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1 BACKGROUND AND CONSULTATION HISTORY
11 Purpose

The Endangered Species Act of 1973 (ESA) (16 U.S.C. 1531-1544), amended in 1988, establishes a
national program for the conservation of threatened and endangered species of fish, wildlife, and plants
and the habitat on which they depend. Section 7(a)(2) of the ESA, requires that each federal agency shall
insure that any action authorized, funded, or carried out by such agency is not likely to jeopardize the
continued existence of any endangered species or threatened species, or destroy or adversely modify
critical habitat of such species. When the action of a federal agency may adversely affect a protected
species, that agency (i.e., the “action” agency) is required to consult with either the National Marine
Fisheries Service (NMFS) or the U.S. Fish and Wildlife Service (USFWS), depending upon the protected
species that may be affected. For the actions described in this consultation, the action agency is the NMFS
Alaska Region Sustainable Fisheries Division (SFD) and the consulting agency is the Protected Resources
Division (PRD).

On April 19, 2006, PRD received a written request from SFD for re-initiation of formal section 7
consultation and was accompanied by a Biological Assessment (BA). Re-initiation on the 2000 Biological
Opinion was requested by SFD to address potential impacts to listed marine species related to actions
associated with the groundfish fisheries in Alaska. PRD concurred with this request and formally re-
initiated consultation on June 21, 2006.

This opinion and incidental take statement were prepared by NMFS in accordance with section 7(b) of the
ESA, and implementing regulations at 50 Code of Federal Regulations (CFR) Part 402. It is based on an
evaluation of both the direct and indirect effects of the action on listed species and their critical habitat,
together with the effects of other activities that are interrelated or interdependent with that action. The
opinion presents NMFS’s review of the status of the listed species considered in this consultation, the
condition of the critical habitat, the environmental baseline for the action area, all the effects of the action
as proposed, and cumulative effects (50 CFR 402.14 (g)). For the jeopardy analysis, NMFS analyzes
those combined factors to conclude whether the proposed action is likely to appreciably reduce the
likelihood of both the survival and recovery of the affected listed species. With respect to critical habitat,
the following analysis relies only on the statutory provisions of the ESA, and not on the regulatory
definition of “destruction or adverse modification” at 50 CFR Part 402.02.

If the action under consideration is likely to jeopardize the continued existence of an ESA-listed species,
or destroy or adversely modify its designated critical habitat, NMFS must identify any reasonable and
prudent alternatives for the action that avoid jeopardy or destruction or adverse modification of critical
habitat and meet other regulatory requirements (50 CFR Part 402.02).

This opinion is based on information provided in the biological assessment provided by SFD for this
proposed action, the June 2004 Final Programmatic Supplemental Environmental Impact Statement
(PSEIS) on the Alaska groundfish fisheries, previous biological opinions and National Environmental
Policy Act (NEPA) documents on council actions, and published and unpublished sources of information
on the biology and ecology of listed species in the action area, the general history of fisheries in the action
area, and fishery management. A complete administrative record of this consultation is on file at NMFS
Alaska Regional Office (Tracking number: F/AKR/2006/02532).

Based on the ESA and implementing regulations, and the Court findings with respect to previous
opinions, the scope of this opinion is intended to be comprehensive. The opinion considers not only the
fisheries themselves, but also the overall management framework as established under the respective
FMPs, to determine if that framework contains the necessary conservation and management measures to
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insure the protection of listed species and their critical habitat. The purpose of the opinion, then, is to
determine if the BSAI or GOA groundfish fisheries, as implemented under the respective FMPs and State
management, are likely to jeopardize the continued existence of listed species or are likely to destroy or
adversely modify their designated critical habitat.

This opinion evaluates three actions:

= Authorization of groundfish fisheries under the Fishery Management Plan for Groundfish of the
Bering Sea and Aleutian Islands Management Area;

= Authorization of groundfish fisheries under the Fishery Management Plan for Groundfish of the
Gulf of Alaska; and

= State of Alaska parallel groundfish fisheries for pollock, Pacific cod, and Atka mackerel
[consultation requested by the State of Alaska on March 31, 2006; see letter from McKie
Campbell, Commissioner, to Robert D. Mecum, Acting Administrator, NMFS, Alaska Region]

In the BA, SFD reviewed the status of the species and their critical habitat, the likely effects of the
proposed actions, and the potential impacts to the species. For each species, SFD determined whether the
species were likely or not likely to be adversely affected. NMFS has determined that the following ESA-
listed species are not likely to be adversely affected by the proposed actions, and therefore do not require
formal consultation: Blue whale, Bowhead whale, Northern Right whale and its critical habitat, Sei whale,
fin whale, Olive Ridley sea turtle, Loggerhead sea turtle, Green sea turtle, and Leatherback sea turtle (see
Table ES.1 of the BA and subsequent re-initiation letters between SFD and PRD). NMFS has determined
that the following species are likely to be adversely affected by the action, and thus require formal section
7 consultation under the ESA:

@A) Western Distinct Population Segment of Steller Sea Lion (Eumetopias jubatus; listed as
threatened on November 26, 1990 [55 FR 40204]; listed as endangered on May 5, 1997 [62 FR
30772]; critical habitat designated on August 27, 1993 [58 FR 45269])

(i1) Eastern Distinct Population Segment of Steller Sea Lion (Eumetopias jubatus; listed as threatened
on November 26, 1990 [55 FR 40204]; critical habitat designated on August 27, 1993 [58 FR
45269])

(iii)  North Pacific Humpback Whale (Megaptera novaeangliae) listed as endangered upon passage of
the ESA of 1973 (16 U.S.C. 1531 et seq.)

(iv)  North Pacific Sperm Whale (Physeter macrocephalus) listed as endangered upon passage of the
ESA of 1973 (16 U.S.C. 1531 et seq.)

1.2 Consultation History

On November 30, 2000, NMFS issued an FMP level biological opinion (NMFS 2000) which evaluated all
known impacts of authorizing the BSAI and GOA FMPs on listed species as required by section 7(a)(2)
of the ESA. That biological opinion found that the FMPs jeopardized both the western and eastern distinct
population segments (DPSs) of Steller sea lion and adversely modified their designated critical habitat;
thus a reasonable and prudent alternative (RPA) was provided and partially implemented in 2001.
However, in 2001, the action agency (SFD) proposed a replacement action for those components of the
2000 FMP-level consultation which had resulted in jeopardy and adverse modification. NMFS prepared a
project level biological opinion in 2001 (NMFS 2001) which reviewed the revised action and determined
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that it was not likely to jeopardize or adversely modify critical habitat. In response to a Court order,
NMES prepared a supplement (NMFS 2003) to the 2001 biological opinion (NMFS 2001) which affirmed
NMFS’s prior conclusions of not likely to jeopardize or adversely modify critical habitat.

Since the conclusion of the 2000 and the 2001 biological opinions, all subsequent modifications to the
action have been considered through informal consultations. On October 18, 2005, the North Pacific
Fishery Management Council (Council) requested that NMFS reinitiate consultation on the 2000
Biological Opinion; the request was based on the acknowledgement that a substantial amount of research
has been published since 2000 on Steller sea lions, and that a new evaluation of that information would be
prudent. After a review of this draft opinion, the Council will consider whether the new scientific
information allows for changes to the proposed action that would avoid jeopardy and adverse
modification.

NMEFS has conducted multiple internal section 7 consultations on the BSAI and GOA groundfish
fisheries. With respect to this opinion, the most recent and relevant formal consultations are described
below (see Table 1.1 for a complete list of formal and informal consultations):

= January 26, 1996 Biological Opinions on the FMPs for the BSAI Groundfish Fishery and the
GOA Groundfish Fishery, the proposed 1996 TAC Specifications and their effects on Steller Sea
Lions. These opinions concluded that the BSAI and GOA FMPs, fisheries, and harvests under the
proposed 1996 TAC specifications were not likely to jeopardize the continued existence of Steller
sea lions or to result in the destruction or adverse modification of their critical habitat. With
respect to these opinions, the agency also concluded that the reasons for the decline of Steller sea
lion populations and the possible role of the fisheries in the decline remain poorly understood.

*  December 3, 1998 Biological Opinion on authorization of the BSAI Atka mackerel fishery, BSAI
pollock fishery, and GOA pollock fishery under their respective FMPs for the period from 1999
to 2002. The opinion concluded that the Atka mackerel fishery was not likely to jeopardize the
western population of Steller sea lion or adversely modify its critical habitat, but that the pollock
fisheries were likely to cause jeopardy and adverse modification. These conclusions and the
reasonable and prudent alternatives (RPAs) developed for the pollock fisheries were challenged
in court; the conclusions were upheld, but the RPAs were found arbitrary and capricious for lack
of sufficient information. The court ordered preparation of revised final reasonable and prudent
alternatives (RFRPAs), which were issued by NMFS on October 15, 1999 and were implemented
for the 2000 fisheries.

= December 22, 1998 Biological Opinion on authorization of the BSAI and GOA groundfish
fisheries based on TAC specifications recommended by the Council for 1999. The opinion
concluded that based on the 1999 TAC specifications, the groundfish fisheries were not likely to
cause jeopardy or adverse modification for listed species or their critical habitat. The opinion was
also challenged in court and subsequently found to be arbitrary and capricious for failing to
include a sufficiently comprehensive analysis of the groundfish fisheries and their individual,
combined, and cumulative effects. Based on this finding, the court determined that NMFS was
out of compliance with the ESA (Green Peace v. National Marine Fisheries Service, 80 F. Supp.
2d 1137 (WD. Wash. 2000).

* December 23, 1999 Biological Opinion on authorization of the BSAI and GOA groundfish
fisheries based on TAC specifications recommended by the Council for 2000, and on
authorization of the fisheries based on statutes, regulations, and management measures to
implement the American Fisheries Act of 1998 (AFA). The opinion concluded that based on the
2000 TAC specifications and implementation of the AFA, the groundfish fisheries would not
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cause jeopardy or adverse modification for listed species or their critical habitat. The opinion has
not been challenged in court.

*  November 30, 2000 Biological Opinion (FMP biological opinion) on authorization of groundfish
fisheries in the BSAI under the FMP for the BSAI Groundfish, and the authorization of
groundfish fisheries in the GOA under the FMP for Groundfish of the GOA. The opinion was
comprehensive in scope and considered the fisheries and the overall management framework
established by the respective FMPs to determine whether that framework contained necessary
measures to ensure the protection of listed species and their critical habitat. The biological
opinion determined that the BSAI or GOA groundfish fisheries, as implemented under the
respective FMPs, jeopardized the continued existence of the western population of Steller sea
lions and adversely modified their critical habitat. The biological opinion provided an RPA which
was partially implemented in 2001. Full implementation of the RPA was scheduled for 2002;
however, the action considered in this opinion will take the place of that RPA. The relationship
between the November 30, 2000 opinion and this opinion is described above.

= QOctober 19, 2001 Biological Opinion on Authorization of the BSAI and GOA groundfish
fisheries under their respective FMPs, specifically the Pacific cod, pollock, and Atka mackerel
fisheries and the parallel fisheries for Pacific cod, pollock, and Atka mackerel as authorized by
the State of Alaska within 3 nm of shore. This opinion is based on an evaluation of both the direct
and indirect effects of the action on Steller sea lions and their critical habitat, together with the
effects of other activities that are interrelated or interdependent with that action. These effects are
considered in the context of an Environmental Baseline and Cumulative Effects. State managed,
so-called “parallel fisheries” are also included in this biological opinion in part because of their
intricate connection with the federal fisheries being considered, and also due to the State of
Alaska’s request to formally include this fishery in the consultation. This was re-iterated by the
State in a comment received dated September 12, 2001 (from Frank Rue, Commissioner, Alaska
Department of Fish and Game).

* June 19, 2003 Supplement to the 2001 Biological Opinion on Authorization of the BSAI and
GOA groundfish fisheries under their respective FMPs, specifically the Pacific cod, pollock, and
Atka mackerel fisheries and the parallel fisheries for Pacific cod, pollock, and Atka mackerel as
authorized by the State of Alaska within 3 nm of shore. This document is a supplement to the
2001 BiOp on the pollock, Pacific cod, and Atka mackerel fisheries off Alaska in response to a
remand order by the Court. NMFS presented background information on the decision making
process in the 2001 BiOp as a requirement of a Court order. NMFS reaffirmed the decisions in
the 2001 Biological Opinion.

* March 9, 2006 Biological Opinion on the issuance of an exempted fishing permit (EFP) to
support a feasibility study using commercial fishing vessels for acoustic surveys of pollock in the
Aleutian Islands subarea. Formal consultation was initiated on January 17, 2006. The permit
authorized the harvest of pollock inside designated critical habitat. NMFS determined that the
action would not jeopardized listed species or adversely modify their critical habitat.
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2 DESCRIPTION OF THE PROPOSED ACTION

NMEFS Sustainable Fisheries Division (SFD), under the authority of the Magnuson-Stevens Fishery
Conservation and Management Act (MSA), and the State of Alaska propose to: (1) authorize groundfish
fisheries in the BSAI under the FMP for the BSAI Groundfish; (2) authorize groundfish fisheries in the
GOA under the FMP for Groundfish of the GOA; (3) authorize parallel fisheries within State-managed
waters. Management of groundfish fisheries within the Exclusive Economic Zone (EEZ) off Alaska is a
continuing activity which is implemented pursuant to NEPA, the ESA, Marine Mammal Protection Act
(MMPA), and other applicable statutes and executive orders. As stated in Section 1, this opinion is
comprehensive, including not only the fisheries covered under the FMPs, but an investigation of the
overall management framework to determine if the framework contains the necessary conservation and
management measures to ensure the protection of listed species and critical habitat.

The purpose of this section is to provide an overview of the MSA, the two FMPs for Alaska groundfish
fisheries, and management of State parallel fisheries. The first task is to deconstruct this complicated
action into its component parts (Figure 2.1). This yields four main groups of activities: (1) fisheries
management policy, (2) exploitation strategy, (3) annual fisheries assessment, and (4) commercial
fisheries prosecution. This break-down forms a natural approach to assessing the impacts of the action;
policy on its own does not result in the removal of fish, but it does set up limitations and expectations for
removals. Although choices made at the fishery removal stage seem independent, they are affected by
policy choices made earlier.

2.1  Purpose

At a fundamental level, management of the groundfish fisheries has two interrelated purposes: to
maximize the social and economic benefits of the groundfish resources to the people of the United States
(U.S.) and to conserve the resource to ensure its sustained availability to current and future generations.
The use and conservation of the fisheries need to be managed so that one objective—whether related to
biological conservation or to socioeconomic well-being—does not take priority over the other, except
when the resource itself is at risk of being depleted. To prevent such depletion of the resource, fisheries
management strives to balance these two fundamental objectives.

The proposed action, authorization of the BSAI and GOA FMPs (NPFMC 2005a and 2005b), includes
extensive mitigation measures to the pollock, Atka mackerel, and Pacific cod fisheries in order to avoid
jeopardy and adverse modification of Steller sea lions and their critical habitat (NMFS 2000, 2001, and
2003). The mitigation measures, which were implemented in 2001, took the place of a Reasonable and
Prudent Alternative (RPA) which was required as part of the jeopardy and adverse modification finding in
the 2000 Biological Opinion. Thus, this proposed action is intended to meet the requirements of the MSA
while specifically avoiding jeopardy and adverse modification for Steller sea lions and other listed
species.

2.2 Fisheries Management Policy

When considering the impacts of commercial groundfish fisheries, it is easy to investigate the manner in
which each vessel moves through the water, which species of fish are harvested, and what the harvest rate
may have been. Yet, in order for this ultimate effect (fishing) to occur, a long series of guiding documents
has been prepared, interpreted, and implemented. This series of documents and events is described in
Figure 2.1. In this section, we focus on the first major area: fisheries management policy.

Fisheries are complex dynamic systems, involving physical, biological and human dimensions. Within
those dimensions, innumerable elements inter-relate and change through time. Observing those elements
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and understanding the relationships between them is difficult, and being able to predict the fate of all
these elements accurately is impossible (Goodman et al. 2002, NRC 2006). And yet, despite this
complexity and limited predictability, the goal of fisheries management is, as far as possible, to make
sense of the various dimensions and elements, and to make decisions on alternative policies in the face of
uncertainty.

2.2.1 The MSA and other applicable law

The MSA (16 U.S.C. § 1851) is the primary domestic legislation governing management of marine
fishing activities in federal waters (those waters extending seaward from the edge of coastal state waters
to the 200-mile limit). This area became known as the EEZ in 1983. First passed in 1976, the MSA was
reauthorized in 1996 by the United States Congress to include, among other things, a new emphasis on
the precautionary approach in U.S. fishery management policy. The MSA contains ten national standards,
with which all FMPs must conform and which guide fishery management. Besides the MSA, U.S.
fisheries management must be consistent with the requirements of other regulations including the MMPA,
the ESA, the Migratory Bird Treaty Act, and several other Federal laws.

The MSA created eight regional fishery management councils that are primarily charged with preparing
fishery management plans and plan amendments. The Councils are authorized to prepare and submit to
the Secretary of Commerce for approval, disapproval or partial approval, FMPs and any necessary
amendments, for each fishery under their authority that require conservation and management. The
Councils conduct public hearings so as to allow all interested persons an opportunity to be heard in the
development of FMPs and amendments, and review and revise, as appropriate, the assessments and
specifications with respect to the optimum yield from each fishery (16 U.S.C. 1852(h)).

To date, the Councils have prepared, and NMFS has approved and implemented, 47 FMPs, most now
with numerous amendments. These FMPs not only must comply with the MSA, but with the requirements
of other federal laws, such as the ESA. The MSA contains provisions for taking into account the
requirements of other laws, as well as the protection of marine ecosystems and the environment, some of
which are contained in the definitions of “optimum yield” (OY) and “conservation and management”:

“The term “optimum”, with respect to the yield from a fishery, means the amount of fish which—

(A) will provide the greatest overall benefit to the Nation, particularly with respect to food
production and recreational opportunities, and taking into account the protection of marine

ecosystems;

(B) is prescribed as such on the basis of the maximum sustainable yield from the fishery, as
reduced by any relevant economic, social, or ecological factor; and

(C) in the case of an overfished fishery, provides for rebuilding to a level consistent with
producing the maximum sustainable yield of such fishery” (16 U.S.C. § 1802(3)(28)) (emphasis
added).

The term “conservation and management” refers to all of the rules, regulations, conditions, methods, and
other measures: (A) which are required to rebuild, restore, or maintain, and which are useful in rebuilding,
restoring, or maintaining, any fishery resources and the marine environment; and (B) which are designed
to assure that—

(i) a supply of food and other products may be taken, and that recreational benefits may be
obtained, on a continuing basis;
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(i1) irreversible or long-term adverse effects on fishery resources and the marine environment are
avoided; and

(ii1) there will be a multiplicity of options available with respect to future uses of these resources”
(16 U.S.C. § 1802(3)(5)) (emphasis added).

The Councils have considerable autonomy but most prepare FMPs, create regulations, and generally
make decisions that are consistent with the provisions of the MSA (Goodman et al. 2002). Section 301(a)
of the MSA sets forth national standards for conservation and management with which FMPs and
regulations must be consistent. In addition, NMFS established 10 National Standard Guidelines to assist
in the development and review of FMPs, amendments, and regulations prepared by the Councils and the
Secretary (50 CFR 600 Subpart D). The National Standards are as follows:

L.

2.

10.

Conservation and management measures shall prevent overfishing while achieving, on a
continuing basis, the optimum yield from each fishery for the United States fishing industry.
Conservation and management measures shall be based upon the best scientific information
available.

To the extent practicable, an individual stock of fish shall be managed as a unit throughout its
range, and interrelated stocks of fish shall be managed as a unit or in close coordination.
Conservation and management measures shall not discriminate between residents of different
States. If it becomes necessary to allocate or assign fishing privileges among various United
States fishermen, such allocation shall be A) fair and equitable to all such fishermen; B)
reasonably calculated to promote conservation; and C) carried out in such manner that no
particular individual, corporation, or other entity acquires an excessive share of such privileges.
Conservation and management measures shall, where practicable, consider efficiency in the
utilization of fishery resources; except that no such measure shall have economic allocation as its
sole purpose.

Conservation and management measures shall take into account and allow for variations among,
and contingencies in, fisheries, fishery resources, and catches.

Conservation and management measures shall, where practicable, minimize costs and avoid
unnecessary duplication.

Conservation and management measures shall, consistent with the conservation requirements of
this Act (including the prevention of overfishing and rebuilding of overfished stocks), take into
account the importance of fishery resources to fishing communities in order to A) provide for the
sustained participation of such communities, and B) to the extent practicable, minimize adverse
economic impacts on such communities.

Conservation and management measures shall, to the extent practicable, A) minimize bycatch and
B) to the extent bycatch cannot be avoided, minimize the mortality of such bycatch.
Conservation and management measures shall, to the extent practicable, promote the safety of
human life at sea.

National Standard 1 is undoubtedly the most influential in decisions made by the Council on fisheries
management. National Standard 2 ensures that science plays a key role in determining how fisheries are
prosecuted (Goodman et al. 2002).

2.2.2

The FMPs and Implementing Regulations

The FMPs govern groundfish fisheries of the Gulf of Alaska and Bering Sea and Aleutian Islands
Management Areas (NPFMC 2005a and 2005b). Coverage of species and locations of fisheries under
these plans are detailed in Section 1.1 of the BSAI and GOA FMPs.
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The BSAI groundfish FMP was approved by the Secretary of Commerce on October 27, 1979, and
implemented by regulations published on December 31, 1981 (46 FR 63295, corrected January 28, 1982,
47 FR 4083; NPFMC 2005a). As of September 2006, it has been amended over seventy times, and its
focus has changed from the regulation of mainly foreign fisheries to the management of fully domestic
groundfish fisheries. The geographical extent of the FMP management unit is the U.S. EEZ of the Bering
Sea, including Bristol Bay and Norton Sound, and that portion of the North Pacific Ocean adjacent to the
Aleutian Islands which is between 170° W. longitude and the U.S.-Russian Convention Line of 1867
(Figure 2.2). The BSAI groundfish FMP covers fisheries for all stocks of finfish and marine invertebrates
except salmonids, shrimps, scallops, snails, king crab, Tanner crab, Dungeness crab, corals, surf clams,
horsehair crab, lyre crab, Pacific halibut, and Pacific herring. The BSAI FMP was revised in January 2005
to incorporate previous amendments and to better organize the document. A review of BSAI FMP
Amendments can be found in Section 2.15 of the BA.

The GOA Groundfish FMP was approved by the Secretary on February 24, 1978, and implemented by
regulations published on November 14, 1978 (44 FR 52709; NPFMC 2005b). Since that time, it has been
amended over sixty times, and its focus has changed from the regulation of mainly foreign fisheries to the
management of fully domestic groundfish fisheries. The geographical extent of the FMP management
unit is the U.S. EEZ of the North Pacific Ocean, exclusive of the Bering Sea, between the eastern
Aleutian Islands at 170° W. longitude and Dixon Entrance at 132°40"' W. longitude (Figure 2.2). The
GOA groundfish FMP covers fisheries for all stocks of finfish except salmon, steelhead, Pacific halibut,
Pacific herring, and tuna. In terms of both the fishery and the groundfish resource, the GOA groundfish
fishery forms a distinct management unit. The GOA FMP was revised in January 2005 to incorporate
previous amendments and to better organize the document. A review of GOA FMP Amendments can be
found in Section 2.16 of the BA.

2.2.2.1 Objectives of the FMPs

The history of fishery development, target species and species composition of the commercial catch,
bathymetry, and oceanography differ between the GOA and the adjacent BSAI management area.
Although many species occur over a broader range than the BSAI or GOA management areas, with only a
few exceptions (e.g., sablefish), stocks of common species in each management area are believed to be
different from those in the other management area. Each FMP contains management policies and
measures for the groundfish fisheries occurring in the management area. These policies and measures are
explained in detail in the BA (see Section 2.2.2). Objectives of the FMPs are:

Primary Plan Objectives:

1. Promote conservation while providing for optimum yield.

2. Promote efficient use of fishery resources but not solely for economic purposes.
3. Promote fair resource allocation without allowing excessive privileges.

4. Use best scientific data available.

Secondary Plan Objectives:

1. Conservation and management measures must be flexible enough to account for unpredictable
variations in resource and industry.

2. Manage stocks throughout their range.

3. Promote rebuilding if stocks are less than Maximum Sustainable Yield.

4. Promote efficiency while avoiding disruption of existing social and economic structures.
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5. Management measures should contain a safety margin in setting Acceptable Biological Catches
when the quality of information concerning the resource and the ecosystem is questionable.
6. Minimize impacts of fishing strategies on other fisheries and environment.

Management Objectives:

1. Rational and optimal biological and socioeconomic use of resource.

2. Minimize impact on prohibited species and rebuild halibut stocks.

3. Seek to maintain the productive capacity of the habitat required to support the groundfish
fishery.

2.2.2.2 Stocks in the GOA

Stocks governed by the GOA FMP include all finfish, except salmon, steelhead, halibut, herring, and
tuna, which are distributed or are exploited in the area described above. Harvest allocations and
management are based on the calendar year.

Five categories of species or species groups are likely to be taken in the groundfish fishery. Species may
be split or combined within the “target species” category according to procedures set forth in the FMP
without amendments to this FMP, notwithstanding the designation listed in the FMP. The optimum yield
concept is applied to all except the “prohibited species” category. These categories are described as
follows (and in the Table below):

1.

Prohibited Species — are those species and species groups the catch of which must be avoided
while fishing for groundfish, and which must be immediately returned to sea with a minimum of
injury except when their retention is authorized by other applicable law. Groundfish species and
species groups under the FMP for which the quotas have been achieved shall be treated in the
same manner as prohibited species.

Target species — are those species that support a single species or mixed species target fishery, are
commercially important, and for which a sufficient data base exists that allows each to be
managed on its own biological merits. Accordingly, a specific total allowable catch (TAC) is
established annually for each target species. Catch of each species must be recorded and reported.
This category includes walleye pollock, Pacific cod, sablefish, shallow and deep water flatfish,
rex sole, flathead sole, arrowtooth flounder, Pacific ocean perch, shortraker/rougheye rockfish,
northern rockfish, “other slope” rockfish, pelagic shelf rockfish, demersal shelf rockfish,
thornyhead rockfish, Atka mackerel, and skates.

Other Species — are those species or species groups that currently are of slight economic value
and not generally targeted upon. This category, however, contains species with economic
potential or which are important ecosystem components, but insufficient data exist to allow
separate management. Accordingly, a single TAC applies to this category as a whole. The TAC
will be equal to 5 percent of the combined TACs for target species. Catch of this category as a
whole must be recorded and reported. The category includes squid, sculpins, sharks, and octopus.

Forage fish species — are those species which are a critical food source for many marine mammal,
seabird and fish species. The forage fish species category is established to allow for the
management of these species in a manner that prevents the development of a commercial directed
fishery for forage fish. Management measures for this species category will be specified in
regulations and may include such measures as prohibitions on directed fishing, limitations on
allowable bycatch retention amounts, or limitations on the sale, barter, trade or any other
commercial exchange, as well as the processing of forage fish in a commercial processing
facility.
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5. Non-specified species — are those species and species groups of no current economic value taken
by the groundfish fishery only as an incidental catch in the target fisheries. Virtually no data exist
which would allow population assessments. No record of catch is necessary. The allowable catch
for this category is the amount that is taken incidentally while fishing for target and other species,
whether retained or discarded.

Groundfish stocks in the GOA (NPFMC 2005b)
Management Group Species

Prohibited Species' Pacific halibut
Pacific herring
Pacific salmon
Steelhead trout
King crab
Tanner crab

Target Species” Walleye pollock

Pacific cod

Sablefish

Flatfish (shallow-water flatfish, deep-water flatfish, rex sole, flathead
sole, arrowtooth flounder)

Rockfish (Pacific ocean perch, northern rockfish, shortraker rockfish,
rougheye rockfish, other slope rockfish, pelagic shelf rockfish,
demersal shelf rockfish’, thornyhead rockfish)

Atka mackerel

Skates (big and longnose skates, other skates)

Other Species® Squid
Sculpins
Sharks
Octopus
Forage Fish Species’ Osmeridae family (eulachon, capelin, and other smelts)

Myctophidae family (lanternfishes)

Bathylagidae family (deep-sea smelts)

Ammodytidae family (Pacific sand lance)

Trichodontidae family (Pacific sand fish)

Pholidae family (gunnels)

Stichaeidae family (pricklebacks, warbonnets, eelblennys, cockscombs,
and shannys)

Gonostomatidae family (bristlemouths, lightfishes, and anglemouths)

Order Euphausiacea (krill)

"Must be immediately returned to the sea

TAC for each listing

*Management delegated to the State of Alaska

*Aggregate TAC for group

SManagement measures for forage fish are established in regulations implementing the FMP

2.2.2.3 Stocks in the BSAI
Stocks governed by the FMP include all stocks of finfish and marine invertebrates except salmonids,

shrimps, scallops, snails, king crab, Tanner crab, Dungeness crab, corals, surf clams, horsehair crab, lyre
crab, Pacific halibut, and Pacific herring.
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Five categories of species or species groups are likely to be taken in the groundfish fishery. The optimum
yield concept is applied to all except the “prohibited species” category. These categories are described as
follows (and in the table below):

1.

Prohibited Species — are those species and species groups the catch of which must be avoided
while fishing for groundfish, and which must be returned to sea with a minimum of injury except
when their retention is authorized by other applicable law. Groundfish species and species groups
under the FMP for which the quotas have been achieved shall be treated in the same manner as
prohibited species.

Target species — are those species that support either a single species or mixed species target
fishery, are commercially important, and for which a sufficient data base exists that allows each
to be managed on its own biological merits. Accordingly, a specific TAC is established annually
for each target species. Catch of each species must be recorded and reported. This category
includes pollock, Pacific cod, sablefish, yellowfin sole, Greenland turbot, arrowtooth flounder,
rock sole, flathead sole, Alaska plaice, “other flatfish”, Pacific ocean perch, northern rockfish,
shortraker rockfish, rougheye rockfish, “other rockfish”, Atka mackerel, and squid.

Other Species — are those species or species groups that currently are of slight economic value
and not generally targeted upon. This category, however, contains species with economic
potential or which are important ecosystem components, but insufficient data exist to allow
separate management. Accordingly, a single TAC applies to this category as a whole. Catch of
this category as a whole must be recorded and reported. The category includes sculpins, sharks,
skates, and octopus.

Forage fish species — are those species which are a critical food source for many marine mammal,
seabird and fish species. The forage fish species category is established to allow for the
management of these species in a manner that prevents the development of a commercial directed
fishery for forage fish. Management measures for this species category will be specified in
regulations and may include such measures as prohibitions on directed fishing, limitations on
allowable bycatch retention amounts, or limitations on the sale, barter, trade or any other
commercial exchange, as well as the processing of forage fish in a commercial processing
facility.

Nonspecified species — are those species and species groups of no current economic value taken
by the groundfish fishery only as an incidental catch in the target fisheries. Virtually no data exist
which would allow population assessments. No record of catch is necessary. The allowable catch
for this category is the amount which is taken incidentally while fishing for target and other
species, whether retained or discarded.
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Groundfish stocks in the BSAlI (NPFMC 2005a)

Management Group

Species

Finfish

Marine Invertebrates

Prohibited Species'

Pacific halibut
Pacific herring
Pacific salmon
Steelhead

King crab
Tanner crab

Target Species”

Walleye pollock
Pacific cod
Sablefish
Yellowfin sole
Greenland turbot
Arrowtooth flounder
Rock sole

Flathead sole
Alaska plaice
Other flatfish
Pacific ocean perch
Northern rockfish
Shortraker rockfish
Rougheye rockfish
Other rockfish
Atka mackerel

Squid

Other Species’

Sculpins
Sharks
Skates

Octopus

Forage Fish Species®

Osmeridae family (eulachon, capelin, and
other smelts)

Myctophidae family (lanternfishes)

Bathylagidae family (deep-sea smelts)

Ammodytidae family (Pacific sand lance)

Trichodontidae family (Pacific sand fish)

Pholidae family (gunnels)

Stichaeidae family (pricklebacks, warbonnets,

eelblennys, cockscombs, and
shannys)

Gonostomatidae family (bristlemouths,
lightfishes, and anglemouths)

Order Euphausiacea (krill)

"Must be returned to the sea
TAC for each listing
*Aggregate TAC for group

Management measures for forage fish are established in regulations implementing the FMP

2.2.2.4 Fishery Management Measures

Overviews of management measures contained in the FMPs are provided in Tables 2.1a and 2.1b. In
some cases, management measures are specific (e.g. the Pribilof Islands Conservation Area) while some
measures are much less specific (e.g. marine mammal measures) and are thus implemented in more detail
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in regulation. The specific management measures, implemented in regulations, which pertain to the
conservation of Steller sea lions are described in Section 2.5.2.

General regulations governing U.S. fisheries appear at 50 CFR Part 600, and regulations specifically
governing the groundfish fisheries in the EEZ off Alaska appear at 50 CFR Part 679. The regulations
therein prescribe the existing regulatory framework for the federally managed groundfish fisheries off
Alaska. Groundfish management areas are provided in Figure 2.2.

2.2.3 The Decision Making Process — Implementing Policy

There are two major decision making areas initiated by the Council: the implementation of FMP and
regulatory amendments; and the setting of the annual total allowable catch (TAC) specifications. The
following description of the management process is intended to be generic, illustrating the process by
which FMP amendments and regulatory amendments are developed. The setting of TACs will be
described below in the section on the annual fisheries assessment and specifications. The overall
management process is illustrated in Figure 2.1.

2.2.3.1 Involved Entities

The following entities are integral in the decision making process for the implementation of the FMPs and
the harvest of groundfish fisheries in Alaska:

NMFS

The Alaska groundfish fisheries are managed under the authority of the Secretary of Commerce,
who delegates that authority through the Under Secretary and Administrator of NOAA to the
Assistant Administrator for Fisheries (that is, NMFS) and to the NMFS Regional Administrator,
Alaska Region. The Secretary may rescind this delegation at any time or for any management
decision. NMFS is responsible for the day-to-day management of the fisheries. The agency
cooperates with the Council to develop fishery policies, conducts rulemaking to implement FMP
or regulatory amendments, conducts analyses on the effects of the fisheries on the human
environment, monitors the fisheries, and enforces the rules and regulations implemented under
the MSA and other applicable law.

NMES also conducts research programs required to support the fisheries. For the Alaska
groundfish fisheries, research activities are conducted primarily by the Alaska Fisheries Science
Center (AFSC). Groundfish stocks in the BSAI and GOA are surveyed by the Resource
Assessment and Conservation Engineering (RACE) Division, stock assessment is conducted by
the Resource Ecology and Fisheries Management (REFM) Division, and research on marine
mammals (including listed large cetaceans and Steller sea lions) is conducted by the National
Marine Mammal Laboratory (NMML), also a division of the AFSC.

NMES is also the principal management agency responsible for the recovery of a number of listed
or protected species in the BSAI and GOA regions. Those species are described in chapter 4.0
below.

U.S. Coast Guard

The U.S. Coast Guard provides services essential to the implementation of the fisheries, including
monitoring for safety and compliance with regulations, enforcement of such regulations, and field
assistance with research. The Coast Guard designates a non-voting representative to the Council
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to act as an enforcement advisor, ensuring that conservation and management measures reflect the
practical realities of enforcement in the region. That member also advises Council members of
the safety impacts of proposed conservation and management measures.

The U.S. Coast Guard enforces compliance with fishery regulations and supports NOAA
management objectives. Using airborne and at-sea assets, the Coast Guard

=  Prevents encroachment by foreign fishing vessels on the EEZ;

*  Ensures compliance by U.S. fishermen with domestic living marine resource laws and
regulations within the EEZ;

» Enforces regulations implemented under laws such as the MMPA and ESA and protects
threatened marine resources, and;

»  Ensures compliance with international agreements for the management of living marine
resources on the high seas.

The Coast Guard also provides enforcement policy guidance to domestic lawmakers and
regulators, and to U.S. representatives in the international arena, ensuring national and
international policy objectives are achievable and enforceable.

State of Alaska

Since the MSA was passed in 1976, fisheries off Alaska have been managed by a combination of
state and federal agencies. Article VIII of the state constitution directs the Alaska legislature and
executive branch to manage state fisheries in such a way as to achieve maximum benefit to its
people and management of renewable resources on a sustained yield basis. The Alaska
Department of Fish and Game (ADF&Q) is the primary state fisheries management agency.
ADFG also manages some groundfish fisheries (especially cod) in state waters and lingcod and
black rockfish fisheries throughout state waters and the EEZ. The agency is generally responsible
for management of fisheries for salmon, herring, crabs, and other invertebrates. The agency
monitors state fisheries, conducts fisheries research, assesses stock condition, and determines
appropriate harvest levels. The agency also has in-season emergency authority to open and close
fisheries. The Commercial Fisheries Entry Commission is a second state agency that has authority
to establish moratoria or limited-entry systems for state-managed fisheries. The Alaska State
Legislature created the Alaska Board of Fisheries to provide public access to the fishery
management process and to give direction to ADF&G. The Board of Fisheries is responsible for
developing state fishery management plans, making allocative decisions, and promulgating
regulations. The Department of Public Safety enforces State fishery regulations. State fisheries
will be considered below in the chapters on the Environmental Baseline (section 5) and
Cumulative Effects (section 7).

North Pacific Fishery Management Council

The Council, which is composed of 11 voting members, serves six main functions (16 U.S.C.
1852 § 302(h)(1-6)):

1. prepares and submits FMPs for each fishery that requires conservation and management,
as well as amendments to each plan;

2. prepares comments on certain applications for foreign fishing and on FMPs or
amendments prepared by the Secretary [of Commerce];

3. conducts public hearings to allow public participation in the management process;
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4. submits to the Secretary reports that it deems necessary or that were requested by the
Secretary;
5. for each fishery, reviews on a continuing basis the assessments and specifications

necessary to achieve optimum yield from, the capacity and extent to which United States
fish processors will process United States harvested fish from, and the total allowable
level of foreign fishing in, each fishery; and

6. conducts any other activities required by the MSA or necessary and appropriate to the
foregoing functions.

In addition to the main Council body, the Council maintains four main committees and panels
related to groundfish fishery management. The Advisory Panel consists primarily of
representatives of the fishing industry and is intended to advise the Council on any matters
pertaining to the FMPs and amendments. The Scientific and Statistical Committee consists of
appointed scientists and is intended to assist in the development, collection, and evaluation of
statistical, biological, economic, social, and other scientific information necessary for
development and amendment of FMPs. The two remaining committees are Plan Teams for the
BSAI and GOA groundfish fisheries. These teams review stock assessment methods and results,
and make recommendations on harvest levels to the Council based on the status and trends of
each stock and its tolerance for fishery removal. The Council appoints other committees as
needed to advise the Council on other issues (e.g., the Steller Sea Lion Mitigation Committee has
been utilized to inform the Council on sea lion related conservation issues).

2.2.3.2 Council and NMFS Fishery Management Policy

The Council has developed a management policy and objectives to guide its development of management
recommendations to the Secretary of Commerce. The Council’s policy is to apply judicious and
responsible fisheries management practices, based on sound scientific research and analysis, proactively
rather than reactively, to ensure the sustainability of fishery resources and associated ecosystems for the
benefit of future, as well as current generations. The productivity of the North Pacific ecosystem is
acknowledged to be among the highest in the world. For the past 30 years, the Council management
approach has incorporated forward looking conservation measures that address differing levels of
uncertainty. This management approach has in recent years been labeled the precautionary approach.
Recognizing that potential changes in productivity may be caused by fluctuations in natural
oceanographic conditions, fisheries, and other, non-fishing activities, the Council intends to continue to
take appropriate measures to insure the continued sustainability of the managed species. It will carry out
this objective by considering reasonable, adaptive management measures, as described in the MSA and in
conformance with the National Standards, the ESA, the National Environmental Policy Act, and other
applicable law. This management approach takes into account the National Academy of Science’s
recommendations on Sustainable Fisheries Policy.

As part of its policy, the Council intends to consider and adopt, as appropriate, measures that accelerate
the Council’s precautionary, adaptive management approach through community-based or rights-based
management, ecosystem-based management principles that protect managed species from overfishing,
and where appropriate and practicable, increase habitat protection and bycatch constraints. All
management measures will be based on the best scientific information available. Given this intent, the
fishery management goal is to provide sound conservation of the living marine resources; provide socially
and economically viable fisheries for the well-being of fishing communities; minimize human-caused
threats to protected species; maintain a healthy marine resource habitat; and incorporate ecosystem-based
considerations into management decisions.
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This management approach recognizes the need to balance many competing uses of marine resources and
different social and economic goals for sustainable fishery management, including protection of the long-
term health of the resource and the optimization of yield. This policy will use and improve upon the
Council’s existing open and transparent process of public involvement in decision-making.

2.2.3.3 Implementing the FMPs

FMPs, amendments to FMPs, and regulatory amendments are developed by the Council, submitted to the
Secretary of Commerce (Secretary) for review, and may be approved, disapproved, or partially approved.
Amendments also may require implementing regulations. Once the regulations are effective, NMFS has
responsibility for day-to-day management of the fisheries. Enforcement of the regulations is carried out
jointly by NMFS and the U.S. Coast Guard. Disapproved and partially approved FMPs and FMP
amendments are returned by NMFS to the Council with an explanation of the reasons for disapproval.
The Council may then decide whether to revise and resubmit the FMP/amendment. If the Council fails to
develop a necessary FMP/amendment, or fails to revise an FMP/amendment following Secretarial
disapproval or partial approval within a reasonable period of time, the Secretary may develop a
Secretarial FMP/amendment. Secretarial authority to approve, disapprove or partially approve is set out in
Section 304(a)(3) of the MSA.

Amendments to FMPs may be necessitated by a variety of events including new or triggered statutory
requirements, operational need, or changes in the fisheries. Occasionally, the Council will solicit FMP
and regulatory amendment proposals from the public. These proposals are then reviewed, and
qualitatively ranked in terms of analytical difficulty and priority for consideration. If a proposal is
selected for consideration, then the next step is the preparation of an initial analysis of the proposal. These
analyses serve at least three functions. First, they fulfill requirements under certain statutes and executive
orders. Second, they provide opportunity for interested or affected members of the public to bring
information to the Council’s attention regarding the proposed and alternative actions. And third, they help
the Council to contrast and compare the potential effects of alternative actions to their stated policy goals
and objectives, and make a well-reasoned decision on which amendment proposal to recommend to the
Secretary.

Additional analytical requirements may include environmental assessments or environmental impact
statements as required by NEPA; a Regulatory Impact Review (RIR) under Executive Order 12866; a
regulatory flexibility analysis under the Regulatory Flexibility Act (RFA), an assessment of potential
impacts on marine mammals under the MMPA; a review of effects on essential fish habitat under the
MSA; a review of effects on the state’s coastal zone management program (under the Coastal Zone
Management Act); an assessment under the Paperwork Reduction Act; a predissemination review under
the Information Quality Act, consultation under the ESA, and possibly a federalism impact statement
under Executive Order 13132.

The next step for the Council is to review a draft summary of the initial analysis to determine whether it
should be released for public review and comment. In making this decision, the Council relies on the
advice it receives from its Advisory Panel and Scientific and Statistical Committee. The Council decision
at this point may be to release the initial draft analysis for formal public review as it is, instruct staff to
make certain minor revisions to it before releasing it, or request major revisions to it and another Council
review before releasing it. Or the Council may decide to suspend further action on the analysis, which
would stop further development of the proposal, at least temporarily. If the Council decides to release the
initial draft analysis for public review, the public review period normally is the time period before the
next Council meeting, usually at least four weeks.
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After a period of public review, the next action by the Council on a management proposal is to decide on
its preferred alternative. The Council’s choice of a preferred alternative (other than the “no action”
alternative) frequently is referred to as the final action of the Council to adopt an FMP or FMP/regulatory
amendment for recommendation to the Secretary.

Once the Council has determined its final recommendation, the recommendation is transmitted to the
Secretary of Commerce. The principal documents that are submitted include (a) the proposed FMP text
or text changes in the case of an FMP amendment, (b) the draft analysis of potential environmental and
socioeconomic impacts of the preferred alternative and other alternatives considered by the Council, and
(c) any proposed regulations that would implement the action, if the amendment is approved. The
proposed implementing regulations are published in the Federal Register as a notice of proposed rule
making with a 15 to 60 day comment period.

After receipt of the official FMP/amendment review package, the Secretary must immediately commence
review of the package to determine whether the proposed FMP or FMP amendment is consistent with
MSA, including the national standards, and other applicable law and must immediately publish a notice of
availability in the Federal Register to start the 60 day period of public review. Within 30 days after the
end of the public comment period, the Secretary must approve, disapprove or partially approve the FMP
amendment by written notice to the Council. If Secretarial action is not taken within the required time
period, then the FMP amendment takes effect as if it were fully approved.

Thus, the MSA vests the Councils with the primary role of developing management measures. The role of
the Secretary (normally NMFS, on behalf of the Secretary) is usually limited to approval, disapproval, or
partial approval of a Council recommendation. Section 304(a)(3) states that if an FMP or FMP
amendment is disapproved or partially approved, the written notice to the Council must specify the
applicable law with which the FMP/amendment is inconsistent, the nature of the inconsistency, and
recommendations for correcting the inconsistency.

When the Council recommends regulations to implement an FMP or amendment, the Secretary reviews
them to determine their consistency with the underlying FMP. If NMFS determines that the proposed
regulatory amendment is consistent, then it is published in the Federal Register, but if the determination is
negative, NMFS must notify the Council in writing specifying the inconsistencies and providing
recommendations for revision that would make the proposed regulation consistent. An approved FMP,
FMP amendment or regulatory amendment is implemented by publication of a notice of approval (for
FMP amendments without regulations) or a final rule in the Federal Register. The rule normally is not
effective for an additional 30 days after it is published, as required under the Administrative Procedure
Act.

2.2.3.4 State of Alaska Parallel Fisheries

The Alaska Department of Fish and Game (ADF&G) manages fishing activity within the State of Alaska
(State) territorial waters (from zero to three nm, hereby referred to as state waters). With the exception of
State fisheries that have specified guideline harvest limits (GHLs) for species such as sablefish, Pacific
cod, and the Prince William Sound pollock fishery, ADF&G coordinates their groundfish fishery
openings and in-season adjustments with federal fisheries. For example, when groundfish fishing is open
in federal waters, current state regulations allow fishing for pollock, Pacific cod, and Atka mackerel to
occur in certain State waters in what is referred to as the “parallel” fishery (Title 05 Chapter 28.087 of the
Alaska Administrative Code). The State defines the parallel fishery as the following: “For the purposes of
this section, "parallel groundfish fisheries" means the Pacific cod, walleye pollock, and Atka mackerel
fisheries in state waters opened by the commissioner, under emergency order authority, to correspond
with the times, area, and unless otherwise specified, the gear of the federal season in adjacent federal
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waters”. However, the State retains regulatory jurisdiction over fisheries within State waters. Fish
harvested are counted against the federal TAC to ensure the parallel fishery is conducted within the
constraints on the federal fishery.

Parallel fisheries occur inside State territorial waters from 0 to 3 nm, which happen to lie almost entirely
within Steller sea lion critical habitat. Usually, the State mirrors federal closure areas for Steller sea lions.
Two notable exceptions occurred regarding the 2001 protection measures. The State adopted all of the
federal closures areas contained in the 2001 conservation measures (NMFS 2001), except for fishing for
Pacific cod using pot around Cape Barnabas and Caton Island. Waters out to 3 nm around these two sites
was not closed by the State, thus federal regulations were modified in 2003 to allow them to be open for
pot fishing.

The GOA and BSAI FMPs reference the groundfish fisheries of the State of Alaska. Since some of the
stocks of groundfish harvested in State waters may be the same stocks that are harvested in Federal
waters, provisions are made for some groundfish stocks to allow both a fishery in State waters and a
fishery in federal waters.

2.3 Exploitation Strategy

In 2002, the Council convened a panel to provide an independent scientific review of the current harvest
strategy embodied in the FMPs (Goodman et al. 2002). The focus of the review was on describing the
harvest policy, the role of F4q, as a reference point, and to determine whether changes should be made to
account for particular species or ecosystem needs in accordance with the MSA. This opinion relies
heavily on the Goodman et al. (2002) report; it provides an excellent review of the harvest strategy and
the potential consequences to non-target species and the ecosystem as a whole. See the Goodman et al.
(2002) report for further background on fisheries management and exploitation strategy. This section of
the opinion focuses on describing the exploitation strategy as it relates to harvests of prey species
important to ESA-listed species and incorporates much of the descriptive text from Goodman et al.
(2002).

Harvests in the BSAI and GOA fisheries are governed by the BSAI and GOA FMPs. Identification of an
explicit “harvest strategy” in these FMPs is somewhat problematic (Goodman et al. 2002). The FMPs
allow for a wide range of possible harvests for any given stock in any given year, such that, the plans are
consistent with a large number of harvest strategies. However, any harvest allowed by the FMPs is
required to be consistent with the National Standards described in the MSA. Of particular relevance in
this regard is National Standard 1, which states, “Conservation and management measures shall prevent
overfishing while achieving, on a continuing basis, the optimum yield from each fishery for the United
States fishing industry” (Title III, Section 301(a)(1)). Optimum yield, in turn, is defined as that which
(Section 3(28)):

a. will provide the greatest overall benefit to the Nation, particularly with respect to food production
and recreational opportunities, and taking into account the protection of marine ecosystems;

b. is prescribed as such on the basis of the maximum sustainable yield from the fishery, as reduced
by any relevant economic, social, or ecological factor; and

c. in the case of an overfished fishery, provides for rebuilding to a level consistent with producing
the maximum sustainable yield in such fishery.

Definitions that may be referenced when considering the exploitation strategy are:
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.
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Optimum yield (OY) is the amount of fish which:

a) will provide the greatest overall benefit to the Nation, particularly with respect to food
production and recreational opportunities, and taking into account the protection of
marine ecosystems;

b) is prescribed as such on the basis of the MSY from the fishery, as reduced by any
relevant economic, social, or ecological factor; and

c) in the case of an overfished fishery, provides for rebuilding to a level consistent with
producing the MSY in such fishery.

Overfishing level (OFL) is a limit reference point set annually for a stock or stock complex during the
assessment process. Overfishing occurs whenever a stock or stock complex is subjected to a rate
or level of fishing mortality that jeopardizes the capacity of a stock or stock complex to produce
MSY on a continuing basis. Operationally, overfishing occurs when the harvest exceeds the OFL.

Acceptable biological catch (ABC) is an annual sustainable target harvest (or range of harvests) for a
stock or stock complex, determined by the Plan Team and the Scientific and Statistical
Committee during the assessment process. It is derived from the status and dynamics of the stock,
environmental conditions, and other ecological factors, given the prevailing technological
characteristics of the fishery. The target reference point is set below the limit reference point for
overfishing.

Total allowable catch (TAC) is the annual harvest limit for a stock or stock complex, derived from the
ABC by considering social and economic factors.

In addition to definitional differences, OY differs from ABC and TAC in two practical respects. First,
ABC and TAC are specified for each stock or stock complex within the “target species” and “other
species” categories, whereas OY is specified for the groundfish fishery (comprising target species and
other species categories) as a whole. Second, ABCs and TACs are specified annually whereas the OY
range is constant. The sum of the stock-specific ABCs may fall within or outside of the OY range. If the
sum of annual TACs falls outside the OY range, TACs must be adjusted or the FMP amended and in the
case of the BSAI, congressional action would be necessary for a statutory amendment (Consolidated
Appropriations Act of 2004 sets the BSAI OY at 2 million mt).

2.3.1 Background: Principles of Sustainable Fisheries and Surplus Production

The average biomass (weight of the stock) at which a stock persists depends on the relationship between
the spawning (breeding) stock biomass and the average production of new fish, reduced to take account of
how well those recruits survive after they enter the fishery. The relationship between stock biomass and
production is of major importance in fisheries management. If there was no stock then there could not be
any production. At the other end of the spectrum, such as that in a pristine environment, there would also
be zero or negative production because regardless of how many recruits were produced, there would not
be enough food for them to all grow and survive through to an age at which they would be caught.
Between the zero and high values of stock biomass where production is zero, there are intermediate
values of stock biomass at which production increases to a maximum and then decreases again.

It is theoretically possible to have sustainable fishing at almost any level of stock biomass, so long as the
catch that is taken balances the production. In principle, therefore, sustainable fishing could take place
anywhere between very low or very high stock sizes. The ability to manage with confidence a stock to
any given stock size would depend, however, on how well the stock size is known, how well the
relationship between stock size and production is understood, how well catches can be controlled to
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match production, the dynamics of the stock’s response to deviations from the intended level of catch, and
a variety of other difficult and uncertain factors.

The level of stock size that produces the maximum possible production is the biomass at maximum
sustainable yield (Bysy). In practice, because of economic and social objectives, as well as uncertainty,
there are good reasons for trying to manage fish stocks near to, but somewhat below the stock size that
confers MSY. The MSY is the highest theoretical production (yield, or catch) that can be continuously
taken from a stock under constant environmental conditions without affecting the production of new
recruits. It is estimated from models based on surplus production, stock-recruitment relationships, and
other methods. In practice, MSY, and the level of fishing effort needed to take it are difficult to assess.
Nevertheless, MSY is a benchmark in fisheries theory, international agreements and national legislation;
as such, it is the basis for important reference points used in fishery management.

The assessment of a fish stock (and the potential for harvest) is generally based on the assumption that the
fished populations are closed. Under this assumption, populations can increase in number only through
recruitment and can decrease in number only through mortality. That is, the populations are replenished
numerically only by the annual addition of a new cohort or year-class. In terms of biomass, the
populations change by additions due to recruitment and physical growth, and by losses due to natural and
fishing mortality.

The number of fish constituting the fished part of a population is determined, then, by the combination of
ongoing mortality of all cohorts and annual recruitment of a new cohort. Mortality may result from
natural causes (i.e., natural mortality), or may result from fishing (i.e., fishing mortality). Recruitment is
determined by a number of factors, the roles of which may vary considerably by (among other things)
stock, area, and time. The factors that determine recruitment are a matter of considerable debate and
research. For example, the Fisheries-Oceanography Coordinated Investigations (FOCI) program was
initiated by the National Oceanic and Atmospheric Administration (NOAA) in 1984 to investigate the
factors determining recruitment of pollock in the GOA.

For an unfished stock of a particular size, recruitment may occur at levels greater than necessary to
replace a stock (i.e., maintain the stock at that size). Such “excess” is essential, for example, for
population growth. In a deterministic “single-species context”, this excess is considered a surplus that can
be removed by fishing without harm to the stock. The concept of surplus recruitment is illustrated by the
Ricker (1954) stock-recruitment relation in Figure 2.3. The Ricker curve indicates a density-dependent
relation between stock and recruitment where recruitment varies as a function of some measure of stock
size (e.g., number or biomass). The Ricker curve also suggests that recruitment reaches a peak at some
stock level and then declines with increasing stock size. The excess or surplus recruitment in this case is
represented by the vertical difference between the stock-recruitment line and the replacement line. In the
simplest case, without random variability and where the fishable stock consists of a single age group, this
excess represents sustainable yield. At some stock size, the excess reaches a maximum, which is the
maximum sustainable yield.

In the Ricker curve, recruitment reaches a peak and then declines. While the decline could indicate
changes in both reproduction of the stock and mortality of pre-recruits, Ricker (1954) attributed it to
compensatory mortality of pre-recruits through mechanisms such as predation and, in particular,
cannibalism. Thus, the number of young produced probably continues to increase with increasing stock
size, but fewer young survive to recruitment. The remainder are “lost” to various forms of mortality.

The Beverton-Holt spawner-recruit relationship has the feature that recruitment increases as a function of

spawning biomass to an asymptotic level. In contrast, the Ricker curve has a dome-shaped pattern in
which recruitment peaks at an intermediate level. The biological mechanism(s) for this peak include
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cannibalism of adults on small fish and crowding effects due to overescapement. Consequently, it need
not be true that equilibrium recruitment is highest at the pristine carrying capacity.

2.3.1 Overview of the Harvest Strategy
The following description is excerpted from Goodman et al. (2002):

The current harvest strategy is essentially a maximum sustainable yield (MSY) single-species
approach, modified by some formal safeguards incorporated to ward against overfishing as
defined from the single-species standpoint, and with opportunities of a less-structured nature for
reducing harvest rates further in response to perceived social, economic and ecological concerns.
No quantitative standards or specific decision rules are stated for these latter considerations,
except as they are imposed, from outside the MSA, by the ESA or the MMPA, and only for
particular populations.

The overfishing level (OFL) set for each stock is an estimate either of the fishing mortality rate
associated with MSY (Fysy) or an estimate of a surrogate for Fysy. The OFL is treated in the
management system as a limit that should not be exceeded except with a very low probability.
The acceptable biological catch (ABC) set for each stock is an estimate of a target rate, which is
intended to establish some margin between it and the OFL. The hope is that managing so as to
achieve this target on average will accomplish the desired compliance with exceeding the limit
(OFL) only rarely. The ad hoc downward adjustments of harvest in response to other social,
economic, and ecological considerations takes place in the deliberations where the total allowable
catch (TAC) is set subject to the constraint that it be less than or equal to the ABC.

The formulaic component of the reduction of harvest rate from the theoretical MSY harvest rate
(from OFL to ABC) is by an amount that is often modest, when expressed as a fraction of the
harvest rate; but in terms of the total tonnage involved, or its dollar value, the amount is
considerable. The margin is also small relative to real natural variation, and small relative to the
practical uncertainty about stock status or population parameters for many of the target stocks and
indeed for most of the ecosystem. By contrast, in actual practice, the reduction of the TAC from
the ABC has for some stocks and some years been quite large, but there is no explicit and general
formula for this reduction.

The formal and standardized quantitative portions of the process of determining OFL and ABC
begin with the assignment of each stock to one of six “Tiers” based on the availability of
information about that stock. Tier 1 has the most information, and Tier 6 the least. The so-called
F49v, construct, which is one focus of our review, plays a prominent role in some of the Tiers (2,
3, and 4) but not the others. Notably, in Tier 3 (which is where many of the major BSAI/GOA
stocks are assigned) and Tier 4, the estimate of F,, is used as a surrogate for a fishing mortality
rate that is somewhat below FMSY.

F400, 1s the calculated fishing mortality rate at which the equilibrium spawning biomass per recruit
is reduced to 40% of its value in the equivalent unfished stock. This is an esoteric, but useful,
measure of the amount by which the associated fishing rate reduces the stock size, in the long run.
The useful features of this particular measure are two-fold. First, its calculation is less sensitive to
the details of the stock-recruitment relationship than is the calculation of Fysy, so it is practical to
estimate F40% for stocks that are not well enough studied for estimation of Fy;sy. The second is
that, for a range of dynamics encompassing many, but not all, of the BSAI and GOA target
groundfish stocks, modeling studies have shown that harvesting at F3s, accomplishes about the
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same thing as harvesting at Fysy, so harvesting at the slightly lower rate, F4q.,, establishes a
modest margin of safety.

2.3.2 MSY and Optimum Yield

Concepts such as productivity and MSY should be viewed in terms of the groundfish complex as a unit
rather than for individual species or groups. Yet, due to the difficulty in doing this, estimates of the
groundfish complex have been computed by summing MSY estimates for individual species and species
groups. Under the MSA, optimum yield is prescribed on the basis of the maximum sustainable yield from
each fishery, as reduced by any relevant economic, social, or ecological factor (16 U.S.C. 1802 §
3(28)(B)). In both the BSAI and GOA FMPs the concept of optimum yield has been applied to the sum
total of the groundfish catch in these regions. Optimum yield for total BSAI groundfish catch is set as a
range from 1.4 million mt to 2.0 million mt (NPFMC 2005a). The endpoints of the range were determined
by subtracting 15% from the endpoints of the range of MSY estimates available at that time. The BSAI
FMP justified the 15% reduction by stating that it 1) reduces the risk associated with relying upon
incomplete data and questionable assumptions in assessment models used to determine the condition of
stocks, and 2) is probably a conservatively safe level for the groundfish complex.

Early studies estimated MSY for the GOA groundfish complex ranging from 804,950 mt in 1983 to
1,018,750 mt for the 1987 fishing year. This range was obtained by summing the MSY ranges for each
target species excluding the “other species” category. However, current multi-species models suggest that
the sum of single-species MSY's provides a poor estimate of MSY for the groundfish complex as a whole
(NPFMC 2005b). The range of optimum yield specified in the FMP is 116,000-800,000 mt of groundfish
for the target species and the “other species” categories, to the extent this can be harvested consistently
with the management measures specified in this FMP. This range was established in 1987 based on the
examination of historical and recent catches, recent determinations of ABC, and recent and past estimates
of MSY for each major groundfish species. This derivation from historical estimates of MSY and fishery
performance reflects the combined influence of biological, ecological, and socioeconomic factors. The
end points of the range were derived as described below.

For the minimum value, 116,000 mt was approximately equal to the lowest historical groundfish catch
during the 21-year period 1965-1985 (116,053 mt in 1971, NPFMC 1986). In that year catches of pollock,
Pacific cod and Atka mackerel were all at very low levels. Given the status of the groundfish resources
and the present management regime, it was considered extremely unlikely that future total harvest would
fall below this level. Thus, the TACs must be established so as to result in a sum of at least 116,000 mt.
The upper end of the OY range, 800,000 mt, was derived from MSY information. The MSY for all
species of groundfish (excluding the other species category) between 1983 and 1987 ranged from 804,950
mt in 1983 to 1,137,750 mt for the 1987 fishing year. The average MSY over the five-year period was
873,070 mt. Therefore, the upper end of the range is approximately equal to 92 percent of the mean MSY
for the five-year period. The ABC summed for all species ranged from 457,082 mt in 1985 to 814,752 mt
in 1987. Most of the variation in the ABC and catch over the five-year interval resulted from changes in
the status of two species: pollock and flounder. Pollock ABC ranged from 112,000 mt in 1987 to 516,600
mt in 1984; while flounder ABC ranged from 33,500 mt in 1985 to 537,000 mt in 1987. Therefore, the
800,000 mt upper end of the OY range was selected in consideration of the volatility in pollock and
flounder ABC, and the potential for harvesting at MSY.

Fusy has a long history as a target level of fishing mortality at which stocks could be managed in order to
maximize yields. However, the experience accumulated over past decades shows that FMSY is not
necessarily a good target from a conservation perspective, or from an economic one or even from the
perspective of sustainable yields (Ludwig 1995). Due to natural fluctuations, for example, the long-term
average yield that can be obtained from an Fysy policy will be lower than the MSY level that would be
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estimated assuming constancy. Similarly, if a constant catch level, equal to the calculated MSY assuming
constancy, is taken annually from a fluctuating population, the stock will decline. An added problem is
that FMSY is difficult to estimate and, therefore, it is difficult to implement Fy;sy policies accurately
without exceeding the intended target with an unsatisfactory frequency.

The practical realization that many stocks in fact were overfished, despite being hypothetically managed
at Fysy, was influential in the negotiation of several international instruments during the mid-1990s and in
the reauthorization of the MSA in the U.S. An end result was a policy change to treat Fysy as a limit
rather than a target.

2.3.4 Harvest Control Rules

The National Standard Guidelines distinguish between limiting reference points (which management
seeks to avoid) and target reference points (which management seeks to achieve). In the case of target
harvest levels or rates, the Guidelines encourage a precautionary approach as follows (50 CFR §
600.310(f)(5)).

(1) Target reference points should be set safely below limit reference points.

2) A stock that is below its MSY level should be harvested at a lower rate than if the stock
were above its MSY level.

3) Criteria used to set target catch levels should be explicitly risk averse, so that greater
uncertainty regarding the status or productive capacity of a stock corresponds to greater
caution in setting target catch levels.

The Guidelines envision that limit and target fishing mortality rates will often be cast in the form of
“harvest control rules,” which are functions that determine fishing mortality based on stock size (50 CFR
§ 600.310(c)(2), § 600.310(f)(4)(i1)). In particular, the Guidelines presume that MSY will be estimated
using an “MSY control rule” which describes how the Council would set harvest rates if maximization of
long-term average yield were its primary goal. An MSY control rule would be an example of a limit
reference point. A wide variety of functional forms can be used to define harvest control rules (Restrepo
et al. 1998).

The BSAI and GOA Groundfish FMPs define two sets of harvest control rules which follow the
precautionary approach outlined above to a considerable extent. One set of control rules defines the limit
harvest rate that is used to determine the “overfishing level” (OFL), and the other defines the upper
boundary for the target harvest rate that is used to determine the “acceptable biological catch” (ABC).
The ABC is defined as a preliminary description of the acceptable harvest (or range of harvests) for a
given stock or stock complex. Its derivation focuses on the status and dynamics of the stock,
environmental conditions, other ecological factors, and prevailing technological characteristics of the
fishery.

The two sets of harvest control rules in the BSAI and GOA Groundfish FMPs are prescribed through a set
of six tiers which are listed bel