AGENDA D-2(c-¢)
JUNE 1992

MEMORANDUM

TO: Council, SSC and AP Members

FROM: Clarence G. Pautzk
Executive Director

DATE: June 18, 1992

SUBJECT:  Gulf of Alaska and Bering Sea/Aleutian Islands Groundfish

ACTION REQUIRED
() Comment on Proposed Rule providing for trawl test sites.

(d)  Receive report on status of analyses for preferential gear allocation of Pacific cod and
seasonal allocation of Pacific cod.

(e)  Initial review of Pribilof Island trawl closure and salmon bycatch measures if available.

BACKGROUND
Trawl Test Sites

In April the Council approved a plan amendment authorizing trawl test sites in the BS/AI and the
GOA. The specific test sites would be established by regulation and changed by regulatory
amendment. The three test sites approved are depicted on the map included as Item D-2(c)(1).
The Council stated its intent to comment on the proposed rule at this meeting. The proposed rule
has been drafted and is currently undergoing review by NOAA GC before being filed. NMFS Region
staff will be able to provide the Council a status report on the schedule for this amendment.

Preferential/seasonal Allocation of Pacific cod

In April of 1991 the Council requested an amendment to analyze the seasonal allocation of Pacific
cod in the BS/AL. Due to commitment of staff to other projects, this analysis has yet to be
undertaken. However, the North Pacific Longline Association has contracted with LGL Alaska
Research Associates to perform an initial analysis which could be the basis for further development
of a formal EA/RIR/IRFA. LGL representatives are available to report on their analysis, included
as Item D-2(d)(1). '

Last January the Council requested staff to proceed with an amendment analysis for preferential
allocation of Pacific cod to gear types which exhibit low bycatch rates. Staff from the Alaska
Fisheries Science Center will report progress on this analysis which is anticipated to be available for
Council review in September.
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Pribilof Island Trawl Closure and Salmon Bycatch Analyses

These two items originally were a part of Amendment 21. However, the Council, after a preliminary
review of these documents in April, requested additional analysis. The analyses are not yet complete,
but will be available for Council review at the September meeting. The Council can review the draft
amendment package (Amendment 21a) then and release it for public review prior to final action at
the December 1992 meeting,
Specific alternatives for the two amendment topics include the following:
Prohibit Trawling in Areas Adjacent to the Pribilof Islands
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 IPHC Area 4C West of 169°W to bottom trawling.
Alternative 5: close waters within IPHC Area 4C West of 169°W to all trawling.
Alternative 6: close waters within a 25-mile zone around the islands to bottom trawling.
Alternative 7: close waters within a 25-mile zone around the islands to all trawling,
Chinook Salmon Bycatch Management
Alternative 1: status quo - no chinook PSC limit for the groundfish fisheries in the BSAL
Alternative 2: close the BSAI or selected 3-digit areas based on a PSC cap on chinook
salmon. The PSC options would be based on a range of annual chinook salmon bycatch rates
(annual rate of 0.004 - 0.024 chinook per metric ton of groundfish). The caps would be
apportioned to target fisheries.
Alternative 3: based on historical chinook bycatch patterns, close specific 1/2-by-1-degree
blocks to a fishery in a month prior to the start of fishing, selectively applied to those fisheries

that account for the vast majority of salmon bycatch (i.e., NW and bottom pollock and
possibly P. cod).
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AGENDA D-2(c)(1)
JUNE 1992

FIG 1 - LOCATION OF PROPOSED TRAWL TEST AREAS
- IN THE GULF OF ALASKA AND BERING SEA
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Suite 101, 4175 Tudor Centre Dr.

Alaska Research Associates, Inc. Anchorage, Alaska 99508

(907) 562-3339

FAX: (907) 562-7223
June 16, 1992

[\ EREIV [’

Clarence Pautzke, Executive Director i JN 16 I992 '
North Pacific Fishery Management Council \_ “/
P.O. Box 103136 l

Anchorage, AK 99510
Dear Clarence:

Enclosed is a copy of a report entitled, "Seasonal Apportionment of the Pacific Cod TAC in
the Bering Sea and Aleutian Islands," prepared by LGL Alaska Research Associates and
sponsored by the North Pacific Longline Association (NPLA). Our objective was to produce
a document which would aid the plan team in their preparation of an EA/RIR for the
seasonal cod allocation proposal. This amendment proposal was approved by the Council
for analysis in April 1991 but work has yet to begin due to staff being fully committed to

-~ other Council projects. The NPLA contracted with LGL to prepare an unbiased, credible
report intended to help "jump-start” the analysis once staff become available.

We have approached the project using the same methods adopted by the Council staff and
the plan teams. The report documents the history of the proposal and Council action-to-
date. It defines the problem, scopes out a list of reasonable alternatives, assembles fishery
data from both NMFS and PacFIN data bases, and begins to explore the issue of whether
we should be concerned with excessive harvests on spawning stocks. The document is not
a substitute for an EA/RIR. Additional information and analysis is needed. However, it
could serve as the starting point for an EA/RIR and the report discusses what is needed to
complete a full analysis of the issue.

The Council has tentatively scheduled work to begin on this amendment during the
summer. We are hopeful that the plan team can now begin preparing their analysis for the
September meeting and LGL is prepared to work with the team as appropriate. Both Sally
Bibb and I will be attending the Sitka Council meeting and we will be available to answer
any questions you or the Council have on the report.

Sincerely,

/%'
Steven K. Davis

N\ Director
- Resource Management Program

E:\P26\PAUTZKE.LTR
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Alaska Research Assoclates

DRAFT REPORT

SEASONAL APPORTIONMENT OF THE
PACIFIC COD TAC IN THE
BERING SEA AND ALEUTIAN ISLANDS
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Prepared by

LGL Alaska Research Associates, Inc.
4175 Tudor Centre Drive, Suite 101
Anchorage, AK 99508

Sponsored by
North Pacific Longline Association

4209 21st Avenue West, Suite 300
Seattle, WA 98199

June 15, 1992



TABLE OF CONTENTS

10 INTRODUCTION . .....'unennnniiinaee e
11 Need for Action and History of the Proposal ..................
20 THEPROBLEM .........oiiiiiiiiimiiiiieannnnn i,
30 THE ALTERNATIVES . . ... cittittettiit e eie e
31 Alternative 1: NOACHON . . . ..o,

3.2 Alternative 2: Establish fishing periods and apportion
Pacificcod TAC. ............. ettt it

3.2.1 Option 1: Seasonal apportionment of the Pacific cod
TAC as was suggested in the Emergency Rule request of
November 1990 .......... ... ... .ot
3.22 Option 2: Seasonal apportionment of the Pacific cod TAC
fishingperiods .............. ... ... ... ... ... ... ....

3.3  Alternative 3: Establish a framework procedure which would allow
the Council to specify fishing periods and apportion TAC for BSAI

Pacific cod fisheries. .............. ... .. ... . .. i,

4.0 DESCRIPTION OF THE FISHERY ..............c0viiunnunnnnn...
5.0 BIOLOGICALISSUES . .. ...ttt
5.1  Measures to Control Harvests During Spawning Season . . . .......

6.0 CONCLUSIONS AND RECOMMENDATIONS ......................
70 REFERENCES . ...... ...ttt

APPENDIX 1: Original Quarterly Cod Allocation Proposal

APPENDIX 2: Bering Sea/Aleutian Islands Fishery Statistics 1981-1991



SEASONAL APPORTIONMENT OF THE PACIFIC COD TAC
IN THE BERING SEA AND ALEUTIAN ISLANDS

1.0 INTRODUCTION

This document has been prepared for the purpose of stimulating thought and discussion
on the concept of providing the North Pacific Fishery Management Council (NPFMC)
with the framework authority to seasonally apportion the Pacific cod TAC in the Bering
Sea and Aleutian Islands areas. A formal amendment proposal to develop and analyze
this framewuork has been approved by the Council and is awaiting the availability of staff
to perform the work necessary to bring this issue to Council and public review. In an
attempt to accelerate an amendment, which for a variety of reasons has been delayed,
the North Pacific Longline Association (NPLA) commissioned LGL Alaska Research
Associates to prepare a document which could serve as a valuable aid to the staff and
plan team which will ultimately be tasked with preparing the amendment
documentation. LGL analysts, familiar with the Council and Magnuson Act processes,
have attempted to document the problem, scope out reasonable alternatives, and
assemble fisheries data in a manner identical to procedures followed by the plan teams.
This document is not an advocacy paper. It provides an unbiased review of the issue,
and presents information in a neutral manner. Neither is this document a complete
environmental assessment/regulatory impact review (EA/RIR). Rather, it provides
information and documentation that is time-consuming to collect but accessible to
Council and agency researchers, utilizes data sets obtained from the Alaska Fisheries
Science Center and PacFIN, identifies additional data requirements and potential sources
for that information, all of which should aid the plan team in their preparation of the
EA/RIR in a more timely manner. LGL's resource management analysts welcome
Council and plan team review of this report and will gladly expand or clarify any
information it contains. It is the intent of the NPLA and LGL to provide this document
to the Council as a service to federal management of fisheries off Alaska.

1.1 Need for Action and History of the Proposal'

In November 1990 the North Pacific Fishery Management Council was presented with
a request for emergency rule-making to seasonally apportion the Bering Sea and
Aleutian Islands (BSAI) Pacific cod TAC and associated halibut PSC. Submitted by
several fishing industry associations, the proposed action was in response to actions
taken by the Council in managing the BSAI pollock and flatfish fisheries which could
have produced unintended, adverse impacts on the Pacific cod fishery. Problems
intended to be addressed by the emergency action included the desire to maintain
market supply for Pacific cod steadily throughout the year; to prevent a disproportional
harvest of cod during the spawning season; and to prevent an influx of pollock and
flatfish fishing vessels resulting from changes in the management regime (e.g.,
establishing roe/non-roe pollock seasons and delaying the opening of the flatfish season)
from de-stabilizing the Pacific cod fishery.

1 Compiled from NPFMC minutes.
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During the December 1990 Council meeting the proposal was reviewed and acted upon.
At that time, the authors were specifically requesting a split of the fishing year into three
fishing periods (Ist quarter, 2nd quarter, and the remainder of the year) with a
suggested TAC apportionment of 35%, 25%, and 40%, respectively. The Scientific and
Statistical Committee commented that they could not identify any biological problems
with harvesting Pacific cod during the spawning season given current harvest levels and
fishing patterns. The Advisory Panel did not recommend approval of the action by
emergency rule, but recommended it be considered following the regular plan
amendment process. However, the Council did approve the emergency rule, citing the
need to provide a steady supply of product to the market and that any allocative
impacts should be minimal since the measure applied to all gear groups.

At the January 1991 meeting the NMFS Regional Director requested additional
discussion and rationale for the emergency rule request. For the record, the Council
reaffirmed their earlier request for the emergency rule. In February 1991 the Council
was notified that NMFS had disapproved the emergency rule citing several reasons:
(1) that there was insufficient evidence to support that an "emergency" existed; (2) that
the proposal did have allocative impacts between user groups and that these should be
analyzed and reviewed through the normal amendment process. NMFS noted that this
fishery had only just become fully-utilized by U.S. fishermen and that neither the trawl
or the fixed-gear groups had established much of a historical use record; (3) it was
unlikely that the Pacific cod TAC could be taken in the first part of the year given
existing halibut PSC measures controlling trawl fisheries; and (4) Pacific cod stocks are
not reduced to a level that would justify concern about harvesting spawning stocks.

In the aftermath of this decision, the Council’s next opportunity to review the proposal
and the NMFS decision was in April 1991. It was clear that for this issue to advance
further, that it must be developed and analyzed following the normal plan amendment
procedure. During this meeting the Council tasked the staff with analyzing an
amendment that would "provide the Council the authority to seasonally allocate Pacific
cod in the BSAI". The Council took no further action but noted that the amendment
should be "kept alive pending staff availability to do analysis". At its June 1991 meeting
the Council again voted to proceed with analysis of seasonal Pacific cod allocations.

Since then, there has been no progress made on developing a seasonal apportionment
amendment. The Council has prioritized numerous tasks assigned to the staff and this
amendment was not viewed as being a top priority when compared with such topics as
inshore/offshore, the sablefish/halibut IFQ plan, and the moratorium. In each of these
occasions when prioritization of assignments has been undertaken, -the Council has
stated that the remaining assignments would be worked on when staff completes the top
priority projects. Tentative work schedules prepared by the staff for the Council have
indicated that work on the seasonal apportionment amendment would commence during
the summer of 1992.
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2.0 THE PROBLEM

A review of the original problem statement presented to the Council in November 1990
(Appendix 1) and restated numerous times in oral and written testimony by a variety
of users indicate that there are-actually five concerns of the fishermen:

(1) The apparent economic advantage of a steady supply of high quality

Pacific cod to the market.

(2)  The economic dependence by a fleet of vessels requiring that the Pacific
+.cod TAC be managed in a manner that would spread the harvest over the

year. This fleet is comprised of trawlers, longline vessels, and pot vessels.
Some vessels and equipment are configured solely to harvest and process
cod for an established market. Their economic survival is tied to the
management of cod TAC and other fisheries as they effect the cod fishery.

(3)  The concern that uncontrolled effort during the spawning season increases
the risk that TACs or PSC limits may be exceeded.

(4) Uncertainties associated with halibut bycatch and the PSC limit. In almost

every fishery, managers and fishermen are learning more about bycatch;
the variability in bycatch rates associated with changes in the ocean or
regulatory environment. Concerns exist over whether the existing halibut
PSC limit is appropriate for any gear type and whether bycatch
management can be improved to allow fuller achievement of the
groundfish TACs.

(5) The biological concern with harvesting on spawning stocks. This issue

continues to be debated by fishery managers and scientists, both here in
the Alaska region and elsewhere around the world. To many, the desire
to maximize harvests of fish in the short term is tempered by the critical
dependence on the resource for the long term. Conservative management
of the resource is needed given the lack of scientific information and to
increase the probability that the resource and fishery can be maintained at
healthy levels.

3.0 THE ALTERNATIVES

The National Environmental Policy Act (NEPA) requires that all reasonable alternatives
be considered when making a decision. This list of alternatives must include the "status
quo” or the "do nothing” alternative. Given the described problem and history of the
proposal, the alternatives listed for this amendment could also include a set of suggested
fishing periods and a range of associated TAC percentages, all of which could be
implemented by plan amendment. The disadvantage of this approach is that it requires
a time-consuming process which the Council has found unacceptable in addressing other
types of problems.

3 E:\P226\SEASONALRPT



Another alternative, and one that offers more benefits, is to establish a framework
procedure for the Council to follow which would allow them to implement Pacific cod
TAC apportionments in a timely fashion. Such a management tool already exists for
BSAI pollock (Amendment 14). One advantage of this alternative is that no decision
need be made now on what the fishing periods should be or how the TAC should be
distributed among those periods; that analysis and discussion would come later when
the Council decides that the measure is needed to meet management goals. What is
required for this amendment is to develop the process to be followed by the Council and
the public, and to analyze a range of management decision scenarios.

This document identifies several alternatives which appear reasonable and would likely
be a part of any alternative list developed by the Council and the plan team. The
authors of this report recognize that other valid alternatives may exist and that the
presented list and discussion is not intended to discourage the development of other
reasonable alternatives.

3.1 Alternative 1: No action

Under this alternative, Pacific cod TAC would continue to be set by the Council for the
entire fishing year. No regulations distributing the TAC over time would exist. The full
TAC would be available to all gear groups beginning January 1 and the fishery would
close whenever the TAC is reached. Closures of fisheries utilizing bottom trawl or fixed-
gear could occur prior to the TAC being achieved if gear-specific bycatch (PSC) limits
were reached. Recently, trawl vessels targeting on cod have been closed relatively early
in the year because of their bycatch of halibut. For 1992 the fixed-gear fleet (i.e., longline
and pot vessels) for the first time have been assigned a specific halibut PSC limit to
control their bycatch. It remains to be seen whether the fixed-gear fleet will be able to
operate under this bycatch limit throughout the year.

It should be noted that the Council could specify a different fishing season for Pacific
cod by utilizing measures already approved in the BSAI Fishery Management Plan
(FMP). While the authority does not exist to distribute TAC among specific fishing
seasons, the Council could delay the opening date or establish a series of openings in an
attempt to spread the harvest over the year.

3.2 Alternative 2: Establish fishing periods and apportion Pacific cod TAC.

Under this alternative, the Council would specify the fishing periods for BSAI Pacific cod
fisheries and distribute the cod TAC among the periods. Implementation of this
alternative would require a plan amendment and full EA/RIR analysis. Future
modification to either the dates or the distribution of TAC and PSC would also require
a plan amendment. The Council/Secretarial amendment process customarily requires
approximately 9 months.

4 E:\P226\SEASONAL RPT



3.21 Option 1: Seasonal apportionment of the Pacific cod TAC as was suggested in the
Emergency Rule request of November 1990:

Quarter 1 (Jan 1 - Mar 30): 35%
Quarter 2 (Apr 1 - June 30): 25%
Remainder of the year (July 1 - Dec 31): 40%

The details of this alternative have already been discussed to a certain degree in
Sections 1.1 and 2.0. Authors of the emergency rule request recommended that the
fishing year be divided into three fishing periods and they recommended a TAC
apportionment plan. Under this alternative, about 60% of the TAC would be available
during the "roe-season”, which has been loosely defined by NMFS scientists as occurring
during the February through April period.

For the cod apportionment plan to be effective will require some similar apportionment
of the halibut PSC limit. The second quarter or later fishery would not be possible if all
the halibut allocated to bycatch were taken in the first quarter. Possibly there are steps
which can be taken utilizing the Council’s bycatch management measures which would
assure that the later Pacific cod fisheries could indeed be prosecuted. However, the
authors of the original proposal suggested that the halibut PSC limit be distributed in
the same percentages as the TAC. (NOTE: In 1990 there was only a limit set for the
bottom trawl fisheries; there were no limitations on fixed-gear bycatch. The
recommended percentages for the halibut PSC limit were to assure that trawl operations
could target cod at various times throughout the year. With the Council’s bycatch
management plan continuing to evolve, and with fixed-gear fisheries now managed
under a bycatch limit, it is likely that different industry recommendations for PSC
apportionments would now be made.)

3.22 Option 2: Seasonal apportionment of the Pacific cod TAC fishing periods:

A: January

B: February - April

C: May - October

D: November - December

This option suggests a different set of fishing periods which corresponds more closely
with the spawning season for BSAI Pacific cod stocks. It is widely recognized that the
quality of cod (as with other gadoids, e.g., pollock) is highest during the "winter
months”, November through January. This option presents four fishing periods which
fall within the BSAI Groundfish FMP's defined fishing year, which recognizes this
characteristic. Spawning occurs during the February through April period. During May
through October, the fish first enter a post-spawning condition and eventually quality
improves. These four fishing periods reflect a series of openings whereby both cod TAC
and bycatch objectives can be realized.

At present, no new TAC apportionment schedule has been recommended by industry.
Several TAC distributions are feasible. They range from allocating all of the TAC to the
first period with rollover of unused TAC to the subsequent periods, to distributing the

5 E:\P226\SEASONALRPT



TAC based on historical percentages. Lack of history of the domestic Pacific cod fishery
in the BSAI for any gear group may make the historical approach undesirable in this
particular case. Further review of both catch history and bycatch data is necessary
before alternative TAC apportionments can be formulated. We would encourage that
the Council, plan team, and representatives of the fishing industry be requested to work
together in developing possible TAC scenarios for analysis.

3.3  Alternative 3: Establish a framework procedure which would allow the Council
to specify fishing periods and apportion TAC for BSAI Pacific cod fisheries.

Under this alternative the Council would establish a process that they would follow
should they determine, in the future, that season apportionment of BSAI Pacific cod TAC
is necessary to meet their management objectives. A customary part of the framework
would be a specification of criteria that would be used to determine whether splitting
the fishing year and apportioning the TAC was an appropriate action to address a
particular problem. Such a framework measure was developed for the purposes of
managing the pollock fishery (Amendment 14) and the Council has elected to use the
framework every year since 1991.

To understand how the season apportionment framework would operate, it is best to use
the pollock framework approach as a model. The concept of determining whether to
distribute pollock TAC among several fishing periods has been blended with the
Council’s annual framework process in specifying groundfish quotas. The process can
be summarized as starting in September, when the Council is presented with preliminary
information on the status of stocks. Based on this data and on information pertaining
to the status of fisheries to date, the Council determines its initial TACs for the coming
year and releases these quotas for public review. At the same time, the Council alerts
the public to any other potential management actions which are being considered for the
next year’s fishery. Season date adjustments, PSC limit modification, and apportionment
of pollock TAC are all examples of frameworked actions that would be reviewed by the
public. Later in December, the Council receives final status of stock estimates, finalizes
the TACs and PSCs, and determines whether other noticed actions are necessary to
assure an orderly groundfish fishery and to meet their management goals for the
upcoming year. Considerable testimony is provided by the industry and the public at-
large on many aspects of fisheries management during the December Council meeting.

Frameworked criteria specified in the FMP are used by both the Council and the public
in determining, what, if any action is necessary. In the case of pollock, the FMP states
that there will be two fishing periods: a roe and a non-roe season. . The framework
authority provides the Council with the opportunity to specify a percentage of the TAC
for each season. Amendment 14 to the BSAI Groundfish FMP establishes the following
criteria (with suggested modifications to include Pacific cod, underlined):

Utilization and Seasonal Allowances of the Pollock (and Pacific cod) TAC

When specifying seasonal allowances for the pollock and Pacific cod TAC,
the Council will consider the following factors:

6 E:\P226\SEASONALRPT



1.  Estimated monthly pollock and Pacific cod catch and effort in prior
years.

2. Expected changes in harvesting and processing capacity and
associated pollock and Pacific cod catch.

3.  Current estimates of, and expected changes in, pollock and Pacific
cod biomass and stock conditions; conditions of marine mammal
stocks, and biomass and stock conditions of species taken as bycatch

_ in directed pollock and Pacific cod fisheries.

4. Potential impacts of expected seasonal fishing for pollock and
Pacific cod on pollock and Pacific cod stocks, marine mammals, and
stocks and species taken as bycatch in directed pollock and Pacific
cod fisheries.

5. The need to obtain fishery data during all or part of the fishing
year.

6.  Effects on operating costs and gross revenues.

7. The need to spread fishing effort over the year, minimize gear
conflicts, and allow participation by various elements of the
groundfish fleet and other fisheries.

8. Potential allocative effects among users and indirect effects on
coastal communities.

9.  Other biological and sociceconomic information that affects the
consistency of seasonal pollock and Pacific cod harvests with the
goals and objectives of the FMP.

A framework can be as loose or as tight as one desires. The seasonal apportionment
authority could allow for the specification of both fishing periods and the TAC
percentages at the December meeting; or, like with Amendment 14, firmly establish that
there will be a certain number of fishing periods with specified opening dates, and leave
only the TAC distribution to the December meeting. While the former approach
provides the most flexibility, the fishing industry in general has favored the second
approach since they then know well in advance of the beginning of the year, when the
pollock fishery periods will begin. This information is important when planning
operations. Alternative numbers and dates of fishing periods can be evaluated when
preparing the EA/RIR analysis of the framework, and the options described in
Section 3.2 serve as a starting point.

7 E:\P226\SEASONALRPT



4.0 DESCRIPTION ‘OF THE FISHERY

Appendix Table 2.1 summarizes Bering Sea/Aleutian Islands groundfish landed catch
by the foreign, joint venture ({V), and domestic fisheries, combined by species and gear
type from 1981 through 1991.° -Appendix Tables 2.2 through 2.4 summarize groundfish
landings by gear type.

Pollock has been the predominant groundfish species (by weight) harvested in the Bering
Sea/ Aleutian Islands since 1981, representing between 70% and 80% of the landed catch
by weight. Second in importance is flatfish, which includes rock sole and yellowfin sole,
followed by Pacific cod. In 1991, the first year of fully domestic groundfish fisheries in
the Bering Sea/ Aleutians, traw] harvests were distributed by weight as 82% pollock, 9%
flatfish, and 7% Pacific cod; longline harvests were 92% Pacific cod and 4% sablefish; and
pot harvests were nearly 100% Pacific cod.

Total landings of Pacific cod have increased from 62,400 mt in 1981 to about 173,000 mt
in 1991, peaking at 197,000 mt in 1988. The distribution of Pacific cod landings between
the foreign, JV and domestic fisheries is shown in Figure 1. Foreign harvests of Pacific
cod were taken with both trawl and longline gear until 1987. They represented the
largest share of harvests until 1985. JV harvests were taken by trawl gear only until
1990, and represented the largest share of Pacific cod landings from 1986 through 1988.
JV landings of Pacific cod in 1990 were from bycatch in other directed fisheries.
Domestic fishermen always landed at least 20% of the Pacific cod and, in 1985, were
equal in importance to foreign landings. However, it wasn’t until 1989 that the domestic
fishery harvested the largest share of landings, and the fishery was entirely domestic for
the first time in 1991.

Figure 2 ijllustrates the distribution of all Pacific cod harvests between trawl and
longline/pot gear. From 1981 through 1983, and again in 1988 and 1989 during the
development of the domestic longline fishery, trawl gear harvested over 90% of Pacific
cod landings. Trawl landings were 60% foreign in 1981 and this decreased steadily
through 1987.

The longline share of landings fluctuated considerably between 1981 and 1991 as the
transition was made from the foreign to domestic fishery. Longline vessels represented
about 20% of landings from 1984 through 1986, 1% in 1988, about 10% in 1989, about
30% in 1987 and 1990, and nearly 40% in 1991. All longline landings through 1986, and
97% of longline landings in 1987, were taken by foreign fishermen. After 1987 all

2 PacFIN is the source for all catch statistics used in this report unless otherwise
specified. Landed catch is converted to round weight equivalent but does not include
discards. Groundfish fisheries are managed by NMFS on the basis of confidential data
collected through the Weekly Processor Reports (WPR), which will differ from PacFIN
data by the amount of discarded catch and any discrepancy between fish tickets and
WPRs on landings to shore-based processing piants.
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Figure 1.  Pacific cod landed catch in the foreign, joint venture, and domestic fisheries
in the Bering Sea/Aleutian Islands, 1981-1991.
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longline landings were made in the domestic fishery. Landings with pot gear have
always been domestic fisheries and represented less than 1% of total landings before
1990, 1% in 1990, and 3% in 1991.

Tables 1 and 2 summarize monthly, quarterly, and seasonal landings of Pacific cod by
gear type in the domestic and JV fisheries combined for 1990 and 1991. The quarters are
four 3-month periods throughout the year, and the fishing periods are as defined in
Alternative 2, Option 2. Fishing period A is January, fishing period B (the spawning
season) is from February through April, fishing period C is from May through October,
and fishing period D is November and December.

The percentage of total Pacific cod landings in each period by gear type are summarized
in the center of the table (Percent of Period’s Harvest), and the percentage of annual
Pacific cod landings are in the far right columns (Percent of Annual Harvest by Gear).
- For example, the information in the center columns of Table 1 show that 88% of the
January 1990 landings of Pacific cod were taken by trawlers and 12% by longliners. The
far right columns of Table 1 show that trawl landings of Pacific cod in January
represented 13.5% of total Pacific cod landings by trawlers in 1990. Longline landings
in January represented 4.8% of their 1990 landings, and landings by all gears combined
in January represented almost 11% of 1990 landings. The monthly information is
aggregated to quarters in the middle of each table, and by fishing periods at the bottom
of each table. '

Comparison of the information presented for 1990 and 1991 show:

* In 1990 longliners harvested 28% of Pacific cod landings. Trawl harvests were
concentrated during the February through April spawning season (56%) and
longline and pot harvests during the third and fourth quarters (65%).

* Overall, with all gear types combined, 45% of Pacific cod landings in 1990
occurred in the first quarter, 30% in the second quarter, and between 10% and
15% in the third and fourth quarters. Forty-four percent of the landings occurred
during the spawning season.

* In 1991 the longline share of Pacific cod landings increased to 38% of total annual
Pacific cod landings. Trawl harvests became increasingly concentrated in the first
and second quarters (93%) with 69% of landings occurring during the spawning
period. Although almost 50% of the longline harvests occurred during the first
and second quarters, only 25% of Pacific cod was landed during the spawning
season, with 63% of longline harvests occurring from May through October.

Preliminary information from NMFS reports that 1992 harvests of Pacific cod in the
Bering Sea/Aleutians through May 31 totaled 113,187 mt3 Of this, trawlers had
harvested 58,646 mt (52%), longliners 51,537 mt (46%), and pots 3,004 mt (2.7%). The

3 These harvest statistics are based on information provided on the NMFS Bulletin
Board and include discards.
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Table 1.

1990 domestic and joint venture groundfish landed catch (metric tons) and percent of harvest by gear type in the Bering
Sea/Aleutian Islands.
Harvest by Gear (metric tons) Percent of Period’s Harvest Percent of Annual Harvest by Gear
Longline F Longline
Period Trawl Longline Pot All Gears Trawl Longline + Pot Trawl Longline +Pot All Gears
MONTH
Jan 16,464 2,265 0 18,730 87.9 121 12.1 13.5 4.8 4.6 11.0
Feb 25,779 3,419 3 29,201 88.3 1.7 11.7 21.2 7.2 7.0 171
Mar 26,176 2,242 3 28,559 91.7 78 7.9 215 4.7 4.6 16.7
Apr 15,827 1,824 1 17,662 89.6 10.3 104 13.0 3.8 3.7 10.3
May 13,565 3,106 11 16,686 81.3 18,6 18.7 11.1 6.5 63 . 9.8
Jun 11,401 4,520 0 15,923 71.6 284 28.4 9.4 9.5 9.2 9.3
Jul 1,459 5,921 428 7,809 18.7 758 81.3 1.2 125 129 4.6
Aug 1,545 6,402 799 8,746 17.7 73.2 82.3 13 135 14.7 5.1
Sep 2,946 5711 214 8,871 33.2 64.4 66.8 24 120 121 5.2
Oct 1,478 5,388 131 6,996 211 77.0 78.9 1.2 113 11.2 41
" Nov 2,768 3,920 6 6,694 413 58.6 58.7 23 8.3 8.0 3.9

Dec 2,323 2,773 7 5,103 455 54.3 54.5 1.9 5.8 5.7 3.0

Total 121,732 47,491 1,613 170,979 7.2 278 28.7 100.0 100.0 100.0 100.0
QUARTER
1: Jan-Mar 68,419 7,926 6 76,489 89.4 104 104 56.2 16.7 16.2 4.7
2: Apr-Jun 40,794 9,450 23 50,271 81.1 18.8 18.8 335 19.9 19.3 204
3: Jul-Sep 5950 18,034 1,441 25,425 23.4 70.9 76.6 49 38.0 39.7 . 149
4: Oct-Dec 6,569 12,081 144 18,794 35.0 64.3 65.0 5.4 254 24.9 1.0

Total 121,732 47,491 1,613 170,979 7.2 278 28.7 100.0 100.0 100.0 100.0
FISHING PERIOD -
A: Jan 16,464 2,265 0 18,730 87.9 121 121 13.5 48 4.6 11.0
B: Feb-Apr 67,782 7,485 17 75,422 89.9 9.9 9.9 55.7 15.8 153 441
C: May-Oct 32,395 31,048 1,583 65,030 49.8 47.7 50.2 26.6 65.4 66.5 38.0
D: Nov-Dec 5,091 6,693 13 11,797 43.2 56.7 56.8 4.2 14.1 13.7 6.9

Total 121,732 47491 1,613 170,979 712 278 28.7 100.0 100.0 100.0 100.0
Source: PacFIN, 1992 ) PZZMM%Qﬂji
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Table 2. 1991 groundfish landed catch (metric tons) and percent of harvest by gear type In the Bering Sea/Aleutian Islands.
Harvest by Gear (metric tons) Percent of Period’s Harvest Percent of Annual Harvest by Gear
Longline ) Longline
Period Trawl Longline Pot All Gears Trawi Longline + Pot Trawi Longline +Pot All Gears
MONTH
Jan 17,443 2,920 0 20,362 85.7 143 143 17.0 45 42 1.8
Feb 17,161 4,805 1 21,968 78.1 219 21.9 16.7 7.4 6.8 127
Mar 16,616 5,131 33 21,780 76.3 236 23.7 16.2 7.9 74 12.6
Apr 37,554 6,474 41 44,069 85.2 14.7 148 36.6 10.0 9.3 255
May 5,065 6,212 45 11,322 447 549 55.3 4.9 9.6 89 6.5
Jun 1,523 6,394 1 7,920 19.2 80.7 80.8 1.5 9.8 9.1 . 4.6
Jul 2,833 7,489 965 11,288 25.1 66.3 749 28 115 120 6.5
Aug 2,630 7,685 1,305 11,619 226 66.1 774 2.6 118 128 6.7
Sep 1,411 6,689 1,611 9,715 145 68.9 854 14 10.3 118 5.6
Oct 499 6,564 900 7,968 6.3 824 93.7 0.5 10.1 10.6 4.6
Nov 1 4,599 315 4,925 0.2 93.4 99.8 0.0 71 7.0 28
" Dec 0 24 50 74 0.0 32.5 100.0 0.0 0.0 0.1 0.0
Total 102,747 64,987 5,266 173,010 59.4 37.6 40.6 100.0 100.0 100.0 100.0
QUARTER
1: Jan-Mar 51,220 12,856 34 64,110 79.9 20.1 20.1 499 19.8 18.3 3741
2: Apr-Jun 44,142 19,080 87 63,311 69.7 30.1 303 430 204 273 36.6
3: Jul-Sep 6,874 21863 3,880 32,622 21.1 67.0 78.9 6.7 33.6 36.6 18.9
4: Oct-Dec 511 11,187 1,265 12,968 3.9 86.3 96.0 0.5 17.2 17.7 _ 15
Total 102,747 64987 5,266 173,010 59.4 37.6 40.6 100.0 100.0 100.0 100.0
FISHING PERIOD
A: Jan 17,443 2,920 0 20,362 85.7 143 143 170 45 42 118
B: Feb-Apr 71,331 16,411 75 87,817 81.2 18.7 18.8 69.4 253 235 50.8
C: May-Oct 13,961 41,033 4,827 59,832 23.3 68.6 76.6 13.6 63.1 65.3 34.6
D: Nov-Dec 11 4,623 365 4,999 0.2 92.5 99.8 0.0 71 7.1 2.9
Total 102,747 64987 5,266 173,010 59.4 376 40.6 100.0 100.0 100.0 100.0
Source: PacFIN, 1992 P226\catch%91.wk1



distribution of harvest between the gear groups differs significantly from the distribution
for the first 4 months of 1991. Trawlers harvested 82% of the Pacific cod harvests from
January through April 1991 while longliners harvested 18%. This difference may be
even larger considering that 1991 data is based on PacFIN reports which do not include
trawl discards. Depending on the amount of Pacific cod discarded by trawlers, they
may have harvested even more than 82% of the harvest in this period.

Table 3 summarizes the Pacific cod TAC, total landings, and percent of TAC harvested
in the domestic and JV fisheries combined from 1988 through mid-1992. The proportion
of the Pacific cod TAC harvested each year is decreasing, primarily due to trawl fishery
closures as a result of the halibut PSC limit. In 1988, 98% of the Pacific cod TAC was
harvested, but by 1991, this proportion had decreased to 76%.

In addition to influencing the amount of cod harvests, the PSC limits have also resulted
in a change in the timing of the harvest, leading to an increasing proportion of the
harvest being taken in the early part of the year. Following is a brief summary of in-
season closures of the directed fisheries for Pacific cod from 1988 through mid 1992:

* 1988: Directed fishing for Pacific cod in the JV fisheries was closed in November
and December.

* 1989: Directed fishing for Pacific cod in the JV fisheries was closed in February
for the remainder of the year. The directed domestic trawl fishery closed from
September through the end of the year.

¢ 1990: Directed fishing for Pacific cod in the JV fisheries was closed all year (only
bycatch was allowed). The domestic, non-pelagic trawl fisheries were closed for
the remainder of the year on May 30 in the primary halibut PSC area and on
June 30 in the entire Bering Sea/Aleutians.

¢ 1991: The directed non-pelagic trawl fisheries for Pacific cod were closed due the
halibut PSC limit several times from February through May. All directed trawl
fishing in the primary halibut PSC zone was closed for the remainder of the year
after May 13, and directed trawl fisheries in the rest of the Bering Sea/ Aleutians
closed after July 8.

* 1992: All trawling in the Bering Sea/Aleutians was closed from January 1
through January 20 due to sea lion protection measures. The directed trawl
fishing for Pacific cod closed on February 16 after the first quarter halibut PSC
limit was reached. Directed trawl fishing resumed on March 7 and was closed
again on May 6.

Trawl fisheries in the Bering Sea/ Aleutian Islands have operated with halibut PSC limits
since 1989. Beginning in 1992, both trawl and hook-and-line gear operated under halibut
PSC limits. As discussed above, in the past, the proportion of the Pacific cod TAC that
has been harvested has been determined, in part, on trawl closures due to the halibut
PSC limit. Tables 4 and 5 summarize information about the halibut bycatch in the
directed Pacific cod fisheries in 1991 and early 1992. Monthly, quarterly, and seasonal

14 E:\P226\SEASONALRPT
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Table 3.

Pacific cod TAC in the Bering Sea/Aleutian Islands, landed catch (metric
tons) and percent of TAC landed, 1988-mid 1992.

' Percent Percent

Landed? of TAC | of TAC Percent

TAC! Catch Landed | Landed by | of TAC

Year (mt) (mt) by Trawl | Longline Landed

1988 200000 | 197,020 97% 1% 8% |
| 1989 26079 | 168352 68% 6%
1990 199975 | 170,979 61% 24%
1991 229,000 | 173,010 44% 28%
[ To5/31/92 | 182000 | 113,188 32% 28%
— *

! TAC limits for 1988-1990 were summarized in the November 1991 SAFE
groundfish specifications published by the

document, and for 1991 and 1992 in the

NPFMC.

2 Landed catch statistics are from PacFIN data and do not include discards.

15
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Table 4. Groundfish harvest and halibut bycatch in the Pacific cod target fishery in 1991.

TRAWL HOOK-AND-LINE
Halibut¥ Bycatch Mortality? Halibut? Bycatch Mortality?
Groundfish  Hallbut Mortality Rate Rate Groundfish  Halibut Mortality Rate Rate

Period (mt) (mt) (mt) (kg/mt) (kg/mt) (mt) (mt) (mt) (kg/mt) (kg/mt)
MONTH :
Jan 13,424 384.0 288.0 28.60 21.45 2,800 53.2 8.5 19.00 3.04
Feb 13,958 3185 238.9 22.82 17.11 4,559 83.2 13.3 18.24 292
Mar 18,340 4151 3114 22.64 16.98 5,804 105.7 16.9 18.21 2.91
Apr 45,464 647.1 485.3 14.23 10.68 6,285 455 73 724 1.16
May 4,159 1224 918 29.42 22.06 5,209 .78.7 12.6 15.11 242
Jun 51 1.7 13 33.69 25.27 7,937 345.6 55.3 43.54 6.97
Jul 274 2.6 20 9.52 7.14 5,938 360.0 57.6 60.63 9.70
Aug 0 0.0 0.0 0.00 0.00 6,895 322.6 51.6 46.78 749
Sep 0 0.0 0.0 0.00 0.00 8,068 216.2 34.6 26.79 429
Oct 0 0.0 0.0 0.00 0.00 5,978 328.3 52.5 54.92 8.79
Nov 0 0.0 0.0 0.00 0.00 5,152 3371 53.9 65.43 1047
Dec 0 0.0 0.0 0.00 0.00 3,589 220.9 35.3 61.55 9.85

Total 85,670 1,890.7 1,418.0 19.76 14.82 68,214 2,496.9 399.5 36.60 5.86
QUARTER
1: Jan-Mar 45,722 1,117.6 838.2 24.44 18.33 13,163 2421 38.7 18.39 294
2: Apr-Jun 49,674 771.2 578.4 15.52 11.64 19,431 469.8 75.2 24.18 3.87
3: Jul-Sep 274 2.6 2.0 9.52 7.14 20,800 898.7 143.8 43.00 6.88
4: Oct-Dec 0 0.0 0.0 0.00 0.00 14,719 886.3 141.8 60.22 9.63

Total 95,671 1,891.4 1,418.6 19.77 14.83 68,214 2,496.9 399.5 36.60 5.86
FISHING PERIOD
A: Jan 13,424 384.0 288.0 28.60 2145 2,800 §3.2 8.5 19.00 3.04
B: Feb-Apr 77,762  1,380.8 1,035.6 17.76 13.32 16,648 2343 375 14.08 225
C: May-Oct 4,484 126.7 95.0 28.25 21.19 40,025 1,651.3 264.2 41.26 6.60
D: Nov-Dec 0 - 0.0 0.0 0.00 0.00 8,741 558.0 89.3 63.84 10.21

Total 95,671 1,891.4 1,418.6 19.77 14.83 68,214 2,496.9 399.5 36.60 5.86

V' A 75% mortality of halibut bycatch is assumed for the trawl fisheries.
2 A 16% mortality of halibut bycatch is assumed for the hook-and-line fisheries.

Sour )MFS Bulletin Board ) proj\228\t )m )
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Table 5. Preliminary groundfish harvest and halibut bycatch in the Paclfic cod target fishery through May 10, 1992.

TRAWL HOOK-AND-LINE
HallbutV Bycatch Mortality! Halibut? Bycatch Mortality?/
Groundfish  Halibut Mortality Rate Rate Groundfish  Hallbut Mortality Rate Rate

Period (mt) (mt) (mt) (kg/mt) (kg/mt) (mt) (mt) (mt) - (kg/mt) (kg/mt)
MONTH
Jan 270 8.5 6.4 31.52 23.64 6,658 197.8 31.7 29.71 4.75
Feb 9,891 2453 184.0 24.80 18.60 9,320 1740 278 18.66 2.99
Mar 20,193 419.9 314.9 20.80 15.60 13,892 2164 34.6 18.57 249
Apr 26,872 642.5 481.8 23.91 17.93 12,702 479.6 76.7 37.76 6.04
to May 10 8,381 273.8 205.3 32.66 2450 - 6,534 2103 33.6 32.18 5.15

Total YTD* 65,607 1,590.0 1,192.5 24.23 18.18 49,107 1,278.1 204.5 26.03 4.16
QUARTER
1: Jan-Mar 30,354 673.8 505.3 22.20 16.65 29,870 588.1 94.1 19.69 3.156

- 2: Apr-Jun 35,253 916.2 687.2 25.99 19.49 19,237 689.9 1104 35.87 574

3: Jul-Sep NA NA NA NA NA NA NA NA NA NA
4: Oct-Dec NA NA NA NA NA NA NA NA NA NA

Total YTD* 65,607 1,590.0 1,192.5 24.23 18.18 49,107 1,278.1 204.5 26.03 4.16
FISHING PERIOD :
A: Jan 270 8.5 64 3152 23.64 6,658  588.1 941  88.33 14.13
B: Feb-Apr 56,956 1,307.7 980.8 22.96 17.22 35914 1,278.1 2045 35.59 . 5.69
C: May-Oct 8,381 273.8 205.3 32.66 24.50 6,534 1,278.1 204.5 195.60 31.30
D: Nov-Dec NA NA NA NA NA NA NA NA NA NA

Total YTD* 65,607 1,590.0 1,192.5 24.23 18.18 49,107 1,278.1 204.5 26.03 4.16
* Year-to-date

V' A 75% mortality of halibut bycatch is assumed for the trawi fisheries.
2 A 16% mortality of halibut bycatch is assumed for the hook-and-line fisheries.

Source: NMFS Bulletin Board, May 22, 1992 proj\228\byc92.wk1



average halibut bycatch and mortality rates were compiled based on information from
the NMFS Bulletin Board. Figure 3 compares the halibut bycatch mortality rates for
trawl and hook-and-line gear by quarter and by fishing period. Actual halibut bycatch
rates are translated into bycatch mortality rates by applying a 75% mortality rate in the
trawl fisheries and a 16% mortality rate in the hook-and-line fisheries. Halibut bycatch
rates for both gear groups are at their lowest during the Pacific cod spawning season.
Longline harvests occurred throughout the year in 1991, and halibut bycatch mortality
rates peaked in the last quarter.

5.0 BIOLOGICAL ISSUES

An important biological issue related to this proposal is whether harvesting Pacific cod
during the spawning season rather than at other times of the year negatively impacts the
fish stock. Although this issue has been debated with respect to many fisheries, no
research findings have been published which demonstrate that spawning behavior is
negatively impacted by fishing activity. However, limits on harvests during the
spawning seasons in Alaska, New England, and Canada have been justified primarily
on the need to be conservative in the face of limited information about the stock-
recruitment relationship and spawning stock behavior.

National Standard 1 (50 CFR Part 602) requires that a fishery be managed so that the
optimum yield may be obtained on a continuing basis without overfishing the stock.
This directive places a high priority on fishery managers understanding factors that are
important in determining the size of a fish stock and its reproductive needs. There are
many factors which influence fish stock sizes, including reproductive success, natural
mortality due to predation, spawning stress, environmental factors, and fishing mortality.
Many of these factors are outside the control of managers and natural fluctuations in fish
stocks are often the reason that consistent optimum yields cannot be predicted or
obtained. However, it is very important that harvest levels or fishing patterns not be the
sole reason that a fish stock is unable to sustain itself.

The status of the Eastern Bering Sea (EBS) and Aleutian Islands Pacific cod stock is
described in the November 1991 SAFE document. Two different population assessment
procedures indicate that the EBS Pacific cod biomass has been declining in recent years.
The trawl survey abundance estimates indicate a 26% decrease in biomass from 1989 to
1990 and a 25% decrease from 1990 to 1991. Although biomass decreased, the numbers
of cod increased 28% from 1989 to 1990 and 14% from 1990 to 1991. This may indicate
an increase in the number of younger, smaller fish. The Bering Sea Pacific cod
population model, indicates a 6% and 8% decrease in biomass from 1989 to 1990 and
1990 to 1991. Results of the trawl survey abundance estimates and the population model
are not directly comparable because they use different methods and data, and they
estimate population size at different times in the year. They do, however, generally
indicate that the EBS Pacific cod stock has declined since the 1980s. Weak year classes
from 1986 to 1988 probably contribute to the decline in biomass. The increasing trend
in the number of fish may indicate relatively strong 1989 and 1990 year classes entering
the population.

18 E:\P226\SEASONALRPT
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Figure 3.  Comparison of halibut bycatch mortality rates in the 1991 Bering Sea/
Aleutian Islands directed Pacific cod fishery (kg halibut/mt groundfish).

Source: NMFS Bulletin Board, 1992
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Pacific cod as old as 18 years have been identified by otolith aging. Recruitment to the
fishery occurs around 3 years, and the proportion of each age class that spawns annually
differs from year to year. The spawning season for Pacific cod generally ranges from
February to April and peaks in March. According to results from the Pacific cod
population model, spawning stock as a percentage of total stock has increased in both
weight and numbers from 1981 to 1991. Results from the model indicate that the percent
of spawning stock to total biomass has increased steadily from 50% in 1981 to 78% in
1991 and from 26% of numbers to 52% of numbers.

The stock-recruitment relationship, or the relationship between the stock size in a
particular year and subsequent recruitment of 3-year-old cod to the fishery, is not
consistent. High stock levels have lead to both strong and weak year classes and low
stock levels have produced similar results. In other words, high biomass does not
guarantee strong recruitment and vice-versa.

The Bering Sea Pacific cod population model provides the basis for ABC and TAC
specifications. This model simulates the Pacific cod stock and the commercial fishery,
taking into account, among other factors, the differences in gear selectivity between
trawlers and longliners, and the pattern of harvest throughout the year on a monthly
basis (Thompson and Bakkala, 1990). Each year, the model is re-estimated using
historical patterns of effort (catch). PacFIN data is used for the monthly catch statistics
and monthly harvests are inflated by 11% to account for discards. In the most recerit
version of the model, trawlers are assumed to harvest 65% of the catch and longliners
35%.

The model considers the impact of the harvest of a particular Pacific cod to be the
removal of that fish from the population. The spawning month is defined, and if a fish
is harvested before the spawning month, it doesn’t have the opportunity to spawn that
year. A trend towards increasing harvests in the early part of the year results in reduced
stock biomass estimates and harvest levels because, in a specific year, increasing
amounts of fish are harvested before they are able to spawn.

The issue of "harvest frontloading”, or concentrating harvest during the early part of the
year, was addressed during analysis of seasonal apportionment of the pollock TAC
(Thompson, 1990). The conclusion of this analysis was that this pattern of effort could
lead to reductions in stock size and catches as a result of the timing of the fishing
mortality in relation to the spawning season. However, if the pattern of effort was
consistent each year, the population assessment model used to estimate Pacific cod ABC
could be modified to account for harvest frontloading. In this case, the practice would
probably not pose "a danger to the long-term health of the stock” although stock size and
catches may be reduced. The Thompson analysis did not address the issue of whether
fishing activity during the spawning season affected spawning behavior or reproductive
success. If increased amount of harvest continues to be taken in the early part of the
year, and all other factors which influence stock estimates remain the same, ABC and
TAC amounts will probably decrease.

The concern about harvesting fish during the spawning season is not just the direct
mortality of the fish harvested during that period; this mortality is supposedly accounted

20 E:\P226\SEASONALRPT



for in the population model. It is the potential impact of disturbance or activity during
the spawning period that is of concern: does fishing activity inhibit spawning; reduce
reproductive success; or reduce survival of the fertilized eggs? Unfortunately, research
on the behavior of spawning stocks and the impact of disturbances during this activity,
if it has been done, is not well documented in scientific literature. Both the NMFS and
the Canadian Department of Fisheries and Oceans (CDFO) have observed the behavior
of spawning fish during trawl surveys. The primary objective in the NMFS study was
to improve understanding of population abundance survey methods (Williamson, pers.
com., 6/11/92). Future research efforts may include observation of pollock during
spawning using a remote observation vehicle (ROV). The CDFO has begun research on
the impacts .of trawling on spawning and fish behavior, although no results have been
published (CDFO, 1990).5

5.1 Measures to Contrpl Harvests During Spawning Season

Various fisheries management agencies have taken action or recommended restrictions
on harvests during the spawning season. These actions have been recommended in spite
of the difficulty in quantifying a stock-recruitment relationship for many species and the
lack of research on the impacts of harvests during the spawning season.

Harvests of pollock are apportioned quarterly in the Gulf of Alaska and divided between
a roe and non-roe season in the Bering Sea/Aleutian Islands. In approving these
regulations, the North Pacific Fishery Management Council stated concerns about the
impacts of trawling on pollock stocks and the value of data gathered from a fishery
extending over the course of the year (NPFMC, 1990). NMFS justified the seasonal
pollock allocation in part because:

". . . the roe season catch limit may help to prevent adverse effects on the
ecosystem and on future pollock productivity from intensive fishing
mortality during the roe season. Although no clear evidence is available
to demonstrate that intensive fishing during a compressed season will have
significant negative impacts on the ecosystem, the actual effects of such
fishing are uncertain. The complexity of the ecosystem can easily mask
any statistical relationship between the abundance of pollock eggs and
larvae, and the future abundance of various pollock predators (including
the threatened Steller sea lion) and of harvestable stocks of pollock. Given
this uncertainty, conservative limitation of the roe season pollock harvest
to 442,000 mt is reasonable." (57 CFR 3955)

4 A literature search of an international marine publications data base failed to
identify any publications which dealt specifically with the impact of harvests during the
spawning season.

> CDFO research is being done by Dr. Joann Morgan of the Science Branch in
St. Johns, Newfoundland. More detailed information about this research was not
available prior to completion of this report.
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NMFS further addressed the biological justification for seasonal apportionment of the
pollock TAC in response to public comments.

"(3) The potential biological effects of intensive fishing mortality during the
roe-bearing season are arguable. NOAA is aware of no marine or fishery
biologist who would state categorically that such fishing has no biological
effect. Lack of statistically significant evidence of a perturbation within a
population of animals is not the same as no effect. This is consistent with
SSC reports stating that here is no evidence of biological harm. The
EA/RIR discusses some of the hypothetical impacts on stock productivity.
Potentially, an intensive roe season harvest could alter the reproductive
capacity of the stock by affecting either spawning success or the sex
composition of the stock. The effect of fishing mortality on future
recruitment of young fish to the harvestable population depends on the
relationship between the spawning population and recruits. Another
potential impact of concentrated fishing mortality is localized depletion of
discrete stocks. Unfortunately, current information on pollock population
dynamics is insufficient to define beyond question a stock-recruitment
relationship, all the factors affecting recruitment, and specific localized
stock boundaries. In view of this uncertainty about the long-term effects
of an intensive pollock fishery, limiting the amount of pollock that may be
harvested during the roe season to historical levels is a prudent
management measure." (56 CFR 6295)

The New England Fishery Management Council has used short-term fishery closures to
protect aggregated juvenile or spawning groundfish, particularly haddock. These
closures apply to all gear types which target on the species in question. Council staff
acknowledge, however, that there is no known relationship between protecting spawning
fish and future recruitment to the fishery (Herring, pers. com., 6/8/92).

The 1990 Groundfish Management Plan for Canadian groundfish stocks required that
harvests of Northern cod during the peak spawning period by offshore trawl vessels be
restricted based on each vessel’s prior year harvests (CDFO, 1990). The Canadian
government also commissioned a review of Northern cod which was lead by
Dr. L. Harris of the CDFO (Harris, 1990). The Harris Commission concluded that
Northern cod stocks were declining and that fishing mortality rates had been
significantly higher than management had previously estimated. Although they felt that
the survival of Northern cod stocks were not in immediate danger, they recommended
that catch levels be reduced. They also recommended that reductions in fishing
mortality during the spawning period be proportionate to reductions throughout the rest
of the year. In other words, harvest levels should be reduced throughout the year to
avoid increasing the proportion of harvests during the spawning period. The
Commission also recommended that CDFO examine gear selectivity and that the "goal
should be to eliminate the harvest of 2-, 3-, 4-, and 5-year-olds and reduce the bycatch
of these year classes."
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6.0 CONCLUSIONS AND RECOMMENDATIONS

This document is intended to assist the Bering Sea/Aleutian Islands Groundfish Plan
Team and other agency staff to prepare a draft EA/RIR for the proposal to seasonally
apportion the Bering Sea/ Aleutian Islands Pacific cod TAC. The alternatives presented
in this report need to be reviewed by the Plan Team to determine whether they
adequately address issues raised in the problem statement. In addition, there are several
aspects of the analysis which may need to be completed before it can be presented to the
Council as a draft EA/RIR ready for public review. They are:

(1) - Prepare a more comprehensive discussion of the bycatch issues related to
this proposal. Halibut bycatch was very briefly discussed in this document
and there was no discussion of the impact of PSC limits in other species

groups.

(2)  Provide more information about historical harvests by target fishery and
include more detail about discards. This requires data from NMFS's
Processor Weekly Production Report (WPR) database.

(3)  Prepare background economic information on the fishery in recent years.
This will include ‘information about the number of participants in the
fishery, by gear type and processing mode, the distribution of harvests
between on-shore and off-shore processing, market information, average
prices, and the distribution of Pacific cod processing by product form.

Much of this information will come from the WPRs, which is confidential
at the level necessary to do some of the analysis.

(4)  Discuss the biological and environmental impacts of the alternatives.

The economic impacts of the alternatives should be based, at least in part, on results
from the NMFS bycatch model. This model uses information about assumed changes
in the distribution of the harvest as a result of each alternative to predict bycatch, fishery
closures, total groundfish harvest, value of the harvest, and the foregone value of the
bycatch. Although the model is limited in its ability to accurately predict future
harvests, it does offer the best available means for predicting harvest and bycatch
changes as a result of a regulatory change.

Although some alternatives do not propose a specific allocation of the TAC, various
scenarios are necessary in order to specify economic impacts. If the TAC limit is based
on the average distribution of the harvests in 1990 and 1991, a quarterly allocation may
be:

1st quarter: 40%

2nd quarter: 30%
remainder: 30%
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and an allocation by fishing period may be:

January 11%

Feb-Apr 48%
May-Oct  36%:
Nov-Dec 5%

However, harvest patterns in the first part of 1992 indicate that trawlers’ share of total
harvest has declined, which will likely lead to a smaller percent of total harvests being
taken in the first two quarters.

In recent years, the Pacific cod TAC has not been reached, nor have longline harvests
been limited at any time during the year. However, a seasonal TAC allocation will
likely result in limitations on both trawl and longline harvests during the spawning
season. For example, if the average 1990-91 distribution of harvests had been applied
to the 1992 TAC, the allocation to the February through April spawning season would
have been 74,256 mt (48% of the ITAC of 154,700 mt). Approximately 100,000 mt of
Pacific cod was harvested between January 1 and May 10, 1992 and trawl fishing was
closed for the first three weeks of January. The harvest was distributed nearly evenly
between trawlers and longliners. Anything less than a 65% TAC allocation to the first
four months of 1992 would have resulted in reduced harvests to at least one gear group,
and probably both. '

Another important factor in projecting economic impacts is that trawlers will probably
change the way they allocate their halibut PSC between fisheries and seasons in an
attempt to maximize the proportion of the spawning season TAC they are able to take.
It will be difficult to predict exactly the changes in the PSC limits and to assess the
impact of this action.
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APPENDIX 1

Original Quarterly Cod Allocation Proposal
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Dr. Don Collinsworth, Chairman Ut e L
North Pacific Fishery Management Co 2 i
P.O. Box 1031136 r = T
Anchorage, AK 99501 = =Ll ) —————
RE: Emergency Rule - 1991 Trawl Managememt— iz i 1 __

Dear Dr. Collinsworth: — : i-”l;..

. The undersigned associations rep L

processors who are are heavily dependent upon the. Pacific
cod tishery in the Bering Sea. 3

to serious concerns.

The Council has determined that the flatfish fishery in
the Bering Sea should be delayed in 1991, to minimize :
bycatch of prohibited species. The Council also plans an
apportionment of pollock between the roce and non-roe N
fisheries. It is the potential impact of these actions on
the fishery for Pacific cod and the possible PSC bycatch
implications of that fishery which prompt us to ask for
emergency action.

The harvesting capacity of the trawl fleet is huge. It
has been estimated that the fleet will be able to harvest as
much as 70,000 mt of pollock weekly at the beginning of
1991. 1If - as seems likely - only 25 to 40 per cent of the
Pollock TAC in the Bering Sea is apportioned to the roe
season for 1991, the roe fishery will last only four to
seven weeks. Pollock fishermen who concentrate on the roe

£i will likely ask for a postponement of the roe season
so BX the pollock can be harvested when the roe is mature.
SimﬁSh will not be available, we anticipate that a
si cant portion of the trawl fleet may concentrate its

effowl on Pacific cod at the beginning of the year. This
unprecedented early effort on the cod stocks could have
several undesirable consequences.

First, the markets for Pacific cod pay a considerable
premium for high quality product, supplied steadily
throughout the year. If there are gluts or variations in
supply or quality, returns diminish substantially.
Selective markets may even disappear. Trawlers, longliners,
pot vessels, factory trawlers, and shoreside processors are
all capable of producing high quality cod product if they



are careful - but in order to take advantage of the
realities of the marketplace, they must do so at a
controlled and steady rate, throughout the year. If there
is uncontrolled effort in the cod fishery early in the the
year there could be a glut of cod product - of varying
quality - dumped on the market. The negative market
consequences could be serious.

A second concern is that if the TAC for Pacific cod is
taken early in the Year, the small trawlers, longliners, and

pot fishermen who rely on a steady cod fishery would be put
out of business. '

* Bycatch in this fishery could also be a problenm.
Testimony at the September council meeting suggested that if
no preventive measures are taken, displaced vessels
inexperienced in trawling for cod could decimate the halibut
PSC. The result could be the early closure of bottom

trawling to vessels which depend upon it. .

It is difficult to accurately monitor any fishery which
‘ experiences a sudden surge of effort. Uncontrolled effort
<:\‘ on Pacific cod in the first half of 1991 would pose the
: additional risk of exceeding the cod TAC, and PSC for
alibut. )

Finally there is the question of the impact of heavy
fishing on spawning stocks, which may affect the .
reproductive capacity of any species (the well-known
"bedroom effect"). This was one of the considerations which
prompted the Council and the Secretary to split the pollock
Season. Pacific cod spawn at about the same time as
pollock, and bj c i certaj

should apply to the other.

In order to avert the undesirable consequences noted
above, we respectfully request that the Council adopt an
emergency rule effective January 1, 1990, to implement the
following measures:

ortion the Pacific cod the Berin
Sea a ds 8a between the + two arters of
the arte t' sacond

(This would require a renewal of the rule after 90 days, for
an effecive period of 180 days - the maximum effective
period for an emergency rule. Note that fishing is slower
in the second half of the Year, and quarterly apportionments
may not be necessary. Note also that an anticipated
increase in pot fishing for Pacific cod will help to assure
that TAC [0Y] is achieved.)



[ aa sut
[ ) a -] [ S

[ [ acond: and

(This would also require a renewal of the rule after 90
days.)

These measures would Prevent the adverse market impécts
of a cod rush, and would assure that the nation maximizes
its economic return from the valuable cod resource. They

bottom trawl business by taking or exceeding halibut byactch
limits. Possible overfishing of Pacific cod wquld be
avoided. ve e =) t

Thank you for your help in this matter. '

KK Beor fr_

Midwater Trawlérs' Assoc.

: (24,,., FV LopeLer I7
President, FVOA

Yours Very Truly,

Freezer-Longliner Group
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Appendix 2 -- Table 2.1. Domestic, joint venture, and foreign groundfish landed catch (metric tons) by gear typs in the Bering Sea/Aleutian Islands, 1981-1991.

Year
Specias Group Gearl/ 1981 1982 1683 1684 1985 1986 1687 1888 1989 1990 1991
Pollock Trawl 1,028,807 1013812 1,041,195 1,176,384 1,227,252 1,238,488 1,261,102 1,348,686 1280084 1,351,481 1,202,072
Longline 176 108 188 606 1.114 684 2,013 83 280 1,153 463
Pot 0 0 5 ] ] 114 170 "0 0 0 <1
All Goars 1,020,083 1,013,921 1041388 1,177,108 1,228,366 1,245,122 1,263,357 1,948,740 1,281,264 1,352644 1,202,733
Pacific Cod Trawl 56,273 61,312 90,391 100,264 106,633 1"M11477 109,086 184,127 154,238 121,732 102,747
Longline 6,112 3,621 6,846 27,447 37.614 26,606 48,409 2,564 13,850 47,491 64,887
Pot 0 0 21 0 0 63 89 329 164 1,613 5,266
All Gears 62,398 66,648 97,831 127,918 144,247 138,013 157,584 197,020 168,353 170,979 173,010
Ratfish Trawl 180,940 178,414 197,887 235,202 319,679 800,805 244,326 867,411 229,773 140,825 133,459
: Longline 4,184 3,492 2,681 1,063 738 . 513 2,864 2,028 864 - 912 589
Pot 0 0 0 0 0 15 31 . <1 <1 <1 <1
All Gears 195,124 181,905 200,568 236,266 320,417 301,332 247,221 369,439 230,737 141,738 134,051
Sablefish Traw! 1,231 1,639 1,166 1,976 448 2,247 2,635 2522 1,770 1,278 551
Longline 1,806 2474 2,216 1337 1,892 . 3,010 4,785 3,761 2,721 3,183 2,802
Pot 0 0 0 <1 1,456 1,203 611 308 8 (] <1
All Gears 3,137 4,138 3,382 3,326 3,796 6,550 7.941 6,588 4,499 4,461 3,352
Pacific Ocean Trawi 4,669 1,188 495 2,188 1,051 1,092 2,523 3,655 6,539 23,794 8,850
Perch Longline 16 9 4 <1 47 1 23 15 . - 102 35 60
Pot o 0 0 0 0 0 0 <1 0 14 <1
All Gears 4,685 1,200 499 2,199 1,008 1,094 2,548 3,670 6,641 23,843 5910
Qther Rockfish Trawl 4,339 4,775 1,886 1,104 755 764 1,187 1,341 434 1,269 1,045
Longline 94 131 129 54 38 66 262 263 275 264 527
Pot 0 (1] 0 0 0 2 <1 1 0 0 0
All Gears 4,400 4,904 2,015 1,142 702 832 1,389 1,607 709 1,633 1,572
All Groundfish Trawl 1352574 1307040 1,366,872 1,564,822 1,708,307 1,697,887 1658525 1,951,311 1687,205 1,668,330 1,472,359
Longline 12,971 10,100 12,635 3,714 43,006 31,964 60,217 8,684 18,357 63,899 70,683
Pot ’ 0 0 26 <1 1,456 1,488 012 636 173 1,628 §,272
All Gears 1365583 1,319,782 1,380,115 1,596,874 1,750,950 1,737,343 1,719,726 1,7165826 1,724,010 1,548,526

1,860,631

VAl Gears is sum of landings by trawl, longlina, pot and any other gears not specifically listed.

Source: P*jN. 1992
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Appeno.;\l -- Table 2.2. Trawl groundfish landed catch (metric tons) by source in tfie Bering Sea/Aleutian Islands, 1981-1991.

Year

Species Group  Sourcel/ 1981 1982 1983 1834 1985 1986 1887 1988 1889 1930 1891
Poliock Domestic 234 155 1,085 7.183 30,693 51,841 214017 622425 903265 1,329,088 1,202,072
W 42,076 64595 148088 236067 377475 834950 1,044,280 826271  287.719 22,303 0

Foreign 886,597 059,063 891,121 932223 819,084 351,688 1,896 0 0 0 0

TOTAL 1028907 1013812 1,041,195 1176384 1,227,252 1,238,488 1,261,102 1,348696  1,280884  1,351.481 1,202,072

Pacific Cod Domestic 14,094 23,170 41,378 38,439 45,766 33,951 43,222 84,254 100628 113656 102,747
n 9,157 13,589 14,360 30,766 41,265 63,031 58,147 109,873 44,610 8,076 0

Foreign 33,021 24,552 34,654 31,059 19,602 13,205 7717 0 0 0 0

TOTAL 56,273 61,312 80391 100264 106633 111177 100086 184,127 154,238 121732 102747

Flatfish Domestic 0 5 10 22 54 6,354 21,773 38,441 86,137 41,264 133459
SW 22,005 26,627 34,301 50163 172,716 = 216817 . 215558 330070 183636 - 99.561 0

Foreign 168,035 151,782 163576 1685017 1456909 77,634 6895 = 0 0 0 0

TOTAL 190940 178414 167887 235202 319670 800,805 244,326 367411 220773 140,825 133459

Sablefish Domestic 2 151 80 1,027 210 1,760 2,405 2,507 1,768 1,278 551
v 180 124 114 348 110 430 123 14 3 0 0

Foreign 1,049 1,364 961 600 128 57 6 0 0 0 0

TOTAL 1,231 1,639 1,166 1,976 448 2,247 2,535 2522 1,770 1,278 551

Pacific Ocean  Domestic 0 7 8 1,281 763 804 1,068 2,100 6,510 23,704 5.850
Perch W 1 6 106 405 248 273 550 1554 . - 20 0 0
Foreign 4,668 1,175 3s2 512 40 15 5 0 0 0 0

TOTAL 4,669 1,188 495 2,198 1,051 1,082 2,523 3,655 6,539 23,704 5,850

Other Rockfish  Domestic <1 3 0 61 240 194 519 282 398 1,269 1,045
N 7 42 75 430 426 537 612 1,059 a7 0 0

Foreign 4,332 4731 1,811 612 90 33 7 0 0 0 0

TOTAL 4,339 4775 1,886 1,104 755 764 1,137 1,341 434 1,269 1,045

AllGroundfish  Domestic 14,331 23,400 45,860 48,009 78,117 85,144 285848 650470 1,166,362 1,535,043 1,472,359
n 78521 108549 210004 357482 636253 1,156,249 1355200 1,300,841 530833 133,287 0

Foreign 1,250,722  1,175801 1,110,999 1,150,332 9092028  446.494 17,478 0 0 0 [

TOTAL 1352574  1,307840 1366872 1,564,822 1,706,397 1,697,887 1,658,525 1951311 1,607,205 1,668,330 1472359

V3V = joint venture

Source: PacFiN, 1892 i P226\gmdtrwi.wk1



Appendix 2 - Table 2.3. Longtine groundfish landed catch (metric tons) by source in the Bering Sea/Aleutian Istands, 1981-1991.

Year
Species Group  Source 1981 1882 1083 1084 1885 1086 1087 1988 1889 1990 1991
Potlock Domestic 0 0 0 0 6 103 273 53 : 280 1,153 463
Foreign 176 108 188 606 1,058 580 1,740 [ 0 0 [
TOTAL 176 108 188 606 1114 684 2,013 53 280 1,163 463
Pacific Cod Domestic 27 4 o 7 49 a8 1389 2664 13950 47,401 64,087
Foreign 6085 3617 6845 27441 37665 26,658 47020 0 0 0 [
TOTAL 6112 3,621 6846 27447 37614 26606 48409 2564 13050 47,491 64,687
Flatfish Domestic 0 o o <1 27 195 2358 2,028 964 912 589
Foreign 4184 . 3492 2,681 1,062 71 318 507 0 [ 0o 0
TOTAL 4184 3492 2,681 1,062 738 513 2864 2028 954 912 589
Sablefish Domestic 0 0 0 15 1,708 2058 4768 3,761 2,721 3183 2802
Foreign 1906 2474 2,216 1,322 184 52 27 [ [ 0 0
TOTAL 1,606 2,474 2,216 1337 1802 3010 4785 3,761 2,721 3183 2802
Pacific Ocean Domestic 0 0 0 <1 46 0 23 18 102 a5 60
Perch Foreign 16 9 4 1 <1 1 <1 o 0 0 0
TOTAL 16 9 4 1 46 1 23 15 102 35 60
Other Rockfish  Domestic 0 0 0 0 10 63 246 263 275 264 527
Foreign 94 131 129 54 20 3 6 0 0 0 [
TOTAL 94 131 129 54 38 66 252 263 275 264 527
All Groundfish  Domestic 27 4 0 23 1894 335 9008 8684 18357 53899 70683
Foreign 12844 10095 12634 31,691 41,202 28605 51210 0 ) 0 0
TOTAL 12971 10,100 12635 31,714 43095 31964 60217 8684 18357 63809 70,683

SQT PacFIN, 1992 ) P226\gmdior )
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Appendix 2 -- Table 2.4. Groundfish landed catch (metric tons) in the Bering Sea/Aleutian Islands, all gears combined, 1981-1991.

Year

Species Group  Source!/ 1881 1682 1983 1984 1085 1986 1087 1938 1989 1980 1991
Pollock Domestic 234 185 1,090 7.311 30,750 57,804 215433  522479. 993545 1,330,251 1,202,733
v 42,076 54,505 148,988 236067 877475 834950 1044289 826,271 287,719 22,303 )

Foreign 986,773 959,171 891,310 932820 820,142 352,269 3,636 0 0 0 0

TOTAL 1029083 1013621 1,041,388 1,177,108 1228366 1,245,122 1,263,357 1,348,749 1,281,264 1,352644 1,202,733

Pacific Cod Domestic 14,135 24,880 41,972 38,652 45,815 34,220 44,700 87,148 123743 162803 173,010
v 9,157 13,589 14,360 30,766 41,265 63,031 58,147 109,873 44,610 8076 0

Foreign 39,106 28,169 41,499 58,500 67,167 39,853 54,737 0 0 0 0

TOTAL 62,398 66,648 97,831 127918 144247 138013 157,584 107020 168,353 170970 173,010

Flatfish Domestic 0 5 10 23 81 6,564 24,161 38,469 87,101 42177 134,051
CW 22,005 26,627 34,301 50,163 172,716 ~ 216817 215558 3830970  193.635 99,561 0

Foreign 173,119 155,274 166,257 186070 147,619 77,952 7.501 ) 0 0 0 0

TOTAL 195,124 181,805 200,568 236,266 320,417 801,332 247221 369,439 230,737 141,738 134,051

Sablefish Domestic 2 176 90 1,055 3,374 6012 7.784 6,574 4,405 4,461 3,352
v 180 124 14 348 110 430 123 14 3 0 0

Foreign 2,954 3,838 3177 1,022 312 109 33 0 0 0 0

TOTAL 3,137 4,138 3,382 3,326 38,706 6,550 7.841 6,588 4,499 4,461 3,352

Pacific Ocean Domestic ()} 9 8 1,281 809 804 1,091 2,118 6,612 23,843 5910
Perch v 1 6 106 405 248 273 5§50 1,554 - - 29 ) 0
Foreign 4,684 1,184 386 512 a1 17 5 (] () 0 [

TOTAL 4,685 1,200 499 2,199 1,098 1,094 2,546 3,670 6,641 23,843 5910

Other Rockfish  Domestic 25 3 0 47 158 259 765 546 673 1533 1572
v 7 42 75 430 426 §37 612 1,061 37 [ 0

Foreign 4,368 4,860 1,840 €65 118 36 13 () 0 0 0

TOTAL 4,400 4,604 2,015 1,142 702 832 1,389 1,607 709 1,533 1,672

AllGroundfish  Domestic 14,396 25,238 46,477 48,370 81487 105004 205838 650,780 1,184,803 1,500,723 1,548,526
Y 78,521 108,540 210004 357,482 636,253 1,156,249  1,355200 1,300,841 530,033 133,287 )

Foreign 1272667 1,185096 1,123,634 1,191,023 1033230 475080 68,688 0 o [ 0

TOTAL 1365583 1,819,782 1,380,115 1,596,874 1,750,850 1,737,343 1,719,726 1,960,631 1,715826 1,724,010 1,548,526

V' 4V = joint venture

Source: PacFIN, 1992 o P226\grdsour.wk1
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