FINAL
ENVIRONMENTAL ASSESSMENT /REGULATORY IMPACTYREVIEW
FOR
AMENDMENT 21la - Revised
TO THE FISHERY MANAGEMENT PLAN FOR
THE GROUNDFISH FISHERY OF THE

BERING SEA AND ALEUTIAN ISLANDS

Prepared by the staffs of the

National Marine Fisheries Service:
Alaska Department of Fish and Game
Alaska Commercial Fisheries Entry Commission
North Pacific Fishery Management Council

November 1994



TABLE OF CONTENTS

EXECUTIVE SUMMARY . . . ¢ v v v o 4 o« o« a o o o o« o o o o o« =

1.0

INTRODUCTION . . . . . . e e e e e e e e e e e e
1.1 Management Background e e e e e e e e e e e e e e
1.2 Purpose of the Document . . . . . . . . . .« .« .« . .
1.2.1 Environmental Assessment . . . . . . . . . .
1.2.2 Regulatory Impact Review . . . e e e e .
1.3 Description of the Groundfish Flsherles e e e e
CLOSE AREA AROUND THE PRIBILOF ISLANDS TO TRAWLING . .
2.1 Proposal Background . . . . < ¢ ¢ ¢ 4 ¢ 4+ e . .
2.2 Purpose of and Need for the Proposed Action . . .
2.3 Alternatives for Pribilof Islands Area Trawl
Activities . . e e e e e e e e e e e e e e e
2.4 Analysis of the Alternatlves e e e e e e e e e
2.4.1 Analysis of Alternative 1: Status quo,
allow trawling in the areas around the
Pribilof Islands . . . . e e e e e e e e
2.4.2 Analysis of Alternatlves 2 - 7: Closure of
IPHC Area 4C, closure of a 25 mi radius
around the Pribilof Islands, Closure of IPHC
Area 4C west of 169°W. . . . . . ¢ .« « « + . .
2.4.3 Analysis of Alternative 8: Area defined by
crab habitat . . . . . . . . . . . o . . . ..
2.4.3.1 Background: . . . e e
2.4.3.2 Distribution of Blue Klng Crab . e e
2.4.3.3 Boundary Selection: . . . . . . . .
2.4.3.4 Effects of closure boundary: . . . . .
2.4.3.5 Economic Impacts: . . . . . . . . . .
2.4.4 Analysis of Alternative 9: Closure of area
defined by blue king crab habitat when 1
percent of previous year's blue king crab
abundance is reached. . . . . . . . . . . . .
2.4.5 Analysis of Alternative 10: Closure of area
defined by blue king crab habitat when 20,000
king crab have been caught. . . . . . . . . .
2.4.6 Analysis of Alternative 11: Permanent
closure of a subarea near the Pribilofs with
closure of area defined by blue king crab
. habitat when a limit is reached. . . . . . . .
2.5 Other considerations: . . . . . . . . . . < < . . .
2.5.1 Red kingcrab . . . . . . . . . . . . . ..
2.5.2 C. bairdi Tanner crab . . . . . . . . . . . .
2.5.3 Korean Hair crab . . . . ¢ v v o o o v « o .
2.5.4 Pacific Halibut . . . . . . . . . . . . . . .
2.5.5 Seabirds . . . . . ¢ 0 . 0 0 e e e e e e e
2.5.6 Marine mammals . . . . e e e e e e e
2.5.7 Effects of bottom trawllng . . . e e e
2.5.8 Effects on Management and Enforcement Costs .
2.6 Summary of Analyses . . . . . . . . . .

i

H

o
- O W 00 J

12

12

13
14

15

16

16
16
i8
i8
22
24

26

30

31
33
33
33
33
34
35
35
38
38
38



3.0 REFERENCES . . . . « + ¢ o o« « o o o« o 0 o o o 0000 41
4.0 LIST OF PREPARERS . . . . . =+ « + =« « o = o = = = = = ¢ 42

Appendix A. NMFS annual trawl survey of the eastern Bering
Sea. Blue king crab, 1975-1992; Red king crab, 1988~
" 1992; C. bairdi Tanner crab, 1975, 1980, 1985, and
1990. U A S T A-1

Appendix B. Observed hauls for which species identification
of crab bycatch was made. Foreign, 1982-1987; Joint
Venture, 1985-1989; Domestic 1989 and 1991. e v+ « <« . B-1

Appendix C. Location of seabird foraging areas near the

pribilof Islands. Provided by the U.S. Fish and
Wwildlife Service. . . . . o o . o o e e e e e s c-1

ii



FIGURES

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

2.1

The Pribilof Islands in the Bering Sea with
associated depth contours and previously proposed
25 nm buffer.

Comparison of groundfish adjusted gross and net

"values among Alternatives 1 - 7 and scenarios 1

and 2. Alternatives and scenarios defined in text
and Tables 2.1 and 2.2.

Historic blue king crab abundance estimates from
NMFS annual trawl surveys and annual directed
catch, 1974-1992.

Estimated abundance of Pribilof Islands blue king
crab abundance by size category, 1980 - 1992.

Location and catch in numbers of blue king crab in
the Pribilof Islands area, 1982/83 season. Blocks
represent 1/2° latitude by 1° longitude
statistical reporting areas.

Location and catch in numbers of blue king crab in
the Pribilof Islands area, 1983/84 season. Blocks
represent 1/2° latitude by 1° longitude
statistical reporting areas.

Proposed closure area surrounding the Pribilof
Islands for blue king crab population and habitat
conservation.

Location of individual observed hauls in the
domestic flatfish and other flatfish fisheries,
1990-1992. Heavy line indicates proposed closure
area. :

Location of individual observed hauls in the
domestic fisheries which were not flatfish nor
other flatfish fisheries, 1990-1992. Heavy line
indicates proposed closure area.

Observed groundfish catch in metric tons from the
entire Bering Sea, from the general area around
the Pribilof Islands, and from the proposed
closure zone, 1991.

Observed groundfish catch in metric tons from the
entire Bering Sea, from the general area around
the Pribilof Islands, and from the proposed
closure 2one, 1992.

iii



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Observed king crab (all species) bycatch in metric
tons from the entire Bering Sea, from the general
area around the Pribilof Islands, and from the
proposed closure zone, 1991.

observed king crab (all species) bycatch in metric
tons from the entire Bering Sea, from the general
area around the Pribilof Islands, and from the
proposed closure zone, 1992.

One percent of estimated Pribilof Islands blue
king crab abundance by size category, 1980-1992.
Oobserved bycatch and bycatch adjusted by ratio of
observed to reported groundfish represented by
lines.

Average weight per crab (in pounds) as reported by
NMFS observer program, as observed in Pribilof
Islands area, and as occurs in directed pot
fishery.

Percentage of blue king crab which were
categorized as small female (< 90mm) or juvenile
male (< 110mm) in observed trawls and annual NMFS

survey.

Total observed king crab (all species, unexpanded)

" from foreign, joint venture, and domestic

fisheries by area of bycatch.

_ Estimated king crab bycatch (expanded to

unobserved vessels) by month and year.

Estimated total groundfish catch in the Pribilof

Island area from the 1989, 1991 and 1992 domestic
groundfish fisheries. Total catch and estimated

catch given closure of defined area are provided

for each year.

Subarea defined for permanent closure in the
Pribilof Islands area, as in Alternative 11.

Historic groundfish catch (weight in tons) by area
expressed as a percentage of the total observed
groundfish catch for the entire Bering Sea.

Historic king crab bycatch (number of crab) by
area expressed as a percentage of the total
observed king crab bycatch for the entire Bering

Sea.

iv



Figure

Figure
Figure
Figure

Figure

2.26

2.27

Historic effort (number of tows) by area expressed
as a percentage of the total observed number of
tows for the entire Bering Sea.

Mean number of halibut per tow by area for hauls
containing halibut only.

Mean weight of halibut per tow by area for hauls
containing halibut only.

Percentage of all tows containing halibut and all
tows without halibut by area.

Halibut bycatch rates as number of halibut per
metric ton of groundfish catch by area for
foreign, joint venture, and domestic hauls.



TABLES

Table 2.1

Table

Table

Table

Table

catch and value for directed groundfish and bycatch
species in the BSAI fisheries under Alternatives 1
through 7 under Scenario 1 for closing areas around the
Pribilof Islands.

catch and value for directed groundfish and bycatch
species in the BSAI fisheries under Alternatives 1
through 7 under Scenario 2 for closing areas around the
Pribilof Islands. ‘

percentage of total Bering Sea groundfish catch and
total Bering Sea king crab bycatch taken within the
general Pribilof Island area and within defined closure
area for each target fishery.

Mean groundfish catch and mean king crab bycatch taken
in the entire Bering Sea, within the general Pribilof

Island area, and within the area proposed for closure

for each target fishery.

Percentage of total Bering Sea groundfish catch and
total Bering Sea king crab bycatch taken within the
general Pribilof Island area, within defined closure
area, and within permanent closure subarea for each

target fishery.

vi



EXECUTIVE SUMMARY

Amendment 2la - Revised

Background

In response to habitat concerns for blue king and korean
hair crab, marine mammals, and seabirds, the Central Bering Sea
Fishermen's Association initiated a proposal in 1989 to establish
areas closed to trawling in the Pribilof Islands area. The
intent of this proposal was to protect this unigque habitat and
ecosystem so that it could contribute long-term benefits to the
fisheries surrounding the waters off the Pribilof islands area.

Fishing for groundfish using trawl gear is authorized in the
waters off St. Paul, St. George, Walrus and Otter Islands
(Pribilof islands area) under the FMP for groundfish in the BSAI
and under regulations at 50 CFR 675. In addition to providing
habitat for commercially important groundfish, the Pribilof
islands area provides the necessary habitat for blue king crab,
juvenile groundfish, Korean hair crab, marine mammals, seabirds
and their prey species. The rocky benthos habitat immediately
surrounding the Pribilof islands area provides essential food
resources and protection for juvenile crab and fish species,
which are prey species for marine mammals and seabirds.

NMFS trawl surveys indicate that from 1975-1993 the historic
estimated abundance of blue king crab in the Pribilof islands
area decreased significantly. The abundances of blue king crab
populations decreased from 106 million in 1980, to 10 million in
1992 according to the estimated abundance obtained from NMFS
trawl surveys. As a result of the decrease in crab abundance,
the State of Alaska, Pribilof Island crab fishery has not been
conducted since 1987. Continued trawling under the current FMP
for groundfish in the Pribilof islands area could further
jeopardize the productivity of marine resources living in this
habitat and the essential food resources that it provides.

The Pribilof islands area contributes an essential food
resource of prey species that allows for optimal foraging and
breeding opportunities for marine resources dependent on the
habitat in this area. Fish, crab, seabird, and marine mammal
populations are dependent on the habitat that the Pribilof
islands area provides. During the breeding season, approximately
two-thirds of the northern fur seal population, and an estimated
88 and 92 percent of red-legged kittiwakes and Alaskan thick-
pilled murre, respectively, breed in the Pribilof islands area.



Potential exists for the groundfish trawl fishery to
continue to disrupt the populations of fish, crab, seabirds,
marine mammals, and their prey species. The blue king crab
population could continue to be adversely affected by the use of
trawl gear in the Pribilof islands area. Unlike other crab
species, blue king crab populations do not extend uniformly
across the Bering Sea shelf, but are found in isolated
populations located in waters surrounding the Pribilof islands
area, St. Matthew, and St. Lawrence Island. Juvenile blue king
- crab are dependent on this rocky habitat, and have a restricted
distribution in the Bering Sea. The significant drop in the blue
king crab populations initiated a proposed FMP amendment to
establish a Pribilof island habitat conservation area to protect
blue king crab and other marine resources dependent on this

habitat.

At its September, 1991 meeting, the North Pacific Fishery
Management Council (Council) requested that an analysis be
prepared to identify those areas needing protection and analyze
alternative options. The State of Alaska, Department of Fish and
Game (ADFG) prepared an environmental assessment/regqulatory
impact review (EA/RIR) of this proposal to establish a Pribilof
island habitat conservation area along with two additional
halibut and salmon bycatch measures. Initially, this analysis
and proposed amendment was part of Amendment 21 (50 CFR 14525).
However, at its April 1992 meeting, the Council voted to move the
pribilof island area trawl closure forward as a separate analysis
and management measure (Amendment 21a).

Amendment 21a, which proposed to establish a Pribilof
islands habitat conservation area, was released for public review
on October 29, 1992, and again in September 1993. During both
review processes the Council recommended that additional
alternatives be added. The purpose of the recommendation was to
define the areas that would protect a majority of the species and
habitat, while providing access to groundfish resources. These
analyses identified areas of high blue king crab bycatch and low
groundfish harvests. The Pribilof islands habitat conservation
area was determined through an analysis that was based on both
the distribution of crab and groundfish. As a result of this
analysis, the proposed Pribilof islands habitat conservation area
does not significantly impact fishermen as it incorporates the
protection the marine resources deperident on this habitat while
allowing for groundfish harvests.

At its December, 1993 meeting, the draft EA/RIR was reviewed
by the Council and sent to the interested public for review. The
Council considered the testimony and recommendations of its
Advisory Panel (AP), Scientific and Statistical Committee (ssc),
fishing industry representatives and the general public on



alternative habitat protection zones and how these areas were to
be defined, established and managed during the April 1994 meeting
and took action to establish an area surrounding the Pribilof
island area as a habitat conservation area to prohibit the use of
trawl gear. This EA/RIR, which was prepared by the Alaska
Department of Fish and Game (ADFG), incorporated additional
alternatives that were primarily based on the habitat and
distribution of blue king crab. Alternative 8 of the EA/RIR was
‘recommended by the Council during the April 1994 meeting. The
following area, under Alternative 8 was recommended by the

Council:

Pribilof Islands Habitat Conservation Area: Trawling is
prohibited at all times in the EEZ within the area bounded by a
straight line connecting the following pairs of coordinates in

the following order:

(57 57.0', 168 30.0')

14
(56 55.2', 168 30.0')
(56 48.0', 169 2.4"')
(56 34.2', 169 2.4"')

(56 30.0, 169 25.2')
(56 30.0, 169 44.1')

(56 55.8', 170 21.6")
(57 13.8', 171 0.0')
(57 57.0', 171 0.0')
(57 57.0', 168 30.0')

This area was established based on the distribution and
habitat of blue king crab in the NMFS annual trawl surveys, and
on observer data. This area encompasses a major portion of the
historic blue king crab distribution and incorporates data from
years of low abundance and data from years when the population
was expanding. The Pribilof islands habitat conservation area
protects a majority of the crab habitat in the Pribilof islands
area, while minimizing the area affecting trawl operations for

groundfish.

The Council, through this amendment, intends to promote the
conservation and management of the fishery resources and to
further the objectives of the Magnuson Act. A proposed rule was
published in the Federal Register on October 17, 1994 (59 FR
51177), and a technical amendment was published in the Federal
Register on November 3, 1994 (59 FR 55076) as the first part in
this rulemaking process to establish a habitat conservation zone
.surrounding the Pribilof island area. A final rule was prepared
by the NMFS region on November 29, 1994.



purpose of the Proposed Action

The stated purpose of the proposed action is to eliminate
trawl activities in areas of importance to blue king crab and
Korean hair crab stocks so that these stocks may build to and be
maintained at exploitable levels, and seabird and marine mammal
populations may increase to levels sustainable by a habitat
undisturbed by bottom trawl activities. In addition, the proposal
contends that elimination of pottom trawl activities in IPHC Area
4C or a similar area will reduce bycatch of juvenile halibut and
crab. Bottom trawling is alleged to be destructive to the
habitat of these animals including their prey species, as well as
to the animals themselves including their juvenile stages.

Alternatives Considered

Revised Amendment 2l1a (December 1993) includes analysis of the
following alternatives:

Alternative 1: Status quo -no area closures adjacent to the
Pribilof Islands.

Alternative 2: Close IPHC Area 4C to bottom trawling.

Alternative 3: Close IPHC Area 4C to all trawling.

Alternative 4: Close waters within a 25-mile zone around
the islands to bottom trawling.

Alternative 5: Close waters within a 25-mile zone around
the islands to all trawling.

Alternative 6: Close waters within IPHC Area 4C West of 169
W. to bottom trawling.

Alternative 7: Close waters within IPHC Area 4C West of 169
W. to all trawling.

Alternative 8: (PREFERRED) Close an area defined by crab
habitat. ~

Alternative 9: Close an area defined by crab habitat when
a limit of 1 percent of estimated blue king
crab abundance is reached.

Alternative 10: Close an area defined by crab habitat when
a limit of 20,000 king crab is reached.

Alternative 11: Close an area defined by crab habitat when
a limit is reached. Maintain a subarea
permanently closed to trawling.




Summary of Analysis

Results based on the Bering Sea Bycatch Model indicated no
discernible differences among Alternatives 1 - 7 in groundfish
catch and bycatch levels. In other words, the alternatives did
not differ greatly from status quo. Remaining differences could
still be attributed to the method of accumulating catches used in
the model. However, the scale of model specific differences have
been reduced to the smallest level possible. Alternatives 2 - 7
would limit access by trawlers to the area south of the Pribilof
Islands between the 200 m and 100 m depth contours, which is not
important blue king crab habitat, but is important to the pollock
and Pacific cod fisheries.

Through spatial display of NMFS annual trawl surveys;
foreign, joint venture, and domestic observer data; and the
directed commercial crab catch, the analysis of Alternative 8
provides an understanding of blue king crab habitat, trawl
flshlng effort and the distribution or feeding areas of other
marine species. Analysis of this information was used to
delineate an area for closures that provides trawl access to the
majority of groundfish resources in the Pribilof Islands area,
yet affords habitat protection for blue king crab. The boundary
selected does not encompass the entire range of blue king crab in
the area, but does surround the habitat with highest blue king
crab concentrations. 1Included in the boundary is habitat wvital
to juvenile blue king crab, populations of red king crab,
populations of Korean hair crab, and some of the area 1mportant

to foraging seabirds.

The boundary in Alternative 8 was selected to allow trawl
access to the edge of the 100 m contour and the groundfish
resources to the east and north of the Pribilof Islands. The
boundary was also drawn with straight edges and as few corners as
possible in order to facilitate ease of closure enforcement.
Analysis has shown little or no impact on pollock or Pacific cod
fisheries and a small impact on flatfish fisheries.

The overall impact of the alternatives on groundfish
fisheries is expected to be small in relation to Alternative 1,
status quo. The impact on king crab stocks, Korean hair crab
stocks, and seabird foraging under Alternative 8 is expected to
provide the most beneficial results and contain_no negative
impacts when compared with Alternative 1.

The benefits to crabs, seabirds, and marine mammals under
Alternative 8 are reduced in Alternative 9 because of continued
access to the area by trawlers until the limit based on 1 percent
of blue king crab abundance is attained. The benefits of
Alternative 8 are reduced by lesser amounts under Alternatives 10
and 11 because of generally lower limit constraints and continued



protection of a portion of the area defined for closure under
Alternative 8. Alternative 11 would allow an increased bycatch
of king crab over Alternative 8 for marginal increases in
groundfish catch. Alternatives 9, 10, and 11 all allow greater
_access to groundfish, but the increased harvest opportunities are
minimal in comparison to the increased bycatch of crab that
occurs when vessels operate in the area defined for closure in

Alternative 8.

= Alternative 8 closure area is defined by critical blue king
crab habitat.

<4 A small amount of groundfish catch comes from the closure
area defined in Alternative 8, however, this is the area of
highest crab bycatch.

® The Pribilof Islands blue king crab population remains
depressed while St. Matthew and St. Lawrence populations
have rebounded.

® Closure area generally has higher halibut bycatch rates than
surrounding areas. ‘

& The closure area will protect important foraging areas for
seabirds.
& All alternatives allow jncreased king crab bycatch for small

gains in groundfish catch when compared to Alternative 8.

1.0 INTRODUCTION

1.1 Management Background

The eastern Bering Sea groundfish fisheries in the exclusive
economic zone (EEZ) are managed under the Fishery Management Plan
of the groundfish fisheries in the Bering Sea/Aleutian Islands
(BSAI) Area. The fishery management plan (FMP) was prepared by
the Council under the Magnuson Fishery Conservation and
Management Act (Magnuson Act). The BSAI groundfish FMP was
approved by the Secretary of Commerce (Secretary) and became
effective in 1982.

actions taken to amend FMPs or implement other regulations
governing the groundfish fisheries must meet the requirements of
Federal laws and regulations. Among the most important of these
are the National Environmental Policy Act (NEPA), the Endangered
Species Act (ESA), the Marine Mammal Protection Act (MMPA)
Executive Order (E.O.) 12291 and the Regulatory Flexibility Act



(RFA) .

NEPA, E.O. 12291 and the RFA require a description of the
purpose and need for the proposed action as well as a description
of alternatlve actions that may address the problem. This
information is included in Section 1 of this document. Section 2
contains information on the biological and environmental impacts
of the alternatives as required by NEPA. Impacts on endangered
species and marine mammals are also addressed in this section.
Section 3 contains a Regulatory Impact Review (RIR) which
addresses the requirements of both E.O0. 12291 and the RFA that
economic impacts of the alternatives be considered. Section 4
specifically addresses the impacts of the proposed action on

small businesses.

This Environmental Assessment/Regulatory Impact Review
(EA/RIR) addresses the proposal to prohibit trawling in specified
areas in the waters surrounding the Pribilof Islands to protect
the habitat of blue king and Korean hair crab, seabirds, marine

mammals, and their prey.

The Council solicits public recommendation for amending the
BSAI groundfish FMP on an annual basis. Amendment proposals are
then reviewed by the Council's GOA and BSAI groundfish FMP Plan
Teams (PT), Plan Amendment Advisory Group (PAAG), Advisory Panel
(AP), and Scientific and Statistical Committee (SSC). These
advisory bodies make recommendations to the Council on which
proposals merit consideration for plan amendment.

; Amendment proposals and appropriate alternatives accepted by
the Council are analyzed by the Groundfish Plan Team or other ,
staff analytical teams for their efficacy and for their potential
biological and socioeconomic impacts. After reviewing this
analysis, the Council, Advisory Panel (AP), and Scientific and
Statistical Committee (SSC) will make recommendations as to
whether the amendment alternatives should be changed in any way,
whether and how the analysis should be refined, and whether to
release the analysis for general public review and comment. If
an amendment proposal and accompanying analysis is released for
public review, the AP, SSC, and the Council consider subsequent
public comments before the Council decides whether to submit the
proposals to the Secretary for approval and implementation.

This document analyzes one proposal that was part of the
original Amendment 21 to the BSAI groundfish FMP. Initially,
Amendment 21 addressed three priority bycatch issues established
by the Council during its January 1992 meeting. These were (1)
halibut bycatch limits for the trawl and non-trawl fisheries, (2)
chinook salmon bycatch limits for the trawl fisheries, and (3)
trawl closures around the Pribilof Islands. At its April 1992
meeting, the Council reviewed a draft analysis of the third



proposal, expanded the scope of the proposal to include different
areas of closure, and requested additional analysis.

The Council reviewed the expanded analysis at its September
1992 meeting and voted to send it out for public review with
minor additions. Rather than taking final action on the
amendment at the December 1992 meeting, the council requested
that staff provide additional analysis for further review,
especially given that the original investigator was no longer
with the primary reporting agency. This additional analysis was
presented at the September 1993 Council meeting and, with
additional information and alternatives, allowed to go out for
public review.

1.2 Purpose of the Document

This document provides background information and
assessments necessary for the Secretary to determine .if the
amendment is consistent with the Magnuson Act and other
applicable laws. It also provides the public with information to
assess the alternatives that are being considered and to comment
on the alternatives. These comments will enable to Council and
Secretary to make more informed decisions concerning the
resolution of the management problems being addressed.

1.2.1 Environmental Assessment

one part of the package is the environmental assessment (EA)
that is required by NOAA in compliance with the National
Environmental Policy Act of 1969 (NEPA) . The purpose of the EA
is to analyze the impacts of major federal actions on the quality
of the human environment. The EA serves as a means of
determining if significant environmental impacts could result
from a proposed action. If the action is determined not to be
significant, the EA and resulting finding of no significant
impact (FONSI) would be the final environmental documents
required by NEPA. An environmental impact study must be prepared
if the proposed action may significantly affect the human

environment.

Actions taken to amend FMPs or implement other regulations
governing the groundfish fisheries must meet the requirements of
Federal laws and regulations. Among the most important of these
are NEPA, the Endangered Species Act (ESA), the Marine Mammal
Protection Act (MMPA) Executive Order (E.O.) 12866 and the
Regulatory Flexibility Act (RFA).



NEPA REQUIREMENTS: ENVIRONMENTAL IMPACTS OF THE ALTERNATIVES

An EA must include a brief discussion of the need for the
proposal, the alternatives considered, the environmental impacts
of the proposed action and the alternatives, and a list of
document preparers. The purpose and alternatives were discussed
in Sections 1.2 and 2.4, and the list of preparers is in Section
4. This section contains the discussion of the environmental
impacts of the alternatives including impacts on threatened and
endangered species and marine mammals.

Environmental Impacts of the Alternatives

The environmental impacts generally associated with fishery
management actions are effects resulting from (1) overharvest of
fish stocks that might involve changes in predator-prey
relationships among invertebrates and vertebrates, including
marine mammals and birds, (2) physical changes as a direct result
of fishing practices affecting the sea bed, and (3) nutrient
changes due to fish processing and discarding fish wastes into
the sea. A summary of the effects of the 1994 groundfish total
allowable catch amounts on the biological environment and
associated impacts on marine mammals, seabirds, and other
threatened or endangered species are discussed in the final
environmental assessment for the 1994 groundfish total allowable
catch specifications.

1.2.2 REGULATORY IMPACT REVIEW: ECONOMIC AND SOCIOECONOMIC
IMPACTS OF THE ALTERNATIVES

This section provides information about the economic and
socioeconomic impacts of the alternatives including
identification of the individuals or groups that may be affected
by the action, the nature of these impacts, quantification of the
economic impacts if possible, and discussion of the trade offs
petween qualitative and quantitative benefits and costs.

The requirements for all regulatory actions specified in E.O.
12866 are summarized in the following statement from the order:

In deciding whether and how to regulate, agencies
should assess all costs and benefits of available
regulatory alternatives, including the alternative of
not regulating. Costs and benefits shall be understood
to include both quantifiable measures (to the fullest
extent that these can be usefully estimated) and
qualitative measures of costs and benefits that are



difficult to quantify, but nevertheless essential to
consider. Further, in choosing among alternative
regulatory approaches, agencies should select those
approaches that maximize net benefits (including
potential economic, environment, public health and
safety, and other advantages; distributive impacts; and
equity), unless a statute requires another regulatory
approach.

This section also addresses the requirements of both E.O. 12866
and the Regulatory Flexibility Act to provide adequate
information to determine whether an action is significant under
E.0. 12866 or will result in significant impacts on small
entities under the RFA.

E. O. 12866 requires that the Office of Management and Budget
review proposed regulatory programs that are considered to be
significant. A significant regulatory action is one that is
likely to:

(1) Have an annual effect on the economy of $100
million or more or adversely affect in a material way
the economy, a sector of the economy, productivity,
competition, jobs, the environment, public health or
safety, or State, local, or tribal governments or
communities; :

(2) Create a serious inconsistency or otherwise
interfere with an action taken or planned by another
agency; :

(3) Materially alter the budgetary impact of
entitlements, grants, user fees, or loan programs OX
the rights and obligations of recipients thereof; or

(4) Raise novel legal or policy issues arising out of
legal mandates, the President's priorities, or the
principles set forth in this Executive Order.

A regulatory program is weconomically significant" if it is
likely to result in the effects described above. The RIR is
designed to provide information to determine whether the proposed
regulation is likely to be "economically significant."

1.3 Description of the Groundfish Fisheries

The most recent description of the groundfish fishery is
contained in the Draft Fconomic Status of the Groundfish
Fisheries off Alaska, 1994. The draft includes information on
the catch and value of the fisheries, the numbers and sizes of

10



fishing vessels and processing plants, and other economic
variables that descrlbe or affect the performance of the

fisheries.

2.0 CLOSE AREA AROUND THE PRIBILOF ISLANDS TO TRAWLING

2.1 Proposal Background

In October, 1989, and again in August, 1991, the Central
Bering Sea Fishermen's Association (CBSFA) proposed a prohibition
on bottom trawl fishing in International Pacific Halibut
Commission (IPHC) Area 4C. At the September 1991 meeting, the
Council requested that the State of Alaska prepare an analysis of
the proposal. The proposal was analyzed subsequently and
presented to the Council in April 1992. The Council requested
that alternative areas be considered for prohibition of trawling
and the analysis with seven alternatives was accepted and
released for public review at the September 1992 Council meeting.
Additional analysis was requested during the December 1992
Council meeting, and the Advisory Panel provided a list of items
for consideration. The amendment was again presented at the
September 1993 Council meeting and approved to be released for
public review with the inclusion of information concerning
halibut bycatch, 1993 trawl survey information, and three
additional alternatives. The Council requested that all previous
alternatives as well as the added alternatives be presented in

the amendment.

2.2 Purpose of and Need for the Proposed Action

The IPHC Area 4C lies between 56°20'N and 58°N latitude and
168°W and 171°W longitude, enclosing about 8,100 square nautical
miles (28,000 square kilometers) and including the Pribilof
Islands with St. George near the southern boundary and St. Paul
near the center of the area (see Figure 2.1). According to the
CBSFA, the Pribilof Islands and surrounding waters encompassed by
IPHC Area 4C represent important habitat for marine mammals,
seabirds, blue king crab (Paralithodes platypus) and Korean hair
crab (Erimacrus isenbeckii). Trawling is alleged to be
destructive to the habitat and ecosystem of these animals
including their prey species, as well as to the animals
themselves including their juvenile stages. In addition, bottom
trawling 1is acknowledged to have relatively high bycatch of

_prohibited species such as halibut ‘and king and tanner crabs.

The stated purpose of the proposed action is to eliminate
trawl activities in areas of importance to blue king crab and
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Korean hair crab stocks so that these stocks may build to
exploitable levels, and seabird and marine mammal populations may
increase to levels sustainable by a habitat undisturbed by bottom
trawl activities. 1In addition, the CBSFA contends that
elimination of trawl activities in IPHC Area 4C or a similar area
will reduce bycatch of juvenile halibut and crab.

2.3 Alternatives for Pribilof Islands Area Trawl Activities

The October 29, 1992, version of this amendment, which was
released for public review, included seven alternatives for
consideration by the Council. The alternatives addressed closure
zones of differing sizes, and addressed closure to trawling or
to all trawling. The seven alternatives, including status quo,

are as follows:

Alternative 1: Status quo, allow trawling around the
Pribilof Islands.

Alternative 2: Close IPHC Area 4C to bottom trawling.

Alternative 3: Close IPHC Area 4C to all trawling.

Alternative 4: Close the area within 25 nm of the beach
around the Pribilof Islands to bottom
trawling.

Alternative 5: Close the area within 25 nm of the beach

around the Pribilof Islands to all trawling.

Alternative 6: Close IPHC Area 4C west of 169°W to bottom
trawling.

Alternative 7: Close IPHC Area 4C west of 169°W to all
trawling.

An additional alternative, Alternative 8 (preferred), was
presented to the Council in September 1993. Alternative 8 is
pased on the AP request that the area defined for possible
closure to trawling be based on locations of blue king crab

habitat, and not on artificial latitudinal and longitudinal
degrees nor on an arbitrary distance from shoreline.

puring the September 1993 Council meeting, the following
three additional alternatives were requested. Alternative 9
would close the area defined under Alternative 8 after king crab
(all species) bycatch exceeded 1 percent of the previous year's
estimated blue king crab abundance. Alternative 10 would
similarly close the area defined under Alternative 8 after king
crab (all species) bycatch exceeded 20,000 crab. Alternative 11
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would be similar to Alternatives 9 and 10, with a core area near
the Pribilofs (approximately defined by the 60 meter depth range)
closed permanently to trawling.

A summary of the additional alternatives is as follows:

Alternative 8: (preferred) Close an area around the Pribilof
Islands defined by blue king crab
habitat.

Alternative 9: Close an area around the Pribilof Islands

defined by blue king crab habitat and
triggered by a king crab limit defined as 1
percent of the prior year's blue king crab
abundance.

Alternative 10 Close an area around the Pribilof Islands
defined by blue king crab habitat and
triggered by a 20,000 king crab limit.

Alternative 11 Close an area around the Pribilof Islands
defined by blue king crab habitat after a
limit is reached, but maintain a core area
permanently closed to bottom trawling.

The analysis of the current amendment has spanned several
years and two different authors. The first seven alternatives
were analyzed largely using the Bering Sea Bycatch Model. After
refinement and several iterations, the economic data presented by
the Bycatch Model predicted negligible economic impacts due to
any of the seven alternative closures. The estimation of impacts
that are negligible is either accurate, or the Bycatch Model
inadequately addresses the finer spatial detail required for the
necessary analysis. However, a more adequate substitute is not
currently available, especially for the economic analysis.

The first seven alternatives were analyzed by model runs in
1992. Because the differences among the alternatives were seen
to be marginal, the use of the Bycatch Model was not continued in
the analysis of Alternatives 8 - 11, and the analyses of
Alternatives 1 - 7 were not updated for this revised amendment.

2.4 Analvsis of the Alternatives:

Operation of the BSAI groundfish trawl fisheries under each
of the alternatives would have direct and indirect effects on the
groundfish stocks and economically important bycatch species as
well as marine mammal and seabird populations. The direct
effects result from fishing operations and can be estimated
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quantitatively for groundfish catch and bycatch in the BSAI.
Quantitative estimates of the likely effects on mammal and bird
populations in the areas around the Pribilof Islands resulting
from fishing under each alternative are not possible.
Information on blue king crab near the Pribilof Islands was
available from NMFS' trawl surveys in the Bering Sea and the
NMFS' groundfish observer data base. o

A fishery simulation model developed by Smith (1989) and
Funk (1990) and modified for use in analyzing earlier amendments
(Anonymous, 1991b) was modified and used by Alaska Department of
Fish and Game staff to make quantitative estimates of the likely
consequences of Alternatives 1 - 7. staff from the Alaska
Commercial Fisheries Entry commission developed relative cost and
return parameters for directed fishery species and bycatch, and
produced estimates of value for the alternatives considered here.
Model parameters were pased on 1990 and 1991 data. Detailed
discussion of the methods for making catch and value estimates is
found in the EA/RIR for Amendment 21. For alternatives 1 - 7,
the model was modified to simulate a daily fishery within each
month. Each iteration of the model accumulated 1/30 of the
monthly catch, and each iteration was compared to the TAC.

Alternatives 1 - 7 indicated negligible differences among
alternatives in terms of directed groundfish catch and bycatch
jevels in the BSAI. Therefore, the analysis is presented in
terms of the status quo (Alternative 1) and Alternatives 2 - 7

combined into a single section.

The analysis of Alternatives 8 - 13 differed from the
analysis of Alternatives 1 - 7 in that a Geographical'Information
System (GIS) was employed both to define the area for closure and
to analyze differences inside and outside of the closure area.
The Bering Sea Bycatch Model was not used for Alternatives 8 -

13.

2.4.1 Analysis of Alternative 1: Status quo, allow trawling in
the areas around the Pribilof Islands

At present, directed trawl fisheries for groundfish occur in the
areas around the Pribilof Islands under the general regulations
for the Bering Sea and Aleutian Islands. In the absence of
changes in regulations, the current pattern of trawl fishing
would be expected to continue into the future, with variation in
directed catch and bycatch due to shifts in resource locations,
weather, and market factors. Details of the estimated economic
paseline values under status quo can be found in the October 29,
1992, version of Amendment 21a. To summarize the catch and
economic information predicted by the Bering Sea Bycatch model

under status quo conditions, directed trawl gear catch
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represented 18 percent of the total groundfish catch for IPHC
Area 4C and 24 percent of the gross value, whereas all trawling
represented virtually all of the catch and value for the area.
Compared to directed fisheries in the entire BSAI, trawling in
IPHC Area 4C represented less than 2 percent of the total catch
and value, while all trawling in IPHC Area 4C accounted for 9
percent of the catch and 7 percent of the value of the total
groundfish in the BSAI. Under the status quo, management
strategies and enforcement practices would not change. Therefore
management and enforcement costs would not be expected.

2.4.2 Analysis of Alternatives 2 - 7: Closure of IPHC Area 4C,

closure of a 25 mi radius around the Pribilof Islands, Closure of
IPHC Area 4C west of 169°W.

For the analysis of Alternatives 1 - 7, population levels
for directed fishery species and bycatch species under quota were
assumed to be optimized by the respective quotas established for
the BSAI, and were not affected by the alternatives considered
for trawl activities in the areas around the Pribilof Islands.
Direct effects of the alternatives were measured by changes in
catch levels and associated values for directed fishery and
bycatch species in the BSAI as a whole. The effects of the
alternatives were estimated under two different scenarios with
respect to the effectiveness of the vessel incentive program.
Scenario 1 assumes the vessel incentive program to be completely
effective. Scenario 2 assumes there is no effective vessel
incentive program, which results in higher bycatch rates and
lower groundfish catch levels than Scenarios 1. Alternatives

‘were compared within a given scenario.

Subsequent results indicated no discernible differences
among alternatives in groundfish catch and bycatch levels as
shown in Tables 2.1 and 2.2, and Figure 2.2. Remaining
differences could still be attributed to the method of
accumulating catches used in the model, however, the scale of
model specific differences have been reduced to the smallest

level possible.

2.4.3 Analysis of Alternative 8 (PREFERRED): Area defined by crab
habitat

2.4.3.1 Background:

The Pribilof Islands lie within IPHC Area 4C, as described
above, and are within 20 nm of the 200 m contour, which defines
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the Bering Sea shelf (Figure 2.1). The more southerly island,
St. George, is bounded immediately to the east, south, and west
py a 100 m contour, which extends to the north and west and
passes to the west of St. Paul Island. St. Paul Island is also
surrounded by shallower isobaths, such as the 60 m and 40 m
jsobaths shown in Figure 2.1.

Blue king crab in the Bering Sea are present as unique
populations jocated at the Pribilof Islands, st. Matthew Island,
and St. Lawrence Island. The Pribilof Island population centers
in the area between and surrounding the Pribilof Islands. Blue
king crab do not extend uniformly across the Bering Sea shelf as
do red king crab, but are found in isolated populations, and
although blue and red king crab prefer the same habitat types,
the two do not generally co-occur (Somerton, 1985). Legal blue
king crab are found at an average depth of 36.7 fm, and an
average temperature of 0.6° C, while legal red king crab are
found at an average depth of 33.5 fm and an average temperature
of 3.71° C (Stevens, et al. 1992). The female blue king crab
spawns biennially so that the effective spawning population is
less than the number of individuals present in a given year
(Stevens, et al. 1992).

The rocky habitat immediately surrounding the Pribilof
Islands is important to juvenile blue king crab. Armstrong et

.

al. (1985) found that juvenile king crab were generally
distributed between the 40 and 60 m isobaths around St. Paul
Island, and to the east of St. George Island. The highest
concentrations of juveniles were found in cobble habitat covered
with shell hash immediately to the north and east of St. Paul
Island, and similar habitat and juvenile crab numbers were found
to the east of St. George Island. Concerning the importance of

this habitat, Armstrong et al. (1985) noted:

The very restricted distribution of juvenile king crab
around the Pribilof Islands and apparent dependence of this
early life history stage on particular benthic material
makes the overall life history of this species somewhat
precarious.

Abundance estimates of pribilof Island blue king crab for
the years 1974-1992 are presented in Figure 2.3 (from: Stevens et
al. 1992), which also provides estimates of directed king crab
catch. The abundance of blue king crab tended to increase during
the period 1974-78 from 50.9 million to 47.1 million crab, and
increased dramatically in 1980 to a high of 102.7 million crab.
The estimated abundance was very low from 1984-1988 (between 1.2
and 4.8 million crab), and has marginally increased from those
lower levels since 1989 to between 6.7 and 8.0 million crab. It
is interesting to note that the majority of blue king crab in the
high 1980 estimate, or approximately 101 million crab, were large
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females (Figure 2.4), so that the high abundance did not
necessarily reflect the fishable population of legal male crab.
The number of leégal males was low to non-existent in the mid-
1980's but has increased somewhat in 1990-1992. In recent years,
female and juvenile crab have made up the majority of the
population. Since their protection holds the promise of stock
recovery, actions that maximize crab bycatch savings are

important.

The first reported blue king crab catches in the Pribilof
Islands area were .174 million crab in 1973. Catches were
approx1mately 0.8 million crab during 1977-79, and catches peaked
in 1980 and 1981 at 1.5 and 1.2 million crab, respectively
(Figure 2.3) (From: Spalinger and Jackson, 1993) Thereafter,
landings dropped to between .04 million and .09 million crab
between 1984 and 1987. The Pribilof Islands blue king crab
fishery has not been conducted since 1987. Although 1990, 1991,
and 1992 survey information indicated potentially fishable
populations, the error associated with the survey estimates, the
expected large amounts of effort and the difficulties inherent in
managing a remote, derby-type fishery resulted in decisions by
the State managers not to open the fishery.

2.4.3.2 Distribution of Blue King Crab

The distribution of Pribilof Island blue king crab was
investigated by spatial display of NMFS' annual trawl surveys;
foreign, joint venture, and domestic observer data; and directed
commercial crab catch. The results of these analyses were used
to delineate an area for closure with borders that considered
blue king crab habitat, trawl fishing effort, and the
distribution or feeding areas of other marine species.

2.4.3.2.1 NMFS Annual Trawl Survey:

The location and unexpanded number of blue king crab
encountered in the NMFS' annual trawl survey of the Bering Sea
are provided in Appendix A, covering the years 1975-1993. The
annual trawl survey, as weather and time permit, makes tows at
the center of 20 nm by 20 nm squares across the eastern Bering
Sea. The trawls are often increased near the Pribilof Islands so
that multiple tows are represented within the 20 nm by 20 nm
squares. The area covered by the annual surveys within the
context of the Pribilof Islands has been fairly consistent from
year to year (Figure A.1) with the exception that during the
years 1975-1979 the upper right corner of the map, at 58°
latitude and north, and at 169° W. longitude and to the east of
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this longitude was not included. The additional figures in
Appendix A (Figures A.2 - A.20) present the number of blue king
crab encountered in annual NMFS' surveys by haul and also
represent the number of juvenile (<110 mm carapace length), pre-
recruits (110-134 mm) , adult male crab (>135 mm), and small (<90
mm carapace length), and large (>90 mm) female crab. The size of
each circle represents the number of blue king crab and is
relative to the size of the key at the bottom of each map which
equals 200 crab.

The estimated abundance of blue king crab, expanded from
actual counts to the surveyed 20 nm by 20 nm squares, can be
found in the previous version (October 29, 1992) of this
document. The actual trawl counts are presented in this version
to indicate the precise jocation and relative number of blue king
crab encountered by the survey. The actual counts and locations
were chosen so that the definition of the spatial data was at the
individual tow jevel and not expanded to 20 nm by 20 nm blocks.
Again, the data is presented to relay the relative number of blue
king crab in the area. The NMFS' trawl surveys are difficult in
the rocky area surrounding the Pribilof Islands, and there is
often a high degree of variability in projected abundance
estimates because of the ijnability of the trawl to sample
accurately the bottom under these rocky conditions.

The annual trawl survey indicated a high number of blue king
crab of all ages in the area petween and to the east of the
Pribilof Islands in 1975 (Figure A.2). puring the years 1975-
1978 the distribution of blue king crab was generally between the
two islands and surrounding St. Paul Island. High numbers of
large and small female king crab were apparent between the
islands in the late 1970's.

In 1979 the surveys encountered blue king crab further to
the north and west of St. paul Island than in previous surveys
(the area surveyed was similar from year to year). In 1980, the
year of theAhighest directed king crab catch, a large number of
large females and some legal males were found in the survey
petween the islands and to the north and east of St. Paul Island.
This spatial distribution, especially to the north and east of
st. Paul Island, continued through 1985, although fewer crab were
encountered at any given station in each subsequent year. The
marked decline in abundance pbeginning in 1984 is very apparent in
the figures (e-9g., Figures A.11-A.15).

Although the distribution of crab to the north and east of
st. Paul Island was still evident during the period 1984-1988,
low abundance Wwas indicated by the low number of crab encountered
in individual hauls. In general, the hauls nearest St. Paul
Island tended to contain the highest number of crab. During this

period the range of crab tended to withdraw to a closer proximity
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with the Pribilof Islands. The major crab classes during this
period were large and small female crab.

In 1989, a high number of crab were encountered near St.
Paul Island. During the years 1990-1993, the number of crab
increased as did the range of blue king crab which extended to
the north and east of St. Paul Island. Although the 1991 and
1992 NMFS surveys of the Pribilof blue king crab stocks indicated
a surplus of legal males, state managers chose not to open the
- directed fishery for the following reasons: (1) the error
associated with survey estimates is often high; (2) the potential
exists for high fishing effort from a large number of vessels
entering the fishery; and (3) there is no means to protect the
stocks from potential overharvest when low guideline harvest
levels are set for a "derby" style fishery. A guideline harvest
level for red king crab was been set for the 1993/94 season. Red
king crab and C. bairdi Tanner crab survey catches are presented
in Figures A.21 - A.25, and A.26 - A.29, respectively.

2.4.3.2.2 Observer data:

Groundfish observers on foreign, joint venture, and domestic
vessels have annually taken detailed samples of a subset of hauls
in order to determine the species composition of the catch and
the bycatch composition in the selected hauls. The hauls for
which blue king crab have been identified are presented in
Appendix B in a format similar to the presentation of the survey
data above. However, there are two important differences between
the two map sets. First, the scale has been reduced from 200
crab to 50 crab in order to resolve the small number of crab
often encountered in individual hauls. The second difference is
that the data from the observed vessels is more dependant on the
distribution of effort than on the distribution of crab. The
surveys were made over a continuous grid so that the abundance in
one area could be compared to the abundance in another. 1In
presenting the observer data, however, the location of
encountered crabs is dependant on where the vessels happened to

be fishing.

Although it is difficult to know when king crab species were
identified consistently by observers aboard foreign fishing
vessels, 1982 was the first year blue king crab were counted
under the larger king crab species complex. Blue king crab
encountered in the 1982 foreign fishery were located in
approximately the same area as shown by the survey in that year
(Figures B.1 and A.9). The fishing effort in 1982 was located in
the major area of king crab occurrence detected in the annual
survey, near and between the Pribilof Islands. Although annual
effort has not been indicated in the maps, the effort in the
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1983-1985 foreign fishery had shifted further to the north and
east, avoiding the area near the Pribilof Islands where the
survey had found blue king crab. Thus multiple hauls of low crab
bycatch during those years appeared further to the north than the
surveys indicated for the same years. The appearance of blue
king crab in areas not indicated by the surveys could be due to
some seasonal shift in the population, misidentification of red
king crab as blue king crab, or the shifted intensity of effort
in the area. Bob Otto of NMFS indicated that he was not
surprised that blue king crab would be located further to the
north and east, and postulated that the appearance of the crab in
that area was due to fishing intensity (Bob Otto, NMFS, personal
communication, September, 1993). The hauls with the largest
number of blue king crab remained closer in proximity to the
Pribilof Islands.

Large numbers of blue king crab were not encountered until
1989 (joint venture fishery, Figure B.11) and 1991 (domestic
fishery, Figure B.13), the period when stocks began to rebound.
The location of high bycatch was situated to the east and north
of the Pribilof Islands. :

In the foreign fisheries, blue king crab were identified
mainly within hauls for flatfish and bottom trawl pollock (Figure
B.14). 1In the joint venture fisheries, most of the blue king
crab were encountered in the nother" flatfish fishery. In the
1991 domestic fishery, the bottom trawl for pollock and "other"
flatfish fisheries encountered the largest number of blue king

crab.

2.4.3.2.3 pomestic Directed Blue King Crab Fishery:

Blue king crab were detected by observers on foreign vessels
in locations further to the north and east than the annual NMFS'
survey indicated for the same years. This occurrence of blue _
king crab more to the north and east could possibly have been due
to seasonal shifts in the distribution of the blue king crab
population. The winter season directed commercial catch data was
examined in order to determine whether the population shifted to
the north and east during the winter season as the observer data
might suggest or whether the interception of crab was due to the
high concentration of groundfish fishing effort in the area. The
directed catch of blue king crab in the 1982/83 and 1983/84
seasons (October - March) was plotted by 1/2° latitude by 1°
longitude statistical area blocks (Figures 2.5 and 2.6). The
blocks in the figures begin at 168° W. longitude as the eastern
poundary, and at 56° N. latitude as the southern boundary. A
comparison of these figures with Figures A-9 and A-10
demonstrates that during the winter months the bulk of the
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harvestable population remained within the same areas blue king
crab were located in the summer NMFS annual surveys. There does
not appear to be a change in seasonal distribution of the crab,
and the detection of blue king crab to the north and east of
these concentrations by observers on foreign vessels was due to
the large amount of effort in the area.

2.4.3.3 Boundary Selection:

Based on the distribution of blue king crab seen in the
NMFS' annual trawl surveys and as indicated by observer data, a
boundary was constructed which encompassed the major portion of
blue king crab distribution during most years, but would have the
least impact on trawl fisheries. The boundary defined in Figure
2.7 should be compared with the distribution and numbers of crab
historically encountered as presented in Appendix A. The
boundary protects the range of blue king crab in years of low
abundance as well as protecting the core population during
periods of population expansion.

The distribution of blue king crab often exceeds the
boundary that has been defined, however, the core population
appears to center within the boundary. Care was taken in drawing
the boundary to protect crab habitat, while at the same time
minimizing the area affecting bottom trawl operations. Access to
the 100 m shelf contour was provided to the south and west of the
Pribilofs; the northwest area apparently receives little fishing
effort; and the eastern boundary shifted westward from the
farthest extent of crab distribution.

The coordinates of the points defining the closure area are
as follows in decimal degrees:

Latitude Longitude
56.5 169.735
56.93 170.36
57.23 171.0
57.95 171.0
57.95 168.5
56.92 168.5

56.8 169.04
56.57 169.04
56.5 169.42
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2.4.3.4 Effects of closure boundary:

Fishing effort in the domestic fisheries has concentrated on
the Bering Sea shelf for the flatfish fisheries, and in the area
along the shelf break for the directed pollock and Pacific cod
trawl fisheries. In the context of the Pribilof Islands and the
area proposed for closure, the trawl fisheries defined as
flatfish! and other flatfish? generally occur to the north of
57.5° latitude and to the west of 170° longitude. The locations
of individual observed hauls in the flatfish fisheries over the
years 1990-92 are provided in Figure 2.8. This figure also
indicates the distribution of hauls which occurred within the
proposed closure area. As a part of the flatfish fishery which
extends along the Bering Sea shelf, there has been a ,
concentration of fishing effort within the northwest corner of
the proposed area. The distribution of effort in all other
bottom and pelagic trawl fisheries is provided in Figure 2.9.
This figure highlights the concentration of effort in 1990-92
within the area between the 200 m contour and the 100 m contour.
Few of the trawls in these fisheries occurred within the proposed

area of closure.

In order to quantify the amount of groundfish that was taken
within the proposed closure boundaries, the groundfish catch and
king crab bycatch from three areas were compared. These areas
were the entire Bering Sea, a general Pribilof Island area
portrayed in most of the maps in this document (56° to 58.5°
latitude and 167° W. to 172° W. longitude), and the boundary
proposed for closure (Figure 2.7). Table 2.3 provides the
percentage of the total observed Bering Sea groundfish catch and
the percentage of the total observed king crab bycatch that were
taken from the general Pribilof Island area, and from the
proposed closure area during 1991 and 1992. The metric tons of
groundfish and number of crab are presented in Figures 2.10 -
5.13. The highest metric tons of groundfish were taken in the
pelagic trawl for pollock, the bottom trawl for pollock, and the
bottom trawl for flatfish fisheries (Figures 2.10 and 2.11). The
largest number of crab were taken in the flatfish fisheries and
the bottom trawl for pollock fishery (Figures 2.12 and 2.13).

In general, a small proportion of the groundfish catch taken
in the Pribilof Island area was taken in the area defined for
closure. In 1992, 20.8 percent of the total observed groundfish

I Flatfish = rock sole, yellowfin sole and other flatfish where
yellowfin sole and other flatfish are greater than rocksole in

number.

2 other flatfish = other catch where rocksole is greater in
number than yellowfin and other flatfish.
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catch was taken in the Pribilof Island area, and only 1.81
percent of the catch was taken within the area proposed for
closure. Similarly during 1991, 10.95 percent of the total
observed Bering Sea groundfish catch was from the Pribilof Island
area, and 1.64 percent was taken within the proposed closure
area. The two target fisheries with the highest percentage of
total Bering Sea groundfish taken within the defined area of
closure were the flatfish fishery (10.05 percent in 1992 and 1.63
percent in 1991) and the "other" flatfish fishery (16.89 percent
in 1992 and 14.35 percent in 1991).

In contrast, the majority of the crab encountered in the
Pribilof Island area were taken within the proposed closure zone
(Figures 2.12 and 2.13). As can be seen in Table 2.3, 32.67
percent of the total observed Bering Sea king crab (all species)
bycatch was taken in the Pribilof Island area in 1992, and the
majority of this bycatch was taken in the proposed closure area
which represented 26.42 percent of the total Bering Sea king crab
bycatch. In 1991, 29.85 percent of the total Bering Sea bycatch
came from the Pribilof Islands area, and 20.96 percent from the
area proposed for closure. Within individual fisheries,
virtually all of the king crab bycatch in the general Pribilof
area came from within the proposed closure zone. The 1992
flatfish fishery had 47.01 percent of its king crab bycatch
within the Pribilof Islands area and 36.25 percent within the
closure zone; the "other" flatfish had 47.67 percent in the
Pribilof Islands area and 46.62 percent within the closure zone;
and the Pacific cod fishery took 45.45 percent of its total
Bering Sea bycatch of crab within the Pribilof Islands area, and
all of these crab were taken within the proposed closure zone.
In 1991, the "other" flatfish fishery took 38.92 percent of its
total bycatch in the Pribilof Islands area and 29.36 percent in
the closure zone. Fewer crab were encountered by the flatfish
fishery (13.7 percent Pribilof area, 10.0 percent closure zone),
but more were encountered by the bottom trawl for pollock (44.25
percent Pribilof area, 30.04 percent closure zone): and the
pelagic trawl for pollock (74.35 percent Pribilof area, 63.64
percent closure zone) fisheries.

The mean groundfish catch per tow and the mean number of
king crab intercepted per tow for the entire Bering Sea, for the
general Pribilof Islands area and for the proposed closure area
are presented in Table 2.4. When examining Table 2.4, it should
be noted that the mean values for larger areas include the
observations for smaller areas. For example, the mean groundfish
value for the general Pribilof Islands area includes all of the
observations for the closure area, and the mean groundfish value
for the entire Bering Sea includes all of the observations from
the general Pribilof Islands area.
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In all cases, the mean groundfish catch from the area
defined for closure was similar to or 1less than the mean
groundfish catch within the general Pribilof Islands area and in
the entire Bering Sea. For instance, the mean groundfish catch
in 1992 for all fisheries in the Bering Sea was 36.65 tons/tow,
within the general Pribilof area the mean catch was 37.73
tons/tow, and within the area proposed for closure the mean catch
was 16.69 tons/tow. In 1991, the mean groundfish catch for all
target fisheries in the Bering Sea was 36.12 tons/tow, within the
pPribilof Islands area the mean catch was 27.43 tons/tow, and
within the proposed closure area, the mean catch was 23.24
tons/tow. The mean bycatch of king crab per tow was often
substantially greater within the area defined for closure than in
any of the larger spatial definitions (note that the turbot and
Atka mackerel fisheries have high mean bycatch outside of the
pribilof area but low crab bycatch overall, Table 2.3).
Specifically, the mean bycatch of king crab for all target
fisheries in 1992 was 4.92 crab/tow for the entire Bering Sea,
2.96 crab/tow in the general Pribilof Islands area, and 32.66
crab/tow in the defined closure area. In 1991, the mean bycatch
of king crab for all target fisheries was 2.92 crab/tow in the
entire Bering Sea, 6.03 crab/tow within the general Pribilof
area, and 23.94 crab/tow within the proposed closure area.

2.4.3.5 Economic Impacts:

As was stated in the introduction, the Bering Sea Bycatch
simulation model was intended to examine time or area closures
which would effect fisheries over large areas. The subsequent
model runs for the closure of the area around the Pribilof
Tslands indicated minimal impacts under any given alternative.
This could be due to the relatively small spatial scale of the
proposed alternatives, which the model could not approximate, or
reflect a fairly accurate minimal economic impact.

Based on the NMFS' survey data, as well as the NMFS'
observer data, it is expected that the proposed closure area
would reduce the amount of exploitation on all stages of blue
king crab life history. Given that trawl gear can disturb or
disrupt bottom habitat, and that blue king crab are especially
dependent on a limited and specific bottom type in the juvenile
stages, it is likely that the cessation of habitat disruption
would be of general penefit to the crab. Since blue king crab
are not ubiquitous across the Bering Sea shelf, but rather are
concentrated at the Pribilof Islands, st. Matthew Island, and St.
Lawrence Island (Somerton, 1985), it is apparent that the crab
are dependent upon specific locations for population health and
that protection within the small Jjocalized area would have the
desired larger benefits to the stock.
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The proposed boundaries have taken crab distribution into
account and have also considered the fishing areas required by
various target fisheries. It is expected that the proposed
closure area would have little impact on the pollock and Pacific
cod fisheries (less than 3 percent of the Bering Sea groundfish
was taken within this area by these fisheries, see Table 2.3).
The fisheries most likely to be impacted by the proposed area
would be the flatfish fisheries. At most, the area represents
17 percent of the entire Bering Sea catch of the "other" flatfish
fishery, and 10 percent of the flatfish fishery.

The major concern of reducing the proposed boundary from its
current definition would be the displacement effect which a :
closure would have on the area. Given a defined boundary,
vessels are likely to fish to the boundary edge. If the boundary
does not adequately protect the prohibited stock, the intensity
of fishing effort at a critical portion of the species habitat
originally within the proposed boundary would have magnified
detrimental effects on the species in question.

The effect of a closure on the flatfish fisheries is, in all
probability constrained to a certain period of time when the
fishing might be better in the closed area than elsewhere. The
flatfish fisheries, including the yellowfin sole and rocksole
fisheries have a high amount of associated crab bycatch and
groundfish discard. 1In 1992, the yellowfin sole and rocksole
fisheries discarded 96,000 and 72,000 king crab, respectively
(Pacific Associates, 1993). In addition, 38 percent of the
yellowfin sole groundfish catch in 1992 was discarded and 23
percent of the yellowfin sole caught as directed catch was
discarded. A portion of these discards result from the derby
nature of the current fishery and some discards are associated
with roe fisheries. Similarly, 61 percent of the groundfish
caught in the rock sole fishery was discarded and 45 percent of
the rock sole caught as directed catch was discarded. Groundfish
fisheries operate to maximize net returns from retained species
but do not necessarily account for the social and/or ecological
costs of discarding practices. These discarding practices are
mediated only by the relative market value of the species
composition of the catch and the internalized costs of sorting
and disposing of the undesired catch. There is currently no
mechanism to account for alternative values to discarded fish.

Alternative 8 would not have a significant economic impact
on the fishery industry because less than 3 percent of the Bering
Sea groundfish is harvested in the Pribilof islands area and
opportunity to harvest fish traditionally caught in this area can
occur elsewhere in the Bering Sea. Therefore, the Assistant
General Counsel of the Department of Commerce certified to the
Chief Counsel for Advocacy of the Small Business Administration
that this action would not have a significant economic impact on
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a substantial number of small entities .

Alternative 8 has been determined to be not significant
for purposes of the E.O. 12866.

2.4.4 Analysis of Alternative 9: Closure of area defined by blue
xing crab habitat when 1 percent of previous year's blue king
crab abundance is reached.

crabp apundane® =9 =2ESwL==s

This alternative, to implement a closure of the defined area
(Figure 2.7) after attainment of a predefined 1imit of king crab,
was requested by the Advisory Panel during the September 1993
council meeting. Some of the assumptions that have been made for
this alternative are as follows: (1) that the l1imit is determined
pased on 1 percent of the previous year's estimated blue king
crab abundance in the pPribilof Islands District (ADF&G management
area, west of 168° West and north to 58° 39' North), which does
not precisely coincide with the Pribilof Islands area presented
in this analysis (extending east to 167° West and north to 58°
30' North); (2) that the bycatch of king crab of all species is
accumulated towards the prohibited species 1limit (PSC); and (3)
that the area over which the king crab bycatch is accumulated for
application of the PSC is the same as the general Pribilof
TIslands area referred to in this amendment.

As will be discussed below, there were several concepts
associated with this alternative that need to be highlighted.
First, the impacts of a closure of the Pribilof Islands area
pased on a limit were difficult to assess because the NMFS
observer data required possibly inaccurate expansion to
unobserved hauls. Second, the estimated abundance of blue king
crab has a high degree of variability and imprecision as noted by
NMFS and ADF&G scientists. The habitat populated by the Pribilof
Islands blue king crab is very rocky and difficult to sample with
the trawls used in the annual Bering Sea groundfish survey. The
confidence intervals around the estimated blue king crab
population components often include zero as the lower range of
the estimate (Stevens et al, 1992). Third, a 1 percent removal
rate may result in differential harvest of size components of the
blue king crab population if the crab do not recruit to trawl
gear in proportion to their abundance. The number of mature and
immature female crab and the number of juvenile, prerecruit and
legal male crab change from year to year. If trawl vessels do
not take incidental catches of all size components of the
population equally, a 1 percent harvest rate can impact the
population size components differently.

The data available for this analysis consisted of historic
(1980-1992) observer data, which had not been expanded to
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unobserved vessels. The observer data was expanded to the
unobserved hauls within the general Pribilof Islands area by
three methods: (1) expansion based on observer coverage (percent
observer coverage for the fleet for the year); (2) expansion
based on the ratio of total observed groundfish catch to total
reported groundfish catch; and (3) expansion based on the ratio
of total observed incidental catch of king crab to total reported
king crab. All three methods of data expansion were examined for
appropriateness in this analysis in order to arrive at a rough
estimate of total king crab bycatch in the Pribilof Islands area.
Accurate reports of domestic bycatch of king crab were not
readily available outside of Zone 1 and the most appropriate
method of expansion was determined to be by the ratio of observed
to reported weight of groundfish catch.

Since concentrations of blue king crab in particular are
available in the vicinity of the Pribilof Islands, since bycatch
can vary with time, and since numbers of the smaller crab are
available in the vicinity of the Pribilof Islands, expanded
bycatch numbers are of unknown validity, but are expected to be
conservatively low. The smaller crab, especially, can experience
damage when passing through or being retained in the nets, and
yet many of these will necessarily be unobserved.

In proposing the analysis for this alternative, the desired
limit was requested to be based on 1 percent of the estimated
population size from the previous year. The selection of a
1 percent limit is not based on any specific population
parameters and may not be scientifically justified. The blanket
adoption of such a level may be questionable, and should be
considered with caution. Figure 2.14 portrays the population
information presented in Figure 2.4 scaled down to 1 percent of
the estimated population. In addition, the observed bycatch and
adjusted bycatch (by the ratio of observed total groundfish catch
to total reported groundfish catch) have been provided (Figure
2.14). The proportion of the population comprised of any
particular size or sex group can vary from year to year. Thus,
1 percent of the actual population being taken as bycatch is not
composed of equal proportions of each size category. In 1980,
the female component of the population represented the vast
majority of the population in that year (92 percent). The
population did not contain the harvestable component (prerecruit
and legal male crab), which might be expected for the overall
population size. Legal male crab comprised a small segment of
the population until 1990 when their numbers began a slow
increase. This lack of response in the legal male component has
occurred in spite of a discontinuation of directed fishing since
1987. A focus on the total population abundance can ignore
population components that can be under greater stress than the

population as a whole.
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The data indicates that the trawl fisheries capture, on the
average, crab that weigh between 2 - 4.5 pounds. Figure 2.15,
indicates the average cize of all the incidental catch of king
crab in the Pribilof Islands area, and the average size of blue
king crab as reported annually by the NMFS observer program. For
comparison, the directed pot fisheries, which target and retain
the larger legal males, capture crab which are 7 - 8 pounds in
size (Spalinger and Jackson, 1993). As might be expected,
smaller crab on average are taken by trawl nets than in the
directed pot fishery, which is exclusively targeting large males.
The annual NMFS' reports indicate that on the average the blue
king crab taken as bycatch are in the prerecruit or larger size
classes. Without actual size distributions, it is difficult to
verify that the trawl fisheries take a disproportionate number of
crab at larger sizes. The smallest crab would be more likely to
slip through trawl mesh, sO that crab in the prerecruit size
class and larger (e.g., > 110 mm) might be most likely to compose
trawl bycatch. The impacts of trawl gear on the smaller crab
that are not retained by nets are unknown.

A rough comparison between crab size categories taken in the
annual NMFS' trawl survey and as measured by observers on trawl
vessels indicates that the crab caught in groundfish trawls are
the same size or larger than those encountered by the trawl
survey. Figure 2.16 provides the percentage of .small crab (small
females < 90 mm and juvenile males < 110 mm) , which were
encountered in trawl and survey tows. The difference in crab
sizes taken by trawls can be dependent on tow location as, for
instance, larger crab might be located at a greater distance from
the Pribilof Islands and more susceptible to trawl gear.

However, the hauls with the greatest difference in the percentage
of small crab (e.g., 1987, 1988, 1989, and 1991) showed a high
degree of overlap petween the areas fished by bottom trawlers and
the areas populated by crab based on the annual surveys (See
appendices A and B). The overall indication is that trawlers do
not take crab of different sizes equally, but tend to take more

crab of a certain size (prerecruit) and above, probably due to
trawl mesh size.

Given an equal proportion of crab in all size categories,
and given equal trawl bycatch of each size category, trawlers
would not be expected to have great impacts on any one size
category. The population is highly variable in size components
and indications are that trawl vessels tend to retain crab in the
larger size categories. A harvest of 1 percent of the population
py trawl vessels could have unanticipated impacts on a size
class. For instance in a population with few large (i.e.,
mature) individuals (few large females - which spawn biennially -
and few prerecruit and legal males), the capture of 1 percent of
the more numerous smaller individuals might lead to a
disproportionately high bycatch of larger individuals.
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Expected Impacts:

As can be seen in Figure 2.14, the 1 percent of the
estimated population from the previous year (the figures have
been -lagged appropriately so that the abundance from the prior
year is compared with the bycatch in the year) would have limited
the estimated bycatch of king crab in only a few of the last
13 years. This is, again, given the proper expansion of
estimated observable bycatch numbers, and abundance of the entire
population (regardless of size composition). The fact that a
bycatch level equal to 1 percent of the population was not
attained in the early 1980's is not surprising given the high
population levels. The lack of attainment of 1 percent of the
estimated abundance is also not extraordinary in the years 1985 -
1989 when the population was at extremely low levels. There were
not many crab available for bycatch at these low levels. The
increase in bycatch since 1989 (with the exception of 1990)
appears to have been higher than previously encountered. The
proportion of king crab taken in 1991 and 1992 was greater than
the subsequent population increases in the early 1990's.

Adoption of a 1 percent level for a limit would have closed the
fishery in 1989 and in 1992, and given higher bycatch levels
experienced by the domestic fisheries, this pattern could be
expected to continue in the future. It is also evident in Figure
2.17 that the impact of the domestic trawl fisheries in recent
years has been greater on the crab within the Pribilof Islands
area than in any of the previous years. Nearly one third of all
of the king crab taken in the Bering Sea in 1991 and 1992 were
taken within the Pribilof Islands area.

Closure due to a limit, which is equal to 1 percent of the
population, would have economic impacts on the trawl fleets
similar to Alternative 8 (section 2.4.3.5) above, but reduced
because of the ability to capture some groundfish within the
closure boundaries prior to the attainment of the limit. If the
limit is not attained, impacts would be the same as status quo.
It is expected that management costs would be higher under this
alternative than under Alternative 8 because of increased costs
to the management agencies to account for crab bycatch within the
defined area. Because limit accounting involves monitoring of
the bycatch and prediction of bycatch as the limit is
approached, it is often the case that the total bycatch exceeds
the limit before the closure is implemented. It would be
expected that the impacts on crab stocks could often exceed
1 percent of the estimated abundance, thus reducing the
anticipated savings. Additional impacts imposed by a limit based
on abundance is dependant on the sex and size composition of the
incidental catch. Disproportionate harvest of mature crabs
reduces reproductive potential while disproportionate removal
rates of pre-recruit and legal crabs decrease available targeted
catch and can exacerbate overfishing at low stock sizes.
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If a limit is considered that is based on the abundance of
the population, it would be important to anticipate effects on
individual segments of the population rather than on a population
total. The Pribilof Islands area is critical to juveniles so
that this segment of the population should be protected as much
as possible, but the population itself is maintained by the
mature segment of the population. The male segment of the mature
population has been depressed in recent years, and only half of
the female segment of the population is reproductively viable in
any given year. A set percentage removal of .the population must
be justified by clearly identified biological objectives. ~

2.4.5 Analysis of Alternative 10: Closure of area defined by blue
king crab habitat when 20,000 xing crab have been taken as

incidental catch.

The effects of a constant limit of 20,000 crab are similar
to those presented under Alternative 9 above. A 20,000 crab
1imit would have closed the domestic fisheries in the area in
1989, 1991, and 1992. Figure 2.18 indicates that the 1989
fishery would have stopped in October, the 1991 fishery would
have been halted in May, and the 1992 fishery would have been
stopped in August given a 20,000 crab limit. The amount of
groundfish catch taken within the area defined for closure
following these dates was minimal in 1989, accounted for
approximately 12 percent of the Pribilof Islands area catch in
1991 and approximately 6 percent of the Pribilof Islands area
catch in 1992. Assuming that the groundfish taken in the closure
zone could not be made up elsewhere, the maximum effects of the
closure based on historic data are chown in Figure 2.19. This
figure compares groundfish catch for the year with groundfish
catch minus the catch that came from the closed area. Given that
the catch foregone in the closure area could be made up elsewhere
in the general Pribilof Islands area or in the rest of the Bering
Sea, the actual impacts of such a closure are expected to be

minimal.

The adoption of a constant limit of 20,000 crab would have
the most negative impact on the blue king crab population at
smaller population sizes because 20,000 crab would represent a
higher proportion of the total population. The 20,000 crab limit
was higher than 1 percent of the population in 1986, and
approximately the same as 1 percent of the population in 1987-
1989. As the abundance of blue king crab increases from
depressed jevels, the higher the bycatch encounter rate would be,
and the earlier the trawl fisheries would be closed. A limit at
this level would help protect, for instance, low levels of legal
male crab since the individual components of the population are
not expected to pecome as low as 20,000 crab. Unfortunately, the
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better the health and size of the crab stocks, the heavier the

~ penalty on the trawl fisheries. The economic costs under this
alternative are ‘expected to be similar to those seen under

Alternative 9 above when blue king crab abundance is low, and

more similar to Alternative 8 (permanent closure) above when the

crab abundance is high.

2.4.6 Analysis of Alternative 11: Permanent closure of a subarea
near the Pribilofs with closure of area defined by blue king crab
habitat when a limit is reached.

In response to a request by the AP, an additional
alternative examines the effects of maintaining an area of
permanent closure to trawling in the immediate vicinity of the
Pribilof Islands. The larger closure area defined by blue king
crab habitat would be closed as well upon attainment of a PSC.

The subarea defined for permanent closure encompasses the
60 m depth contours surrounding the Pribilof Islands as requested
by the Advisory Panel and the area between the Pribilof Islands.
Armstrong et al (1985) indicated that depths to 60 m in the
vicinity of the Pribilof Islands provide critical habitat for
juvenile king crab. The subarea boundaries were drawn to ensure
the inclusion of this critical juvenile habitat (Figure 2.20) as
well as areas important to female crab. Review of the annual
NMFS survey maps in Appendix A, especially the years of low
abundance from 1985-89, reconfirm that some of the critical area
has been preserved. The defined subarea largely follows the
coordinates of the larger area proposed for closure to ease

management of the closure. The coordinates for the area are as
follows:

Latitude Longitude

56.5 169.735

56.93 170.36

57.23 171.0

57.5 171.0

57.5 169.04

56.57 169.04

56.5 169.42

It should be noted that the area defined for closure under
Alternative 8 was chosen as a minimum area to protect blue king
crab stocks. The distribution of blue king crab often exceeded
the boundary that had been defined, however, the core population
appeared to center within the boundary. Care was taken in
drawing the main closure zone boundary to protect crab habitat
while at the same time minimizing the effect on bottom trawl
operations. The subarea as defined above further reduces
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protection to blue king crab stocks, and fishing along the
boundary of the smaller subarea may allow large impacts on the
pblue king crab population.

A comparison of groundfish catch, king crab bycatch, and
trawl effort petween the general Pribilof Islands area, the area
defined for closure, and the subarea defined for permanent
closure are provided in Figures 2.21 - 2.23 for the years 1980 -
1992. Table 2.5 provides a detailed comparison by target fishery
for the 1991 and 1992 domestic fisheries. In general, the
pribilof Islands area has provided between 5 percent and 20
percent of the total Bering Sea groundfish catch in the foreign
and joint venture fisheries, and between 10 percent and 20
percent in the domestic fisheries. Up to 10 percent of the total
Bering Sea groundfish catch came from the area defined for
closure in the foreign fishery (1981), but the closure area has
only provided roughly 2.5 percent of the total Bering Sea
groundfish catch to the domestic fishery in 1989, and less than
2 percent in 1991 or 1992. Furthermore, the subarea defined for
permanent closure provided less than 1 percent of the total
groundfish catch in either 1991 or 1992. A similar pattern for
fishing effort can pe seen in Figure 2.23.

In contrast to groundfish catch and effort, a high
proportion of the crab taken in the general Pribilof Islands area
are taken within the area defined for closure, and in some years

almost all of the crab were also taken within the subarea defined
for permanent closure. King crab bycatch in the general Pribilof
Islands area represented the highest proportion of Bering Sea
incidental catch of king crab in the 1991 and 1992 domestic
groundfish fisheries (30 percent and 33 percent, respectively) -
The majority of these crab were taken in the area defined for
closure, and this area accounted for 21 percent and 26 percent of
all of the incidental catch of crab in the Bering Sea in 1991 and
1992, respectively. The subarea defined for permanent closure
accounted for approximately one half of the crab taken in the
larger area defined for closure. Depending on fishing effort,
the subarea defined for permanent closure will not protect crab

stocks to the degree provided under the larger area.

Expected Impacts:

Given a 1limit on kxing crab pbycatch (1 percent of blue king
crab abundance oI 20,000 king crab), which triggers a closure of
the defined zone, maintenance of a subarea permanently closed to
trawling would help protect some of the blue king crab stocks.
It should be noted that the amount of groundfish taken in the
portion of the area defined for closure which was outside of the
cubarea defined for permanent closure was small in relation to
the number of crab that were taken outside of the permanently

closed subarea. The preportion increase in groundfish made
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available outside of the permanently closed subarea is very small
compared to the proportion of crab that are caught outside of the
permanently closed subarea.

The savings to blue king crab are increased over
Alternatives 9 -and 10, but are not as great as the savings under
Alternative 8. The small impacts on groundfish catch under
Alternative 8 are reduced further under Alternative 11 but are
not as great as the reduction in impacts under Alternatives 9 and
10. Alternative 11 incorporates all of the management costs
under Alternative 8 and adds the costs of monitoring the closure
of the subarea, and also includes the bycatch accounting costs
under Alternatives 9 and 10, thus it would incur the highest
management costs.

2.5 Other considerations:

2.5.1 Red king crab

Few red king crab were detected in the Pribilof Islands area
by the annual NMFS' trawl survey until 1988. Since 1988 red king
crab abundance has increased in the area immediately surrounding
St. Paul Island, especially at the western end of the island
(Figures A.21 - A.25). A small directed red king crab fishery
was recommended for the 1993 season, and occurred in an area to
the north of the area defined for closure in this amendment.

2.5.2 C. bairdi Tanner crab

C. bairdi Tanner crab are distributed across the Bering Sea
shelf and are numerous in the Pribilof Islands area, especially
between the two islands and to the west in the deeper waters
between the 200 m and 100 m contours. Survey catches for 1975,
1980, 1985, and 1990 are presented in Figures A.26 - A.29.

C. bairdi Tanner crab apparently experienced a decrease in
abundance during the mid-1980's.

2.5.3 Korean Hair crab

According to the 1992 and 1993 NMFS' surveys, there are two
major populations of Korean hair crab stocks in the southern
Bering Sea. The first is located north of the Alaska Peninsula
in Bristol Bay, and the second larger population is concentrated
in an area contiquous to the Pribilof Islands. Catches of Korean
hair crab have been sporadic and incidental to the other crab
fisheries in the area. A directed fishery by 12 vessels produced
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a catch of 1.2 million pounds during October, 1992. The 1993
fishery will occur incidental to the C. bairdi Tanner crab
fisheries in the area, with an estimated guideline harvest level
of 2.5 million pounds, the largest harvest since 1980. The
proposed trawl closures will effectively protect these major
stocks associated with the Pribilof Islands.

2.5.4 Pacific Halibut

Pacific Halibut are distributed somewhat ubiquitously
throughout the southern Bering Sea. Since the closure of an area
leads to fleet displacement, there were concerns that such a
displacement would move vessels into areas with a higher bycatch
of halibut. Data from observed vessels was examined to determine
the mean number of halibut and the mean weight (kg) of halibut
taken per tow. Because not all tows are taken on the bottom, and
because tows classified as pelagic can still occur on the bottom,
only hauls that encountered halibut are presented in Figures 2.24
and 2.25. Both the mean number of halibut per tow and the mean
weight of halibut per tow can vary from year to year, and there
is no indication that bycatch was consistently higher or lower in

the area defined for closure, in the general Pribilof Islands

area, or in the Bering Sea. This pattern was similar when all

nhauls (including those with zero halibut). were examined.

The number of hauls that contained halibut and the number of
hauls with no halibut were also compared. The percentage of
hauls which contained halibut tended to be higher within the area
defined for closure than in either the Pribilof Islands area OT
the Bering Sea (Figure 2.26) . Based on these results,
displacement of the fleet outside of the area defined for closure
would not be expected to increase the bycatch of halibut in

neighboring areas.

The bycatch rates of halibut (expressed as number of halibut
per metric ton of groundfish catch) in the entire Bering Sea,
within the general Pribilof Islands area, and within the area
defined for closure were also compared. As Figure 2.27
indicates, bycatch rates are variable from year to year, however,
the bycatch rates within the area defined for closure tended to
pe somewhat higher than in either of the other two areas.

Halibut bycatch rates would not be expected to be higher outside
of the closure area, and may in fact be reduced if fleet activity
moves away from the Pribilof Islands.

closure of the defined area would not be expected to

increase halibut bycatch in other areas, and would move vessels
out of an area with generally higher halibut bycatch rates.
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2.5.5 Seabirds

Red-faced cormorant, northern fulmar, black-legged and red-
legged kittiwakes, least auklet, common and thick-billed murres,
parakeet auklet, crested auklet, and horned puffin are among the
most common nesting and feeding seabirds in the Pribilof Islands.
Seabird density in the BSAI fluctuates seasonally and assessments
for Amendments 18/23 (1991a) did not postulate a trend for the
area. The assessment noted that about 88 percent of the world
population of red-legged kittiwakes and 92 percent of the Alaskan
thick-billed murre population breed on the Pribilof Islands.
According to the assessment, these species' populations have
exhibited poor reproductive success in recent years, resulting in
population declines. The diets of murres, black-legged
kittiwakes, and other species include pollock and other fish
species taken in directed fisheries and as bycatch.

The effects of the Bering Sea groundfish trawl fishery on
habitats and food resources used by seabirds is not well
documented. Byrd and Piatt of the U.S. Fish and Wildlife Service
- have provided geographical distribution ranges of various seabird

species on and surrounding the Pribilof Islands (Appendix C).
The data provided by Byrd and Piatt indicates that the proposed
trawl closure may reduce disturbance to nesting and foraging
seabirds and their prey resources, and would likely benefit
species that forage within that zone. The proposed closure zone
would encompass many of the areas of heavy foraging indicated by
the maps provided, but would not include important foraging areas
to the south of St. George Island beyond the shelf break.

Specifically, this proposal would provide little coverage of
the forage areas utilized by red-legged kittiwakes and Northern
fulmars. Only some protection would be provided for black-legged
kittiwake forage areas. However, the proposed area should
provide significant protection to forage areas for red-faced
cormorants, murres spp., common murres, thick-billed murres,
least auklets, parakeet auklets, crested auklets, and horned

puffins.

2.5.6 Marine mammals

Impacts on Marine Mammals

Marine mammals not listed under the Endangered Species Act that
may be present in the Bering Sea/Aleutian Islands include
cetaceans, [mike whale (Balaenoptera acutorostrata), killer whale
(Orcinus orca), Dall's porpoise (Phocoenoides dalli), harbor
porpoise (Phocoena phocoena), Pacific white-sided dolphin
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(Lagenorhynchus obliquidens), and the beaked whales (e.g.,
Berardius bairdii and Mesoplodon spp.)] as well as pinnipeds
(northern fur seals (Callorhinus ursinus), and Pacific harbor
seals (Phogca vitulina) ] and the sea otter (Enhydra lutris).

Of the marine mammals inhabiting the BSAI, the assessment
for Amendments 18/23 (1991a) discussed three species in some
depth that were important in the Pribilof Islands: Steller sea
lions (Eumetopias jubatus), northern fur seals (Callorhinus
ursinus) and Pacific harbor seals (Phoca vitulina). The Steller
sea lion is listed as threatened under the Endangered Species Act
(ESA) . About two-thirds of the world population of northern fur
ceals is associated with the pribilof Islands and, although the
population is currently stable, it is listed as depleted under
the MMPA. Pacific harbor seals in Bristol Bay and westward along
the North side of the Alaska Peninsula have remained stable and
have shown no declines in trend since the mid 1960s. Pollock
were important in the diets of these three pinnipeds, and the
Pribilof Islands were particularly important habitat for the
northern fur seal. A 10-nautical mile (19 kilometer) radius "no
trawling" zone is in effect around the Walrus Island Steller sea
lion rookery near St. Paul Island in the Pribilofs. Given the
available information and the existing regulations for the areas
around the Pribilof Islands, the fishery there was Jjudged to meet
the "no jeopardy" standard of the ESA. The MMPA only applies to
incidental takes of marine mammals. However, it is possible that
additional information on the ecosystem requirements of marine
mammals may indicate that the existing regulations need to be
modified in order to optimize marine mammal populations (Sue
Mello, NMFS, personal communication, May, 1992).

under the status quo, management strategies and enforcement
practices would not change. Therefore management and enforcement
costs would not be expected. Under closure of an area to protect
blue king crab habitat, any effects on sea lions and fur seals
due to trawl gear would be reduced.

Impacts on Endangered, Threatened, or candidate Species

Listed and candidate species that may be present'in the BSAI
are discussed in detail in the EA/RIR/IRFA conducted on the 1993
Total Allowable Catch Specifications for the BSAI and the pollock
nonroe season delay.

Species that are listed, or proposed to be listed, under the
Endangered Species Act that may occur in the Bering Sea/Aleutian
Islands include: the endangered fin whale (Balaenoptera
physalus), sei whale (Balaenoptera borealis), humpback whale
(Megaptera novaeangliae), sperm whale (Physeter catodon) and
short-tailed albatross (Diomedea albatrus); the threatened
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Steller sea lions (Eumetopias jubatus), and Snake River fall
chinook salmon (Oncorhynchus tshawytscha); and the proposed
spectacled eider (Somateria fischeri). Listed species of whales
are not expected to be affected by the proposed alternatives.
Steller sea lions are expected to benefit from Alternative 2
through 14 and particulary from the preferred alternative
(Alternative 8). Under all of the alternatives, listed species
of seabirds would not be adversely affected in any manner that
has not been considered in previous Section 7 consultations with
the USFWS (February 1, 1993). Listed species of Pacific salmon
would not be adversely affected in any manner that has not
already considered in an informal Section 7 consultation
conducted on the 1994 BSAI and GOA Groundfish FMPs and the
proposed delay of the pollock nonroe season (April 21, 1993). No
further consultation pursuant to section 7 of the ESA is

required.

Listed species of salmon, including the Sacramento River
winter-run chinook salmon and Snake River sockeye salmon, fall
chinook and spring/summer chinook salmon may be present in the

BSAI.

Endangered, threatened, proposed, and candidate species of
seabirds that may be found within the regions of the BSAI where
the groundfish fisheries operate, and potential impacts of the
groundfish fisheries on these species are discussed in the
Environmental Assessment prepared for the BSAI groundfish 1994
TAC specifications. USFWS, in the informal consultation on the
1994 specifications (February 1, 1994), concluded that groundfish
operations are likely to result in an unquantified level of
mortality to short-tailed albatrosses, a listed species, but will
not jeopardize the continued existence of the population. The
take level was not expected to exceed that authorized in the
USFWS consultation conducted on the implementation of the Marine
Mammal Exemption Program (1988). Alternative 8 is not expected
to affect any proposed, candidate, or listed seabirds in a manner
not already authorized in previous consultations.

Coastal Zone Management Act

Each of the alternatives would be conducted in a manner
consistent, to the maximum extent practicable, with the Alaska
Coastal Management Program within the meaning of section 30(c) (1)
of the Coastal Zone Management Act of 1972 and its -.implementing

regulations.

Conclusions or Finding of No S8ignificant Impact
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None of the alternatives are likely to significantly affect
the quality of the human environment, and the preparation of an
environmental impact statement for selection of Alternative 8 as
' the proposed action is not required by section 102 (2) (C) of the
National Environmental Policy Act or its implementing
regulations.

2.5.7 Effects of trawling

Because of the dynamic nature of the ocean environment, it
is difficult to determine the 1inks between bottom trawling and
environmental changes (Jones, 1992). In his review of the
environmental impacts of bottom trawling, Jones states:

Research has established that the degree of environmental
perturbation from bottom trawling activities is related to
the weight of the gear on the seabed, the towing speed, the
nature of the bottom sediments, and the strength of the
tides and currents. The greater the frequency of gear
impact on an area, the greater the likelihood of permanent

change.

The long-term impact bottom trawling may have on the benthic
communities in the area is difficult to determine, especially
since many of the locations for which possible effects have been
noted are also subject to various other influences such as man-

made pollution.

The impacts of both bottom and pelagic trawl gear on marine
mammals, seabirds, and crab are difficult to determine. Although
sea birds and marine mammals forage from the discard chutes of
trawl vessels, it is difficult to determine what effect this
behavior has on these surface dependent species and whether or
not this behavior causes incidental takings when the trawl gear
is being retrieved. The prohibition at 50 CFR 675.7(n) limits
the amount of crab that can be taken and determines whether the
type of trawl gear is authorized. This prohibition allows NMFS
to determine whether trawl gear is being fished on the bottom
when directed fishing for pollock with pelagic trawl gear is
authorized. In addition, the rock sole and flatfish fisheries
contribute the highest bycatch rates to pottom dwelling
organisms, including the depleted blue king crab. Therefore, to
insure compliance while providing the maximum protection to the
habitat, the Council decided at its April 1994 meeting to include

a1l trawl gear in this prohibition.
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2.5.8 Effects on Management and Enforcement Costs

All alternatives except for status quo are likely to require
an increase in management and enforcement costs because of
increased at-sea surveillance to enforce the ban on trawling. If
all trawling were forbidden in the area, at-sea boardings would
not be required so that cost increases would be reduced. If just
bottom trawling were prohibited, it would be necessary to board
at-sea to determine if vessels were in compliance. The nature of
the closure area being a straight-line polygon decreases
difficulties in boundary enforcement. Management costs would be
increased under Alternatives 9 - 11 because accounting for
bycatch toward a PSC and subsequent closure of an area would
require additional monitoring and analytical costs.

2.6 Summary of Analyses

In summary, different areas for trawl closure in the
vicinity of the Pribilof Islands have been addressed in this
amendment. Two of the areas proposed for closure are based on
existing management areas: IPHC Area 4C and IPHC Area 4C west of
169° West (Alternatives 2, 3, 6, and 7). An additional area was
proposed that extended outward from the Pribilof Islands 25 miles
(Alternatives 4 and 5). The Bering Sea Bycatch Model was used to
examine the effects of Alternatives 2 - 7. Only marginal impacts
were found to exist between the alternatives and Alternative 1 or

status quo.

Historic blue king crab encounters in NMFS annual trawl
surveys, bycatch on observed vessels and directed .catch of blue
king crab have been examined to determine a boundary for trawl
closure which would protect blue king crab in the Pribilof
Islands area (Alternative 8). The boundary selected does not
encompass the entire range of blue king crab in the area, but
does surround the habitat with highest blue king crab
concentrations. Included in the boundary is habitat vital to
juvenile blue king crab, populations of red king crab, and some
of the area important to foraging sea birds. The boundary was
selected to allow trawl access to the edge of the 100 m contour
and the groundfish resources to the east and north of the
Pribilof Islands. The boundary was also drawn with straight
edges and as few corners as possible in order to facilitate ease
of closure enforcement. Analysis has shown little or no impact
on pollock or Pacific cod fisheries and a small impact on

flatfish fisheries.

A smaller subarea was also defined for permanent closure if
the area based on crab habitat (Alternative 8) is closed after a
limit had been obtained (Alternative 11). The effects of a limit
based on 1 percent of the estimated blue king crab abundance
(Alternative 9) and of a limit set at 20,000 king crab
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(Alternative 10) were also examined in the amendment. A limit
pased on 1 percent of the estimated blue king crab abundance can
nave unexpected effects given differential harvest of varying
size components of the blue king crab population. Enforcement
costs increase when monitoring for bycatch under either a

1 percent population limit or a 20,000 crab limit.

The overall impact on groundfish fisheries by Alternative 8
is expected to be small in relation to Alternative 1, status quo.
The impact on king crab stocks, Korean hair crab stocks, and sea
pird foraging under Alternative 8 is expected to be beneficial
and contain no negative impacts when compared with Alternative 1.
The benefits to crabs, seabirds, and marine mammals under
Alternative 8 are reduced in Alternative 9 because of continued
access to the area by trawlers until the limit is attained. The
penefits of Alternative 8 are reduced by lesser amounts under
Alternatives 10 and 11 because of generally lower limit
constraints and continued protection of a portion of the area
defined for. closure under Alternative 8. Alternative 11 would
allow an increased bycatch of king crab over Alternative 8 for
marginal increases in groundfish catch. Alternatives 9, 10, and
11 all allow greater access to groundfish, but the increased
harvest opportunities are minimal in comparison to the increased
bycatch of crab which occurs when vessels operate in the area
defined for closure in Alternative 8.

FINDING OF NO SIGNIFICANT IMPACT

For the reasons discussed above, implementation of either
Alternative would not significantly affect the quality of the
human environment. Therefore, the preparation of an
environmental impact statement on the preferred alternative 1is
not required by section 102(2) (C) of NEPA or its implementing
regulations.
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Appendix A.

Figure A.1l.

Figure A.2.
the eastern
crab. Size

Figure A.3.
the eastern
crab. Size

Figure A.4.
the eastern
crab. Size

Figure A.5.
the eastern
crab. Size

Figure A.6.
the eastern
crab. Size

Figure A.7.
the eastern
crab. Size

Figure A.8.
the eastern
crab. Size

Figure A.9.
the eastern
crab. Size

Figure A.10.
the eastern
crab. Size

Figure A.11.
the eastern
crab. Size

Figure A.12.

the eastern Bering

NMFS annual trawl survey of the eastern Bering

Sea. Blue king crab, 1975-1992; Red king crab,
1988-1992; C. bairdi Tanner crab, 1975, 1980,
1985, and 1990.

Locations of annual NMFS trawl surveys, 1975-1992.

Blue king crab catch in 1975 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle 200 crab.

Blue king crab catch in 1976 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle 200 crab.

Blue king crab catch in 1977 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle 200 crab.

Blue king crab catch in 1978 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key. legend circle 200 crab.

Blue king crab catch in 1979 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle 200 crab.

Blue king crab catch in 1980 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle 200 crab.

Blue king crab catch in 1981 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle 200 crab.

Blue king crab catch in 1982 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of

of key legend circle = 200 crab.

Blue king crab catch in 1983 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1984 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

king crab catch in 1985 NMFS trawl survey of
Sea. Size of circle is relative to number of

Blue
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crab. Size of key
Figure A.13. Blue
the eastern Bering
crab. Size of key

Figure A.1l4. Blue
the eastern Bering
crab. Size of key

Figure A.15. Blue
the eastern Bering
crab. Size of key

Figure A.16. Blue
the eastern Bering
crab. Size of key

Figure A.17. Blue
the eastern Bering
crab. Size of key

Figure A.18. B}ue
the eastern Bering
crab. Size of key

Figure A.19. Blue
the eastern Bering
crab. Size of key

Figure A.20. B%ue
the eastern Berlng
crab. Size of key

Figure A.21. '
the eastern Bering
crab. Size of key

Figure A.22. .
the eastern Bering
crab. Size of key

Figure A.23.
+he eastern
crab. Size of key

Figure A.24.

the eastern Bering Sea.
gize of key legend circle

crab.

Figure A.25.

legend circle 200 crab.
king crab catch in 1986 NMFS trawl survey of
Sea. Size of circle is relative to number of
legend circle = 200 crab.

king crab catch in 1987 NMFS trawl survey of
Sea. Size of circle is relative to number of
legend circle 200 crab. '

king crab catch in 1988 NMFS trawl survey of
Sea. Size of circle is relative to number of
legend circle 200 crab.

king crab catch in 1989 NMFS trawl survey of
Sea. Size of circle is relative to number of
legend circle = 200 crab.

king crab catch in 1990 NMFS trawl survey of
Sea. Size of circle is relative to number of
legend circle = 200 crab.

king crab catch in 19591 NMFS trawl survey of
Sea. Size of circle is relative to number of
legend circle = 200 crab.

king crab catch in 1992 NMFS trawl survey of
Sea. Size of circle is relative to number of

legend circle 200 crab.

king crab catch in 1993 NMFS trawl survey of
Sea. !

size of circle is relative to number of
legend circle

200 crab.

Red king crab catch in 1988 NMFS trawl survey of

size of circle is relative to number of
200 crab.

Sea.
legend circle

Red king crab catch in 1989 NMFS trawl survey of

of circle is relative to number of
200 crab.

Sea. Size
legend circle

Red king crab catch in 1990 NMFS trawl survey of
Bering Sea.

size of circle is relative to number of
200 crab.

legend circle

Red king crab catch in 1991 NMFS trawl survey of

size of circle is relative to number of
200 crab.

Red king crab catch in 1992 NMFS trawl survey of
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the eastern Bering Sea. Size of circle is relative to number
Size of key legend circle = 200 crab.

crab.

Figure
survey
number

Figure
survey
number

Figure
survey
nunmber

Figure
survey
number

A.26. C. balirdi Tanner crab catch in 1975 NMFS trawl
of the eastern Bering Sea. Size of circle is relative

of crab.

Size of key legend circle = 200 crab.

A.27. C. bairdi Tanner crab catch in 1980 NMFS trawl
of the eastern Bering Sea. Size of circle is relative

of crab.

Size of key legend circle = 200 crab.

A.28. C. bairdi Tanner crab catch in 1985 NMFS trawl
of the eastern Bering Sea. Size of circle is relative

of crab.

Size of key legend circle = 200 crab.

A.29. C. bairdi Tanner crab catch in 1990 NMFS trawl
of the eastern Bering Sea. Size of circle is relative

of crab.

Size of key legend circle = 200 crab.

of

to

to

to
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Appendix B. Observed hauls for which species identification of
crab bycatch was made. Foreign, 1982-1987; joint
venture, 1985-1989; Domestic 1989 and 1991.

Figure B.1. Blue king crab bycatch in 1982 foreign observed
trawl fisheries in the Bering Sea. only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab.

Figure B.2. Blue king crab bycatch in 1983 foreign observed
trawl fisheries in the Bering Sea. only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab.

Figure B.3. Blue king crab bycatch in 1984 foreign observed
trawl fisheries in the Bering Sea. only hauls for which species
jdentification was made. size of circle is relative to number of
crab. Size of key legend circle = 50 crab.

Figure B.4. Blue king crab bycatch in 1985 foreign observed
trawl fisheries in the Bering Sea. Only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab.

Figure B.5. Blue king crab bycatch in 1986 foreign observed
trawl fisheries in the Bering Sea. only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab.

Figure B.6. Blue king crab bycatch in 1987 foreign observed
trawl fisheries in the Bering Sea. only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab.

Figure B.7. Blue king crab bycatch in 1985 Joint Venture
observed trawl fisheries in the Bering Sea. Only hauls for which
species ijdentification was made. Size of circle is relative to
number of crab. Size of key legend circle = 50 crab.

Figure B.8. Blue king crab bycatch in 1986 Joint Venture
observed trawl fisheries in the Bering Sea. Only hauls for which
species identification was made. Size of circle is relative to
number of crab. Size of key legend circle = 50 crab.

Figure B.9. Blue king crab bycatch in 1987 Joint Venture
observed trawl fisheries in the Bering Sea. Only hauls for which
species jdentification was made. Size of circle is relative to
number of crab. Size of key legend circle = 50 crab.



Figure B.10. Blue king crab bycatch in 1988 Joint Venture
observed trawl fisheries in the Bering Sea. Only hauls for which
species identification was made. Size of circle is relative to
number of crab. Size of key legend circle = 50 crab.

Figure B.11. Blue king crab bycatch in 1989 Joint Venture
observed trawl fisheries in the Bering Sea. Only hauls for which
species identification was made. Size of circle is relative to
number of crab. Size of key legend circle = 50 crab.

Figure B.12. Blue king crab bycatch in 1989 domestic observed
trawl fisheries in the Bering Sea. Only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab.

Figure B.13. Blue king crab bycatch in 1991 domestic observed
trawl fisheries in the Bering Sea. Only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab.

Figure B.14. Number of blue king crab identified by observers
from each year and target fishery.



Location of seabird foraging areas near the
Pribilof Islands. Provided by the U.S. Fish and

Wildlife Service.
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Figure 2.4. Estimated abundance of Pribilof Islands blue king crab
abundance by size category, 1580 - 1992. :
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Figure 2.6. Location and catch in numbers of btlue King crab in the
Pribilof Islands area, 1983/84 season. Blocks represent 1/2
latitude by 1 longitude statistical reporting areas.
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Figure 2.8. Location of individual observed hauls in the domestic
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glg;fish and other flatfish fisheries, 1990-1992. Heavy line
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gure 2.10. Observed groundflish catch in metric tons fIr m The
t';:e Bering Sea, from the general area around the Pribilof
lands, and from the proposed closure zone, 1991.
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12. Observed king crab (all species) bycatch in metric

rigure 2. . :
tons from the entire Bering Sea, frcm the general areawaround the
Pribilcf Islands, and from the proposed closure zone, 1991.
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2.16.
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Figure 2.153.

NMFS observer program, as cbserved in

Average welght rer crab

occcurs in directed pot fishery.

prib.doc

Average size of king crab captured In directed fisherles and as bycatch.

% Obhserved Pribilof
e NMF’S Observer Report

—— Directed Calch

/

« ~ 7] [Te ] - ™ (3] -
spunod ui jJybiepm

zs woqg
16 wog
06 woq
€8 wog
68 Al
88 Al
L8 AP
98 Al
S8 Al
18 Jog
9g Joy
S8 4oy
v Jo4
£8 J04
Zg o4
18 Jog

08 404

December 1993



TO uncoserved

(expanded

year.

stimated king ¢

-

»

-

by month and

.13.

gure 2
vessels)

T

-

2661 O 1661 -« 066l -m- 6861 v- 886} -m- /86| -m-
0861 -m- G861} -m- ¥B6| -m- €861 -0- ¢B6| -m- 1861 -e- 0861 ——

Aenuep

0

00008
‘paisnipe jybiem - 1eaA pue yjuow Aq
yojeoaAq qeto Bupy annejnwinog pajewiisy

December 1993

qeso Buny 1ybneoAq Jaquunp




(TR ]

e
0.0
3 Y o

r

ry @

prib.doc

oo

e

~1

Total king crab bycatch from observed vessels only.

Total croserved king crab |

JV and domestic

I{isheries
Qc_-—i
g 5 3 3!
Eaggmi
5 o 2 = |
I - I & N - N O
S IR
B '

400000

350000 -

300000 -

T

g8 8 8

qei] ury jo sequuny

3 3

0

26 wog
L6 wog
06 wog
68 wog
68 Al
88 Al
L8 AP
98 Ar
S8 AP
28 104
98 o4
S8 104
8 Jo4
£8 404
z2g 104
18 404

08 Jo4

December 1993



Uy

Pribilof

Ssubarea defined for permanent closure in the
as in Alternative 11.

Figure 2.20.
Islands area,

-188

t
h
(8 4]

.~ Permdmnent ¢losurpe subarec

— | m e At
St George Isla - 99 eter ' Qu

\\ R o=

\2@@ meter contour
Deczmber 1993

prib.doc




¢661 P8SO[d -m1- ¢c661 -m- |66] pasold —v-

w
S 1661 -v- 6861 PasO)) -e- 686! -o-
ed Yd ! .
ag! JaquwanoN Jaqualdag  Ainp Aenuep
0o R A B D & “ - 0
N ol VP
44 Dt
.0 4
S
L0 .
..W m ty
" G
vt - 000001}
wo §u
e R ay
Y1) @
U @ >
o U
J0 M0
VR
[SAK BT )
l% )L - OOOOON
g et 0O
U
O -~
2o e

w [
T O e
@D~ P-A
EEE
5ol |3
Avla - 00000€
neE-# o
1£%] m W M

as i

. o
oy 4]
R
wEpe
v .wmm - 00000V
m.?m n“ mm 81nsoja Aq uononpay pue
R Y S}oliqlid ul yojeo ysypunosy jejoy -

December 1993

Suo} Ul yoren

prib.doc




sopqud
£661 32qma2Q

Percent of Bering Sea King Crab

S e £ e £ e B
[ (4, b 423 N (4] [ I [44]
For 80 =-_-”-
[ i H A T TR .3
7 | s
For 81 ‘ @
T L 9
- »
- o
For 82 ‘ l c
<
5
For 83 .me =
-
‘ 2
For 84 ®
— e -]
. -]
For 85 Qm} e
®
lmmmuumumuuummmmmmu1m :
I 5
JV 85 ﬁ =
(7]
-]
JV 86 | g
o
" x
v 87 E} 5
3 Q
o
7 S
| e
. s
) ) =
‘ ®
Dom 50 w s
x | _ s
Dom 91 = w
lmllmulmmmlumummmmnnnlumummlmmlmmumnumnummu| ' g’
q | | | | o '

Dom 92 1 i ‘
. T ALY

jonaud 5
eInso|J ]

vesuqns

-pag HuTasg \BITIUS BUR A0
uoaEDAg geId HUTY pSAI®sSgO Teaos ay3 Jo0 abeausoied ' S® pBSSSIAXS
za1p Ag (ceID IO Isqunu) yoaesAg gead buTy DTICISTH  "TT°L sanbi:z



sop'qud
£661 22quaod(]

Percent of Bering Sea catch

(= o =] o
) =4 - © N © w
[ =] (4] - (<] »n [44] [* (44
For 80 1
UL
7 | |
For 81 ‘
QRO g
i, ‘ .
For 82 I ‘

T T T

For 83 L—’-—'—
SRR
Forsq | I ’
For 85 ammnmm‘x
For 86 ’ i ‘
m""mm‘mml|m""m"mmmmm
For 87 ’ ‘
JV 85 ’ '
WV ee h |
mm“mm"l""""mmmmml"mm“"“m"“m
v 87 M
._—lllllllllllll|l||l|"'lll‘ll'llllll'llll||"|‘lllfl'llllllllllllllll'lllfl
IV 88 i o *
'mmll|l""llmm'|l""l'|llmmlmlmmlml
JV 89 ] { '
Dom 88 } i l ’
HINHHENYI R
Dom 90 lE ‘ t '
__'l|l||l|||||l|llll|"l||llllllllllIlll||llll'll‘||lll|
Dom 91 ! ‘ ‘
Dom 82 ! z 1
'm““mm"mm"m!ll“|m"mmm"m"mmmmm i

yosjeo qéupuno:ﬁ veg Gujieg pealesqo eljjue jo efejuessed v 5w yojey

'm o om

J T O v

:. -~ : ]

&5 & g

c — - -4 ;

© 2 !

b [+4) §
‘ees butasg sITaus sy zo:
yoa1e> usijpuncib psazesgo (¥202 syl Io sheaussisd T sE pessaxdxs
€8I¥ AG (Sucz UT 2UDism) UD2®D USTIpPUNCIE DTICASTH  *I7°7 sanbis



661 Qs

Mean number of halibut/tow

wn
o

N
o
o

0se

For 80
For 81
For 82
For 83
For 84
For 85
For 86
For 87
JV 85
JV 86
JV 87
JV 88
JV 89
Dom 88
Dom 90

Dom 91 |

Dom g2 -

.o -

vsSga il —e—
2INSO|) e

joliaud

¢ 2ngITRed 0

)]
4
J
s}
[ ¢
1Y
O
0y
(4]
a
4
[i4]
>
O
z
0
1)
|91
a

moj Jad ynqyiey jo Jaquinu ueap - Ingjiey Bujujeluod siney

*ATUuc angTIiey
IsqQUNU UESK

sopqud



€661 12qmase(g

8ITaug 8y
Se p8sssIdXe

For 80

For 81

For 82

For 83
For 84
For 85
For 86
For 87
JV 85
s
JV 87
JV 88
JV 89
Dom 89
Dom 90
Dom 91

Dom 82

Percent of Bering Sea Effort

o o o
e © - e o

SE0

T
_
—
[
|

[

= !
3

=

— .
E

vos Buiieg ey vy siney PeA18sqo jo Jequinu jejo} ey) Jo eBejuesied v su Loy

moo
! |
;

- |
]
= |

HHHTHEES

I

TR

o |

LR N

1

‘r

r

lonand 5
eInso|y )
vereqns

paAZRsco
sCunu) zIc

4]

sop-qud

‘e8¢ bu
sbeaus
T€Z°¢

(V)
VIRV

1 Q-

[N e I8 ¥

p=

=)

M (1

fe,



sop-qud

£661 2eqwxod

For 80 N : —
A NS S S—
T
PR ——

For 86 T S { ]
e 1]
PR S —
TS SRS IS S—

Dom S WIS S S

170 J S SRS S w—

Dom s ——

CM L umnncns s Sa—
m
Ir I
g @
7y w
£ £
F F
z e
g's

o
S

pes Dupeg eJyul

For 80
For 82
For 84
For 86
JV 85
Jv 87

Jv 89

Dom

Dom

INGIOH WM SOH Il

INGYOH 4Nou SNOH [

pely sSpuDis] joliqid

For 80
For 81
For 82
for 83
for 84
For 85
Fot 86 K
for 87
JV 85
JV 86
Jv 87
Jv 88
JV 89
Do 89
Dom 90
Dom 91

paly eInsold

SMOT
anbT1:s

=]

4

Yy 2NOYITHM
gz-

TT®

HPUTUTEIUCD SMO2

angTTRY

®

pu

T®

-
L

-

S it

SMDY D 8DDIV

pow—
e ot ot i et

-

joTBiali e o jtia



soprqud

€661 39quaa(]
]
Mean weight of halibut/tow
oy - »N ) w
wn o] w (=] w o] 8’?&
(=] (=] o (=] o o (=] o
For 80 - —y ,:/= ; '
For 81 - : oL
For 82 - 5
. =
w
For 83 o
S
For 84 + 5
: =
For 85 - 3
”\ @
- b~
For 86 - > D
: T
£
L
=
[1:]
o
-
g
e
)
=g
L
=]
—
=
B
=
o
L
©
[+24
q
o
3
| 1
.
| 1
[ -
> T 0
| - — -
o
=z 2 2 |
2. 2 8
"ATuo aIngTTey HutuTreaucs
SINEBY JC2 EBI® AC mCL J8C 2NCTTEY IO 3UbIem UBSK  "grtz sxnbTs



c651 33qmasd

L6RAT

soprqud

s0p g

seo]y - ( snywAY umamn woneg o} 491 Jo WA J¥ IY QR we]) -
puBoe 13G 7 dec]y - § WRVEIRYY FERAL Y &3 O VANV JEJ weeD) -

“ondlodt LNTIOT [ MNPIE - | FUTSIDT RmARn T €} 3851 J0 M3a Dy vy JRE

§ anvwry FUDAD [19 €} YUV puDGSS WU 62 #e0]) - G AANVLINY TImawn Weieq o) FRUIM
¢ sanveIryy dunasn Weneq € Oy BAIY DR MO - 2 MNFLIRY ‘ond NS - | asnvRIny \

26¥ 16% 26v by 26v o6y 16% s
- (000700018 |
'|e10] BN[eA 13N JUBSald YIRIAG - [EJ0L BNUIABY 3N ysijpunoln) snjej 3eN paisnipy ysypuncls
Letl g2t 82c’l gee1 62E’] 62€'1 92e'] I
(000°000'1$
|30 aNJe) SSOJ7 JUBSaId Y9IedAg — Te30] BNUBASY SSOID USypunoln) anfep Ssoln paisnipy usypunots
¥l 1 il 1 ¥l 71 121 o
(000°000°1$ 'SSLI3YSY V) anjey 33K Juasald yoie24g
82 82 82 82 82 82 82 -
(000°000°1$ ‘salIaysy [I¥) enjey sso1n juasalgd [ojed4if
LBB'1C y18°12 199°12 L9L'12 L¥v'ee 966'1¢c ¥aL'le (o8] 3oom)
|l 8e6'1 1861 1761 cg6'l E16'1 L8661 286’1 )
252’9 16£°8L 208'9L P19'9L 988'8L 622'8L eLvL {ou) qur) Yy
|| #%¢'1 6eC'1 40! el gec' ELS'T geel (ywm) Poussap
LBEE LBEE 2es't ¥ESE gece B6S°C 2ece (V) OV
SJUNOWY YOIBdAg
90¢ coc 90¢ 90¢ 1 90¢ 90¢ | S0¢ ™R
(000°000°1$ “1s0D 2|qELIRp - 9NUaAsY $5017) SNUIASY I8N USIFPUNOID
ceel ¥eEl ecel 8cg’l LSE'T | L8E'T ¥SE'1 vea
- (000°000°1§) SnuBASY SSOID USPUNOLY
L8L1 l LEL] LEL] geL1 LEL1 6SL1 geL’l ez
261 | 281 261 261 261 261 £61 I
| 081 991 8g1 991 991 091 981 F9TSd 183935V Y 7 P2
|| £££71 i geLl 7.0 FEET EECT cee'l EECT T
| €9 €9 €3 ca cg ¢ g TS 3 peD 245 Biny
(1W OOl U9IE) YsyDUROL]
A ¢ 0 e |z !




sop-qud
566‘[ x:qmmq

Number Halibut / mt grounfish

e - N w >
(4] b [4)] [ [44] [ A [#4] o 4]

©
o
w
<
2 )
JV 86
Jv 87 ’
e R —
Jv s |
Dom 89

Domsoﬁ ’ |

10} peuljep weluw ey) pue ‘eelw ‘5| joj|q)1d oy} ‘wes Bujieg eijjue ey) 10} seju1 yoeahq Ingjey

i =

vsanv g
Jonaud 5
eInso|y )

"STN®PU DI2SBUWOD PU®R AL ‘ubIszoz 103 esIe Ag ysaeo usTIpuncab Io uc
STX28n I8C ANGTTEY IC IBGURU S® S81BX UYDIEDAQ 2NGTIRE .7 7 SINET

feg g






TA

‘AxsysTty aebaej
qoee J0J BOIEONS BINSOTD Jusuewzad uTy3TM pue ‘eaze
9INSOTD PAUTISP UTYITM ‘BSIe puRISI JOTIQIId TEBISU3b
92Uyl UTYITM usxe3 yos3jeoAq gead bury ees butxsg Teao]
pue yo3ed ystjpunoxb ess 5uxzaa Te303 ;o sbeausoisg

"Azsysty 239bxey yoes o037
2aInsoTo 1037 pesodo:d eSI® SYJ3 UTYUITM PUEB ‘EBSIBR PUBTSI
JoTIqIad TeIsusb 8yl urylztm ‘ees Butasg SITjus DY UT

usyel yo3edAq gead Bury uesw pue yojed YsTIpunoxH uesy

- ‘AxsysT3 38Bxe] qaee I03 ®esaxe

2INSOTD PSUTISP UTYJTIM PUB B3I PUBISI JOTTqIId TeIsu=b
9Y3 UTYITM Usel UYdiedAq gexd bury ess Buriaxsg Te303

pue yoaed> ysrtipunoxb ess BuTtasg Te303 JO =bejusdsisg

‘SpuelsSI JOTTATad

8yl punoxe seaxe HUTSOTD J0J Z OTIRUSDS Joapun . ybnoxyi
T 'SSATIBUISITY I9PUn SSTISYSTI IVSH =Yl UT ssoT1o=ads
yo3eoAq pue UsTIpunoxbH ps3daITp I0J onleA pPue YD)

-spueTsI JOTIQTad

oyl punoIe sesIe BUTSOD I0J I OTIBUSDS Jepun . ybnoIys
T S®ATIBUISITY ISPUN SSTISYSTI IVYSE SYl ul s=7T1o=3ds
yo3edAq pue UysIzpunoab pa3dsITp I0J SNTRA PUBR UYDIEBD

§°z °1qel

v s1qelL

£°C STqeL

¢’ °TqeL

T°¢C =T9eL

SHTIEYL



sop-qud

£661 32quold

peicentage of Bering Sea groundfish and Bering Sea king crab taken In the general Pribilof island
Area and in the defined closure area.

Atka
B.Pollock
P.Cod
Flattish
Rockfish
Other Flat
Pollock
Turbot
Sablefish
Arnrowtoolih

" Total

Groundfish
1992 1991

Pribilof Area_Closuie [Pilbilof Alea Closute
0.03%| 0.02% 000%| 0.00%
23.14%| 0.88% 13.33%| 273%
7.77%| 0.14% 8.12%| 0.37%
34.98%| 10.05% 17.53%| 1.63%
1.19%| 0.00% 2.60%| 0.00%
23.90%| 16.89% 29.92%| 14.35%
19.57%| 0.23% 9.40%| 1.12%
0.00%| 0.00% 45.75%| 0.00%
0.00%| 0.00% 0.00%| 0.00%
18.06%| 0.00% 13.26%| 000%
20.80%| 1.81%] 10.95%| 1.64%

King Crab

Pribliof Ateq

45.45%
47.01%
0.00%
47.67%
0.14%
0.00%
0.00%
- 0.00%

1992

0.00%
1.34%

Closue
0.00%
241%

45.45%
36.25%
0.00%
46.62%
0.00%
0.00%
0.00%

32.67%]|

0.00%|

26.42%|

1991
piibilof Area Closure

0.00%| 000%
44.25%| 30.04%
13.70%] 10.00%
11.28%] 6.86%
0.00%] 000%
38.92%] 29.36%
74.35%| 63.64%
100.00%1  0.00%
0.00%] 000%
2.05%] 000%

29.85%| 20.96%]|
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Table 2.5. Peicentage of Bering Sea groundlfish and king ciab taken in the geneiral Piibilof Island Area, in 1he delined closue zone, andin the

defined sub-area for peananent closuie.

Atka
B.Pollock
P.Cod
Flatfish
Rockfish
Olhet Fla
Pollock
Tubot
Sablefish
Arrowtoo

Total

Groundfish

1992

0.03%
23.14%
7.77%
34.98%
1.19%
23.90%
19.57%
0.00%
0.00%
18.06%

20.80%

0.02%
0.88%
0.14%
10.05%
0.00%
16.89%
0.23%
0.00%
0.00%
0.00%

1.81%

Pib. Area Closiwe Sub-aiea

0.02%
0.24%

0.14%]

0.35%
0.00%
13.91%
0.16%
0.00%
0.00%
0.00%

0.45%

1991
Piib. Area_Clostie _Sub-aiea
000%  000%  0.00%
13.33% 2.73% 1.67%
8.12% 0.37% 0.37%
17.53% 1.63% 0.17%
260% 000%  000%
2002% 14.35%  11.28%
9.40% 1.12%  0.69%
45.75% 0.00% 0.00%
0.00% 0.00% 0.00%
13.26% 0.00% 0.00%

10.95% 1.64% 0.97%

King Crab
1992

Piib. Aiea_Closwe Sub-area
000% 000%  000%
7.34% 241% 1.22%
45.45% 4545%  45.45%
4701%  36.25% 5.65%
000%  000%  0.00%
47.67%  46.62%  40.34%
0.14% 0.00% 0.00%
000% 000%  0.00%
000%  000%  0.00%
0.00% 0.00% 0.00%
32.67%  2642%  11.00%

x_,w.e%.
0.00%
44.25%
13.70%
11.28%
0.00%
38.92%
74.35%
100.00%
0.00%
2.05%

29.83%

1991

Closuwe  Sub-are

0.00%
30.04%
10.00%

6.86%

0.00%

20.36% -

63.64%
0.00%
0.00%
0.00%

20.95%

0.00%
13.35%

10.00%

0.00%
0.00%
28.63%
10.94%
0.00%
0.00x.
0.00%

12.53%
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Medan tons of Beilng Sea groundfsh and mean number of

Atea and In Ihe deMed closuie aieq.

Alka
B.Poliock
P.Cod
Hatfish
Rockfish
Othet Fia
Pollock
Twbot
Sablefish
Artowloo

All Targey

Groundlish (Mean tons/low

Beilng Sea king crab taken n the general Pubiiot Iskand

xinmxmugzmmsszaémQSSV

1992 1991 1992 1991 o
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Figure A.17. Blue king crab catch in 1990 NMFS trawl survey
eastern Bering Sea. Size of circle is relative to number cf
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Figure A.18. Blue king crab catch in 1991 NMFS trawl survey of =ras
eastern Bering Sea. Size of circle is relative to number of crab.
Size of key legend circle = 200 crab.
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“iqure A.19. Blue king crab catch in 1882 NMFS trawl survey oI the
castern Bering Sea. Size cf circle is relative to number of crab
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Figure A.22. Red king crab catch in 1989 NMFS trawl survey of the
eastern Bering Sea. Size of circle is relative to number of crab.
Size of key legend circle = 200 crab.
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Tigure A.23. Red king crab catch in 1280 NMFS trawl survey cf the
eastern Bering Sea. Size of circle 1s relative To number oI crab.
Size of key legend circle = 200 crab.
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Tigure A.25. Red king crab catch in 1992 NMFS trawl survey of In
sastern Bering Sea. Size ¢f circle i1s relatlive TO numpber ot crab
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of key legend circle = 200 crab.
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Figure a.27. C. bairdi Tanner crab catch in 1980 NMF
of the eastern Bering Sea. Size of circle 1s relative
crab. Size of kev legend circle = 200 crab.
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Tigure A.29. C. pairdi Tanner crab cactch in 1290 NMFS trawl survey
of the eastern Bering Sea. 5S1ize of circle is relative to number of
crab. Size of key legend circle =:200 crab
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Appendix B. Observed hauls for which species identification of crab bycatch was made. Foreign.
’ 1982-1987; TV, 1985-1989; Domestic 1989 and 1991. )

Figure B.1. Blue king crab bycatch in 1982 foreign observed trawl fisheries in the Bering Sea. Only
hauls for which species identification was made. Size of circle is relative to number of crab. Size of
key legend circle = 50 crab.

Figure B.2. Blue king crab bycatch in 1983 foreign observed trawl fisheries in the Bcn';lg Sea. Only
hauls for which species identification was made. Size of circle is relative to number of crab. Size of

key legend circle = 50 crab.

Figure B.3. Blue king crab bycatch in 1984 foreign observed trawl fisheries in the Bering Sea. Only
hauls for which species identification was made. Size of circle is relative to number of crab. Size of

key legend circle = 50 crab. _

Figure B.4. Blue king crab bycatch in 1985 foreign observed trawl fisheries in the Bering Sea. Only
hauls for which species identification was made. Size of circle is relative to number of crab. Size of
key legend circle = 50 crab.

Figure B.5. Blue king crab bycatch in 1986 foreign observed trawl fisheries in the Bering Sea. Only
hauls for which species identification was made. Size of circle is relative to number of crab. Size of

key legend circle = 50 crab.

Figure B.6. Blue king crab bycatch in 1987 foreign observed trawl fisheries in the Bering Sea. Only
hauls for which species identification was made. Size of circle is relative to number of crab. Size of
key legend circle = 50 crab.

Figure B.7. Blue king crab bycatch in 1985 Joint Venture observed trawl fisheries in the Bering Sea.
Only hauls for which species identification was made. Size of circle is relative to number of crab.
Size of key legend circle = 50 crab.

Figure B.8. Blue king crab bycatch in 1986 Joint Venture observed trawl fisheries in the Bering Sea.
Only hauls for which species identification was made. Size of circle is relative to number of crab.
Size of key legend circle = 50 crab.

Figure B.9. Blue king crab bycatch in 1987 Joint Venture observed trawl fisheries in the Bering Sea.
Only hauls for which species :dentification was made. Size of circle is relative to number of crab.
Size of key legend circle = 50 crab. :

Figure B.10. Blue king crab bycatch in 1988 Joint Venture observed trawl fisheries in the Bering Sea.
Only hauls for which species identification was made. Size of circle is relative to number of crab.
Size of key legend circle = 50 crab.

Figure B.11. Blue king crab bycatch in 1989 Joint Venture observed trawl fisheries in the Bering Sea.
Only hauls for which species identification was made. Size of circle is relative to number of crab.
Size of key legend circle = 50 crab.

prib.doc B-1 December 1993



Figure B.12. Blue king crab bycatch in 1989 domestic observed trawi fisheries in the Bering Sea.
Only hauls for which species identification was made. Size of circle is relative to number of crab.
Size of key legend circle = 50 crab. :

Figure B.13. Blue king crab bycatch in 1991 domestic observed trawl fisheries in the Bering Sea.
Only hauls for which species identification was made. Size of circle is relative to number of crab.

Size of key legend circle = 50 crab.

Figure B.15. Number of blue king crab identified by observers from each year and target fishery.
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igqure B.4. Blue king crab bycatch in 1985 foreign cbserved trawl
isneries in the Bering Sea. Only hauls for which species
identification was made. Size of circle is relative to number of

crab. Size of key legend circle = 50 crab.
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igure B.5. Blue king crab bycatch in 1886 Ioreign ob
ficheries in the Bering Sea. Only nauls for which scecies
identification was made. Size of circle is relative to number of
c-ab. Size of xey legend circle = 30 crab.
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qure 3.7. B8lue king crab bycatch
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Figure B.8. Blue king crab bycatch in 1286 Joint Venture cobserved
trawl fisheries in the Bering Sea. Only hauls for which species
identification was made. Size of circle is relative to number cof
crab. Size of key legend circle = 50 crab.
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figure 3.9. Blue king crab bycatch in 1$87 Joint Venture _
rtrawl fisheries in the Bering Sea. Only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size cf key legend circle = 30 crab.
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figure B.10. 3lue king crab bycatch in 1988 Joint Venture cbserved
srawl fisheries in the Bering Sea. Only nauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab.
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Figure B.1l2. Blue king crab bycatch in 1989 domestic cbserved
trawl fisheries in the Bering Sea. Only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab.
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Appendix A.

Figure A.l.

Figure A.2.
the eastern
crab. Size

Figure A.3.
the eastern
crab. Size

Figure A.4.
the eastern
crab. Size

Figure A.5.
the eastern
crab. Size

Figure A.6.
the eastern
crab. Size

Figure A.7.
the eastern
crab. Size

Figure A.8.
the eastern
crab. Size

Figure A.9.
the eastern
crab. Size

Figure A.10.

the eastern
crab. Size

Figure A.1l.

the eastern
crab. Size

Figure A.12.

the eastern

NMFS annual trawl survey of the eastern Bering
Sea. Blue king crab, 1975-1992; Red king crab,
1988-1992; C. bairdi Tanner crab, 1975, 1980,
1985, and 1880.

Locations of annual NMFS trawl surveys, 1975-1992.

Blue king crab catch in 1975 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1976 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1977 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1978 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab. ‘

Blue king crab catch in 19793 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1980 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1981 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1982 NMFS trawl survey of

Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1983 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab. )

Blue king crab catch in 1984 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1985 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of

A-1






crab. Size

Figure A.13.

the eastern
crab. Size

Figure A.14.

the eastern
crab. Size

Figure A.1l5.

the eastern
crab. Size

Figure A.16.

the eastern
crab. Size

Figure A.17.

the eastern
crab. Size

Figure A.18.

the eastern
crab. Size

Figure A.19.

the eastern
crab. Size

Figure A.20.

the eastern
crab. Size

Figure A.21.

the eastern
crab. Size

Figure A.22.

the eastern
crab. Size

Figure A.23.

eastern
Size

the
crab.

Figuré A.24.

the eastern
crab. Size

Figure A.25.

of key legend circle = 200 crab.

Blue king crab catch in 1986 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1987 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1988 NMFS trawl sqrvéy of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab .catch in 1989 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1990 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1951 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1992 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Blue king crab catch in 1993 NMFS trawl survey of

Sea. Size of circle is relative to number of
legend circle = 200 crab.

Bering
of key

Red king crab catch in 1988 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Red king crab catch in 1989 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Red king crab catch in 1990 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

Red king crab catch in 1991 NMFS trawl survey of
Bering Sea. Size of circle is relative to number of
of key legend circle = 200 crab.

' Red king crab catch in 1992 NMFS trawl survey of

A-2






the eastern Bering Sea. Size of circle is relative to number

crab.

Figure
survey
number

Figure
survey
number

Figure
survey
number

Figure
survey
number

Size of key legend circle =.200 crab.

A.26. C. bairdi Tanner crab catch in 1975 NMFS trawl
of the eastern Bering Sea. Size of circle is relative
of crab. Size of key legend circle = 200 crab.

A.27. C. bairdi Tanner crab catch in 1980 NMFS trawl
of the eastern Bering Sea. Size of circle is relative
of crab. Size of key legend circle = 200 crab.

A.28. C. bairdi Tanner crab catch in 1985 NMFS trawl
of the eastern Bering Sea. Size of circle is relative
of crab. Size of key legend circle = 200 crab.

A.29. C. bairdi Tanner crab catch in 1990 NMFS trawl
of the eastern Bering Sea. Size of circle is relative
of crab. Size of key legend circle = 200 =€rab.

of

to

to

to






h - - . - B . o -
- 5 - o ~< mempira z - - as -z
TLgure a. - coca=icns oI annual NMIS TIEWl surnveys., .z sTaTTe

surveys 1975-1382

prib.doc A-3 December 1993



Tigure A.2. 3lue xing crap catcnh In 18735 NMFS Trawl survey of th
2astern Bering Sea. Size <f c.rzle 1s rsliative =2 number cf =ran.
Size of key legend circle = 130 czrab.
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Tigure AL 3. 3lue king crap catch in 1377 NMFS Irawl survev s o-ke
eastern 3ering Sea. Size ¢ circle is relative To number ot zrap.
Size of kxey legend circle = 200 crab.
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Figure A.5. 53lue K1ng crab <£atcn In 1572 NMFS trawl survev o7 ==s
2astern Zerlng Sea. 'Slze ci circle 1s rslative TO number of crap
Size of key legend circle = 200 crab.
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Tigure A.l12. 3lue XIng Crab CatIn in 1335 NMFS trawl survey i the
sastern Bering Sea. Size c¢f circle is relative Tz numcer of =rap.
Size of key legend circle = 200 crab.
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Tigure A.l=x. 2lue Ki1ng <rac catch 1o L1337 NMFS trawl survev of -—ma
zastern Bering Sea. Size cI circle is ralative T2 numcer =7 cran.
Size of key legend circle = 200 crab.
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Flgure A.16. 3lue Xing crap catcn Ln 1389 NMFS trawl survev oF =he
2astern Bering Sea. Size ¢ circle 1s relative o number of zrap.
Size of key legend circle = 200 crab.
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Tigure A.183. 3Blue KIng crab catch in 18¢1 NMFS trawl survev cf zhes
sastern Bering Sea. Size of circle is ralative to number of crab.
Size of key legend circle = 200 crab.
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Tlgure A.20. 3lue King crab catch in 1393 NMFS trawl survev o trhe
2astern Berlng Sea. Size of circle is relative TD number of crap.
Size of key legend circle = 200 crab.
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Tlgure A.Z26. C. bairdl Tanner crap catcn in 1973 NMFS trawl survev
=I The eastern Bering Sea. Size of circle is relative T2 number c=<
crab Size cf key legend circle = 200 crab
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Appendix B. Observed hauls for which species identification of
crab bycatch was made. Foreign, 1982-1987; joint
venture, 1985-1989; Domestic 1989 and 1991.

Figure B.1. Blue king crab bycatch in 1982 foreign observed
trawl fisheries in the Bering Sea. Only hauls for which species
jdentification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab. .

Figure B.2. Blue king crab bycatch in 1983 foreign observed
trawl fisheries in the Bering Sea. Only hauls for which species
jdentification was made. Size of circle is relative to number of

crab. Size of key legend circle = 50 ' crab.

Figure B.3. Blue king crab bycatch in 1984 foreign observed
trawl fisheries in the Bering Sea. Only hauls f&t which species
identification was made. gize of circle is relative to number of
crab. Size of key legend circle = 50 crab. -

Figure B.4. Blue king crab bycatch in 1985 foreign observed
trawl fisheries in the Bering Sea. Only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab.

Figure B.S5. Blue king crab bycatch in 1986 foreign observed
trawl fisheries in the Bering Sea. Only hauls for which species
jdentification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab. ’

Figure B.6. Blue king crab bycatch in 1987 foreign observed
trawl fisheries in the Bering Sea. - Only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab. :

Figure B.7. Blue king crab bycatch in 1985 Joint Venture -
observed trawl fisheries in the Bering Sea. Only hauls for which
species identification was made. Size of circle is relative to
number of crab. Size of key legend circle = 50 crab.

Figure B.8. Blue king crab bycatch in 1986 Joint Venture
observed trawl fisheries in the Bering Sea. Only hauls for which
species identification was made. Size of circle is relative to
number of crab. Size of key legend circle = 50 crab.

Figure B.9. Blue king crab bycatch in 1987 Joint Venture
observed trawl fisheries in the Bering Sea. Only hauls for which
species'identification was made. Size of circle is relative to
number of crab. Size of key legend circle = 50 crab.






Figure B.10. Blue king crab bycatch in 1988 Joint Venture
observed trawl fisheries in the Bering Sea. Only hauls for which
species identification was made. gize of circle is relative to
number of crab. Size of key legend circle = 50 crab.

Figure B.11. Blue king crab bycatch in 1989 Joint Venture
opserved trawl fisheries in the Bering Sea. Only hauls for which
species jdentification was made. Size of circle is relative to
number of crab. Size of key legend circle = 50 crab.

Figure B.1l2. Blue king crab bycatch in 1989 domestic observed
trawl fisheries in the Bering Sea. Only hauls for which species
jdentification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab. :

Figure B.13. Blue king crab bycatch in 1991 domestic observed
trawl fisheries in the Bering Sea. Only hauls for which species
identification was made. Size of circle is relative to number of
crab. Size of key legend circle = 50 crab.

Figure B.14. Number of blue king crab identified by observers
from each year and target fishery.
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Figure B.6. 3lue king crab bvcatch in 1337 f:*‘eiqn cCs
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identification was made. 'Size of circle is relative to number of
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Tigure 3.8. B3lue King crab Zvcatch in 1986 Joint Venturs cpsersad
-rawl fisheries in the Bering Sea. Only hauls for which specias
identification was made. Size of circle is relative to number =7
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Location of seabird foraging areas near the
pribilof Islands. Provided by the U.S. Fish and

Wildlife Service.
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