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MEMORANDUM
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SUBJECT: BSAI Crab Issues
ACTION REQUIRED
©) Review alternatives for BSAI snow and Tanner crab rebuilding plans
BACKGROUND

Rebuilding plans for EBS snow crab and Pribilof Islands blue king crab are to be revised for
implementation by the 2011/12 fishing year. A new rebuilding plan to EBS Tanner crab will be
developed for implementation by the 2011/12 fishing year. At the October 2009 meeting, the Council
reviewed and approved alternatives for the Pribilof Islands blue king crab rebuilding plan but requested
further review of alternatives for snow crab and Tanner crab rebuilding plans as they are developed. A
draft range of alternatives for snow crab and Tanner crab are attached as Items C-6(c)(1) and Item C-

6(c)(2) respectively.

As noted in the description of alternatives, the maximum time frame for rebuilding for the snow crab
stock (noted as Te,q for reasons specified in the document) is less than 10 years due to the fact that this
represents a revised rebuilding plan (after failing to achieve rebuilding during the original rebuilding time
frame). Alternatives for both rebuilding plans are established in terms of years necessary to rebuild, with
appropriate management measures to be determined for achieving rebuilding under the selected time
frame. Additional information is provided, per SSC request in October, on the estimated number of years
for the end of the rebuilding time frame for snow crab. Additional information on progress towards
development of a Tanner crab model for estimating rebuilding probabilities will be provided at the
meeting. The SSC further requested a review of the snow crab projection model methodology. This
description is attached at Item C-6(c)(3).

As noted for several meetings, compliance with new annual catch limit (ACL) and accountability
measure (AM) requirements for ending overfishing of federal fisheries under the revised guidelines for
National Standard 1 of the Magnuson-Stevens Fishery Conservation and Management Act (MSA) for the
BSAI Crab FMPs will require substantive changes, primarily in order to incorporate an ABC control rule
into the annual specifications process for both FMPs. The Crab Plan Team and SSC recommended an
approach for the formulation of uncertainty-based buffer approaches to ABC control rules for BSAI crab
stocks. Further information is provided here for SSC review and comment on the approach being applied
in estimating uncertainty-based buffers for crab stocks. A description of the proposed methodological
approach and preliminary results for crab stocks in comparison with groundfish stocks is provided as

Item C-6(c)(4).



To facilitate the concurrent timeframe for meeting both the rebuilding plan amendment statutory
requirements as well as those for ACL requirements, two analyses are planned to comprehensively
evaluate these proposed amendments. The ACL analysis for all 10 crab stocks will be analyzed in
conjunction with the rebuilding plans for snow crab and Tanner crab, while a separate analysis will
evaluate the alternative rebuilding measures for the Pribilof Islands blue king crab stock. Draft outlines
for these two analyses are attached as Item C-6(c)(5). A preliminary review of both analyses is scheduled
for the April Council meeting following review by the Crab Plan Team at a special March 2010 CPT
meeting. Initial review of these analyses is scheduled for June 2010.



AGENDA C-6(c)(1)
DECEMBER 2009

Snow Crab Rebuilding Alternatives:

The alternatives below represent different target years for rebuilding the snow crab stock to the
proxy for Bysy with a pre-specified probability (values for Tuge)'. Options (applicable to each
alternative) establish probabilities for rebuilding by T, (either fixed probabilities or increasing
probabilities by year until Tge). The maximum permissible year for rebuilding’ (denoted Teq) is
the number of years to rebuild at a probability at least 50% if the total catch fishing mortality was
set to the maximum permissible level of 75% of For,’ unless the SSC recommends an alternative
value in December 2009.

Alternative 1: Set Ty based on minimum number of years necessary to rebuild under the

current best assessment of the snow crab stock if all sources of fishing-related mortality are set to
4

Zero .

For example, the current estimate of the minimum number of years (see Tables 1, 2) to recover to
Bssy, for two consecutive is 2 years (i.e. under assumption of catch at 75% of Fop, through
2010/11 and implementing F=0 beginning in 2011/12 fishing year). The minimum number of
years is the same with very low levels of catch (equivalent to estimated incidental catch in other
fisheries). However the probability of rebuilding is higher under F=0.

Alternative 2 —Alternative [#TBD]: Set Ty, above the minimum number of years (between 1
above the minimum and Teyg). Rebuilding in this timeframe would occur with 50% probability
based on a strategy in which the fishing mortality® is constant during the rebuilding period. Here
each separate alternative (numbered consecutively starting from Alternative 2) represents a time
increment in one year intervals to Teqq.

For example, using the current estimate of the minimum number of years under Alternative 1 (2
years) and the maximum number of years (Te,¢= 5 years, see Table 1) there with be 3 additional
alternatives (to Alternative 1) considered.
The timeframes associated with these alternatives would be the following:

e Alternative 2: 3 years to rebuild

e Alternative 3: 4 years to rebuild

e Alternative 4: 5 years to rebuild (= Teng)

' No less than 50%.

% The maximum permissible year is denoted T4 rather than T, because Ty (10 years or Ty, plus one
generation time) appears in the NS1 Guidelines and clearly pertains to a new rebuilding plan. This is a
revised rebuilding plan so although there is needs to be a maximum rebuilding time, the rules which
define T, do not apply (i.e. a further ten years for rebuilding)..

* The year corresponding to this level of fishing mortality will be calculated by projecting the current best
assessment of the snow crab stock ahead under the average fishing mortality for the groundfish fishery
and the maximum permissible level of fishing mortality for the directed crab fishery.

4 Recovery by the minimum Tuarger could occur with low levels of catch although this would decrease the
probability of rebuilding by T..s. See attached table for probability of rebuilding under low levels of
catch (equivalent to incidental catch in other fisheries)

3 For all options, absent specific direction from the Council, snow crab bycatch in the groundfish and
scallop fisheries would not be restricted and all reductions in catch would come from the directed snow
crab fishery.



Options (applies to all alternatives): Increased probability of rebuilding by the agreed Tiarge.

1. 75% probability of rebuilding by Tuarger-

2. 90% probability of rebuilding by Tiarge:.

3. Annually increasing probability of rebuilding by Tige. The annual fishing mortality rate
would be calculated so that the probability of rebuilding by Ture increases annually
according to an agreed schedule. Note that if F=0 is necessary to achieve agreed
probability in a given year then closures in groundfish fisheries and crab fisheries would
be necessary. Under this option, Ty would be the year in which the probability of
rebuilding is 50%.

Sub-options below refer to different annual and end-point probabilities of rebuilding.
a. Range from 50% in first year of rebuilding to 70% by Tiarger.
b. Range from 50% in first year of rebuilding to 90% by Tiarget.

For all alternatives, the values for the probability of rebuilding for each year of the rebuild period
and the associated rebuild fishing mortality rate would be updated annually using the best
assessment of the snow crab stock, as recommended by the SSC. The CPT, SSC and Council will
review progress to rebuilding annually and recommend annual adjustments to the fishing
mortality rates on which management decisions are based consistent with the intent of the chosen
alternative and progress towards rebuilding. If rebuilding to the proxy for Bysy does not occur by
T.ns, then the maximum F will be the rebuilding F, the F of the final year, or 75% of ForL,
whichever is lower, until a new rebuilding plan is developed.



Table 1 Estimated catch and probability of rebuilding (defined as mature male biomass being
above Bisy, for consecutive two years) for three catch scenarios: Catch scenarios in each year =
75% ForL, F=0 directed and total F=0. All scenarios assume catch = 75% Fop in 2010/11 fishing
year and the listed strategy thereafter. In bold is the year in which the probability of being rebuilt
is greater than 50% for the first time for each catch scenario.

Catch: Catch: Probability: ~ Catch:
75%  Probability:  directed’ directed' Total  Probability:
Year ForL 75% For, F=0 F=0 F=0 Total F=0
2009/10  56.95 0.000 56.95 0 56.95 0
2010/11  73.53 0.090 73.88 0.088 73.88 0.088
2011112  77.85 0.156 1.056 0.167 0.00 0.167
2012/13 73.44 0.194 1.27 0.770 0.00 0.782
2013/14  83.06 0.227 1.52 0.957 0.00 0.961
2014/15  93.45 0.382 1.79 0.999 0.00 0.999
2015/16  97.09 0.529 2.01 1 0.00 1
2016/17  99.35 0.593 2.18 1 0.00 1
2017/18  101.81 0.646 2.34 1 0.00 1
2018/19  107.07 0.697 2.50 1 0.00 1

1-estimated incidental catch only included, no directed fishery

Table 2 Probability of being above Bssy, for the first time under three catch scenarios. In bold is
the year in which the probability of being above Bssy, is greater than 50% for each catch scenario.

Year 75% For. Directed F=0 Total F=0
2009/10 0.092 0.092 0.092
2010/11 0.165 0.171 0.171

201112 0.221 0.770 0.782
2012/13 0.253 0.957 0.961
2013/14 0.409 0.999 0.999
2014/15 0.572 1 1
2015/16 0.636 1 1
2016/17 0.686 1 1
2017/18 0.736 1 1
2018/19 0.782 1 1




AGENDA C-6(c)(2)
DECEMBER 2009

Tanner crab rebuilding alternatives:

The alteatives below represent different target years for rebuilding the Tanner crab stock to the
proxy for Busy with a pre-specified probability (values for Tyyer)'. Options (applicable to each
alternative) establish probabilities for rebuilding by Ty (€ither fixed probabilities or increasing
probabilities by year to Ty,). The maximum permissible year for rebuilding (denoted Ty, is
defined as 10 years (or T’ plus one generation time if rebuilding cannot occur with 50%
probability within 10 years).

Alternative 1: Set Tyyge equal to Tryy’.

Alternative 2 —Alternative [#TBD]: Set Ty, above the minimum number of years (between
Tmint1 and Tyay). Rebuilding in this time frame would occur with 50% probability based on a
strategy in which the fishing mortality by the directed fishery is constant during the rebuilding
period and the bycatch in the snow crab fishery is based on the alternative selected in the snow
crab rebuilding plan. Each separate alternative (numbered consecutively starting from Alternative
2) represents a time increment in one year intervals to Tp,.

Options (applies to all alternatives): Increased probability of rebuilding by the agreed Tiyeger.

1. 75% probability of rebuilding by Tiarger.

2. 90% probability of rebuilding by Tirger.

3. Annually increasing probability of rebuilding by Type.. The annual fishing mortality rate
would be calculated so that the probability of rebuilding by Ty increases annually
according to an agreed schedule. Note that closures in groundfish, scallop and crab
fisheries may be necessary to achieve some annual probabilities. Under this option, Ty
would be the year in which the probability of rebuilding is 50% given the agreed
probability of rebuilding by Tax.

Sub-options below refer to different annual and end-point probabilities of rebuilding.
a. Range from 50% in first year of rebuilding to 70% by Trger.
b. Range from 50% in first year of rebuilding to 90% by Turget.

For all alternatives, the values for the probability of rebuilding for each year of the rebuild period
and the associated rebuild fishing mortality rate would be updated annually using the best
assessment of the snow crab stock, as recommended by the SSC. The CPT, SSC and Council will
review progress to rebuilding annually and recommend annual adjustments to the fishing
mortality rates on which management decisions are based consistent with the intent of the chosen
alternative and progress towards rebuilding. If rebuilding to the proxy for Bysy does not occur by
Tmax, then the maximum F will be the rebuilding F, the F of the final year, or 75% of Fog,
whichever is lower, until a new rebuilding plan is developed.

! No less than 50%.

2 Toin is the lowest year in which rebuilding to the proxy for Bysy could occur with 50% probability.

? Recovery by the minimum Trarger could occur with low levels of catch although this would decrease the
probability of rebuilding by T.,. Catch levels in non-directed fisheries (e.g. snow crab, groundfish and
scallop fisheries) may need to be constrained under this alternative.



AGENDA C-6(¢c)(3)
DECEMBER 2009

Bering Sea Snow Crab Projection Model Description
Benjamin J. Turnock
National Marine Fisheries Service
November 20, 2009

A projection model was developed to evaluate overfishing reference points and
rebuilding strategies for Bering Sea snow crab (Amendment 24 and, Turnock and Rugolo
2009). The projection model uses the same parameter values and population dynamic
structure as the snow crab stock assessment model (Turnock and Rugolo 2009). The
projections are stochastic, incorporating error in initial biomass, implementation error and
variability in recruitment about a Beverton-Holt stock-recruitment curve. Recruitment
can be generated from other stock-recruitment model forms, or assume that recruitment is
independent of mature male biomass.

Variability in recruitment, as well as implementation error, was simulated with temporal

autocorrelation. Recruitments are bias-corrected accounting for the lognormal

distribution. Recruitment was generated from a Beverton-Holt stock-recruitment model,
0.8hR, B

R =
“ 0.2 spre., R,(1-h)+(h—0.2)B,

t-lag £ -o% 12

~lug

(1)

SPreoo mature male biomass—per-recruit fishing at 7=0. Bo=spr._, R,,

B, mature male biomass at time ¢-lag, where lag=5,

h steepness of the stock-recruitment curve defined as the fraction of Ry
expected at 20% of By,

R, recruitment when fishing at F=0, set at 1.0 billion,

o} variance for recruitment deviations, estimated at 0.74 from the assessment
model.

The temporal autocorrelation error (&,) was estimated as,
€, =prEtyl+p: n,  wheren~N(0;0}) 2
Pr temporal autocorrelation coefficient for recruitment, set at 0.6.

Recruitment variability, autocorrelation and R, were estimated using recruitment
estimates from the stock assessment model. Ry was estimated at 1.0 billion which is
approximately the 75% percentile of the cumulative distribution of the recruitment from
the assessment model. Steepness (h) was fixed at 0.68 which equates the estimated F3so,
to Fisy estimated from the Beverton-Holt stock-recruitment curve.

Recruitment to the stock occurs over a range of size classes from 25 mm to about 35 mm.
The maturity function and growth define how long before recruits reach maturity and



terminal molt. Recruits may take about 3-5 years to start contributing to the male mature
biomass. Therefore, recruits generated in the projection model will require several years
before contributing to the mature stock. Different assumptions concerning recruitment
generated in the projection model will affect the length of time for the stock to rebuild.

Implementation error was modeled as a lognormal autocorrelated error on the mature
male biomass used to determine the fishing mortality rate in the harvest control rule,

N _ 2 ”
B,=B,e" 7", ¢=pg +\1+p] ¢,  where p~N(0;0]) €)
B, mature male biomass in year t with implementation error input to the
harvest control rule,
Bt mature male biomass in year t,
Py temporal autocorrelation for implementation error, set at 0.6 to

approximate autocorrelation in the stock assessment prosess,
o, standard deviation of ¢ which determines the magnitude of the
implementation error, set at 0.15.

Lognormal error with a cv=0.15 was added to the first year biomass in the projections as
an approximation to the uncertainty in ending biomass from the assessment model.
Implementation error in mature male biomass results in fishing mortality values applied
to the population that are either higher or lower than the values without implementation
error. The autocorrelation was assumed to be the same value as that estimated for
recruitment.  Autocorrelation on implementation error was used to more closely
approximate the process of estimating a biomass time series from within a stock
assessment model. The variability in biomass of the simulated population results from
the variability in recruitment and variability in full selection F arising from
implementation error on biomass. The population dynamics equations were identical to
those presented for the assessment model in the model structure section of the 2009 snow
crab assessment.

1,000 runs of the projection model were used to estimate mean and variability of future
biomass, F and catch for a g1ven rebuilding strategy. To estimate the probablhty of
rebuilding, the year when MMB in a particular run was above Bjse, for the nd year in a
row (for the first time in the projection) was taken as the rebuilding year. The number of
runs that were determined to be rebuilt in each year of the projection divided by 1,000
was used as an estimate of the probability of rebuilding by year. Once a particular run is
determined to be rebuilt, even if the stock subsequently goes back down below Bjsy, or
the MSST, it remains in the rebuilt status.
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AGENDA C-6(c)(4)

Outline of a process for defining scientific uncertainty when computing buffers
and evaluating the risk associated with ACL alternatives, with some example
applications

André E. Punt
School of Aquatic and Fishery Sciences, Box 355020, University of Washington,
Seattle WA 98195-5020

Background

The difference (buffer) between the Overfishing Level (OFL) and the Acceptable
Biological Catch (ABC) for crab stocks should reflect the extent of scientific
uncertainty. For the P+ (Pstar) method (Caddy and McGarvey, 1996; Prager et al.,
2003; Shertzer et al., 2008; Hanselman, 2009), the extent of scientific uncertainty
relates directly to the size of the buffer (Fig. 1). However, the extent of scientific
uncertainty also impacts how the various alternative buffers and choices for P+ impact
the probability of overfishing and socio-economic impacts.

Density
0.2
)
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c T 1
ABC OFL

Figure 1. Distribution for the OFL and the value for the ABC such that the probability
that the ABC exceeds the OFL is P,

Scientific uncertainty arises from several sources, but can conveniently be divided
into two main sources for the purposes of computing buffers: (a) those sources which
are captured within a stock assessment and can be quantified using standard methods
of variance estimation (such as asymptotic methods, bootstrapping or Bayesian
techniques) and (b) those sources which cannot be captured in this way. The latter
sources of uncertainty pertain to, for example:

(a) errors in definitions for proxies for Fimsy and Bysy,

(b) errors associated with the values for the parameters of population models
which are pre-specified rather than being estimated by maximizing the
likelihood function or by sampling from Bayesian posterior distributions
(such as natural mortality, M, and catchability, ¢),

(c) the choice of appropriate methodology (e.g. how survey data are summarized
for inclusion in assessments), and

(d) the choice of which data sources are included in assessments.

In principle, the impact of the latter sources of error can be quantified using
sensitivity tests where, for example, the value of M is varied. However, it is not
straightforward to use the results of sensitivity tests to determine measures of
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uncertainty unless probability statements can be made about the relative likelihood of
each sensitivity test. While this can be done in principle, e.g. using a Delphi method,
doing so would not be straightforward, would not be replicable, and would greatly
lengthen the debates on stock status and hence management advice within the Crab
PLAN Team and the SSC. The use of the Delphi method to quantify scientific
uncertainty was not supported by the SSC at its June 2009 meeting.

This note outlines an approach, based on the variation in biomass estimates among
stock assessments (i.e. “historical retrospective analyses™), which could be used to
quantify this second source of scientific uncertainty in the form of a standard
deviation, o, !. This approach is being considered for the same purpose by the

Pacific Fishery Management Council (Anon, 2009). Assuming that the extent of

uncertainty associated with the OFL that is captured within the stock assessment is
quantified by the standard deviation o while that due to other sources is o

within extra ?

the buffer for the P+ method would be computed based on a standard deviation of
2 2
\Jo'wit.hin + aexm .

The approach

The approach relies on the results of retrospective analyses constructed from all
previous assessments of a stock. A historical retrospective analysis differs from a
standard retrospective analysis (where the data used in the current stock assessment
are removed one year at a time and the assessment is repeated) because a historical
retrospective analysis captures the impact of sources of uncertainty, such changes in
fixed values for parameters and in the values for the weights assigned to data sources,
that are not considered during a standard retrospective analysis. Unlike Anon (2009),
the analyses in this document are not restricted to “full” assessments only because the
notion of “full” assessments does not exist for NPFMC crab stocks and because there
is much more consistency in authorship of BSAI crab assessments over time. Two
alternative methods for computing o.,,, are explored in this document (let B, , be the

biomass in year y based on the i™ assessment, generally the number of mature males
for the crab stocks).

The first method is as follows:

(1) Construct the logarithms of the ratios of the estimates of biomass for each year
from each assessment for all years for which more than two estimates are
available. For a year y for which estimates of biomass are available for the i*
and jth assessments, this leads to two ratios, R, =n(B /B, ) and

ivj.y

R,,,=tn(B;,/B).

(2) Restrict the set of ratios to those for the last m years for which at least two
estimates of biomass are available (based on the most recent m+1 years; the
last year is ignored because there will only be one estimate of biomass for this
year).

(3) Compute the standard deviation of the resulting R values (their mean is, by
definition, 0).

The second method is as follows:

(1) Compute the geometric mean estimate of biomass for each year y, B, .

' The focus of this document is on variance rather the bias, the assumption being made that over the
long term, assessments are unbiased.



(2) Compute the deviation from each Ey for each assessment i and year y, i.e.
R,,=¢tn(B,/B).
(4) Compute the standard deviation of the resulting R values for the most-recent m

years for which at least two estimates of biomass are available (their mean is,
by definition, 0).

Example applications

Crab stocks

The two methods outlined above have been applied, for illustrative purposes, to
assessment results for five BSAI crab stocks (snow crab, Bristol Bay red king crab?,
St Matthews Island blue king crab, Pribilof Islands red king crab, and Pribilof Islands
blue king crab). Figure 2 shows the historical retrospective patterns for these five
stocks.
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? Based on the “management” rather than the “research” model because there are more assessments
based on the former. The “management” model assumes that g=1 while the “research” model
estimates g.
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Figure 2. Retrospective analyses for five BSAI crab stocks.

Table 1 lists the values for o

O each method and stock, as well as the estimates
for these stocks.

of O'yimin
Groundfish stocks

The two methods outlined above have been applied, for illustrative purposes, to
assessment results for five North Pacific groundfish stocks (EBS Pollock, sablefish,
GOA Pacific ocean perch, BSAI yellowfin sole, and BSAI Atka mackerel). Figure 3
shows the historical retrospective patterns for these three stocks.
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Figure 3. Retrospective analyses for five North Pacific groundfish stocks.



Table 2 lists the values for o

extra

for each method and stock, as well as the available
estimates of o, for these stocks.

Discussion :
The estimates of o,,,, in Tables 1 and 2 are substantially lower than the estimates for

0., for groundfish stocks off the U.S. west coast (o, ~0.5; Anon (2009)). This

can be attributed to several factors, but perhaps primarily to: (a) there has been little
variation in the assessment authors and software used for BSAI crab and GOA and
BSAI groundfish stock assessments (generally 1-2 authors over the period considered
in this document), and (b) catchability is generally assumed to be 1 for BSAI crab
assessments, which can substantially reduce inter-assessment variation. In contrast,
assessment authors have varied considerably, there are fewer survey estimates of
abundance, and assumptions regarding catchability have changed over time for west
coast groundfish assessments.

Method 1 leads to higher estimates of o,,,, than method 2. This is to be expected

because method 2 assumes that the average assessment result is correct while method
1 assumes that each assessment is correct in turn. One consequence of this is that
some of o, for method 1 captures the uncertainty associated with the “correct”

assessment. Tables 1 and 2 provide estimates based on the two methods outlined
above. Similar estimates are obtained by treating the results of the most recent
assessment as being correct.

The estimates of o, are generally, but by no means always, larger thano

extra within *

For example, o

wiin 15 Markedly lower than o, for Bering Sea snow crab (0.02

compared to 0.16-0.25). The very low values for o, for this stock can be attributed

to pre-specifying many parameters and the high weight placed on the survey estimates
of abundance. In contrast, the value for o, is almost identical to that for o,,, for

extra
Bristol Bay red king crab. However, both of these measures of variation would have
been larger had the results been based on the “research” rather than on the

“management” versions of the model. Finally, the value for o for Pribilof Islands

within

Xtra

blue king crab is much higher than o, .
The estimates of o, in Tables 1 and 2 relate to biomass estimates only. Actual
applications will include the uncertainty of other parameters on which the OFL are
based (such as the estimate of F,, ).
Table 1 provides stock-specific estimates of o, and there is variation among

stocks in these estimates. It will likely be necessary to synthesize these estimates
(along with the estimates for groundfish species, if this is deemed appropriate) to
obtain the estimates of o,,, needed when computing buffers and evaluating ACL
alternatives. In the case of the BSAI crab stocks, some of the stocks considered most
data poor (e.g. Pribilof Islands red king crab) have the lowest values for o, and it

may be appropriate to ignore such estimates when synthesizing the estimates of o,

xtra

xtra *

The values of o,,,, in Tables 1 and 2 should, of course, be considered to minimum

estimates because they do not capture all sources of uncertainty because, for example,
none of the assessments of St Matthews Island blue king crab estimated the value for
M.
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Table 1. Estimates of o, for the two methods and the estimates of o, for the

five BSAI crab stocks.

Stock O extra O within
Method1  Method 2

Bering Sea Snow Crab 0.248 0.164 0.02

Bristol Bay Red King Crab 0.068 0.046 0.060

St Matthews Island Blue King Crab 0.091 0.067 0.13

Pribilof Islands Red King Crab 0.052 0.037 0.30

Pribilof Islands Blue King Crab 0.230 0.157 0.37

Table 2. Estimates of o, for the two methods and the available estimates of o,

for the four North Pacific groundfish stocks.

Stock o}

extra o-wilhin

Method 1  Method 2
Eastern Bering Sea Pollock 0.214 0.146 0.29
Sablefish 0.109 0.072 0.03
GOA Pacific ocean perch 0.412 0.264 0.30
BSAI Yellowfin sole 0.162 0.113 0.065

Atka mackerel 0.401 0.254 0.27
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ACL analysis and rebuilding plans for
Snow and Tanner crab stocks

Chapter

Description

ES

Exec summary
Introduction- Purpose and Need, Scope of analysis, Applicable Laws and other requirements

N

Description of Alternatives
Alternative 1 (Status quo)
Alternative 2 Constant buffer approach (range of P*s)
Tier 1-3 approach
Tier 4 approach
Tier 5 approach
Alternative 3 Range of constant P* (variable buffer)
Tier 1-3 approach
Tier 4 approach
Tier 5 approach
option(applies to both Alt 2 and 3): Snow crab rebuilding measures
option(applies to both Alt 2 and 3): Tanner crab rebuilding measures
Comparison of alternatives
Alternatives considered and not carried fwd

EBS Snow crab
Methodology
Assessment information
impacts of alternatives
ACL control rule
Rebuilding control rule
Impacts of other rebuilding measures

EBS Tanner crab
Methodology
Assessment information
impacts of alternatives
ACL control rule
Rebuilding control rule
Impacts of other rebuilding measures

BB red king crab
Methodology
Assessment information
impacts of alternatives

Pl red king crab
Methodology
Assessment information
impacts of alternatives

Pl blue king crab
Methodology
Assessment information
impacts of alternatives

St. Matthew blue king crab
Methodology

Assessment information
impacts of alternatives

Norton Sound red king crab
Methodology

Assessment information
impacts of alternatives




Chapter Description
10 Al golden king crab
Methodology
Assessment information
impacts of alternatives
11 Pribilof Island golden king crab
Methodology
Assessment information
impacts of alternatives
12 Adak red king crab
Methodology
Assessment information
impacts of alternatives
13 Effects on other marine resources
Groundfish stocks and fisheries
Prohibited species
14 Economic and Social effects
15 Cumulative impacts
16 References
appendix-method for uncertainty analysis
17 List of preparers and persons consulted




Pribilof Islands Blue King Crab Rebuilding Plan

Chapter Description

ES Exec summary
1 Introduction- Purpose and Need, Scope of analysis, Applicable Laws and other requirements

2 Description of Alternatives

Alternative 1: status quo

Alternative 2: PIHCZ modified (in addition to trawl ban)
option 1: apply to Pacific cod pot fishery
option 2: apply to all groundfish fishing

Alternative 3: ADF&G closures modified (in addition to crab closures):
option 1: apply to Pacific cod pot fishery
option 2: apply to all groundfish fishing

Alternative 4: distribution of entire PIBKC stock. Closure applied to:
option 1: apply to Pacific cod pot fishery
option 2: apply to all groundfish fishing

Alternative 5: PSC cap

Alternative considered and not carried fwd

___gear modification

3 Methodology for Impact analysis
Rebuilding of PIBKC stock
impacts on groundfish fisheries

4 Pribilof Islands blue king crab
Assessment overview
Impacts of alternatives on rebuilding stock
Alternative 1: status quo
Alternative 2: PIHCZ modified (in addition to trawl ban)
option 1: apply to Pacific cod pot fishery
option 2: apply to all groundfish fishing
Alternative 3: ADF&G closures modified (in addition to crab closures):
option 1: apply to Pacific cod pot fishery
option 2: apply to all groundfish fishing
Alternative 4: distribution of entire PIBKC stock. Closure applied to:
option 1: apply to Pacific cod pot fishery
option 2: apply to all groundfish fishing
Alternative 5: PSC cap

5 Other marine resources
Groundfish stocks and fisheries
Impacts of alternatives on Pacific cod stock and fishery
Impacts of alternatives on other groundfish fisheries
Impacts on marine mammals

Economic and Social effects

Cumulative impacts

References
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«.| NOTE to persons providing oral or written testimony to the Council: Section 307(1)(I) of the Magnuson-Stevens Fishery Conservation and
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December 7, 2009

Eric A. Olson, Chairman
NPFMC
Anchorage, Alaska

Presentation of Edward Poulsen, Executive Director of ICEPAC, to the NPFMC, Scientific and Statistical
Committee .

RE: Agenda ltem C-6(c) Snow and Tanner Crab Rebuilding Plans

Below Is language from the Bering Sea and Aleutian Istands King and Tanner Crab FMP, Amendment 24
which refers to excerpts from the National Standard #1 guidelines. In particular, | wanted to focus on
the bolded language below relative to the snow crab rebuilding plan. (Review Draft EA, August 31,
2007, page 3)

“(4) Relationship of status determination criteria to environmental change. Some short-term
environmental changes can alter the current size of a stock or stock complex without affecting the long-
term productive capacity of the stock or stock complex. Other environmental changes affect both the
current size of the stock or stock complex and the long-term productive capacity of the stock or stock
complex.

(i) If environmental changes cause a stock or stock complex to fall below the minimum stock size
threshold without affecting the long-term productive capacity of the stock or stock complex, fishing
mortality must be constrained sufficiently to allow rebuilding within an acceptable time frame (also
see paragraph (e)(4)(ii) of this section). Status determination criteria need not be respecified.

(il) If environmental changes affect the long-term preductive capacity of the stock or stock complex,
one or more components of the status determination criteria must be respecified. Once status
determination criteria have been respecified, fishing mortality may or may not have to be reduced,
depending on the status of the stock or stock complex with respect to the new criteria.”

This language clearly states that respecification of stock status determination criteria is in order if
environmental changes have affected the long-term productive capacity of a stock.

On May 16, 2000, Commerce Secretary William M. Daley determined that the Alaska snow crab fishery
suffered a commercial fisheries failure due to natural and environmental factors {(NOAA/NIMFS AKR,
News Release, May 16, 2000; and NMFS, Penny Dalton to James Baker, Determination of a -
Commercial Fishery Fallure in the Snow Crab Fishery of the EBS off the Coast of Alaska, May 11, 2000).
The determination by Secretary Daley enabled Congress to appropriate funds to help snow crab
fishermen at the request of the State of Alaska under section 312 (a) of the Magnuson-Stevens Fishery
Conservation and Management Act. The basis for this determination was distinctly related to the

“Sampling variability of surveys is large, and crab avallability to surveys appear highly variable. Large
declines in abundance appear triggered by surges in mortality that remain unexplained. Recruitment
appears to be linked to environmental factors rather than biomass, so trends in recruitment are difficult
to predict. Rebuilding simulations simply assume that the future will be similar to what we have
observed in the past: highly variable. Rebuilding times can vary over an order of magnitude depending
on the particular set of assumptions adopted. It should be emphasized therefore, that these rebuilding



scenarios are highly uncertain and are not robust to mis-specification of recruitment variability. The
exact functional form and parameters of the recruitment relationship are unknown.”

“An exhaustive statistical study of C. bairdi (Tanner) showed that most of the change in recruitment
could be explained by physical oceanographic factors (Rosenkrantz, Tyler, and Kruse, 1999). In
particular, year-class strength is related to wind-driven currents, and bottom temperatures of the Bering
Sea “cold pool”. An effect of stock size on yearclass strength could not be found. That is, even if the
spawning stock size was reduced by the fishery, the effort was not severe enough to leave behind
statistical evidence of a relationship between reduced stack size and year-class strength. C. opilio (snow)
are closely related to C. bairdi and are also likely to be strongly influenced by oceanographic
processes....”

The SSC goes on to make additional comments about recruitment of snow crab and St. Matthews blue
king crab: “In reality, fishing has probably had little influence on recent declines of these populations.
Rather, a massive natural mortality event between 1998 and 1999 was the most likely explanation given
to the SSC for the decline in St. Matthews blue king crab. A period of low recruitment is thought to be
the reason for the decline in C. opilio. These events are quite possibly triggered by corresponding events
in the physical environment, such as the regime shift and warm Bering Sea conditions in 1997 and 1998.
Furthermore, it was suggested that the reproductive capacity of these populations is related to the
abundance or biomass of mature females, which are not affected to any great extent by the crab and
groundfish fisheries, Only if the fertilization of females was compromised by the low abundance of
mature males would the fishery be involved as a contributing factor. Unfortunately, the current state of
knowledge precludes precise determination of a reproductive capacity of these crab populations.”

There has been more recent research from other scientists that examine shifts in the environment
which appear to have negatively affected opilio. From a simple harvesters perspective though, higher
water temperatures in the late ‘90’s.up until recently has resuited in a Northern migration of the stock.
Water temperatures now seem to be cooling and the crab seem to be migrating South again.

Below Is a chart, using data from the most recent opilio stock assessment document, showing changes in
productivity of the snow crab resource over time.

EBS Snow Crab
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There was obvlously a dramatic drop in productivity in the early 1990’s which likely resulted in the
recruitment issues experienced in the late 1990’s. This information, combined with the SSC’s earlier
comments as well as more recent research papers begs the question- should the baseline years
(currently 1979-Current) be revised or possibly re-weighted for snow crab to reflect current
environmental conditions?

ICEPAC's concern is simply that if fishing is not causing the reduced recruitment, we may never have a
rebuilt fishery again (or may bounce back and forth from rebuiit to overfished as we are experiencing
with bairdi), even though the stock is in no danger of imminent collapse. By including years with an
outdated, but more favorable environmental regime as part of the baseline, the snow crab assessment
may not be taking environmental changes into account as required by National Standard #1. Another
approach would be to change the weighting of the years, as there are a few extremely large recruitment
pulses resulting from favorable environmeéntal conditions, which skew the baseline upward.

The ICEPAC goal is not to be selective to certain years that will be opportunistically favorable to show
opilio to be rebuilt, Instead, our goal would be to have the SSC and Crab Plan Team review the years
and/or methodology used to form the baseline for opilio. Then make a determination if environmental
changes occurred that could lead to establishing a different set of years, or weighting certains years
should be considered. ICEPAC would then recommend the Crab Plan Team have an open dialogue with
industry about this. ICEPAC is not interested in harvesting more opilio if it will cause the long-term yield
to decline. However, we are concerned that the current baseline years may be arbitrary and result in
instability for the crab industry as it attempts to deal with potentially drastic swings in quotas in an
attempt to hit an arbitrary rebuilt level. Regardless of whether the crab industry is not identified as the
major reason the stock fails to attain the rebuilt level, we will nonetheless be blamed for the failure to
rebuild.

Sincerely,

Edward Poulsen, Executive Director
Inter-Cooperative Exchange Policy Advocacy Committee (ICEPAC)




National Marine Fisheries Service

% Alaska Region
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Alaska Region, P.O. Box 21668, Junean, Alaska 99802-1668

NMFS 00-08-AKR
CONTACT: Carol Tocco (907) 586-7032 ' FOR IMMEDIATE RELEASE
carol.tocco@noaa.gov Date:May 16, 2000

Gordon Helm (301) 713-2370

COMMERCE SECRETARY ACTS TO HELP FISHERMEN
HURT BY COLLAPSE OF ALASKA SNOW CRAB FISHERY

Commerce Secretary William M. Daley today determined that the Alaska snow crab
fishery has suffered a commercial fisheries failure due to natural and environmental

factors. The determination by Secretary Daley opens the way for Congress to appropriate

funds to help snow crab fishermen.

“The snow crab fishery failure has caused significant economic hardship for crab
fishermen and fishing communities that rely on revenue from this fishery,” Secretary Daley
said. "Itis very difficult to anticipate shifts in the environmental regime and the impacts on
living marine resources. Therefore, it's important for Congress and the administration to
work together to help the fishing industry when these situations arise.”

If funds are approved by the Congress, the Secretary would provide financial
assistance to the State of Alaska “to assist the affected communities and to improve
fisheries research, management, and coordination to help restore the fisheries and prevent
similar failures in the future.”

The Secretary made the fishery resource disaster determination at the request of

* the state under section 312 (a) of the Magnuson-Stevens Fishery Conservation and
Management Act so assistance could be provided to the adversely impacted communities
and fishermen. The Secretary can determine a commercial fishery failure under section

312 (a) if &ﬁshegueseurcedisaster—res—uIts—frcrrmatura!-causes,—mamma'de—cﬁuses

beyond the control of fishery managers, or undetermined causes,

(More)
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Recent survey information showed the size of the snow crab resource was
approximately 40 percent lower than the minimum established size for this resource by the
North Pacific Fishery Management Council. Harvest levels had to be reduced by 85
percent in 2000 from harvest levels the year before. The council, in cooperation with the
State of Alaska, is preparing a rebuilding plan for this resource.

The total value of the snow crab fishery averaged $141 million between 1989-1599,
Based on the 1899 average ex-vessel price of $0.88/pound, the 2000 guideline harvest
level of 28.5 million pounds may have a total value of $25 million. Officials also believe

that the Alaska snow crab fishery may not open in 2001 due to rebuilding efforts by the
fishery management council.

According to state officials, the affected communities receive a large portion
(between 10 percent and 85 percent) of their income from snow crab through fish tax,
revenue and employment from crab processors, and secondary income from things like
harbor usage, sale of goods and services, transportation, and fuel tax. This money Is used
for basic services like electricity, operating budgets, education, and health care.

During 1897 and 1998, similar determinations were made and economic assistance

was granted to the State of Alaska due to commercial salmon fishery failures in western
Alaska, Congress appropriated $57 million to help salmon fishermen and communities.
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State of Alaska

Office of the Governor

Tony Knowles Bob King
Governor Press Secretary
P.O. Box 110001 Claire Richardson
Juneau, Alaska 99811-0001 Daputy Press Secretary
NEWS RELEASE 907-465-3500
FAX: 807-465-3533

FOR IMMEDIATE RELEASE: May 17, 2000 00-128

KNOWLES' REQUEST TO HELP SNOW CRAB FISHERS APPROVED
Commerce Secretary Signs Declaration for Alfected Bering Sea Communitias

Responding ta Gov. Tony Knowles' request for assistance for Bering Sea communities
affected by the sudden downturn in snow crab stocks, Commerce Secretary William
Daley yesterday Issued a declaration of a commercial fisherles failure due to natural
and environmental factors. The fishery disaster declaration, under section 312 of the
Magnuson-Stevens Act, opens the way for Congress to appropriate funds to help snow
crab fishermen, -

"The snow crab fishery failure has caused significant economic hardship for the Pribilof
Islands and other crab fishermen and fishing communities that rely on this resource,”
Knowles said. "Reduced revenues have already resuited in reduced services and
increased costs; impacts that are devastating to small, isolated communities such as
these. It's important for the state and federal governments to lend a helping hand to the
fishing industry when these situations arise.”

Sen. Ted Stevens has included $10 million in assistance in a pending appropriations
bill. If approved by Congress, the funds would be available to assist the affected
communities and to improve fisheries research, management, and coordination to help
restare the fisheries and prevent similar fallures in the future.

Knowles requested the declaration on March 10, after surveys showed a dramatic drop
in the snow crab populations and harvest levels were sharply reduced. When the .
fishery took place in April, crabbers caught 26 million pounds of snow crab worth $50
million. Last year, the 250 vessels in the fleet hauled in 196 million pounds, earning
about $190 million.

The cause of the decline is unclear, due o a lack of adequate research and stack
assessment information, but current estimates predict the fishery will probably be closed
entirely next year and remain at low levels through 2004, ‘

Primarlly affected are the Pribilof Island communities of St. Paul and St, George that

receive a large portion, between 10 pércent and 85 percent, of their income from snow

-~

crab through fish tax revenue and employment from crab processors. This money and
secondary income from things like harbor usage, sale of gooads and services,
transportation, and fuel tax is used to support basic services like electricity, operating
budgets, education, and health care.
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North Pacific Fishery Management Council

Richard B. Lauber, Chairman
Clarenca G, Pautzke, Executive Director

605 West 41h Avenue, Suite 305
Anchorage, AK 99501-2252

Telephone: (907) 271.2809 Fax: (907)271-2817

Visil our website: hitp//www.lakr.noaa.gov/npfme

April 25, 2000

The Honorable William Daley
U.S. Secretary of Commerce

14* & Constitution Avenues NW
Washington, DC 20230

Dear Secretary Daley:

lam writing to seek yourhelp for our crab industry off Alaska. The industryis in jeopardy because of recvint
downtumns in Bering Sea crab stocks, The opilio fishery, forexample, whichpreviously harvested around 200
million pounds, was allowed only 28 million pounds this year, and likely will be closed in coming years, We
have license limitation for the crab fisheries, but significant excess harvesting capacity still exists. The bottom
line is that the critically low levels of crab abundance can no longer support the current fleet.

At our April meeting, the Council discussed with industry how to further address this excess capacity
problem. We envision a two-step process. First, we ask you to seck congressional assistance to support a
vessel buyback program using a combination of appropriations, federal loans, and modifications of the Capital
Construction Fund as appropriate. Though the attached tables show the number of crab vessels qualified in
2000 to be about 470, many of those hold interim, non-iransferable licenses that may not qualify after final
appeals are setded. So about 300 vessels may be granted permanent licenses. If a significant number of
permanent licenses could be removed in step one, further rationalization could proceed more smoothly.

The second step would be to further limit the crab industry. Several different approaches are being
contemplated. One might be a catch history-based or other type of comprehensive rationalization progrusm
that could include harvesters, processors and coastal communities. Another might be vessel cooperatives s
used in the pollock fisheries. Ineithercase, the moratorium onnew individual fishing quota programs will
need to be lifted by Congress. And crab cooperatives may need additional authorities from Congress.

Whatever path we take, we hope you will support our efforts to further rationalize these critical crab fisheries.
We are committed to working toward the reduction of fishing capacity, which fully comports with NOAA
Fisheries Strategic Plan toalleviate overcapitalization in 15% of federally managed fisheries by 2004. We
hope you will join us in this effort which will set the stage for long term sustainability of the crab resource's
and the industry that depends on them.

Sincerely,

ZTohat 7. ‘-"Qn..&h-—

Richard B. Lauber

Chairman
cc: Congressional Delegations (AX, WA, OR)

State Governors and Fisheries Agencies

GAWPFILES\CORR\Daley4.25.wpd
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MEMORANDUM FOR: D. James Baker
Under Sscretary for QOceans and Atmosphere

EROM: Penelepe D. Daltan %&M}u

SUBJECT : Determination of a Commercial Fishery Failure
Due te a8 Fishery Rescurce Disaster in the Snow
Crab Fishery in the Eastern Bering Sea off
Alaska~~INFORMATION MEMORANDUM

Tha Governor of the State of Alaska formally regquested on

Mareh 10, 2000, that the Secretary of Commerce (Secretary)
detarmine 2 commarcial fishery faillure ressurce disastaer in the
snow crab fishery under section 31l2({a) of the Magnuson-Stevens
Fisnery Conseyvation and Management Act (Magnuson-Stavens Act,
Representatives from Pribilof Islands communities and other
groups also have petitioned the Secretary to make a section 112
determination for the snow crab fishery and other Bering Sea crab
speeies (red and blue king crab, Tanner crab, and hair crab).

such a determipation would autherize the Secrevary to provide
funds appropriaced for tha purpese to the State-of Alaska to
assass the economic and secial effects of the commezcial fishery
failure, to support any activity that would restere the fishery
or prevent a similar failure, and assist the fishing communities
affected by the failurs.

The Macienal Marine Fisheries Service (NMFS) cenducted a summer
1rawl survey of the Bering Seca, which indicated thes biomass of
snow crabs declined significantly from the levels in the 1938
survey. On September 24, 1999, NMFS declared the Bering Sea snow
crap resource was overfished. The North Pacific Fishery
Mansgement Zouncil is preparing 3 rebuilding plan for this
rescurce. The 2000 fishery was eonductad with & harvest lavel
23.5 million paunds, an 85 percenk decrease from ths 1392 harve
levael of 136 millien pounds. The 2vidence available to NMFS
suggests that natural condicions are the causes of this dramacic

af
st

reduction Ln chis crab pepuLiacion.

THE ASSSTANT AOVINGSTRATIR
FOiy FE-ERES




I £ind that the apparent collapss of the Be
resource in 2000 and, in all likelihood 200
cresulted in a commercial fishery fallure du
rasource disaster as provided under the Mag

Atcachment

cing Sea snow crab
1 and beyond, has
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* DETERMINATION OF A COMMERCIAL FISHERY FAXLLURE
AFFECTING THE 2000 BERING SEA SNOW CRaB

(CHIONQECETES QPILIO) FISHERY

A precipitous decline in the Bering Sea snow crab abundanes nas
occurred in the eastern Bering Sea. The Governor of the State of
Rlaska, as well as the Pribilef Island communities of st. George
and St. Paul, have petitioned the Secretary of Commarce
(Secretary) to make the detarmination, pursuant re section 312:(a)
of the Magnuson-Stevens Fishery Conservatrien and Management Act
(Magnuson-Stevens Act), that a commercial £ishery failure has
eccurred in the Bering Sea snow arab fishery due to a tishery
resource disaster. In addition, representatives from Pribilof
communities also expressed concern that other Bering Sea crab
stocks, such as red and blue kiag crab, Tannor erab, and hairs
crab are suffering a resource disaster.

Section 312(a) of the Magnusen-Stevens Act, 16 U.s.C. 1861as,
autherjizes the Secratary to exercise discration in detazmining
whecher there is a commercial fishery failure due to a fishery
resource disastax as a result of:

a. natural causes:

B. man-made causes beyond the control of £ishery managers
to mitigate through censarvatien and management
measures; ox

c. undetermined causes.

ete tian 3 res ste

The Nacional Marine Fisheries Service (NMES) 15888 sumpor trawl
Survey of the Bering Sea indicated the biomass of both male and
female snow crabs declined significantly from levels observed
during the 1998 suzvey. The 1939 sstimate of male crabs 4 inches
(induscry-standard minimum size) and larger dropped 63% frem the
prior year and all other components of the stock also declined
significantly. Currently, the stock is 60% of the minimum stock
size thresheld, which represents ona half the long~term average
mature bicmass as defineq in the Federal Fishery Management Plan
[sr the Baring Sea and Aleutian Inlands King and Tanner Crab
{TMB) .

Collapse of the Bering Sea snow crab sctocks, as evidensed ey
severe lack of recruitment inta the populatisn, Precipicated a
guidaline harvest level redustisn of over 83% i1n the snow ccab
fishery in the year 2000. The 20400 guideline harwase Javal Fos

1 L d



snew crab was established at 28.5 millien pounds compared to the
1939 hazvest level of 196 million pounds. Owing to the lew
biomass of mature crabs, NMFS classifiod the snow erab stoeck as
“overfished” in 1999 and a rabuilding plan is being prepared by
the Nozth Pacific Fishery Management Council. The prospects for
a 200! fishery are uncertain.

Bristol Bay red king crab (Ragalithades cambschaticus) is pot
suffering 3 fishery zesource disaster. The abundance index of
legal male red king crabs was 11.0 millien czabs, representing a
49% increase from last year and is near the 2Q0~yeaz average.
Ouring 1996-1999, the Bristol Bay red king erab fishery yielded
8.4, 8.9, 14.3, 11.2 million pounds worth §33.5, $28.9, s137.3,
and $70 million in ex-vessel values, respectively. Thus, this
stock is supporting a productive tishery. '

King crab fisheries off St. Macthew and Pribilof Islands were
closed in 1998 owing to low stock size and asscciated high degree
of uncarcainty. In 1899, the abundance of Pribilof Islands blue
king erabs (E. Blanyeus) centinued an angoing declina and fell
bglow the threshold established for this Cishery. oOn the othegr
hand, estimactes of red king crabs in the Pribilef Islands area
increased significantly frem 1888: howevar, mest red king erabs
vera captured in a single tow, making the reliabilicy of that
estimate extremely low. Histeriecally, red king erab have not
been abundant in the Pribilof Islands and landings taken
incidentally durzing the blue king crab fishery. Survey estimates
for St. Matthew Island blue king crabs indicated dramatic
declines of both male and female crabs in all size categories in
1999. Owing te the low biomass of mature crabs, the Sc. Macthew
blue king crab stock was classified as “overfished” in 1999 and a
rebuilding plan is being prepared. The decline in abundance for
these red and blue king crab stocks constitutes a fishery
cesource disaster.

The Tanner crab (Chisncecetos hairdi) fishery has baen elosed
since 1897 due to depressed gtock conditions. The estimited
spawning biomass af this stock is low and the steck is caonsidered
“overfished” undar the Magnuson-Stevens Acr. 2 rebyilding plan
is under public review. Over the past few decades, this stock
appears to have experienced a 13-14 year recruitment cycle. The
NMFS survey revealed high abundance of Juvenile Tanner =rabs-in
1999, suggesting that an apparent strong recruicment event may
sesn promote stock repuilding. Once the stock excezds the
f£ishery threzhold for two censecutive yaars, fishing will be
resumed, perhaps as scon as January 2002,




Haiz crab' (Erimacrus isepbeckii) abundance index for large males
declinad from 1881-1992, increased from 1882 to 1995, and is now
declining again. The abundance index of 2.3 million lazge maleas
is 22% lower than last year. Hair crabs consticute a small
€ishery in the Bering Sea. 1In 18988, 0.3 million pounds ware
taken. As with many crab stocks, recruitment is periodie. Lack
of recent recruitment has led to chronie stock deelines in reesnt
years, and harvests have been cut accozrdingly. Ouring 1995-1898,
commercial catehes were 1.9, 0.8, 0.8, 0.3, 0.2 million pounds
worth $5.2, 51.6, 31.6, 1.0, and $0.9 millien, respectively.
This decline is a serious concern when added to other preblems
with Bering Sea crab stocks,

Therefore, I f£ind that a fishery resource disaster ocsuzred
in the Berfing Sea in 2000 that significantly reduced the
abundance of snow crab; St. Matthew blue king crab; and Pribilof
Islands blue king erab:; resulcing in a considerable reduction in
the harvests. Low abundances of Tannar and hair crab have
eoncributed to the ovezall redustien {n available resources fog
the fishery.

Bet i af t se h is resaues 5

Insufficient evidence exists to determine the cause of the snow
crab, St. Matthew blue king crab, and Pribilef Islands blue king
crab declines. Rowevar, the evidence highly suggests the eauses
are natural. The crab fisheries only harvest the lazge male
erabs, however, the 1999 NMFS trawl survey shewed dramatic
declines in all segments of population of these crabs.
Recruitment for crab species appears to be linked to
envirenmental factors rathaer than biomass, so tzends in
recruitment are difficult to predict.

A pericd of low recruitment Ls thought to be the reasen for the-
decline in snow crab. These events are quite pessibly triggered
by corresponding events in tha physical esnvirenment, such as the
cegime shift and wacm Bering Sea conditions in 1997 and 19%8.
Furchermore, it was suggested that .the reproductive capacity af
these populations is related to the abundance or biomass of
macure females, which are not affacted to any great extent by the
crab 2nd groundfish fisharies. Temperature is likely to be
important to snow crab population dynamics. Warmer temperatures
hasten growth, but they likely have 3 negative sffect eon
reproduction as faster grewing malss have fewer mating

'Hair creb is not a federally managed speciecs undar the Fisnery
Managemens PFlan {3r Bering Seas/Alcutian Islands King and Tannes Crabs. Ths

STSL€ CL RigsSka has managomedy auﬂla!tty ter hatT crab.



hand, ¢rab larvae fesd primaeily on Copepad nauplii, which we
think are favoged by warmer water in eha Bering Ssea. crap
megalopa settla out of the water column at vaxry spacifice
temperacures and dapths. Therefore, surviva) may be favered by
cooler, warmer og intesmediate temperacures depending on whatr
life stage one considers. In 1887 and 1998, water temperatures
wers at record high levels, triggering unusual plankton bilooms
and centributing to salmon run failures, Beyond temperature, wag
suspect advection of larvae by ocean currents ta che Mursery
areas and caanibalism within the limited fursery areas from older
cLab sohorts are contribucers to recruitment success or failuyces.

oppoctunities Prior to attaining harvestable size. On the other

crab stocks has been declining fer Several years, but the shacp
decline in all sizes of crabs Suggest large survey measuramentc
errors, a large increase in natura) mortality, or soms
combination of both. The causes of tha decline in recruitment
into chese blue king crab steeks ig unknown, however, its
presumed to be envitenmental.

NMFS conducts annual asgsessments with a multi-gpecies trawl
survey, and the State of Alaska Department of Fish and Game
administers onboard chbasrver and dockside sampling programs.
Little additional biclegical information is available to predice
the populacien abundanca. The full gecgraphic distributien of
thase speciss i1s uncertain. Mosc basie biolagical Produetivity
Pazrameters have never been studied.

Gear selactivity, crab handling mortality, and ether potaential,
effects are virtually unknown., Thase Uncertainties are urgencly
needed to be addressaed so that erab stock productivity can be
better understood. Better understanding will allow harvest
Strategies ta be adjusted 3ccordingly to promote stock
fehabilitation and to diminish risks of future Eishery collapsas.

Therefore, I find that the causa of the Eishery raesource
disasters are undetermined, but probably due to pnatugal
sonditiong.
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The impacts of the snew crab declipe and the early sea ice
gdvance on communities are desamatic. St. Paul processes over 49
percent of the snow crab harvest, Jgenarating $8 million in
municipal taxes in 1399. This vear, crab tax revenues ara
projected to ba 65 to 90 percent below L3cent averages. Sc.
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inability Lo make bond payments for harbog complotion.

Reduced revenues for boath communitjas havea already resulted in
raduced plane service, reduced nunicipal and health care
sarvices, increasad food costs, and the inabiliey to conkinue
capitsl projects. Fisheries closures for st, Matthew andg
Pribileof Islands blue king crab as weil as Tanner ecrab may
compound the fisheries failure 8xperienced by these Communities
with the decline of the snow crab stock.

Therefore, ! find that the 3pParent collapse of the Bering
Sea snow crab in 2000 has Fesulted in a cemmareia) fisherzy
failure due to a fishery zesocurce disascer as Frovided under
section 312({a) of the Magnusen-Stevens aAce. This determination
is supported by the Gavernor of Alaska's declaration of a
commercial fishery failure for tha snow eran fishery.

Penelope’ D. Daltan
Assistane Adminis:ra:or
for Fisherias
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Alaska Crab Coalition
3901 Leary Way N.W. Suite #6
Seattle, Washington 98107
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December 14, 2009

Eric A. Olsen, Chairman
NPFMC
Anchorage, Alaska 99501

Re: Comments on Agenda C-6¢ Crab Rebuilding Plan for Snow Crabs

Recommendations for analytical priorities for the snow crab rebuilding analysis,
(reference NPFMC SSC Minutes, Dec mber 7-9, 2009).
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e The appropriate base years‘éver which to estglate average recruitment for snow
. b i ".A——-J
crab stock projections should be reviewed.

o To the extent possible, results from the net efficiency study should be
incorporated into the rebuilding plan.

o Add an alternative for an 8 year rebuilding horizon to the rebuilding time frames
to address the effect of environmental conditions being unfavorable to
recruitment.

Arni Thomson
Executive Director
Alaska Crab Coalition



