Amendment 38 and 39
To the Fishery Management Plan for
Bering Sea/Aleutian Islands King and Tanner Crabs

(1) Add the following definitions in 4.0 DEFINITIONS OF TERMS to read:

Acceptable biological catch (ABC) is a level of annual catch of a stock that accounts
for the scientific uncertainty in the estimate of OFL and any other specified
scientific uncertainty and is set to prevent, with a greater than 50 percent
probability, the OFL from being exceeded. The ABC is set below the OFL.

ABC Control Rule is the specified approach in the five-tier system for setting the
maximum permissible ABC for each stock as a function of the scientific uncertainty
in the estimate of OFL and any other specified scientific uncertainty.

Annual catch limit (ACL) is the level of annual catch of a stock that serves as the
basis for invoking accountability measures. For crab stocks, the ACL will be set at
the ABC.

Total allowable catch (TAC) is the annual catch target for the directed fishery for a
stock, set to prevent exceeding the ACL for that stock and in accordance with
section 8.2.2.

* * k k%

(2) Revise Section 6.0 STATUS DETERMINATION CRITERIA to read:
6.0 STATUS DETERMINATION CRITERIA AND ANNUAL CATCH LIMITS

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 eriterion criteria and acceptable
biological catch (ABC) levels are annually formulated. The annual catch limit (ACL)
for each stock equals the ABC for that stock. Each crab stock is annually and
assessed to determine the its status ef-the—erab-stoeks and whether (1) overfishing is
occurring or the rate or level of fishing mortality for the a stock ersteck—complex is
approaching overfishing, and (2) the a stock ersteck-cemplex is overfished or the a stock
or—stock—complex is approaching an overfished condition, and (3) the catch has
exceeded the ACL.

For crab stocks, the overfishing level (OFL) equals maximum sustainable yield
(MSY) and is derived through the annual assessment process, under the framework
of the tier system. Overfishing is determined by comparing the everfishinglevel{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. For the previous crab fishing year, NMFS will also
determine whether the ACL was exceeded by comparing the ACL with the catch
estimates for that crab fishing year. Fhis—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 and ACL 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 %2 Bysy. 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. MSSTs or proxies are set for stocks in Tiers 1-4.
For Tier 5 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.

The Magnuson-Stevens Act requires that FMPs include accountability measures to
prevent ACLs from being exceeded and to correct overages of the ACL if they do
occur. Accountability measures to prevent TACs and GHLs from being exceeded
have been used under this FMP for the management of the BSAI crab fisheries and
will continue to be used to prevent ACLs from being exceeded. These include:
individual fishing quotas and the measures to ensure that individual fishing quotas
are not exceeded, measures to minimize crab bycatch in directed crab fisheries, and
monitoring and catch accounting measures. Accountability measures in the harvest
specification process include downward adjustments to the ACL and TAC in the
fishing year after an ACL has been exceeded.

Annually, the Council, Scientific and Statistical Committee, and Crab Plan Team will
review (1) the stock assessment documents, (2) the OFLs and ABCs, and total allowable
catches or guideline harvest levels—forthe—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 and (5) NMFS’s
determination of whether catch exceeded the ACL in the previous crab fishing year.

Optimum yield is defined in Chapter 4. Information pertaining to economic, social
and ecological factors relevant to the determination of optimum yield is provided in
several sections of this FMP, including sections 7.2 (Management Objectives),
Chapter 11, Appendix D (Biological and Environmental Characteristics of the
Resource), and Appendix H (Community Profiles).



For each crab fishery, the optimum yield range is 0 to < OFL catch. For crab
stocks, the OFL is the annualized maximum sustainable yield (MSY) and is derived
through the annual assessment process, under the framework of the tier system.
Recognizing the relatively volatile reproductive potential of crab stocks, the
cooperative management structure of the FMP, and the past practice of restricting
or even prohibiting directed harvests of some stocks out of ecological considerations,
this optimum yield range is intended to facilitate the achievement of the biological
objectives and economic and social objectives of this FMP (see sections 7.2.1 and
7.2.2) under a variety of future biological and ecological conditions. It enables the
State to determine the appropriate TAC levels below the OFL to prevent overfishing
or address other biological concerns that may affect the reproductive potential of a
stock but that are not reflected in the OFL itself. Under section 8.2.2, the State
establishes TACs at levels that maximize harvests, and associated economic and
social benefits, when biological and ecological conditions warrant doing so.

6.0.1 Five-Tier System

The OFL and ABC for each stock are 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 wil
recommends tier assignments, stock assessment and model structure, and parameter
choices, including whether information is "reliable,” for the assessment authors to use for
calculating the proposed OFLs and ABCs based on the five-tier system.

For Tiers 1 through 4, once a stock is assigned to a tier, the determination of 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 “c” (see Table 6-1). The Fusy
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 Bmsy but greater than a level specified as the “critical biomass
threshold” (B).

Lastly— In stock status level “c,” the ratio of current biomass to Busy (or a proxy for
Bmsy) is below B ={Bysy-oraproxy-forBusy). At stock status level “c,” directed fishing
is prohibited and an For_ 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 a
rebuilding 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 B 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, v, are
used in the calculation of the For,.

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.

Second, the assessment author prepares the stock assessment and calculates the
proposed OFLs wit-be—caleulated—by applying the For. and using the most recent
abundance estimates. The assessment authors calculate the proposed ABCs by
applying the ABC control rule to the proposed OFL.

Stock assessment documents shall:
e use risk-neutral assumptions;
e specify how the probability distribution of the OFL used in the ABC control
rule is calculated for each stock; and
e specify the factors influencing scientific uncertainty that are accounted for in
calculation of the probability distribution of the OFL.

Second, the Crab Plan Team wiH annually reviews stock assessment documents, the
most recent abundance estimates, and the proposed OFLs and ABCs, and complies the
Stock Assessment and Fishery Evaluation Report. The Crab Plan Team then makes
recommendations to the Scientific and Statistical Committee on the OFLs, ABCs,
and any other issues related to the crab stocks Ihe—Alaska—FisheHeséerenee—Gemer

Third, the Scientific and Statistical Committee annually reviews the Stock
Assessment and Fishery Evaluation Report, including the stock assessment
documents, recommendations from the Crab Plan Team, and the methods to
address scientific uncertainty.

In reviewing the Stock Assessment and Fishery Evaluation Report, the Crab Plan
Team and the Scientific and Statistical Committee shall evaluate and make
recommendations, as necessary, on:
e the assumptions made for stock assessment models and estimation of OFLs;
e the specifications of the probability distribution of the OFL;
e the methods to appropriately quantify uncertainty in the ABC control rule;
and
e the factors influencing scientific uncertainty that the State has accounted for
and will account for on an annual basis in TAC setting.



The Scientific and Statistical Committee will then set the final OFLs and ABCs for
the upcoming crab fishing year. The Scientific and Statistical Committee may set an
ABC lower than the result of the ABC control rule, but it must provide an
explanation for setting the ABC less that the maximum ABC.

As an accountability measure, the total catch estimate used in the stock assessment
will include any amount of harvest that may have exceeded the ACL in the previous
fishing season. For stocks managed under Tiers 1 through 4, this would result in a
lower maximum ABC in the subsequent year, all else being equal, because
maximum ABC varies directly with biomass. For Tier 5 stocks, the information
used to establish the ABC is insufficient to reliably estimate abundance or discern
the existence or extent of biological consequences caused by an overage in the
preceding year. Consequently, the subsequent year's maximum ABC will not
automatically decrease. However, when the ACL for a Tier 5 stock has been
exceeded, the Scientific and Statistical Committee may decrease the ABC for the
subsequent fishing season as an accountability measure.

6.0.1.1 Tiers 1 through 3

For Tiers 1 through 3, reliable estimates of B, Busy, 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
Bmsy and Fusy.

e Tierl 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 such as mature male biomass at mating) per recruit equal to X% of the
equilibrium level in the absence of any fishing.

The OFL and ABC calculation accounts for all losses to the stock not attributable to
natural mortality. The OFL and ACL is are the total catch limits 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.

6.0.1.2 Tier4



Tier 4 is for stocks where essential life-history, recruitment information, and
understanding are insufficient to achieve Tier 3 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 v.

In Tier 4, a default value of natural mortality rate (M) or an M proxy, and a scalar, v, are
used in the calculation of the For.. Explicit to Tier 4 are reliable estimates of current
survey biomass and the instantaneous M. The proxy Bwusy 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, y, 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 y is intended to allow adjustments in the
overfishing definitions to account for differences in biomass measures. A default value
of vy 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 and ACLs is available
for a Tier 4 stock, then the OFL and ACL will be total catch limits comprised of
three catch components: (1) non-directed fishery discard losses; (2) directed fishery
discard losses; and (3) directed fishery retained catch. If the information necessary to
determine total catch OFLs and ACLs is not available for a Tier 4 stock, then the OFL
and ACL are 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 and ACL from this approach,
therefore, would be the total catch OFL and ACL.

6.0.1.3 Tier5




Tier 5 stocks have no reliable estimates of biomass and only historical catch data is
available. For Tier 5 stocks, the OFL is set equal to the average catch from 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. The ABC control rule sets the
maximum ABC at less than or equal to 90 percent of the OFL and the ACL equals
the ABC.

For mest Tier 5 stocks; where only retained catch information is available, se the OFL
and ACL will be set estimated for the retained catch portion only, with the
corresponding limits applying to everfishing comparisen-on the retained catch only.
the-future—as-nformation-impreves; For Tier 5 stocks where information on bycatch

mortality is available, the OFL and ACL calculations could include discard losses, at
which point the OFL and ACL would be applied to the retained catch plus the discard
losses from directed and non-directed fisheries.

Figure 6-1 Overfishing control rule for Tiers 1 through 4. Directed fishing mortality is 0 below .
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Table 6-1

Five-Tier System for setting overfishing limits (OFLs) and Acceptable Biological

Catches (ABCs) 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.
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T An For < Fysy Will be determined in the development of the rebuilding plan for that an overfished stock.



Table 6-2 A guide for understanding the five-tier system.

e For. — the instantaneous fishing mortality (F) from the directed fishery that is
used in the calculation of the overfishing limit (OFL). For_ is determined as a
function of:

0 Fusy — the instantaneous F that will produce MSY at the MSY-producing
biomass
= A proxy of Fysy may be used; e.g., Fxe, the instantaneous F that
results in x% of the equilibrium spawning per recruit relative to the
unfished value
0 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
0 Bwusy — 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 [ — a parameter with restriction that 0 <3 < 1.
O o — a parameter with restriction that 0 < o < f3.

e The maximum value of For. is Fusy. For = Fmsy When B > Bysy.

e Fop decreases linearly from Fysy to Fusy:(B-a))/(1-a)) as B decreases from Busy
to B'BMSY

e When B < -Bumsy, F = 0 for the directed fishery and For_ < Fmsy for the non-
directed fisheries, which will be determined in the development of the rebuilding
plan.

e The parameter, 3, 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 f-Busy and
the rate at which Fop decreases with decreasing values of B when B-Busy < B <
Bumsy.

0 Larger values of a result in a smaller value of For. When B decreases to
B-Bmsy.

0 Larger values of a result in Fop_ decreasing at a higher rate with
decreasing values of B when B-Busy < B < Busy.

e The parameter, by, is the value for the annual buffer calculated from a P* of
0.49 and a probability distribution for the OFL that accounts for scientific
uncertainty in the estimate of OFL.

e P*isthe probability that the estimate of ABC, which is calculated from the
estimate of OFL, exceeds the “true” OFL (noted as OFL’) (P(ABC>OFL"’).




(3) In subsection 6.1.2 “Bering Sea snow crab (Chionoecetes opilio)”, revise the third
paragraph to read:

* * * %

a a allla a 0 a A l.
I oHHHO v/

prebabmty—te—the—Bmsy—level—m—less—man—lO—yeap& The stock will be conS|dere
“rebuilt” when the stock reaches Bumsy in one year two—censecutive years. The

rebuilding harvest strategy should result in more spawning biomass as more larger male
crab would be conserved and fewer juveniles and females would die due to discarding.
This higher spawning biomass would be expected to produce large year-classes when
environmental conditions are favorable. The reduction of bycatch will reduce mortality
on juvenile and female crabs, thus allowing a higher percentage of each year-class to
contribute to spawning and future landings.

* * k%
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(4) Replace section 8.2.2 Guideline Harvest L evels with the following:

8.2.2 Total Allowable Catch and Guideline Harvest Level

The FMP authorizes the State to set preseason TACs and GHLs under State regulations.
Seasons or areas are closed when the TAC or GHL is reached. TACs are set for the crab
fisheries under the Crab Rationalization Program: snow crab; Tanner crab; Bristol Bay
red king crab; St. Matthews blue king crab; Pribilof Islands red and blue king crab;
Aleutian Islands golden king crab; and Adak red king crab. GHLs are set for the
remaining crab fisheries: Pribilof Islands golden king crab and Norton Sound red king
crab. ADF&G may close a fishery with a GHL before or after the GHL is achieved based
on current in-season information (see section 8.2.3). TACs and GHLs for each fishery
will be reported in the Council’s annual Stock Assessment and Fishery Evaluation
Report, along with the OFLs and ABC/ACLs.

The State will take into account the following factors, to the extent information is
available, in developing harvest strategies or setting TACs and GHLs: (1) whether the
ACL for that stock was exceeded in the previous year; (2) stock status relative to the OFL
and ACL,; (3) estimates of exploitable biomass; (4) estimates of recruitment; (5) estimates
of thresholds; (6) market and other economic considerations; (7) additional uncertainty;
and (8) any additional factors pertaining to the health and status of the stock or the marine
ecosystem. Additional uncertainty includes (1) management uncertainty (i.e., uncertainty
in the ability of managers to constrain catch so the ACL is not exceeded, and uncertainty
in quantifying the true catch amount) and (2) scientific uncertainty identified and not
already accounted for in the ABC (i.e., uncertainty in bycatch mortality, estimates of
trends and absolute estimates of size composition, shell-condition, molt status,
reproductive condition, spatial distribution, bycatch of non-target crab stocks,
environmental conditions, fishery performance, fleet behavior, and the quality and
amount of data available for these variables).

The State will establish the annual TAC for each crab stock at a level sufficiently below
the ACL so that the sum of the catch® and the State’s assessment of additional uncertainty
do not exceed the ACL. The State may establish the annual TACs below such a level to
account for the other factors identified above. If an ACL is exceeded, the State will
implement accountability measures in the fishing season following the overage to
account for the overage through a downward adjustment to the TAC for that species by
an amount sufficient to remedy the biological consequences of the overage.

! As used here, the term “catch” refers to all sources of fishing mortality included in the ACL for a given
stock. Thus, for a stock with a total catch ACL, “catch” includes each of the three catch components
identified in section 6.0.1.1 (non-directed fishery discard losses, directed fishery removals, and directed
fishery discard losses). For a stock with a retained catch ACL, “catch” includes only the directed fishery
removals.
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