43 1.94 4.96 15.52
2009/10 70.16* 5.57

* Forecast based on the 2009 assessment under the assumption that the 2009/10 catch equals to the OFL. This value will be updated
during the September 2010 assessment when the 2010 survey data and the 2009/10 catch data become available.

The total catch for 2008/09 (4.96 million lbs) was less than the 2008/09 OFL (15.52 million Ibs) so
overfishing did not occur during 2008/09. Based on the stock assessment, the Tanner crab stock was not
overfished in 2008/09. However, based on the survey for 2009, irrespective of the catch during 2010, MMB
is projected to be below MSST on February 15, 2010, i.e. the stock is approaching an overfished condition.

Ecosystem Considerations summary

Ecosystem considerations for this stock were not discussed by the CPT.

4 Pribilof Islands red king crab

Fishery information relative to OFL setting

There is no harvest strategy for this fishery in State regulation. The fishery began as bycatch in 1973 during
the blue king crab fishery. A red king crab fishery opened with a specified GHL for the first time in
September 1993. The 1993/94 fishery yielded 2.6 million pounds under a 3.4 million pound GHL, with the
highest catches occurred east of St. Paul Island, but harvests also south, southwest, west, and northeast of St.
Paul Island. The 1994 fishery was also prosecuted with a specified red king crab GHL. Since 1995, a
combined GHL for red and blue king crabs was set and ranged from 1.25 to 2.5 million pounds. The fishery
has remained closed since 1999 because of uncertainty with estimated red king crab survey abundance and
concerns for incidental catch and mortality of blue king crab, an overfished and very depressed stock. Prior to
the closure, the CDQ harvest (3.5%) in 1998/99 was 35,958 pounds. The non-retained catches (without
application of bycatch mortality rate) from pot and groundfish bycatch estimates of red king crab ranged from
0.11 to 0.19 million pounds during 1991/92 — 2008/09.

Data and assessment methodology

Although a catch survey analysis has been used for assessing the stock in the past, which incorporated data
from the eastern Bering Sea trawl survey, commercial catch, pot survey, and at-sea observer data; for this
assessment, trends in MMB at mating are based on NMFS annual trawl survey estimates for 1980-2009 and
incorporated commercial catch and observer data. The revised NMFS trawl survey historical abundance
estimates were used in this assessment. For 2009 reference points’ estimation, an Fog is determined using a
mean mature male blomass (MMB) at the time of mating (projected to mating time), the default y value of 1,
and an M value of 0.18yr”". The stock assessment analyzes two time period options for estimating mean MMB
as a proxy Busy, 1991-2009 and 1980-2009. This For is applied to the projected legal male biomass at the
time of the fishery to determine the catch OFL. Total crab removal (retained, and directed and non-directed
bycatch losses) with legal male biomass and MMB are used to estimate the exploitation rates on Iegal male
and mature male biomasses, respectively, at the time of the fishery.
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Stock biomass and recruitment trends

The stock exhibited widely varying mature male and female abundances during 1980-2009. The estimate of
MMB from the 2009 survey was 4.46 million pounds. Recruitment indices are not well understood for
Pribilof red king crab. Pre-recruitment have remained relatively consistent in the past 10 years, although may
not be well assessed with the survey. Stock biomass in recent years has decreased since the 2007 survey with
a substantial decrease in all size classes in 2009. Red king crabs have been historically harvested with blue
king crabs and are currently the dominant of the two species in this area.

Tier determination/Plan Team discussion and resulting OFL determination
This stock is recommended to be in Tier 4, stock status b. For the 2009/2010 fishery, the CPT recommends

using the period 1991-2009 to determine mean MMB at mating time as a proxy Bysy. The estimated proxy
Buysy is 8.78 million pounds. The team recommends that y be set to 1.0.

Historical status and catch specifications (million pounds) of Pribilof Islands red king crab

Year MSST Biomass TAC Retained Total OFL
(MMB) Catch Catch
2005/06 2.59 Closed 0 0.064
2006/07 13.87 Closed 0 0.024
2007/08 433 14.70 Closed 0 0.008
2008/09 4.39 11.06 Closed 0 0.021 3.32
2009/10 4.46* 0.50

* Forecast based on the 2009 assessment under the assumption that the 2009/10 catch equals to the OFL. This value will be updated
during the September 2010 assessment when the 2010 survey data and the 2009/10 catch data become available.

The total catch for 2008/09 (0.021 million lbs) was less than the 2008/09 OFL (3.32 million lbs) so
overfishing did not occur during 2008/09. The 2009 MMB estimate of 11.06 was above MSST in 2008/09
and therefore is not overfished.

Additional plan team recommendations
The CPT looks forward to an update on the catch survey model for May 2010.
Ecosystem Considerations summary

There have been no direct studies of the prey of Pribilof Islands red king crab. Studies in other areas indicate
that red king crab diet varies with life stage and that red king crabs are opportunistic omnivorous feeders,
eating a wide variety of microscopic and macroscopic plants and animals. Pacific cod is the major predator of
red king crab in the eastern Bering Sea. Recruitment trends for red king crab in the eastern Bering Sea may
be partly related to decadal shifts in climate and physical oceanography. Strong year classes were observed
when temperatures were low and weak year classes were observed when temperatures were high, but
temperature alone cannot explain year class strength trend. The lack of king crab recruitment in the Pribilof
Islands area may be the result of a large-scale environmental event affecting abundance and distribution.
Seasonal ice cover has an effect on primary productivity and hence crab recruitment, but the effect of changes
in ice cover on benthic communities of the Pribilof Islands are not well known. The traw! fishery ban around
the Pribilof Islands protects red king crab critical habitat in this area. The extent that pot gear impacts benthic
habitat is not well known and most likely depends on the substrate.
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5 Pribilof District blue king crab
Fishery information relative to OFL setting.

The Pribilof blue king crab fishery began in 1973, with peak landing of 11.0 million lbs in the 1980/81
season. A steep decline in landings occurred after the 1980/81 season. Directed fishery harvest from 1983
until 1987 was annually less than 1.0 million 1bs with low CPUE. The fishery was closed in 1988 until 1995.
The fishery reopened from 1995 to 1998. Fishery harvests during this period ranged from 1.3 to 0.5 million
Ibs. The fishery closed again in 1999 due to declining stock abundance and has remained closed through the
2008/09 season. The stock was declared overfished in 2002.

Data and assessment methodology

The NMFS conducts an annual trawl survey that is used to produce area-swept abundance estimates. In 2009
NMEFS updated the trawl survey time series resulting in a minor adjustment in current and historical survey
biomass and a minor adjustment in the Bysy calculation. This assessment uses the new survey data series
with measured net widths. The CPT discussed the history of the fishery and the rapid decline in landings. It
is clear that the stock has collapsed, although the annual area-swept abundance estimates are imprecise.

Stock biomass and recruitment trends

Based on 2009 NMFS bottom-trawl survey, the estimated total mature-male biomass increased to 1.28 million
Ibs from 0.29 million 1bs in 2008. However, the 2009/10 MMB at mating is projected to be 1.13 million lbs
which is about 12% of Bysy. The Pribilof blue king crab stock biomass continues to be low. From recent
surveys there is no indication of recruitment.

Tier determination/Plan Team discussion and resulting OFL determination

This stock is recommended for placement into Tier 4, stock status level c. The time period for Bysy is
1980/81-1984/85 plus 1990/1991-1997/1998, excluding the period 1985/1986-1989/1990. This range was
chosen because it eliminates periods of extremely low abundance that may not be representative of the
production potential of the stock Bysy is estimated as 9.28 million pounds. The retained catch OFL is 0
because the 2009/10 estimate of MMB is less than 25% Busy. Due to the Tier level and stock status an For,
must be determined for the non-directed catch. Ideally this should be based on the rebuilding strategy,
however the rebuilding plan needs to be revised due to inadequate progress towards rebuilding.

The OFL for 2008/09 was set at 0.004 million lbs, the average catch mortality between 1999/00 and 2005/06.
The CPT recommends an OFL for 2009/10 at 0.004 million lbs, equal to the total catch OFL for 2008/09.

The CPT recommended y = 1, given the absence of information presented to establish an alternate value at
this time. Natural mortality was M=0.18yr"'.
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Historical status and catch specifications (million 1bs.) of Pribilof blue king crab in recent years.

MSST Biomass Retained Total
Year (MMB) TAC Catch Catch OFL
2005/06 0.68 closed 0 0.002
2006/07 0.33 closed 0 0.0004
2007/08 0.66 closed 0 0.005
2008/09 4.64 0.25 closed 0 0.001 0.004
2009/10 4.64 [.13* closed 0 0.004

* Forecast based on the 2009 assessment under the assumption that the 2009/10 catch equals to the OFL. This value will be updated
during the September 2010 assessment when the 2010 survey data and the 2009/10 catch data become available.

The total catch for 2008/09 (0.00! million lbs) was less than the 2008/09 OFL (0.004 million Ibs) so
overfishing did not occur during 2008/09. The 2009/10 projected MMB estimate of 1.13 million lbs is below
the proxy for MSST so the stock continues to be in an overfished condition.

Additional Plan Team recommendations

The rebuilding plan needs to be revised given inadequate progress towards rebuilding. Management options
for revising the rebuilding plan are contained in the Crab Plan Team minutes (May 2009).

6 St. Matthew blue king crab

Fishery information relative to OFL setting

The fishery was prosecuted as a directed fishery from 1977 to 1998. The stock was declared overfished and
closed in 1999, and was under a rebuilding plan until 2008/2009. The MMB has been over Bysy for two years
and is now rebuilt. The fishery has remained closed since 1999.

Data and assessment methodology

A four-stage catch survey analysis that incorporates annual trawl survey data from 1978 to present, triennial
pot survey data from 1995 to 2007, and commercial catch data from 1978 to 2008, and uses a maximum
likelihood approach to estimate male crab biomass and abundance forms the basis for the assessment. The
model links crab abundance in four crab stages based on a growth matrix, estimated mortalities, and molting
probabilities. The four stages are prerecruit-2s (90-104 mm CL), prerecruit-1s (105-119 mm CL), recruits
(newshell 120-133 mm CL), and postrecruits (oldshell > 120 mm CL and newshell > 134 mm CL). The
assessment considered five scenarios to related natural mortality (M) or survey catchability (Q). The first
three scenarios include estimated M for one year (1999), while the other two assume that M was constant over
time. The scenario with q and M fixed (with estimating M in 1999) was selected by the CPT because of the
uncertainty in parameter estimation.

Stock biomass and recruitment trends

MMB has fluctuated greatly in three periods. The first period increased from 7.6 to over 17.6 million Ibs
from 1978 to 1981, followed by a steady decrease to 2.9 million Ibs. in 1985. The second period had a steady
increase from the low in 1985 to 13.3 million Ibs. in 1997 followed by a rapid decrease to 2.8 million Ibs. in
1999. The third period had a steady increase from the low in 1999 to it present high of over 10.7 million lbs.
in 2008.

Tier determination/Plan Team discussion and resulting OFL determination

St. Matthew blue king crab is recommended as a Tier 4 stock. The Buwsyjproxy varies as a function of years used
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to calculate average MMB. The time period selected by CPT for estimating Busvproxy Was 1989 to current.
This because the stock was harvested at extremely high rates before 1986 and this time period incorporates
stock rebuilding several years after the stock crash. Bumsyproxy during this time period is 7.99 million Ibs. and y
=1.

Historical status and catch specifications (millions 1bs.) of St. Matthew blue king crab

MSST Biomass Retained Total Catch

Year (MMB) TAC Catch OFL
2005/06 53 closed closed 0.47
2006/07 7.1 closed closed 0.67
2007/08 9.7 closed closed 0.35
2008/09 4.0 10.74 closed 0.20 0.20 1.63 [retained]
2009/10 4.0 12.47* 1.72 total male catch

* Model forecast based on the 2009 assessment under the assumption that the 2009/10 catch equals to the OFL. This value will be
updated during the September 2010 assessment when the 2010 survey data and the 2009/10 catch data become available.

The retained catch for 2008/09 (0.20 million lbs) was less than the 2008/09 OFL (1.63 million Ibs) so
overfishing did not occur during 2008/09. The stock is considered rebuilt after two years of estimated MMB
biomass above the Busyproxy. The MMB has been over Busyproxy fOr two years and is now rebuilt. The 2009/10
projected MMB estimate of 12.47 million lbs is also above the Busyjproxy-

Additional Plan Team recommendations

1) The model should continue to be refined for review at the May 2010 CPT meeting to allow this stock
to be considered for Tier 3.

2) Bycatch data in all fisheries must be compiled to generate a total catch OFL. Note this was only done
for total (male) catch OFL in the 2009/10 fishery. The model should be modified in the future to
allow for the total catch OFL to include both males and females.

Ecosystem Considerations summary

Information on habitat, prey availability and predator trends are needed with greater spatial and temporal
resolution in order to better understand how they may vary with St. Matthew blue king crab abundance.

7 Norton Sound Red King Crab
Fishery information relative to OFL-setting

Norton Sound red king crab harvest occurs in three fisheries: summer commercial, winter commercial, and
winter subsistence fishery. The summer commercial fishery is the major fishery. Commercial fishing started
in 1977 and, since 1994, commercial vessels were restricted harvesting Norton Sound red king crab only. In
1998, Community Development Quota groups were allocated a portion of the summer fishery quota. Thé
winter commercial fishery is relatively small averaging 2,400 crabs annually during 1997-2007. The
subsistence fishery, which averaged 5,300 crabs during 1978-2007, occurs mainly during the winter via hand
lines and pots deployed through the near shore ice.

The management strategy for Norton Sound red king crab involves a stepped harvest rate (HR). The
guideline harvest level for the summer fishery is established at three levels based on estimated legal biomass
(ELB): (1) HR = 0% for ELB < 1.5 million Ibs; (2) HR < 5% for ELB from 1.5 to 2.5 million Ibs; and (3) HR
< 10% for ELB > 2.5 million pounds.
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Data and assessment methodology

Fishery-dependent data are available for the three fisheries. Fishery-independent data are available through
four surveys: summer trawl, summer pot, winter pot, and a preseason pot survey. Surveys are conducted
periodically with no survey being conducted on an annual basis. No observer program-based bycatch or
discard data is available for the fisheries. A length-based stock model was developed to estimate annual stock
abundance for the period 1976-2007. Summer commercial fishery data are available from 1977. The current
2009 stock assessment was updated with data from the 2008 fall trawl survey, 2008 winter pot survey, and the
2008 summer commercial fishery. The 2008/09 retained fishery catch data used in the analysis are
incomplete. No directed fishery discard losses, or stock losses resulting from non-directed fishery bycatch
were included in this 2009 assessment.

Stock biomass and recruitment trends

Estimated legal stock abundance was high during the 1970s, low in the early 1980s and mid 1990s, and has
gradually trended upward since 1996. Estimated recruitment was low in the late 1970s and early and late
1990s, and higher in the early 1980s, mid 1990s, and early 2000s, with a generally upward trend in the most
recent seasons.

Tier determination, Plan Team discussion and OFL determination

The Crab Plan Team discussed the current stock assessment model. The CPT had major concerns about the
suitability of the model presented for OFL-setting, and offered several recommendations and requests of the
authors:

1. The team requested that the assessment model from the previous year be included in the current
assessment in order to evaluate the impact of changes made to the model, and to have those results as
a fall-back option if the current model is unsuitable and rejected for OFL-determination.

2. In this assessment, stock losses due to natural morality and only retained catch are considered.
Mortalities due to directed fishery discards and non-directed bycatch are not included; thus, handling
mortality is explicitly set equal to zero. The team discussed the justification for a zero handling
morality rate assumption and questioned the justification as described in the assessment.

The author justified this rate based on the absence of observer data. The author also justified the lack
of discard and bycatch mortality as the only source of such mortality is temperature (i.e. freezing)
induced and this is not significant due to the timing of the fishery. This justification was considered
inadequate by the team and the assumption of zero non-retained morality to be implausible. The
team noted other sources of potential mortality such as that resulting from handling stress and
physical damage of non-retained crab. The team recommended that in the absence of observer data
on discards and bycatch, the assessment should include a sensitivity analysis as to a plausible range
of non-retained mortalities. The team also suggested that the approach used in the Bristol Bay red
king crab assessment for estimating discard catch in the directed fishery be used as a benchmark, and
that these results be compared to those resulting from the zero non-retained mortality assumption.

3. The team did not approve the model scenario which included a naturally mortality rate = 0.3 and
requested instead the use of 0.18. The team discussed the likelihood profiles of M presented in the
assessment (Chapter 7, Figure 2) and did not consider the rate of 0.30 to be adequately supported by
either profile. The team also did not support natural mortality arguments based on longevity as
presented in the assessment.
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4. The team had major concerns about the use of y= 0.6 in the 2009 OFL analysis and requested that the

model be revaluated with a y = 1 as their preferred alternative. The assessment was modified to
include this.

5. The team requests that the assessment be updated for September 2009 with the 2008/09 retained
catch included in order to determine if overfishing was occurring in 2008/09.

6. The team requests further analysis of the retrospective pattern in the assessment given concerns
regarding the consistent pattern indicating an overestimate of biomass compared to the trawl survey.

7. The team approved the authors’ recommendation of the use of 1983-2009 to estimate the Bysy proxy
which excludes the 1976-1982 period due to uncertainty in biomass estimates, however the team
requests that author provide a more complete rationale for choice of range of years in future
assessments.

8. The team recommended inclusion of an assumed bycatch and discard mortality for the subsequent
assessments.

9. The team requested that the subsequent assessment also include a Tier-5 calculation.
The team recommended Tier 4 stock status for a 2009/10 retained catch OFL 0f 0.7125 million pounds. The
Busvprony 18 3.07 million Ibs, Fusyproxy = 0.18, MMB in 2009 = 5.83 million Ibs. This OFL is established in

June 2009 in order to allow for the summer fishery.

Historical status and catch specifications (million 1bs.) of Norton Sound red king crab

MSST Biomass Retained Total
Year MMB)  TAC Catch Catch OFL
2005/06 3.89 0.37 0.40
2006/07 3.62 0.45 0.45 0.48
2007/08 4.40 0.32 0.31* 0.35
2008/09 1.55 5.24 041 0.39* 0.42 0.68 [retained]
2009/10 1.55 5.83 0.37 0.71 [retained]

*Summer fishery only. Small winter and subsistence fisheries not included.

The retained catch for 2008/09 (0.39 million lbs) was less than the 2008/09 OFL (0.68 million Ibs) so
overfishing did not occur during 2008/09. The 2009 MMB estimate of 5.83 was above MSST in 2009 and
therefore is not overfished.

Additional Plan Team recommendations

The team also recommended that the summary fishery performance table include the most recent year’s catch,
the corresponding estimated catch used in the stock assessment model and the OFL. Finally, figures should be
clearly configured for ease of interpretation (e.g., X-axes offset in the comparison of observed and estimated
abundances, and the most recent observations clearly marked showing the relationship between harvest rates
and mature male biomass).

The team reiterated the ongoing request that that the assessment show results of sensitivity analyses for key
model parameters to assist in evaluating alternative model specifications.

21 NPFMC Crab Plan Team SAFE



Introduction BSAI Crab SAFE

8 Aleutian Islands golden king crab
Fishery information relative to OFL setting

The fishery has been prosecuted as a directed fishery since the 1981/82 season and has been open every
season since then. Retained catch peaked during the 1985/86—~1989/90 seasons (average catch of 11.9 million
Ibs), but average harvests dropped sharply from the 1989/90 to 1990/91 season and the average harvest for the
period 1990/91-1995/96 was 6.9 million Ibs. Management for a formally established GHL was first
introduced with a 5.9-million b GHL in the 1996/97 season, subsequently reduced to 5.7-million Ibs
beginning with the 1998/99 season. The GHL (or TAC, since the 2005/06 season) remained at 5.7 million Ibs
through the 2007/08 season. In March 2008 the Alaska Board of Fisheries set the TAC for this stock in
regulation at 5.985 million pounds. Average retained catch for the period 1996/97-2007/08 was 5.6 million
lbs, including 5.5 million lbs in the 2007/08 season. This fishery is rationalized under the Crab
Rationalization Program.

Data and assessment methodology

There is no assessment model in use for this stock. Available data are from ADF&G fish tickets (retained
catch numbers, retained catch weight, and pot lifts by ADF&G statistical area and landing date), size-
frequency data from samples of landed crabs, at-sea observer data from pot lifts sampled during the fishery
(date, location, soak time, catch composition, size, sex, and reproductive condition of crabs, etc), data from a
triennial pot survey in the Yunaska-Amukta Island area of the Aleutian Islands (approximately 171° W
longitude), recovery data from tagged crabs released during the triennial pot surveys and bycatch data from
the groundfish fisheries. These data are available through the 2007/08 season and the 2006 triennial pot
survey. Most of the available data were obtained from the fishery which targets legal-size (>6-inch CW)
males, and trends in the data can be affected by changes in both fishery practices and the stock. The triennial
survey is too limited in geographic scope and too infrequent to provide a reliable index of abundance for the
Aleutian [slands area. A triennial survey was scheduled for 2009, but was cancelled.

Stock biomass and recruitment trends

Estimates of stock biomass are not available for this stock. Estimates of recruitment trends and current levels
relative to virgin or historic levels are not available. However, there is good evidence that the sharp increase
in CPUE of retained legal males during recent fishery seasons was not due to a sharp increase in recruitment
of legal-size males.

Tier determination/Plan Team discussion and resulting OFL determination

AIGKC is recommended for Tier S stock in 2009/2010. Busy and MSST are not estimated for this stock.
Observer data on bycatch from the directed fishery is too incomplete to provide estimates of total catch for the
time periods under consideration; there is no observer data from the directed fishery prior to the 1988/89
season and observer data are lacking or confidential for at least one management area in the Aleutian Islands
for four seasons of seven seasons during 1988/89-1994/95. Hence, OFL was recommended for this year as a
retained catch OFL. The time period for calculating average catch was selected as 1990/1991 to 1995/1996
because before 1990, during a period of unconstrained harvest, there were indications (declining CPUE and
catch) that large catches prior to 1990 were not sustainable. Post 1996 harvests were constrained by a
constant GHL/TAC and therefore may not be representative of true production potential. The CPT believes
that the 1990/1991 to 1995/1996 time period best represents the sustainable, long-term production potential of
the stock. This recommendation differs with the approach taken by the SSC in June 2008. However the
reasons for recommending the year period 1990/1991 - 1995/1996 to calculate the OFL persist from the prior
year’s assessment.
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Historical status and catch specifications (millions lbs.) of Aleutian Islands golden king crab

Year MSST ?&:a‘g)s TAC Rg:::: d g::::] OFL (retained)
2005/06 NA NA 5.70 5.52 6.0
2006/07 NA NA 5.70 5.22 5.8
2007/08 NA NA 5.70 5.51 6.2
2008/09 NA NA 5.99 5.68 6.3 9.18 [retained]
2009/10 NA NA 5.99 6.93 [retained)

No overfished determination is possible for this stock given the lack of biomass information. Retained catch
in 2008/09 (5.68 million pounds) was less than the retained catch OFL for this stock in 2008/09 therefore
overfishing did not occur.

Additional Plan Team recommendations

In May 2009, the plan team reviewed a new stock assessment model for Aleutian Islands golden king crab
(Chapter 8b, Draft May Crab SAFE report). Use of an assessment model could allow for this stock to be
moved to Tier 4 and would provide focus for establishing research and data collection priorities. The team
believes that the model has been improved greatly from the 2008 iteration. The team recommends
incorporation of plan team comments into the model for the September 2009 plan team meeting but did not
recommend adopting the model for OFL determination in this year. Specific comments on model suggestions
are contained in the May Crab Plan Team report.

Ecosystem Considerations summary

The assessment author should reference the Aleutian Islands Fishery Ecosystem Plan in future assessment
reports. The author reviewed the June 2008 SSC comments on ecosystem considerations for this stock.
However an ecosystem discussion was not included in the assessment. The specific SSC comments regarding
sea bird predation on larval crabs may be difficult to address for this stock.

9 Pribilof Islands golden king crab
Fishery information relative to OFL setting

The domestic fishery around the Pribilof Islands for male golden king crab >5.5 in. CW (=124 mm. CL)
developed in 1982. Since then, fishery participation has been sporadic and retained catches variable. The
fishery has been managed for a GHL of 0.15 million lbs since 2000. Non-retained bycatch occurs in the
directed fishery as well as in the Bering Sea snow crab and grooved Tanner crab fisheries. This fishery was
not included in the Crab Rationalization Program. This fishery is the only fishery considered here in which
the fishery year corresponds with the calendar year; the fishery opens on January 1 and is open year round
operating under an ADF&G commissioner’s permit. No permits have been issued since 2005 for this fishery.
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Data and assessment methodology

There is no survey and no assessment model in use for this stock. Available data are from fish tickets
(including retained catch numbers, retained catch weight, and pot lifts by statistical area and landing date),
size-frequency data from samples of landed crabs, and at-sea observer data from pot lifts sampled during the
fishery (including date, location, soak time, catch composition, size, sex, and reproductive condition of crabs,
etc), and from the groundfish fisheries. Much of the directed fishery data is confidential due to low numbers
of participating vessels or processors.

Stock biomass and recruitment trends

Estimates of stock biomass are not available. Between 2002 and 2005, the average size of legal male golden
king crab taken in the commercial fishery decreased while CPUE increased, which may suggest some
recruitment to the legal male portion of the stock during that period.

Tier determination/Plan Team discussion and resulting OFL determination

The team recommends that this stock be assigned to Tier 5 due to the lack of available biomass information.
Options for time periods and for considering a total catch OFL were presented. Due to either confidentiality
of retained catch data or lack of observer data a total catch OFL can only be computed from the average of the
2001 and 2002 seasons, both of which were fished under the constraint of a 150,000 pound GHL. Hence it is
recommended that the 2010 OFL for fishery be established as a retained catch OFL. The team recommended
that the time period for the average catch calculation be 1993-1998 as this time frame contains average catch
over a time period where catch is neither confidential nor constrained by a GHL.

Status and catch specifications (million lbs.) of Pribilof Islands golden king crab

Biomass Retained Catch
Year MSST (MMB) GHL Catch (non retained all OFL
fisheries)*

2006 NA NA 0.15 0

2007 NA NA 0.15 0

2008 NA NA 0.15 0

2009 NA NA 0.15 0 0.001 0.17 [retained]
2010 NA NA 0.17 [retained]

*catch data for crab fisheries only
No overfished determination is possible for this stock given the lack of biomass information. Retained catch
in 2009 did not exceed the retained catch OFL therefore overfishing did not occur in 2009.

Additional Plan Team recommendations

The team recommends the assessment author further evaluate all sources of mortality in order to present
alternative total catch OFL options for the 2011 assessment (May 2010). The team encourages inclusion of
further information on the slope survey to the extent possible to consider whether or not information may be
sufficient to move this assessment up to tier 4 in future years.

10 Adak red king crab, Aleutian Islands

Fishery information relative to OFL setting

The domestic fishery has been prosecuted since 1960/61 and was opened every season through the 1995/96
season. Since 1995/96, the fishery was opened only occasionally, 1998/99, 2000/01-2003/04. Peak harvest
occurred during the 1964/65 season with a retained catch of 21 million pounds. During the early years.of the
fishery through the late 1970s, most or all of the retained catch was harvested in the area between 172° W
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longitude and 179° 15” W longitude. As the annual retained catch decreased into the mid-1970s and the early-
1980s, the area west of 179° 15° W longitude began to account for a larger portion of the retained catch

Retained catch during the 10-year period, 1985/86 through 1994/95, averaged 0.943 million pounds, but the
retained catch during the 1995/96 season was low, only 0.039 million pounds. There was an exploratory
fishery with a low guideline harvest level (GHL) in 1998/99; three Commissioner’s permit fisheries in limited
areas during 2000/01 and 2002/03 to allow for ADF&G-Industry surveys, and two commerecial fisheries with
a GHL of 0.5 million pounds during the 2002/03 and 2003/04 seasons. Most of the catch since the 1990/91
season was harvested in the Petrel Bank area (between 179° W longitude and 179° E longitude) and the last
two commercial fishery seasons (2002/03 and 2003/04) were opened only in the Petrel Bank area. Retained
catches in those two seasons were 0.506 million pounds (2002/03) and 0.479 million pounds (2003/04). The
fishery has been closed through the 2008/09 season since the end of the 2003/04 season.

Non-retained catch of red king crabs occurs in both the directed red king crab fishery (when prosecuted), in
the Aleutian Islands golden king crab fishery, and in groundfish fisheries. Estimated bycatch mortality during
the 1995/96-2008/09 seasons averaged 0.003 million pound in crab fisheries and 0.024 million pounds in
groundfish fisheries. Estimated annual total fishing mortality (in terms of total crab removal) during 1995/96-
2008/09 averaged 0.116 million pounds. The average retained catch during that period was 0.09 thousand
pounds. This fishery is rationalized under the Crab Rationalization Program only for the area west of 179° W
longitude.

Data and assessment methodology

The 1960/61-2008/09 time series of retained catch (number and pounds of crabs), effort (vessels, landings and
pot lifts), average weight and average carapace length of landed crabs, and catch-per-unit effort (number of
crabs per pot lift) are available. Bycatch from crab fisheries during 1995/96-2008/09 and from groundfish
fisheries during 1992/93-2008/09 are available. There is no assessment model in use for this stock. The
standardized surveys by ADF&G have been too limited in geographic scope and too infrequent for reliable
estimation of abundance for the Aleutian Islands area. Prior to the 2006 survey, the last one conducted was
in 2001, performed with industry participation under provisions of a commissioner’s permit. The department
attempted to do another systematic pot survey in 2007, but did not receive any bids for a charter vessel. The
department plans to conduct a survey in the Petrol Bank area in November 2009 using a chartered crab pot
vessel. Future pot surveys will be dependent upon the department’s ability to secure bids for charter work.
The department has also been in discussion with industry representatives concerning their desire for
departmental review of future collaboration for survey work in this area.

Stock biomass and recruitment trends

Estimates of stock biomass are not available for this stock. Estimates of recruitment trends and current levels
relative to virgin or historic levels are not available. The fishery has been closed since the end of 2003/04
season due to apparent poor recruitment. A pot survey conducted by ADF&G in the Petrol Bank area in 2006
provided no evidence of strong recruitment.

Tier determination/Plan Team discussion and resulting OFL determination

The CPT recommends this as a Tier 5 stock for the 2009/10 season. The team discussed at length whether to
compute the OFL as total catch or only retained catch. The author suggested using the retained catch OFL
because there would be errors in estimating bycatch during initial years of the fishery when it was developing.
The CPT agrees with the author’s suggestion. The author provided three model alternatives (Alt.) with
different time periods in addition to the “Base” that was used to determine the OFL for 2008/09 (Base:
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1985/886-2007/08; Alt.1: 1984/85-2007/08; Alt.2: 1977/78-2007/08; and Alt.3: 1960/61-2007/08) to compute
the average retained catch as OFL. Agreeing with SSC’s recommendations the CPT recommends alternative
1 for the OFL calculation. The retained catch OFL for this period (1984/85-2007/08) is 0.50 million pounds.
The CPT also recommends freezing the final fishing season for OFL calculation at 2007/08.

Status and catch specifications (millions of lbs) of Adak red king crab

Biomass Retained Total
Year MSST (MMB) TAC Catch Catch OFL
2005/06 NA NA Closed 0 0.004
2006/07 NA NA Closed 0 0.004
2007/08 NA NA Closed 0 0.011
2008/09 NA NA Closed 0 0.014 0.46 [retained]
2009/10 NA NA Closed 0 0.50°[retained]

a based on 1984/85-07/08 mean retained catch
b based on 1984/85-07/08 mean retained catch

No overfished determination is possible for this stock given the lack of biomass information. Retained catch
in 2009 did not exceed the retained catch OFL therefore overfishing did not occur in 2009.

Additional Plan Team recommendations

For the May 2010 CPT meeting, the CPT requested the author to provide an analysis applying the available
information on bycatch to time periods for which bycatch data are lacking to obtain an estimate of a total-
catch OFL and to provide the CPT with total-catch OFLs options to consider for 2010/11.

Ecosystem Considerations summary

This stock is unsurveyed, remote, and data-poor. Since the fishery is sporadic and restricted to a limited area
(Petrol Bank), fishery specific effects on target size crab, discards, age at maturity, EFH non-living substrate

appears minimal.

NPFMC Crab Plan Team SAFE
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Table 3 Crab Plan Team recommendations September 2009
(Note diagonal fill indicates parameters not applicable for that tier level)

2009/10
Status Busy or Years' 2009/10°°  MMB/
Chapter Stock Tier (a,b,c) Fopr Busyprow,  (biomass or catch)  MMB MMBysy

2009/10 OFL
mill 1bs
[retained)

1979-current

Yy Mortality (M)

{ 0.23 (males, immat.)

| EBS snow crab 3 b 052 3267 : 251 0.77 0.29 (mature 73.0
[recruitment]
females)
; 1995-current 0.18 default .
2 ! 22
2 BBredkingcrab 3 a 032 685 [recruitment] 95.17 1.08 B cstimated otherwise’ 22.56
3 EBS Tannercrab 4 b 0.07 189.76 1963-1280. 70.2 0.37 1.0 0.23 857
[survey]
g (bibfBlandy o G0 g ot 051 10 0.18 0.50
red king crab [survey]
s 1980-1984; 1990-
s Pribiloflslands © o g ) 1997 113 013 1.0 0.18 0.004
blue king crab 5
[survey]
St. Matthew 1989 et 0.18 1723
6 Island 4w 018 799 o b we® 1247 1.56 1.0 (1978-98,2000-08); total male
blue king crab e - 1.8 (1999) catch
Norton Sound . 1983-current 0.7125
¥ red king crab 4 a Q18 ;a0 [model estimate] %83 LY L 0.5 [retained]
8 Al 1990/91-1995/96 6.93
golden king crab [retained catch] i [retained
9 Pribilof Island 1993-1998 0.176
golden king crab [retained catch] [retained]
10 Adak 1984/85-2007/08 0.50

red king crab [retained catch]

retained

I For Tiers 3 and 4 where Bysy or Bysygroxy IS estimable, the years refer to the time period over which the estimate is
made. For Tier 5 stocks it is the years upon which the catch average for OFL is obtained.

2 MMB as projected for 2/15/2010 at time of mating.
3 Model mature biomass

4 Additional mortality males: two periods-1980-1985; 1968-1979 and 1986-2008. Females three periods: 1980-
1984; 1976-1979; 1985 to 1993 and 1968-1975; 1994-2008. See assessment for mortality rates associated with these

time periods.
5 Revised EBS trawl survey timeseries data used
6 For calendar year 2010
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Table 4 Stock status in relation to status determination criteria 2008/09
(Note diagonal fill indicates parameters not applicable for that tier level)

2008/2009 2008/09 OFL 2008/09
Basy OF 2008/2009’ MMB / mill Ibs Total catch
Chapter Stock Tier  MSST Busyoroxy MMB MMBysy [retained]
1 EBS snow crab 3 163.4 326.7 241 0.74 77.3 69.5
vl
2 BBredkingcrab 3 343 68.5 87.8 bt 24.2 2y
3 EBS Tanner crab 4 94.9 189.76 118.0 el 15.52 4.2
— =
4 Pnblqu Islands 4 439 8.78 11.06 1.28 332 0.021
red king crab -
5 Pnbllof!slands 4 45 9.01 024 0.03 0.004 0.001
blue king crab
St. Matthew 1.34 163 0.20
6 [sland 4 40 7.99 10.74 [ret e d]
blue king crab retaine
2
7 Ncmo_n Sound red 4 155 3.07 5.83 1.9 0.7.l 25 0.42
king crab T I ””“ [retained]
5 Al e 6.93 L
golden king crab [retained]
9 Pribilof Island 0.17 0.001
golden king crab [retained]
10 Adale 0.46 0.014
red king crab [retained]

7 MMB as estimated during this assessment for 2008/09 as of 2/15/2009.
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Crab PSC Discussion Paper

AGENDA C-4(e)(2)
OCTOBER 2009

Crab bycatch in BSAI groundfish fisheries

Staff Discussion paper

The BSAI Crab FMP applies to 10 crab stocks in the BSAI: 4 red king crab, Paralithodes
camtschaticus,(Bristol Bay, Pribilof Islands, Norton Sound and Adak), 2 blue king crab,
Paralithodes platypus (Pribilof District and St Matthew Island) 2 golden (or brown) king crab
Lithodes aequispinus stocks (Aleutian Island and Pribilof Islands), EBS Tanner crab
Chionoecetes bairdi, and EBS snow crab C. opilio. All other BSAI crab stocks are exclusively
managed by the State of Alaska. Following approval of amendment 24 to the BSAI Crab FMP,
these stocks now have annually-specified overfishing limits (OFLs). For all stocks for which
information is available, these OFLs are intended to cover total removals from the stock,
including bycatch in groundfish and scallop fisheries. Additional requirements for catch
removals for crab stocks will be necessary to comply with ACLs. The Crab Plan Team discussed
relative bycatch management measures in groundfish and scallop fisheries at the May 2009
meeting (CPT minutes on this attached as Appendix A). The Team recommended further
consideration of bycatch in groundfish fisheries by the Council. The Team reiterated this request
and discussed specific bycatch concerns related to individual stocks at their recent September
2009 meeting (see draft CPT report under agenda item C-4e to be made available at the Council
meeting). At the June 2009 meeting, the Council recommended that staff prepare a discussion
paper summarizing the current bycatch by crab stock in groundfish fisheries as well as the current
measures under the BSAI groundfish FMP to control crab bycatch.

1. Current crab bycatch measures in BSAI groundfish fisheries

The BSAI groundfish FMP specifies crab bycatch management measures for protection of Bristol
Bay red king crab, EBS Tanner crab, EBS snow crab, Pribilof blue king crab and St. Matthew
blue king crab stocks (Table 1). These measures consist of triggered or fixed time and area
closures for trawl fisheries. No measures are currently in place for any fixed gear fisheries nor
are overall limits placed on bycatch of any crab species. Bycatch management measures are not
linked to new BSAI crab FMP requirements to account for total removals from all fisheries under
new OFLs.

The sections below describe the individual existing time and area closures in more detail for those
crab stocks and where applicable the limits that trigger the closure (using 2009 as an example
where limits are annually varying). Information on relative bycatch levels for each stock is then
summarized in the subsequent section by gear type and where available (2008/09 data) by fishery.
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Table 1 Summary of groundfish management measures to address crab bycatch in the trawl

fisheries
For trigger closures
Timin Allocation by
Stock Area Gear type g sector or target H::‘,: :;::gh zo?i?n |i:tsc
fishery in 2009
Bristol Bay | Red King Crab nonpelagic |closed year-
red king Savings Area trawl round, except
crab subarea
Nearshore Bristol | nonpelagic |closed year-
Bay Traw! Closure |trawl round, except
Togiak subarea
open 4/15-6/15
Zone 1 ali trawl when fimit is Amd 80 sector RKC bycatch | 197,000
reached, area yellowfin sole in Zone 1, by |allocated
closes to target Pacific cod fishery among target
fishery pollock/mackerel/ fisheries
other species
EBS Zone 1 all trawl when limit is Amd 80 sector Tanner crab {980,000
Tanner reached, area yellowfin sole bycatch in allocated
crab closes to target rockfish Zone 1, by among target
fishery Pacific cod fishery fisheries
pollock/mackerel/
other species
Zone 2 all trawl when limit is Amd 80 sector Tanner crab | 2,970,000
reached, area yellowfin sole bycatch in allocated
closes to target rockfish Zone 2, by among target
fishery Pacific cod fishery fisheries
pollock/mackerel/
other species
Pribilof Pribilof Islands all trawl year-round
Islands Habitat
blue king | Conservation Area
crab
EBS snow | C. opilio Bycatch | ali trawl when limit is Amd 80 sector Snow crab 4,350,000
crab Limitation Zone reached, area yellowfin sole bycatch in the |allocated
(COBLZ) closes to target rockfish COBLZ, by among target
fishery Pacific cod fishery fisheries
pollock/mackerel/
other species
Northern Bering nonpelagic |currently year-
Sea Research trawl round; fishing may
Area resume in future
under a research
plan
St St Matthew Island | nonpelagic |year-round
Matthew [Habitat trawl
blue king | Conservation Area
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1.1. Bristol Bay red king crab measures
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Fixed closures and a triggered time/area closure close to trawling to protect Bristol Bay red king

crab stocks and habitat.

1.1.1. Red King Crab Savings Area

Non-pelagic trawling is prohibited year round within the area indicated in Figure 1Error!
Reference source not found. with the exception that a subarea of the Red King Crab Savings Area
between 56°00' N. and 56°10' N. latitude and 162° W. and 164° W. longitude may be opened to
non-pelagic by the Regional Administrator in consultation with the Council. This is done during
the annual specifications process by the Council in December 2009.
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Figure 1 Bristol Bay red king crab savings area.

1.1.2. Nearshore Bristol Bay Trawl Closure

All trawling is prohibited year round in Bristol Bay east of 162° W. longitude, except the subarea

that is open to trawling during the period April 1 to June 15 each year (Figure 2).
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Figure 2 Nearshore Bristol Bay trawl closure

1.1.3. Zones 1 and 2

£

Crab PSC Discussion Paper C-4{e1

Zones 1 and 2 are closed to directed fishing when the crab bycatch caps (red king crab and EBS
Tanner crab) are attained in specified fisheries (Figure 3). Species-specific caps are described

below.
‘70'.001 . 1 75'?“ |u'|3\‘rw 175'?”
| zone 1 /
m Zone 2
"

[
e
3 L S
RN
L Aleutian Islands Guif of Alaska
\ p—
175'6'” |TD'6’ITW 1ﬂ5'|‘1'0'w !w'\li‘u'w

T
180°00°W

Figure 3 Zones 1 and 2 area for closures (Bristol Bay red king crab and EBS Tanner crab)
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Table 2 PSC limits for red king crab
PSC limits for Zone 1 red king crab (No Zone 2 RKC)

Abundance PSC Limit
Below threshold or 14.5 million Ibs of effective | 33,000 crabs
spawning biomass (ESB)

Above threshold, but below 55 million Ibs of | 97,000 crabs
ESB

Above 55 million Ibs of ESB 197,000 crabs

The stair step procedure for determining PSC limits for red king crab taken in Zone 1 trawl
fisheries is based on abundance of Bristol Bay red king crab (Table 2). Based on the 2008
estimate of effective spawning biomass of 75 million pounds, the PSC limit for 2009 is 197.000
red king crabs. Up to 25% of the red king crab PSC limit can be used in the 56° - 56°10'N strip of
the Red King Crab Savings Area. The red king crab cap has generally been allocated among the
pollock/mackerel/other species, Pacific cod, rock sole, and yellowfin sole fisheries.

1.2. EBS Tanner crab management measures
PSC limits for C. bairdi (EBS Tanner crab) in Zones 1 and 2 have been based on total abundance
of bairdi crab as indicated by the NMFS trawl survey (Table 3). Based on 2008 abundance (435
million crab), and an additional reduction implemented in 1999, the PSC limit in 2009 for C.
bairdi is 980,000 (1,600,000 minus 20,000) bairdi crab in Zone 1 and 2.970,000 (3,000,000
minus 30,000) crab in Zone 2.

Table 3 PSC limits for EBS Tanner crab

PSC limits for bairdi Tanner crab: Zone 1 and 2

Zone Abundance PSC Limit

Zone 1 0-150 million crabs 0.5% of abundance
150-270 million crabs 750,000
270-400 million crabs 850,000
over 400 million crabs 1,000,000

Zone 2 0-175 million crabs 1.2% of abundance
175-290 million crabs 2,100,000
290-400 million crabs 2,550,000
over 400 million crabs 3,000,000

1.3. Pribilof Islands blue king crab management measures

Amendment 21a to the BSAI groundfish FMP established the Pribilof Islands Habitat
Conservation Area, effective January 20, 1995 (Figure 4). This amendment prohibits the use of
trawl gear in a specified area around the Pribilof Islands year-round. The intent of this closure
was to protect the unique habitat and ecosystem surrounding the Pribilof Islands so that it could
contribute long term benefits to the fisheries surrounding the waters of the Pribilof Islands area
(NPFMC, 1994). The Pribilof Islands area provides habitat for commercially important
groundfish species, blue king crab, red king crab, Tanner crab, snow crab, juvenile groundfish,
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Korean hair crab, marine mammals, seabirds and their prey species. This area was established
based upon the distribution and habitat of the blue king crab in the NMFS annual trawl surveys
and based on observer data (NPFMC, 1994).
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Figure 4 Pribilof Islands Habitat Conservation Zone

1.4. EBS Snow crab management measures
A triggered time/area closure (described below) closes to trawling to protect snow crab stocks and
habitat.
1.4.1. C. Opilio Bycatch Limitation Zone (COBLZ)

A closure for EBS snow crab (C. opilio) is triggered if the limit (as described below) is reached in
specified fisheries. The limit accrues for bycatch taken within the C. opilio Bycatch Limitation
Zone (COBLZ) and that area then closes for the fishery that reaches its specified limit. (Figure 5).
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Figure 5 C. opilio Bycatch Limitation Zone (COBLZ)

EBS snow crab PSC limits are based on total abundance of snow crab as indicated by the NMFS
standard trawl survey. The cap is set at 0.1133% of snow crab abundance index, with a minimum
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of 4.5 million snow crab and a maximum of 13 million snow crab; the cap is further reduced by
150,000 crab. The 2008 survey estimate of 2.60 billion crabs resulted in a 2009 snow crab PSC
limit of 2,943,421 crabs, if left unadjusted. However, the BSAI groundfish FMP mandates a
minimum of 4,350,000 snow crab. Only snow crab taken within the COBLZ accrue toward the
PSC limits established for individual trawl fisheries.

1.5. St. Matthew blue king crab management measures

A fixed closure (described below) prohibits bottom trawling in the vicinity of St. Matthew Island
to protect blue king crab stocks and habitat. Additional habitat conservation area closures are
also closed to bottom trawling as described below.

1.5.1. Habitat Conservation Areas

Non-pelagic trawl gear fishing is prohibited in St. Matthew Island Habitat Conservation Area, St.
Lawrence Habitat Conservation Area, Nunivin, Kuskokwim, Etolin Habitat Conservation areas
and the Bering Sea Habitat Conservation Area (Figure 6). Trawling is currently prohibited in the
Northern Bering Sea Research Area, but sections of that region may open to trawling for research
purposes in the future.

Bering Sea Habitat Conservation Measures

ussia
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Figure 6 Bering Sea Habitat Conservation measures closure areas.
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2. Groundfish bycatch by crab stock

Overall bycatch by species since 1991 is show in Figure 7. Here bycatch is listed in number of
crab with no mortality rates applied by gear type. Once annual bycatch numbers by crab species
are tabulated, they must be delineated by area (for stock-specific bycatch) and converted to a
weight.  Stock-specific boundaries are still being developed (for smaller scale bycatch
accounting) thus currently delineations are by Federal reporting area distribution by stock. There
is not perfect alignment between Federal reporting areas and crab management units thus smaller
scale management units using ADF&G statistical areas are being developed for groundfish
bycatch accounting in the future.

Total bycatch numbers by species (all gears) 1991/92-

2008/09
o 20000000
g
o 15000000 -
b~ — e e e e ey
; 10000000 W Red King crab
£ 5000000 - O Snow crab
F 0 - 0O Golden King crab
& W Bairdi Tanner crab
N Blue King Crab
N
N

Figure 7 Total bycatch numbers by species (all gears). Numbers not adjusted for mortality.

2.1. Methodology to estimate crab mortality

In groundfish fisheries, crab bycatch is currently tabulated by number of crab, however in crab
fisheries the overall weight of crab (in kilograms and Ibs) is tabulated. For purposes of accruing
against the stock-specific OFLs, the weight is the important measure. A procedure was
developed by NMFS catch accounting for applying average crab weights by year against the
extrapolated numbers of crab in the observer database. A general description of the procedure of
moving from extrapolated numbers of crab to weight of crab for purposes of accruing against
stock-specific OFLs is described below (excerpted from Gasper et al. 2009). Data have been
compiled by stock from 1991/92-2008/09 crab fishing years. These data are now used in all
assessments for which a total catch OFL is specified.

Observer information must be used to infer the total of weight of crabs because both the blend
and catch accounting systems (CAS) only estimate the number of crabs. Observer data was
obtained from the AFSC for each crab year between 1991 and 2009. The observer data consists of
random samples taken within a haul on a vessel. These random samples contain the total weight
of crabs and the number of crabs contained in a sample.

To calculate an average weight per crab, the number and total weight of crabs in observer
samples were summed across gear types and averaged by year. Thus a nominal average by year
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and crab species was used. This may not be the ideal method given potential gear selectivity for
crab size/condition and differences in sample sizes between gear types. The distribution of
sampled crab was unevenly divided, with trawl samples accounting for approximately 45 percent
of the total sample weight and 35 percent of the total number of crab sampled across all years. In
addition, the accuracy of crab weights representing whole crabs caught in trawl gear is largely
unknown because these crabs may be crushed or incomplete due to missing body parts. Crab
weights caught using fixed gear is likely generally whole crabs due to the nature of the gear used.

Once these estimates of total weights of crab are provided to stock assessment authors, authors
apply a mortality rate by gear type to discount for handling mortality prior to inclusion in the
assessment. Generally authors apply a 50% handling mortality for fixed gear and an 80%
handling mortality for trawl gear (NPFMC 2009). Previously handling mortality rates used to
estimate mortality in groundfish fisheries in conjunction with annual estimates of bycatch
mortality by crab stock were 80% for groundfish trawl gear and 20% for groundfish fixed gear
(NPFMC 2007). These are the rates employed by gear type in this summary paper thus they may
underestimate fixed gear bycatch mortality in comparison to stock assessment chapters and actual
accrual towards the crab stock specific OFL. Total mortality by species for the same time period
is shown in Figure 8.

r —— - - I
Crab bycatch mortality (groundfish fisheries) by
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Figure 8 BSAI crab bycatch mortality (KG) 1991/92-2008/09 all species.

2.2. Relationship of BSAI Crab FMP to BSAI Groundfish FMP
Under the annual OFLs established by amendment 24 to the BSAI Crab FMP, all crab bycatch in
groundfish (and scallop) fisheries counts against the OFL for each stock. There is no explicit
linkage between the BSAI Crab FMP and the BSAI Groundfish FMP or Alaskan Scallop FMP.
Scallop bycatch is almost entirely Tanner crab and at very low levels. Limits do exist in the
Scallop fishery for Tanner crab and are based on abundance thresholds in relation to the Tanner
crab stock status. Tanner crab removals by the scallop fishery will be explicitly considered in the

Stram Crab PSC discussion paper 9 9/24/2009



Crab PSC Discussion Paper C-4{e(2))

next EBS Tanner crab assessment but represent a very low ratio of total removals. Following
Crab Plan Team discussion of the relative removals from the scallop fishery as compared with the
groundfish fishery, the CPT recommended that examination of limits and bycatch by stock in the
groundfish fisheries were a high priority and removals from the scallop fishery were minimal (see
attached minutes from CPT meeting May 2009).

Absent any additional measures to establish limits and linkages between the Groundfish FMP and
Crab FMP, if conservation concerns arise for these crab stocks, any resulting catch limitation can
only come from the directed crab fishery. The EA for amendment 24 to the BSAI Crab FMP
specifically noted that there is no link currently between the FMPs and highlighted the concern
that this could pose in the case of an overfishing determination. As noted in the EA (NPFMC,
2008).

If an OFL for a crab species is exceeded in a given year, an overfishing determination will be
found at the end of the crab fishing year, and a corresponding reduction in the harvest will be
taken the following year so as to avoid a subsequent overfishing determination (see section 2.4
for more details). Amendment 24 does not provide an in-season mechanism for determining if
overfishing is occurring or a response for management measures in the directed crab fisheries.
Overfishing is prevented by setting the OFLs prior to the State setting the TAC for the up coming
crab fishing year. The TAC is constrained by the OFLs. The State is not mandated to close
directed crab fisheries for exceeding the OFL in-season. This is distinctly different from Federal
groundfish fisheries management.

However, regardless of having an overfishing determination the following season, there are
currently no corresponding management measures which occur in the groundfish or scallop
fisheries to further limit crab bycatch. Crab catch in these fisheries is solely regulated by the
bycatch limits as described in sections 10.1 — 10.4. Under all alternatives, regulations to reduce
the bycatch of crab in groundfish and scallop fisheries would be considered when a crab stock
becomes overfished and necessitates a rebuilding plan (or revisions to an existing rebuilding
plan). Or, if the Council determines measure are necessary to end overfishing. In order for there
to be any further feedback management mechanism in either the groundfish fisheries or scallop
fisheries in the case that the catch of a particular crab stock exceeded its OFL, the respective
BSAI groundfish FMP and Scallop FMP would need to be amended. Should a crab stock become
overfished and necessitate the creation of a rebuilding plan (or revisions to an existing rebuilding
plan), regulations on the bycatch of crab in groundfish and scallop fisheries would be considered
again at that time and additional regulations under those FMPs may be considered in a new (or
revised) rebuilding plan (pages 141-142 of the EA for Amendment 24 to the BSAI King and
Tanner Crab FMP, NPFMC, 2008).

2.3. Bycatch by Crab Stock

The following sections provide an overview of groundfish bycatch by gear type from 1991/92
through 2008/09. Bycatch is listed by crab fishing year (July through the following June)
consistent with the time period over which removals accrue against the OFL for crab stocks. All
crab bycatch data are from the NMFS catch accounting and are consistent with the information
provided to crab stock assessment authors for use in their most recent stock assessments. The
dataset used to estimate crab bycatch consisted of Blend data and estimates generated from the
Catch Accounting System for the BSAI. Blend data were used for the time period between

1991 and 2003, with CDQ data originated from a separate table for 1998. The catch accounting
system estimates were used for 2003-2009. Crab estimates for 2003 were a combination of blend
and catch accounting estimates (for more information see Gasper et al., 2009).
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In addition to general trends from 1991/92-2008/09 for each stock, bycatch for 2008/09 by
groundfish fishery is also summarized. This provides only a snapshot of the removals by fishery
under the first year that these removals accrued against the OFL for crab stocks. Further
investigation would need to be done of trends by fishery over time in order to determine if the
single year is representative of trends in fishery removals by stocks. Nonetheless it does provide
some indication of which fisheries are most likely to be affected by any subsequent limitation of
crab bycatch by stock should the Council move forward with an analysis of additional crab
bycatch measures.

Bycatch for stocks under a total catch OFL are all summarized here. Not all crab stocks have a
total catch OFL at this time. Crab stocks which are currently managed (through the 2009/10 crab
fishing year) under a retained catch OFL include the Aleutian Islands golden king crab (AIGKC),
Pribilof Islands golden king crab and Adak red king crab stocks. Bycatch information for
Aleutian Islands golden king crab and Adak red king crab are nonetheless summarized in this
paper as AIGKC is likely to move to a total catch OFL in the subsequent assessment cycle
(whereby all removals would accrue against the OFL) and Adak red king crab is an extremely
depressed, information-poor stock where bycatch in other fisheries may be contributing to its
inability to recover to historical levels.

Bycatch data are summarized by removals in kilograms (with mortality applied as 20% for fixed
gear and 80% for trawl gear) as well as in overall numbers of crab (no mortality applied).
Fisheries accounting for the majority of removals in 2008/09 are noted and timing of bycatch by
fishery over the crab fishing year is shown for some fisheries. Groundfish fishing patterns in
2008/09 changed as a result of the implementation of amendment 80 which created sector
allocations and cooperatives for the head and gut trawl catcher/processor fleet for the following
five species: Atka mackerel, Pacific ocean perch, yellowfin sole, flathead sole and rocksole.
Additionally, 2008/09 is the first year of implementation of amendment 24 to the Crab FMP
whereby all crab removals from groundfish, crab and scallop fisheries accrue against stock-
specific OFLs. In each section below, a single comparison is made for stocks indicating what
percentage the total catch in 2008/09 in groundfish fisheries was compared to the OFL for that
stock.

2.3.1. Aleutian Islands Golden King Crab

Bycatch mortality of AIGKC by year and gear type are shown in Figure 9 and Figure 10.
Fishery-specific bycatch (screened for confidentiality) for 2008/09 is shown in Table 4.
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AIGKC mortailty by gear type
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anure 9 Bycatch mortality for Aleutlan Islands golden king crab, all gears
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Figure 10 Bycatch mortality for Aleutian Island golden king crab all gears, 2005/06-2008/09
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Table 4 Bycatch mortality by fishery and gear type and overall bycatch numbers (no mortality
applied) for Aleutian Islands golden king crab 2008/09

2008/09 AIGKC mortality by fishe

Total

mortality | Total #
Fishery HAL | NPT [POT KG crab
Sablefish 24 9,787 9,811 | 128,372
Atka mackerel 6,684 6,684 | 21,864
arrowtooth
flounder 356 356 1,166
Greenland turbot 249 249 814
Pacific cod 34 24 58 529
Rockfish 928 928 3,037
Shallow-water
flatfish 14 14 186
Grand Total 73| 8,242 9,787 18,101 | 155,968

Aleutian Islands golden king crab in 2008/09 crab fishing year operated under a retained catch
OFL of 9.18 million pounds. For comparison against this amount, the total groundfish crab
bycatch mortality in 2008/09 was approximately 39,906 Ibs or 0.4% of the retained catch OFL.
The highest mortality occurred in the sablefish pot fishery, followed by the Atka mackerel trawl
fishery. Bycatch by month in numbers of crab (not discounted for mortality) in the sablefish pot
fishery indicated the highest bycatch in May (Figure 11). Bycatch was primarily taken in Area

541. In contrast, bycatch in the Atka mackerel trawl fishery in 2008/09 was highest in

September/October. Observer coverage in the sablefish pot fishery is low. Relative levels of
observed catch from 2004 to 2007 indicate that 28-59% of the catch was observed in the sablefish
pot fishery (http://www.fakr.noaa.gov/npfme/current_issues/observer/percent observed.pdf).
Sablefish pot fishing has increased dramatically in the Aleutian Islands and the Bering Sea since
1999. In 2007, pot gear accounted for 81% of the Bering Sea fixed gear IFQ catch and 56% of the
catch in the Aleutians (Hanselman et al, 2008). The atka mackerel trawl fishery has high
observer coverage (100% over the time frame 2004-2007) given that it is mainly prosecuted by

vessels >125°.
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Figure 11 Bycatch of AIGKC in the sablefish pot fishery (numbers of crab, not discounted for
mortality) 2008/09 crab fishing year.

2.3.2. EBS snow crab

Bycatch mortality from groundfish fisheries by gear type from 1991/92 to 2008/09 is shown in
Figure 12 with the most recent 5 years shown in Figure 13. Fishery-specific bycatch (screened
for confidentiality) for 2008/09 is shown in Table 5

Snow crab bycatch mortality 1991/92-2008/09
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Figure 12 Bycatch mortality (KG) by gear type for EBS snow crab
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Snow crab bycatch mortality by gear type
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Figure 13 Bycatch mortality by gear type for EBS snow crab, most recent 5 years (2005/06-2008/09)

Table 5 Bycatch mortality by fishery and gear type and overall bycatch numbers for EBS snow crab
2008/09.
2008/09 Snow crab mortality by fishery

Total Total #
Fishery HAL NPT POT PTR | mortality crab
arrowtooth
flounder 0 2,190 2,190 9,531
Deepwater Flat 86 86 374
Flathead sole 44,595 44,595 194,115
Greenland turbot 2 0 2 30
Other Flatfish 18 18 79
Pacific cod 4,963 3,449 16,828 25,239 394,409
Pollock 0 0 1,300 1,300 5,664
Rock sole 3,027 0 3,027 13,175
Sablefish 0 0 12 12 207
yellowfin sole 109,614 109,614 | 477,127
Total 4,966 162,980 16,839 1,300 186,085 | 1,094,727
COBLZ limit = 4,350,000 COBLZ catch 677,169

The 2008/09 OFL for EBS snow crab was 77.30 million pounds. Total groundfish fishery
mortality of snow crab in 2008/09 was approximately 410,240 lbs or approximately 0.5% of the
OFL. Mortality occurred primarily in the yellowfin sole trawl fishery, with lesser amounts in the
flathead sole trawl fishery and the Pacific cod pot fishery. Timing of bycatch in 2008/09
(aggregated by month) in the yellowfin sole fishery indicates the majority of the bycatch occurs
between August and November with additional high numbers in April (Figure 14 ).
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Figure 14 Bycatch by month (numbers of crab, no mortality applied) of snow crab in the yellowfin

sole fishery 2008/09 (crab fishing year).

2.3.3. Bristol Bay red king crab

Bycatch mortality from groundfish fisheries by gear type from 1991/92 to 2008/09 is shown in

Figure 15 with the most recent 5 years shown in Figure 16.

BBRKC mortality by gear type
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Figure 15 Bycatch mortality by gear type Bristol Bay red king crab
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Figure 16 Bycatch mortality by gear type, most recent 5 year years (2005/06-2008/09)

Table 6 Bycatch mortality by fishery and gear type and overall bycatch numbers for Bristol Bay red
king crab 2008/09.
2008/09 mortality of BBRKC by fishery

Total Total #

Fishery HAL NPT POT PTR mortality crab
Arrowtooth

flounder 460 460 300
Atka mackerel 2,578 2,578 1,680
Flathead sole 6,310 6,310 4112
Other Flatfish 132 132 86
Pacific cod 2,572 2,843 5,125 10,540 21,914
Pollock 41 41 27
Rock sole 78,733 78,733 51,305
Rockfish 364 364 237
Sablefish 9 24 33 85
yellowfin sole 35,828 35,828 23,347
Grand Total 2,582 | 127,249 5,149 41 135,020 | 103,096

The Bristol Bay red king crab OFL in 2008/09 was 24.20 million Ibs. Groundfish bycatch over
this time period accruing towards the OFL was approximately 297,670 Ibs or approximately 1.2%
of the OFL. The highest source of mortality by fishery was in the rocksole trawl fishery,
followed by the yellowfin sole trawl fishery and the Pacific cod fisheries (fixed gear and trawl)
(Table 6). Bycatch by month for July 2008-June 2009 (crab fishing year) in the rock sole trawl
fishery indicates the majority of bycatch was taken in January and February (Figure 17)
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