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EXECUTIVE SUMMARY FOR BSAI AMENDMENT 24

ALLOCATING THE PACIFIC COD TAC BY GEAR AND/OR
DIRECTLY CHANGING THE SEASONALITY OF THE COD FISHERIES

BACKGROUND

With the exception of sablefish, no BSAI groundfish TAC is allocated explicitly by gear. At its
January 1992 meeting. the Council asked staff to prepare an amendment package that included
alternatives to establish fixed allocations of the Pacific cod TAC by gear. The Council’s request was,
in part, the result of a proposal it received from the North Pacitic Fixed Gear Coalition that proposed
that fixed gear operators be given preferential access to certain groundfish species in the BSAL

At the September 1992 meeting, the Council reviewed the preliminary analysis of allocating the BSAI
Pacific cod TAC among gear types. Based in part on deficiencies that were discussed in the initial
Draft, the AP and SSC recommended that those deficiencies be eliminated and that a revised draft
be prepared. The Council accepted these recommendations, asked that the revised draft include an
analysis of alternatives designed explicitly to change the seasonality of the cod fisheries, and asked
that the revised draft be available in time for the Council to decide at its April 1993 meeting whether
to release it for public comment.

A Council review draft was prepared by a staff analytical team in response to the direction provided
by the Council in September. It provided an evaluation of the efficacy and the potential biological
and socioeconomic impacts of establishing a fixed allocation of the Pacific cod TAC by gear and/or
explicitly changing the seasonality of the cod fisheries. After reviewing that draft in April, the
Council: (1) developed a problem statement for Amendment 24; (2) stated that unless the Council
was presented with substantial consensus among major indusiry components, it would be unlikely to
take any action on this amendment; and (3) voted to have the draft released for public review after
it is modified both to address jig gear and to include 1993 data to the extent possible.

At its June 1993 meeting, the Council adopted a preferred alternative for the allocation of the Pacific
cod TAC among vessels using trawl, jig and hook-and-line or pot gear. The Council also
recommended that the amount of Pacific cod allocated to vessels using hook-and-line or pot gear be
seasonally apportioned among trimesters. A discussion of the Council’s preferred alternative is
presented in Section 1.6 of this document.

PROBLEM STATEMENT

Allernatives to establish explicit allocations by gear and/or to directly change the seasonality of the
cad fisheries are being considered because the existing authority to establish PSC allowances by
fishery and season may not be adequate to address the following problem statement developed by the
Council at its April 1993 meeting.

The Bering Sea/Aleutian Islands Pacific cod fishery, through overcapitalized open access management,
exhibits numerous problems which include: compressed fishing seasons, periods of high bycatch,
wasle of resource, gear conflicts and an overall reduction in benefit from the fishery. The objective
of this amendment is to provide a bridge lo comprehensive rationalization. It should provide a
measure of stability to the fishery while allowing various components of the industry to optimize their
utilization of the resource.
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ALTERNATIVES

Two types of changes are being considered. They are:

1. establishing explicit allocations of the BSAI cod TAC either among the trawl,
Jongline, jig, and pot groundtish fisheries or among groups of these fisheries; and

2. directly changing the seasonality of the BSAI cod hsheries by:
a. changing the fishing season for Pacific cod from January 1 - December 31 to

September 1 - August 31; and/or

b. establishing an explicit distribution of the cod TAC among the following
trimesters: January - May, June - August, and September - December.

The fishing season can be changed with a regulatory amendment. The other changes would require
an FMP amendment. The Council can consider making one, both, or neither of these two types of
changes.

With respect (o establishing explicit allocations by gear, the options considered range from only
bycatch amounts of cod for the trawl fisheries to only bycatch amounts of cod for the longline, jig,
and pot fisheries. Based on 1992 data, the range of allocations of the cod TAC to the trawl fishery
would be from between 20.6% and 23.3% to over 9%,

Three processes are being considered for changing the seasonal allocation once it is established.
They are:

1L an FMP amendment;
2. a regulatory amendment, and
3. a framework that could be used annually.

Although the problem being addressed is the potential of a suboptimal allocation of the cod TAC
among fisheries and seasons, and although a market solution, such as the use of individual
transferable quotas (ITQs), may be expected to provide a better long term solution to this problem,
ITQs are not being considered as an alternative at this time. This alternative was not suggested by
those who have asked for explicit allocations, it was not identified as an alternative by the Council,
and it is a sufficiently complex alternative that it could take several ycars to develop and implement.
SCHEDULE

The tentative schedule is as follows:

May 1993 Release draft for public review

June 1993 Final Council acticn on Amendment 24
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September 1993

January 1994

Implementation of FMP and regulatory changes recommended by the

Council and approved by the Secretary with an Emergency Rule (ER)

if the criteria for an ER are met

Implementation of FMP and regulatory changes recommended by the

Council and approved by the Secrctary without an Emergency Rule.

ISSUES CONSIDERED

The summaries of the biological, economic, and social analyses of the alternatives are presented in
Chapter 4 by topic. Many of the summaries are based on information contained in Chapters 2 and
3 and Appendices A - I. Due to the large number of topics that were addressed, this executive
summary includes an outline of the topics bul not topic summaries.

A EXPECTED EFFECTS ON THE BIOLOGICAL PRODUCTIVITY OF THE BSAI COD
RESOURCE

1.

2.

3.

4.

Effect on yield per recruit
Effects on stock size and equilibrium yield
Effects on spawning success

Effect on the ability to monitor successfully the attainment of the TAC

B. OTHER BIOLOGICAIL EFFECTS

I.

2.

3.

Expected Effects on Marine Mammals and Seabirds
Impacts of Trawling on the Seabed and Benthic Community

Expected Effects of Changes in the Bycatch of Prohibited Species

C. EXPECTED EFFECTS ON COASTAL COMMUNITY STABILITY

1.

2.

3.

4.

Seasonal stability
Levels of economic activity associated with the three cod fisheries
Short term economic viability of the three cod [isheries

Long term economic viability of the three cod fisheries

D. HISTORICAL USE OF THE COD FISHERY

1,

2.

Summary of Cod Catch by Gear

Summary of Cod Catch by Fishery
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E. CURRENT DEPENDENCE ON THE COD FISHERY

F. EXPECTED EFFECTS ON ECONOMIC BENEFITS TO THE NATION

G. LIMITATIONS OF THE ESTIMATES OF NET BENEFITS PER METRIC TON OF COD
CATCH (ANB) BY FISHERY AND TRIMESTER

H. IMPLICATIONS OF ANB ESTIMATES BASED ON VARIABLE COSTMODEL 2 AND
THE HIGHER ESTIMATES OF THE COST OF PROHIBITED SPECIES BYCATCH

L AN OPTIMAL SOLUTION WITH RESPECT TO NET BENEFITS FROM THE COD
FISHERIES

L. EXPECTED DISTRIBUTION EFFECTS

K OTHER TYPES OF EFFECTS
1. Expected Effects on Consumers
2. Expected Effects on Competitiveness of the US Fishing Industry
3. Expected Effects on Reporting, Management, Enforcement, and Information Costs
4, Differences in the Quantity and Quality of Biological Data from the Cod Fishenies
5. Gear Conflicts and Vessel Safety
6. Effects on Other Fisheries

7 Fairness and equity

L. ATTAINMENT OF OY WITH EXISTING PSC LIMITS

M. DIFFICULTIES ASSOCIATE WITH CHANGING THE FISHING YEAR FOR PACIFIC
COD TO SEPTEMBER - AUGUST
1. Exceed cod TAC and cod fishery PSC allowances in transition year.

2. Options to have a cod TAC and cod fishery PSC allowances in place by September
1. The options are:

a. change the schedule for establishing the cod TAC and PSC allowances or
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b. change the date and process for establishing an interim cod TAC and
associated PSC allowances.

N. OPTIONS FOR CHANGING THE ALLOCATION OF THE COD TAC AMONG
TRIMESTERS ONCE THE INITIAL ALLOCATION HAS BEEN ESTABLISHED

0. BENEFITS OF EXPLICIT ALLOCATIONS BY FISHERY WITH RESPECT TO
ESTABLISHING OPTIMAL SEASONS FOR EACH FISHERY

P. ALLOCATING THE TAC BY TRIMESTER AND CHANGING THE COD FISHING
YEAR TO SEPTEMBER - AUGUST
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1.0 INTRODUCTION

1.1 Management Background

The eastern Bering Sea groundfish fisheries in the U.S. exclusive economic zone (EEZ) are managed
under the Fishery Management Plan for the Groundfish Fishery in the Bering Sea/Aleutian Islands
Area (BSAI). The fishery management plan (FMP) was developed by the North Pacific Fishery
Management Council (Council) under the Magnuson Fishery Conservation and Management Act
(Magnuson Act). The FMP was approved by the Secretary of Commerce and became eflective in
1982,

With the exception of sablefish, no BSAI groundfish total allowable catch (TAC) is allocated explicitly
by gear. At its January 1992 meeting, the Council asked staff to prepare an amendment package that
included alternatives to establish fixed allocations of the Pacific cod TAC by gear. The Council’s
request was, in part, the result of two proposals it received in response to its annual solicitation for
amendment proposals. The North Pacific Fixed Gear Coalition proposed that fixed gear operators
be given preferential access to certain groundfish species in the BSAI - initially, Pacific cod, sablefish,
and turbot. A similar proposal was included in the Ad Hoc Bycatch Committee’s list of 24 proposals.
Because the proposal was not given a sufficiently high priority to be developed as part of the
Council’s annual amendment cycle, its development was delayed until other management issues had
been addressed.

The Council reviewed the initial Draft EA/RIR/IRFA in September 1992. Based in part on
deficiencies that were discussed in the draft, the Advisory Panel (AP) and Scientific and Statistical
Committee (SSC) recommended that those deficiencies be eliminated and that a revised draft be
prepared for the Council. The Council accepted these recommendations, asked that the revised draft
include an analysis of alternatives designed explicitly to change the seasonality of the cod fisheries,
and asked that the revised draft be available in time for the Council to decide at its April 1993
meeting wbether to release it for public comment.

A Council review draft was prepared by a staff analytical team in response to the direction provided
by the Council in September. It provided an evaluation of the efficacy and the potential biological
and socioeconomic impacts of establishing a fixed allocation of the Pacific cod TAC by gear and/or
explicitly changing the seasonality of the cod fisheries. After reviewing that draft in April, the
Council: (1) developed a problem statement for Amendment 24; (2) stated that unless it is presented
with substantial consensus among major industry components, it would be unlikely to take any action
on this amendment; and (3) voted to have the draft released for public review after it is modified
both to address jig gear and to include 1993 data to the extent possible. The information concerning
the jig fishery and the 1993 cod fisheries are in an addendum to this public review draft.

The Council look final action on this amendment in June 1993. A discussion of the Council’s
preferred alternative is presented in Section 1.6 of this document.

1.2 Purpose of the Document

This document provides background information and assessments necessary for the Secretary of
Commerce to determine if the alternatives of Amendment 24 are consistent with the Magnuson Act
and other applicable law. It also provides the public with information to assess the alternatives that
the Council is considering and to comment on the alternatives. These comments will enable the
Council and Secretary to make a more informed decision concerning the resolution of the
management problems being addressed. The purpose of this document is to provide information for
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the decision making process, not lo provide a vehicle for justification of a proposed regulatory
change. The Council will provide the necessary rationale for its final recommendations in a separate
document.

1.2.1 Environmental Assessment

An environmental assessment (EA) is required by the National Oceanic and Atmospheric
Administration (NOAA) in compliance with the National Environmental Policy Act of 1969 (NEPA).
The purpose of the EA is to determine whether significant impacts on the quality of the human
environment could result from a proposed action. The environmental analysis in the EA provides
a basis for this determination and must consider the intensity and severity of the impact of the action
and the significance of an action with respect to society as a whole, the affected region and interests,
and the locality. If the action is determined not to be significant based on an analysis of relevant
considerations, the EA and resulting finding of no significant impact (FONSI) would be the final
environmental documents required by NEPA. An environmental impact study (EIS) must be
prepared if the proposed action may cause a significant impact on the quality of the human
environment.

The potential environmental effects of the alternatives being considered are summarized in
Chapter 3. The summaries are based on information contained in Appendices E - I. The types of
environmental effects that are addressed and the methods used to address them are discussed in
Section 1.5.

1.2.2 Regulatory Impact Review and Initial Regulatory Flexibility Analysis

A Regulatory Impact Review (RIR} is required by the National Marine Fisheries Service (NMFES)
for all regulatory actions or for significant Department of Commerce or NOAA policy changes that
are of significant public interest. The RIR: (1) provides a comprehensive review of the level and
incidence of impacts associated with a proposed or final regulatory action; (2) provides a review of
the problems and policy objectives prompting the regulatory proposals and an evaluation of the major
alternatives that could be used to solve the problems; and (3) ensures that the regulatory agency
systematically and comprehensively considers all available alternatives so that the public welfare can
be enhanced in the most efficient and cost effective way.

The RIR also serves as the basis for determining whether any proposed regulations are major under
criteria provided in Executive Order 12291 and whether or not proposed regulations will have a
significant economic impact on a substantial number of small entities in compliance with the
Regulatory Flexibility Act (P.L. 96-354, RFA). The primary purpose of the RFA is to relieve small
businesses, small organizations, and small governmental jurisdictions (collectively, "small entities") of
burdensome regulatory and record-keeping requirements. This Act requires that the head of an
agency must certify that the regulatory and record-keeping requirements, if promulgated, will not have
a significant effect on a substantial number of small entities or provide sufficient justification to
receive a waiver.

The potential economic effects of the alternatives being considered are summarized in Chapter 4.
The summaries are based both on information presented in Chapters 2 and 3 and on information
contained in Appendices A - L. The types of economic effects that are addressed and the methods
used to address them are discussed in Section 1.5.
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13 Purpose of and Need for the Proposed Action

The Pacific cod TAC is taken principally as catch in the trawl, longline, and pot cod fisheries and as
bycatch in other trawl groundfish fisheries. Curzently, there is not an explicit allocation of the BSAI
Pacific cod TAC by either gear or season. Each year the distribution of cod catch by gear and season
is determined by the pace at which [ishermen harvest cod in the various groundfish fisberies. The
pace or rate of harvest in each groundfish fishery is determined in part by tbe existing fishery
regulations. These include the prohibited species catch (PSC) limits for the trawl and non-trawi
fisheries, the apportionments of these limits among specific fisheries and scasons, time/area closures,
gear restrictions, and TACs for other groundfish species. Under existing regulatory autbority, the
Secretary, in consultation with the Council, annually apportions the PSC limits among specific
fisheries by season. The fisheries for which separate PSC allowances are determined annually include
the cod longline and cod trawl fisheries. This authority was used for the first time to specifically limit
halibut bycatch and cod catch in the cod trawl and hook and line fisheres for 1993.

The rate of cod harvest in each fishery is also influenced by economic variables such as harvesting
and processing costs, exvessel and wholesale prices, and the harvesting and processing capacities of
the various groundfish fisheries. Environmental and ecological factors also influence the rate at which
cod are taken in each fishery.

Alternatives to establish explicit allocations by gear and/or to directly change the seasonality of the
cod fisheries are being considered because the existing authority to establish PSC allowances hy
fishery and season may not be adequate to address the following problem statement developed by the
Council at its Apnl 1993 meeting.

The Bering Sea/Aleutian Islands Pacific cod fishery, through overcapitalized open access
management, exhibits numerous problems which include: compressed fishing seasons, periods
of high bycatch, waste of resource, gear conflicts and an overall reduction in benefit from the
fishery. The objective of this amendment is to provide a brdge to comprehensive
rationalization. It should provide a measure of stability to the fishery while allowing various
components of the industry to optimize their utilization of the resource.

Based on this problem statement, the Magnuson Act National Standards, the Councils
Comprehensive Fishery Management Goals, and goals and on the Council’s most recently established
goal to prevent the preemption of one sector by another, the evaluation of the alternatives will he
in terms of:

1. coastal community stability,
2. historical use of the fishery,
3. current dependence on the fishery,

4. bycatch of prohibited species and other species,
5. the biological productivity of the cod stocks,
6. increased economic benefits to the nation,

7. marine mammals and scabirds,
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8. habitat and its productivity, and
9. social factors.

Often, the attainment of one management goal can be in conflict with the attainment of other goals
and fishery managers must make some trade-offs among their goals. This document attempls to
provide information on the consequences of alternative management actions so that the trade-offs
among the goals can be considered in selecting the preferred alternative.

1.4  Alternatives

The Council is considering two types of changes. One would establish explicit allocations of the cod
TAC either among the trawl, longline, jig, and pot groundfish fisheries or among groups of these
fisheries. The other type of change would change the scasonality of the cod fisheries by changing
the fishing season for Pacific cod from January 1 - December 31 to September 1 - August 31 and/or
by establishing an explicit distribution of the cod TAC among the following trimesters: January -
May, June - August, and September - December. The fishing season can be changed with a
regulatory amendment. The other changes would require an FMP amendment. The Council is
considering making one, both, or neither of these two types of changes.

Witb respect to establishing explicit allocations by gear, the options considered range from only
bycatch amounts of cod for the traw! fisheries to only bycatch amounits of cod for the longline, jig,
and pot fisheries. The blend estimate of total cod catch for 1992 is 205,326 mt and the TAC was
182,000 mt. The blend estimate of cod bycatch in other trawl fisheries is 42,387 mt. This is 20.6%
of the total cod catch or 23.3% of the cod TAC. The blend estimate of cod bycatch with all non-
traw] gear is 355 mt. This is about 0.17% of the total cod catch or 0.20% of tbe cod TAC. Using
these data, the range of allocations of the cod TAC to the trawl fishery would be from between
20.6% and 23.3% to over 99%. The Council may establish separate allocations either for each of the
four types of gear or for explicit groups of gear.

Three processes are being considered for changing the seasonal allocation once it is established.
They are: (1) an FMP amendment, (2) a regulatory amendment, and (3) a framework that could be
used annually.

The existing authority to control the distribution of cod catch by gear and season, details of the
changes being considcred, the reasons that these changes are being considered, and the potential
effects of these changes are discussed in subsequent Chapters.

Although the problem being addressed is the potential of a suboptimal allocation of the cod TAC
among fisheries and seasons, and although a market solution, such as the use of individual
transferable quotas (ITQs), may be expected to provide a better long term solution to this problem,
ITQs are not being considered as an alternative at this time. This alternative was not suggested by
the those who have asked for explicit allocations, it was not identified as an alternative by the
Council, and it is a sufliciently complex alternative that it could take several years to develop and
implement.

1.5 Methods of Analyses

The types of environmental and economic effects that are addressed and the methods used to address
them are discussed below.
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1.5.1 Methods of analyses of environmenial effects

The yield per recruit effects of alternative fishery and trimester allocations are evaluated using a
hiological model. Literature reviews are used to address: (1) the potential habitat effects of bottom
trawl gear and (2) the sustainable yield effects of targeting on prespawning or spawning aggregations.
A theoretical biological model is also used to consider some of the latter effects. Observer Program
data are used to address potential effects on marine mammals and seabirds.

1.5.2 Methods of analyses of economic effects

The alternatives being considered can have effects on both the level and distribution of the net
benefit to the nation of the cod fisheries. That is, they can affect the overall size of the pie and the
sizes of the pieces received by various groups. Both types of effects are considered in this document.

Both the net benefits from the cod fisheries and the distribution of those benefits are expected to
change whether or not the management regime is changed. The economic analysis attempts to
provide comparisons between what will happen with and without specific regulatory changes not
comparisons between the current and future fisheries.

Cod harvests in the cod trawl, longline, jig, and pot fisheries of the BSAI are four alternative uses
for cod, each of whieh results in the production (output) of valuable food products from both cod
and from the other groundfish species harvested as bycatch in the cod fisheries. Each use of cod also
requires the use of a variety of inputs that are of value to society. In addition to the cod, the inputs
used in these [sheries include groundfish and prohibited species bycatch; fishing vessels, gear, and
bait used in harvesting; the plant, equipment and materials used for processing; and the fuel and labor
used throughout the production process. Each of the three cod fisheries uses a different combination
of these inputs to produce a different combination of cod and other groundfish products.

The difference between the values of the outputs (revenues) and inputs (costs) for a particular use
provides a measure of the net benefit of that use. Revenues are generated from sales of cod and
other groundlish products and costs include the value of the inputs used to produce the fishery
products. Estimates of net benefits provide a means of comparing alternative uses of cod because
the sum of net benefits under various scenarios about harvest distribution among the three cod
fisheries and trimesters provides an estimate of the overall net benefit of the cod fishery.

In terms of economic efficiency or the size of the pie, a change in the mix of uses is desirable if it
increases net benefit to the nation, that is, if it results in an increase in the difference between output
and input values. If it does, the size of the pie is increased, the winners gain more than enough to
compensate those who lose, and everyone could be made better off. Alternatively, if the change in
the mix of uses results in the winners gaining more than enough to compensate those who lose, the
size of the pie has increased and there are positive net benefits. Whether everyone actually gains
or whether some actually lose depends on the distribution of the increase in net benefits. Therefore,
the expected efliciency and distribution effects of the alternatives being considered joinily detecmine
the optimal alternative.

Economic analysis can be used to estimate the efficiency effects and distribution effects of an
alternative. To the extent that it can rank accurately the alternatives in terms of net benefits, it can
tdentify the preferred alternative in terms of economic efficiency. However, economic analysis by
itself cannot be used 1o rank the alternatives in terms of their distribution effects. This is because
there is no objective way to evaluate the merits of alternative distributions of income or benefits.
The ranking of alternatives in terms of the distribution of benefits requires the use of value
judgements concerning the relative merits of benefits to different groups of individuals.
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There are at least two ways that the efficiency analysis and distribution analysis can be used jointly
by decision makers. First, once the merits of the distribution effects of a specific change from the
status quo are determined either collectively or individually by the decision makers, the estimate of
the difference in net benefits between that alternative and the status quo can be used by the decision
makers as a measure of the cost of obtaining that distribution change. This provides a basis for
deciding whether to recommend that alterpative. Second, once a distribution objective is set,
efficiency analysis can be used to estimate the cost of alternative methods of obtaining that objective.

If transferable property rights were assigned in the groundfish fishery, and participants were
responsible for all external costs associated with commercial fisheries, after the initial allocation, the
cod and otber groundfish TACs would be allocated by the market mechanism. Differences between
the values of outputs and inputs for alternative uses of cod would be apparent in the market solution.
Specifically, the market mechanism would tend to allocate the cod TAC to the use with the largest
difference between marginal output and marginal input values. That difference is the marginal net
benefit of a specific use of cod. If both inputs and outputs are valued correctly, the market solution
generates the greatest net benefits. It does not, however, assure a distribution of benefits that are
socially optimal.

For the analysis in this document, marginal output value is the FOB Alaska value of the fishery
products resulting from an additional metric ton of cod catch and the associated groundfish bycatch.
Similarly, marginal input value is the value of the inputs used both to harvest that additional ton of
cod and the associated groundfish bycatch and to process them into the resulting fishery products.
Due to data limitations, it is assumed that the marginal input and output values are constant and
equal, respectively, to the average input and output values. Therefore, for each of the three cod
fisheries and trimesters, the marginal net benefit equals the average net benefit for that cod fishery
and trimester and estimates of the average net benefits for the three cod fisheries by trimester can
be used to estimate both the direction and magnitude of the change in net benefits associated with
a given change in the allocation of a cod TAC among the three fisheries and/or among the trimesters.

An economic model is used to estimate the net benefits per metric ton of cod catch by cod fishery
and trimester in 1991 and 1992 using 1991-92 FOB Alaska processed product prices. Once 1993
prices have become more stable, they will also be used. The model provides an estimate of the
difference between the value of the inputs and the value of outputs for each of three cod fisheries
for each trimester. It, therefore, provides a basis for estimating the effects on net benefits to the
nation of a specific change in the distribution of cod catch by cod fishery and/or trimester. The
model attempts to capture the effects on net national benefits of gear-specific and season-specific
differences in harvesting and processing costs, discard rates for cod and other groundfish, processed
product mixes and prices, product recovery rates, and bycatch rates for groundfish and prohibited
species.

There are principally seven reasons why the estimates of net benefits per metric ton of cod catch may
only be able to indicate whether there are large differences among the three cod fisheries and/or
trimesters with respect to average net benefits. They are listed below and are discussed more
thoroughly in Chapters 2 and 4.

1. Neither the Council nor NMFS has established the ongoing data collection programs
required to measure historical net benefits.

2. The allocation of some costs to a cod fishery is problematical for harvesting or
processing operations that participate in multiple fisheries.
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3. Neither the opportunity cost of using vessels and processing plants nor Lthe (ime path
of replacement costs is known.

4. The assumption of constant average input and output values is a gross simplification.

5. Estimates of net benefits per metric ton of cod catch provide a basis for partial
equilibrium analysis but not for general equilibrium analysis of the alternatives. The
difference between the two is that the former considers only changes in the cod
fisheries but the latter also considers the resulting effects on other Asheries and other
sectors of the economy that would result, for example, from the redeployment of
fishing effort in the cod fishery to other fisheries. The development of a general
equilibrium model for the fisheries was not possible given the time and resources that
were available to evaluate the aliernatives being considered. However, many of the
effects that are not captured by the partial equilibrium model, that is used, are
addressed separately.

6. Changes in net benefits beyond primary processing are ignored. Although the
availability of alternative sources of fishery and non-fishery food products suggests
that any resulting change either in producer surplus beyond primary processing or in
consumer surplus would not be substantial, the potential changes in such surpluses
remain an empirical question.

7. The usefulness of even accurale estimates of historical net benefits is reduced
substantially by the variability in the factors that jointly determine net benefits per
metric ton of cod catch.

The historical data presented in Chapter 2 are also used to evalvate the alternatives in terms of other
types of economic effects. Specifically, the data also are used to address the following issues: (1)
coastal community stability, (2) historical use of the fishery, (3) current dependence on the fishery,
and (4) other social factors. The summaries for these other economic effects are in Chapter 4.

1.6 The Preferred Alternative for Amendment 24

This section of the EA/RIR/IRFA for Amendment 24 to the BSAI Groundfish FMP identifies the
Council’s preferred alternative and briefly summarizes the expected effects of that alternative. The
preferred alternative is within the range of the alternatives evaluated in the draft EA/RIR/IRFA
(May 14, 1993) and its Addendum (Tune 18, 1993).

1.6.1 General description and discussion

At its June 1993 meeting, the Council identified its preferred alternative and voted to submit it to
the Secretary of Commerce. The preferred alternative is described below.

L. The BSAI ITAC for Pacific cod, and subsequent allocations of Pacific cod from the
operational reserves, will be as follows: 2% for groundfish jig gear fisheries, 44.1% for
the groundfish longline (i.e., hook-and-line) and pot gear fisheries, and 53.9% for the
groundfish trawl gear fisheries. All cod catch and cod bycatch by each of the three
groundfish gear groups will be counted against its allocation.
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4,

During the September-December specification process, the Secretary, in consultation
with the Council, may apportion the longline and pot gear allocation by trimester.
The trimesters are January - May, June - August, and September - December.

The Regional Director will have the authority to reallocate to other gear groups that
portion of a gear group’s allocation that is not expected to be used.

These Lhree changes will sunset December 31, 1996,

The Council took other actions that were related to but not part of Amendment 24. They are listed

below.

The Council recommended that each vessel less than 125 fi and greater than 42 ft be
required to have at least 30% observer coverage during the time it participates in the
BSAI cod fishery.

The Council asked staff to begin the analysis for a regulatory amendment that would
require the use of 8" square or larger mesh in the BSAI cod trawl fishery.

The Council asked staff to begin the analysis for FMP amendments to require
retention of all catch in the BSAI and GOA groundfish fisheries. There is no further
consideration of these three actions in this document.

The preferred alternative is intended to meet the objective as stated in the following problem
statement that was developed by tbe Council at its April 1993 meeting.

The Bering Sea/Aleutian Islands Pacific cod fLishery, through overcapitalized open access
management, exhibits numerous problems which include: compressed fishing seasons, periods
of high hycatch, waste of resource, gear conflicts and an overall reduction in benefit from the
fishery. The objective of this amendment is to provide a bridge to comprehensive
rationalization. It should provide a measure of stability to the fishery while allowing various
components of the industry to optimize their utilization of the resource.

By establishing fixed allocations of the Pacific cod TAC among vessels using trawl, longline or pot,
and jig gear, the Council’s prefecced alternative provides stability in terms of the distribution of catch
between the trawl and non-trawl fisheries. The Council recommended that 53.9% of the Pacific cod
TAC he allocated to the trawl fisheries. This is approximately equal to the average percent of cod
taken with trawl gear during the last three years (1991-93). It is also approximately equal to the 1992
adjusted percent taken with trawl gear. The percent of total cod catch accounted for by each fishery
cach year is as follows:

1990
1991
1992
1992 adj
1993

Pacific Cod Fisheries Other Total
Longline  Pot Trawl Fisheries
283 0.8 51.8 19.0 100.0
36.5 31 413 19.1 100.0
49.1 6.7 233 20.8 100.0
39,2 74 30.2 23.2 100.0
389 1.4 363 234 100.0



The "other Esheries” are almost exclusively non-cod trawl fisheries. The "1992 adj" estimates are of
what would have happened had the halibut PSC limits for the cod trawl and longline hisheries been
in place at the beginning of the year and had the blend estimates of catch been used to monitor PSC
limits and the cod TAC.

It is not known whether the fixed allocation will increase or decrease tuture non-trawl catch in
comparison to what it would be in the absence of this action. However, the non-traw! allocations and
the authority to apportion the longline and pot allocation by trimester are complementary actions that
will allow the seasonality of the Pacific cod longline and pot Lsheries to be changed in a way that will
increase the average net benefit of cod taken in these fisherics.

In the absence of an explicit allocation of cod by fishery, the catch in each Eshery is determined by:
(1) the cod TAC; (2) the amount of cod that is taken in the other cod fisheries before they are closed
by their halibut PSC limits; (3) the amount of cod that is expected to be taken as bycalch in other
fisheries (principally non-cod trawl fisheries); (4) its own halibut PSC limit; and (5) the pace at which
cod is harvested in each fishery, particularly if the PSC limits do not constrain catch.

If each cod fishery has an explicit share of the cod TAC, a seasonal apportionment can be set for
each fishery that would allow it to increase the benefits it can derive from that level of catch. The
optimal seasonal apportionments for each fishery, which would be determined by biological,
environmental, regulatory, and market conditions, could change annually and could differ substantially
from the current seasonal distribution. In the absence of explicit allocations by fishery, common
seasons are required and agreement on optimal common seasons is expected to be very difficult. This
was demonstrated in late 1992 when the Council was unable to agree on a season change for 1993,

The strong preference by the trawl fishery for cod early in the year eliminates the potential benefit
of changing the seasonality of that fishery. Seasonal differences in halibut bycatch rates, product
quality, and markets make the second trimester the least advantageous period for the longline fishery.
The seasonality of the BSAI crab {isheries, which are the principal fisheries for most of the vessels
that take cod with pot gear, makes the end of the first trimester, the second trimester, and the
beginning of the third trimester desirable for the pot fishery. The potential differences in the optimal
seasonal apportionments for cod longline and pot fisheries may make it difficult to establish seasonal
apportionments that are acceptable to both longline and pot fishermen. The lack of separate
allocations for each of these two cod fisheries will add to this problem by making it difficult to assure
that any second trimester (summer) apportionment would be reserved principally for the pot fishery.

The biological and economic analyses do not indicate that a change in the allocation of the cod TAC
among the gear groups would result in net benefits to the nation (see items 1 - 18 below). However,
by providing stability and the authority to seasonaily apportion the longline and pot allocation, the
preferred alternative provides the potential for each gear group to increase the average benefits
received from its cod catch. An additional advantage of the explicit gear allocation is that it
eliminates or reduces substantially the justification for using the halibut PSC limit apportionment
process to allocate cod between the trawl and non-trawl fisheries. That was a time consuming and
contentious process for allocating cod, it added to the difficulties of the September to December
specification process, and it was not supported by the analysis and review that such allocation
decisions deserve.

Although the preterred alternative approximately maintains the current allocation of cod between the
traw] and non-trawl Lisheries, it allows a substantial increase in the share of the non-trawl catch taken
wilh jig gear. It is not clear that the 2% allocation for the jig fishery will be used fully. If it is not,
the expected excess will be reallocated to the fixed gear and trawl fisheries. To the extent that the
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jig gear allocation is used, the preferred alternative will lend 1o increase participation by smaller and
Alaska based vessels. It is not known whether the current participants in the jig gear fishery or new
entrants will account for most of the increase in jig gear caich. The effect on halibut bycatch is not
clear. The nature of the jig fishery is expected to result in low halibut bycatch and discard mortality
rates. Although there is substantial information from jig fisheries elsewhere in the world to support
this expectation, there is very limited observer data for either the BSAI or GOA.

1.6.2 Expected biological, social, and economic effects

The principal benefits from the preferred alternative are in terms of the stability it provides and the
ability to shift longline catch from the second to third trimester, if the longline and pol gear
apportionment is not all taken during the first trimester. This statement is supported by the following
18 points which summarize information presented in Chapter 4 of the EA/RIR/IRFA. That
information is based on data and analyses contained in Chapters 2 and 3 and Appendices A - I. The
limitations of the analyses are discussed in detail in Chapters 1 - 4 and in the Appendices. They are
not repeated here.

1. Expected Ellects on the Biological Productivity of the BSAI Cod Resource

The distribution of cod catch among the cod fisheries and among trimesters may affect the biological
productivity of the BSAI cod resource through its effects on yield per recruit and due to the effects
of fishing on pre-spawning or spawning aggregations of cod. The latter includes direct effects on
stock size, equilibrium yield, spawning success, and the ability to monitor successfully the attainment
of the TAC.

There are two reasons why the preferred alternative is not expected to have a significant effect on
the biological productivity of the BSAI cod resource. First, the preferred alternative is expected to
result in very little change in the distribution of cod catch by gear or season. Second, substantially
larger changes in the distribution of catch by gear and season are not expected to have measurable
effects on the cod resource.

2. Expected Effects on Marine Mammals and Seabirds

A change in the distribution of cod catch among fisheries and/or seasons that has adverse effects on
marine mammals and seabirds can impose two types of economic costs. It can decrease the value of
the those marine resources and it can result in more costly restrictions being placed on the
commercial fisherics. However, the current cod fisheries’ interactions with marine mammals and
seabirds are not thought to be large enough to have statistically significant effects on their
populations. The differential effects between the status quo and the preferred alternative are even
smaller. Therefore, the preferred alternative is not expected to differ significantly from the status
quo with respect to effects on marine mammal and seabird populations.

3. Impacts of Trawling on the Seabed and Benthic Communily
Even if trawling had a demonstrated effect on the seabed and benthic community, the preferred

alternative would be expected to have little or no effect because the preferred alternative is not
expected to have a significant effect on the level of trawling in the cod or other groundfish fisheries.



4, Expected Effects of Changes in the Bycatch of Prohibited Species

The authority provided by the preferred alternative to allocate the longline and pot gear cod
apportionment by trimester is expected o shift some longline ced catch from the second trimester
to the third trimester. This will tend to decrease halibut bycatch mortality in the longline fishery.

The current levels of prohibited species bycatch in the cod fisheries are expected to decrease catch
in the fisheries that target on these species but not decrease the long term productivity of the stocks.
Although there can be exceptions in which bycatch in the cod fisheries could have an adverse effect
on long term productivity, such exceptions have not been identified for the cod fishery and certainly
not for the bycatch differences expected between the preferred alternalive and the status quo. The
econoiic effects of decreased catch in other fisheries are considered in the calculation of net benefits
(tem 8).

5. Expected Effects on Coastal Community Stability

The preferred alternative is not expected to result in a sufficiently large change in the distribution
of catch by fishery or season to have a measurable effect on the stability of coastal communities.
However, by fixing the allocation of cod between the trawl and non-trawl fisheres, the preferred
alternative eliminates one source of uncertainty. This should be of some benefit with respect to
community stability.

6. Historical Use of the Cod Fishery

As noted above, the preferred alternative will fix the distribulion of cod between the trawl and
non-trawl fisheries at about the average for the last few years.

7. Current Dependence on the Cod Fishery

Because the preferred alternative will fix the distribution of cod between the trawl and non-trawl
fisheries at about the average for the last few years, the preferred alternative will tend to allow each
cod fishery to maintain its current level of dependence.

8. Expected Effects on Economic Benefits to the Nation

Given that the preferred alternative is not expected to result in a significant change in the distribution
of cod catch by fishery and given that the differences in the estimates of net benefits per metric ton
of cod catch by fishery are not significantly different, the preferred alternative is expected principally
to provide benefits as the result of increased stability and decreased uncertainty. The preferred
alternative will also provide benefits by allowing a transfer of longline catch from the second to the
third trimester. However, the latter benefit is expected to be quite small because the fixed gear
fishery is expected to request and take most or perhaps all of its annual apportionment during the
first trimester.

9. Expected Distribution Effects

The preferred alternative will maintain the recent distribution of catch between the trawl and
non-trawl fisheries.
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10. Expected Effects on Consumers

The preferred alternative is not expected to have an effect on domestic consumers with respect to
the amount of food available or the price of that food because of (1) the relatively low importance
of BSAI cod in the budgets of maost households, (2) the availability of substitutes for BSAI cod, and
(3) the minimal effect the preferred alternative is expected to have on the distribution of cod catch
by fishery or season.

11. Expected Effects on Competitiveness of the US Fishing Industry

The preferred alternative is expected to have too small of an effect on the distribution of catch to
have a measurable effect the competitiveness of the US fishing industry in domestic and world
markets. However, by fixing the allocation of cod between the trawl and non-trawl fisheries, the
preferred alternative climinates one source of uncertainty. This should be of some benefit with
respect to meeting business plans and being competitive in international markets.

12. Expected Effects on Reporting, Management, Enforcement, and Information Costs

The preferred alternative is not expected to have an important effect on reporting, management,
enforcement, and information costs. The annual determination of the trimester apportionments will
require some time by the Council and NMFS. However, because the allocation of cod between trawl,
longline and pot, and jig gear has been set, the process for apportioning the trawl fishery halibut PSC
limit among trawl fisheries should be less contentious and less costly. There will be a small increase
in the cost of monitoring the cod TAC and implementing closures because there will be separate
quotas and ¢losures by gear group. The net effect is expected to be a small increase in management
costs.

13. Attainment of OY with Existing PSC Limits

The preferred alternative is not expected to have a significant effect on the ability of the groundfish
fishery to take the 2.0 million mt OY approximately within the halibut PSC limits for the groundfish
fishery.

14. Differences in the Quantity and Quality of Biological Data from the Cod Fisheries

The preferred alternative is not expected to change the quantity and quatlity of biological data from
the cod fisheries.

15. Gear Conflicts and Vessel Safety

The preferred alternative is not expected to have a large enough effect on the distribution of catch
by gear or season to affect gear conflicts or vessel safety.

16. Effects on Other Fisheries

The preferred alternative is not expected to have a large enough effect on the distribution of catch
by gear or season to affect other fisheries significantly.
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17. Fairness and Equity

The determination of what is fair is very subjective. The Council has often used the historical
distribution of catch to define what is fair and has favored the traditional fishery. For example, the
principal objective of the Inshore/Offshore allocation amendments was to prevent preemption of one
group of participants by another. Alternatively. it can be argued that it is not fair to the nation as
a whole to have an allocation that does not maximize the benefits that the nation can receive from
its cod resources or from all resources into which cod is an input. These two defiritions of what is
fair often have different implications concerning what allocation is fair. The latter would include
environmental benefits and costs to the extent they can be measured; therefore, it would include what
some have referred to as being fair to the ecosystem. Because the rate and magnitude of change
from the current distribution clearly affect adjustment costs, the historical distribution of catch is of
importance in terms of both concepts of equity.

The differences by gear in estimated net benefits per meiric ton of cod catch are not substantial
enough to justify a change in the distribution of catch among gear groups. Therefore, the preferred
alternative, that approximately maintains the current distribution, is equitable in terms of both
standards of equity.

18. Options for Changing the Allocation of the Cod TAC Among Trimesters Once the Initial
Allocation Has Been Estahlished

By limiting the framework authority to apportion seasonally its portion of the cod TAC (o the
longline and pot gear fishery, the preferred alternative makes the annual process much less
contentious than if this authority also were created for trawl gear. However, it would have been even
less contentious if the longline and pot gear apportionment had been split between longline and pot
gear.

In summary, the preferred alternative meets the Council’s objective to provide a measure of stability
to the fishery while allowing various componeats of the industry to optimize their utilization of the
resource. By doing this with only a minimal increase in management costs, the preferred alternative
is expected to provide net benefits to the nation.

1.7 Organization of the Document

Historica!l information is summarized in Chapter 2. Included are estimates of cod catch and biomass,
data for the three cod fisheries, cod market information, and estimates of benefits per metric ton of
cod catch by fishery and trimester. The data on which the summaries are based are presented in
Appendices A - D. The BSAI groundfish fishery as a whole is not described in this document. The
most recent description of the groundfish tishery as a whole is contained in the Economic Status of
the Groundfish Fisheries off Alaska, 1992, an appendix to the Stock Assessment and Fishery
Evaluation Document for Groundfish Resources of the Bering Sea/Aleutian Islands Regions as
Projected for 1993. That document includes information on the catch and value of the fisheries, the
numbers and sizes of fishing vessels and processing plants, and other economic variables that describe
or affect the performance of the fisheries.

Chapter 3 contains summaries of Pacific cod biology and the biclogical analyses of the alternatives
being considered. The latter is with respect to: (1) the effects on yield per recruit for Pacific cod;
(2) the cffects of fishing on spawning aggregations; (3) gear-specific effects on habitat and its
productivity; (4) gear-specific and season-specific interactions with marine mammals and seabirds; and
(5) biological effects of gear-specific and season-specific differences in bycatch rates. The summaries
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are based on information contained in Appendices E - L

The economic analyses of the alternatives are contained in Chapter 4. Much of the analysis is based
on the information presented in Chapters 2 and 3.

Chapters 5 through 9 address other specific requirements for a FMP amendment.

Information concerning the cod jig fishery and the 1993 cod fisheries are presented in an addendum
to this public review draft.

As noted on the title page, Appendices A - I are under a separate cover. This was done to allow the

reader to refer to information in an appendix more readily while reading the text contained in this
volume.

BSAI Amendment 24 14 October 5, 1993



2.0  PACIFIC COD CATCH AND THE PACIFIC COD FISHERIES

Pacific cod is taken as target catch in the cod fisheries and as bycatch in other groundfish fisheries.
Although it is sometimes difficult to distinguish between cod catch in a multi-target fishery and cod
bycatch in other fisheries, it is convenient to make such a distinction for some management and
analytical purposes.

Cod catch data for the groundfish fisheries are summarized in Section 2.1. Section 2.2 summarizes
information for the cod longline, pot, and trawl fisheries. Included are data on catch, discards,
bycatch, processed products, and cod markets. Estimates of net economic benefits per metric ton of
cod catch by fishery and trimester are also includcd. The summaries are based on the data presented
in Appendices A - D.

The current definitions of target fisheries were used to identify the data associated with each of the
three cod fisheries. Observalions are defined in terms of a processor, week, area, and gear. If the
estimate of retained cod catch is greater than that of any other potential target species for an
observation, the data for that observation are by definition associated with the cod fishery of that
specific gear. With one exception, the current definitions were also used to identify eacb of the other
groundfish fisheries. The exception is that crab bycatch rate data were used to help differentiate
between the mid-water and bottom trawl pollock fisheries in both 1991 and 1992. If the bycatch rate
was greater than (.5 crab per metric ton of groundfish, what would have otherwise been considered
a mid-water trawl observation was recoded as a bottom trawl observation.

The PacFIN database is the source of the catch data reported for the foreign and joint venture
fisheries for all years and for the domestic fisheries prior to 1990. The catch estimates for the 1990
domestic fisheries are based on Weckly Processor Report (WPR) data. Finally, blend estimaies of
catch are reported for the 1991 and 1992 domestic fisheries. The blend estimates of catch use WPR
data or observer data for each processor and week based on the following rules. 1f the observer
estimate of total catch of all TAC species is at lcast 10% greater than the WPR estimate or if the
observer estimate is between 80% and 90% of the WPR estimate, only observer data are used for
that processor that week. Otherwise, only WPR data are used for that processor that week.

There are two reasons blend estimates of calch are used when they are available. First, beginning
in 1993, blend estimates will be used to monitor the attainment of TACs and PSC allowances.
Second, for a fishery as a whole, the blend estimates are thought to be more accurate than either the
observer or WPR estimates alone. The reasons that WPR estimates are no longer used alone to
estimate catch include the following: (1) for at-sea processors, the WPR estimates are always
dependent on product recovery rates and in many cases the recovery rates being used may understate
actual catch; (2) products discarded or turned into meal, after first being processed and rejected for
quality reasons, are often not accounted for correctly in estimating catch; (3) often discards are under
estimated and/or under reported; and (4) under reporting of product weight can occur.

The blend estimates of total annual catch are substantially greater than the WPR estimates for most
species. For Pacific cod, the 1991 WPR and blend estimates of total catch are 172,158 mt and
218,064 mt, respectively. The corresponding estimates for 1992 are 172,863 mt and 205,326 mt.
Therefore, the hlend estimates exceed the WPR estimate by 27% in 1991 and by 19% in 1992, The
differences between the blend and WPR estimates and the availability of blend estimates of domestic
fishery catch only for 1991 and 1992 result in an inconsistent data series which tends to understate
catch in the late 1980s and 1990 compared to catch in 1991 and 1992, However, because blend
estimates were uscd for the foreign and joint venlure fisheries, the estimates through the mid 1980s
may be consistent with the estimates for 1991 and 1992. The catch data series for the domestic
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fishery is also inconsistent because the PacFIN estimates do not include discards. Therefore, the
domestic fishery estimates for 1981-89 exclude discards but the estimates for 1990-92 include discards.
This also tends to understate catch in the late 1980s compared to eatch in the 1990s. All of the catch
estimates for the joint venture and foreign fisheries include discards.

2.1 Cod Catch in the Groundfish Fisheries

The catch of Pacific cod in the BSAI groundfish fisheries has changed in several ways during the last
12 years. Each of several types of change is discussed below in a separate subsection.

2.1.1 Total catch, TAC, and biomass

Between 1981 and 1992, there were substantial increases in annual cod catch, the cod TAC, the
percent of the TAC that was harvested, and catch as a percent of the biomass (Table Al). Catch
increased from 62,395 mt in 1981 to 218,064 mt in 1991 and then decreased to 205,326 mt in 1992.
The TAC increased from 78,700 mt in 1981 to 280,000 mt in 1987 and then decreased to 182,000 mt
in 1992. The percent of the TAC harvested increased from 79.3% in 1981 to 113% in 1992 but was
less than 57% in 1987. Caich as a percent of biomass increased from 6.2% in 1981 to 28.6% in 1992.
Based on the catch estimates that are available, the full TAC was not harvested prior to 1991,
However, if 1981-90 annual catches for the domestic fishery were adjusted both to account for the
difference between WPR and blend estimates and to include discards, it is quite likely that the
adjusted estimates would indicate that the cod TAC was taken fully or exceeded in 1988 and 1990.

The estimated biomass was relatively stable from 1981 through 1989 fluctuating between 1.0 million
mt and 13 million mt. However, it declined to 0.9 million mt in 1990 and then to 0.7 million mt in
1992. The explanation of this recent decline and the expected future changes in biomass are
discussed in Chapter 3.

2.1.2 Distribution of catch among the foreign, joint venture, and domestic groundfish fisheries

In addition to a large increase in total cod catch between 1981 and 1992, there was a complete
change in which fisheries harvested the cod (Table A2). The percent of the total annual cod catch
taken in the foreign fishery decreased from 63% in 1981 to 0% in 1988. The percent taken in the
joint venture fishery increased from 15% in 1981 to 56% in 1988 and then decreased to 0% in 1991
with cod taken only as bycatch the previous year. The domestic fishery’s share of the cod catch
increased from 23% in 1981 to 95% in 1990 then to 100% in 1991 and 1992. This reallocation of
cod from the foreign fishery to the joint venture fishery and then to the domestic fishery was the
result of actions by the Council to fulfill one of the major objectives of the Magnuson Act.

2.1.3 Distribution of catch among gear groups

There were also substantial changes in the percent of the catch accounted for by each of three types
of gear (Table A3). But unlike catch or the share of catch by fishery, there were not consistent
trends in the shares of catch by gear. For the period as a whole, trawl gear was dominant. Annually,
it accounted for between 44% and 99% of the total cod catch from 1981 through 1992. Longline
gear accounted for between 1% and 49% of the annual catch for this period and pot gear accounted
for 0% of the caich in the [irst nine years and for 1%, 2%, and 7%, respectively, in 1990, 1991, and
1992. Due in part to the timing of the implementation of regulatory changes, the highest percent
for longline gear (49%) and the lowest percent for trawl gear (44%) occurred in 1992,
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For the domestic fishery alone, trawl gear was also dominant, but its dominance decreased rapidly
beginning in 1989 (Tahle A4). Trawl gear accounted for 100% of the domestic fishery cod catch
from 1981 through 1986, 97% in each of the next two years, but only 44% in 1992. The percent of
the domestic fishery cod catch taken with longline gear increased from 0% in 1986 to 3% in 1987 and
1988 and then increased very rapidly reaching 49% for 1992.

For the 12-year period as a whole, the total joint venture and domestic (DAH) cod catch was about
1,438,000 mt and the cod catch in the domestic fishery alone (DAP) was about 1,044,000 mt.
Approximately 81.3% of the DAH cod calch and 74.2% of the DAP cod catch were taken with trawl
gear, 17.2% of the DAH cod catch and 23.6% of the DAP cod catch were taken with longline gear.
and only 1.6% of the DAH cod catch and 2.2% of the DAP cod catch were taken with pot gear.

The increase in the percent of catch taken with longline and pot gear was in part the result of cod
trawl fishery closures beginning in 1989 due to halibut PSC limits being taken. The closures (Table
A5} provided improved market and regulatory opportunities for the use of non-trawl gear. These
opportunities increased participation in the cod fishery by vessels that had been designed to use
longline or pot gear and by trawl vessels that were refitted to use fixed gear either just during trawl
closures or during the entire fishing year.

The 1992 distribution of catch among the three gear groups probably was affected by the late
implementation of the separate halibut PSC allowance for the cod trawl fishery and the delay in the
implementation of the halibut PSC limit for the longhne fishery. An estimate of the resulting effect
on cod catch in each of the three cod fisheries is presented in Section 2.2.1.

2.1.4 Temporal distribution of catch

The distribution of cod catch among trimesters has also changed substantially since 1981 (Table A6).
The most pronounced change is the increase in the percent of catch that occurs in the first trimester
(January - May) and the related decrease for the last trimester (September - December). In 1981
only 27% of the catch was in the first trimester and 45% was m the last trimester compared to 65%
and 6% for the first and last trimesters, respectively, in 1992. The percents taken in the first and last
trimesters in 1981 and 1992 bound the range for each of these two trimesters. The percent of catch
taken in the second trimester (June - August) ranged from a low of 13% in 1988 to a high of 37%
in 1982 and was 27% in 1981 and 29% in 1992. The changes in the distribution of catch by trimester
naturally reflect changes in the monthly distribution of total cod catch (Table A7).

During the last three years, the percent of the annual cod catch in the domestic trawl fisheries that
was taken in the first trimester ranged from 78% to 85% (Table A8). The corresponding percent
for the domestic longline fisheries increased annually from 28% in 1990 to 56% in 1992. For all
domestic fisheries combined, it increased from 63% in 1990 to 65% in 1992.

There are principally three reasons for the redistribution of cod catch to the first trimester. First, it
appears that from the perspective of the fishing operations, and perhaps from society’s perspective
as well, this is an optimal period to target on cod (see Section 2.2.13). Second, the use of the race
for fish as the mechanism for allocating the TAC among competing fishermen provides individual
fishing operations with an incentive to target on cod early in the year before the TAC is taken by
others. Third, a number of actions taken by the Council have tended to increase catch during the
first trimester. The Council actions include: (1) the prohibition on roe-stripping; (2) the
establishment of the A and B seasons for BSAI pollock and quarterly apportionments of the GOA
pollock TAGs; (3) the delays of the flatfish fisheries in the BSAI and the rockfish fisheries in the
GOA; (4) PSC limits for the trawl fisheries; and (5) the elimination of the BSAI Greenland turbot,
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sablefish, and arcowtooth flounder trawl fisheries in 1992. The "inshore/offshore” allocation of BSAI
pollock and GOA pollock and cod is also expected to increase cod fishery effort during the first
trimester. If approved by the Secretary of Commerce, exclusive registration between the BSAI or
GOA pollock fisheries probably would also increase catch in the first trimester unless any such
increase is prevented by the cod trawl fishery halibut PSC allowance for the first trimester. Together
these three factors have increased both participation in the cod fisheries and the concentration of
effort during the first part of the year.

2.1.5 Cod catch by domestic target fishery

Pacific cod is taken both in target fisheries and as bycatch in other groundfish fisheries. In the
domestic fisheries, the percent of cod taken as catch and as bycatch has varied by month, year and
gear (Table A9). The percent of total cod catch in the domestic fishery accounted for by the cod
trawl fishery declined from 52% in 1990 to 23% in 1992. The percent accounted for by other
groundfish trawl fisheries ranged from between 19% and 21%. The pollock bottom trawl fishery
accounted for substantially more of the trawl cod bycatch than did any other trawl fishery (Table
A10). For example in 1992, it accounted for 21.7% of the cod taken in the groundfish trawl fishery
as a whole. The high cod bycatch in the bottom trawl pollock fishery was the result of a total catch
of about 679,000 mt and a cod bycatch rate of ahout 3%. To the extent that cod and pollock are
simultaneous target species for some fishing operations, the cod bycatch rate in the bottom trawl
pollock fishery would be lower by an unknown amount if bottom trawl pollock operations were not
interested in retaining cod. However, due to the tendency for cod and pollock to be found in the
same areas, the decrease may be quite small. 1n 1992, the next largest amount was 9.5% which was
taken in the yellowfin sole fishery.

1n all three years, the bycatch of cod in the other groundfish trawl [isheries prohably was increased
by the halibut PSC limit induced closures of the cod trawl fishery. Once those closures occurred, cod
could only be taken as bycatch in other trawl fisheries. This probably pave some vessels an incentive
to increase their bycatch of cod. With the current directed fishing standard for cod, cod bycatch can
account for up to 20% of a vessel’s retained catch once the cod bishery is closed. The NMFS is
planning an extensive review of all the directed [ishing standards. That review is expected: (1) to
result in new directed fishing standards that reduce the incentive to increase the bycatch of a species
for which the target fishery is closed and (2) lo provide a better understanding of what bycatch rates
would be without such incentives.

Despite the progress that is expected to be made, categorizing fishing activity by target fishery will
continue to be somewhat arbitrary for two reasons. First, in some instances there are multiple
simultaneous target species. Second, during the weekly reporting period for each processor, the caich
composition may be the product of several distinct target fisheries. The latter problem probably could
be reduced by having processors that receive catch from catcher vessels report weekly catch by vessel
and trip.

The 1990-92 cod bycateh rates in the other groundfish trawl fisheries varied by target fishery and year
(Table Al1). For the other trawl fisheries as a whole, the cod bycatch rates ranged from 2.1% in
1990 to 2.4% in 1992. Therefore, if for example the other trawl fisheries would be expected to catch
1.75 million mt of other groundfish, they would be expected to take from 36,750 mt to 42,000 mt of
cod as bycatch.

The cod bycaich rates in the other longline fisheries as a whole ranged from 3.5% in 1992 to 6.8%
in 1991. The comparable estimates for the pot fishery are 0% in 1991 and 1.8% in 1992, The
importance of the volatility of the cod bycatch ratcs in the other longline and pot fisheries is reduced



substantially because the levels of groundfish caich are very low for these fisheries. Cod calch in
these other fixed gear fisheries accounted for less than 0.2% of the total cod catch in the domestic
fishery between 1990 and 1992.

2.2 Cod Fisheries

The data discussed in this section are for the longline, pot, and trawl cod fishernies. Information
concerning the cod jig fishery are presented in an addendum. Fishing activity for a week, area, gear,
and processor and the associated effort, catch, bycatch, and fishery products are attributed to a cod
fishery if cod is the dominant retained species. The trawl, longline, and pot cod fisheries can be
compared in many ways. Each type of comparison is presented in a separate subsection.

2.2.1 Distribution of cod catch among the three cod fisheries

The estimates of cod catch in thousands of metric tons for each of the three cod fisheries and all
other fisheries for 1990-92 (Tables A9 and A10) are as follows:

Pacific Cod Fisheries _Other Total

Longllne Pot Trawl Fisheriles
1990 47.4 1.4 86.8 31.9 167.5
1991 79.6 6.7 90.1 41.7 218.1
1992 100.9 13.7 47.9 42.8 205.3
1992 adj 72.5 13.7 55.8 42.8 184.8.

The adjusted estimates for 1992 are explained below.

Given these catch estimates, the percent of total cod catch accounted for by each fishery each year
is as follows:

Pacific Cod Fisheries _Other Total

Longline Pot Trawl Fisheries
1990 28.3 0.8 51.8 19.0 100.0
1991 36.5 3.1 41.3 19.1 100.0
1992 49.1 6.7 23.3 20.8 100.0
1992 adj 39.2 7.4 30.2 23.2 100.0.

The 1990 estimates probably understate actual catch because they are based on WPR data not blend
data. The effect on the percent taken in each fishery in 1990 will not be known until blend estimates
are generated for 1990.

The 1992 distribution of cod catch among the three cod fisheries was thought to have been
determined in part by the late implementation both of the separate halibut PSC allowance for the
cod trawl fishery and of the halibut PSC limit for the longline fishery. The adjusted catch estimates
for 1992 (1992 adj) are estimates of what the 1992 catches would have been: (1) if the fuil cod trawl
fishery halibut PSC bycatch allowance of 2,359 mt had been available for the cod trawl fishery, (2)
il the longline fishery had been closed once its 750 mt halibut bycaich mortality allowance had been
taken, and (3) if the blend estimates of catch had been used to estimate when the cod TAC and each
of these two PSC allowances were taken.
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The adjusted 1992 cod catch estimates by fishery were derived from cumulative weekly cod catch and
halibut bycatch data (Table A12). These data indicate that the cod longline fishery would have been
closed July 12 because the groundfish longline fishery halibut PSC limit of 750 mt of bycatch mortality
(or 4,688 mt of bycatch with a discard morlality rate of 16%) was exceeded the week ending July 12.
As of that date, cod catch in the cod longline fishery totaled about 72,500 mt and halibut bycatch in
the groundfish longline fisheries was 4,991 mt.

The cod trawl fishery was actually closed May 6 because some of the 2,359 mt halibut PSC allowance
had been used in the pollock fishery. As of that May 6, the cod catch and halihut hycatch in the cod
traw] fishery were about 47,500 mt and 1,787 mt, respectively. Had the cod trawl fishery been
allowed to continue and had its cod catch per week and halibut bycatch per week continued at 4,128
mi and 293 mt, respectively, (the average catch and bycatch rates for the last two weeks of the cod
trawl fishery in 1992), the cod trawl fishery would have been closed by May 24 for exceeding its
halibut PSC allowance of 2,359 mt. As of that date, its cod catch and halibut bycatch, respectively,
would have been about 55,800 mt and 2,373 mit.

Given that these would have been the cod trawl and cod [ongline closures and cod catches, the total
cod catch as of July 12 would have been about 167,200 mt. This consists of 55,800 mt for the cod
trawl fishery, 72,500 mt for the cod longline fishery, 8,300 mt for the cod pot fishery, and 30,600 mt
as bycatch principally in other groundfish trawl fisheries.

After July 12, cod would have continued to be taken as catch in the cod pot fishery and as bycatch
in other fisheries. If the pot fishery would have continued as it actually did and taken ahout 13,700
mt of cod by the week ending September 20, and if the other groundfish fisheries had continued as
they actually did, they would have taken about 42,800 mt of cod as bycatch by the end of 1992 and
the 1oial cod catch would have been 184,800 mt.

These eslimates of the adjusted catch [or 1992 are based on the discard mortality rate that was used
to monitor halibut bycatch mortality for the longline fishery during 1992. The use of the higher
discard mortality rate that the IPHC has used to adjust the 1993 halibut fishery quolas for halibut
bycatch in the cod longline fishery would have reduced the adjusted catch in the cod longline fishery.
Because the 1992 halibut PSC allowances for the trawl fishenes were in terms of bycatch not bycalch
mortality, the adjusted catch estimate for the cod trawl fishery is not dependent on the discard
morlality rate.

The 1992 adjusted estimates are intended to approximate the effects of the timely implementation
both of the PSC limits and of blend estimates. Due to the many operational and regulatory
interdependencies among the groundfish fisheries, precise estimates of the effects are not feasible.

As noted above, the changes with respect to the distribution of cod catch among tbe three cod
fisheries between 1990 and 1992 are explained in part by halibut PSC limits for the trawl fisheries and
the resulting cod trawl fishery closures in 1990-92.

222 Catch for at-sea versus onshore processing

Among the three domestic cod fisheries, the percent of catch taken for onshore processing was
substantially lower for the longline fishery than for either the pot or trawl fishery (Tahle A13). For
1990 through 1992, the percent of cod catch for onshore processing ranged from about 1% to 2%
with the longline fishery, compared (0 13% to 29% with the pot [ishery, and 21% to 34% with the
traw! fishery.
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2.2.3  Groundfish species mix

Among the three cod fisheries, there are significant differences in the species mix of their groundfish
catch (Table Al4). For 1990 through 1992, cod accounted for 58% to 64% of the groundfish taken
in the cod trawl fishery. The corresponding figures are, 85% to 93% for the cod longline fishery and
95% to 98% in the cod pot fishery. Much of the other groundfish catch in the cod trawl fishery was
pollock, it accounted for 19% to 27% of the total catch in the cod trawl fishery.

The species mix can also be compared in terms of FOB Alaska product values. With the exception
of the cod trawl Gshery, other groundfish species are not a significant part of the total value of the
cod fisheries (Table A15). For 1990 through 1992, other groundfish species accounted for from 9.3%
to 10.5% of the value of the processed products from the cod trawl fishery. The corresponding
estimates are 1.9% Lo 3.6% for the cod longline fishery and 0.2% to 1.1% for the cod pot fishery.

2.2.4 Discards of cod and other groundfish

For 1990-92, approximately 98% to 100% of the annual cod catch in the cod longline fishery was
retained (Table A16). The retention of cod was about the same for the cod pot fishery, it ranged
from 97% to 100%. Cod retention was lower in the trawl fishery, it ranged from 93% in 1992 to 97%
in 1991. The difference between the fishenes with the lowest and highest retention rates varied from
1 percentage point in 1991 to 6 percentage points in 1992, The use of blend estimates of total and
retained catch for 1991 and 1992, as opposed to WPR data for 1990, probably results in better
estimates of retention rates.

The percent of the catch of other groundfish that was retained was much lower for each of the three
cod fisheries. It ranged from 10% to 21% in the cod longline fishery, from 4% to 12% in the cod
pot fishery, and from 15% to 18% in the cod trawl fishery.

225 Cod producl mix

The product mixes differ substanttally between the cod trawl fishery and the other two cod fisheries
for 1990-92 (Table A17). Cod taken with longline or pot gear is used principally to produce headed
and gutted (H&G) cod. For example, H&G cod accounted for between 93% and 96% of the product
weight of cod in the cod longline fishery and for between 78% and 84% of the product weight of cod
in the cod pot fishery. H&G cod accounted for only between 29% and 41% of the product weight
of cod in the cod trawl fishery. Fillets, which accounted for from 0% to 2% of the cod product
weight in the cod longline and for from 2% to 6% in the pot fisheries, accounted for from 19% to
31% of the cod product weight in the cod trawl fishery. Both whole fish and salted and split cod
accounted for larger shares of the cod product weight in the cod trawl fishery than in the other two
cod fisheries.

2.2.6 Prohibited species bycatch and bycatch mortality

Prohibited species bycatch and bycatch mortality in the cod fisheries and the other groundfish
fisheries have received substantial attention for many years. Estimates of both were generated using
bycatch and bycatch mortality rate data from the Observer Program and groundfish catch data from
the Weckly Processor Reports and Obscrver Program. Because, the blend catch estimates that are
used to estimate bycatch for 1991 and 1992 have not been published previously, they are presented
in Table A18. Estimates of 1990-92 prohibited species bycatch and bycatch mortality, respectively,
by species, gear, target fishery, and year are contained in Tables A19 and A20. The associated
bycatch and bycatch mortality rates are in Tables A21 and A22. The discard mortality rates used to
estimate bycatch mortality for 1990-92 are lisied in Table 2.1.
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Table 2.1 Estimated discard mortality rates by fishery and species
used for 1990-92.

Halibut

Pot 5% Longline 20%

Trawl

Mid-water pollock ) 80%
Atka mackerel, rock sole, yvellowfin sole, 70%
and other flatfish

Pacific cod, rockfish, and bottom pollock 60%
Sablefish, turbot, and arrowtooth flounder 40%

Red king crab
Trawl 80% Pot 37% Longline 37%

Tanner crab (C. bairdi)

Trawl 80% Pot 30% Longline 45%
Salmon and Herring All gear 100%.

The basis of each of the discard mortality rate estimates is discussed in Appendices B and C.

For 1990-92, bycalch mortality rates for the three cod fisheries varied substantially among bycatch
species, fisheries, seasons, and years. The scasons or trimesters are as follows: (1) January - May,
(2) June - August, and (3) September - December. The bycatch mortality data are discussed below
by bycatch species.

2.2.6.1 Halibut hvcatch mortality

The halibut bycatch mortality rate is defined as halibut bycatch mortality as a percent of groundfish
catch. Estimates of halibut hycatch mortality rates for each of the three cod fisheries and trimesters
during 1990-1992 are contained in Table A23. Due to the halibut PSC limit induced trawl closures,
the trawl fishery did not have sufficient catch and effort beyond the first trimester to provide useful
estimates. Therefore, the estimates for the cod trawl fishery during the second and third trimesters
should be ignored and the estimates for the first trimester should be considered the annual estimates
as well. The cod pot fishery estimates for the first trimester of 1990 and 1991 aiso should be ignored
because they are based on too little catch and effort to be meaningful.

In the cod longline fishery, the annual halibut bycatch mortality rates ranged from 0.68% in 1990 to
1.33% in 1992. The halibut bycatch mortality rates in the cod longline fishery differed consistently
and substantially by trimester. The rates were lowest in the first trimester and highest in the second
trimester. Although the third trimester rates were substantially lower than the second trimester rates,
they were more than twice the rates of the first trimester. In 1992, the cod longline fishery accounted
for almost 29% of the estimated total halibut bycatch mortality in the groundfish fishery.

The annual halibut bycatch mortality rates were substantially lower in the cod pot fishery than in the
other two cod fisheries. They ranged from 0.04% in 1992 to 0.07% in 1990. For the two trimesters
that can be compared for all three years for the cod pot fishery, halibut bycatch mortality rates do
not exhibit a consistent seasonal pattern. The rate was lower in the second trimester than in the third
trimester in 1990 and 1992 but it was higher in the second trimester in 1991. In 1992, the only year
with adequate catch in each trimester for a comparison, the second trimester had the lowest rate.
The lack of a consistent paltern probably is explained in part by the fact that this is a new and
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changing fishery. In 1992, the cod pot fishery accounted for about 0.1% of the estimated total halibut
bycatch mortality in the groundfish fishery.

For the reasons noted above, seasonal comparisons are not possible for the cod trawl fishery. In 1990
and 1992 , the annual halibut bycatch mortality rates in the cod trawl fishery were approximately
equal to the rates in the cod longline fishery. However, in 1991 the rate was about 42% higher in
the cod trawl fishery. In 1992, the cod trawl fishery accounted for just under 20% of the estimated
total halibut bycatch mortality in the groundfish fishery.

2.2.6.2 Herring bycaich mortality

The herrng bycatch mortality rate is defined as herring bycatch mortality as a percent of groundfish
catch. The herring bycatch mortality rate was approximately 0 in the cod longline and pot fisheries
(Table A24). It was about 0.01% in the 1991 and 1992 cod trawl fisheries. The cod trawl fishery
accounted for less than 0.6% of the total herring bycatch in the groundfish fisheries.

2.2.6.3 Crab bycatch mortality_

Management measures (o control the bycaich of crab in the groundfish fisheries have been focused
principally on Tanner crab (C. Bairdi) and red king crab. Therefore, the following summary is limited
to these two species. Crab bycatch mortality rates are defined in terms of crah per metric ton of
groundfish catch.

Tanner Crab (C. Bairdi)

For 1990-92, the trimester bycatch rates for Tanner crab in the cod longline fishery were, with two
exceptions, less than 0.07 (Table A25). In 1992 the rates for the second and third trimesters were
0.1 and 0.3, respectively. The average annual rates ranged from 0.01 in 1990 to 0.09 in 1992. In 1992
the cod longline fishery accounted for less than 0.3% of the estimated total Tanner crab bycatch
mortality in the groundfish fishery.

Tanner crab bycatch mortality rates were substantially higher in the cod pot fishery than in the
longline fishery. The annual rate increased from 4.2 in 1990 to 5.1 in 1992. By year, the trimester
with the highest rate was as follows: 2nd in 1990, 3rd in 1991, and 2nd again in 1992. In 1992 the
cod pot fishery accounted for only 2.6% of the estimated total Tanner crab bycatch mortality in the
groundfish fishery.

Tanner crab bycatch mortality rates in the trawl cod fishery were between those in the two fixed gear
fisheries. The annual rate ranged from 1.9 to 3.3. In 1992, the cod trawl fishery accounted for 4.5%
of the estimated total Tanner crab hycatch mortality in the groundfish fishery.

Red King Crab

For 1990-92, the trimester bycatch rates for red king crah in the cod longline fishery were, with one
exception, less than 0.003 (Table A25). In 1992 the rate for the second trimester was 0.022. The
average annual rate ranged from 0.000 in 1990 to 0.009 in 1992, In 1992 the cod longline fishery
accounted for less than 1% of the estimated total red king crab bycatch mortality in the grouadfish
hshery.

Red king crab bycatch mortality rates were substantially higher in the cod pot fishery than in the
longhne fishery each year. The annual rate decreased from 2.55 in 1990 to 0.27 in 1992. In 1990 and
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1991, the highest rate was for the third trimester. The second trimester has the highest rate in 1992.
The cod pot fishery accounted for 2.2% of the estimated total red king crab bycatch mortality in the
1992 groundfish fishery.

Red king crab bycatch mortality rates in the trawl cod fishery usually were between those in the two
fixed gear fisheries. The annual rate ranged from 0.002 in 1992 to 0.112 in 1990. In 1992, the cod
trawl fishery accounted for less than 0.2% of the estimated total red king crab bycatch mortality in
the groundfish fishery.

2.2.6.4 Salmon bycaich moriality

Salmon bycatch mortality rates are defined in terms of salmon per metric ton of groundfish catch.
Because the Council has placed specific emphasis on the bycatch of chinook salmon, this summary
addresses chinook salmon and all other salmon separately.

Chinook Salmon

The annual chinook salmon bycaich rates have been extremely low in the cod longline fishery. For
1990-92, they ranged from 0.0001 in 1990 to 0.0006 in 1991 (Table A26). The rates are sufficiently
low that differences in seasonal rates are not important. The total bycaich in 1992 was 49 salmon.

The observer data indicate that no chinook salmon were taken as bycatch in the cod pot fishery. The
chinook bycatch rate in the cod trawl fishery increased from 0.024 in 1990 to 0.061 in 1992 and the
total bycatch in 1992 was 4,942 salmon. The cod trawl fishery accounted for 11.7% of the estimated
total chinook salmon bycatch mortality in the 1992 BSAI groundfish fishery.

Other Salmon

There was no measurable bycaich of other salmon in the cod pot fishery and the bycatch rates were
very low in the other two cod fishenes. The annual rates ranged from 0.0004 to 0.0010 and from
0.004 to 0.008, respectively for the longline and trawl fisheries. The rates are sufficiently low that
differences in seasonal rates are not important. In 1992, the three cod fisheries combined accounted
for only 0.4% of the other salmon bycatch mortality for the groundfish fishery as a whole.

2.2.7 Relative importance of the cod fisheries

During the last three years, the cod fishery has accounted for a substantially larger share of the catch
in the groundfish longhne and pot fisheries than in the groundfish trawl fishery (Table A27). For the
BSAI groundfish longline fishery and excluding halibut, the cod fishery accounted from 88% to 97%
of the groundfish catch. Each year, the cod fishery accounted for approximately 100% of the BSAI
groundfish catch with pots. However, the cod fishery accounted for only between 4% and 8% of the
annual BSAI groundfish trawl catch. The importance of the cod fishery for the pot vessels is
overstated substantially because the crab fisheries, not other groundfish fisheries, are the principal
fhsheries for many of the pot vessels.

The relative importance of the cod fishery to the BSAI groundfish longline and trawl fisheries can
also be measured in terms of the share of product value generated in the cod fishery. For the BSAI
groundfish Jongline fishery and excluding halibut, the cod fishery accounted from 82% to 91% of its
FOB Alaska value. The comparable estimates for the BSAI trawl fishery are 5% to 13%.
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Because not all the vessels that participate in the other groundfish fisheries participate in the cod
fisheries, the relative importance of the cod fisheries to the vessels that participate in them can be
measured more meaningfully in terms of the percent either of Alaska groundfish fishing weeks or of
Alaska groundfish product value associated with the cod fisheries. Such information is summarized
in Tables A28 and A29 for the factory trawlers and factory longliners that participated in the cod
fisheries. Similar information is summarized in Tables A30 and A31 for the shoreside delivery
trawlers and longliners that participated in the cod fisheries. Factory pot vessels and shoreside
dclivery pot vessels were not included in these comparisons because the crab fisheries, not other
groundfish fisheries, are the principal other fisheries of these vessels.

The information in Tables A28 and A29 is based on annual data by catcher/processor. For the two
tables, the data by vessel were sorted in ascending order, respectively, by the percent of Alaska
groundfish weeks that were cod weeks and the percent of Alaska groundfish product value that was
from the cod fishery. Tahle A28 reports the following by vessel: (1) the cumulative number of
vessels, (2) the cumulative percent of vessels, (3) the number of BSAI cod fishery weeks, (4) the
number of Alaska groundfish weeks, (5) BSAI cod weeks as a percent of Alaska groundfish weeks,
(6) the cumulative number of BSAI cod fishery weeks, (7) the cumulative number of Alaska
groundfish weeks, and (8) cumulative BSAI cod weeks as a percent of cumulative Alaska groundfish
weeks. The cumulative data are for all vessels up to that point in the table. The number of cod
weeks for a vessel is the number of unique weeks it was determined to have participated in the BSAI
cod fishery based on weekly blend estimates of retained catch, weekly processor reports, and the
definition of cod as a target fishery. The number of Alaska groundfish weeks for a vessel is the
number of unique weeks it participated in the Alaska groundfish fishery. For Table A29, information
on the number of weeks is replaced with information on product value (FOB Alaska) and items 3,
4, 6, and 7 are not reported.

The data in Table A28 indicate the following with respect to dependence in terms of weeks of
operation.

L. For the roughly 50% of cod Lshery factory longliners with the lowest dependence on
the cod fishery, about 53%, 57%, and 44% of their Alaska groundfish weeks were
spent in the BSAI cod longline fishery, respectively, in 1990-92. The corresponding
estimates for cod factory trawlers that participated in the cod trawl fishery are 11%,
8%, and 5%.

2. For cod factory longliners the percent of Alaska groundfish weeks in the BSAI cod
longline fishery ranged from 4% to 100%, 3% to 100%, and 3% to 100%,
respectively, in 1990-92. The comparable estimates for cod factory trawlers are 3%
to 100%, 2% to 100%, and 2% to 38%.

3 The percent of cod factory longliners that spent from 75% to 100% of their Alaska
groundfish weeks in the BSAI cod longline fishery were 56%, 73%, and
56%,respectively, in 1990-92, The comparable estimates for cod factory trawlers are
5%, 4%, and 0%.

4, For the cod factory longline fleet as a whole, the percent of Alaska groundfish weeks
accounted for by the BSAI cod longline fishery were as follows for 1990-92: 70%,
75%, and 70%. The comparable estimates for cod factory trawlers are 27%, 16%,
and 13%.
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The data in Table A29 indicate the following with respect to dependence in terms of processed
product value in the groundfish fisheries.

1. For the roughly 50% of cod fishery factory longliners with the lowest dependence on
the BSAI cod fishery, about 56%, 37%, and 29% of their Alaska groundfish product
value was from the BSAI cod longline fishery, respectively, in 1990-92. The
corresponding estimates for factory trawlers that participated in the BSAI cod trawl
fishery are 6%, 3%, and 2%.

2. For cod factory longliners the percent of Alaska groundfish product value from the
cod longline fishery ranged from 4% to 100%, 0% to 100%, and 0% to 100%,
respectively, in 1990-92, The comparahle estimates for factory trawlers are 0% to
100%, 0% to 99%, and 0% to 29%.

3. The percent of cod factory longliners that received from 75% to 100% of their Alaska
groundfish product value in the BSAI cod longline fishery were 59%, 70%, and 56%
in 1990-92. The comparable estimates for factory trawlers are 5%, 6%, and 0%.

4, For the cod factory longline fleet as a whole, the percent of Alaska groundfish
product value accounted for by the BSAI cod longline fishery were as follows for
1990-92: 80%, 67%, and 61%. The comparable estimates for cod factory trawlers are
18%, 7%, and 8%.

In summary, the cod factory longline fleet as a whole is much more dependent on the BSAI cod
Bshery in terms of either weeks of operation or product value than is the cod [actory trawler fleet.
However, within each flcet there are vessels that are highly dependent on the BSAI cod fishery and
there are other vessels that have a very low level of dependence on the BSAI cod fishery.

The dependence of a fleet on the cod fishery is determined in part by the definition of a cod fishery
and any ambiguity there is concerning the actual target fishery. This typically is more of a problem
for the multi-target trawl fisheries. Although the extent of the problem is not known, the groundfish
bycatch rates for the cod trawl fishery suggest that cod usually is a distinct target and that the current
definitions gencrally are adequate.

Comparable data are presented in Tahles A30 and A31 for catcher boats that participated in the cod
longline and trawl fisheries. Although the cumulative data in the tables are for all vessels, the length
of each table was reduced by including the individual vessel observations only for the first and last
vessel and the vessels al approximately each 5% break point for the cumulative percent of vessels.
Theses data indicate the following.

1. For the cod catcher boat longline fleet as a whole, the percent of Alaska groundfish
weeks value accounted for by the BSAI cod fishery was 33% in 1991 and 34% in
1992. The comparable estimates for cod catcher boats are 31% and 21%.

2. For the cod catcher boat longline flcet as a whole, the percent of Alaska groundfish
exvessel value accounted for by the BSAI cod fishery was 21% in 1991 and 29% in
1992. The comparable estimates for cod catcher boats were 18% and 7%.

3. In 1992, the cod longline catcher boat fleet as a whole was more dependent on the

BSALI cod fishery in terms of weeks of operation and much more dependent in terms
of exvessel value than was the cod trawl catcher boat fleet. However, within each
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flect there are vessels that are highly dependent on the BSAI cod fishery and there
are other vessels that have a very low level of dependence on the BSAI ced fishery.

2.2.8 Effort and capacity in the cod fisheries

The level of effort in the cod fisheries can be measured in terms of: (1) the number of vessels and
vessel weeks; (2) the number of vessel weeks combined with information on vessel size; and (3)
output. The number of catcher/processors in the cod fisheries increased from 72 in 1990 to 102 in
1992 (Table A32). The number of catcher/processors that only used trawl gear decreased from 40
to 32, but because the number that used a combination of gear including trawl increased from 0 to
13, the total number using trawl gear increased from 40 to 45. The numbers of catcher/processors
in the cod longline and pot fisheries, respectively, increased from 27 to 54 and from 5 to 19. The
number of longline catcher processors that used only longline gear increased from 27 to 41 and the
number using only pot gear increased from 5 to 15. The number and percent of catcher/processors
in two or more cod fisheries increased from 0 in 1990 to 14 and 14% in 1992. Of the 14 combination
vessels in 1992, the numbers with each gear combination were as follows: trawl and Jongline 10; trawl
and pot 1; trawl, longline, and pot 2; and longline and pot 1. Part of the increase in the number of
vessels participating in the cod fishery with fixed gear or both trawl and fixed gear is explained by the
halibut PSC limits which closed the cod trawl fishery well before the cod TAC was taken in 1990
through 1992. The possibility of halibut PSC limit induced closure of the cod longline fishery in the
future probably will increase the numbers of catcher/processors that participate in the cod fishery with
pot gear alone and with other gear in combination with pots. The gear that a vessel uses during a
given period is, of course, limited by the gear closures that are in place.

In 1992 the average overall lengths of catcher/processors were 135°, 160°, and 173, respectively, in
the cod longline, pot, and trawl fisheries {Table A32). The corresponding average lengths in 1990
were 127, 163’, and 170°. Therefore, the average length increased the most for longline
catcher/processors and decreased for pot catcher/processors. In terms of mean vessel lengths, the
catcher/processors in the cod fisheries that use only trawl gear are the largest (188’ in 1992). The
comparable average sizes for those that were used only in the longline or pot fishery were,
respectively, 132 and 163’. The trawlecs that also use longline or pot gear are smaller than those that
use only trawl gear. This probably is explained by the fact that it is less economically feasible to add
longline gear to a larger factory trawler.

The total number of factory longliner fishing weeks increased from 603 in 1990, to 836 in 1991, and
to 1,073 in 1992 (Table A28). The corresponding number of factory trawler weeks were 382, 288,
and 195. The information in Table A28, including the definition of fishing weeks, was explained in
Section 2.2.7. The number of cod longliner catcher boat weeks in the BSAI cod fishery decreased
from 267 in 1991 to 197 in 1992 (Table A30). The number of cod trawler catcher boat weeks in the
BSAI cod fishery decreased from 341 in 1991 to 252 in 1992.

The harvesting capacity of each of the three cod fisheries as measured in terms of maximum cod
catch per month has changed substantially between 1990 and 1992 (Table A9). For the cod longline
fishery, maximum cod catch per month increased annually and rapidly from about 7,100 mt in 1990
to 9,700 mt, and 17,400 mt, respectively, in 1991 and 1992. The maximum cod catch per month in
the cod pot fishery increased from 630 mt in 1990 to 2,100 mt in 1991 and 4,300 mt in 1992. For the
cod trawl fishery, maximum cod catch per month was 19,900 mt, 43,100 mt, and 23,000 mt,
respectively, in 1990-92.
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229 Cod Product Prices

Several sources of cod fishery product prices were used. The Economic Appendix to the BSAI SAFE
document contains monthly cod product prices that are reproduced in Table A33. NMFS Fisheries
Market News Report is the source of the U.S. prices and Monthly Statistics of Agriculture Forestry
and Fisheries is the source of the Japanese prices reported in that table. The latter includes prices
reported in Yen per kilogram. Those prices were converted to Dollars per pound using monthly
exchange rates. Weekly FOB Seattle prices for cod and pollock fillets for January 1991 - December
1992 are in Table A34. Urner Barmry Seafood Price Current is the source of that data. Japanese
Ishinomaki Auclion prices of trawl and longline H&G medium size cod for November 1990 - July
1992 are reported in Table A35. The Seafood Price Current prices and the Japanese auction prices
were used to estimate the average cod H&G prices and both cod and pollock fillet prices for 1991
and 1992. Because longer time series were available for the NMFES Fisheries Market News Report
prices, they were used Lo analyze the historical relationship between H&G and fillet cod prices.

The prices of frozen cod landed in Japan in Yen per kg were converted to FOB Alaska prices using
monthly Dollar to Yen exchange rates, by converting from kg to pounds, and by subtracting the costs
that account for the difference between the landed price in Japan and the FOB Alaska price. The
FOB Seattle cod fillet prices were converted to FOB Alaska prices by subtracting $0.10 per pound.
The resulting price series are shown in Figure 2.1. Because most of the product associated with the
landed price of frozen cod is H&G product, this price series is used as a proxy for Japanese H&G
prices.

Three different method were used to compare the relationships between these two price series. The
first was a simple comparison of both the ranges of the absolute values of the two price series and
the range of the fillet prices relative to the H&G prices. During the period of January 1987 through
July 1992, fillet prices had a maximum price of $2.71 per pound in February 1991, a minimum price
of $1.76 per pound in November 1989, and an average price of $§2.22. The H&G prices ranged from
$1.13 per pound in November 1991 to $0.36 in September 1989 and had an average of $0.68 per
pound. The monthly ratio of the fillet price to the H&G price ranged from a high of 5.26:1 in
September 1989 to 1.98:1 in February 1990. The ratio expressed as a percent is depicted in
Figure 2.2.

The second method was a comparison of the relative volatility of the two price series in terms of beta
which is used as a measure of the relative volatility of stock exchange prices. Beta is the slope
coefficient in the regression of the periodic percentage change in one price on the periodic
percentage change in another price series. With the monthly percentage change in H&G prices
regressed on the monthly percentage change in fillet prices, the beta coefficient is 0.43. This beta
value indicates that, for this period as a whole, H&G prices were less volatile than fillet prices.

The third method of comparison was to determine the extent to which fillet prices could be explained
by H&G prices. Using the ordinary least squares procedure to regress fillet prices on H&G prices
resulted in residuals that were clearly not random with respect to time. Therefore, the regression was
run using the Cochrane-Orcutt procedure to account for the serial correlation of the residuals. The
results of that regression demonstrates a very strong relationship between H&G and fillet prices.
Approximately 95% of the variability in fillet prices was explained by the regression. The fitted and
actual fillet prices are depicted in Figure 2.3 and the summary statistics for the regression are
presented in Table A36.
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In early 1993, there were dramatic decreases in many whitefish prices in Japan, Europe, and North
America. Included was a dramatic reduction in the price of H&G cod both in absolute terms and
relative to the price of cod fillets. Since then, there appears to have been a substantial recovery in
the price of longline H&G cod and a smaller recovery in the price of trawl caught H&G cod.

There have been several responses to the price decreases. The European Community (EC) has
imposed minimum prices for cod and some other groundfish, diplomatic actions are underway to
reduce the supply of cod from Russian waters, and some producers are switching from H&G producis
to fillets. The minimum prices set by the EC will tend to decrease the European demand for lower
quality cod H&G products to the extent that EC buyers would have to pay the same price for both
low and higher quality H&G products. A decrease in the supply of cod from Russian waters is
expected to increase the relative price of H&G cod because much of that cod was landed as H&G
products. Finally, the switch to fllet products will also tend to increase the price of H&G cod
relative to fillets. The increased ability of pollock to compete with cod in some fillet markets will also
tend to increase the price of H&G cod relative to Lllets. The analysis of the relationship between
H&G and fillet prices also indicates that the

difference that existed between H&G and fillet prices in the first two months of 1993 will not be
sustained.

There are several reasons why cod prices over the next several years will tend to be below those of
1991 and 1992. The recovery of Northern European cod stocks will increase world supply. Russia
has economic incentives to have relatively high exploitation rates and to export an increased percent
of its catch. Pollock has become a better substitute for cod than it had been.

2210 US. Cod Exports

Data on U.S. cod exports from Alaska, Oregon, and Washington combined by product form and
country of destination are summarized in this section. Whole and dressed cod account for the vast
majority of cod exports in terms of both product weight and value. Fillets account for a small percent
of the exports (Table A37). For example, during the first eleven montb of 1992, of the 128.6 million
Ibs of cod exports, whole and dressed cod accounted for 124.3 million lbs and fillets accounted for
only 2.8 million 1bs and of the $99.4 miltion of exports $93.7 million were whole or dressed cod and
$2.5 million were fillets. These data coincide with information from the industry tbat indicate that
most H&G products are exported and that most fillets are consumed domestically.

In 1989 Japan accounted for 89% of the exports of whole and dressed cod hy value but by 1992 it
accounted for only 55% despite a substantial increase in exports to Japan. Dramatic growth in
exports to the Republic of Korea, Norway, and Portugal explain most of the decrease in the
dominance of exports to Yapan. Portugal has been the dominant country for U.S. exports of salted
cod. It took over 9% ol the salted cod exports in 1989, 1990, and 1992 but only 77% of the 1991
exports. 1f the dramatic increase in 1991 salted cod exports to Japan is due to a product classification
error, the 1991 dominance of Japan for whole and dressed cod and that of Portugal for salted cod
are understated.

2.2.11 Catch, effort, and bycatch rate data from the foreign cod longline fishery and the joint
venture cod trawl fishery

Observer data for the foreign cod longline fishery and the joint venture cod trawl fishery are
presented to augment the data available for the domestic cod fisheries. There are several reasons
why this may be uselul. First, observer data are not available for the domestic fisheries prior to 1990,
Second, because the domestic longline fishery is a relatively new and rapidly changing fishery, the
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recent performance of this fishery is less indicative of its future performance. Third, due to the
halibut PSC limit induced closures of the cod trawl fishery in 1990-92, very limited information is
available concerning the performance of that fishery beyond the first trimester. However, it is
recognized that changes in the regulatory, economic, and biological environments limit the extent to
which the domestic fisheries did or will reflect the performance of the foreign or joint venture eod

fishery.
Foreign Cod Longline Fishery

Table A38 provides seasonal and annual estimates of cod catch, cod catch as a percent of groundfish
catch, halibut bycatch rates, cod catch per hook, and cod catch per hachi for the foreign cod longline
fishery. A distinction was made between cod and other groundfish longline fisheries based on fishing
depth. If the depth for an observation was less than 400 meters, that observation was included in the
cad fishery.

In most years, cod catch was concentrated in the first and third trimesters. Cod catch as a percent
of groundfish catch was usually highest the first trimester, but its ranking between the second and
third trimesters varied by year,

In four of the seven years, the halibut bycaich rate was highest in the first trimester. For the other
three years, it was highest in the second trimester. For the seven-year period as a whole, the
weighted average bycatch rate was 2.00%, 2.14%, and 2.02%, respectively for the first, second, and
third trimesters. The annual bycatch rate ranged from 1.03% 10 2.67% and averaged 2.02%.

Cod catch per hook (kg/hook) was highest is the second trimester only for the last two years. For
the seven-year period as a whole, the weighted average catch per hook was 1.45 kg, 0.97 kg, and 0.96
kg, respectively for the first, second, and third trimesters. The annual rate varied from (.65 to 1.25
kg per hook and averaged 1.08 kg per hook.

Cod catch per hachi {(mt/hachi) was highest in the first trimester in five years and lowest in the second
trimester for five years with ties for the highest and lowest in several years. For the seven-year
period as a whole, the catch weighted average catch per hachi was the same in the second and third
trimesters and about 50% higher in the first trimester. The annual rate varied between 0.02 and 0.05
mt per hachi and averaged (.04 mt per hachi. A "hachi” is 70 to 100 meters of longline gear.

Joint Venture Cod Trawl Fishery

Table A39 provides seasonal and annual data for the joint venture cod trawl fishery from 1981
through 1989. The data include estimates of cod catch, cod catch as a percent of groundfish catch,
bycatch rates for several prohibited species, cod catch per haul, and cod catch per hour of trawling,
Cod fishery observations were defined by haul. If cod accounted for at least 60% of the groundfish
in a haul, it was included as a cod fishery observation.

With two exceptions, catch was concentrated in the first trimester. A larger than normal percent of
the annual catch was taken the second trimester in 1982, 1983, 1987. The most substantial catches
for the third trimester were in 1988 and 1989. Cod as a percent of groundfish catch in that fishery
was consistently highest in the first trimester and usually lowest in the third trimester.

There is not a readily discernable seasonal pattern in halibut bycatch rates. In 1988, the year with
the most substantial third trimester catch, the bycatch rate was lowest in the sccond trimester and
highest in the third. The rate in the first trimester was about twice that of the second and the rate
in the third trimester was almost twice that of the first trimester.
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Herring bycatch rates were typically very low. Red king crab bycatch rates were highly variable, The
three occurrences of exceptionally high rates were in the third trimester. Tanner crab bycatch rates
were typically highest the first trimester and lowest the second. With one exception, the chinook
salmon bycatch rates were less than 0.005 salmon per metric ton of groundfish. For the first trimester
of 1982, the rate was 0.02. The rate for other salmon was always less than 0.005.

Catch per trawl hour was generally highest in the first trimester and lowest in the third, but often
there were small or no differences between seasons. The catch per haul data reported in Table A39

are incorrect.

2.2.12 Monthly wave height and wind speed information

The relative merits of fishing for cod during different seasons is determined in part by wave height
and wind speed. Tables A40 - Ad2 contain information by month and area on mean wave height,
mean wind speed, percent of wave height greater than 4 meters and 6 meters, and percent of wind
greater than 28 knots and 41 knots.

2.2.13 Estimates of Net Benefits per Metric Ton of Cod Catch

Cod harvests in the cod trawl, longline and pot fisheries of the BSAI are three alternative uses for
cod, each of which results in the production (output) of valuable food products from both cod and
from the other groundfish species harvested as bycatch in the cod fisheries. Each use of cod also
requires the use of a variety of inputs that are of value to society. In addition to cod, the inpuls used
in these fisheries include groundfish and prohibited species bycatch; fishing vessels, gear, and bait
used in harvesting; the plant, equipment and materials used for processing; and the fuel and labor
used throughout the production process. Each cod fishery uses a different combination of these
inputs to produce a different combination of cod and other groundfish products.

The difference between the values of the outputs (revenues) and inputs (costs) for a particular use
provides a measure of the net benefit of that use. Revenues are generated from sales of cod and
other groundfish products and costs include the value of the inputs used to produce the fishery
products. Net benefits provides a means of comparing alternative uses of cod because the sum of
net benefits under various scenarios about harvest distribution among cod fisheries or across seasons
provides an estimate of the overall net benefit of the cod fishery.

It is a measure that attempts to account for many of the differences among the three cod fisheries
and trimesters that were discussed above. Therefore, it provides a method of summarizing the overalt
effects of those differences. This aggregate measure addresses gear-specific and season-specific
differences in species mix, retention, product mix, product prices and value, cosis for groundfish and
prohibited species taken as bycatch, product recovery rates, and harvesting and processing costs.

The annual and trimester estimates of net benefits per metric ton of cod catch for each of tbree cod
fisheries for 1981 and 1992 were based on estimates of the following for each fishery:

1. gross revenue per metric ton of cod catch (AGR) based on groundfish products and
FOB Alaska prices,

2. harvesting and processing costs per metric ton of cod catch (AHPC) paid by the
owners of harvesting and processing operations, and
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3. the opportunity cost of groundfish TAC species and prohibited species bycatch per
metric ton of cod catch (AOCB), where groundfish bycatch is the catch of groundfish
other than cod.

The estimates of the average value of outputs (AGR) and the two parts of the average value of
inputs (AHPC and AOCB) are used as follows to calculate the net benefit per ton of cod catch
{ANB) for each cod fishery, trimester, and year:

ANB = AGR - AHPC - AOCB.

These estimates use data from both blend catch data set and the WPR product weight data set,
therefore, BSAI cod fishery observations were excluded if both blend data and product weight data
were not available. Observations for which product weight exceeded catch weight were also excluded.
To eliminate the possibility that different subareas were reported in the blend data and WPR data,
cod weeks were defined by processor and gear for the BSAI as a whole, not by subarea. The
methods used to estimate AGR, AHPC, and AOCB for each cod fishery are discussed in
Appendix D.

The estimates of net benefits per metric ton of cod catch are intended 1o provide useful hut not
complete information concerning net benefits per meiric ton of cod catch by fishery and season for
1991 and 1992. They provide incomplete information for the following reasons.

1. Because neither the Council nor NMFS has established the ongoing data collection
programs required to measure historical net benefits, the parameter values of the
harvesting and processing cost model are based on data for a very small number of
operations.

2. The allocation of some costs to a cod fishery is problematical for harvesting or
processing operations that participate in multiple fisheries. Although there is no
theoretically correct way to allocate such costs, there are some circumstances under
which these costs should not be ignored.

3. Two components of the harvesting and processing costs that are particularly difficult
to estimate were not included in the estimates of either average harvesting and
processing cost or average net benefit. The excluded costs are the opportunity cost
of using harvesting and processing capacity and the cost of replacing it.

4. The estimates of net benefits do not attempt to capture all the benefits and costs of
each use. For example, the effects both on habitat and on the long term productivity
of the BSAI cod stocks are not included. However, such effects are discussed in

Chapter 3.
5. Neither benefits nor costs are considered beyond primary processing.
6. The assumption of constant average inpul and output values is a gross simplification.
7. Estimates of net benefits per metric ton of cod catch provide a basis for partial

equilibrium analysis but not for general equilibrium analysis of the alternatives. The
difference between the two is that the former considers only changes in the value of
inputs and outputs of the cod fisheries but the latter also considers the resulting
cffects on other fisheries and other sectors of the economy that would result, for
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example, from Lhe redeployment of fishing effort in the cod fishery to other fisheries.
The development of a general equilibrium model for the fisheries was not possible
given the time and resources that were available to evaluate the alternatives being
considered. However, many of the effects that are not captured by the partial
equilibrium model, that is used, are addressed separately.

The usefulness of even accurate estimates of historical net benelits is reduced substantially by the
variability in the factors that jointly determine net benefits per metric ton of cod catch.

The small number of weekly observations both for the cod trawl fishery in the second and third
trimesters of 1991 and 1992 and for the cod pot fishery in the first trimester of 1991 are not included
in the estimates of net benefits per metric ton of cod catch because the samples were too small to
provide meaningful estimates. Blend estimates of 1991 and 1992 cod total catch and retained catch
by fishery for all trimesters are presented in Table 2.2. These estimates provide a measure of the
sample size for each trimester.

Table 2.2 BSAI blend estimates of total cod catch (mt) and the
percent retained by fishery and trimester, 1991-92.

Longline Pot Trawl

Total Ret. Total Ret. Total Ret.
1991
Jan-May 30,385 90% 53 100% 138,558 63%
Jun-aAug 24,915 85% 2,687 96% B54 46%
Sep-Dec 32,159 84% 2,702 92% . .
1992
Jan~May 63,431 86% 3,450 96% 71,136 62%
Jun-Aug 43,672 843 8,432 95% 6 100%
Sep—-Dec 7,512 79% 531 94% . .

Source: NMFS Alaska Region blend estimates.

The presentation of the estimates of average net benefits and its three components is followed by a
discussion of the potential effects of the limitations listed above.

2.2.13.1 Estimates of gross revenue per metric ton of cod catch [AGR)

With the exception of H&G cod, annual prices were used to estimate the FOB Alaska valuc of catch
in the three cod fisheries. For H&G cod, a base annual price was adjusted seasonally. The seasonal
adjusters were: 0.90 for January-April, 0.75 for May-August, (.85 for September-October, and 1.0
for November-December. Because, these seasons do not coineide with the trimesters being used,
monthly prices were used. The base annual prices were $0.86 per pound for the longline and pot
fisheries and $0.73 per pound for the trawl fishery. For each season, the price equals the product
of the base price and the seasonal adjuster. The prices that were used are presented and explains
more fully in Appendix D.

The same prices were used to calculate gross revenue per metric ton of cod catch for 1991 and 1992.
Therefore, any difference in the estimates for 1991 and 1992 are due to differences in the species
composition of catch, relention rates, product mix, product recovery rates, and the monthiy
distribution of catch.
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The annual AGR estimates for 1991 are $784, $710, and $1,194, respectively, for the cod longline,
pot, and trawl fisheries (Table A43). The corresponding estimates for 1992 are $749, $765, and
$1,139. The cod trawl fishery had the highest estimate both years because it produces a larger
percent of the higher valued fillets (Table A17).

The seasonal pattern of the AGR estimates for the longline fishery was not the same in 1991 and
1992 and is not what was expected given the seasonal price adjustments used for H&G cod.
Everything else being constant, the seasonal price adjustments described above would result in the
highest AGR in the third trimester and the lowest AGR in the second trimester. In 1991, the first
trimester had the higbest AGR and the third trimester had the lowest. In 1992, the highest AGR
was again in the first trimester and, as expected, the lowest was in tbe second trimester. The
unexpected results are explained principally by the apparent difference in total groundfish product
weight per metric ton of cod catch (Appendix D, Table D3). For the 1991 cod longline fishery, it
decreased from 0.530 in the first trimester to 0.523 the second trimester and to 0.437 in the third
trimester. In 1992, it decreased from 0.475 in the first trimester to 0.450 the second trimester and
to 0.437 the third trimester. The change in the value of this variable can be explained either by
scasonal differences in retention rates and product recovery rates or by seasonal diflerences in the
relative accuracy of the estimates of catch and product weights. With only two years of data, it is
difficult to determine if there is a seasonal pattemn in this variable or simply a random error in the
estimates of catch and product weights.

For the 1991 cod pot fishery, AGR was, as expected, lower the second trimester than the third
trimester and there was not sufficient data for the first trimester to estimate AGR. For the 1992 pot
fishery, AGR was highest the first trimester and, as expected, lowest the second. The highest AGR
occurred in the first trimester hecause a substantially higher percent of eastern cut H&G cod that
trimester compared to the third trimester (Appendix D, Table D3).

Due to the halibut PSC allowance induced closures of the cod trawl fisheries in 1991 and 1992,
estimates of AGR are only available for the first trimester.

Within each fishery there were substantial differences in the estimates among individual operations
(Table A44). For example, in 1992 the range of AGR estimates by fishery were $539 to $4,564 for
the cod longline fishery, $256 to $2,336 for the cod pot fishery, and $266 to 33,417 for the cod trawl
fishery. Within each fishery, these ranges reflect differences in retention rates, product recovery
rates, product mixes, species mixes, and the monthly distribution of catch. This is because, for a given
fishery, species, product form, and season, the same price was used for each operation. Thereforc,
these ranges do not capture the additional variability among operations that results from differences
in prices. Indusiry representatives have indicated that, for a given gear, species, product form, and
month, there can be substantial differences in the FOB Alaska prices received by different processors.
The reasons for this include differences in size, quality, marketing effort, the combination of species
and product forms being sold by the processor, and timing.

The high end of the range for each fishery suggests that there may be some errors in the weekly
processor report data or the blend catch data or that there are inconsistencies between these two data
sets. The data are being reviewed to eliminate such problems if they exist.

2.2.13.2 Estimates of harvesting and processing cost per metric ton of cod catch AHPC)

Three variable cost models were used for each of the following types of harvesting and processing
operations: factory longliner, factory pot vessels, fillet factory trawler, and H&G factory trawler. The
three models for each type of operation were intended to capture some of the variability that exists
among individual operation within each type of operation.
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Each of the three cost models for the factory longliners is based on information for a different vessel.
For each of the other types of catcher/processors, all three models are based on information for a
single vessel. For these operations, the first and third models are the second model with the time
dependent variable cost decreased by 25% and increased by 25%, respectively. The resulting ranges
of variable cost estimates are suhsiantially larger for these operations than for the factory longliners.
The specifics of the variable cost models are discussed in Appendix D.

The ranges of estimates of annual variable cost per metric ton of cod catch are as follows:

Longline

Pot

Trawl fillet
Trawl H&G
Trawl all 530-5672

These estimates, combined with the estimates of the mirimum and maximum variable cost per metric
ton of cod catch for individual operations (Table Ad6), indicate that there are probably substantial
overlaps in variable cost per metric of cod among most of the types of operations.

For the 1991 cod longline fishery, variable cost per ton of cod catch (AVC) was lowest the first
trimester for two of the three cost models and highest the third trimester for two models. For 1992,
AVC increased each semester with each of the cost models.

For the pot fishery, AVC was higher the third trimester than the second trimester for each model
both years. In 1992, the only year with adequate data during the first trimester, the lowest AVC was
the first trimester for each of the cost models.

There was not sufficient catch and effort in the trawl fishery in the second and third trimesters to
provide meaningful estimates.

Although they were not used Lo estimate net benefits per metric ton of cod catch, estimates were also
made of annual overhead costs. Overhead costs include the following categories of costs: accounting,
legal, associations, marketing, administrative/office, insurance, port fees, and permits. Overhead costs
per metric ton of cod catch was estimated three different ways for each type of operation. It was
estimated hased on estimates of overhead costs per fishing week, per pound of processed product,
and per dollar of product value (Table A47). The overhead cost models are described in
Appendix D.

As noted above, when a harvesting or processing operation participates in multiple fisheries, there
is no theoretically correct way to allocate such costs, but under some circumstances they should not
be ignored. The estimates of overhead costs were not used to estimate net benefits per metric ton
of cod catch. The reasons for excluding average overhead cosis are: (1) the theoretical problem of
allocating such costs to cod fisheries, (2) the ranking of the different types of operations in terms of
overhead costs varied for the three methods of allocating overhead cost, (3) there was substantial
overlap of estimates among the different types of operations, (4) overhead costs probably vary more
among individual operation in a particular category than they do among categories, and (5) if the
alternatives being considered would not affect entry or exit for the fishing industry as a whole,
overhead costs would not be atfected and, therefore, they should not be considered in evaluating the
alternatives.
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The estimates of variable cost per unit of cod catch that are usext to estimate net benelits per metric
ton of catch are based on: (1) 1991 and 1992 cod fishery performance data for all calcher/processors,
{2) cast models, and (3) gear-specific FOB Alaska prices by species and product form. The estimates
of variable cost per metric ton of cod catch by fishery, year, and trimester were then used as estimates
of the variable cost per metric ton of cod caich for the catcher boat-shore based harvesting and
processing operations. All other components of the estimates of net benefits were based on cod
fishery performance data for all harvesting and processing operations. Given the dominance of at-sea
processing in all three cod fisheries, the absence of separate cost models for shorebased processing
cannot introduce a significant bias unless the costs are substantially different for fish processed on
shore. In 1992, the percent of cod catch taken for onshore processing was 1% in the cod longline
fishery, 29% in the cod pot fishery, and 21% in the cod trawl fishery.

22133 Estimates of the opportunity cost of prohibited species and proundfish bycatch per
metric ton of cod catch {AOCB)

This section summarizes the estimates of the bycatch cost of halibut, other prohibited species, and
groundfish other than cod. The methods used to estimate bycatch costs are described in Appendix D.

Halibut

Two sets of estimates of halibut bycaltch costs in the cod fishery were made. The lower estimates
account for only the immediate and automatic reduction in the halibut fishery quota that results from
estimated halibut bycatch mortality in the groundfish fishery. The higher estimates also account for
subsequent adjustments to halibut quotas that will occur over time due to the effects of bycatch
mortality on the exploitable biomass for halibul, That is, the higher estimates include the halibut
fishery vield loss due to both the immediate and certain adjustment and additional losses that are less
immediate and less certain.

The lower estimates are expected to understate the actual catch foregone in the halibut fishery
because they use less information and do not account for subsequent adjustments to halibut fishery
quotas. The higher estimates attempt to account for both the immediate and subsequent adjustments
to halibut fishery quotas. If the estimates of tbe subsequent adjustments are better approximations
of what tbe actual adjustments will be than are the estimates that there will be no subsequent
adjustmeants, the higher estimates are clearly better.

The lower estimates for halibut are comparable to assuming that the bycatch effects for the other
prohibited species are zero. This is because they are both based on the assumption that, subsequent
to the immediate quota adjustment that is zero for the other prohibited species, no adjustment will
be made.

The immediate adjustment is a 1 mt reduction in the halibut fishery quota for each 1 mt of halibut
bycatch mortality in the groundfish fishery. The additional yield loss is a function of the size of the
halibut taken as bycatch. Therefore, because the size composition of halibut bycatch varies among
the three fisheries, the estimates of yield loss per metric ton of halibut bycatch mortality differ by
fishery. The estimates of the discountes yield loss per metric ton of halibut bycatch mortality are 1.09
mt, 1.05 mt, and 1.69 mt, respectively, for the cod longline, pot, and trawl fisheries (Appendix D,
Table D7). The estimates were developed by the International Pacific Halibut Commission. The
discounted yield loss is used to account for the fact that the yield loss occurs over many years. The
estimates reported above are with a discount rate of 7%. Table D7 also include estimates for
discount rates of 0%, 5%, and 9%.
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The use of fishery-specific estimates of the yield loss to the halibut fishery per metric ton of bycatch
mortality in the groundfish fishery is the latest step in a logical progression to address the problem
of bycatch measured in terms of reduced henefits from the halibut fisbery. The first step was the
recognition that it is bycatch mortality, not bycatch, that affects halibut fishery yield loss. The latest
step is the recognition that future yield loss depends on both the level of bycatch mortality and the
size distribution of the halibut subject to that mortality. The next logical steps may be to estimate
yvield loss by time and area for each fishery and Lo establish and monitor halibut PSC limits in terms
of yield loss instead of in terms of bycatch mortality.

Lower Halibut Estimates Based Only on the Immediate Adjustment to Halibut Fishery Quotas

For 1991, the lower estimates of halibut bycatch cost per metric ton of cod catch are approximately
$11, $0.6, and $25, respectively, for the cod longline, pot, and trawl fisheries (Table A48). The
corresponding estimates for 1992 are $20, $0.5, and $29. Each year the estimate was lowest for the
pot fishery and highest for the trawl fishery. For the lower halibut bycatch estimates, there is one
reason why the halibut bycatch cost is substantially higher for the trawl fishery than for the longline
fishery for 1992, even though the halibut bycatch mortality rates were about the same. The halibut
bycatch mortality rate for a fishery is halibut bycatch mortality as a percent of the total groundfish
catch of tbat fishery and cod is a smaller percent of the total groundfish catch in the cod trawl fishery
than in the cod longline fishery. Therefore, even when they have the same bycatch mortality rate,
the trawl fishery will result in more halibut bycatch mortality per metric ton of cod catch.

Each year for the longline fishery, the halibut bycatch cost was substantially lower the first trimester
than in the second or third trimester and highest in the second trimester. The cost in the pot fishery
did not have a consistent seasonal pattern for the two years. In 1991, the second trimester had the
higher cost but it 1992 it had the lowest cost. For the reasons stated above, inter-seasonal
comparisons are not possible for the trawl fishery.

High Halibut Estimates Based on the Immediate and Subsequent Adjustments to the Halibut Fishery
Quotas

For 1991, the higher estimates of halibut bycatcb cost per metric ton of cod catch are approximately
$12, $0.6, and $42, respectively, for the cod longline, pot, and trawl fisheries. The corresponding
estimates for 1992 are $22, $0.6, and $§50. The difference between the estimates for the trawl fishery
and the other two fisheries are greater for the higher estimates. This is because these estimates
account for yield loss that depends on the size composition of the bycatch and that yield loss is
greater for the cod trawl fishery which on average takes smaller halibut as bycatch. The higher and
lower estimates have the same seasonality because the estimates of yield loss per metric ton of halibut
bycatch were made by fishery but not also by season.

In addition to the differences in halibut bycatch costs by fishery, year, and season, there were
substantial differences among individual operations for any given fishery, year, and season (Table
A49). For example, the range of estimates of the higher halibut bycatch cost per metric ton of cod
catch for the 1991 were $3.6 to $128 for the cod longline fishery, $0.1 to $2.6 for the pot fishery, and
$0 to $449 for the trawl fishery. The corresponding estimates for 1992 are $5.1 to $99, $0.1 to $1.4,
and $0 to $217.

Herring

The herring bycatch cost per metric ton of cod catch was $0.00 in both the longline and pot cod
fisheries and was $0.01 and $0.09 for the traw! cod fishery in 1991 and 1992, respectively (Table AS0).
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Tanner Crab (C. bairdi)

For 1991, the estimates of Tanner crab bycatch cost per metric ton of cod catch are $0.03, $1.39, and
$2.57, respectively for the cod longline, pot, and trawl fisheries. The corresponding estimates for
1992 are $0.05, $1.32, and $1.57.

Red King Crab

For 1991, the estimates of red king crab bycatch cost per metric ton of cod catch are $0.00, $1.47,
and $0.31, respectively for the cod longline, pot, and trawl fisheries. The corresponding estimates for
1992 are $0.09, $0.14, and $0.11.

Chinook Salmon

For 1991, the estimates of chinook salmon bycatch cost per metric ton of cod catch are $0.02, $0.00,
and $1.98, respectively for tbe cod longline, pot, and trawl fisberies. The corresponding estimates for
1992 are $0.01, $0.00, and $2.45.

Herring, Tanner Crab, Red King Crab, and Chinook Salmon Combined

For 1991, the estimates of the bycatch cost per metric ton of cod catch for berring, Tanner crab, red
king crab, and chinook salmon combined are approximately $0.05, $2.86, and $4.86, respectively for
the cod longline, pot, and trawl fisheries. The corresponding estimates for 1992 are $0.15, $1.47, and
$4.22.

The cost for the longline fleet is low enough that its seasonality does not matter. For the pot fishery,
the seasonal patterns are not the same in 1991 and 1992. For 1991, the cost was lower the second
trimester, but for 1992, it was highest the same trimester.

Groundfish Excluding Cod

The following procedure was used to estimate the opportunity cost of groundfish bycatcb per metric
ton of cod catch. The gross FOB Alaska value per metric ton of catch for each groundfish species,
otber than cod, was calculated by estimating the FOB Alaska value of the products of that species
that were retained in all noncod BSAI groundfisb fisheries and then dividing that value by the
estimate of the total catch of that species in those fisheries. The opportunity cost of each species
was then calculated by taking 38% of the estimated product value per metric ton because the variable
cost was estimated to be 62% of the FOB Alaska values. This variable cost estimate is based on cost
and value data collected for the analysis of Amendment 18, the Inshore/Offshore allocation. The
estimate of the opportunity cost of bycatch by species was multiplied by the blend estimate of bycatch
by species and the sum of the opportunity costs across species was divided by the blend estimate of
cod catch. It was assumed that: (1) ail groundfish bycatch was subject to 100% mortality whether
or not it was retained and (2) groundfish taken as bycatch in a cod fishery would have otherwise been
taken in other groundfish fisheries. This process and its results are explained in Appendix D.

In both 1991 and 1992, the bycatch cost of groundfish per metric ton of cod catch was substantially
higber in the cod trawl fishery than in the other two cod fisheries and the cost was lowest in the pot
fishery. The 1991 estimates are §23, $1, and $140, respectively, for the longline, pot, and trawl cod
fisheries (Table A51). The corresponding estimates for 1992 are $16, $3, and $136. The cost of
bycatch is offset partially in each cod fishery when it is retained and contributes to the product value
of that cod fishery.
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For the longline cod fishery in both 1991 and 1992, this cost was lowest the first trimester and
substantially higher the third trimester. For the pot fishery, the cost was very low each trimester.

The estimates of groundfish bycatch cost by year, cod fishery, and species (Table A51.1) provide the
information necessary to adjust the estimates of groundfish bycatch cost per metric ton of cod catch
for alternative assumptions concerning whether the bycatch of a specific species otherwise would have
been barvested in other groundfish fisheries. For example, the 1991 estimates of $141 for the cod
trawl fishery and $23 for the cod longline fishery both include $1 for arrowiooth flounder. If the
arrowtooth flounder bycatch in the cod fishery did not reduce arrowtooth flounder catch in other
fisheries, the estimates for the cod trawl and longline fisheries should be reduced by $1.

There was substantial variability in the cost of groundfish bycatch among individual operations in each
cod fishery (Table AS2). For some fisheries, years, and seasons, the estimates of the maximum
groundfish bycatch cost per metric ton of cod catcb for an individual operations suggest that there
are data errors. The data are being reviewed and any necessary corrections will be made to Table
AS2,

2.2.13.4 Estimates of net benefits per metric ton of cod catch [ANB)

The estimates of net benefits per metric ton of catch provide an aggregate measure that summarizes
the joint effects of differences in product value, variable harvesting and processing cost, prohibited
species bycatch cost, and groundfish bycatch cost all per metric ton of cod catch. Because there were
three sets of variable cost estimates and two scts of prohibited species bycatch cost estimates, there
are six sets of net benefit estimates. The estimates of net benefits and its components are
summarized by year, trimester, fishery, cost model, and prohibited species cost estimate in Table 2.3.
The estimates are also depicted in Figures 2.4 - 2.7.

The estimates with the higher prohibited species bycatch costs indicate the following with respect to
net benefit per metric ton of cod catch (ANB).

1. The trawl [ishery generally had the bighest annual ANB. The only overlap was
between the highest cost model for the trawl fishery and the lowest cost model for
the pot fishery.

2. Annual ANB is generally lower in the longline fishery than in the pot fishery but
there is some overlap between these two fisheries.

3 For the pot fishery, ANB was marginally higher in the second trimester than in the
third trimester in 1991, but in 1992, ANB decreased substantially from the first to
second trimester and then to the third trimester.

4. For the longline fishery, ANBs were substantially larger in the first trimesters in both

1991 and 1992 than in the other trimesters and benefits were typically higher in the
second trimester than in the third, but often not substantially.
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5. For the cod longline fishery, each 1,000 mt of cod that is transferred from the first
trimester to the third would decrease net benefits by $188,000 or by $228,000 based
on 1991 and 1992 data. This unexpected result is explained by the following: a
decrease in the ratio of product weight 1o catch weight between the first and third
trimesters in both years (Table D3); the increase in variable cost between the first
and third trimesters both years (Table 1); and in 1992 a decrease in the average price
of the principal products between the first and third trimesters (Table D2) due to the
concentration of third trimester catch during September.

6. For each 1,000 mt of catch that is taken from the first trimester trawl fishery and
given to the first trimester longline fishery, net benefits would be reduced by $85,000
or by $100,00¢ based on 1991 and 1992 data.

7. For each 1,000 mt of catch that is taken from the first trimester trawl fishery and
given to the third trimester longline fishery, net benefits would be reduced by
$273,000 or by $328,000 based on 1991 and 1992 data.

8. Conclusions 2 and 3 would not be changed suhstantially even if it is assumed that
halibut bycatch mortality will be eliminated in the cod longline fishery.

9. For each 1,000 mt of catch that is taken from the first trimester trawl fishery and
given to the first trimester pot fishery, net henefits would be increased by $212,000
based on 1992 data. In 1991, there was not sufficient catch in the pot fishery the first
trimester to allow a meaningful comparison.

These summary statements also apply to the estimates which inelude the lower halibut bycatch cost
estimates. However, with the lower prohibited species cost estimates, the overlap between the annual
estimates of ANB for the pot and trawl fisheries is eliminated.

There was substantial variability in the estimales of nct benefit per ton of cod catch among individual
operations in each cod fishery (Table A53).

22135 Qualifications concerning the estimates of average net benefits (ANB)

These estimates of average net benefits capture many of the effects of both gear-specific and season-
specific differences with respect to: (1) the effects of prohibited species bycatch mortality, (2) species
selectivity and discard rates for other groundfish, (3) product quality and value, and (4) harvesting
and processing costs excluding external costs. However, they do not capture benefits beyond primary
processing. Therefore, from the perspective of the nation, the benefits per metric ton of cod catch
will tend to be understated for the trawl fishery because the trawl fishery produces a larger proportion
of products for domestic markets. There are two reasons why this bias is expected to be small. Firse,
there are substitutes for cod from the Alaska trawl fishery, such as cod from other Alaska fisheries,
Alaska pollock, cod and other species from non-Alaska fisheries, and non-fish protein. Therefore,
the net benefit of trawl caught cod, in terms of producer surplus beyond the primasy processing level,
is the difference between the surplus with that cod and the surplus with the best substitute for it.
Second, cod exports allow for imports that result in producer surplus associated with adding value to
the imports.

Consumer surplus is ignored for all products. All else being equal, the US consumer surplus that is

ignored will be greater for the cod trawl fishery than for the cod longline or pot fishery because a
larger percent of the cod products from the trawl fishery are consumed domestically. However, this
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bias is expected to be quite small for the same reasons that ignoring producer surplus beyond primary
processing is not expected to introduce a significant error.

An upward bias is introduced in the estimates of prohibited species bycaich costs to the extent that
the decrease in catch in the crab, halibut, herring, and salmon fisheries increases the prices of the
products of these fisheries. If the price is sufficiently responsive to the decrease in supply, the net
value of the products of these fisheries would actually increase. Although prices are not expected
to be that responsive, some price response is expected.

Both the opportunity cost of using a vessel or plant and the cost of replacing vessels, plants, and
equipment were exclude from the estimates of average harvesting and processing cost and average
net benefits. The direction of the bias introduced by these omissions is not known. The same is true
for the omitted annual overhead costs for the circumstances in which they should be considered.

The estimates of net benefits per ton of cod catch are functions of many variables including product
prices. In early 1993, there was a dramatic reduction in the price of H&G cod both in absclute terms
and relative to the price of cod filiets. Since then, there appears to have been a substantial recavery
in the price of longline H&G cod and a smaller recovery in the price of trawl caught H&G cod.
Once it is clearer what both absolute and relative product prices will be, revised estimates of benefit
per ton of cod catch should be made using the 1991 and 1992 performance data and 1993 prices.

Table 2.3 Estimates of net benefit per metric ton of cod catch (ANB)
and its components by fishery, variable cost model, and
season, 1991-92,

Cod Longline Fishery

1991 1992 1591 1992
Jan- Jun- Sep- Jan- Jun- Sep- Jan—- Jan-
May Aug Dec May Aug Dec Dec Dec
Gross 845 784 722 777 704 772 784 749
Var. cost modl 476 471 473 445 474 556 473 463
Var. cost mod2 509 548 552 483 560 676 535 524
Var. cost mod3 546 562 566 515 571 678 558 546
Lo proh cost 5 15 15 9 35 23 11 20
H1 proh cost 5 16 16 10 39 25 12 22
Gf. cost 11 40 21 11 21 27 23 16
ANB modl w/lo 354 258 213 311 173 166 277 250
ANB mod2 w/lo 321 181 134 273 88 46 215 190
ANB mod3 w/1o 284 167 120 242 77 43 1353 168
ANB modl w/hi 354 257 212 310 170 164 276 249
ANB mod2 w/hi 321 179 133 272 B4 14 214 188
ANB mod3 w/hi 283 165 119 241 73 41 152 166
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Table 2.3 Continued.
Cod Pot Fishery
1991 1992 1391 1992
Jan- Jun- Sep- Jan- Jun- Sep- Jan- Jan-
May Aug Dec May Aug Dec Dec Dec
Gross . 671 749 1,017 658 768 710 765
var. cost modl . 285 i8é6 77 438 748 340 434
var. cost mod2 . a36 432 431 513 307 384 507
var. cost modl . 378 479 485 588 1,067 428 579
Lo proh cost . 1 0 1 0 1 1 1
Hi proh cost . 2 5 2 2 2 3 2
Gf. cost . 1 1 1 4 4 1 3
ANB medl w/lo . 374 362 639 21a 16 368 327
ANB mod2 w/lo . 333 315 585 141 =143 324 255
ANB mod3 w/lo . 291 269 531 66 -303 280 1382
ANB modl w/hi . 373 357 638 2156 15 365 326
ANB mod2 w/hi . 332 311 584 140 -144 321 253
ANB mod3 w/hi . 290 264 529 65 -304 277 180
Cod Trawl Fishery
1991 1992 1351 1992
Jan- Jun- Sep- Jan- Jun- Sep- Jan- Jan-
May Aug Dec May Aug Dec Dec Dec
Gross 1,194 . . 1,139 . . 1,194 1,139
var. cost modl 530 . . 510 . . 530 510
var., cost mod2 601 . . 577 . . 601 577
Var. cost mod3l 672 . . 645 . . 672 645
Lo proh cost 25 . . 29 . . 25 29
Hi proh cost 47 - . 54 . . 47 54
Gf. cost 140 - . 136 . . 140 136
ANB modl w/lo 499 . . 464 . . 499 464
ANB mod2 w/lo 428 . . 397 . . 428 397
ANB mod3 w/lo 357 . . 329 . . 357 329
ANB modl w/hl 477 . . 440 . . 477 440
ANB mod2 w/hi 406 . . 372 . . 406 372
ANB mod3 w/hi 335 . aos . . 335 305
Note: All figures are dollars per metric ton of cod catch. ANB w/lo

and ANB w/hi, respective are estimates of ANB with the lower
and higher estimates of t e bycatch cost of prohibited species
er metric ton of cod catch. There was not sufficient catch in
he trawl fishery the second and third trimesters of 1991 and
1992 or in the pot fishery the first trimester of 1991 to provide
meaningful estimates of ANB.
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3.0 PACIFIC COD BIOLOGY AND BIOLOGICAL ANALYSES OF THE ALTERNATIVES

3.1 Pacific Cod Biology

3.1.1 Introduction

Pacific cod (Gadus macrocephalus) is distributed widely over the eastern Bering Sca (EBS)
continental shelf and slope as well as in the Aleutian Islands region. Since tagging studies have
demonstrated inter-area movement, the resource in the two areas is managed as a single unit.
However, most assessment research has focused on the EBS portion of the stock. The most recent
stock assessment is included in the Stock Assessment and Fishery Evaluation Document for
Groundfish Resources of the Bering Sea/Aleutian Islands Regions as Projected for 1993. A brief
summary of Pacific cod chapter of that document is presented below.

3.1.2 Biological Parameters

Pacific cod begin recruiting to the commercial fishery around age 3. The oldest cod aged to date at
the Alaska Fisheries Science Center was 18 years old. The instantancous rate of natural mortality
is estimated at a value of 0.35 (this value, which is slightly higher than the estimate of 0.29 used in
the SAFE report, gives the best fit to the data in the latest Synthesis model). For the past several
years, assessments of this stock have used a maturity schedule indicating a length at 50% maturity
close to 61 cm (about 6 years). However, concern has recently arisen regarding the accuracy of this
schedule. To bracket the range of likely results, an alternate schedule with a length at 50% maturity
close to 48 cm (about 4 years) is also used to compute target fishing mortality rates and yield per
recruit in Section 3.2. Pacific cod can reach lengths in excess of 100 cm, and weights in excess of 15
kg.

3.1.3 Estimates of Abundance

Estimates of total abundance from Alaska Fisheries Science Center demersal trawl surveys on the
EBS shelf since 1979 are shown in Table 3.1. Survey results indicate that biomass increased steadily
from 1979 through 1981, then remained relatively constant from 1981 through 1989. The first
significant decrease in biomass was observed in 1990, when the biomass estimate dropped by 26%.
1990 was the first year since 1983 in which the 95% confidence interval for the hiomass estimate did
not overlap the confidence interval from the preceding year. The same was nearly true for 1991,
when the biomass estimate dropped by another 25%. The downward trend seems to have leveled
off in 1992, with the point estimate coming in 3% higher than the 1991 value.

In terms of numbers (as opposed to biomass), the record high was observed in 1979, when the
population was estimated to include over 1.5 billion fish. Numerical abundance declined by 29% in
1980 and 27% in 1981. Between 1981 and 1986, numerical abundance fluctuated within a range of
580-850 million fish. From 1986 to 1989, numerical abundance decreased at an average rate of 26%
per year. In 1990, the trend reversed, with numerical abundance increasing by 28%. Numerical
abundance continued to increase in 1991 and 1992, by 14% and 16%, respectively.

Biomass estimates for the Aleutian Islands region were derived from U.S.-Japan cooperative surveys
(covering 170 degrees east to 170 degrees west) conducted during the summers of 1980, 1983, 1986,
and 1991. The overall trend indicates a sizable increase in the biomass of Pacific cod in the Aleutian
region, as shown in Table 3.2.



A stock assessment model has been tuned to catch-at-length data from the commercial fishery and
numbers-at-length and total biomass data from the trawl survey. The abundance trends exhibited by
the model and survey are very similar. Both show that stock biomass is declining from the relatively
high levels observed during the 1980s.

3.1.4 Recruitment

The high biomass levels observed during the 1980s can be attributed largely to the excellent 1977 year
class and to good year classes spawned in 1982 and 1984. However, the 1986-1988 year classes
appear to be well below average in strength, despite having been spawned at a time when stock
biomass was at a peak. The 1987 year class (measured at age 3) is the poorest on record.

Nevertheless, recruitment of the 1989 year class at age 3 in 1992 was above average, and the available
evidence indicates that the 1990 year class (to recruit at age 3 in 1993) should also be stronger than
average. The correlation between prerecruit abundance as measured by the trawl survey and future
recruitment as observed in the commercial catch is far from perfect, however, so the evidence of a
stronger-than-average 1990 year class must be regarded as tentative at present.

3.1.5 Ecosystem Considerations

Pacific cod population dynamics do not seem to be related only to age structure and fishing mortality.
Undouhtedly, ecosystem considerations play a fundamental role as well. Among the potentially
important ecosystem considerations is prey abundance. Livingston (1991) found that the following
taxa were the most important items in the diet of EBS Pacific cod:

By Occurrence % By Number % By Weight %
Polychaetes 46.3 Euphausids 255 Walleye pollock 39.3
Amphipods 42.8  Misc. fish 17.7  Fishery discards 13.1

Crangonid shrimp 369 Amphipods 149  Yellowfin sole 6.0

Notes: 1) Percent occurrence figures may sum to a number greater than 100.
2) "Fishery discards” are carcasses which can be identified as having passed through a
filleting machine.

Although no individual crab species ranks among the top three items in the diet of EBS Pacific cod,
the snow and Tanner crab specics (Chionocetes sp.) together accounted for 8.8% of cod stomach
contents by weight in Livingston’s (1991) study. In addition, Livingston (1989) found that predation
by Pacific cod might have consumed 84-95% of the population of age 1 C. bairdi in 1981-1985 and
27-57% of the population of C. opilio during the same time period. Pacific cod predation on red king
crab (Paralithodes camischatica) did not seem particularly significant in Livingston’s studies.

32 Estimates of the Effects on Equilibrium Yield per Recruit of Alternative Gear Allocations
and Seasons

The data and model on which the estimates of yield per recruit are based are the topic of Appendix
E. Table 3.3 shows the catch distribution for the combined period 1991-1992. Estimates of the
equilibrium yield per recruit for the 1991-92 distribution of catch and for alternative distributions are
presented in Table 3.4. The estimates are based on the assumption that the stock is harvested at the
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F35% rate. Due to uncertainly concerning the age/size at 50% maturily, estimates were made for
two alternative assumptions concerning the value of that parameter.

With a length at 50% maturity of about 61 cm and with 5% of the catch being taken with pot gear,
the estimated equilibrium yield per recruit is 1.1 kg when the trawl and longline fisheries account for
75% and 20% of the catch, respectively, as well as when those percentages are reversed. With a
length at 50% maturity of about 48 cm, the change from 75%-20% to 20%-75% increases yield per
recruit by less than 2%. The results were the same whether the change in the trawl harvest was
proportional for the two seasons or whether it was made principally to the harvest in the first season.
The estimates reported in Table 3.4 are for the former case. These results indicate that, within a
broad range, the distribution of the cod catch between the longline and trawl fisheries does not have
a significant effect on yield per recruit. Although no formal sensitivity analysis has been conducted,
a difference of less than 2% is almost certainly well within any reasonable confidence interval.

Substantially larger increases in equilibrium yield per recruit occur when catch in the pot fishery
replaces longline and/or trawl catch. In the extreme, when pot catch in increased from the 1991-92
level of 5% to 100%, estimated equilibrium yield increases by 8.9% or 11.5%, respectively, with a
length at 50% maturity of about 61 cm or 48 cm.

Another alternative would be to adjust the percent composition of the catch by period. A split of
65/10/25 has been suggested (basically just reversing the catch proportions currently taken in the
second and third periods). However, since no gear type currently takes more than 20% of its catch
in Period 3, this split is not possible without varying the percentage composition by period within gear
shown in Part A of Table 3.3. If these percentages are freed, an alternative means of constraining
the solution is to fix the percentage composition by gear within period at the values shown in Part
B of Table 3.3. Then, if the stock is harvested at the F35% rate and the catch is allocated by period
according o the 65/10/25 scenario, the solution shown in Table 3.5 is obtained.

The 65/10/25 seasonal allocation scenario has virtually no effect on either the target fishing mortality

rate or the equilibrium yield per recruit. Instead, the chief effect would be to reallocate about 3%
of the annual catch from trawlers to [ongliners.

33 Impacts of Trawling on the Seabed and Benthic Community

In addition to its impacts on target species, fishing can also have impacts on non-target species and
the secabed itself. Trawl gear, in particular, has attracted considerable attention in terms of its
potential impact on noo-target species and the seabed. Most of these studies have been conducted
in the North Sea. Not only is trawl effort especially high in the North Sea, but concern there over
the use of trawl gear has a history dating back scveral centurics.

Areas of potential impact that have been investigated include physical impacts on the seabed
(plowing), sediment resuspension, destruction of nontarget benthos, long-term impacts on the
structure of the benthic community, change in forage availability, and grounds preemption. The
information available for each of these areas is summarized in Appendix F. The conclusions are
presented below.

It is clear that trawling can impact both the seabed and the benthic community. The extent of these
impacts depends on the weight of the gear, the towing speed, the nature of the bottom, and the
strengths of tides and currents. Bottom trawl doors leave scars on the seabed that can last for
minutes, hours, or years. Trawls can damage benthic organisms, thereby causing changes in
community species composition and population age structure, but perhaps also leading to an increase
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in the availability of forage for commercial species. Whether changes in community species
composition would tend lo come at the expense of commercially important species such as crab is
difficult to determine. [In any case, it is important to remember that the impacts described here
become relevant only if any of the alternatives examined in this amendment result in a change in the
total amount of trawling in an area, as opposed simply to a change in the amount of trawling for
Pacific cod which is offset by an increase in the amount of trawling for other species in the same area.

34 Effects of Fishing on Spawning Cod Stocks

Two approaches are taken to address the effects of fishing on spawning cod stocks. First, the practice
of fishing on spawning stocks and research concerning its effects are summanzed. Second, the
potential problem is considered from a theoretical perspective. The following summaries for these
two approaches are based on the information contained in Appendices G and H.

34.1 Review of the Effect of Fishing on Spawning Stocks

Fishing on pre-spawning and spawning aggregations of fish has a long histary. In Norway, the cod
fishery in the Lofoten Islands has been fished commercially during the spawning period as far back
as the middle ages. Likewise, herring have been fished on Norwegian coastal spawning banks for an
equally long time. In general, herrings, cods, capelin, and some flatfish species are fished on the
spawning grounds because of high catch rates and the higher economic value of roe bearing fish,

The question of the effects of fishing on spawning fish has been repeatedly raised for various stocks
of fish, most recently as part of an inquiry into the status of the northern cod stock off Labrador and
Newfoundland, Canada (Harris 1990). Section 6.7.0 of the report addresses Fishing on Spawning
Stocks and Groups. The conclusion of that report is that there is no clear deleterious effect of
fishing on spawning concentrations of cod or other marine fishes. However, as the Canadian
northern cod study points out, there may be subtle effects that cannot be readily detected.
Nevertheless, the histary of fisheries does not indicate that fishing during the spawning period only
has led to any measurable biological changes or cause reduced survival of prodigy.

In some Atlantic cod fisheries the fishery is closed during the period of peak spawning, and fishing
is prohibited during the time of day that active spawning takes place, usually at night. This may help
to minimize behavioral effects from fishing, but there are no substantiating data. Pacific cod produce
demersal eggs that are deposited on bottom. Prohibition of on-bottom trawling may protect
developing eggs. It is impossible to say what various measures employed to regulate fisheries on
spawning Atlantic cod would have on Pacific cod. The location of spawning grounds off Alaska is
only generally known. Specific spawning behavior, the time of peak spawning, and the extent of
interannual variation in timing of peak spawning are unknown.

3.42 A Theoretical Perspective

Looking at the problem from a theoretical perspective, the overall issue can be broken into three
parts. First, there is the question of whether fishing on spawning stocks early in the year might lead
to a reduction in stock size. Second, there is the question of whether it might lead to a reduction
in catch. Third, there is the question of whether either of these phenomena poses a problem with
respect to establishing the correct TAC and preventing the TAC from being exceeded.

The first two questions, with respect to sustainable yield and the level of the spawning biomass, are

addressed in Appendix H. Although a number of strong assumptions are employed, the model
presented there seems to be the best available. The model treats the length of the fishing season as
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the management variable of interest (i.c., it assumes that the target survival rate is given), and
measures both stock size and catch in terms of numbers. The main conclusions are that fishing on
spawning stocks early in the year does tend to reduce equilibrium stock size, while equilibrium catch
can either increase or decrease, depending on parameter values.

The model presented in Appendix H does not consider the possibility that harvesting during the
spawning season might have adverse behavioral effects on the spawning fish (i.e., it treats a change
in the number, not the behavior, of spawning fish as the means by which future recruitment is
modified). For the present, the extent of such behavioral effects is conjectural. If these effects are
(ar were to become) significant, however, they would tend to increase the likelithood of fishing on
spawning stocks early in the year leading to a reduction in stock size or TAC.

The third question revolves mostly around two issues. They are the extent to which the level of
fishing early in the year is predictahle and the ability to prevent the TAC from being exceeded. In
the model used 10 assess the eastern Bering Sea cod stock, for example, intraannual effort distribution
is incorporated explicitly. So long as the percent of the catch that occurs early in the year is
consistent, no difficulty is presented, since this pattern of effort distnbution will be mcorporated in
the estimation of ABC. The main potential for harm comes when the pattern of effort distribution
is skewed suddenly and dramatically relative to the previous years’ pattern. Given the present size
of the cod stock, it is unlikely that even a fairly dramatic shift toward harvest early in the year would
prove truly dangerous (in the sense of posing a danger to the long-term viability of the stock),
although it could certainly be suboptimal in the short run.

The other potential concern is that due to the higher CPUE the fishery is much more intensive and
the potential for exceeding the TAC is mcreased. However, the existing monitoring capabilities
combined with the 15% reserve are expected to prevent this from being a significant problem for the
long term productivity of the cod stocks.

In summary, fishing on spawning stocks early in the year does have the potential for reducing stock
sizes and catches, which is certainly a valid concern for management. The extent (if any) to which
this potential is realized at present or under any likely future scenario, however, is unknown. In any
case, should fishing early in the year

become an established pattern, stock assessments should be able to incorporate this factor into the
process of estimating ABC so that it does not pose a long-term problem with respect to the biological
viability of cad resource.

3.5 Gear-Specific Effects on Marine Mammals

Potential gear-specific effects on marine mammals are summarized in this section. A more complete
discussion of this issue is presented in Appendix L

Based on gear-specific differences in the rates of incidental takes, the temporal and spacial
distribution of catch, bycatch rates, and cod length frequencies, the cod trawl fishery prohably has a
slightly higher potential for having an adverse effect on marine mammal populations other than killer
whales. Data from the fisheries and scientific surveys indicate that there are more direct interactions
between killer whales and longline gear than with other types of gear, but this interactions is
principally with the sablefish and turbot longline fishery, not the cod fishery. Neither the absolute
level of that potential nor the difference of that potential among cod fisheries is expected to be large
enough to have a statistically significant effect on these populations. The potential for a reduction
in the cod harvest in the trawl fishery to enhance marine mammal populations would also tend to be
reduced by the resulting redeployment of trawl effort to other BSAI groundfish fisheries.
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3.6 Gear-Specific Effects on Seabirds

The following table lists the observed incidental take of seabirds by area and gear type for 1991. The
numbers reported are extrapolated to whole hauls/sets for observed fishing operations. All seabirds
taken 1990-1992 are recorded under a single code for unidentified bird, precluding the reporting of
these numbers by species or species groups. Therefore, it is not known how many of the incidental
takes are of species for which there is currently a substantial management concern. Preliminary
attempts to determine whether much of the incidental take consists of such species should be
completed before June 1993.

Summary of observed incidental take of seabirds by area and gear type in 1991. Bird numbers and
weights are extrapolated to whole hauls for observed fishing operations only. Take rate is expressed
as a percent, [((operations with birds)/(total observed operations)) x 100].

Operations

With Total Total Take

Area Gear Type Observed Birds Birds Wt. (Kg) Rate
GOA Bottom Trawl 4,076 0 - - 0.0
Pelagic Trawl 1,058 0 - - 0.0
Pair Trawl 4 0 - - 0.0
Pot 779 0 - - 0.0
Longline 1,585 35 148 186.14 2.2
BSA Bottom Trawl 13,335 0 - - 0.0
Pelagic Trawl 14,592 17 1,516 1,455.17 0.1
Pair Trawl 101 2 2 2.60 2.0
Pot 1,117 4 8 9.60 0.4
Longline 7,050 821 9,946 13,849.20 11.6

Based on gear-specific differences in the rates of incidental takes the cod longline fishery probably
has a slightly higher potential for having an adverse effect on marine seabird populations. However,
neither the absolute level of that potential nor the difference of that potential among cod fisheries
is expected to be large enough to have a statistically significant effect on these populations and it is
not known whether the higher incidental take rates in the longline fishery are of species for which
there is a management problem.

3.7 Bycatch of Groundfish and Prohibited Species

The bycatch of groundfish and prohibited species in the cod fisheries is determined in part by the
distribution of cod catch by fishery and season. Therefore. management actions that will ehange that
distribution will have an effect on bycatch. However, the groundfish TACs, PSC Hmits, and other
existing bycatch management measures are expected to prevent the resulting changes in bycatch in
the cod fisheries from having significant effects on the long term productivity of the groundfish or
prohibited species stocks.

Any resulting change in bycatch in the cod fishery as a whole probahly would be offset at least
partially by the redeployment of fishing effort to other groundfish fisheries. Any net change in
bycatch mortality in the groundfish fishery as a whole would tend to have most of its effect on future
target fishery quotas for the species taken as bycatch in the groundfish fisheries. For example, the
IPHC adjusts the quota for the halibut fishery to prevent halibut hycatch mortality in the groundfish
fishery from affecting the reproductive potential of the halibut stocks. In the past, the [PHC has
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indicated that, due 1o these adjustments to halibut fishery quotas, halibut bycatch mortality for the
groundfish fishery as a whole could increase or decrease by 50% and not have a significant effect on
the long term productivity of the halibut stocks.

Unless a stock that is subjcct to bycatch mortality in the cod fisheries is at such a critically low level
that no commercial fishery targets on it and unless the differences in bycatch that would result among
the alternatives being considered are sufficiently large that some would have an adverse effect on the
potential for such a stock to recover, bycatch in the cod isheries affects future catch in other fisheries
but not the long term productivity of the stocks subject to that bycatch. Estimates of the cost of
bycatch in terms of foregone catch in other fisheries were discussed in Chapter 2 and are used in
Chapter 4 to estimate the economic effccts of the alternatives.

a8 Exceeding the Cod TAC and Cod Fishery PSC Allowances to Change the Fishing Year

With the current fishing year, most, if not all, of the cod TAC and the cod fishery halihut PSC
allowances are expected to be taken beforc September 1. Therefore, if the fishing year is changed
from January 1 - December 31 to September 1 - August 31, there will be little or no TAC or halibut
PSC allowances to start a new fishing year September 1. There are two possible solutions. The cod
fisheries could remain closed until September 1 of the following year, that is, there could be a closure
of more than 12 months. Aliernatively, the cod fishcry could be opened on September 1 of the
current year with the understanding that the cod TAC and the cod fishery halibut PSC allowances
would be exceeded for that calendar year. Based on historical performance in the foreign, joint
venture, and domestic cod fisheries during the period of September through December, it probably
is not unrealistic to assume that 50% or more of the annual TAC and PSC allowances could be taken
between September and December.

An overage of the halibut PSC allowances for the cod fisheries would be expected to reduce quotas
in the halibut fishery, but not to reduce the long term productivity of the halibut stocks. A one time
50% overage of the Pacific cod TAC may be more of a concern. If the 1993 cod TAC of 164,500
mt will have been taken by the end of August, an additional 27,500 mt could be taken in September -
December without exceeding the over fishing level of 192,000 mt. The peak monthly catch in the
cod longline and cod trawl fishery since 1990 were 17,900 mt and 43,100 mt, respectively. This
suggests that the 27,500 mt difference between the cod TAC and overfishing level would not support
a 4-month fishery beginning September 1, 1993. 1t is not clear under what circumstances the
overfishing level could be exceeded one calendar year to allow a change to a September - August
fishing year for cod nor is it clear what level of overage would be acceptable.

3.9 Biological effects of the preferred alternative

The biological effects of the preferred alternative described in section 1.6 of this document are
summarized below.

1. Expected Effects on the Biological Productivity of the BSAI Cod Resource

The distribution of cod catch among the cod fisheries and among trimesters may affect the biological
productivity of the BSAI cod resource through its effects on yield per recruit and due to the effects
of fishing on pre-spawning or spawning aggrepgations of cod. The latter includes direct effects on
stock size, equilibrium yield, spawning success, and the ability to monitor successfully the attainment
of the TAC.
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There are two reasons why the preferred aiternative is not expected to have a significant effect on
the biological productivity of the BSAI cod resource. First, the preferred alternative is expected to
result in very little change in the distribution of cod catch by gear or season. Second, substantially
larger changes in the distribution of catch by gear and scason are not expected to have measurable
effects on the cod resource.

2. Expected Effects on Marine Mammals and Scabirds

A change in the distribution of cod catch among fisheries and/or secasons tbat has adverse effects on
marine mammals and seabirds can impose two types of economic costs. It can decrease the value of
the those marine resources and it can result in more costly restrictions being placed on the
commercial fisheries. However, the current cod fisheries’ interactions with marine mammals and
seabirds are not thought to be large enough to have statistically significant effects on their
populations. The differential effects between the status quo and the preferred alternative are even
smaller. Therefore, the preferred alternative is not expected 1o differ significantly from the status
quo with respect to effects on marine mammal and seabird populations.

3. Impacts of Trawling on the Seabed and Benthic Community

Even if trawling had a demonstrated effect on the seabed and benthic community, the preferred
alternative would be expected 10 have little or no effect because the preferred altermnative is not
expected to have a significant effect on the level of trawling in the cod or other groundfish fisheries.

4. Expected Effects of Changes in the Bycaich of Prohibited Species

The authority provided by the preferred altemative to allocate the longline and pot gear cod
apportionment by trimester is expected to shift some longline cod catch from the second trimester
to the third trimesier. This will tend to decrease halibut bycatch mortality in the longline fishery.

The current levels of prohibited species bycatch in the cod fisheries are expected to decrease catch
in the fisheries that target on these species but not decrease the long term productivity of the stocks.
Although there can be exceptions in which bycatch in the cod fisheries could have an adverse effect
on long term productivity, such exceptions have not been identified for the cod fishery and certainly
not for the bycatch differences expecied between the preferred alternative and the status quo.
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Table 3.1 Estimates of total abundance from Alaska Fisheries
Science Center demersal trawl surveys on the Eastern
Bering Sea shelf, 1979-92.
Year Biomass (t) 95% Confidence Int. (t)
Numbers
1979 754,314 562,539 - 946,089 1,530,429,650
1980 905,344 733,063 - 1,077,624 1,084,147 ,540
1981 1,034,629 791,885 - 1,277,373 794,619,624
1982 1,020,550 876,701 - 1,164,399 583,715,089
1983 1,176,305 937,958 - 1,414,651 725,351,369
1984 1,001,940 876,251 - 1,127,629 636,948,300
1985 961, 050 860,203 - 1,061,896 B00,070,473
1986 1,134,106 993,353 - 1,274,858 843,460,794
1987 1,142,450 1,002,430 - 1,282,468 754,269,021
1988 959,544 810,028 - 1,109,060 509,336,483
1989 960,436 824,888 - 1,095,984 339,719, 445
1990 708,551 603,245 = 813,857 435,856,535
1991 532,590 450,902 - 614,279 496,841,261
1992" 546,707 457,030 - 636,383 577,416,832

‘During the 1992 field season, 18 stations were omitted from the
standard survey grid due to severe weather and vessel problems. In

1989, 1990

, and 1991, these 18 statiocns represented,

aon average,

2.2% and 2.8% of the total Pacific cod biomass and numbers

respectively.
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Table 3.2 Pacific cod biomass estimates for the Aleutian Islands
derived from U.S5.-Japan cooperative surveys

170 degrees east to 170 degrees west) conducted
uring the summers of 1980, 1983, 1986, and 1991.

r

§

egion
coverin

Year Bicmass

1980 78,800 t
1983 136,900 ¢
1986 181,700 ¢t
1991 169,600 ¢t

Table 3.3.

Composition of the 1991-1992 Pacific cod catch.

A. Focus on dgear

Percent composition
of catch by gear:

Trawl 52% Trawl
Longline 43% Longline

Pot

B. Focus on

5% Pot

pericd

Percent composition
of catch by period:

Percent compousition of catch by period
within gear (rows sum to 100):

Period 1 Period 2 Period 3
1%

83% 14
50% 32% 18%

22% 58% 20%

Percent composition of catch by gear
within period (rows sum to 100):

Trawl Longline Pot
Period 1 66% Pericd 1 65% 33% 2%
Period 2 24% Period 2 30% 59% 11%
Period 3 10% Period 3 17% 74% 9%
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Table 3.4 Results from various gear allocation scenarios.
. Maturity #1 _Maturity #2
Trawl Iongline Pot F35 YPR Fi5% YPR
52% 43% 5% 0.34 1.01 0.513 1.13
100% 0% 0% 0.34 0.99 0.51 l1.10
0% 100% 0% 0.33 1.01 0.52 l1.15
0% 0% 100% 0.49 l1.10 0.89 l1.26
75% 20% 5% 0.35 1.01 0.53 1.12
20% 75% 5% 0.34 1.01 0.53 1.14
60% 20% 20% 0.37 1.02 0.58 1.14
20% 60% 20% 0.37 1.03 0.58 1.16
Note: The columns labeled "Maturity #1" utilize the maturity-

at-length schedule that has been employed for the past

severa

years in the Pacific cod stock assessment (with

a length at 50% maturity of about 61 cm). The columns
labeled "Maturity #2" utilize an alternate maturity-at-
length schedule (with a length at 50% maturity of about

48 cm).

Table 3.5 Results from a 65/10/25 seascnal allocation.

Percent compositioen
of catch by gear:

Trawl
Longline
Pot

49%
46%
5%

Percent composition of catch by period
within gear (rows sum to 100):

Period 1 Period 2 Period 3

. 85% 6% 9%
Longline 46% 13% 41%
t 28% 23% 49%

Maturity #1 Maturity #2
F35 YPR EBSE YPR
1.00 0.53 1.12
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4.0 ECONOMIC AND SOCIAL ANALYSES OF THE ALTERNATIVES

The economic and social analyses of the alternatives are principally in terms of the following:

1. expecied effects on the biological productivity of the BSAI cod resource,
2. expected effects on marine mammals and seabirds,
3. impacts of trawling on the seabed and benthic community.

4. expected cffeets of changes in the bycatch of prohibited species,

5. expected effects on coastal community stability,

6. historical use of the fishery,

7. current dependence on the fishery,

B. expected effects on economic benefits to the nation,
9. expected distribution effects,

10. expected effects on consumers,

11. expected effects on the competitiveness of the US fishing industry, and
12. expected effects on reporting, management, enforcement, and information costs.

Information concerning the expected biological effects of the alternatives with respect to the first four
criteria is presented in Chapter 3 and Appendices E - 1. Therefore, this chapter presents only brief
summaries of that information and bricf discussions of the economic and social implications of the
expected biological effects. The discussions of the alternatives in terms of the other criteria are based
principally on information contained in Chapter 2 and Appendices A - D.

4.1 Evaluation of Changing the Distribution of Cod Catch hy Cod Fishery and Trimester

The effects of changing the distribution of cod catch by cod fishery and trimester are considered in
Sections 4.1.1 - 4.1.12 in terms of the twelve criteria. Other aspects of the alternatives being
considered are addressed in Section 4.2.

4.1.1 Expected Effects on the Biological Productivity of the BSAI Cod Resource

The distribution of cod catch among the cod fisheries and among trimesters may affect the biological
productivity of the BSAI cod resource through its effects on yield per recruit and due to the effects
of fishing on pre-spawning or spawning aggregations of cod. The latter includes direct effects on
stock size, equilibrium yield, spawning success, and the ability to monitor successfully the attainment
of the TAC.
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Effect on vield per recruit

The yield per recruit model indicated that yield per recruit is not affected either by large changes in
the distribution of cod catch between the cod longline and cod trawl fisheries or by a change from
the current seasonal distribution to a 65%, 10%, and 35% distribution among trimesters. However,
an increase in the percent of caich taken in the cod pot fishery did increase yield per recruit.
Therefore, with one exception, none of the alternatives being considered is expected to have a
measurable economic effect through its effect on yield per recruit. The exception is that an increase
in yield would result from an increase in the percent of caich taken with pot gear. That would be
expected to increase the sustainable catch and economic yield of the cod fishery.

Effect on stock size and equilibnum yield

The main conclusions of the theoretical model presented in Appendix H are that fishing on spawning
stocks early in the year does tend to reduce equilibrium stock size, while equilibrium catch can either
increase or decrease, depending on parameter values.

Effects on spawning success

The question of the effects of fishing on spawning fish has been raised repeatedly for various stocks
of fish, most recently as part of an inquiry into the status of the northern cod stock off Labrador and
Newfoundland, Canada (Harris 1990). Section 6.7.0 of the report addresses Fishing on Spawning
Stocks and Groups. The conclusion of that report is that there is no clear deleterious effect of
fishing on spawning concenirations of cod or other marine fishes. However, as the Canadian
northern cod study points out, there may be subtle effects that cannot be readily detected.
Nevertheless, the history of fisheries does not indicate that fishing during the spawning peried only
has led to any measurable biological changes or cause reduced survival of prodigy.

Operational restrictions to limit fishing on spawning stocks have been implemented in some fisheries,
including the BSAI pollock fishery. They have been implement for a variety of reasons. Although
concern for spawning success may be among the reasons, it has not always been the principal reason
for such restrictions. Such restrictions are easier to justify when a stock is heavily overexploited or
at very low levels for other reasons and any action that may aid in the stock’s recovery is of greater
benefit. The BSAI cod stocks do not meet these conditions.

If the decision is made to assume that spawning success is affected adversely by the level of catch
during the first trimester, there are two alternative actions that should be considered to offset the
associated potential decrease in sustainable yield. One is to reduce catch during the first trimester.
The other is to reduce the TAC but not catch during the first trimester. If the net benefit per metric
ton of cod catcb is sufficiently greater the first trimester than later in the year, the second alternative
is preferable. The estimates of net benefit per metric ton of cod catch by fishery and trimester for
1991 and 1992 indicale that the benefits per ton of cod catch are much larger the first trimester and
that the latter alternative should be considered.

Effect on the ability to monilor successfully the attainment of the TAC

The higher catch per unit of effort during the first trimester and the large harvesting capacity of the
vessels that have participated in the cod fisheries during the first trimester have resulted in higher
daily catch rates during the first trimester. This increases the difficulty of projecting when the TAC
will be taken. However, with the exception of a bycatch reserve, the 1993 TAC is expected to be
taken during the first trimester without creating a substantial monitoring problem. Over the past few
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years, continuous improvements in NMFS monitoring capabilities have substantially decreased the
potential for significantly exceeding a TAC for fisheries that last more than a few weeks. The BSAI
cad fishery is expected to continue to be in that category of fisheries. The fact that there is very high
ohserver coverage for the BSAI cod fisheries increases the potential for successfully monitoring catch
regardless of its seasonal distrihution.

4.12 Expected Effects on Marine Mammals and Seabirds

A change in the distribution of cod catch among fisheries and/or seasons that has adverse effects on
marine mammals and seabirds can impose two types of economic costs. It can decrease the value of
the those marine resources and it can result in more costly restrictions being placed on the
commercial fisheries. However, the current cod [sheries’ interactions with marine mammals and
seabirds are not thought to be large enough to have statistically significant effects on their
populations. The differential effects among the alternatives being considered are thought to be even
smaller. The potential differences are reduced by the expected redeployment of effort for each fleet
participating in the cod fishery if its cod catch is reduced. Even though the fact that the 2.0 million
mt QY for the BSAI groundfish fishery was apparently taken or exceeded in both 1991 and 1992
suggests that the effective redeployment will be severely limited, the alternatives being considered are
not expected to have significant economic effects through their effects on marine mammal and
seabird populations.

4.1.3 Impacts of trawling on the seabed and benthic community

Trawl gear, in particular, has attracted considerable attention in terms of its potential impact on non-
target species and the seabed. Most of these studies have been conducted in the North Sea. Not
only is trawl effort especially high in the North Sea, but concern there over the use of trawl gear has
a history dating back several centuries. The studies discuss both adverse and positive effects of
bottom trawling and note that each depends on several variable factors. It is important to remember
that the potential impacts of bottom trawling become relevant only if any of the alternatives result
in a change in the total amount of trawling in an area, as opposed simply to a change in the amount
of trawling for Pacific cod which is offset by an increase in the amount of trawling for other species
in the same area.

Neither the direction nor the magnitude of the effects of bottom trawling are clear and any
differences in impacts among the alternatives are expected to be offset to some extent by a
redeployment of trawl effort within the groundfish fishery as a whole. Even though the fact that the
2.0 million mt OY for the BSAI groundfish fishery was apparently taken or exceeded in both 1991
and 1992 suggests that the effective redeployment will be severely limited, it is not clear that the
alternative-specific difference in the impacts on the seabed and benthic organisms will have
measurable economic effects.

4.1.4 Expected Elfects of Changes in the Bycaich of Prohibited Species

Due to differences in bycatch rates by fishery and trimester, changes in the distribution of cod catch
by [ishery and trimester can change the bycatch of prohibited species in the cod fishery. However,
such changes would be modified by any associated redeployment of effort to other groundfish
Gsheries. Ignoring the bycatch effects of the redeployment of effort, some of the implications of the
historical hycatch mortality rate data are listed below. Given that the 2.0 million mt OY for the BSAI
groundfish fishery was apparently taken or exceeded in both 1991 and 1992, the effective
redeployment will be severely limited and, therefore, ignoring the redeployment effects probably will
not result in a substantial error.
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1. Halibut bycatch mortality can be decreased by:

a. taking all of the longline catch during the first trimester,
b. replacing [irst trimester trawl catch with first trimester longline catch, and
c. replacing any trawl or longline catch with pot catch.
2, Given recent halibut discard mortalily rates, bycatch rates, and the resulting bycatch

mortality rates, decreasing cod trawl catch during the first Lrimester in order to
increase cod longline catch the third trimester could result in either a small increase
or decrease in halibut bycatch mortality in the cod fisheries.

3. Herring bycatch mortality can be decreased by replacing trawl cod catch with longline
ot pot cod catch. If the cod trawl fishery is eliminated, total herring bycatch in the
BSAI groundfish fishery would be reduced by 0.6% based on 1992 data.

4, Crab bycatch can be reduced by replacing pot catch with trawl catch or by replacing
trawl catch with longline catch. If the cod trawl and pot fisheries are were eliminated,
total red king and Tanner bycatch mortality, respectively, in the BSAI groundfish
fishery would be reduced by less than 2% and by less than 7% based on 1992 data.

5. Chinook salmon bycatch can be reduced by replacing trawl catch with longline or pot
catch. If the cod trawl fishery were eliminated, total chinook salmon bycatch in the
BSAI groundfish fishery would be reduced by 11.6% based on 1992 data.

The current levels of prohibited species bycalch in the cod fisheties are expected to decrease catch
in the fisheries that target on these species but not decrease the long term productivity of the stocks.
Although there can be exceptions in which bycatch in the cod fisheries could have an adverse effect
on long term productivity, such exceptions have not been identified for the cod fishery and certainly
not for the bycatch differences expected among the alternatives being considered. The ¢conomic
effects of decreased catch in other fisheries are considered in the calculation of net benefits (Section
4.1.8).

4.1.5 Expected effects on coastal community stability

The alternatives being considered can affect the stability of coastal communities in several ways. The
seasonal distribution of cod catch can affect the seasonal stability of the coastal communities impacted
by the BSALI cod fisheries. However, given the seasonality of all other fishenes, it is not clear what
changes in the seasonal distribution of cod catch would be beneficial to specific communities.

Community stability is also a function of the level of economic activity supported by the cod fisheries.
A redistribution of catch from the cod trawl fishery to the cod longline fishery would decrease the
level of economic activity in those communities where BSAI cod is processed. This is because a much
larger percent of the cod catch from the trawl fishery is processed on shore. For example in 1992,
21% of the cod catch in the cod trawl fishery was for onshore processing compared to only 1% for
the cod longline fishery (Table Al13). The differences were about the same in 1990-92. Although
the percent of catch for onshore processing was higher in the 1992 pot fishery than in the trawl
fishery, in both 1990 and 1991 the percent was higher in the trawl fishery.

Community stability can also be affected by the eifect the distribution of catch has on the economic

viability of existing fishing and processing operations. With respect to this issue, there are both
immediate and long term considerations. The decision to reduce the amount of cod available to any
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one of the three cod fisheries may result in some operations going out of business. However, given
that the cod fishery is overcapitalized, somc operations may fail even if the distribution of catch
among the three cod fisheries is not chagged. It is not known what the immediate effect of the
alternatives would be in terms of business failures and the resulting instability of associated coastal
communities.

The iong term consideration has to do with the ongoing economic viabitity of participants in the cod
fishery as a whole. lncreasing the allocation either to less profitable participants or to participants
with more specialized operations would tend to decrease the economic viability of the fishery during
periods of less favorable market and regulatory conditions. Due to the substantial fluctuations that
can occur in TACs and market conditions, it is advantageous to have vessels that can switch efficiently
from one fishery to another. Therefore, all else being equal, an action that encouraged the
development of specialized vessels that cannot chan ge fisheries readily would not be desirable. Even
within a year, the ability of a vessel to operate in various fisheries is an advantage in terms of being
able to fish throughout the year. Although profitability is thought to vary substantially within each
cod fishery and to overlap among the three cod lisheries, the factory longliners appear to be the most
specialized operations in the cod fisheries.

4.1.6 Historical use of the cod fishery

For the domestic (DAP) proundfish fishery in the BSAI, trawl gear was dominant from 1981-92.
However, its dominance decreased rapidly beginning in 1989 (Table A4). Trawl gear accounted for
100% of the domestic fishery cod catch from 1981 through 1986, 97% in each of the next two years,
but only 44% in 1992. The percent of the domestic fishery cod catch taken with longline gear
increased from 0% in 1986 to 3% in 1987 and 1988 and then increased very rapidly reaching 49%
for 1992

For the 12-year period as a whole, the total joint venture and domestic (DAH) cod catch was about
1,438,000 mt and the cod catch in the domestic fishery alone (DAP) was about 1,044,000 mt.
Approximately 81% of the DAH cod catch and 74% of the DAP cod catch were Laken with trawl
gear, 17% of the DAH cod catch and 24% of the D AP cod catch were taken with longline gear, and
only 1.6% of the DAH cod catch and 2.2% of the DAP cod catch were taken with pot pgear.

The percent of total DAP cod catch accounted for by each of the three cod fisheries and all other
fisheries for 1990-92 is as follows:

Pacific Cod Fisheries Other Total

Longline Pot Trawl Fisheries
19940 28.3 0.8 51.8 15.0 100.9
1991 36.5 3.1 41.3 19.1 100.0
1992 . 49.1 6.7 23.3 20.8 100.0
1992 adj 39.2 7.4 30.2 23.2 100.0.

The adjusted catch estimates for 1992 (1992 adj) are estimates of what the 1992 catches would have
been: (1) if the full cod trawl fishery halibut PSC bycatch allowance of 2,359 mt had been available
for the cod trawl fishery, (2) if the longline fishery had been closed once its 750 mt halibut bycatch
mortality allowance had been taken, and (3) if the blend estimates of catch had been used to estimate
when the cod TAC and each of these two PSC allowances were Laken.
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The increase in the percent of catch taken with longline and pot gear was in part the result of cod
trawl fishery closures beginning in 1989 due to halibut PSC allowances being taken. The closures
(Table AS) provided improved market and regulalory oppartunities for the use of non-trawl gear.
These opportunities increased participation in the cod fishery by vessels that bad been designed to
use longline or pot gear and by trawl vessels that were refitted to use fixed gear either just during
trawl closures or during the entire fishing year.

4.1.7 Current dependence on the cod fishery

The cod factory longline fleet as a whole is much more dependent on the BSAI cod fishery in terms
of either weeks of operation or product value than is the cod factory trawler fleet. However, within
each fleet there are vessels that are highly dependent on the BSAI cod fishery and there are otber
vessels that have a very low level of dependence on the BSAI cod fishery. Similarly, the cod longline
catcher boat flect as a whole was more dependent on the BSAI cod fishery in terms of weeks of
operation and much more dependent in terms of exvessel value than is the cod trawl catcher boat
fleet. However, within each fleet there are vessels that are highly dependent on the BSAI cod fishery
and there are other vessels that have a very low level of dependence on the BSAI cod fishery. The
measures of dependence and more detailed conclusions were presented in Section 2.2.7.

The dependence of a vessel on a fishery is also determined by its ability to be refitted to participate
in other fisheries. Typically it is much less difficult to refit a trawler to use longline gear than it is
to refit a longline vessel to use trawl gear. The reasons for this include the following: substantially
greater horsepower is required for trawling; the physical configuration of a vessel including the
placement of the wheel house and gear on many longline vessel would make the conversion to
trawling very difficult; and trawlers typically have a large open deck with the space for the gear and
sheltered deck usually used for longlining.

This difference can be used more effectively to argue against an action that will decrease cod catch
with non-trawl gear than to argue in support of an action that will increase catch with non-trawl gear.
To the extent that the former would displace vessels that could not readily enter the trawl fishery,
a high cost could be impased on those associated with the displaced vessels. However, to the extent
that the latter would result in vessel conversions to non-trawl gear, the conversion costs may be
substantial. Basically, a change from the current distribution of catch will impose adjustment costs
that include displacing some vessels and perhaps building new vessels and modifying existing vessels.

4.1.8 Expecied effects on economic benefits to the nation

Estimates of net benefits per metric ton of cod catch (ANB) by cod fishery and trimester for 1991
and 1992 were presented in Section 2.2.13. Despite the fact that the determinants of ANB are
variables that change over time and despite the other stated limitations of the estimates for 1991 and
1992, those estimates of ANB probably provide the best available indication of how a change in the
distribution of cod catch among cod fisheries and trimesters would affect an important subset of net
benefits to the nation. That subset of net benefits combined with the other effects considered
elsewhere in this report address the principal determinants of net benefits from the cod fisheries.

It is very difficult to estimate how ANB will change over time by fishery and trimester. The detail
that is provided, in terms of the components of the estimates of ANB, facilitates estimating how a
specific change in a determinant of ANB would affect the estimates of ANB. For example, if it is
assumed that the discard mortality rate in the cod longline Lshery will be reduced by 50%, the
estimate of ANB in that fishery would be increased by 50% of the current estimate of the halibut
bycatch cost per metric ton of cod catch. Not only is each such change in the determinant of ANB

BSAI Amendment 24 63 October $, 1993



speculative, as is the assumption of no change, but considering only a small number of changes at a
time, when in fact many of the determinants have changed, can give misleading estimates of the
differences in ANB among fisheries and trimesters. Therefore, with few exceptions, such speculations
will be left to the reader. However, if at its April 1993 meeting, the Council identifies specific sets
of changes in the determinants of ANB that it would like to have considered, the resulting estimates
of ANB could be added to this draft report before it is released for public review.

Some of the conclusions that can be drawn form the estimates of ANB and its components are listed
below. These conclusions are based both on variable cost model 2 and on the higher estimates of
tbe prohibited species bycatch costs. The higher estimates attempt to account for both the immediate
and subsequent adjustments to catch quotas in the fisheries that target on the species that are
prohibited species in the groundfish fisheries. The lower estimates only account for the immediate
adjustments. There are two reasons why the conclusions listed below are based on vanable cost
model 2 (Table 4.1). First, for the trawl and pot fleets, model 2 uses the vanable cost data provided
by tbe industry, not the plus and minus 25% data used to generate a range; and for the longline fleet,
model 2 uses what is thought to be the best variable cost data provided for that fleet. Second, a
comparison using all three models would be much more difficult to present and to understand.
However, because the estimates of ANB and its components are presented in Table 2.3 and Figures
2.4 - 2.7 for all three models, comparisons can be made using all the models or any desired
combination of the models.

1. For the cod longline fishery, each 1,000 mt of cod that is transferred from the first
trimester to the third would decrease net benefits by $188,000 or by $228,000 based
on 1991 and 1992 data. This unexpected result is explained by the following: a
decrease in the ratio of product weight to catcb weight between the first and third
trimesters in both years (Table D3); the increase in variable cost between the first and
third trimesters both years (Table 1); and in 1992 a decrease in the average price of
the principal products between the first and third trimesters (Table D2) due to the
concentration of third trimester catch during September.

2. For each 1,000 mt of catch that is taken from the first trimester trawl fishery and
given to the first trimester longline fishery, net benefits would be reduced by $85,000
or by $100,000 based on 1991 and 1992 data.

3. For each 1,000 mt of catch that is taken from the first trimester trawl fishery and
given to the third trimester longline fisbery, net benefits would be reduced by
$273,000 or by $328,000 based on 1991 and 1992 data.

4. Conclusions 2 and 3 would not be changed substantially even if it is assumed that
halibut bycatch mortality will be eliminated in the cod longline fishery.

5. For each 1,000 mt of catch that is taken from the first trimester trawl fishery and
given to the first trimester pot fishery, net benefits would be increased by $212,000
based on 1992 data. 1n 1991, there was not sufficient catch in the pot fishery the first
trimester to allow a meaningful comparison.

Although these comparisons in ANB can be made among cod fisheries and trimester, it is important
to remember that within each fishery and trimester there are substantial differences in ANBs among
individual operations. Therefore, even though the ANB for one fishery and trimester may be
substantially greater than that of a different fishery and trimester, typically some of the individual
operations in the latter fishery and trimester will have ANBs that are substantially greater than the
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ANBs of some of the individual operations in the former fishery and trimester. This means that
reallocating cod on the basis of gear and/or trimester alone will not be optimal with respect to ANB
for the cod fishery as a whole.

An additional problem is that the determinants of ANB for each fishery and trimester will change and
those changes and their effects on ANB are very difficult to predict accurately. This means that it
is much more difficult to predict whether a specific change in the distribution of the cod TAC among
fisheries and trimesters will increase or decrease net national benefits than it is to estimate what the
net benefits were for a recent distribution.

The problem of ANBs overlapping among individual operations for different fisheries and trimesters
and the probiem of not being ahle to predict many of the changes in ANB by fishery and trimester
generally are addressed much more successfully by the market mechanism than by an allocation board
or committee.

Table 4.1 Estimates of net benefit per metric ton of cod catch (ANB)
and its components by cod fishery, trimester, and year,
based on variable cost model 2 for each fishery, 1591-92.
1991 1992 1991 1992
Jan- Jun- Sep- Jan- Jun- Sep- Jan- Jan-
. May Aug Dec May Aug Dec Dec Dec
Longline
Gross 845 784 722 777 704 772 784 749
Var. cost 509 548 552 483 560 676 535 524
Hal. low 5 15 15 9 35 23 11 20
Hal. high 5 16 16 10 39 25 12 22
Oth. proh 0 0 0 0 0 0 0 0
Gf. cost 11 10 21 11 21 27 23 16
ANB w/lo 321 181 134 273 88 46 215 150
ANB w/hi 321 179 133 272 84 44 214 188
Pot
Gross . 671 749 1,017 658 768 710 765
var. cost . 336 432 431 513 S07 384 507
Hal. low . 1 o] 1 0 1 1 1
Hal. high . 1 0 1 0 1 1 1
Oth. proh . 1 5 1l 2 1 3 1
Gf. cost . 1 1 1 4 4 1 3
ANB w/1lo0 . 333 315 585 141 -143 324 255
ANB w/hl . 332 311 584 140 =144 321 253
Trawl
Gross 1,194 . . 1,129 . . 1,194 1,139
Var. cost 601 . . 577 . . 601 577
Hal. low 25 . . 29 . . 25 29
Hal. high 42 . . 50 . . 42 50
Oth. proh 5 . . 4 . . 5 4
Gf. cost 140 . . 136 . . 140 136
ANB w/10 428 . . 397 . . 428 397
ANB w/hi 406 . . 372 . . 406 372
Note: All figures are dollars per metric ton of cod catch. ANB w/lo

and ANB w/hi, respectively,

are estimates of ANB with the lower

and higher estimates of the bycatch cost of prohibited species

per metric ton of cod catch.
the trawl fishe the second and third trimesters of
1992 or 1n the pot fisher

meaningful estimates of B.
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4.1.9 Expected distribution effects

The alternatives being considered include explicit and/or implicit redistributions of cod catch among
the three cod fisheries. An alternative that provides more cod for one fishery at the expense of
another lends to benefit participants in the former at the expense of participants in the latter. If
there had been no cod trawl fishery in 1992, the loss in product value to the trawl fishery as a whole
would have been $54.3 million. The comparable estimates are $72.8 million for the cod longline
fishery and $9.8 million for the cod pot fishery. It is not clear how much of this product value could
be made up by increased participation in other fisheries.

The fact that the 2.0 million mt OY for the BSAI groundfish fishery apparently was taken or
exceeded in both 1991 and 1992 suggests that the redeployment of effort, that will result from
management action that directly or indirectly reduces the amount of cod taken in one cod fishery,
will be competitive or displacing redeployment, as opposed to redeployment that increases catch in
other fisheries. For example, the elimination of the cod trawl fishery would be expected to result in
some former participants in the cod trawl fishery entering other trawl fisheries and the cod longline
and pot fisheries or increasing their participation in those fisheries. This will decrease the loss they
would otherwise hear, impose a loss on current participants in other trawl fisheries, and decrease the
gain to the current participants in the cod longline and pot fisheries.

4.1.10 Expected effects on consumers

Due to the relatively low importance of BSAI cod in the budgets of most consumers and due to the
availability of substitutes for BSAI cod, none of the alternatives is expected to have a measurable or
significant effect on domestic consumers with respect to the amount of food available or the price
of that food.

4.1.11 Expected effects on competitiveness of the US fishing industry

An explicit or implicit allocation of cod to operations that are currently less profitable or that could
hecome unprofitable if market or regulatory conditions deteriorate would tend to decrease the
compelitiveness of the US fishing industry in domestic and world markets. The difficulty in
determining which cod fishery will terd to be the most competitive and the fact that within each cod
fishery there 1s likely to be a range of very unprofitable to very profitable operations increase the
probability that the allocation decision made will decrease competitiveness. Often the use of the
market mechanism to allocate resources will increase the competitiveness of the domestic industries.
However, as stated in Chapter 1, this is not one of the options being considered to allocate the cod
TAC among cod fisheries and cod fishermen.

4.1.12 Expected effects on reporting, management, enforcement, and information costs

4.2 Other Aspects of the Allernatives

A variety of additional issues or aspects of the alternatives are discussed below. With respect to some
of the issues, there is not sufficient information to do more than note the potential of a beneficial
or adverse effect and perhaps provide some idea concerning the probability that the polential effect
will occur. Such information or lack of information is difficult to deal with. It typically would be a
mistake either 10 assume that such effects will occur or to ignore them.
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421 Attainment of OY with existing PSC hmits

Prior to the use of blend estimates of calch, it appeared that the BSAI groundfish OY had not been
attained. For 1991 and 1992, the blend estimales of total catch for the TAC species in the BSAI
groundfish fisheries are 2.2 million mt and 2.0 million mt, respectively. Therefore, the 2.0 million mt
QY was taken in both years. Based on 1991 gear-specific and larget species-specific discard mortality
rates for the BSAI trawl fisheries, 1991 and 1992 bycatch rates, and 1991 and 1992 blend estimates
of catch, the estimates of halibut bycatch mortality in the BSAI groundfish trawl fisheries are 4,600
mt for 1991 and 3,849 for 1992. Given that the current halibut bycatch mortality limit is 3,775 mt,
it would appear that the OY can be taken without either increasing the halibut PSC limit for the
trawl fishery or without decreasing the cod trawl fishery’s halibut PSC allowance and cod catch.

The ability to take the 2.0 million mt OY approximately within the halibut PSC limits for the trawl
and longline fisheries does at least three things. It eliminates the potential benelfit of increasing the
percent of the OY that can be taken with the existing halibut PSC limit by decreasing catch in the
cod trawl fishery. It indicates that the appropriate measure of the cost of halibut bycatch is in terms
of foregone catch and benefits in the halibut fishery, not foregone catch and benefits in other
groundfish trawl fisberies (See Seetion 2.2.13 and Appendix D). And because it indicates that
groundfish catch will be limited by the OY rather than by the PSC limits, it increases the potential
for implementing a more efficient and comprehensive halibut bycatch management regime. In terms
of halibut bycatch management, this decreases the potential benefits of the alternatives to the status
guo that are being considered in Amendment 24.

4.2.2 Differences in the guantity and quality of biological data from the cod fisheries

Some have supgested that it is far easier to gather catch, discard, and prohibited species bycatch data
on longliners than on trawlers and that the greater temporal distribution of catch in the longline cod
fishery provides better biological data for the assessment of the status of the cod resource. Both
issues are discussed in this section.

The methods employed by observers to obtain total calch, discard, and prohibited species bycatch data
on trawlers and longliners are very different. However, the reliability of the resulting data is
dependent upon many factors from the cooperation of the crew, to the set-up of the vessel and the
abilities of the observer involved. The following are the methods used by observers to obtain the
information in question on longliners and catcher/processors followed by an evaluation of the
1eliability of the data.

There are two methods used to obtain total catch weights on longliners. The brst is to extrapolate
the observer’s sample data to tbe set and the second is to back calculate the production figures to
the retained catch and add in the amount discarded. The amount discarded is calculated using the
observer’s sample data. In most cases, species the vessel does not process are dropped-off by the
rollerman or landed and set aside for the observer. In either case the observer is able to count and
weigh, or apply average weights to, each discard species. The only time quantifying discards becomes
a problem is when the vessel discards targel species in the factory. On many vessels it is impossible
for the observer to simultaneously monitor the line and the discard chute. The most frequently
encountered prohibited species on a longliner is Pacific halibut. Observers are able to get reliable
data on the number of halibut observed. However, this species is rarely landed requiring observers
to estimate weights and may have to forego viability sampling in some situations.

Observers on catcher/processors calculate total catch in one of two ways; they either utilize a
volumetric measurement of the codend or fish bin, or they back-calculate from production figures and
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add in the discards. Quantifying the amount of discards can be very difficult however. Because there
are so many factors that determine what is discarded, it may appear that there is not necessarily any
rhyme or reason to the way a vessel discards catch. For instance the crew may discard some of the
pollock less than 26 cm, but not all; or they may fill their hold wath part of a codend, and discard the
remainder regardless of fish size. Another common scenario is that, due to the number of crew
available to sort, just a portion of a given species may be discarded; or a certain species may be
discarded from one haul but not the next. With so many factors influencing discards, it can be very
difficuit to determine, let alone quantify, the discards on catcher/processors. With few exceptions
observers on catcher/processors can obtain numbers, lengths, and weights of all prohibited species.
They are also able to determine viability of the halibut in their samples.

If tota] catch is calculated using production figures, the limited number of species and products makes
back-calculating from production figures a simpler process on longliners. The alternate methods of
calculating total catch, sample data (longliners) and volumetric measurements (catcher/processors)
are more comparable. The reliability of the longline data is dependent upon the observer’s ability
to obtain representative average weights for all species in the sample, while that of the
catcher/pracessor is dependeat on the observer’s ability to determine a bin or codend volume and
density. Assuming you have observers of equal experience and ability either method of estimating
catch size should produce reliable data. As described above estimating discards on longliners is also
a simpler process, and should provide more credible data. However, it should also be remembered
that observers have obtained discard figures with little or no trouble from some catcher/processors.

More prohibited species data are obtained consistently from catcher/processors than from longliners.
The majority of longline crews are reluctant to bring halibut on board precluding observers from
getting lengths, weights, or viability data.

In general, sampling on longliners is a more straight-forward and simpler process which may result
in more reliable data. However, it should be remembered that reliability of data is not something we
can gauge. We assume that simpler and less variable the sampling procedures results in more reliable
data. The otber factor that cffects data credibility is the expenience and ability of the observer
involved. Whereas a good observer will probably do a credible job on any vessel a less experienced
or marginal observer will probably obtain more reliable data on a longliner.

Maintaining a year-round fishery could have a beneficial impact on the stock assessment process by
providing data on intra-annual growth and other life history processes and by eliminating the need
to specity the additional model structure that is currently required to account for intra-annual patterns
of effort deployment. However, because cod is taken in other fisheries as bycatch during much of
the year, and because the required samples can be collected from the current non-trawl cod fishery,
the biological sampling issue does not provide a justification for increasing the proportion of the TAC
taken with non-trawl gear.

In summary, differences in the quantity and quality of biological data from the cod fisheries do not
appear to provide much justification for favoring a specific allocation of the cod TAC among the cod
fisheries and/or among trimesters.

423 Gear conflicts and vessel safety

A reallocation of cod to the cod longline or pot fishery will tend to increase gear conflicts within the
groundfish fishery because, typically, there are fewer gear conflicts among trawlers than they are
either among non-trawlers or between trawlers and non-trawlers. A decrease in tbe size of the trawl
cod fishery could decrease conllicts between the cod trawl fisheries and fixed gear fisheries for
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groundfish and crab. An increase in effort in the cod pot fishery could increase gear contlicts for all
three cod fisheries and other fisheries as well

Because the potential for gear conflicts can be reduced substantially by better communications among
fishermen and by other means, gear conflicts are not expected to have an important effect on the
relative merits of allocation among the three cod fisheries. Although exclusive time/area openings
by cod fishery could be used to eliminate gear conflicts, it is not clear that such a remedy would be
needed. This solution is beyond the scope of the alternatives being considered.

Gear-specific differences in vessel safety have not been identified. However, season-specific
differences in vessel safety are more apparent. The wind speed and wave height data presented in
Tables A40 - A42 indicate that November through January is often the most hazardous period for
fishing in the BSAL

4.2.4 Effects on other fishenies

A change in the distribution of cod catch among the three cod fisheries and/or trimesters will affect
both the periods of time which the vessels that participate in the BSAI cod fisheries will have
available to participate in other fisheries and the incentives these vessels will have to participate in
other fisheries. Although the responses of each fleet are difficult to predict, some possible effects
can be identified.

Some of the vessels that participate in the BSAI cod fishery have the option to also participate in the
GOA cod fishery. As a result of Amendment 23 to the GOA FMP (i.e., the Inshore/Offshore
allocation), this option is limited to catcher boats and very small catcher/processors. Therefore, an
alternative that reduced the catch available to one of the BSAI cod fisheries would tend to result in
increased competition in the GOA by some vessels in that BSAI cod fishery.

QOther potential effects on other fisheries will be identified by the AP, SSC, and Council when this
report is reviewed in April and by the others after the draft is relcased for public review.

42,5 Fairness and equity

The determination of what is fair is very subjective. The Council has often used the historical
distribution of catch to define what is fair and has favored the traditional fishery. For example, the
principal objective of the Inshore/Offshore allocation amendments was to prevent preemption of one
group of participants by another. Alternatively, it can be argued that it is not fair to the nation as
a whole to have an allocation that does not maximize the benefits that the nation can receive from
its cod resources or from all resources into which cod is an input. These two definitions of what is
fair often have different implications concerning what allocation is fair. The latter would include
environmental benefits and costs to the extent they can be measured; therefore, it would include what
some have referred to as being fair to the ecosystcm. Because the rate and magnitude of change
from the current distribution clearly affect adjustment costs, the historical distribution of catch is of
importance in terms of both concepts of equity.

4.2.6 Difficulties associated with changing the fishing vear for Pacific cod to September - August

If it is determined that there are sufficient benefits to the cod fishenies to change the cod fishing year
to September - August, two issues need to be resolved before a final decision can be made
concerning the merits of such a change. The first issue has to do with allowing the cod TAC and the
cod fisheries’ PSC allowances to be exceeded by perhaps more than 509% for the calendar year in
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which the transition would take place to the September - August fishing year. This issue is discussed
in Section 3.8. The other issue is the scheduling changes that would be necessary to have a
September - August fishing year. This latter issue is the topic of this section.

Under the status quo aiternative, 25 percent of the initial TAC proposed for Pacific cod dunng the
annual specification process is available for harvest at the beginning of each fishing on an interim
basis. The interim TAC subsequently is superseded by the final initial TAC, which becomes effective
normally by late January or February of each fishing year. Under existing regulations, directed fishing
for Pacific cod with gear other than trawl gear commences on January 1 of each year; ishing with
trawl gear is prohibited uatil January 20.

Under one alternative, the FMP would be amended 10 establish a September 1 - August 31 fishing
year for Pacific cod. Two options are presented to implement this alternative. Option 1 would revise
the annual specification process so that final initial TAC amounts for Pacific cod and associated PSC
bycatch allowances would be available for harvest on September 1 of each year. Option 2 would not
significantly revise the annual specification process, hut would allow for the harvest of a subsequent
year’s interim TAC starting on September 1 of the current year.

Option 1 wouid require that final ABC, TAC, and PSC bycatch allowances be published in the
Federal Register by September 1 of each year. To allow for this schedule under existing procedures
for annual establishment of fishery specifications, the Council would be required to provide proposed
recommendations to NMFS by May of each year for publication in the Federal Register for pubic
review and comment. Similarly, the Council would be required to provide final recommendations to
NMFS by July or early August. This schedule for the annual establishment of Pacific cod TAC and
associated bycatch specifications could require that a separate Stock Assessment and Fishery
Evaluation (SAFE) report be prepared for Pacific cod to support proposed and final
recommendations by the Council.

Under Option 1, directed fishing for Pacific cod would commence on September 1 and continue until
the directed fishing allowance is reached subject 1o bycatch and other regulatory consiraints {e.g.,
fishing with trawl gear currently is prohibited from January 1 until January 20 of each year). If the
fishery were allowed to continue without interruption until the directed fishery allowance was
harvested, target operations for Pacific cod likely would extend into the following calendar year,
particularly if gear specific allocations of TAC are implemented to reduce fishing competition for cod
among the trawl, hook-and-line, and pot gear fleets. Notwithstanding the advantages this option may
present with respect to benefits to the cod fisheries, the implementation of this option could be
administratively expensive.

Analyses of resource assessment survey data or other stock assessment information typically are not
available before November of each year. A May - August specification process for Pacific cod,
therefore would be based on status of stock informatijon that is 6 - 12 months old. Although this
schedule may not pose concern from a stock management perspective, questions exist whether
adequate information would be available to establish specilications for a Pacific cod TAC and
associated PSC allowances separate from other groundfish TAC and bycatch considerations that
would continue to be developed during a September - December specification process. Furthermore,
new information developed during this process may induce industry or other special interest groups
to argue for inseason adjustments of Pacific cod TAC or associated PSC bycatch allowances.
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In summary, additional management and administrative costs under this option inciude those
associated with (1) BSAI Plan Team preparation of a separate SAFE report or other status of stock
document to support Council recommendations for Pacific cod TAC during a May - August TAC
specification process; (2) Council consideration of proposed and final Pacific cod TAC specifications
would require that this agenda item he addressed within a time schedule that would allow for a
September 1 starting date of the Pacific cod fishery, including the possibility of a separate Council
meeting in early August of each year; (3) additional NMFS staff time to prepare, review, and approve
separate TAC and bycatch specifications for the Pacific cod fishery and any associated NEPA and
ESA documentation and determinations, and develop separate monitoring programs for this fishery;
and, (4) additional administrative and management costs associated with mid-season adjustments or
respecification of Pacific cod TAC and PSC specifications if new information became available during
the September - December specification process for other groundfish species that warrant such
inseason revisions.

Option 2 for a September 1 opening date of the Pacific cod fishery essentially would maintain the
existing September - December TAC specification process for Pacific cod, except that the framework
process for establishing interim TAC amounts would be revised. Under this opticn, the interim TAC
for an upcoming fishing year would be based on an established percentage of the present year’s TAC
and be made available for harvest on September 1. The existing FMP establishes interim TACs at
25 percent of the TACs proposed by the Council during its annual September meeting. The FMP
could be amended, however, to authorize an adjustment of this percentage by regulatory amendment
to allow for a larger or smaller percentage of the proposed Pacific cod TAC to be available to the
fishery on September 1. Once the interim TAC amount was harvested, the Pacific cod fisheries
would be closed until the final TAC specifications were effective, typically by late January or February
of eachb year.

Option 2 would involve fewer administrative and management costs relative to the option 1 because
a separate TAC specification process would not be required for Pacific cod. Additional costs could
be incurred by the fishing industry, however, becaunse target fishing for Pacific cod would be
prohibited from the time the interim TAC or associated bycatch allowances were taken until final
TAC and bycatch specifications were effective. If the interim TAC were maintained at 25 percent
of the present year’s TAC (about 41,000 mt based on the 1993 TAC), and assuming a weekly catch
of about 7,000 mt per week (based on weekly catch of Pacific cod in all fisheries in January and
February, 1993), the interim fishery could last 6 - 7 weeks before the interim TAC is reached and the
Pacific cod fisheries are closed until final TAC specifications are effective.

4.2.7 Options for changing the allocation of the cod TAC among trimesters once the initial
allocation has been established

One alternative would amend the FMP 1o establish trimester apportionments of the Pacific cod TAC.
Under this alternative, there are three options concerning the Council/NMFS process for changing
the trimester apportionments once they have been established. They are: (1) an FMP amendment,
(2) a regulatory amendment, and (3} a framework that could be used annually. The last option would
be similar to the process currently followed by the Council for setting seasonal allowances for the
pollock roe and non-roe seasons.

There are two major problems with a framework process that uses the pre-season TAC specification
process. First, NMFES simply cannol ever complete the filing of the final specifications before the
beginning of the year. The timing is wrong (too close to the beginning of the fishing year) and the
more tasks the Council loads into the process, the less likely NMFS is going to be able to get the
final specs [iled anytime close to the beginning of the year. The second problem is more substantive,
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the specification process is so rushed that it is unlikely to resull in carefully reasoned allocation
decisions or perhaps even conservation decisions. There is doubt whether the spec process will allow
NMTFS time 1o ensure that it is meeting the requirements of other applicable law, such as, the
Endangered Species Act (ESA), the Marine Mammat Protection Act (MMPA) and the National
Environmental Policy Act (NEPA). It is not known if GCAK would flatly say as a matter of law thal
apportioning the Pacific cod TAC by seasons annually in the spec process is illegal. However, GCAK
probably would advise the Council against overloading the September-to-December spec process with
even more substantive determinations that must be made considering that there are already more
determinations required during this time period than can be accomplished with existing staff and time
constraints before the beginning of the year. The so-called September-to-December process really
is a November-to-February or March process, and loading more into it will delay things even more.

A framework for cod similar to that for apportioning pollock between the A and B seasons would
tend to have substantially greater allocation effects than does the pollock framework. This is because
the three cod fisheries are much less homogeneous than are the pollock fisheries and, therefore, the
apportionments among trimesters can be used to a greater extent both to allocate the cod TAC
among the three cod fisheries and to determine the benefits each fishery will receive from it cod
harvest.

428 Benefits of explicit allocations by fishery with respect to establishing optimal seasons for each
fishery

In the absence of an explicit allocation of cod by fishery, the calch in each fishery is determined by:
(1) the cod TAC; (2) the amount of cod that is taken in the other cod fisheries before they are closed
by their halibut PSC limits; (3) the amount of cod that is expected 1o be taken as bycalch in other
fisheries (principally non-cod trawl fisheries); (4) its own halibut PSC limit; and, particularly if the
PSC limits do not constrain catch, (§) the pace at which cod is harvested in each fishery.

If each cod fishery had an explicit share of the cod TAC, a fishing season could be set for each
fishery that would allow it to maximize the benefits it can derive from that level of catch. The
oplimal season for each fishery, which would be determined by biological, environmental, regulatory,
and market conditions, could differ substantially from the current season on a yearly basis. In the
absence of explicit allocations by fishery, common seasons are required and agreement on optimal
common seasons s expected to be very difficult. This was demonstrated in late 1992 when the
Council was unable to agree on a season change for 1993.

Most cod products are frozen and can be stored for up to a year without a significant decrease in
product quality (MacCallum et. al). This has two important effects on the optimal season. First, the
seasonality of demand principally affects the optimal season through storage and interest costs.
Second, cansistency of catch throughout the year is not required to have a consistent and predictable
monthly supply of cod for specific markets.

4.2.9 Allocating the TAC by trimester and changing the cod fishing vear to September - August

One alternative is to aliocate the TAC by trimester and also change the cod fishing year to
September - August. If it is determined that trimester apportionments will be used, it would appear
that the benefits of changing the fishing year would be eliminated for the most part and without some
of the difficulties and costs associated with changing the fishing year.
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There are two exceptions to this. If the objective is to assure that catch during September -
December is not limited by catch during the remainder of the year, both changes would be necessary.
This is because with a January - December fishing year, catch in excess of the apportionments for the
first and second trimesters together would reduce the amount of the TAC actually available in the
third trimester. There may also be strategic political or negotiation reasons for a group that prefers
to fish in September - December to want both changes.

The potential problem of excess catch in the first two trimesters and the resulting decrease in
allowable catch during the third trimester is reduced substantially for two reasons. First, as noted in
Item 1, the NMFS is expected to be able to monitor the cod TAC and its apportionments
successfully. Second, because the apportionment for the second trimester is expected to be much
smaller than that for the First or third trimester, excess catch in the first trimester can be adjusted for
by reducing second trimester catch and the probability of substantial excess catch in the second
trimester is lower. Therefore, if the objective is to assure that at least a fixed percent of the TAC
is available the third trimester (September - December), seasonal apportionments probably are
sufficient. If the concern is that any apportionment that is not used the first trimester (January -
May) should be taken in the third trimester (September - December), not in the second trimester
(June - August), the rollover rules can be written to address this concern.

It is not clear that also changing the fishing year would be an advantage to one or more of the cod
tisheries in terms of the amount of the cod TAC that is reserved for cod bycatch in other fisheries.
However, the fishing year change could increase the probability that cod would become a prohibited
species in other groundlish fisheries in the June - August.

4.3 Social and economic effects of the preferred alternative

The principal benefits from the preferred alternative are in terms of the stability it provides and the
ability to shift longline catch from the second to third trimester, if the longline and pot gear
apportionment is not all taken during the first trimester. This statement is supported by the following
14 points which summarize information presented in this chapter of the EA/RIR/IRFA. That
information is based on data and analyses contained in Chapters 2 and 3 and Appendices A - L.

1. Expected Elffects on Coastal Community Stability

The preferred alternative is not expected to result in a sufficiently large change in the distribution
of catch by fishery or season to have a measurable effect on the stability of coastal communities.
However, by fixing the allocation of cod between the trawl and non-trawl fisheries, the preferred
alternative eliminates one source of uncertainty. This should be of some benefit with respect to
community stability.

2. Historical Use of the Cod Fishery

As noted above, the preferred alternative will fix the distribution of cod between the trawl and
non-trawl fisheries at about the average for the last few years.

3. Curmrent Dependence on the Cod Fishery
Because the preferred alternative will fix the distribution of cod between the trawl and non-trawl

fisheries at about the average for the last few years, the preferred alternative will tend to allow each
cod fishery to maintain its current level of dependence.
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4. Expected Effects on Economic Benefits 1o the Nation

Given that the preferred alternative is not expected to result in a significant change in the distribution
of cod catch by fishery and given that the differences in the estimates of net benefits per metric ton
of cod catch by fishery are not significantly different, the preferred alternative is expected principally
to provide benefits as the result of increased stability and decreased uncertainty. The preferred
alternative will also provide benefits by allowing a transfer of longline catch from the second to the
third trimester. However, the latter benefit is expected to be quite small because the fixed gear
fishery is expected to request and take most or perhaps all of its annual apporticnment during the
first trimester.

5. Expected Distribution Effects

The preferred alternative will maintain the recent distribution of catch between the trawl and
non-trawl fisheries.

6. Expected Effects on Consumers

The preferred alternative is not expected to have an effect on domestic consumers with respect to
the amount of food available or the price of that food because of (1) the relatively low importance
of BSAI cod in the budgets of most households, (2) the availability of substitutes for BSAI cod, and
(3) the minimal effect the preferred alternative is expected to have on the distribution of cod catch
by fishery or season.

7 Expected Effects on Competitiveness of the US Fishing Industry

The preferred alternative is expected to have too smail of an effect on the distribution of catch to
have a measurable effect the competitiveness of the US fishing industry in domestic and world
markets. However, by fixing the allocation of cod between the trawl and non-trawl fisheries, the
preferred alternative eliminates one source of uncertainty. This should be of some benefit with
respect 10 meeting business plans and being competitive in international markets.

8. Expected Effects on Reporting, Management, Enforcement, and Information Costs

The preferred allernative is not expected to have an important effect on reporting, management,
enforcement, and information costs. The annual determination of the trimester apportionments will
require some time by the Council and NMFS. However, because the allocation of cod between trawl,
longline and pot, and jig gear has been set, the process for apportioning the trawl fishery halibut PSC
limit among trawl fisheries should be less contentious and less costly. There will be a small increase
in the cost of monitoring the cod TAC and implementing closures because there will be separate
quotas and closures by gear group. The net effect is expected to be a small increase in management
COsts.

9, Attainment of OY with Existing PSC Limits

The preferred alternative is not expected to havc a significant effect on the ability of the groundfish
fishery to take the 2.0 million mt OY approximately within the halibut PSC limits for the groundfish
fishery.

10.  Differences in the Quantity and Quality of Biological Data from the Cod Fisheries
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The preferred alternative is not expected to change the quantity and quality of biological data from
the cod fisheries.

11. Gear Conlflicts and Vessel Safety

The preferred altemnalive is not expected to have a large enough effect on the distribution of catch
by gear or season to affect gear conflicts or vessel safety.

12. Effecis on Other Fisheries

The preferred alternative is not expected to have a large enough effect on the distribution of catch
by gear or season to affect other fisheries significantly.

13. Fairness and Equity

The determination of what is fair is very subjective. The Council has often used the historical
distribution of catch to define what is fair and has favored the traditional fishery. For example, the
principal objective of the Inshore/Offshore allocation amendments was to prevent preemption of one
group of participants by another. Alternatively, it can be argued that it is not fair to the nation as
a whole to have an allocation that does not maximize the benefits that the nation can receive from
its cod resources or from all resources into which cod is an input. These two definitions of what is
fair often have different implications concerning what allocation is fair. The latter would include
environmental benefits and costs to the extent they can be measured; therefore, it would include what
some have referred to as being fair to the ecosystem. Because the rate and magnitude of change
from the current distribution clearly affect adjustment costs, the histoncal distribution of catch is of
importance in terms of both concepts of equity.

The differences by gear in estimated net benefits per metric ton of cod catch are not substantial
enough 1o justify a change in the distribution of catch among gear groups. Therefore, the preferred
alternative, that approximately maintains the current distribution, is equitable in terms of both
standards of equity.

14, Options for Changing the Allocation of the Cod TAC Among Trimesters Once the Initial
Allocation Has Been Established

By limiting the framework authority to apportion seasonally its portion of the cod TAC to the
longline and pot gear fishery, the preferred alternative makes the annual process much less
contentious than if this authority also were created for trawl gear. However, it would have been even
less contentious if the longline and pot gear apportionment had been split between longline and pot
gear.

In summary, the preferred alternative meets the Council’s objective to provide a measure of stability
to the fishery while allowing various components of the industry to optimize their utilization of the
resource. By doing this with only a minimal increase in management costs, the preferted alternative
is expected to provide net benefits to the nation.
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5.0 EFFECTS ON ENDANGERED AND THREATENED SPECIES AND ON THE ALASKA
COASTAL ZONE

Fishing activities conducted under any of the allernatives considered would not alfect any endangered
or threatened species listed under the Endangered Species Act in any manner not already considered
in (1) the formal consultations conducted on the BSAI and GOA groundfish fisheries (both dated
April 19, 1991), the 1992 BSAI total allowable caich specifications (January 21, 1992), and
Amendment 18 to the BSAI FMP (March 4, 1992); and (2) the informai consultations conducted
regarding the impacts of the 1992 GOA total allowable catch specifications (December 23, 1991), the
1993 BSAI and GOA total allowable catch specifications on Steller sea lions (January 20, 1993, and
January 22, 1993, respectively), the impacts of the 1993 BSAIL and GOA groundfish fisheries on listed
species of salmon (April 21, 1993) and lsted species of seabirds (United States Fish and Wildiife
Service, February 1, 1993). Therefore, no further consultation, pursuant to Section 7 of the
Endangered Species Act, is required for implementation of any of the alternatives, including the
proposed aclion.

Each of the alternatives discussed above would be conducted in a manner consistent, to the maximum
extent practicable, with the Alaska Coastal Zone Management Program within the meaning of
Section 307)c)(1) of the Coastal Zone Management Act of 1972 and its implementing regulations.
6.0 OTHER EXECUTIVE ORDER 12291 REQUIREMENTS

Executive Order 12291 requires that the following three issues be considered.

1. Will the amendment have an annual effect on the economy of $100 million or more?

2. Will the amendment lead to an increase in the costs or prices for consumers,
individual industries, Federal, State, or local government agencies or geographic
regions?

3. Will the amendment have significant adverse effects on competition, employment,

investment, productivity, or on the ability of U.S. based enterprises to compete with
foreign enterprises in domestic or export markets?

Regulations increase some costs, decrease others, and cause a redistribution of costs and benefits.
The alternatives are expected to have different effects both on net benefits to the nation and on the
distribution of those benefits. None of the alternatives are expected to have an annual effect of $100
million,

None of the alternatives are expected 10 lead to a significant change in the prices paid by consumers,
local governments, or geographic regions because the total supply of fishery products is not expected
to be affected measurably. Costs of management and enforcement are not anticipated to change
substantially.

Some of the alternatives being considered could have adverse effects on competition, employment,

investment, productivity, innovation, or on the ability of U.S. based enterprises to compete with
foreign enterprises in domestic or export markets.
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7.0 IMPACT OF THE AMENDMENT RELATIVE TO THE REGULATORY FLEXIBILITY
ACT

The Regulatory Flexibility Act (RFA) requires that impacts of regulatory measures imposed on small
entities (i.e., small businesses, small organizations, and small governmental jurisdictions with limited
resources) be examined to determine whether a substantial number of such small entities will be
significantly impacted by these measures. Fishing vessels are considered to be small businesses.
Fewer than 300 vessels are expected to participate in the BSAI cod fisheries in 1993 and beyond.
Each alternative is expected to benelit some of these small businesses and have adverse effects for
others.

8.0  FINDING OF NO SIGNIFICANT IMPACT

For the reasons discussed above, implementation of the none of the alternatives being considered
would significantly affect the quality of the human environment, and the preparation of an
environmental impact statement on the final action is not required under Section 102(2)(c) of the
National Environmental Policy Act or its implementing regulations.
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National Marnine Fisheries Service, Alaska Fisheries Science Center
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Table Al Annual BSAI Pacific cod catch, TAC, biomass, and catch as a psrcent
of biomass, 1981-%2 [metric tons).

Year Total 2 change from TAC % of TAC Biomass Catch as a %
cakch previous year taken egtimate of biomass
1981 62,395 78,700 79.2% 1,011,283 a.2%
1882 64,544 4.1% 73,700 82.5% 1,159,875 5. 4%
1983 87,273 49, 8% 120,000 al.1% 1,285,518 7.6%
1984 127,735 31.3% 210,000 a0.8% 1,26%,541 10.1%
1335 144,272 12.9% 220,000 £5.6% 1,313,997 11.0%
1586 137,869 -4.4% 229,040 60.2% 1,241,831 11.1%
1987 157,611 14.3% 284,040 56.3% 1,253,152 12.6%
1388 197,054 25.0% 200,000 98.5% 1,199,335 15.4%
1538% 168,382 -14.6% 226,075 74.5% 1,045,358 16.1%
1590 17%,515 41.2% 145,975 87.8% 851,171 19.7%
1591 218,064 2cd.2% 154,650 112.0% 734,151 27.5%
1992 205,326 -5.8% 182,000 112.8% 717,532 28 .6%
Sources: The estimates of foreign and joint venture catch for all years and

the estimates of domestic catch for 1581-89 are from PacFIN. The
1390 estimates of domestic catch are from the weekly processor
report data set. The 1991-22 estimates of catch are bhlend
estimates based on both observer and weekly processor data sets.
Wikh the exception of the 1981-39 domestic data, these data
include estimates of discards. These are the sources of all the
catch and preoduct weight data in this report.

The biomass estimates are based on annual trawl surveys of the EBS
and periodic trawl surveys of the AI area. The AI biomass
estimates for the years without surveys are interpolated from the
Al survey estimates.
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Table A2

Sources :

Year

15881
is8az
1983
1984
1985
1986
1987
1988
1985
1990
1991
1982

Table A3

Sources:

EELA

Year

1981
1982
1983
1984
1985
1986
1987
1988
1989
1290
1851
1992

Annual BSAI Pacific cod catch by fishery, 1981-92

For
Catch

39,113
28,174
41,5086
58,510
57,177
38,860
54,746

1981-90¢ -

eign
Share

63%
43%
43%
46%
40%
29%
35%

PacFIN,

1990

Joinkt Venture

Catch

9,159
13,592
14,262
30,771
41,272
62,542
58,157

106,891
44,617
3,077

Share

15%
21%
15%
24%
28%
416%
37%
556%
Z26%

Ak

fmetric tons) .

Domestic

Catch

14,123
23,179
41,410
38,453
45,823
34,068
44,708
87,163
123,764
167,458
218,064
205,326

- Weekly processor report,
1991-92 - Blend estimates.

Annual BSAI Pacific ecod catch by gear,

Longli
Catch

6,113
3,622
6,851
27,453
37,621
26,611

1%9a81-90 -

ne Gear
Share

10%
6%
7%

21%

26%

19%

31l%
1%
2%

27%

37%

49%

FacFIN,

amandment 24 Appandix 2

15890

Fob Gear

Catch Share
21 0%

63 0%

89 0%

329 0%

184 0%
1,386 1%
6,673 3%
13,680 7%

Share

23%
36%
43%
30%
32%
c5%
28%
44%
74%
95%
100%
100%

1981-92 {(metric tons).

Trawl Gear

Catch

56,283
al,322
90,407
100,282
106,651
111,196
109,104
194,160
154, 265
126,413
131,483
90,272

- Weekly processor report,
17291-92 - Blend estimates.

Share

g0%
S4%
93%
9%
4%
8l%
69%
99 %
92%
72%
60%
44%

Octaber 5,

1993



Table Ad

Year

1981
1932
1983
1984
1985
1386
1587
1988
1989
159990
1931
1892

Year
1581
1582
19873
1984
19865
1386
1887
1988
1989
1950
1951
1952

Sources;

BSAT Amendment 24 Apperdix A

Annual discribution of BSAI Pacific cod catch among gear groups

by fishery,

1981-92.

Annual distributicon (metric

Foreign
Longline Trawl
6,086 33,027
3,617 24,556
6,847 34,560
27,4458 31,085
17,5872 15,605
26,563 13,298
47,028 7,718

Annual percent distribution

Foreign

Longline Trawl

16% 84%

12% 37%

16% 84%

17% £3g

66% 34%

67% 33%

86% 14%
1531-90 - PacFIN,

Joint
Venture
Trawl

g,159
13,592
14,3&2
30,771
41,272
€3,942
58,157

105,891
44,617
2,077

JV
Trawl

105¢%
LO0%
100%
100%
100%
100%
100%
100%
100%
100%

1591-92 - Blend estimatas.

longline

101,182

Longline

0%
(%
0%
0%
0%
02
i3
1%
11%
28%
37%
49%

tons)

Domestic

Pot

1:
6;
13,

Domest
Fot

0%

0%
0%
0%
0%
1%
3%
7%

1990 - Weekly processor report,

21

K

&9
329
le4
386
673
680

ic

Trawl

14,097
23,175
41, 385
38,445
45,774
33,956
43,230
84,269
105,647
118,336
131,688
90,272

Trawl

100%
100%
100%
100%
100%
100%
97%
97%
gee
71%
60%
44%

ortobar

[
o

.

L1993


http:fish,,.ry

Table AL

Year

1990

Source:

Table &6

Year

1981
1982~
1983
1984+
1285
1284
14387
1988
1385+
1850*
1851
1352

Note:

Sources:

Closures of the domestic trawl fishery for

Pacific

Area

1/2H
BOAIL

1/2H
BEAL
1/2H
1/2H
BSAT
BSAI

1
ESAI
BSAI

Cod in the BSAT, 1990-92.
Date cCause
5730 - 12/31 PSC Halibut
6/30 - 12/31 PSC Halibuk
2/17 - 3/31 PSC Halibut
3/08 - 3/31 PSC Halibut
4/19 - 5/03 PSC Halibut
5/03 - 12/31 PSC Halibut
5/08 - 1/01 PSC Halibut
7/08 - 12/31 PSC Halibut
2/15 - 12/31 PSC Bairdi crab
2/16 -  3/07 PSC Halibut
5/6 - 12/31 PSC Halibut

NMFS Alaska Region.

Annual distribuytion of BSAI Pacific cod catch by seasops,
1981-92 (metric tons).

Jan-

Catch

17,155
19,080
44,536
51,021
68,884
85,546
53,164
126,366
93,317
113,787
140,154
132,778

May
%

27%
29%
46%
40%
48%
48%
53%
64%
S55h%
65%
64%
65%

Jun-Aug

Catch

17,112
23,757
30,762
29,233
32,100
33,024
27,553
25,164
28,954
32,720
41,318
60,095

These data are for the foreign,
domestic fisheries combilned.

an

1681-90 -
1591-%2 -

PacFIN,

BSAT Apendment 24 Appendix A

— Strong year classss.

1830 - Weekly
Blend estimates.

A-4

%

27%
37%
32%
23%
22%
24%
17%
13%
17%
15%
19%
29%

joint wventure,

Sep-Dec

Catch

28,129
22,107
21,980
47,480
43,287
39,300
46,894
45,524
46,111
29,029
36,592
12,453

processor report,

and

%

45%
34%
23%
7%
30%
29%
30%
23%
27%
17%
17%

6%

October 5,

1343



Table A7

Yaar Jan
1931 2

1982 1

1583 3

1584 2.
1985 3

1386 2

1387 7

1388 20.
1385 28.
1350 21.
1351 23.
1382 16.
Year Jan
1981 3%
1982 2%
1583 3%
1984 2%
1585 2%
1586 2%
1587 5%
1383 10%
15845 17%
1380 12%
1991 11%
1862 8%

o) =T B2 O L B s Lo O O

Monthly Pacific ccd catch in the BSATI, 1381-52.

Feb

B Lk Lot =
[a= NG A RN UL « UG RENE IR Vo S PN

Bo B L
M

Feb

5%

2%
10%

6%
12%
13%
21l
19%
15%
17%
12%
13%

Sources: 1931-90
1361-32

53541 Amendmenc (4 Appendix

1 o b= OO o m b

Catch in thousands of metric tons

Mar Apr May Jun Jul Aug
2.2 2.3 7.5 6.7 4.8 5.6
4.4 7.5 4.3 4.1 11.86 8.0
9.4 11.40 11.0 10.3 10.1 10.4

14.2 21.9 5.2 9.8 9.3 10.1

15.9 14.2 17.7 8.4 12.¢6 11.1

18.2 15.2 11.7 13.% 8.2 9.9

21.1 11.2 10.3 10.5 11.0 5.6

33.1 27.8 8.1 10.0 8.7 6.5

13.8 15.7 5.9 10.0 10.0 8.9

25.1 17.5% 19.8 15.0 7.4 10.4

23.8 51.3 15.1 9.1 13.2 19.1

30.2 43.6 16.4 16.86 25.2 13.3

Catch as a percent of annual catch

Mar Apr May Jun Jul Aug
4% 4% 12% 11% 8% 3%
7% 12% 7t 5% 18% 12%

10% 11% 11% 11% 10% 11%

11% 17% 4% g% 7% 8%

112 10% 12% 6% 5% 2%

13% 11% 9% 10% 7% 7%

13% 7% 7% 7% 7% 4%

17% 14% 4% 5% 4% 3%
8% 3% €% B% % 5%

14% 10% 113 5% 4% 6%

11% 24% 7% 43 % 9%

15% 21% 8% 8% 12% 9%

PacFIN, 1880 - MWeekly processcr rsport,

Blend =stimates.

.

Fo

o L Lo Lo WD s OO0 B O U B B

Sep

10%
B%
4%
7%

B%

-
A

6%
9%
5%

5%

et

.

o Lt ]

0 W B =] O b =] By

Oct

12%
7%
3%

9%
7%
10%
7%
6%
5%
4%

o

Now

.

umunun

O o OO0
N .

.

oWy 1O WO L

Dec

e
(ST W RTIR I-Y

[
ko o
.

WA= O gy o =] WD O O

Dec

14%
11%
10%
14%
7%
4%

4%
7%
3%
3%
u%



Table A8 Seasonal Pacific cod catch in the BSAI by fishery and gear,

1981-92.
Catch in thousands of metric tons
Foreign JV Domestic

Year LGL TWL Total TWL Total LGL POT TWL Total
1981

Jan-May 1.4 8.8 10.2 2.2 2.2 .0 4.8 4.8

Jun-Aug L7 7.8 8.5 5.3 5.3 .0 3.2 3.2

Sep-Dec 4.0 16.4 20.4 1.7 1.7 . 6.1 6.1
1582

Jan-May .5 5.7 6.3 3.8 3.9 8.9 3.9

Jun-Aug .5 6.6 7.1 8.5 8.9 0 . 7.7 7.7

Sep-Dec 2.5 12.3 14.8 .7 L7 6.6 6.6
1983

Jan-May 3.2 1lo.6 13.8 3.6 3.6 .00 27,1 2702

Jun-Aug .8 5.1 9.9 10.4 10.4 0 10.% 10.5

Sep-Dec 2.8 15.0 17.8 i\ .4 0 i.8 3.8
1284

Jan-May 5.3 2.8 8.0 17.2 17.2 0 25.8 25.8

Jun-Aug 2.2 11.8 14.¢ 11.1 11.1 0 4.2 4.2

Sep-Dec 20.0 1l6.4 36.5 2.5 2.5 0 . 8.5% 8.5
1985

Jan-May 13.7 1.2 14.9 17.3 17.3 . . 38,7 3.7

Jun-Ahug 1.7 5.6 7.3 13.4 18.4 .0 6.4 6.4

Sep-Dec 22.2 12.8 135.0 5.6 5.6 .0 . 2.7 2.7
1586

Jan-May 8.9 .2 9.1 jo.1 30.1 0 1 26.2 26.3

Jun-Aug .4 4.6 5.0 2l1.6 21.6 L0 . 6.4 6.4

Sep-Dec 17.2 8.4 25.7 12.2 12.2 0 .0 1.3 1.4
1987

Jan-May 20.8 .0 20.8 3.0 39.0 -6 .0 22,7 23.4

Jun-Aug .2 1.1 1.3 15.6 15.6 .3 0 10.4 10.7

Sep-Dec 26.0 6.6 32.86 3.6 3.6 .4 .1 10.1 10.&
19828

Jan-May . . . g4.0 94.0 .2 1 32.1 32.4

Jun-Aug . . . 8.3 8.3 .5 1 16.3 16.9

Sep-Dec . . . 7.6 7.6 1.9 2 35.%9 37.%9
1989

Jan-May . - . 34.0 34.0 2.6 .0 55.7 53.3

Jun-Aug . . - . . 3.7 .1 25,2 25.0

Sep-Dec . . . 10.6 10.4 7.7 .0 27.8 35.5
1990

Jan-May . . . 3.1 3.1 13.2 .0 92.4 105.6

Jun-Aug . . . . . 16.8 1.0 15.0 32.7

Sep-Dec . . . . . 17.7 .4 11.0 25.6
1991

Jan-May . . . . . 28.7 .1 111.4 140.2

Jun-Aug . . . . . 21.6 2.9 16.9 41.2

Sep-Dec . . . . . 29.4 3.8 3.4 36.6
1992

Jan-May . . . . . 56.4 3.7 72,7 132.7

Jun-Aug . . . . . 38.6 9.4 12.6 60.0

Sep-Dec - . . . . 6.2 .6 5.6 12.5

BSaI Amendment 24 Appendix A A-6 October 5, 19971



Table AA8

Yeay

1981
Jan-May
Jun-Aug
Sep-Dec

1582
Jan-May
Jun-Aug
Sep-Dec

1983
Jan-May
Jun-Aug
Sep-Dec

1984
Jan-May
Jun-Aaug
Sep-Dec

1985
Jan-May
Jun-iaug
Sep-Dec

15845
Jan-May
Jun-aAug
Sep-D=¢

1987
Jan-May
Jun-Aug
Sep-Dec

1988
Jan-Way
Jun -Aug
Sep-Dac

1589
Jan-May
Jun-Aug
Sep-Dec

15490
Jan-May
Jun-aug
Sep-Dac

1651
Jan-May
Jun-Aug
Sep-Dac

1562
Jan-May
Jun-hug
Sep-Dec

Sourcas:

Continued.

LGL

23%
11%
66%

15%
15%
0%

47%
12%
41%

15%
82
T3%

36%

4%
59%
33%

2%
5%
44%

55%

1981-90
1991-32

Foreign

TWL Total
27% 26%
24% 22%
C0% 52%
23% 22%
27 25%
S0% 53%
30% 33%
26% 24%
43% 421%
9% 14%
g% 24%
53% B2%
6% 26%
29% 13%
65% 61%
2 23%
35% 13%
£3% 64%
0% i8%
15% 2%
55% 60%
- PacFIN,

Percent of annual catch

av
™L Total
24%  24%
56%  58%
15%  18%
208 29%
66%  55%
C% 5%
25% 253
2%  72%
3% 3%
56% 562
16%  36%
8% 2%
42%  42%
24%  44%
14% 142
47% 47%
343 34%
19% 193
£7%  67%
27%  27%
6% 6%
86%  B6%
8% 8%
7% 7%
76% 763
24%  24%
100% 100%
1990 -

- Blend estimates.

B5AT Ame=ndment 24 Appendix A

LGL

48%
52%

0%
30%
70%

45%
25%
31%

7%
20%

T3

18%
26%
55%

28%
35%
37%

35%
27%
37%

56%
38%
H%

Domestic

FOT TWL
34%
23%
43%
8%
33%
. 28%
100% 66%
25%
. 9%
al%
112
22%
80%
14%
6%
98% ek 3
. 19%
2% 4%
1% 53%
1% 24%
98% 23%
28% 38%
22% 19%
50% 4131%
28% E2%
42% 23%
30% 2h%
0% 78%
T1% 13%
20% 9%
1% 85%
43% 13%
56% i%
27% 80%
69% 13%
4% a%

Weekly processor report,

Total

34%
23%
43%

38z
33%
28%

6%
25%
9%

67%
11%
22%

80%
14%
5%

7%
19%
4%

2%
24%
24%

37%
19%
43%

48%
23%
29%

63%
20%
17%

64%
lox
179,

65%
29%

a
-1

Deotober 5,

1393



Talzle AS

Year

1550
Longline
Cod
Non-cod
Fot
Cod
Trawl
Cod
Non-cod

1591
Longline
Cod
Non-cod
Fot
Cod
Trawl
Cod
Non-cod

1352

Longline
Cod
Non-<od

Pot
Cod
Non-cod

Trawl
Cod
Non-cod

Distribution

Jan

1z2.
4.

11
7

7

.58
.01

48
25

.78
.00

.24
_32

.87
.00

-0%

Feb

1.43
.01

18.40
z2.75

4.84
.00

.00

13.61
8.03

8.88
.13

.00

4.96
11.58

B3AT Arendment 24 Appendix A

of domestic BSAI Pacific cod catch by fishery and menth,

Cod catch in thousands of metric tons

Mar Apr
1.45% l1.656

.00 .00
16.87 1z .24
2.14 3.9l

04 Q2
.02 .03
16.04 43.13
2.74 1.37
10.68 17.38
.00 .01
-00 .42
16.70 23.04
2.175 2.76

May Jun Jul
3.51 4.14 5.39
-03 .0z 5
.00 .35
12.17 €.18 .25
4.12 4.61 1.32

7.23 6.43 £.23
.o .01 .11
e
5.80 .01 .30
2.11 2.57 5.8z
10.45 10.23 15.83
.00 01 .05
3.1% 2.72 4.32
.00 -
1.71 .22 .
1.03 3.45 4.81
A-8

Aug Sep
7.11 5.31
04
.63 .20
.02 .06
2.60 3.71
8.6% 6.44
.08 .02
2.13 1.28
.00 .
8.16 2.53
12,37 .21
.07 .01
2.38 .54
.00
.00 .
3,38 2.57
Groober £

Qct

[oh}

S99

.15
.75

.15
.01

.50

.88

1%80-52.

NMowv

3.55
.02

.27

.01

.54

.00

11

.00

.45

.95

Total

47 .

86

31.

79,

ay

80.
41.

40

.39

.77

57

100.9

13,
LU0

47

68

.58
42,

39



Table A9 Continued.

Percent distibution of <od catch among months by fishery

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec Total
1990
Longline
Cod 5% T% 4% 3% 7% S% 11% 1S% 11% 13% TR 6% 100%
Non-cod 6% 7% 0% 2% 13% 12% 24% 23% . 12% 1% . 100%
Pot
Cod . . . . 0% . 26% 46% 15% 12% 2% . 100%
Trawl
Cad 14% 21% 23% 14% 14% 7% 0% 0% {% 0% ER 3% 100%
Non-cod 13% 9% T% 12% 13% 15% 3% 8% 12% 6% 1% 0% 100%
1991
Longline
Cod 6% E% 6% 9% 9% 5% 8% 113 3% 2% 12% 8% 100%
Non-cod 0% 1% 12% 7% 1% 2% 16% 25% 7% 3% 3% 1% 100%
Pot
Cod . 0% 0% 1% - . 11% 32% 15% 23% 8% 7% 100%
Trawl
Cod 12% 15% 18% 48% 6% 0% E 0% . . . . 100%
Non-cod 18% 19% TE 3% 5% 6% 14% 20% 6% 2% 0% R 100%
1392
Longline
Cod 8% 0% 11% 17% 10% i0% 16% 12% 6% . . . 1u0%
Non-cod 1% 47% 0% 4% 1% 2% 18% 25% 2% . . . 100%
Pot
Cod 0% 0% 0% 3% 21% 20% 2% 17% 1% . . . 100%
Non-cod . . . 45% . 51% . . . . 130%
Trawl
Cod 3% lox 25% 48% 1% 0% . 0% . - . . 100%
Nan-~cod 1€% 27% 6% 7% 2% B% 12% 3% o% 4% 1% 2% 100%

BSAY amendment 24 Pppendix A A-8 October %, 1993



Takle AS

Year Jan
1480
Longline
Cad 13%
Non-cod 0%
PFat
Cod
Trawl
Coad a5%
Nan-cad 22
Total 100%
1991
Longline
Cod 20%
Non-cod 0%
Pot
Cod
Trawl
Cod 48%
Non-cod 31%
Total 100%
1992
Longline
Cod 49%
Non-cod 0%
FPot
Cod 0%
Non-cod
Trawl
Cod B%
Non-cod 43%
Total 100%
Sources:

Ceontinued.

Feb

14%
0%

75%
11%
100%

18%

0%

51%
30%
100%

3%
0%

0%

19%

44%
100%

B3AI Amendnenc 24 Appensix &

Percent

Mar

B%
0%

83%

100%

21%
0%

0%

67%
12%
100%

55%
9%
100%

diztibution of cod catch among fisheriess by month

Apr

9%
0%

59%
22%
100%

13%
0%

0%
B4%

100%

40%
0%

1%
53%

6%
100%

Weekly processor report
Blend estimates 199%1-92.

May

18%
0%

0%
£1%

21%
100%

48%
0%

38%
14%
100%

a4%
0%

19%

10%
6%
100%

data -

Jun

28%
0%

41%
31%
100%

71%
0%

D%
26%
100%

62%
0%

162
0%

1%

21%
100%

1994,

Jul

T3%
1%

3%
18%
100%

47%
1%

5%

~
L

14%
100%

Aug

£B%
0%

6%

0%
25%
100%

46%
0%

11%

DL
13%
100%

6B%
0%

13%
0%

0%
19%
100%

Sep

2%

1%
40%
100%

63%
0%

[
L]
oF

S Ca
- ]

100%

66%

a9
4

6%

27%
100%

Och

74%
0%

2%
2%

21%
100%

T5%
0%

oy
1003

140%
100%

L3235

Now

56%
0%

0%
410%

100%

95%
0%

DR
100%

100%
100%

Dec

52%

16%

100%

83%
0%

100%

100%
100%

Total

28%
0%

1%

52%
19%
100%

36%
3%

41%
19%
100%

49%
0%

7%
0%

23%
21%
1N0g



Table A10 annual distribution of BSAI Pacific cod catch in the

domestic

{DAP)

1990-92 {metric tons).
Gear/Target 1280 1991
gapecies Catch % Catch %
Longline
Pacific cod 47,404 99 .6% 79,387 99.6%
Rockfish 7 0% 2 0%
Sablefish 131 3% 283 4%
Turbhot 36 ES 0 0%
Othear 20 .0% 31 .0%
Total 47,598 100% 79,703 100%
Pot
Pacific cod 1,386 100% 6,673 100%
Sablefish . .
Other . . . .
Total 1,388 100% 6,673 100%
Trawl
Pacific cod 86,770 73.3% 90,141 68.5%
Arrowth f1l. 44 .0% 25 .0%
Atka mack, 3,608 3.0% 2,411 1.8%
Flat-other 34 .0% 957 .73
Pollock-bot 17,138 14.5% 22,013 16.7%
Pollock-mid 5,467 4.6% 4,621 3.5%
Rock sole 2,939 2.5% 6,365 4.8%
Rockfish 1,580 1.3% 1,028 .8%
Sablefish 6 .0% 12 0%
Turbot 112 .13 115 1%
Yellowfain 546 .5% 3,944 3.0%
Other 93 1% 7 0%
Total 118,336 1G0% 131,688 1002
Other
Pacific cod 139 100%
Other . .
Total 139 100%
Grand total 167,458 100% 218, 064 100%

sSources:

Blend estimates

BSAI Amendment 24 Appandix A

1831-92.

Weekly processor report data - 1990.

100,803
139

140
101,182

13,680
0
0
13,680

47,885

3,404
449
19,615
3,657
5,292
1,232

8,533
204
30,772

117
76
192

205,326

Notcher &,

fishery by gear and target species,

53.0%

L

W A 4 =] AN D
SO R Qe o o o

= UT s

9.5%
.2%
100%

60.6%
39.4%
100%

100%

16973



Table All

by gear and target species,

Cod catch as a percent of other groundfish catch

Gear/Target
species

Longline
Arrowth f1.
Rockfish
Sablefish
Turbot
Other
Total

FPor
Sablefish
Other
Total

Trawl
aArrowth f1.
atka mack.
Flat-other
Pollock-bot
Pollock-mid
Rock sole
Rockfish
Sablefish
Turbot
Yellowfin
Other
Total

1990

— —
Ol 0 D

.8%
7%
.6%

c %

. dw

w@
=1

1%

[o)
Q

.8%
. 9%
1%
.9%

2.1%

1991

Source: Weekly processor report -
Blend estimates -

BSAI Amendment 24 Appendix A

15991-92.

ay ~J

0 o o 0 o oF

O ~] I d o O

S

.0%
.6%
TR
1%
.4%
7%
.4%

L2%

[

Iy Ry O =

a

.9%
8%
2%
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Table &12

Week
ending

1/05
1/12
1/19
1/26
2/02
2/09
2716
2/23
3/01
3/08
3715
3722
3/29
4/05
4/12
4/19
4726
5;”03
S/10
5/17
5/24
5/31
6/07
6/14
6/21
6/28
7705
7/12
7719
T/26
g/02
B,/09
8/16
8/23
8/30
9/08
9,13
3/20
9/27

3541 Ancndmanl 24 appendix

Longline
Cod Other
1,228 0
2,248 0
3,901 3
5, 854 3
7,871 4
9,875 4
12,229 134
14,720 124
17,748 135
19,744 135
22,489 135
25,429 135
28,432 135
31,788 144
34,998 115
38,240 145
41,816 145
45,818 146
48,722 147
50,831 147
53,440 148
56,263 148
59,020 148
61,157 145
63,674 159
66,4938 154
65,251 155
72,479 158
76,215 160
79,431 le4
82,329 203
85,934 225
89,236 244
52,209 256
94,696 273
37,218 273
35, 440 273
100,903 278
100,903 278

2

S

Cumulative cod catch and cumulative

[}
rt
I
i
[}

HiE e SO0 o000 0000000000000 0 Cc o000 0o oo

Cod

0
0

0

146
1,249
3,234
6,033
6,210
6,210
6,735
12,059
17,713
22,914
26,194
32,997
37,700
42,542
45,956
47, 489
47,654
47,657
47,668
47,668
47, 6668
47,877
47,883
47, 883
47,883
47, 843
47,883
47,883
47,883
47,885
47,835
47,885
47,885
47, 885
47,885
47,885

Other

Total
Cod

1,242

2,273

3,951

9,453
16,037
24,047
32,654
37,972
42,598
46,219
54,865
63,881
72,741
80,135
91,069
99,806
108, 673
116,364
121,277
124,737
128,983
132,746
137,171
141,139
145,220
149,375
154,165
159,202
164,908
170,238
174,482
179,289
184,439
188,792
162,681
196,098
199,092
201,449
202,058

1993

halibut bycatch by gear and date,

Trawl Cod
Halibut

Ty @ O

53

190
193
143
215
352
502
634
707
891
1,078
1,395
1,663
1,787
1,793
1,793
1,793
1,793
1,793
1,798
1,798
1,798
1,758

1,798
1,798
1,798
1,798
1,798
1,798
1,798
1,798
1,798
1,798

1962,

Longline
Halibut

59
119
159
218
278
324
370
414
446
199
553
660
687
877
997

1,133

1,293

1,452

1,551

1,668

1,867

2,151

2,499

2,809

3,257

3,883

4,534

4,991

5,345

5,728

6,105

6,536

6,535

7,232

7,572

7,811

8,012

8,162

8,165



Table 412 Continued.

Week
ending

10/04
10/11
10/18
10/2%
11/01
11/08
11/1%
11722
11/29
12/08
12713
12720
12/27
12/31

Source:

Longline

Cod Other
100,903 278
100,903 278
100,903 278
100,903 278
100,903 278
100,903 278
100,903 278
100,903 278
199,903 278
100,903 278
100,903 278
100,903 278
100,503 278
100,902 278

Blend estimates.

B3A?l Aamsndment 24 Appendix A

Cod

13,680
13,689
13,680
13,680
13,680
13,680
13,680
13,680
13,680
13,680
13,630
13,680
13,6380
13,680

Other

[ e e e e e e S Sy e il e

Trawl

Cod

47,835
47,885
47,885
47, 885
47,8885
47,885
47,885
47, 885
47, 885
47,885
47,885
47,885
47,88%
47,885

Other

39,739
40,051
40,351
40,737
41,081
41,230
41,317
41,404
41, 442
41, 547
41,815%
42,026
42,23S
42,3387

Oceocher §,

Total
Cod

202,486
202,798
203,098
203,483
203,827
203,976
204,064
204,151
204,189
204,293
204,566
204,773
204,982
205,124

1%233

Trawl Cod

Halibut

1,798
1,798
1,798
1,798
1,798
1,798
1,798
1,798
1,798
1,798
1,798
1,798
1,798
1,798

Longline
Halibut

8,165
8,165
8,165
8,165
8,165
8,165
8,165
8,165
8,165
8,165
8,165
8,165
8,165
8,165



Table AlZ Distribution of Pacifi¢ ¢od catch among at-gea and
onshore processors for each of three domestic BSAI
Pacific cod fisheries, 1880-592 (metric tcns).

1590 1991 1552
Longline
AL-Sea 46,533 98% 78,109 98% 100,312 99%
Onshaotre B70 2% 1,278 2% 532 1%
Pot
At-3S=a 1,027 T4% 5,781 R7% g,670 T1%
Onshore 358 26% 892 12% 4,010 29%
Trawl
At-Sea 59,402 68% 59,274 GE% 38,057 79%
Onshore 27,387 32% 10, 887 34% 9,828 21%
Sources: Weekly processor report data - 198%0.
Blend estimates - 19931-92.
Table Al4 Percent distribution af species mix in sach of threze domestic
BSAI Pacific cod fisheries, 1950-92.
Longline gear Pot gear Trawl gear
Species 1990 1991 1992 1980 1931 1952 1950 1991 1392
Pacific cod 93% 85% 85% 58% 96% 55% £4% S8% 59%
Arrowth f1l. 1% 2% 1% 0% 0% 0% 2% 2% 4%
Atka mackerel 0% 0% 0% . 0% 0% 1% 1% 4%
Flat-other 0% 0% 0% 1% 0% 0% 4% 3% 3%
Pollock 1% 3% 3% 0% 0% 0% 19% 27% 21%
FRcck scle 0% 0% 0% . 0% a% 5% 4% 4%
Rockfish 0% 0% 1% . 0% a% 1% 2% 1%
Sablefish 0% 0% 0% . 0% a% 0% 0% 0%
Turbot 0% 1% 0% 0% 0% 0% 0% 0% 0%
Yellowfin 0% 0% 0% 1% 1% 0% 1% a% 0%
Other 5% 8% 9% 1% 3% 5% 4% 3% 4%
Source: Weekly processor report data - 1999¢.

Blend estimates - 1991-92.

B3AL Amendment 24 Appendix A A-15 October 5, 1993



Table Al5 Annual estimated gross wholesale value for each of three
domestic BSAI cod fizheries in thouzands of dellars, 1980-82.

1990 1991 1992

Longline cod fishery

Cod 52,785 56,384 70,761

Other groundfish 1,044 2,127 2,001

Total value 53,840 58,511 72,762
Fot cod fishery

Ced 1,501 3,921 9,685

Other groundfish 4 9 104

Total value 1,505 3,930 2,799
Trawl cod fishery

Cod 94,491 93,782 48,553

Other groundfish 9,643 3,477 5,712

Total value 104,134 103,259 54,265
Source: Weekly processor report data 1990-91,

Product data 1992,



Table Als Eszstimated retained, discarded,

and tcoctal catch for each

cf three domestic BSAI cod fisheries, 1950-92.
Year/Gear/Species Retained Discarded Total % Retained
1530

Lengline
Cod 47,3538 45 47, 404 100%
Cther groundfish 1,066 4,124 5,180 21%
Pct
Cod 1,382 4 1,86 160%
Other groundfish 2 44 45 4%
Trawl
Cod 83,709 3,061 B6, 770 9%
Oother groundfish 8,743 40, 3402 49,106 18%
1551
Longline
Ced 77,842 1,545 73,387 98%
Other groundfish 2,215 11,318 13,533 lay
Pot
Cod 6,498 175 6,673 97%
Other groundfi=zh 32 239 271 12%
Trawl
Cod 87,042 3,099 80,141 97%
Other groundfish 9,785 54, 953 64,738 15%
1852
Longline
Cod 99,035 1, B&& 104,803 28%
Other Groundfish 1,724 16,331 18, 1055 10%
Pot
Cod 13,577 103 13,680 9G%
Other groundfish 91 6553 744 12%
Trawl
Cod 44,548 3,337 47, 885 53%
Other groundfish 5,820 27,337 33,157 18%
Seurce: Weekly processcr report data - 1350.

Blend estimates - 1991-32.

BSAL Amendment 24 Appondix a

Dotokber

s,

1983



Table Al7 Annual weight (metric tons) by cod product form for three
domestic BSAI Pacific cod fisheries, 1990-52.

1890 1991 1592
Gear /Product Juantity % Quantity % Quantikty %
Longline
Whole fish 47 0% 105 0% 27 0%
H & G 27,746 93% 34,962 6% 42,521 96%
Salted & split 20 0% 127 0% 40 0%
Roe only 213 1% 207 1% 427 1%
Fillets 13 0% 143 % 802 %
Minced fish . . 10 0% 150 0%
Fish meal 1 0% 13 0% 8 0%
Other 1,691 6% 211 2% 481 1%
Pot
Whole fish 25 3% 9 0% 16 0%
H& G 715 84% 1,850 78% 4,366 79%
Salted & split 1 0% 141 6% 374 7%
Fillets 45 6% 43 2% 325 6%
Minced fish . . . . 104 2%
Fish meal 12 1% 2 0% 158 3%
Other 44 5% 319 13% 161 3%
Trawl
whole fish 4,125 10% 7,701 20% 636 4%
H & G 16,704 41% 10,963 29% 5,337 32%
Salted & split 6,275 15% 6,438 17% 2,304 14%
Roe only 409 1% 353 1% 185 %
Fillets 7,860 19% 7,587 20% 5,131 31%
Surimi . . ) . 176 1%
Minced fish 715 2% 1,178 3% 1,166 7%
Fish meal 128 0% 2,394 6% 1,523 9%
Other 4,467 11% 1,473 4 300 2%

Source: Weekly processor report data - 19%0-91,
product data - 19892.

BSAI Amendment 24 Appendix & A-18 Ootaber 5, 1993
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Table AlS8

Blend estimates of BSAI groundfish catch

Pacific
cod

1551
Longline target
Cod 79,237
Arr
Rck £ a
Sabl 283
Turb )
Qth 25
Subtot 79,697
Pot target
Cod 6,673
Sabl .
Oth .
Subtot B,673
Trawl target
Cod 90,141
Arr 25
Atk 2,411
Flat 857
PclB 22,013
PolP 4,621
Rcks 6,365
Rekt 1,028
S3abl 12
Turb 115
Yelf 3,954
Oth 2
Subtot 131,683
Total 218,052

AT Trow
tocth

3,466
1,463
172
602
7,814
575
712
1,497
155
1,885
175

18,671

21,030

BsAI Arendment 24 Appendix &

Atrka
mack

3587
24,975

562

26,732

26,737

Flat
other

327
26

357

4,509
126

56
4,027
5,758
1,411
6,157
361

19

152
13,410
5

35,961

36,349

Pollock Rock

2,576
8

0
2,584

LEN]

41,060
171

526
3,112
336,500
1215194
240,040
205

z8

221
8,062

2

1626125

1628711

s0le

22

]
[

6,560

122
1,235
2,585

234

36,283

(metric tons)

Rock
fish

288
0
13
279
1

581

2,648
55
814
15
645
289
88
5,270
29
106
25

g
10,035

10,617

DoLolser &,

by species and

Sable Turbot
fish

358 575
3 1

g 3
2,548 1,300
6 12
2,915 1,890
0 0
) )
0 0
17 190
30 403
55 46
2 ]

28 209

1 123
8 1

47 127

97 184
257 5,060
1 0
1 0
543 6,357
3,448 8,248

1293

target fishery,

Yellow
fin

39
39
592

4,276
§S

52

7,231

&

;

104,596

117,605

117,651

Other

7,225

125

35
7,386

4,759
113
B84
851

4,172

1,485

2,830
603

23

213
3,802
20
19,835

27,445

1991-92.

Total

92,820
8

30
4,745
23

61
97,787

65,943
0
0
6,944

154,879
2,434
30,459
15,129
381, 142
1223995
79,715
10, 069
551
8,196
143,735
76
2050381

zZ15511¢2



Table 218 Continued.
Facific Arrow
cod tooth
1992
Longline target
Cod 100,903 1,655
Reckt . 1
Sabl 139 268
Subtot 101,042 1,924
Pot target
Cod 13,680 3
Sabl 0 0
COth . .
Subtot 13,680 4
Trawl target
Cod 47,885 2,885
Atk 3,404 205
Flat 449 351
PolE 19,615 3,743
PolP 3,657 325
Rcks 5,282 526
Reckt 1,232 1,558
Sabl . 1
Yelf 8,532 437
Oth 153 7
Subtot 90,261 10,017
Total 204,882 11,945
Source:

BsAT Amendment 24 Appendix A

Atka
mack

57
57

12

49,957

50,026

NMFS Alazka Region blend

Flat Pollock Rock
other sole
275 3,188 28
0 . .
& 1 .
281 3,190 28
1 7 2
. 0 .
. % .
2.487 14,879 3,502
39 AB3 44
1,242 1,227 699
7,388 /35,2938 6,651
1,223 754,951 443
4,845 10,073 26,084
243 1,328 61
17,035 12,815 14,4lé
1 4 0
34,601 1435168 51,907
34,883 1438365 51,837
estimates - 1991-92,
A-20

Rock
fish

B3B8

304
1,143

[ QY

1,174
3,494

507
132

11,836
33
17,314

18,460

Sable
fish

173

1,807
1,987

75

2,074

Qctoker %,

Turbot

l!
2,

574

445
024

81
34
14
174
134
0
220
2

1

0
66l

Yellow
fin

31

31

277

0
1,527
8138
23
6,635
0

137,384

146, 664

2,693 146,778

1233

Other

11,166
0

146
11,312

669
0
15
684

3,007
193
1,583
4,567
1,356
1,874
552

1
7,815
850
21,787

33,783

Total

118,957
4

4,115
123,077

14,423
1

15
14,429

81,042
52,450
7,339
579,063
764,290
55,448
19,328
31
198,533
888
1858422

1935338



Table Al9 Estimated bycatbch for BSAT domastic groundfish fisheries
and fishery,

1990-92.

Bering SeasAlesubian Islands 1930

by species

Fishery Halibut Bairdi Red king Chinaaok 0 salmeon Herring
Longline
Pacific cod 1,736.4 1,496 2 4 22
G. turbot 22.3 7 u] 0 a
Rockfish 2.3 o 0 o 0
Sablefizh 332.1 45 0 o g
Other 8.4 26 0 0 0
211 targets 2,108.7 1,580 2 4 22
Pot
Pacific cod 21.2 20,023 9,762 G 0
All targets 21.2 24,023 9,762 Y 0]
Trawl
Pacific cod 1,456.4 431,222 12,912 3,264 107
Artrawtooth 2.5 1,936 13 I 2
Atka mackerel 138.2 252 255 90 234
Flatfish 2.2 4,792 454 1 1
3. turbot 157.5 2,954 1,154 ga 51
Bottom pollock 665 .2 176,204 7,339 1,344 1,723
Pelagic polleck 2,183.9 567,586 11,526 8,701 13,832
Rock =mole 283.8 406,978 58,106 201 11
Rockfish 125.7 2,509 583 23 206
Sablefizh 4.9 2,120 47 5 0
Yellowfin 53.2 112,976 S0 19 14
Cther L4 342 4] 1 1
211 targets 5,075.9 1,710,657 899,428 132,810 16,215
All gears/targets 7,205.8 1,732,258 105,182 13,814 16,237
Bering Sea/&leutian Islands 1991
Lengline
Pacific cod 3,714.0 12,262 111 55 61 .0
Arrowtooth B.3 o 0] 0] { 0
. turbot .5 2 0 0 b} L
Rockfish 3.0 1 0 0 o L0
Sablefish 343.7 33 71 o o .0
Cther 1.2 12 0 a a .0
All targets 4,071.8 12,2140 182 S5 61 .0
Pot
Pacific cod 59.4 110,506 11,787 a 4] .0
Sablefizh .0 2 0 0 4] .0
411 targets 59 .4 110,508 11,797 0 0 .0
Trawl
Pacific ced 2,924.3 645,179 4,811 7,410 66 17.8
Arrowtooth 3.3 1,366 7 2 B9 L2
Atka mackerel 68.1 324 148 152 20 .0
Flatfish 75.2 239,510 2,346 47 76 27.8
G. turbot 403.8 16,7039 1,497 39 8 .0
Botteom pollock 1,180.1 1,013,748 2,596 5,5%6 11,253 275.8
Pelagic pollock 271.9 49,818 269 27,782 22,123 535.8
Rock =ols 1,361.3 854,602 87,960 869 1,040 25.0
Rockfish 167.0 5,872 165 816 7 .2
Sablefish 41.3 718 2 1 1 0
Yellowfin T .1 799,852 23,598% 538 1,038 582.5%
Other 1.0 2,612 1 2 1 |
All targets 7.,364.2 3,631,326 133,511 43,256 35,723 1,466.4
All gears/targets 11,495.%5 2,754,144 145,491 43,311 35,785 1,466.4



Table 219

Continued.

Bering Sea/Aleutian Islands 1852
Fishery Halibuk Bairdi Red king Chinogk Q salmeon Herring
Longline
Pacific cod 7,926.3 24,084 2,921 49 117 .0
Rockfish .B 1 0 0 0 .0
Sablefish 35.5 17 46 0 D .4Q
All targets 8,164.5 24,123 2,967 50 117 .Q
Pot
Pacific cod 112.1 243,289 10,540 0 o .0
211 targets 113.2 243,289 10,540 0 0 .0
Trawl
Pacific cod 1,798.3 155,479 206 4,942 33 5.9
Atka mackerel 109.4 EE3 130 35 8 .0
Flatfish 42.5 31,424 2,427 65 0 1.0
Bottom pollock 1,961.6 1,527,206 44,230 15,994 3,747 24.9
Pelagic pollock 238.8 11, £05 70 18,905 35,8450 al2.7
Rock sole 7960 832,181 A0, BT77 37 0 9.5
Rockfish 234 .7 4,181 373 1,16% 5 .0
Sablefish .6 n 0 g 0 .0
Yellowfin 844.7 1,582,038 83,875 198 1,017 417 .4
Cther 2.7 3 0 5 0 -0
All targets 6,033.9 4,248, 357 173,385 42,1351 40,671 1,071.7
All gears/targets 14,311.7 4,515,768 186,836 42,400 44,788 1.071.7
Source: Weekly processor reporbt data 1350.
Blend estimates 1991 - 1352,
Cbhserver PSC data 1550 - 1552.
Notea: Bycatch has not beern adjusted for mortality.

Herring bycateh for 1590 were not available.

BSAT fnendment. 24 Appendix A

Ocrtober &,
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Table AZC Eztimated hycatch mortality for BSAI domestic groundfish fisheries

by species and fishary,

1956-92.,

Bering Se=a/Aleutian Iszlands 1990

Fizhary Halikut Bairdi Eed king Chinook 0O zalmon Herring
Longline
Pacific cod 347 .3 553 1 4 22
G. turbot 4.5 3 b} 0 a
Rockfish .5 0 ] 0 0
Sapblefish a6.4 17 i} g 0
dther 1.7 10 0 ] ]
All targects 421.7 585 1 4 22
Fot
Pacific cod 1.1 7,409 2,829 0 0]
All targets 1.1 7,409 2,929 0 0
Trawl
Pacific ced 273.8 344,977 15,130 3,264 107
Arrowtocoth 1.¢ 1,549 10 0 2
Atka mackerel 967 202 207 ag 234
Flatfi=zh 1.5 3,834 387 1 1
G. turbot 63.0 Z,363 947 28 81
Bottom pollock 399 .1 140,942 5,871 1,344 1,723
Palagic polleck 1,747.1 454, 069 9,221 8,701 13,832
Rock scle 188.7 325,582 46, 48% 201 11
Rockiish 75.4 2,327 467 93 206
Sablefish 2.0 1,698 37 5 0]
Yellowfin 37.2 a0,381 T20 19 14
Cther .2 274 0] 1 1
All targets 3,497.8 1,168,525 79,543 13,810 16,215
All gear=z/targsts 3,%20.6 1,376,518 82,472 13,814 16,237
Bering Sea/Aleutian Islands 1991
Longline
Pacific cod 742 .8 4,537 50 55 61 .0
Arrowbtocth 1.7 o 4] a it L0
G. turkot .1 1 0 0] 0 G
RockEizh .6 ¢ 0 4] 0 )
Sablefizh 68 .7 12 32 a0 0 .0
Orher .2 5 f 0 0] L0
211 targets 814 .4 4,555 a2 55 &1 .0
Pot
Pacific =od 3.0 41,887 3,539 4] a .0
Sablefish L0 1 0 0] a .0
Dther 0 0 o) 0] 0] .0
A1l targets 3.0 43,888 3,539 0 0 .0
Trawl
Paclific cod 1,754.58 516,144 3,849 7,410 66 17.8
Arrowt ooth 26.3 1,063 6 2 89 2
Atka mackerel 47 .7 259 118 152 21 .G
Flatfish 52.7 191,608 1,877 47 76 27.8
. kturbot 161.5 13,387 1,193 39 8 .0
Eottom peolleck 708.1 810,999 2,077 5,594 11,253 275.8
Pelagic pollock 217.5% 39,855 215 27,782 22,123 535.8
Rock =zole 352 .9 683,682 78,368 B869 1,040 25.9
RockEish 10,2 4,688 1322 816 7 .2
Sakletish 16.5 575 z 1 1 .0
YellowEin 555.9 £39,882 13,875 538 1,038 582.5
Jther .4 2,090 1 P 1 L0
All taragets 4,600.0 2,905,061 1g6,809 43,256 35,723 1.,466.4
All gears/targets 5,417.3 2,950,504 110,430 43,311 35,785 1,466.4
A-23 Ootolber G, 17202



Table AZ20

Continued.

Bering Sea/Alesutian Islands 1992
Fishervy Halibut Bairdi B=sd king Chinook 0 salmon Herring
Longline
Pacific cod 1,%85.3 8,211 1,314 i35 117 .0
Rockfish -1 ] a ] 0 .0
Sablefish 37,1 b 21 0 0 .0
All targets 1,632.2 8,225 1,235 50 117 .0
Fot
Pacific cod 5.7 30,017 3,142 ] 0 .0
All targets 5.7 9g, 017 3,162 0 0 .0
Trawl
Pacific cod 1,072.0 156,383 165 4,942 33 5.9
Atka mackerel 76.6 451 104 a5 8 .0
Flatfish 29.7 73,141 1,941 65 0 1.0
Eottem peolleock 1,177.0 1,221,785 35,432 15,994 3,747 24.9
Pelagic pellock 191.1 9,284 703 19,4906 35,860 612 .7
Rock sole 557.2 565,753 43,702 37 0 9.5
Rockfish 140.8 3,344 599 1,149 5 .0
Sablefish .3 n a a ] .0
Yellowfin 591.3 1,285,872 50,9540 198 1,017 417 .6
Other 1.1 2 0 S 0 .0
All targets 3,8B4RB.5 3,338, 6R5 138,711 42,3581 40,8671 1,071.7
All gear=s/targets 5,487.1 3,497,827 143,208 42,404 40,7838 1,071.7

Source:

BElend estimaktes 19921 - 19%2.

Observer PSC data 1950 - 1392,

Note :

Weekly processor report data 1590.

Longline and pot bycatch has been adjusted for mortality by gear;

Trawl bycatch has been adjusted for mortality by gear and target.
Herring bycatch for 1930 were not available.

24



Table AZ1 Estimated bycatch rates for BSAI domestic groundfish fisheries by
species and fishery, 1990-92.
Bering Sea/Aleutian Islands 1229
Fisherv Halibut Bairdi Red king Chinoock QO salmon Herring
Longline
Pacific cod 3.39 .03 .00 00 .00
G. turbot 5.28 .02 .00 L 00 L00
Rockfish 5.64 .00 .00 OO .00
Sablefizh 8.52 .01 .00 .00 .00
Other 4.16 .13 .00 .00 .00
All targets 3.63 .03 .00 .00 .00
Pot
Pacific ced 1.49 14.12 6£.88 00 .00
Al]l targets 1.4% 14.12 6.88 20 .00
Trawl
Pacific cod 1.08 3.12 14 .02 .00
Arrowtooth .16 1.18 01 .00 .00
Atka mackerel .43 .01 01 .00 .01
Flatfiszh .29 6.210 63 .00 .00
G. turbot 1.21 .23 04q .01 .01
Bottom pollock .37 .98 04 .01 .01
Pelagic pollock .18 .47 .01 .01 .01
Rock scle .88 12.68 1.81 ol -0
Rockfish -40 .03 02 00 .01
Sablefish 71 3.07 o7 01 .00
Yellowfin .29 6.23 05 .00 .00
Other .98 7.52 01 .02 .01
All targets .31 1.04 06 01 .01
All gears/targets .42 1.02 06 a1 .01
Bering Sea/Aleutian Islands 1991
Longline
Pacific ceod 4.00 .13 .00 .00 .00 .00
Arrowtooth 38 .51 .00 .00 .00 L00 00
G. turboct 2.139 .07 .00 .00 00 .00
Rockfish 10.06 .02 L00 .00 .00 00
Saklefizh 7.24 .01 .02 .00 L00 .00
Other 1.895 .20 a0 .00 .00 .04
211 targets 4.1¢6 .13 .00 .03 .00 .00
Pot
Pacific cod .B6 15.82 1.70 .00 .00 .00
Sablefish .76 5.47 .91 .00 .00 .00
All targets .86 15.91 1.7% .00 .00 .00
Trawl
Pacific cod 1.89 3.17 33 .05 00 .01
Arrawtoaoth 3.01 .56 Q0 a0 .04 .01
Atka mackerel .22 .01 Q0 .01 .00 .00
Flatfish .50 15.83 1la .00 .01 .18
G. turbot 4.93 2.04 18 .00 .00 .00
Botrom pollock .31 2.66 o1 .01 .03 .07
P=lagic pollock .02 .04 0o .02 .02 .04
Rock sole 1.71 10.72 1.23 .01 -1 .03
Rockfish 1.66 .58 02 .08 .00 .00
Sablaefish 7.50 1.30 0o 00 .00 .01
Yellowfin .55 5.56 16 10 .01 .41
Other 1.321 34.40 .02 .03 02 .00
All targets .36 1.77 .07 .02 02 Q7
All gears/targets .93 1.74 07 .02 0z 07
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Table RI1 Continued.

Bering Sea/Aleutian Islandsz 1992
Fishery Halibut Bairdi Red king Chinook O salmon Herring
Longline
Pacific cod 6.RA .20 .02 .00 .00 .00
Rockfish 12.43 .14 .00 00 .00 .00
Sablefish 5.72 .00 0L .00 .00 .00
Akll targets 6.62 .20 .02 .00 .00 .00
Pot
Pacific <od 78 15,87 .73 .00 .0a .00
All targets 78 16,85 .73 .00 .00 .00
Trawl
Pacific cod 2.22 2.41 .na .08 .00 .01
Atka mackerel .21 .01 DG .00 .00 .00
Flatfish .58 12.46 33 .01 .00 .01
Bottom pollack .29 2.25 a7 .02 .01 .00
Pelagic pollock .03 02 .00 .03 05 .08
Rock sole 1.44 15,01 1.10 .o .00 .02
Rockfish 1.21 .22 .05 06 .00 .00
Sablefish 2.08 .00 00 .00 .00 .00
yYallowfin .43 7.e7 .32 .00 01 .21
Other 31 .00 no .01 a0 .00
All targets 32 2.29 .09 .02 02 .06
All gearsz/targets .72 2.26 .08 .02 0z .05
lource: Weekly processor reporkt data 1550,
Blend estimates 1951-92.
Observer P3C data 1930-82.
Note: Bycatch has not been adjusted for mortality.

Herring bycatch for 1950 wre not available.



Table A22 Estimated bycatch mortality rates for BSAI domestic groundfish

fisheries by species and fishery,

1980-G2.

Bering Sea/Aleutian Islands 1580

Fishery Halibut Bairdi Rad king Chinook D =zalmon Herring
Longline
Pacific ¢cod .68 .01 .00 .00 .00
6. turbot 1.08 .01 .00 .60 .09
Rockfish 1.13 .00 .00 Ml .00
Sablz2£fish 1.70 .00 .00 ] .00
Other .83 .05 .00 00 .04
All targets .73 .01 .00 .00 .04
Pot
Pacific cod 07 5.22 A7 .00 .00
All targets .07 5.22 .07 .00 .00
Trawl
Pacific cod .RE 2.55 11 .02 Rl
Arrowbcoth .08 .94 .01 .00 .00
Atka mackerel .30 .01 .01 00 .01
Flatfish .20 4.94 .50 .00 .00
G. turboct .48 .18 .07 .01 .01
Bottom pollock .22 .8 .03 .01 .01
Pelagic pollock .15 2 .01 .01 .01
Rock sole LR2 10.14 .45 .01 00
Rockfish .24 .07 .01 .00 .01
Sablefish .28 2.44 .05 .01 .00
Yellowfin .21 4,99 .04 .00 .00
Other .39 6.02 .01 .02 .01
All targets .21 .83 .05 01 .01
All gears/targets .23 .81 .05 01 .01
Bering Sea/Aleutian Islands 1881
Lengline
Pacific cod B0 .05 .00 .00 0o .00
Arrowtooth 19.70 .00 oo .00 .00 .00
G. turbot .48 .03 oo .00 0o .00
Rockfish 2.01 .01 0o .04 00 .00
Sableafish 1.45 Q0 01 .04 00 .00
Other .39 .07 0o .Qa Q0 .00
All targets .83 .05 ng .00 Q0 .00
Pot
Pacific cod .04 5.89 .51 .00 .0g .00
Sablefish .04 2.39 27 .00 .00 .00
All targets 04 5.88 51 .00 .00 .00
Trawl
Pacific cod 1.12 3.33 .02 .05 .00 01
Arrowtcoth 1.20 .45 .00 .00 .04 .01
Atka macksrel .16 .01 .00 ol .00 .00
Flatfish .35 12.67 12 .00 .01 .18
G. turbock 1.87 1.63 .15 .00 .00 .o
Bottom pollock .18 2.13 .01 .01 .03 07
Palagic polleck .02 .03 .00 .02 .02 .04
Rock sole 1.20 2.58 .a8 .01 .01 .03
Rockfish .99 .47 .01 .08 .00 Q0
Saklefish 3.00 1.04 .00 .00 .00 .01
Yellowfin .39 4.45 .13 .00 .01 .41
Dther .52 27.52 01 .03 02 .00
All targets 22 1.42 05 0z 02 .07
All gears/targets .25 1.37 05 02 02 .07
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Table AZ2Z Continued.
Bering Sea/Aleutian Island=s 1582
Fighery Halibuk Bairdi Red king Chincok 0 salmon Herring
Longline
Pacific cod 1.33 .07 .01 aa Q0 .00
Rockfizh 2.46G .05 o, aQ .00 .00
Sablefish 1.14 .00 .01 oo LG .00
All targets 1.32 07 .01 0o e .00
Fot
Pacific cod .04 6.24 .22 .00 e .00
211 targets .04 6.23 22 .00 .00 .00
Trawl
Pacific cod 1.33 1.83 .o -6 .00 .01
Atka mackerel =S .01 .00 -0 .00 .00
Flatfish -41 9,97 .26 a1 .00 .01
Bottom pollack .17 1.84 .05 0z .01 .00
Pzlagic pollock .02 .01 0o .03 .05 .03
Rock sole 1.00 12.01 848 -0a .00 02
Rockfish .73 .17 .04 .06 .00 .00
Sablefich .83 (V] .00 .00 .00 .00
Yellowfin L30 6.38 .26 .00 .01 .21
Other 12 .a0 .00 01 .00 .Go
All targets .21 1.83 a7 02 .02 .06
All gears/targsts .27 1.7% .07 0z .0z .25
Source: Weekly processor report data 1%90.

Blend estimates 1981-92.
Ohserver PSC data 1990-92.

Note: Lengline and pot bycatch has been adjusted for mortality by gear;
Trawl bycatch has been adjusted for mortality by gear and target.
Herring bycatch for 1990 were not available.



Takle AZ3 Estimated halibut bycatch mortality rates for BSAI Pacific ced
targetb, 1990-32.

Halibut given as a percent of groundfiszh catch

Jan-May Jun-Aug Sep-Dec Annual

Longline

19490 .2609% 1.0318% .6478% .6781%

1991 L3630% 1.0823% .5504% .7994%

1992 L6237 % 2.3207% 1.4334% 1.3326%
Pot

1980 L0000% .0B01% .1364% L.0746%

1991 .0504% LO723% .0207% .0428%

1352 .0496% .0346% .0504% .03652%
Trawl

1950 .6780% .1443% .97831% LEAA4Y

1881 1.1360% .4541% 1.1329%

1552 1.3318% 1.2684% 1.3317%

Note: The dizcard mortality rates used to ceonvert bycatch
into bycatch mortality are 0.20 for longline,
0.05 for pot, and 0.60 for trawl gear fisheries.

Table AZ4 Eztimated herring byecatch mortality rates for ESAI Pacific cod
targ=t, 1891-922,

Herring given as a percent of groundfish catch

Jan-May Jun-Aug Sep-Dec Annual

Longline

1291 .00000% .00000% L00000% .00000%

1982 L00000% L00000% .00000% L000D00%
Pot

1991 .00000% Qoo .00000% L00000%

1952 -00000% .00000% .00000% .00000%
Trawl

1591 .01145% -00509% .01146%

1992 .00720% .02783% L00726%

Note: The discard mortality rates used to convert bycatch
into bycatch mortality are 1.00 for all gear types.

Source: 159%1-92 - Blend estimaktes.
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Takle AZ2G Esrimatsd Tanner and red king crab bycabch mortality rates
for BSAI Pacific cod target, 1990-92.

Tanner (€. bkairdi) crabs per metric ton of groundfish

Jan-May Jun-aAug Sep-Dec Annual

Longline

19840 gl .01¢8 L0235 L0131

1591 L0641 L0640 L0518 L0554

1992 L0640 .1025% .2484 0911
Pok

1990 ROa 5.3893 1.3297 4.2357

1991 2.56380 89726 7.6412 4.7745

1992 2.5873 §.1571 2.4546 5.0603
Trawl

1999 2.5027 L1096 7.871% 2.5517

1991 3.3445 .7334 . 3.3326

1992 1.5298 1.5533 - 1.3296

Note: The discard mortality rates used to convert bycatch
inte bycatch mortality are 0.45 for longline,
0.20 for pot, and 0.80 for trawl gear fisheries,

Red king crabs per metric ton of groundfish

Jan-May Jun-Aug Sep-Lec Annual

Longline

1330 Logoo L3000 L0000 L0000

1851 .Qgoo Lo0d .aooe 0004

1992 L0009 L0219 L0026 L0081
Pot

1320 L0000 .5872 7.4922 2.5470

1391 L4477 L0ET6 1.0572 .6284

19492 RO L3846 L0143 L2704
Trawl

1990 1231 L0101 Lgan’y L1118

1991 L0247 L0569 . .0248

1962 L0020 L0000 . 0020

Note: The discard mortality rates used to convert bycakch
into bkycatch mortality are 0.37 for longline,
.27 for pot, and 0.80 for trawl gear fisheries.

Sources: 1930 - Weekly processor report,
1991-92 - Blend sstimates.
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Table Alb Estimated chinook and other salmeon bycatch mertality rates
for BSATI Pacific cod target, 1330-92.

MNumber of chincok per metric ton of groundfish

Jan-May Jun-Aug Sep-Dac mnnual

Longline

16390 .a0032 .ogoong .000g0u .0o00%

1591 .00074 .00102 00015 .00059

1952 00078 .O0000 .goooo .0o0o42
Pot

1990 .00000 L00390 L0000 .00000

1891 .03000 L00000 .Qooo00 .00000

1952 L00000 .00000 .00000 .00090
Trawl

1920 .02673 .00077 .01923 .02414

1591 .04806 .00026 .04784

1992 .08100 .0&A0T .0el0l

Note: The discard mortality rates used to convert bycatch

into bycabtch mertality are 1.00 for all gear Eypes.

Number of other salmon per metric ten of groundfish

Jan-May Jun-Aug Sep-Dec Anaual

Longline

1590 30015 .30108 .000Q00 .00043

1991 .00000 .00215 .00018 .D0nes6

1992 .00011 .00240 .00300 .a4098
Pot

1934 .00000 .00000 L00oog L00000

1891 L0000a0 .00030 .00000 .QQ000

1982 .00Q000 00000 .00000 .00000
Trawl

1990 .00011 .00410 00720 .00079

1991 .00043 .0agoo .00043

1992 .00041 .00000 00041

Mote: The discard mortality rates used to convert bycatch
into bycabch martality are 1.00 for all gear tvpes.

Sources: 15%0 - Weekly processor report,
1851-92 - Blend estimates.
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Table A27 annual caktch {(metric tons) and first wholesale value (%)
for three domestic BSAI Pacific cod fisheries compared
to other domestic BBAI groundfish fisheries, 1950-92,

Year/Gear/Target Catch % Valug %
1390
Longline
Cod 51,2511 38% 53,835,634 B2%
Other 6,838 12% 11,524,118 18%
Pot
Cod 1,418 100% 1,504,853 100%
Trawl
Cod 135,193 8% 194,133,974 13%
Other 1,511,564 92% £70,774,241 87%
All gears
Cod 187,822 11% 159,478,462 19%
Other 1,518,502 89% 682,298,355 Bl%
1991
Longline
Cod 92,9820 95% 553,511,151 BS%
Other 4.887 5% 10,486,385 15%
Pob
Ccd 6,541 100% 3,930, 38¢ 100%
Other 1 % 4,112 0%
Trawl
Cod 154,879 &% 103,258,711 5%
Other 1,895,836 92% 1100317933 51%
All gears
Cad 254,742 12% 165,700, 241 13%
Other 1,900,724 38% 1110808430 B7%
1992
lLongline
Cod 118,957 97% 72,761,916 81%
Other 4,283 3% 7,465,624 %
Pot
Cod 14,423 100% 5,758,800 100%
Other 16 0% 190,870 0%
Trawl
Cod 81,031 4% 54,265,033 5%
Other 1,777,762 9R% 1043371253 a5%
All gears
Cod 214,411 11% 136,825,755 11%
Other 1,782,062 39% 1053734255 B9%
Source Waekly processcr report data 1990-91; blend data 1991-92;

product data 1932.
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Table A28 Dependency in terms of weeks fished of catcher-
procassors an the BSAI cod fishery by year and
gear, 1930-92.

Longline catcher-pracesscr 1950

Cum # Cum % BSATI rlaska % cod cum Cum Cum %
of ves of ves cod gt weaks BSAT Alaska cod
weeaks weaks cod gf weaks
weeks waeks

1 4% 2 45 4% 2 45 4%
2 7% 16 39 41% 18 B84 21%
3 11% 13 27 48% 31 111 28%
4 15% 16 32 S50% 47 143 33y
5 19% 25 45 S4% 72 139 38%
& 22% 146 29 55% 88 218 10%
7 26% 25 45 56 113 263 43%
8 30% 20 6 56 133 299 44%
9 33% 26 45 58% 159 344 46%
10 37% 12 19 61% 171 362 47%
11 41% 22 31 T1% 193 154 18%
12 44% 30 42 71% 223 436 51%
13 48% 21 28 75% 244 464 £ig
14 52% 27 35 7% 271 459% £4%
15 56% 4 5 80% 275 504 55%
14 59% 37 45 82% ilz 549 57%
17 63% 24 29 83% 336 578 S8%
18 67% 36 43 84% 372 621 60%
13 70% 15 22 86% 251 a43 61%
20 74% 17 18 94% 408 6al 62%
21 78% 48 50 96% 456 711 64%
22 8l% Z 33 97% 488 744 66%
23 85% 45 46 8% 533 790 674
24 89% 14 14 100% 547 804 684
5 93% 4 4 100% 551 808 £8%
2F 96% 16 44 100% 597 854 70%
27 100% & g 100% 603 2360 T0%
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Table AZSB Cankinued.

Leongline catcher-processor 15351

Cum # Cum % BSAT Alaska % cod Cum Cum cum %
of ves of wves cod gt weeks ESAT Alaska cod
werks weeks cod gf weeks
weeks weeks

1 3% 1 38 3% 1 38 %
2 5% 1 37 3% Z 75 1%
3 8% 2 42 5% 4 117 3%
4 11% 2 38 5% ) 155 4%
5 14% S 28 18% 11 183 6%
& 16% 2 5 2% 13 132 7%
7 15% 12 2z 55% 25 214 12%
8 22% 25 44 57% 50 258 19%
9 24% 25 43 S5g % 75 ol 25%
10 27% 31 43 T2% 106 344 ils
11 30% 24 32 5% 130 376 315%
12 32% 23 30 77% 153 406 35%
13 35% 24 30 80% 177 436 41%
14 8% 34 40 85 % 211 476 44%
15 41% 38 41 83% 245 517 48%
16 43% 28 30 33% 277 547 Sl%
17 16% 40 41 58% 317 583 S54%
13 45% 46 47 G98% 363 61 57%
15 51% 48 45 Q8% 411 684 60%
20 54% 14 14 100% 425 698 al%
21 57% 7 7 100% 432 7065 hl%
22 59% 34 34 100% 468 739 63%
23 62% & 6 100% 472 745 3%
24 65% 42 42 100% 514 787 85%
25 HB% 29 29 100% 5473 316 67%
26 70% 48 48 100% 551 d64d 68%
27 73% 52 52 100% 43 316 T0%
28 76% 25 25 100% 6638 941 T1%
25 78% 43 43 100% 711 984 72%
30 81% 15 15 130% 126 a89 73%
31 84% 31 31 100% 757 1,030 73%
32 B6% 21 a1 100% 778 1,051 T4d%
33 85% 28 28 1060% 806 1,075 75%
34 92% 12 13 1060% 819 1,032 75%
35 95% i3 13 100% 832 1,105 75%
16 97% 1 1 100% 833 1,106 75%
37 100% 3 3 100% 836 1,109 75%
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Table A28 Continued.

Longline catcher-processor 1992

cum # Cum % BSAI Alaska % cod Cum Cum Cum %
of ves of wves cod gf weeks BSAT Alaska cod
weeks weeks cod gf weeks
weeks weeks

1 % 1 33 3% 1 33 3%
2 4% 2 37 S% 3 70 4%
3 6% 2 37 S% 5 107 5%
4 % 2 32 6% 7 139 5%
5 9% 2 23 9% 5 162 6%
6 11% 2 22 9% 11 184 6%
7 13% B 34 24% 19 218 9%
8 15% 2 B 25% 21 226 9%
g 17% 11 30 37% 32 256 13%
10 19% 13 31 42% 45 287 16%
11 20% 16 38 42% 61 325 19%
12 22% 13 28 416% 74 353 21%
13 24% 18 36 50% 92 389 24%
14 26% 4 8 50% 96 397 24%
15 28% 18 35 51% 114 432 26%
16 30% 18 36 53% 133 468 28%
17 31% 19 34 56% 152 502 30%
18 33% 22 38 58% 174 540 32%
19 35% 24 37 65% 198 577 34%
20 37% 25 37 68% 223 614 36%
21 39% 19 28 68% 242 642 38%
22 41% 11 16 69% 253 658 38%
23 43% 10 14 71% 263 672 39%
24 44% 14 18 74% 277 691 40%
25 16% 22 28 79% 299 718 42%
26 418% 29 36 81% 328 755 43 %
27 50% 17 21 81% 345 176 44%
28 52% 29 34 85% 374 810 46%
29 54% 31 38 86% 405 846 48%
30 56% 25 29 86% 430 875 49%
31 57% 7 3 88% 437 833 49%
32 59% 15 17 88% 452 300 50%
33 £1l% 30 34 88% 482 934 S2%
34 63% 8 g 89% 450 943 52%
35 65% 34 37 92% 524 980 53%
36 67% 29 31 94% 553 1,011 56%
37 69% 32 34 g4% 585 1,045 56%
38 T0% 22 23 96% 607 1,088 57%
39 72% 26 27 96% 633 1,045 58%
40 74% 27 28 96% 660 1,123 59%
41 76% 29 30 97 % 689 1,153 60%
42 78% 29 30 97% 718 1,183 61%
43 80% 33 34 97% 751 1,217 62%
44 Bl% 37 38 97% 788 1,255 63%
45 83% 14 14 100% 802 1,269 63%
46 85% 32 32 100% 834 1,301 64%
47 av% 36 36 100% 870 1,337 65%
48 89% 21 21 100% 891 1,358 66%
49 91% 26 26 100% 917 1,384 66%
S0 93% 35 35 100% 952 1,419 67%
51 94% 35 35 100% 987 1,454 £8%
52 96% 11 11 100% 998 1,465 68%
53 98% 37 37 100% 1,035 1,502 69%
54 100% 38 38 100% 1,073 1,540 70%
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Table A28 Continued.

Cum 4 Cum % BSAT

of ves of ves cod
weeks

1 3% 1
2 5% 1
3 8% 1
4 10% 2
5 11% 2
[ 15% 1
7 18% 4
a 20% 3
9 23% 3
10 25% 4
11 28% 5
12 30% 3
13 33% 5
14 35% [
15 18% 4
16 40% 8
17 413% [
18 45% 8
19 418% g
a0 50% 2
21 53% 9
22 EE% 9
23 S5% 13
24 60% 3
25 63% 13
26 65% 16
27 68% 13
28 70% 12
25 73% 15
310 75% 12
11 78% 15
32 BO% 22
3 83% 20
3 85% 18
35 38% 15
36 S0% 17
37 93% 21
38 a5% 16
39 GE% 21
40 100% &

BSAT hmendment 24 Appendix A

Trawl catcher-processor 1990

Alaszka

af
weeks

40
39
26
40
33

% cod
weeks

3%
3%
4%
5%
5%
6%

28%
30%
36%
38k
i8%
41%
45%
46%
17%
48%
419%
50%
51%
52%
53%
53%
88%
100%

A-36

<um
BSAT

cad
weeks

382

Cum
Alaska

767
800
832
878
888
924
966
999

1,028

1,061

1,102

1,134

1,180

1,221

1,257

1,294

1,327

1,367

1,397

1,421

1,427

27%

COctober §,

1722



Table A28 Cantinued.,
Cum # Cum % BSAT
of vasz of wves cod

waeks
1 2% 1
2 4% 1
3 6% 1
4 B% 1
5 10% 1
& 12% 1
7 14% 2
8 16% 2
9 18% 3
10 20% 3
11 22% 3
12 24% 3
13 25% 3
14 27% 3
15 29% 3
16 3l% 4
17 33% 3
138 35% 3
19 17% 4
20 39% 5
21 41% 4
22 43% 5
23 45% k|
24 47% 4
25 49% 4
26 S1% 5
27 53% 5
28 55% [
29 57% 5
30 59% 5
31 61% &
32 63% 5
31 65% 7
34 67% 3
35 69% 6
iE 71l% 7
37 T73% 7
38 75% 3
39 T6% 7
40 78% 2}
41 B0% 8
42 B2% 10
43 84% 10
44 86% 9
45 38% 12
46 0% 13
47 q2% 13
48 54% 132
49 9&6% [
g 9% 15
51 100% 18

BSAI Amendment 24 Appendix A

Trawl catcher-processor 1991

Blaska

gf
waaks

44
35
34
30
27
26
40
37
473
42
42
41
41
38

% cod
weeks

U s da el el Gl et
dP ¢P of ot 0B o of

~1]
P

15%
17%
17%
18%
18%
18%
19%
20%
20%
20%
21%
22%
23%
24%
25%
34%
35%
37%
48%
67%
54%
100%

Cum
B5AT

cod
weaks

172
189
158
210
223
236
249
255
270
288

Cum

Alaska
gf

weaks
40
75
109
139
166
132
232
269
312
354
396
437
478
516
552
594
624
654
691
734
764
805
8ig
B6hH
896
932
968
1,006
1,043
1,076
1,111
1,140
1,189
1,197
1,231
1,267
1,302
1,342
1,377
1.416
1,452
1,495
1,537
1,573
1,608
1,645
1,680
1,707
1,716
1,732
1,750

Cum %
cod
weaks

3%
3%
3%
3%
3%
3%

13%
14%
14%
15%
15%
16%
16%
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Table A28 Continued.

Trawl catcher-procezsor 1992

Cum # Cum % BSAT Alaska % ood Cum Cum Cum %
of wveas of ves cod gf weeks BSAT hlaska cod
weeks weeks cod gt weaks
weeks waaks

1 2% 1 42 2% 1 42 2%
2 4% 1 41 2% P4 33 2%
3 7% 1 40 3% 3 123 2%
4 9% 1 38 1% 4 161 2%
5 11% 1 37 3% 5 188 3%
& 13% 1 36 1% A 234 3%
7 16% 1 35 3% 7 264 3%
3 18% 1 33 1% 3 302 3%
9 20% 1 31 3% S 333 3%
10 22% 1 30 3% 10 363 3%
11 24% 2 41 5% 12 404 1%
12 27% 1 19 5% 13 423 3%
13 29% 2 34 6% 15 457 iR
14 31% 2 34 6% 17 451 3%
15 33% 2 32 6% 15 523 4%
16 Jex 3 41 7% 22 564 4%
17 18% 2 26 8% 24 590 1%
18 40% 3 34 3% 27 624 1%
15 42% 2 22 9% 29 646 1%
20 44% 3 31 10% 32 677 5%
21 417% 4 39 10% 14 7146 5%
22 419% 4 35 11% 40 751 5%
23 51% 3 26 12% 413 7717 6%
24 53% 4 34 12% 47 311 6%
25 56% q 33 12% 51 344 4%
26 58% q 32 12% 55 376 6%
27 60% q 29 14% 59 805 75
28 62k 7 47 15% 66 952 7%
29 54% & 36 17% 72 5988 7%
30 £7% 4 23 17% 76 1,011 8%
31 69% 7 38 18% 83 1,049 8%
32 712 9 43 12% 52 1,097 8%
] 73% 9 446 20% 101 1,143 9%
34 76% 4 20 20% 105 1,163 9%
35 79% 4 20 20% 105 1,183 9%
36 89% 19 47 21% 115 1,220 10%
37 g42% 7 32 22% 126 1,262 10%
3 443% 7 30 23 % 133 1,292 10%
38 a87% 9 34 26% 142 1,328 11%
40 839% 9 32 28% 151 1,358 11%
41 91% 10 35 29% 161 1,393 12%
432 93% 8 26 1% 169 1.415 12%
43 96% 3 26 31l% 177 1,445 12%
44 98 9 28 32% 186 1,473 13%
45 100% 9 24 38% 155 1,497 13%

Source: 1990-31 NMF5 Alaska Regicon weekly processor data,
1992 NMFS Alaska Region product data.
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Table A29 Dependency of catcher-processors on the BSAIL cod
fisheriez in terms of product wvalue by gear, 1%390-952.

Longline catcher-processor 16%0

Cum # cum % of % cod Cum % cod
af wves vas value value
1 4% 4% 4%
2 7% 40% 17%
3 11% 44% 21%
4 15% 45% 26%
5 19% 51% 37%
& 22% 52% 39%
7 26% B4% 43 %
B 0% 5h% 43 %
2] 33% 57% 44%
10 373 50% 16%
11 41% 66% 48%
12 44% To% 53%
13 48% F9% 56%
14 2% BO% 58%
15 L6 B2% 59%
16 S9% 86% 6l%
17 63% BG% 62%
18 67% 30% ae%
19 T0% 42% a8%
20 T4% 25% 68%
21 78% B7 % T2%
22 81% 93% T4%
23 85% GG% T7%
24 59 % 100% 77t
25 931% 100% 778
26 96% 100% 80%
27 100% 100% 80%
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Table A29 Continued.

Longline catcher-processor 1991

Cum # Cum % of T cod Cum % cod
of wves ves value valus
1 1% 0% 0%
2 5% U% 0%
2 8% 0% 0%
4 11% 3% 0%
5 14% 0% 1%
6 las 18% 1%
7 19% 42% 3%
8 22% 43% 8%
9 24% 47% 12%
14 27% 65% 14%
11 I0% 65% 15%
12 32% T6% 22%
13 35% 77% 23%
14 38% 81% 24%
15 41% 8C% 30%
16 43% S0% 30%
17 46% 93% 32%
18 49% 99% 37%
15 51% 100% 45%
21 54% 100% 46%
21 57% 100% 50%
22 50% 100% 50%
23 B2% 100% 51%
24 65% 100% S3%
25 £8% 100% 53%
26 T0% 100% 55%
27 73% 100% 58%
28 76% 100% 61%
29 78% 100% 61%
30 81% 100% 63%
31 84% 100% 63%
32 86% 100% 64%
33 89% 100% 65%
34 92% 100% 65%
35 95% 100% 55%
36 I7% 100% q6%
37 100% 100% &%
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Table AZY Conkbinued.

Longline catcher-processor 19552

Cum # Cum % of % cod Cum % cod
of wves ves value value
1 2% 0% 0%
2 4% 1% 0%
3 6% 2% 1%
4 7% 2% 1%
5 9% 3% 1%
a 11% 5% 3%
7 13% 7% 3%
a 15% 17% 3%
9 17% 21% 3
10 19% 27% 4%
11 20% 30% 8%
12 22% 31% 11%
13 24% 38% 12%
14 26% 38% 15%
15 28% 39% 15%
16 30% 40% 16%
17 1% 43% 17%
18 33% 44% 17%
19 35% 48% 18%
20 37% 5% 19%
21 319% S9% 20%
22 41% 62% 22%
23 43% £7% 24%
24 44% 63% 24%
L 46% 7ok 26%
26 48% 7% 28%
27 50% 7% 29%
28 52% 78% 30%
29 54% 79% 10%
30 56% 84% 12%
31 S7% 85% 33%
32 5O% 86% 35%
33 bl% 87% 17%
34 £3% 91% 38%
35 6£5% 91% 19%
36 67% 94% 42%
37 69% 96% 44%
38 T0% 97% 15%
39 72% 98% 16%
40 74% 99% 49%
q1 76% 99% 49%
4z 78% 99% 51%
q3 30% 99% 51%
q4 81% 100% 51%
45 B3% 100% 52%
16 85% 100% 53%
47 7% 100% 54%
48 39% 100% 55%
49 91% 100% 56%
50 93% 100% 57%
51 94% 100% 58%
52 96% 100% 59%
53 G8% 100% 6N%
54 100% 100% 61%
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Talile A29 Cantinued.

Trawl catcher-processer 19980

cum # Cum % of 2 cod Cum % cod
of ves ves value value
1 2% 0% 0%
2 53 0% 0%
3 i% 1% 0%
4 10% 1% 1%
5 1% 1% 1%
& 15% 2% 1%
7 18% 2% 1%
8 20% 4% 1%
o 23% 1% 2%
10 25% 6% 2%
11 28% 7% 2%
12 30% 7% 2%
13 3% % 3%
14 i58% 10% 3%
1s 358 12% 1%
16 40% 12% 5%
17 43% 12% 5%
18 45% 13% 5%
19 418% 14% 6%
20 S0% 14% 6%
21 53% 20% 7%
22 £5% 22% 7%
23 58% 23% 8%
24 60% I2% 8%
25 63% 13% 9%
25 65% 34% 10%
27 68% 35% 10%
28 T0% 40% 11%
29 73% 46% 12%
30 75% 47% 12%
31 78% 417% 13%
32 80% 18% 14%
33 83% 19% 14%
34 a9% Sl% 15%
35 28¢% 51% 19%
36 50% 56% 16%
37 33% 57% 17%
3a 95% 62% 17%
19 9gy %1% 18%
40 100% 100% 18%
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Table 229 Contilnuad.

Trawl cabcher-processcr 1351

Cum # Cum % of % cod Cum % cod
of ves vasg value wvalue
1 2% 0% 0%
2 4% n% 0%
3 6% n% 0%
4 8% 0% 0%
5 10% J% %
é 12% N 0%
7 l4% 1% 0%
8 16% 1% 0%
9 18% 1% 0%
10 20% 1% 1%
11 22% 3% %
12 24% 3% 1%
13 25% 3% 1%
14 27% 4% 1%
15 290% 4% c%
16 3l% 4% 2%
17 33% 4% 2%
18 35% 4% 2%
19 7% 5% 2%
20 39% 5% 2%
21 41% 5% 2%
22 43% 5% 3%
23 4% 5% 3%
24 47% % 3%
z5 419% A% %
256 hl% 6% 3%
27 h3g% 6% 3%
28 55% 6% 3%
29 57% T% 3%
30 S9% 8% 3%
31 51% 8% 2%
12 63% 10% 2%
33 65% 10% 4%
34 67% 10% 1%
35 9% 11% 1%
36 712 12% 1%
37 73% 12% 1%
38 75% 13% 4%
39 76% 13% 4%
440 78% 16% 1%
31 80% 17% 5%
< 82% 17% 5%
43 84% 1¢% L%
44 86% 21% 5%
15 38% 24% 5%
16 90% 35% 6%
47 I2% 27% 6%
48 4% 45% 6%
49 956% 79% 6%
50 G8% 94% 6%
51 100% a99% 7%
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Taple A29 Continued.

Trawl catcher-processor 1%52

Cum # Cum ¥ of % cod Cum % cocd
of ves ves value value
1 2% 0g 0%
2 4% E 0%
3 7% 0% 0%
4 9% 0% 0%
5 11% 0% 0%
[ 13% 0% 0%
7 16% 0% 0%
8 18% 1% 0%
G 20% 1% 0%
10 22% 2% 0%
11 24% 2% 0%
12 27% 2% 0%
13 29% 3% 0%
14 31% 3% 1%
15 33% 4% 1%
16 36% 4% 1%
17 318% 4% 1%
18 40% 4% 1%
15 42% 5% 1%
20 44% 5% 2%
21 47% 6% 2%
22 49% 6% 2%
23 51% 6% 2%
24 53% 7% 3%
25 6% 3% 3%
26 8% 9% 3%
27 60% 9% 3%
28 62% 9% 3%
29 64% 10% 4%
30 67% 11% 4%
31 69% 12% 5%
32 T1% 12% 5%
33 73% 12% 5%
34 76% 13% 6%
35 78% 13% 6%
36 g0% 14% 6%
37 82% 16% 6%
38 4% 16% 6%
39 87% 17% 7%
40 89% 18% 7%
41 91% 19% 7%
42 93% 22% 7%
43 96% 22% 7%
44 S58% 28% 8%
45 100% 29% B%

Source: 1990-91 NMFS alaska Region weekly processcor data,
1592 NMFS Alaska Region product data.
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Table A20 Dependency of catcher beats on the BSAI cod fisheries in terms of
weeks fished by gear, 1981-92Z.

Lengline catcher boats 1991

Cum # of Cum % BSAL Alaska % cod Cum Cum % Cum
vessels vessels cod gf weeks BSAI Alaska cod
weeks weeks cod gt weeks
wesks weeks
1 1% 1 21 5% 1 21 5%
6 5% 1 10 10% 6 89 7%
12 10% 1 8 13% 12 145 8%
13 15% 1 7 14% 15 158 10%
25 20% 2 12 17% 28 254 11%
31 25% 2 12 17% 37 308 12%
37 30% 2 10 20% 48 365 13%
43 15% 2 9 22% 58 413 14%
41 40% 3 11 27% 70 459 15%
55 45% 2 6 13% 82 498 16%
63 55% 2 5 40% 115 587 20%
T4 60% 4 9 44% 135 642 22%
B0 65% 1 2 50% 15% 674 23%
86 F0% 2 3 67% 174 706 25%
92 75% 3 4 75% 190 729 26%
92 30% 1 1 100% 212 754 28%
105 R5% 2 2 100% 237 779 30%
111 90% 1 1 100% 243 785 31%
117 95% 1 L 100% 253 795 32%
123 100% 5 9 100% 267 808 33%
Longline catcher boats 1952

Cum # of Cum % BSAL Alaska % cod <uim Cum % Cumm

vesazels vessels cod gf weeks B3AI Alaska cod

weeks weeks ced gf weeks

weeks weeks

1 1% 1 24 4% 1 24 4%

4 5% 1 10 10% 5 65 8%

9 10% 1 8 13% 10 108 9%
13 15% 1 7 14% 14 127 10%
17 20% 1 6 17% 12 167 11%
22 25% 1 5 20% 26 204 13%
26 30% 2 9 22% 34 241 14%
30 34% 2 =] 25% 44 282 16%
35 40% 2 S 33% 53 313 17%
39 45% 4 12 33% 66 352 19%
43 49% 3 8 38% 24 402 21%
48 55% 3 7 43% 101 444 23%
52 60% 1 2 50% 107 456 23%
57 66% 9 17 h3g 120 481 25%
61 0% 3 5 60% 133 503 26%
65 75% 11 15 73% 150 527 23%
70 80% 1 1 100% 1466 486 30%
74 85% 1 1 100% 171 551 31%
78 S0% 2 2 100% 176 556 32%
B3 9c% 2 2 100% 186 566 33%
87 100% 4 4 100% 197 577 34%
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Table A390 {(Continued) .

Trawl catcher boats 1991

Cum ¥ of Cum % ESAI Alaska % cod Cum Cum % Cum
vessels vessels cod qf weeks ESAl Alaska cod
weeks weeks cod gf weeks
weeks weeks
1 2% 1 28 4% 1 28 1%
3 5% 1 20 5% 3 76 4%
& 10% 2 25 3% 7 132 %
g 15% 3 28 11% 15 214 7%
12 20% 2 16 13% 21 262 8%
15 25% 5 33 15% 32 3440 9%
18 31% 7 38 18% 47 423 11%
21 36% 2 10 20% 61 495 12%
24 41% 7 30 23% 82 542 14%
27 46% 1 4 25% 97 85h 15%
32 54% g 23 39% 134 776 17%
35 59% 5 2 42% 156 831 19%
38 ad% 16 36 44 % 193 915 21%
41 69% 1 2 50% 210 952 22%
44 75% G 8 75% 232 588 3%
47 80% 14 15 93% Jel 1,021 26%
50 85% 1 1 100% 2688 1,028 2h%
S3 90% 14 16 100% 300 1,060 28%
56 95% 1 1 100% 313 1,073 29%
59 100% 15 15 100% 341 1,101 31%

Trawl catcher boats 1592

Cum # of Cum % BSAT Alaska % cod Cum Cum % Cum

vessels vezsels cod gf weeks BSAT Alaska cod
weeks weeks otals| gk weaks

weeks weeaks

1 2% 1 25 3% 1 29 1%
3 % 1 27 1% 3 a4 1%
7 11% 1 25 4% 7 138 4%
10 15% 1 24 4% 10 261 1%
13 20% 1 20 5% 13 321 4%
18 24% 2 27 7% 18 38% 5%
20 30% 1 11 9% 24 462 5%
23 35% 3 28 11% 32 541 6%
26 9% 3 27 11% i3 5395 6%
30 45% 1 7 14% 46 656 7%
33 50% 2 12 17% 53 700 8%
36 55% 3 16 19% 65 767 8%
40 61% 7 33 21% 85 866 10%
43 £5% 9 3l 29% 102 932 11%
46 70% 13 33 39% 130 1,409 13%
49 T4% 13 29 45% 152 1,059 14%
53 B0% 5 10 50% 171 1,098 16%
56 85% 10 12 B3% 187 1,121 17%
59 89% 12 14 ah% 223 1,163 15%
63 95% 1 1 100% 249 1,192 21%
66 100% 1 1 100% 252 1,185 21%

Saurce: ADF&G Fish tickets data.

Note: Observations were taken at approximately 5% intervals.
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Takle A31 Dependency of catcher boats on the BSAI cod fisheries in terms of
product value by gear, 1991-92.

Longline catcher boats 1891

Cum # of Cum % of % cod Cum % cod
vessels vessels value value
1 1% Nn% 0%
A 5% 0% 7%
12 10% 1% 0%
18 15% 2% 1%
25 20% 2% 1%
31 25% 5% 2%
37 30% 6% 1%
43 35% 7% 1%
49 40% 11% 4%
55 45% 14% 5%
68 55% 27% 8%
74 B0% 7% 9%
80 65 % 55% 10%
8¢ T0% 0% 11%
92 75% ga% 12%
98 80% 100% 14%
105 35% 100% 15%
111 90% 100% 15%
117 a5% 100% 18%
123 100% 100% 21%

Longline catcher boatz 1993

Cum # of Cum % of % cod Cum % cod
wvessels vassels value wvalue
1 1% 0% 0%
4 g 7 1% 0%
9 i0% 2% 1%
13 15% 2% 1%
17 20% 3% 1%
232 25% 5% 1%
26 0% o% 2%
30 34% 10% 2%
35 40% 13% i
39 45% 17% 4%
43 49% 23% 4%
43 55% 31% Ik
S a0% 34% 8%
S hEa% H1% 11%
[ T0% 59% 14%
65 75% 73% 15%
70 80% 100% 17%
74 85% 100% 20%
78 of% 100% 21%
83 95% 100% 27%
87 100% 100% 0%



Table A3l {Continued) .

Trawl catcher beoats 1561

Cum # of Cum % of % cod Cum % cod
vessels vegsels value value

1 2% 0% 0%
3 5% 1% 1%

[ 10% 2% 1%
9 159% 5% 3%
12 20% 7% 4%
15 25% 9% 4%
13 11% 10% 6%
21 1a% 11% T
24 41% 14% T3
27 46% 17% 8%
32 54% 35% 10%
35 59% 19% 10%
38 64% 47% 12%
11 69% 63% 12%
44 75% 79% 13%
47 g0% B8% 15%
=iy BS% 100% 16%
53 90% 100% 16%
56 218 100% 17%
52 100% 100% 18%

Trawl catcher boabts 15352

Cum # of Cum % of % cod Cum % cod
vessels wvessels value value
1 2% 0% 0%
3 S% 0% 0%
7 11% 0% 0%
10 15% 1% 0%
13 20% 1% 0%
16 24% 1% 0%
20 30% 2% 1%
23 35% 2% 1%
26 29% i% 1%
30 45 % 5% 1%
33 50% 6% 2%
16 55% 7% 2%
40 61% 14% 2%
43 65% 21% 33
46 70% 22% 33
49 74% 33% 4%
53 80% 58% 5%
56 85% 75% 6%
59 BO% BO% 7%
(%] 95% 100% 7%
66 100% 100% 7%

Source: ADFEG Fish tickets data.

Hote: Observations were taken at approximately 5% intervals.
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Table 232 Numbers and mean lengths of domestic BSAI cod fisheary
catcher-processaors by gear group and gear group
combination, 1990-92.

Humber of catcher-processors

1890 1931 19982
Longline 27 37 54
Fok 5 8 P
Trawl 40 51 45
Longline only 27 32 41
Pot only 5 & 15
Trawl only 40 46 32
Longline & pot d 1 1
Longline & crawl il 4 10
Pot & trawl 0 1 1
Longline, pok, & trawl 0 1 2
Toral e a4 102

Mean length of catcher-processors

1990 1991 1492
Longline 127 134 135
Fot 163 155 160
Trawl 170 192 172
Longline only 127 133 132
Pob only 163 166 162
Trawl only 170 198 188
Longline & pot ; 102 180
Longline & trawl . 144 136
FPot & Erawl . 150 81
Longline, pot, & trawl . . 173

sources: Weekly processor report dabka and State of Alaska
vegsel registration file.
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Table A33 U.5. and Japanese cod prices, monthly, 198%9-92 in $/1b.
Year Jan. Feb. MMar. Apr. May Jun. Jul. Aug. Sep. 0Oct. HNowv, Dec.
Cod fillets, S 1b, Canada, FOB East Coast
1983 1.62 1.5 1.72 1.5 1.62 1.%8 1.60 1.65 1.72 1.73 1.78 1.75
1925 1.75 1.7 1.85 1.92 2.00 2.i0 2.10 2.2% 2.32 2.52 2.72 2.62
1991 2.85 2.62 2.62 2.62 2.60 2.48 2,40 2.35 2.48 2.48 .45 2.38
1992 2.35 2,32 2.35 2.40 2.40 2.32 2.38 2.4% 2.48 2.50 2.38 2.35
Cod fillets, 5 lk, Iceland, FOB East Coast
1s8s 2,30 2,30 2.20 2,30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 z.30
1990 2.30 2.30 2.30¢ 2.30 2.30 2.30 2.40 2.60 2.80 2.95 2.85 2.95
1891 3.1¢ 3,20 3.20 3,20 3.20 3,20 3.10 .10 2,10 3.10 3.10 .10
1392 3.10 3,10 3.10 3,10 3.10 3,10 3.10 3.10 3.10 3.10 3.1¢ 23.10
Cod filleks, B-16 oz, shatter pack, FOB Seattle
1%89 1.8% 2.02 2,00 2.060 2.09 2.05 1.34 1.838 1.%8 2.02 1.8 1.88
1950 1,90 1.92 1.92 1.9¢6 2.02 2.20 2.32 2.48 2.65 2.75 2.74 2.80
19%1 2.80 2.81 2.81 2.80 2,75 2.71 2.83 2.59 2.55 2.59 2.56 2.80
1%%2 2.55 2.50 2,60 2.70 2.70p C2.60 2.60 2.60 2.99% 2.82 2.60 2.80
Cod fillet=, 16-32 oz, shatter pack, FOB Szattle
1889 1.94 2.08 2.08 2.08 2.17 2.12 2.05 2.08 2.08 2.08 1.92 1.92
1990 1.2% 1.90 1.51 1.59 2.04 2.24 2.40 2.53 2.68 2.80 2.80 2.82
1991 2.82 2,85 2.85 2,42 2.78 2.75 2.71 2.82 2.58 2.70 2.75 2.8%
1392 2.80 2.5 2,85 2.80 2.78 2.8 2.58 2.58 2,64 2.82 2.62 2.62
Cnd, frozen, landing price, Japan
19489 .96 1.0 1.07 .82 L -— .43 .65 .63 1.12 1.21 1.1¢9
1930 1.17 1.33 .97 .99 1.21 -— - 1.15 1.15 -- 1.12 1.02
1991 1.12 1.01 1.01 1.10 1.03 1.11 -- 1,08 1.32 1.42 1.59 1.5%
1992 1.34 1.15 .96 .85 .92 .96 1.08 1.16 1.24 1.23
Cod, frozen, wheolesale price, Japan
1989 1.68 1l.66 1.19 2.06 1,73 1.50 1.85% 1.85 .54 1.89 1.80 1.82
1990 1.77 1.93 1.85 1.68 1.78 2.00 2.10 2.306 2.31 2.39 2.18 2,46
1891 2.28 2.36 2.29 2.38%8 2.42 2.25 2.51 2.52 2.63 2.78 2.52 2.63
1892 2.89 2.4 2.5 2.62 2.865 2.65 2.72 2.61 2.67 2.51
Securces: U.s. prices - NMFS Fisheries Market News Reporkt.
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Table A34 Weekly wholesale prices of 8-16 ocunce cod fillets
and 2-4 ounce pollock fillets, FOB Weskt Toast,
1591-32 (Dellars per pound).
Week Cod, 8-16 cunce Pollock 2-4 cunce
ending 1991 1552 1991 1552
1/03 2.68 2.30 1.65 1.60
1/10 2.68 2.30 1.65 1.60
1/17 2.68 2.30 1.65 1.60
1/24 2.65 2.30 1.65 1.60
1/31 2.85 2.30 1.65 1.60
2/07 2.65 2.30 1.65 1.60
2/14 2.65 2.22 1.65 1.50
2/21 2.65 2.68 1.65 1.50
2/28 2.65 2.68 1.65 1.50
1/06 2.90 2.68 1.88 1.50
3/13 2.890 2.68 1.88 1.50
3/20 2.90 2.58 1.88 1.50
3727 2.90 2.68 1.88 1.50
4/03 2.85 2.68 1.88 1.50
4/10 2.80 2.82 1.80 1.50
4/17 2.80 2.82 1.80 1.50
4/24 2.80 2.82 1.380 1.50
5/01 2.75 2.62 1.80 1.50
5/08 2.75 2.62 1.80 1.50
5/15 2.75 2.62 1.70 1.50
5/22 2.75 2.62 1.70 1.50
5/29 2.75 2.62 1.70 1.50
6,/05% 2.72 2.62 1.70 1.50
6/12 2.72 2.52 1.70 1.50
&/19 2.568 2.62 1.538 1.50
6/326 2.68 2.55 1.55 1.50
7/03 2.68 2.5% L.55 1.50
7/10 2.68 2.55 1.55 1.50
T/17 2.85 2.55 1.50 1.5%0
7524 2.65 2.55 1.50 1.50
77131 2.65 2.95 1.50 1.50
8/07 2.65 2.55 1.50 1.50
8/14 2.65 2.55 1.50 1.50
8/21 2.55 2.5% 1.50 1.50
g/28 2.55 2.55 1.62 1.50
/04 2.55 2.55 1.62 1.50
5/11 2.58 2.55 1.62 1.50
5/18 2.62 2.55 1.62 1.50
§/25 2.hR2 2.76 1.62 1.30
10/02 2.62 2.50 1.62 1.30
10/09 2.62 2.40 1.62 1.30
10/16 2.62 2.40 1.52 1.30
10/23 2.562 2.40 1.62 1.340
10/30 2.62 2.50 1.62 1.240
11/06 2.62 2.50 1.62 1.240
11/13 2.72 2.50 1.62 1.30
11/20 2.60 2.50 1.60 1.20
11/27 2.60 2.50 1.60 1.30
12/04 2.60 2.50 1.60 1.30
12/11 2.60 2.50 1.60 1.30
1z/1& 2.60 2.50 1.60 1.30
12/24 2.60 1.80
12/31 2.60 1.69
Source: Urner Barry Seafood Price Current

ESAT Amendment 24 appendix A

A-52

Getober &

1oan



Tabla A35  Weighted average Ishinomaki Auctiocn prices for medium sized H&G ced from Alaska by gear.

Weigrred Cases Sold wWeighred Weighted
kvg. Bvwg. Price Avyg. Price
BPri-e
Longline Trawl Exchange Longline rawl Longlane Trawl
Year Mo IYen/xq| (varns kg Longline Trawl [Yen/s) 15/1D] 18/1b) 15/1k) i5/1b)
1990 M 115 284 250 98 133.35 1.3% .97 0.74 0.6¢%
D 134.4
1961 J 86 297 5,331 1,536 131.2 1.34 .99 0.%1 0.87
F 324 2,748 132 1.13 oL
M 159 124 2,490 2. 08y 142 1.24 1.45 0.87 [
A 17s 124 1,272 3,354 137.4 1.08 1.497 0.73 o7
M 342 110 5,244 l.2lL i37.9 1.13 1.02 0.77 J.69
J 327 EVE) 1,295 EEN 137.0 1.08 106 0.73 0.7z
J 112 441 137.B 1.03 0.70
A 332 318 1,013 120 137.15 1.10 1.0% G.7% 2.7z
5 407 367 A58 1,663 13z.5% 1.39 l.28 .45 0.EBS
a 414 364 3,338 756 130, 9 1.44 P ooag UL ay
N 144 3B3 1,710 251 1140.05 .56 FILE 1.0k n.ol
D 428 11leR 125.2 1.55 1.05
1992 J 125.7
F 416 350 982 383 129,28 1.4¢ 1.25 0.39 0.83
M 352 250 131.% 1,28 .41
A 180 268 TER 1,2E8 1338 1.0 0,41 .53 GLG2
M 290 303 570 409 128,258 1.6G3 1,07 n.74 G732
J 325 284 1,622 G606 124,81 1.1¢e 1.1 0.73 .69
J izs 264 188 B14 125,65 1.17 a.%7 TUEG Go6a
W.avg. 374 313 n.=27 ]
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Table A36 Summary statistics for the regression analvsis of menthly

fillet and H&G prices for 1987-19%92.

AUTOREGRESS FILLET ON HG ORDER=1
LEAST SQUARES ESTIMATION 67 OBSERVATIONS

BY COCHRANE-ORCUTT TYPE PROCEDURE WITH CONVERGENCE = 0.00140
LOG L.F. = -223.388 AT RHO = 0.98303

AUTOREGRESS FILLET ON HG ORDER=1
LEAST SQUARES ESTIMATION 67 OBSERVATIONS

BY COCHRANE-ORCUTT TYPE PROCEDURE WITH CONVERGENCE = 0.00100

LOG L.F. = -223.388 AT RHO = 0.98303
ASYMPTOTIC ASYMPTOTIC ASYMPTATIC
ESTIMATE VARTANCE 5T.ERROR T-RATIO
RHO 0.98303 0.00050 0.02241 43 .86762
R-SQUARE = 0.8562 R-SQUARE ADJUSTED = 0.9556
VARIANCE OF THE ESTIMATE-SIGMA**2 = 45.155%
STANDARD ERROR OF THE ESTIMATE-SIGHMA = 6.7187
SUM OF SQUARED ERRORS-SSE= 283501
MEAIN OF DEPENDENT VARIABLE = 222.01
LOG OF THE LIKELIHOOD FUNCTICN = -223.388
MCODEL SELECTION TESTS - SEE JUDGE ET.AL. {1985, P.242}
AKATKE (1969} FINAL PREDICTION ERROR- FPE = 46.503
(FPE ALSO KENOWN AS AMEMIYA PREDICTION CRITERIQN -PC)
AKAIKE (19%73) INFORMATION CRITERION- LOG AIC = 3.48385%
SCHWARZ (1878) CRITERION-LOG SC = 3.5053

MODEL SELECTION TESTs - SEE RAMANATHAN(1289,P.166)

CRAVEN-WAHBA(187%) GENERALIZED CROSS VALIDATION{1375) -GCV= 46,544
HANNAN AND QUINN{1%7%9) CRITERION -HQ= 47.72%
RICE (1584) CRITERION-RICE= 46.588
SHIBATA (1%81) CRITERIOCN-SHIBATA= 46.422
SCHWARTZ (1578) CRITERION-SC= 49 .645
AKATKE {(1974)INFORMATION CRITERICN-AIC= 46.502
ANALYSIS QF VARIANCE - FROM MEAN
588 DF MS
REGRESSION 64114. 1. 64114.
ERROR 25935.1 &5, 45,155
TOTAL 67049, 66. 1015.9
ANALYSIS OF VARIANCE - FROM ZERO
S5 DF M3
REGRESSION 0.33666E+07 2. 0.16833E+07
ERROR 2935.1 65, 45.155
TOTAL 0.336595E+07 67 . 50291.
VARIABLE ESTIMATED STANDARD T-RATIO PARTIAL STANDARDIZED ELASTICITY
NAME COEFFICIENT ERRCR 65 DF CORR. COEFFICIENT AT MEANS
HG 0.21329E-01 0.75729E-01 (.28165 0.034% 0.1086IE-01 0 ,85515E-02
CONSTANT 238.33 28.717 8.0200 0.7052 0.00000E+00 1.0735

B3SAI Amendment 24 Appendix A A-54

Oaotober S, 1993



Table 237 Annual cod exports from Alaska, Washington, and Oregon by product form and country, 1885-92.

1935 1350 1991 1392
Product Quantity Value Quantity Value Quantity Value Quantity Value
{1000 1bs) {51000} {1000 1bs) {$1000) {1000 lbs?} {S100Q) (1000 lbs) (51000}
Whole or dressed
Fresh 1,936 5 2,131 3,612 5 2,220 1,131 5 1,807 1.313 5 1,837
Frozen 39,289 38,452 156,972 113,738 176,092 142,582 122,971 91,8%7
41,225 40,583 160,514 115,858 177,223 144,389 124,291 93,4694
Fillets
Frozen 1,128 1,407 2,562 3,007 2,215 2,606 2.756 2.548
Dried ad o 400 245 4] o] 9 13
Falted 12,712 13,4389 11,384 14,703 14,986 22,323 1,582 3,193
Total 55, 063 555,429 174,870 $133,913 184,424 5162,318 128,€44 913, 447
Jan . -Nov.
193¢ 1380 1931 1882
Quantity Value Quanktity Value Quantity Value Quantity Valus
(1000 1bs) {51000} {10600 lbs} {51000} {1000 1bs} (51000} {1000 lhbs) (510043}
Whole or dressed, Frozen
Japan 32,089 35,888 73,428 60,356 70,608 65,296 60,044 50,545
Canada 285 332 657 882 1,773 1,228 1,682 2,270
R.orf Kor=a 5,051 2,178 32,565 16,380 36,010 19, 255 cd,604 1z, 258
U.K. 28 31 1,611 1,321 12,401 5,678 13,221 8,504
F.R.G. 109 94 7,802 5,797 5,939 4, 355 1,080 814
Francs 42 43 0 0 0 0 o 0
Norway 3,467 1,875 37,310 27,388 29,194 25,538 2,388 1,709
Portugal 62 47 4,158 2,658 13,536 10,792 18,605 14,0232
Danmark -- -- 522 357 5,861 4,511 241 284
Hong Kong - -- 6 12 21 15 49 152
Italy -- - 0 0 317 280 0 0
Sweden - - — 8 21 15 47 58 __ 135
41,133 40,488 153, 668 115,172 176,092 142,582 122,972 91,857
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Table A37 {Continued) .

1589 1950 1951 15352
Jan.-Hov.
Product Quantity Value Quantity Value Quantity Value Quantity Value
{1000 1bs) {51000} {1000 1bs) {51000 {1000 1bs) (51000 {1000 1bs) {($1000)
Fillets
Japan il4 482 689 818 354 41¢ 4049 627
Canada 196 241 446 6525 544 BE8 4 1]
R.of Korea 109 124 573 535 380 jez 1,209 730
U.K. €7 52 80 159 0 0 118 172
F.R.G. 383 414 4] o 0 ¢ ¢ 0
Netherlands 55 61 0 8] 0 0 0 0
Norway 0 0 87 74 569 499 3g 26
Fortugal 0 ¢ 628 727 0 0 43 22
France -- -- 0 0 299 311 640 640
Hong Kong - -- 0 0 g 22 a 0
Sweden -- ~-- 11 13 12 27 5 10
Taiwan - - ~— 40 44 48 [ 0 0
1,124 1,404 2,552 2,995 2,215 2,606 2,756 2,548
Salted
Japan B3 98 £95 308 3,197 4,380 0 0
Canada g8 34 11 14 3 4 114 105
R.of Kcorea 23 24 0 0 o 0 0 )
F.R.G. 0 0 132 g1 [¥] 0 0 a
Portugal 12,518 13,222 130,556 14,283 11,3381 17,296 1,47%% 3,086
Denmark - - 0 9 198 12 y; 0
France - - Q 0 155 232 0 0]
Spain -~ - - 0 1] 52 7 0 0
12,712 13,438 11,395 14,702 14,986 22,323 1,588 3,192

Source: U.5. Department of Commerce, Bureau of the Census.
Note: Some 1990 country data was not recorded or was zero.
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Table 238

Jan-May
Jun-aug
Sep-Dec

Year

Jan-May
Jun-Aug
Sep-Dec

Year

Jan-May
Jun-Aug
Sep-Dec

Year

Jan-May
Jun-aug
Sep-Dec

Year

Jan-May
Jun-Aug
Sep-Dec

Year

Foreign longline cod fishery

1531
238
153
165

561

1581

85%
84%
85%

86%

1681

2.34

1981
.65

.73
.86

1931
.02
.03
.03

.03

Metric tons of cod

1582
237
71
761

1,069

1982
87%
d0%
68%

72%

1583
1,547
457
1,249

3,253

1983
85%
53%
BO%

7%

19
2,1
2,0

15,3

20,1

1984
92%
90%
90%

90%

34
93
35
33

66

13

in the BSAT,

cakch
1585
3,754
1,141
19,882

29,777

85 1

G2%

8

2%

88%

89%

Halibuk bycatch rate

1982
2.20
1.2%

.73

1.03

1982
.71
.54
. 65

.65

1983
2.587
3.41
2.25

2.867

1984 1
1.83 2
2.53 1
1.76 2
1.85 2

85
.58
.33
11

.22

9
15

23

986
92%
96%
B9%

90%

1986
1.56

.84
2.83

2.41

Kilograms of cod per hook

1583
.98
.34
.98

77

1384 1885
1.45 1.68
1.27 1.32
1.22 .91
1.25 1.06

19386
1.50
1.52
1.11

1.21

Metric tons of cod per hachi

1982
.03
-0z
.02

.02

Source: Norpac data.

BSAT Amendment 24 2ppendix A

19683
.04
.02
.04

.03

1584
.06
.05
.05

.05

1

885
.07
.05
.03

.04

1986
.06
.06
.04

.05

1%81-87.
1886 1587
, 595 19,383

342 77
, 957 24,209
, 893 43,669

Cod catch as a percent of total groundfish catch

1987
92%
97%
B7%

90%

{halibut as a percent of total groundfish catch)

1587
1.86

.43
1.63

1.73

1987

1.43
1.81

1987
.06
.07
.03

.04

All
92%
84%
BB%

go%

All

.00

[ N
'_1
FN

.02

b

.02

A1l
1.45

.97
.96

A1l
.06
.04
.04

.04



Table A39 Joint venture cod trawl fishery catch, bycatch rates, and cateh per unit of effort by
season, 1581-89.

Metric tons of cod catch.

1981 1582 1983 1384 1985 1586 1987 1558 138% &1}
Jan-May . 1,063 631 8,232 5,294 6,552 11,358 36,720 19,295 89,142
Jun-3Aug 77 949 1,097 495 353 481 2,036 542 . 6,023
Sep-Dec 21 . . 118 14 1%3 99 1,463 523 2,395
Year &8 2,012 1,728 8,845 9,661 7,191 13,491 38,724 19,818 97,567

Cod catch as a percent of total groundfish catch.

1931 1982 1983 1984 1%85 1986 1987 1388 1389 All

Jan-May . 8le T8% 80% 84% 82% 88% 87% B6% BE%
Jun-Aug 58% 0% 70% 70% 74% 71l% 80% T5% . T4%
Sep-Dec Ta% . . 53% 67% 66% 74% 83% 84% 80%
Year 70% 75% 72% 79% 83% 8l% 87% 87% 86% 85%
Halilbut bycatch rate.

1931 1382 1333 1984 1985 15985 1937 1588 1989 All
Jan-May - 1.35 1.14 .70 .64 .85 .53 1.09 .87 .89
Jun-aug .13 1.17 .61 1.52 .59 .46 .B1 .59 . .74
Sep-Dec .00 . . .44 .84 .30 .96 1.%5 .10 1.27
Year .11 1.26 .79 .75 Y .81 .55 1.12 .85 .89
Herring bycatch rate.

1981 1582 1983 1984 1585 15856 1987 1988 1989 &1l
Jan-May . .00 .00 .00 .00 .00 .ga .00 .00 .00
Jun-Aug .01 .00 .00 .03 .07 .0z .01 .01 . .01
Sep-Dac .00 . . L00 .00 1.32 .00 .00 .04 .12
Year .01 .00 .00 .00 .01 .04 .20 .00 .00 .00
Red king craeb bycatch rate.

1%R1 1982 1483 19584 1585 1986 1987 1938 138% All
Jan-May . .00 .00 1.11 .06 3.498 .35 .12 .13 .54
Jun-Aug 15.59 5.48 16.10 12.95 67.85 .00 .47 LoD . 9.45
Sep-Dec 1332.44 . - 237.865 .00 197.86 .00 .00 .QaQ 42.867
Year 270.47 2.78 10.865 5.81 4.80 8.86 .37 .11 .13 2.27

ESAl Amerndment T4 Appendix R A-58 fotcher 5, 1005



Table A3S (Continued)}.

Bairdi crab bycatch rata.

1981 1882 1983 1984 1985 1686 1887 1588 1989 all
Jan-May . 4.10 594.0%9 272.97 194.05 508.94 263.74 56.10 145,32 185.28
Jun-aug .00 .00 2.22 9.31 14.90 45.73 .00 33,66 . g.85
Sep-Dec 328.44 . . 69.95 57.63 39.37 .00 113.15 11.&5 73.89
Year 63.57 2.02 202.70 252.96 181.11 461.27 218.20 £.76 141.750 170.03

Chincck bycatch rate,

1581 1982 1983 1984 1885 1586 1587 1588 13889 All
Jan-May . .02 .00 .00 .00 .00 .00 .00 .00 .00
Jun-hug .00 .00 .00 .00 .00 .00 .00 .00 . .00
Sep-Dec .00 . . .00 .00 .00 .00 .00 .00 . g0
Year .00 .02 .00 .00 .00 .00 .00 .00 .00 .00

falmon bycatch rate.

1351 1582 1983 1584 1585 1386 1587 1388 1984 All
Jan-May . .00 .00 .00 .00 .00 .00 .00 .00 .00
Jun-hug OO .00 L0 .Qa .40 .ga .00 .00 . .00
Sep-Dec D0 . . .00 .00 a0 .00 .00 .00 L0
Yaar .00 .00 .00 .00 .00 a0 .00 .00 .00 L0

Metric tecns of cod per hour.

1881 1982 1583 1984 1985 1386 1987 1583 19885 Aall
Jan-May . ; . 13 4 4 g € 5 .
Jun-hAug ) el 4 4 5 .
Sep-Dac . . . & 1 4 3 3 11
Year . . . 1z i 1 5 & =

Metric tons of <od per haul.

1981 1982 1933 1584 1685 138¢ 1987 1588 1989 All
Jan-May
Jun-Aug THIS CPUE DATAR IS BEING PREPARED
Sep-Dec
Year

Spurce: Norpac data.
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Table A40 Mean wave height (mmeters} and mean wind speed (knots)
in the Bering Sea by area, monthly.

Mean wave height Mean wind gpeed

Area B Area C Area B Area C

Jan. 2.0 1.8 19.6 19.0
Feb. 1.8 1.7 20.2 19.4
Mar. 1.6 1.5 18.8 16.7
Apr. 1.4 1.4 17.5 16.7
May 1.1 1.0 14.1 13.7
June 0.9 0.9 12.4 11.8
July 0.9 0.9 12.9 11.8
Aug. 1.1 1.1 15.1 13.6
Sep. 1.4 1.3 15.8 16.0
Oct . 1.8 1.6 19.7 18.93
Nov, 2.0 1.9 19.2 1%.9
Dec. 2.0 1.8 19.3 18.6

Source: Bower, W.A., et al, 1988. Climatic Atlas of the ocuter
continental shelf waters and ceoastal regions of Alaska,
Vol. II, Bering Sea. Arctic Environmental Information
and Data Center, University of Alaska, Anchorage, BK
and U.S. National ¢limatic Data Center, Asheville, NC.

Table Adl Percent of wave heilght greater than 4 and 6 meters

in the Bering Sea by area, monthly.

Area B Area C
=4 meters =6 meters >4 meters >6 meters

Jan. 16.5 2.9 12.0 2.4
Feb. 12.7 2.6 10.6 1.3
Mar. 10.1 2.2 6.0 1.3
Apr. 8.6 2.3 7.0 1.4
May 2.5 0.4 2.8 0.4
June 1.3 0.0 1.3 0.0
July 0.8 0.1 0.8 0.1
Aug. 4.5 1.6 1.7 0.3
Sep. 8.9 2.8 5.1 0.9
Ock. 14.5 3.9 10.8 2.2
Nov. 15.4 3.6 16.2 3.5
Dec. 15.5 4.1 11.5 2.1

Source: Bower, W.A., et al. 19%88. Climatic Atlas of the outer
continental shelf waters and coastal regions of Alaska,
Vol. II, Bering Sea. Arctic Environmental Information
and Data Center, University of Alaska, Anchorage, AK
and U.S. National Climatic Data Center, Asheville, NC.
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Table A42 Percent of winds greater than 28 and 41 knots
in the Bering Sea by area, monthly.

Area B Areg C
=28 knots »41 knots =23 knots »41 ¥nots

Jan. 17 1 13 1
Feb. 21 3 20 2
Mar . 14 1 12 1
Apr. 12 1 10 0
May 4 g L3 1
June 2 0 4 1
July 1 ¢ 3 1
Aug. & 0 5 0
Sep. 10 0 11 1
Dct. 15 1 17 1
Nov. 18 3 20 3
Dec. 18 3 18 1

Source: Bower, W.A., et al. 1988. <Climatic Atlas of the outer
continental shelf waters and cecastal regions of Alaska,
Vol. II, Bering Sea. Arctic Environmental Information
and Data Center, University of Alaska, Anchorage, AR
and U.S5. Naticnal Climatic Data Center, Asheville, NC.
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Figure Al
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Table Ad43 Average grass revende {value) per metric ton

of cod ~match by fishery and season,

1831
Longline
Pot
Trawl

1892
Longline
Pok
Trawl

1991-92 average
Longline
Pot
Trawl

Note: The annual estimates exclude second and third trimester

Jan-May

5845

41,194

5777
51,017
51,138

$800
51,017
51,175

Jun—-Aug

5784
5671

5704
$658

A i
=]
g '
[SNERVY)

Sep-Dec

5722
5749

5731
5752

1991-52.

Arnnual

5784
3710
31,194

3749
3765
§1,139

5764
5748
51,175

data for the 1981 and 1992 cod trawl fishery and first
trimester data for the 1991 cod pot fishery because

there was not enough catch for that data to be

meaningful.
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Table Rd44 Variability in the estimates average dgross revenue
fvalua) per metric ton of cod catch by fishery and
and season, 1991-82.

Jan-May Jun-Aug Sep-Dac Annual
1591
Longline
Min $651 5517 $178 $178
Max 52,2584 54,013 51,627 53,261
Stdev 5299 $823 5247 5615
Pot
Min 5446 55446 5506
Max 51,708 51,377 51,708
Stdewv 3526 5264 5406
Trawl
Min §252 5252
Max 52,717 52,717
Stdev 5433 5433
1592
Longline
Min 5479 5473 5368 5L39
Max 55,275 53,212 52,657 54,564
Stdev $696 $589 $388 §645
Pot
Min $520 5256 5641 5256
Max 2,409 $1,737 $9490 £3,336
Stdev 5488 5336 574 5388
Trawl
Min 5266 . 5266
Max £3,417 23,417
Stdev 5531 . 5531
1691-52 average
Longline
Min 5479 5542 £3749 5507
Max 54,359 53,773 32,857 $3,558
stdev 5585 5694 5343 5595
Pot
Min 5520 5256 $571 §256
Max $2,409 51,714 51,377 52,192
Stdev 5496 $345 5207 5364
Trawl
Min 5274 5274
Max 53,417 $3,417
Stdev $475 5475

MNMote: The annual estimates exclude second and third trimester
data for the 1981 and 1992 cod trawl fishery and first
trimester dota for the 1991 cod pot fishery becauss

thers was not encugh catch for that data to be
meaningful .

BoAl amendment 74 Appendix A A-64 gecoeber 5, 1993



Table A45 Three sets of estimates of variable harvesting and
processing cost per metric ton of cod catch by
type of operation and season, 1991-52.

Jan-May Jun-aug Sep-Dac Annual
1551
Longline 1 5476 5471 5472 5473
2 5509 5548 5552 %535
3 55446 8562 5566 5558
Pot 1 ; 295 385 5342
2 . $33¢6 5432 5386
3 . 5378 5478 5430
Fillet trawl 1 5588 . . SHER
2 S661 . . 5661
3 §735 . . 5735
H &% G trawl 1 5462 . . 5462
2 5530 . . 5530
3 5593 . . 5588
All trawl 1 $530 . . £E30
2 5601 . . 5601
3 5672 . . 5672
1992
Longline 1 5445 5474 5556 5463
2 5483 5560 5676 £624
3 5815 571 s678 55446
Pot 1 5377 5438 57438 5441
2 5431 5513 5507 5514
3 5485 5588 51,087 5591
Fillet trawl 1 5553 . . 55653
2 5621 . . 5621
3 5680 . . 5690
H & G trawl 1 5416 . . 541la
2 5481 . . 5481
3 5547 . . 5547
A1l trawl 1 5510 . . 5510
2 £577 . . $577
3 5645 . . 5645
1991-92 average
Lengline 1 $45% 5473 5488 5467
2 5492 5556 5575 5529
3 3525 5568 $587 5551
Fot 1 5377 5403 §447 5408
2 5431 5470 5512 5473
3 5485 5536 5878 5538
Fillet trawl 1 5571 . . 5571
2 5641 . . 5641
3 5712 . . 5712
H & ¢ trawl 1 5446 . . 5446
2 $513 . . 5513
3 $580 . . 5580
All trawl 1 5521 . . $521
2 $560 . ) 5590
3 5660 . . S660

Source: 1991 NMFS Alaska Region weekly processor report,
1992 NMFS Alaska Region product file,
1991-92 NMFs Alagska Region blend estimates.
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Table 446 Variability of wvariable cost estimates among indiwvidual

operatians by type of operation and season,

1691
Longline 1
Min
Max
Stdew

Min
Max
Stdev

Ml TL
Max
Stdev
Pot 1
Min
Max
sStdav

Min
Max
Stdev

Min

Max

Stdev
Fillet trawl 1

Min

Max

Stdev

to

Min
Max
Stdevw

Min
Max
Stdev
H & G trawl 1
Min
Max
Stdev

Min
Max
Stdevw

Min

Maw

Stdew
All trawl 1

Min

Max

Stdew

Min
Max
Stde~

Min
Max
stdew

Jan-May

5385
$2,119
5489

5358
52,828
5766

s421
$2,713
$680

$342
31,556
$360

$386
51,918
5438

5430
52,280
5518

5226
41,827
$292

$249
$2,290
5369

5272
$2,753
$448

§226
$§1,827
£298

Lr
0 D
0O

A

rJ
Tir ™
Lot B B

$272
52,753
§d442

3841 Amardment 24 Appendix A

Jun -&ug

Sep-Dec

§128
56,517
61,443

5130
510,999
52,515

5144
59,481
52,135

5281
3795
$195

5310
5265
$2438

5339
51,131
$301

1381-G2,

Annual

5123
56,537
$1,323

$120
510,999
52,291

$144
$9,481
$1,950

§2710
$1, 063
$300

5301
51,328
$392

5331
$1,585
5486

5342
51,556
£360

$386
$1,918
54338

$430
52,280
$518

§226
§1,827
52982

$249
$2,290
$369

§272
$2,753
5448

§226
51,827
$298

5249
52,290
§363

4272
32,753
5442



Table Ad6 Cantinued.

1662
Longline 1
Min
Max
stdev

Min
Max
Stdev

Min
Max
Stdevw
Pot 1
Min
Max
Stdevw

Min
Max
Stdev

Min

Max

Scdev
Fillet trawl 1

Min

Max

Stdev

Min
Max
Stdev

Min
Max
Stdev
H & G trawl 1
Min
Max
Stdew

Min
Max
Stdev

LeV]

Min

Max

Stdev
All crawl 1

Min

Max

Stdev

Min
Max
Stdev

Min
Max
Stdev

Jan-May

8387
$2,673
54065

$371
54,351
5693

5411
53,804
§£593

§254
52,528
5752

8277
53,280
1,000

5301
54,051
51, 248

412
£991
5194

5449
1,181
236

5482
£1,371
5281

5218
511,520
52,534

5256
§15,282
53,459

5275
519,045
54,325

5218
§11,520
52,140

5269
515,282
52,856

5320
519,045
53,573

BSAT Amendment 24 Appendix A

Jun -Aug

$338
710,658
51,641

5320
317,314
82,718

5369
515,155
52,359

$240
5696
5124

5289
5843
5156

$339
5989
5188

Annual

5361
510,658
51,531

5375
£17,314
52,530

$413
$15, 155
52,197

52490
52,538
$651

5289
£3,290
%861

5339
54,051
51,072

5412
5991
5134

5449
51,181
5236

$482
51,371
5281

5218
511,520
52,594

5256
515,282
§3, 459

$275
519,045
34,325

5218
511,520
§2,140

5269
515,282
52,856

5320
519,045
83,573
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Table Adg Continued.

Jan-May Jun-Aadgg Sep-Dec Annual
1991-92 average
Longline 1
Min S370 5338 5146 So62
Max 52,673 510,658 &6, 5937 510, 658
stdev $480 1,571 51,053 $1,448
Min £371 2367 5145 5263
Max 54,351 517,314 510,993 517,314
Sbdev $786 $2,598 $1,789 52,379
2
Min 5414 5390 5164 5222
Max 23,804 515,155 59,481 515,155
Stdew 5685 52,056 51,535 2,072
Pot 1
Min 5254 £240 3306 52440
Max 52,528 451,128 52,538 52,538
Stdev 5752 5211 S680 5644
2
Min 5277 5285 5341 5288
Max $3,290 51,420 £3,280 %3,2580
Stdev 51,000 $5272 5902 54851
3
Min $301 5318 3275 5339
Max 54,051 51,710 24,021 54,051
Stdev 1,243 £334 51,124 51,058
Fillet trawl 1
Min $339 . . %399
Max 51,423 . . 51,423
Stdev $258 . . 5258
2
Min 5415 . . 5435
Max 51,608 . . 51,608
stdev 5304 . . $304
3
Min 5470 . . $470
Max 31,794 . . 51,794
Stdev 5351 . . 5351
H & G trawl 1
Min 5236 . . 5236
Max 52,244 . . 52,244
Stdev 5438 . . 5438
2
Min 3256 . . $258
Max 52,878 . - 52,875
Stdev 5557 . . 5557
3
Min 5275 . . 4275
Max 53,505 . . $3,505
Stdev 5678 . . 5678
All Erawl 1
Min 5262 . . 5262
Max $2,244 . . 52,244
Stdev 5392 . . $:62
2
Min 5284 . . 5284
Max 52,87% . - $2,87%
stdev 5468 . . 7498
3
Min 5305 . . 5305
Max $3,905 . . 53,505
Stdev 3606 . . 5606
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Table 247 Three sets of estimatez of annual overhead ceosts
per metric teon of cod catch by type of operation
and season, 1991-52.

Allocation based on weeks fished

Jan-May Jun-Aug Sep-Dec Annual
1581
Longline 1 578 597 598 520
2 S110 5136 5138 5127
3 $150 5186 5189 $174
Pot 1 . $61 567 $64
2 . 581 590 586
3 . 5101 5112 5107
Fillet kErawl 1 5145 . . 5145
2 §193 . . 5193
3 5241 . . 5241
HE& G trawl 1 590 . . 590
2 $121 . . 5121
3 5151 . . 5151
All trawl 1 $120 . . 5120
2 5160 . . 5160
3 5200 . . 5200
1952
longline 1 876 $101 5127 $89
2 5108 S143 5180 $125
3 5147 5194 5245 5170
Pot 1 579 $110 $233 5109
2 $105 5146 5310 5146
3 $132 5183 5388 5182
Fillet trawl 1 $135 . . 5135
2 5180 . - 5180
3 §225 . . $225
H & G trawl 1 587 . . 587
2 s1lle . - 5116
3 $l46 - . 5146
All trawl 1 $120 . . 5120
2 5160 . . 5160
3 $200 . . 5200
1991-92 average
Longline 1 577 599 5103 589
2 5108 140 5146 5126
3 5148 5191 5199 172
Pot 1 579 597 595 594
2 5105 5130 5127 5126
3 5132 5162 5159 5157
Fillet trawl 1 5140 . . 5140
2 5187 . . 5187
3 5233 . . 5233
H & G trawl 1 $89 . . 589
2 5115 . - 5119
3 $149 . . 5149
All krawl 1 $120 . . 5120
2 5160 . . 5160
3 5200 . - 5200
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Table A47 Continued.

Allocation based on product weight

Jan-May Jun-Aug Sap-Dec Annual
1991
Longlins 1 $89 586 572 582
2 598 595 580 591
3 5238 §231 5193 §220
Pot 1 . 549 567 558
2 . 565 $B89 518
3 . $82 5111 597
Fillet trawl 1 568 . . 568
2 590 ; ) $480
3 €113 . ) 5113
H & G trawl 1 548 . . $48
2 $64 . . 564
3 579 . . 579
All trawl 1 558 ; . 558
2 578 . . 578
3 597 . . $37
1992
Longline 1 530 576 573 %78
2 588 583 581 585
3 5212 202 £195 5207
Pot 1 $61 5613 574 563
2 581 584 598 584
3 3101 Slo6 $123 $106
Fillet trawl 1 5371 . . 5371
2 594 . . 94
3 5118 . . 5118
H& G trawl 1 544 . . 544
2 559 . . 559
3 574 . . §74
All trawl 1 862 . . 462
2 58 . . 583
3 5104 . . £104
1991-92 average
Longline 1 $83 479 573 580
2 591 $87 S80 $u8
3 5221 5212 5194 5213
Pot 1 561 $60 $68 362
2 581 SED 591 582
3 5101 5100 5113 5103
Fillet trawl 1 569 . . 569
2 592 . . 592
3 §115 . . 5115
H & G trawl 1 546 . . 346
2 562 . . 562
3 S77 . . S77
All trawl 1 560 . . $60
2 580 . . $80
3 £100 . ) $100
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Table A47 Continued.

Allocation based on product wvalue

Jan-May Jun-Aug Sep-Dec Annual
1991
Longline 1 563 553 $53 557
2 581 568 569 573
3 5159 5134 $135% 5144
Fot 1 . §35 $51 543
2 . 546 $68 357
3 . 558 585 572
Fillet trawl 1 581 . . 581
2 5108 . . 5108
3 $135 . . §135
H & G trawl 1 s61 . . 561
2 581 . . 581
3 $102 . . 5102
All trawl 1 572 . . §72
2 596 . . 596
3 5120 . . §120
1992
Longline 1 §57 552 357 555
2 374 567 374 $7
3 514% 3132 5145 5140
Pot 1 544 543 355 544
2 558 558 574 359
3 373 572 592 574
Fillet krawl 1 376 . . 576
2 5101 . . 5101
3 5127 . . 5127
H& G trawl 1 5§51 . . 581
2 568 . . 368
3 586 . . 386
A1l trawl 1 568 . . 368
2 591 . . §91
3 5114 . . $114
1991-92 average
Longline 1 259 552 554 556
2 576 567 8§70 572
3 5150 5133 5137 5142
Pot 1 $44 341 $52 544
2 568 £565 569 458
3 $73 259 86 373
Fillet trawl 1 $79 . . 579
2 5105 . . 5105
3 $131 . . $131
H & G trawl 1 558 . . 358
2 §77 . . §77
3 596 . . 596
All trawl 1 $70 . . 5§70
2 $93 . . 594
3 5117 . . 5117

Source: 1591 NMFS5S Alaska Region weekly processor report,
1992 NMFS Alaska Region product file,
1951-92 NMFS Alaska Region blend estimates.
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Tabla A48 Estimates of halibut byctch cost par metric ten
of cod catch by fishery and season, 1931-92.

Jan-May Jun-Aug Sep-Dac Annual
Higher estimate
1551
Longline $5.18 516.25 515.82 $512.07
Pok . 5.98 .28 5.62
Trawl $42.06 . . 542.06
1552
Longline 59.89 528.53 525.07 521.57
Pot 5.68 £.49 $.75 5 .55
Trawl 545.50 . . 549.50
1891-92 average
Longline 58.32 $30.44 517 .49 517.43
Bot 5.68 5.61 5.36 5.58
Trawl 544 .59 . . £44.59
Lower eskimate
1991
Longline 54.75 514.90 £14.51 511.07
Pot . $.93 5.27 5.60
Trawl 524.88 . . 324 .88
1592
Longline 55.07 $325.33 $22.99 519.78
Pot 5.65 5.46 .72 5.53
Trawl 529.29 ) . £29.289
1821-92 average
Longline 57.613 527.81 516.04 $£15.98
Pok S$.65 §.58 $.34 5.55
Trawl 526.38 . . 526 .38
Note: The higher estimates include both the automatic and

immediate adjustment in the halibut Eizhery quotas

and more speculative and less immediate adjustments.

The lower estimates exclude the latter adjustment.
Source: 1991 NMFS Alaska Region weekly processor report,

1592 NMPS Alaska Reglion produck file,
1991-92 NMFs Alaska Region blend estimates.
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Tabls A49 Variability of halibut bycateh cost per metric
ton of cod catech by fishery and season for
hiigher estimate of halibut bycatch cost per
metric ton of halibut bycateh mortality, 1991-32.

Jan-May Jun-Aug SZep-Dec Annual
1291
Longline
Min £1.69 $4.07 55.17 53,55
Max 159 .72 $£145.72 5127.51 5127.63
Stdev $15.56 526.91 $3n.19 526,81
Fot
Min . 5.0% 5.07 5.06
Max . %3.55 $1.28 $2.57
Srtdev . 51.32 5.37 5.85
Trawl
Min 5.00 . . $.00
Max £449.00 . ) 5449.00
stdev $58.04 . . £58.04
1952
Longline
Min 5.55 =897 54 .38 55.11
Max §133.25 $111.56 S182.44 598.793
Stdayv $24.77 524.98 530,23 51%.895
Fot
Min 5.00 5.07 5.09 5,05
Max 51.42 §1.27 54 .58 51.39
Stdev §.43 5.44 $1.30 $.40
Trawl
Min 5.00 . . .00
Max 5216.94 . . 5216.64
Stdav $44 .81 . . 544.81
1991-%2 average
Longline
Min $.58 58.90 56.33 34.53
Max $133.25 598,75 5182.4n6 598.79
Stdev 521.8z2 321.83 $32.58 520._45
Pokt
Min 5.00 5.07 $.008 5.05
Max 51.42 53.55 54.58 $1.66
Stdewv $.43 5.78 51.12 5.41
Trawl
Min $.00 . . .00
Max $259.07 . . §259.07
Stdev 539.293 . . 535 .29
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Table AS50 Estimates of herring, crab,and salmeon bycatch cost
per metric ton of cod catch by fishery and season,

1951-52.
Jan-May Jun-aug Sep-Dec Innual
Herring
1591
Longline 5.00 5.00 5.00 5.00
Pot . 5.00 5.00 5.00
Trawl 5.01 . . 5.01
1952
Longline $.00 5.00 5.00 5.00
Pot $.00 §.00 5.00 5.00
Trawl $.09 . . 5.09
1951-92 average
Longline $.00 5,00 5.00 5.00
Pot $.00 5.00 5.00 $.00
Trawl 5.03 . . 5,03
Tanner crabk
1991
Longline $.03 §.02 5.03 $.03
Pot . $.44 $2.35 $1.28
Trawl 52.57 . ; 52.5%7
1582
Longline 5.03 $.04 5.1% 5.05
Pot $1.23 51.236 51.28 $1.22
Trawl 51.57 . . 51.57
1891-92 average
Longline .03 5.04 5.05 5.04
Pot 51.23 51.14 $2.17 51.34
Trawl 52.23 . . $2.22
Red king crab
1991
Longline $.00 $.01 5.01 5.00
Pot . $.51 $2.43 51.47
Trawl 5.31 . . 5.31
1992
Longline $.01 $.22 5.03 5.09
Pot 5.05 5.19 5.12 5.14
Trawl 5.11 . . 5.11
1591-92 average
Longline $.01 $.14 5.01 5.05
Pot 5.05 5.27 $2.05 5.55
Trawl 5.24 . . 5.24

Nokte: Tanner crab refers only to C. bairdi.
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Table ALO Continued,

Jan-May
Chinook salmon
1991
Longline 5.02
Fot .
Trawl £1.93
1952
Longline 5.02
Pot 5.00
Trawl 52.45
1981-92 average
Longline 5.02
Fot 5.00
Trawl $2.14
Hetrring, crab,
and salmon
1591
Longline $.05
Pot .
Trawl 54.86
1992
Longline 5.06
Pot 51.28
Trawl 54.22
1591-92 average
Longline £.06
Pot 51.28
Trawl 54.64

Jun-AaAug

.03

L LT

.00
.00

R i ]

.01
-00

Ly 4

.05
.96

Ly Y

.27
.55

L
— Iy

3.19
51.40

sSep-Dec

4L A

L L

L 1

.op
0D

.00
.00

.00
.00

.04

.17
.38

.07

Annual

5.02
5.00
%1.98

5.01
.00
52.4%

5.01
$.00
52.14

5.05
52.86
54.86

5.15
$1.47
$4.22

5.10
$1.889
54.64

Socurce: 1991 NMFS Alaska Region weekly processor report,
1952 NMFS Alaska Region product file,

1991-92 NMFS Alaska Region blend =stimates,
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Table AS1
Jan-May
1991
Langline 510.717
Pot .
Trawl $140.37
1892
Longline £11.42
Pot .80
Trawl 5135.69
1991-52 averags
Longline 511.21
Pot 5.80
Trawl 2138.77

$40.

528.
$2

Jun-Aug

41

17

.94
.52

01

-84

Sep-Dec

520.
.83

5

527

522,
51.

54

.30
53.

52

09

Estimates of groundfish bycateh cost per metric

ton of <od catch by fiszhery and season, 1991-92.

Annual

$22.
.86
.37

5
5140

515.
.15
$135.

52

$18.
3z,

5138,

Source: 1931 NMFS Alaska Region weekly processor report,
1952 NMFS Alaska Region product file,

1981-92 NMFS Alaska Region blend estimates.
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Takle A51.1 Groundfish bycatch and bycatch cost by species and gear in the
BSAI cod fishery, 1991-92.

Bycatch Byzatzh Bycatch Bycatch
{mt} rost per mt cost sosb per mt
of bycatch (thousands) of cod
Longline
1291
Arrowtooth 1,959 5z1 543 g1
Atka mack 3 5343 41 50
Flat other 262 584 522 50
Pollock 2,386 5220 %525 57
Rock sale 18 5279 55 30
Rockfizh 245 5249 361 31
Sablefish 455 51,402 5637 59
Turbkot 553 5564 $313 54
Yellowfin 3 52210 51 &0
Cther 6,683 4«13 588 51
Total 12,606 5340 51,695 =213
1952
Arrowtooth 1,620 54 57 50
Atka mack {6 5326 515 S0
Flat other 265 565 a17 50
Pollock 3,104 $229 5712 57
Rock =zole 27 5256 57 50
Rockfish E07 5257 £207 52
Sablefish 225 51,352 5305 53
Turbok 544 5230 £148 52
Yellowtin 86 5206 s18 £a
OLher 10,7086 511 $114 51
Total 17,531 5294 51,550 S1A
Fot
1991
Arrowtooth 1 621 s 50
Atka mack 1 $3473 50 50
Flat cther 1 584 50 50
Polleock 1 5220 50 50
Eock =zocle 0 52759 50 50
RBockfizh 1 5249 &0 50
sablefish 0 51,402 5 =10]
Turbot 0 $BE6 50 5
Yallowfin 2 £220 51 50
Cther 181 513 52 RN
Total 185 5340 54 51
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Table ALL1.1 (Continued) .

Bycatch Bycatch Bycatch Bycatch
{mt ) cost per mt cost cost per mt
of byecatch (thousands} of cod
1992
Arrowtbtooth 3 4 50 S0
Atka mack 9 5324 31 50
Flat other 0 565 a0 30
Pollock [ 5229 51 50
Raock sole 2 5256 51 50
Rockfish 3 5297 51 50
Sablefish 13 51,352 518 51
Turbot =) §230 SL 50
Yellowfin 12 52086 52 50
Other 542 511 & 50
Toktal 5495 5244 532 53
Trawl
1947
Arrowtooth 3,297 521 570 sl
Atka mack 840 5343 5238 54
Flat other 4,221 584 5353 54
Pollock 36,169 5220 a7, 958 558
Rock sole h.961 5279 31,662 521
Rockfish 2,953 5249 5735 59
Sablefish 18 51,402 525 50
Turbot 204 5566 5115 51
Yallowfin 6E2 52210 5146 52
Othear 4,258 513 556 51
Total 58,583 5344 511,408 5141
19462
Arrowtoocth 2,634 54 512 50
Atka mack 3,175 5326 51,034 $25
Flat other 2,284 865 5148 54
Pollock 13,718 5229 53,144 576
Rock sole 3,226 5256 3825 $20
RockEish 1,244 3257 5319 48
Sablefish g 51,352 512 S0
Turbot 78 5230 518 g0
Yellowfin 494 S206 5102 52
Other 2,670 511 529 51
Total 29,533 4294 55, 645 5136

Socurce: 1891 NMFS Alaska Region weekly processor report,
1992 NMFS Alaska Region product file,
1981-92 NMFS Alaska Regien blend estimates.
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Takble A52 Variability of groundfish bycatch cost estimates
per metric ton of cod catch by type of operation
and season, 19%91-92.
Jan-May Jun-Aug Sep-Dec Annual
1591
Longline
Min 5.37 £1.52 51.80 51.66
Max 5478 .61 $1,038.18 5364.84 $745.20
Stdev 598.88 5266.23 567.48 5188.44
Fot
Min $.44 5.08 $.08
Max §5.25 52.48 54.57
Stdev . $1.66 §.78 $1.31
Trawl
Min $14.33 . $14.33
Max $1,014.02 - . $§1,014.02
Stdev $161.11 §161.11
1592
Longline
Min $.26 5.78 §.05 $.26
Max $968.49 $1,067.30 §873.45 $994.51
Stdav 5143 .24 $209.17 5182.9¢6 §202.08
Pot
Min §.03 5.17 5.24 $.03
Max $29.56 $42.89 521.80 $529.5%6
Stdev 57.76 $8.90 56.25 §7.04
Trawl
Min $8.88 $8.88
Max $7,487.45 57,487 .45
Stdev 31,119.49 §1,119 .45
15591-92 average
Longline
Min 5§.26 52.27 $.75 §.26
Max $769 .56 $971.52 $873.4%s £873.45%
Stdev 5127.71 $227.26 S160.86 $159 .66
Pot
Min 5§.03 5.28 .08 §.11
Max $29.586 $29.58 $4.77 $29.586
Stdev 37.76 55.91 51.13 56.16
Trawl
Min £8.88 58.88
Max 8750.66 5750 .66
Stdev $149.388 £145 .88

Source: 1991 NMFS Alaska Region weekly processor report,
1992 NMFS Alaska Region product file,

1891-92 NMFS Alaska Region blend estimates.
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Table AS53 Variability of net benefit per metric ton of cod catch
trimester and fishery for three different estimates of average
variable cost and two different estimates of average prohibited
species bycatch cost,

1591-92.

ANE using higher estimates of prohibited species bycatch cost

1891
Longline 1
Min
Max

Stdev

Min
Max
Stdev

Min
Max
Stdev
Fot 1
Min
Max
Stdev

Min
Max
Stdev

Min

Max

Stdev
All trawl 1

Min

Max

Stdev

g%

Min
Max
Stdev

Min
Max
Stdev

1592
Longline 1
Min
Max
Stdev

Min
Max
Stdev

Min
Max
Stdev

Jan-May

3165
51,279
§211

S132
51,2486
5211

555
1,209
§211

-§723
$1.238
$409

-5794
sl,1le7
5409

-3865
51,098
5409

522
$3,788
5557

-$16
53,750
5557

-548
53,718
4557

BTAT Amendment 24 Appendix A

Jun-Aug

513
$2,473
$573

~564
52,396
573

-578
52,382
£§573

5150
$1,4108
$551

5109
51,366
5551

867
$1,225
§551

-$97
51,845
$401

-5182
51,759
5401

-$193
$1,748
£4301

Sep-Dec

-5379
$775
5222

-5458
5696
5222

-5472
$682
5222

$153
5981

-5207
51,170
5241

-$327
§1,050
5241

-3329
§1,047
5241

Annual

-5378
&1,040

PR

5445

-5458
1,513
5444

-5472
£1,898
5444

§171
£1,408
426

5126
51,366
5426

$80
51,325
5427

-5723
§1,238
5409

-$793
€1,167
5409

-$855
51,096
5409

521
§3,045
5463

-548
52,991
5463

-567
52,967
5463

{ANE} by
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Table AG3

Fot 1
Min
Max
Stdev

Min
Max
Skdev

Min
Max
Stdev
All trawl
Min
Max
Stdev

Min
Max
Stdev

Min
Max
Stdev

{Continued) .
Jan-May

§143
§2,030
540

589
$1,976
$£540

$35
51,922
$540

1
~57,045
52,122
51,234

-57,113
52,055
51,234

-57,180
51,987
£1,234

1891-92 average

Longline 1

Min
Max
Stdev

Min
Max
Stdev

Min
Max
Stdev
Pot 1
Min
Max
Stdev

Min
Max
Stdewv
Min
Max
Stdev

ESAI Amerndmenc 24

$22
53,077
5462

-516
53,040
5462

-5438
53,007
5462

5143
$2,030
$540

589
$1,576
5540

535

51,922
5540

Apperndix A

Jun-aAug

~5183
51,293
$345

-$258
51,218
$345

-5334
§1,143
$345

$5
§2,300
£483

-576
52,222
5482

-538
52,208
$£483

-5183
$1,377
$368

-5258
51,326
$372

-$334
$1,276
5377

Sep-Dec

-5108
5188
581

-5268
529
581

-5427
-5130
581

-5225
51,170
5225

-5307
41,050
5228

-5320
51,047
5227

-5108
$981
$325

-52568
5935
5372

-5427
5889
5422

Annual

-$183
1,549
§424

-5258
$£1,893
£432

-5334
51,836
5442

-57,045
§2,122
1,234

-57,113
$2,055
$1,234

-$7,180
$£1,987
$1,234

52
52,324
5406

-567
52,259
5403

-585
$2,239
$404

-$183
51,835
$399

-5258
51,772
$409

-5334

51,719
5419
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Table AGS3 (Cantinued) .

Jan-May Jun-Aug Sep-Dec Annual
All trawl 1

Min ~-5825 . . -5925

Max $2,122 . . $2,122

Stdev $447 . . 5447
2

Min -5955 . - -5995

Max §2,055 . . 52,055

Stdev 5447 . . 5447
3

Min -51,066 . . -51, 066

Max 51,987 . . 51,987

Stdev 5447 . . 5447

ANE using lower estimates of prohibited species bycatch cost

1891
Leongline 1
Min 5166 514 -5372 -§372
Max 51,284 $2,478 5784 51,985
Stdev 5211 5674 5222 5446
2
Min 5133 -563 -5451 -5451
Max 51,2581 52,399 5705 51,917
Stdev 5211 5574 5222 5445
3
Min 585 -577 -5465 -4485
Max 51,214 $§2,384 5691 51,903
Stdev 5211 5574 5222 5445
Pot 1
Min . §1517 3158 5172
Max . 51,410 5991 51,410
Stdev . §651 5274 $425
2
Min . 5109 s112 5126
Max . $1,368 5544 51,368
stdev . §551 5274 5425
3
Min . 567 566 581
Max . 1,327 5898 51,227
Stdev . 5561 5274 3426
All trawl 1
Min -5660 . . -5660
Max 41,259 . . 51,25%9
Stdev 5411 . . 5411
2
Min -3731 . . -5731
Max 51,188 . . s1,188
Stdav 5411 . . 5411
3
Min -$802 . . -5802
Max 51,117 . . 51,117
Stdev 5411 . . 5411
321 amendmeont 24 Appandix A A-82
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Table AS3

(Continued) .

Jan-May
1802
Longline 1
Min 523
Max $3,794
stdev §558
2
Min -515
Max 53,756
Stdev 5558
3
Min -547
Max 83,725
Stdev 5558
Pat 1
Min 5142
Max $2,030
Stdev 5539
“1
Min 589
Max 51,876
Stdev 5539
3
Min 535
Max 51,922
Stdev 5539
All trawl 1
Min -57,045
Max £2,145
Stdev $1,240
2
Min -57,113
Max 2,078
Stdev §1, 240
3
Min -57,180
Mazx $2,0140
Stdev 51,2440
1331-92 average
Longline 1
Min £23
Maw 33,082
Stdev 5461
2
Min -515
Max $3,045%
Stdev 5463
3
Min -447
Max 53,012
Stdev $463

ESAl hmendment 24 fppendix A

Jun-Aug

-589
$1, 847
$401

-4175
51,761
5401

-5186
51,750
$401

-5183
§1,295
5343

-5258
§1,220
5343

-5333
51,145
5343

s10
$2,302
$483

=571
52,224
5483

-584
$2,211
5483

Sep-Dec

-5208
51,175
5241

-532¢6
£1,055
5241

-5329
51,052
§241

-$108
$130
$81

-5268
$31
581

-5427
-5128
581

-5225
$1,175
§226

-5306
$1, 055
5228

-53139
1,052
5228

Annual

525
$3,051
$464

-$45
2,997
5484

-583
32,3732
5464

-$183
51,350
$422

-%2%8
51,883
5431

-5333
51,837
5441

-37,045%
52,145
§1,2490

-57,113
$2,078
51,240

~-$7,180
$2,010
51,240

54
52,329
5407

-565
2,264
3404

-584

52,244
5405
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Table AG3 iCantinuad) .

Jan-May Jun-aug Sep-Dec Annual
Pot 1
Min 5143 -8183 -$108 -$183
Max £2,030 51,379 $991 $1,826
Stdev $£539 366 5328 5399
2
Min 589 -$258 -5268 -5258
Max $1,976 51,328 5944 51,7732
Stdev $539 5371 8376 $408
3
Min $£35 -$333 -5427 ¢332
Max £1,922 51,278 5894 £1,720
Stdev $539 $375 5425% $418
All trawl 1
Min -5864 . -%8564
Max £2,145 . . $2,145%
Stdev 448 . . $448
2
Min -5934 . . ~-3534
Max 52,078 . . 52,078
Stdev 5448 . . 5448
]
Min -51,005 . . -51,005%
Max £2,010 . . 22,010
sStdev 5448 . . $448

Source: 1991 NMFS Alaska Region weekly processor report,
1992 NMFS Alaska Region product file,
1991-22 NMFS Alaska Region blend estimates.
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This appendix summarizes scientific studies supporting byeatch survival estimates.
Halibut

Survival from trawl catches

Halibut discard survival rates from traw! catches were established from a tagging experiment performed
by the Intemational Pacific Halibut Commission (Hoag 1975). The physieal condition of over 2.000
halibut caught and released by domestic B.C. trawlers was categorized into five levels based on their
external injuries and physical activities. Condition was positively correlated with length of fish and
negatively correlated with time on deck and the weight of the total catch. Most of the halibut were tagged
and the recovery rate declined with poorer coudition.

The survival of fish was estimated from the recovery rate of tags from 1970-73 (longline and trawl
fisheries) and the expected rates of fishing mortality and other losses. The average survival of halibut in
all conditions was 28 percent for those less than 80 cm to 55 percent for those greater than 80 cm. By
condition factor and size, survival was estimated as follows:

Length Excellent Good Fair Poor Dead
<80 cm 48% 52% 28% 26% 3%
>80 em 92% T34% 50% 43% 18%

These data were re-examined by Clark et al. (1992) who determined that the reporting rate used for smatl
fish in the survival calculations was almost surely vuderestimated since sinaller fish were subject o higher
trawl mortality rates and therefore lower reporting rates. This results in better estimated survival for small
fish. which, by condition category, is not much different than survival for large fish. Accordimgly, size
was disregarded in estimating trawl bycatch survival and the following survival ratecs were adopted:
excellent 80%, poor 45%, and dead 10%.

Supporting information is available from the hundreds of thousands of halibut annually examined for
viability in Bering Sea and Gulf of Alaska trawl fisheries. Williams and Wilderbuer (1992) applied the
trawl survival rates (o this data to estimatc halibut discard survival by directed fishery.

Survival from Jongline catehes

Experimenits to determine survival of longline caught halibut comparable to Hoag’s (1975) study have not
been conducted. However, data from other IPHC studies suggest that (1) handling monality of longline
caught halibut in "excellent” condition ranges from 2 to 5% (Peltonen 1969}, and (2) survival of "poor”
condition fsh is approximately half that of fish in “"excellent” condition (Myhre 1974). Williams and
Wilderhuer (1992) applied these rates (with the additional assumption that fish classified as dead actually
died) to the obscrver collected halibut viability information to calculate discard mortality rates for the 1990
and 1991 Gulf of Alaska and Bering Sea/Aleutian Islands longline fisheries.

Survival from pots

There is no information on the survival of pot caught halibut. A study by Williams et al. (1982) to
determine the difference in catch rates from pots with or without tanner boards indicated that nearly all
halibut suffered from minor abrasions caused by either struggling in the pot or by being in contact with
crab. It is known from NMFS sablcfish pot surveys that extended soak time in some areas will cause
mortality from amphipods (sand fleas). Halibut mortality in pots from ADF&G crab surveys (1974-84)
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ranged from 4-35% (Williams et al. 1989). Obscrver collected viability information indicates that 97%
and 95% of the halihut examined were in excellent condition in pot fisheries in the Bering Sea and the
Gulf of Alaska, respectively (Williams and Wilderbuer 1992).

Crab

Survival from trawl catches

King and Tanner crab survival from bottom trawling was examined in a trawl comparison study in 1987,
In an industry-NMFS sponsored project (Stevens 1990 and Natural Resource Consuliants (988}, 717 trawl
caught crab were examimed for viability and then placed in tanks of flowing seawater for 48 hours to
determine survivability, Overall survival was 21% for king crabs and 22% for Tanner crabs. All trawl
caught crab are considered dead in the calculations of Prohibited Species Catch by the North Pacific
Fisheries Management Council. Observer collecled viability observations from the 1990 Bering Sea
fishery ranged from 28-52% "excellent" for king crab and 6-30% for Tanner crab (Guttormsen et al.
1992),

Survival from pots

No studies have bcen performed to directly calculate mortality from pot catches. An ADF&G study by
Dr. Shirley (unpublished Sea Grant study, 1990} examined the effects of handling on the survival of
sublegal Dungeness crabs. A laboraiory experiment which inimicked the catching procedure, pot lifting,
air exposure and release from a commercial vessel resulted in up to 90% mortality for crab caught 3 times
4 month for 2 months and (0% mortality for the control group (no handling). In addition, Carls and
O’ Clair (1989) examined the effects of exposure te cold air (typical of temperatures during the Bering Sea
winfer) on king and Tanner crab and found effects including mortality and reduced vigor, growth, feeding
and limb autotomy.

All 997 red king crab examined for condition by observers in the 1990 pot fishery were classified as
"excellent”. Tanner crab observanoens for the same year ranged from 96-98% "excellent".

Salmon and Herring

No studies have been completed to directly determine the suorvival of salmon and herring from demersal
trawls, probably since they are usually dead with a substantial [oss of scales. High seas tagging studies
with purse scines and Jonglines have experienced catch and handling mortality using gear much lcss
abrasive to salmon than bottom trawls (Meyers and Rogers 1983), A University of Washington study in
1956 (Hant t962) exnunined mortality from scale loss and concluded (hat moderate scale [oss (Small
patches of scales, less than 25% of (he body) may not be a sertous problem but large scale loss inhibited
the immune system, All salmen and herring bycateh are considered dead in the calculation of Prohibited
Speeies Catch by the North Pacific Fisheries Management Council. No viability observations are recorded
by the ebserver program,
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This appendix presents the method of estimation for the discard morfality rates estimates used in this
report,

Williams and Wilderbuer {1992) estimated halibut discard morcality rates for various 1991 groundfish
fisheries. They used condition factor information from the Ohserver Program and the survival rates by
conditions factor category presented in the previous appendix. The resulting halibut discard mortality rate
estimates for BSAT groundfish fisherics are listed below.

Pot 5%
Longline 20%
Trawl
Mid-water pollock 80%
Atka mackerel, rock sole, 70%
yellowfin sole, and other
Natfish
Cod, rockfish, and bottom 60%
pollock
Sablefish, turbot, and 40%

arrowtooth flounder

Bascd on the results of a trawl comparison study in 1987 (Stevens 1990 and Natural Resource Consultants
1988), it is assumecd that the discard mortality rate for king crab and Tanner crab is 80% in the trawl
fisheries. Because the literature provides no comparable estimates for the longline and pot fisheries, these
mortality rates had to be cstimated. This was done by independently estimating crab discard mortality
rates in the rawl, longline, and pot fisheries and then adjusting all the estimates proportionally so that the
adjusted rate for the trawl fishery equaled 80%. The independent cstimates were based on condition factor
information from the Observer Program for 1990 (Guttormsen et al. 1992) and the following survival rates
for the three conditions factors: excelient 80%, poor 45%, and dead 10%. These are the survival rates for
halibut in the trawl fishcry. The percent of crab for each condition factor category and gear was as
follows:

Trawl red king crab 52.4%, 27.5%, and 20.1%:;
Pot red king crab 100%, 0%, and 0%;
Longline red king crab no estinates are available;
Trawl bairdi 30.5%, 32.0%, and 37.5%,
Pot bairdi 97.3%, 1.4%, and 1.3%;
Longline bairdi 71.2%, 21.7%, and 7.2%.
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The resulting adjusted discard mortality rates which are used in this report are as follows:

Trawl red king crab 80%
Pot red king crab 37%
Longline red king crab 37%
Trawl bairdi 0%
Pot bairdi 30%
Longline bairdi 45%.

For each groundfish fishery, the discard mortality rate is assumed to be 100% for salmon, herring, and
groundfish, The importance of the accuracy of each of these estimates is naturally dependent on the level
of bycatch in each of the three cod fisheries. At the extreme, if there is almost no bycatch of a particular
species in one of the cod fisheries, the accuracy of the estimate for that species and fishery is of no
importance.

Unless otherwise stated, these discard mortality rates are used to calculate bycatch mortality and bycatch
mortality rates for 1990-1992.
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Estimates of net benefits per metric ton of cod catch were generated for each of three cod fisheries by
timester and year for 1991 and 1992. This was done using estimates of average gross revenue (AGR),
average harvesting and processing cost (AHPC), and the average opportunity cost of bycatich (AOCB).
The method used to estimate cach of these three determinants of average net bene(it (ANB) is presented
following a brief description of which caich, bycatch, and product weight data were used.

The current definitions of target fisheries were used to identify the data associated with each of the three
cod fisheries. Observations are defined in terms of a processor, week, area, and gear. If the estimate of
retained cod caich is greater than that ol any other potential target species for an observaiion, the data for
that observation are by definition associated with the cod fishery of that specific gear.

ESTIMATING GROSS REVENUE PER METRIC TON OF COD CATCH (AGR)

Blend estimates of total cod catch. Weekly Processor Report estimates of product weights by species and
product form, and estimates of FOB Alaska prices were used to estimate gross revenue per metric ton of
cod catch (AGR) for each cod fishery, trimester, and year. These estimates include the value of all
groundfish products associated with the cod fisherics.  Estimates of AGR by processor also were
generated. The estimales by processor are used to determine the variability in the estimates due to inter-
processor differences in the species composition of catch, discard rates, product recovery rates, monthly
distribution of catch, and product mix with respect to product forms and species. This variability provides
a partial measure of the uncertainty associated with the 1991 and 1992 estimates of AGR for each of the
three cod fisheries. It also provides a means of determining the extent to which the estimates overlap for
individual operations in diffcrent fisheries.

With the exception of H&G cod, annual prices were used to estimate the FOB Alaska valuc of catch in
the three cod fisheres. For H&G cod, base anfual prices were adjusted seasonally. The scasonal
adjusters were: 0.90 for January-April, (.75 for May-August, 0.85 for September-October, and 1.0 for
November-December, The base annual prices for H&G eastern cut were $0.86 per pound for the longline
and pot fisheries and $0.73 per pound for the trawl fishery. The prices for other cod H&G products were
sct based on the castern cut prices listed above and the percentage differences hetween eastern cul and
other H&G prices from the 1991 ADF&G/CFEC/NMES annual groundfish processor survey. For each
season, the price cquals the product of the base pricc and the seascnal adjuster. The same FOB Alaska
prices were used for 1991 and 1992, The ADF&G/CFEC/NMFS annual groundfish processor survey for
1991 is the source of all the price estimates except those for H&G cod and both cod and pollock fillets.
The H&G prices are based on Ishinomaki Auction prices in Yapan for trawl and longline H&G medium
size cod for January 1991 - July 1992 {Appendix A, Table A35). The pollock and fillet prices are based
on weekly prices reported in Umer Barry Seafood Price Current for 8-16 oz cod fillets and 2-4 oz poltock
fillets for the same period {Appendix A, Table A34). The average cod and pollock fillet prices for that
period were $2.64 and $1.61 per pound, respectively. The FOB Seattle fillet prices were converted to
FOB Alaska prices by subtracting $0.10 per pound. That is approximaiely the cost of freight and
insurance from Dutch Harbor to Scattle and warehousing costs for onc month. The Japanese auction
prices were converted to FOB Alaska prices by converting the Yen per kg prices to Dollar per 1b prices
and subtracting the additional costs associated with sclling at the auction.

Estimates of 1991 and 1992 total catch and retained catch by species are presented in Table D1 for each
of the three cod fisheries. The estimates of product weights, prices, and product values by year, fishery,
species, and product form are included in Table D2. That table also includes prices by trimester for cod
H&G products becausc scasonal price adjustments were made only for these products. Blend cstimates
of total cod catch, estimates of total product weight per metric ton of cod catch, estiates of total product
value, and the resulting estimates of AGR by year, trimesier, and fishery are presented in Table D3.
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ESTIMATING HARVESTING AND PROCESSING COST PER METRIC TON OF COD CATCH
(AHPC)

The inputs that are used (o harvest and process fish in each of the three cod fisheries are of value to
society because they can be used to pruduce the products of that cod fishery or other goods and services.
Therefore, the opportunity cost of using these inputs is the basis of their value. For inputs that are
purchased on an ongoing basis, the prices paid for the inputs are used as estimates of their per unit
opportunity costs. This includes inputs such as fuel, labor, transportation, maintenance, communications,
technicians, and packaging material. The amount paid for an input will not always provide an accurate
estimate of its opportunity cost; however, better estimates typically are not available. If the market for
inputs is relatively competitive, the payments for inputs tend io reflect opportunity costs.

For other inputs that are used but not purchased on an ongoing basis, there are no explicit payments that
can be used to estimate their opportunity costs. These inpuls include the use of fishing vessels and
processing plants and equipment.

The opportunity cost of using a vessel or 1 processing plant in a cod [ishery equals the net value foregone
by not using it in its next most productive manner. If there is absolutely no other use for a vessel or
plant, the opportunity cost of using it is zero. From society’s perspective, the opportunity cost may even
be zero if the allemative use is participation in another fishery in which cateh is already constrained. The
opportunity cost in that case is zero if that altemative use simply replaces effort of a similar vessel that
was already participaling in the altemative fishery.

Because there is not sufficient information to quantify the opportunity cost of using a vessel or plant in
a cod fishery, this component of harvesting and processing costs is not included in the estimates of net
benefits.  Another cost that is ignored is thal associated with replaeing vessels and plants that wear out
or beeome obsolete. A discussion of the potential effects of ignoring these two types of costs is included
in Section 22,13 of the EA/RIR/IRFA.

Variable Costs

Among the inputs that are purchased on an onpoing basis, there are inputs whose use i dependent
prineipally either on time spent {i.e. effort) in the cod fishery or on the amount of fish harvested and
processed. The former include fuel and lubricants, regular maintenance, groceries, transportation for the
crew, and technicians, The latter include crewshare and wages, packing materals, fransportation of
supplies and products, product storage, and bait. These will be referred to as variable costs.

Estimates of variable harvesting and processing eosts per metric ton of cod catch were generated by year,
trimester, and fishery and, in the case of factory trawlers, by principal product form. This was done using
three alternative cost models for each of four types of catcher/processor operations. Because,
carcher/processors dominate all threc cod fisheries, the absence of separate variable cost models for calcher
boat-onshore processing operations, is not expected to introduce a substaniial bias even if the variable
costs differ substantially between calcher/processor and catcher boat-onshore processing operations

Estinates were also generated for each individual carcher/processor. The estimates by processor are used
to detemmine the variability in the estiniates due to modeled differences among processors. This vaniability
provides a partial measure of the uncertainty associated with the 1991 and 1992 estimates of variable cost
per wnetric ton of cod caich for each of the three cod fisheries. It also provides a means of defermining
the extent to which the estimates overlap for individual operations in different fisheries.
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The parameter values and the aggregate values of the varables used in the variable cost models are
included in Tables D4 and DS, respectively. Each of the three cost models for the factory longliners is
based on information for a differcnt vessel. For each of the other types of caicher/processors, all three
models are based on information for a single vessel. For these operations, the first and third models are
the second model with the time dependent variable cost decreased by 25% and increased by 25%,
respectively, The resulting ranges of variable cost estimates are substantially larger for these operations
than for the factory longliners.

Overhead Costs

There are other inputs that are purchased on an ongoing to annual basis that are not closely linked to effort
or catch and production. The associated costs include those for accounting services, legal fees,
admimistrative/office, marketing, insurance, moorage, and pemmits. If a harvesting or processing operation
is involved with activities other than a single cod fishery, it is difficult to say which of these overhead
costs should be charged against a specitic cod fishery, Therefore, there are two guestions fo answer.
First, should these overhcad costs be included in the estimates of net benefits? Second, if they should be
included, how should it be done?

Should overhead costs be considered? The correct answer to this question can be found by determining
whether these costs would be considered if the market mechanism were used to allocate cod. The
willingness of each operation 10 pay for the right to harvest cod will indicale what the market solution
would be. All else being equal, an operation with the higher overhead costs per metric ton of cod catch
will be willing to pay less for the ongoing right to harvest cod. However, there are two exceptions in
which the willingness to pay for cod and the market solution would not be affected by these costs.

First, operations that cover all these costs in other fishenes would not consider such costs in determining
their willingness to pay for the right to harvest cod, Many of the pot gear operations may be in this
category because the cod fishery is to a great extent a supplemental fishery for these operations. However,
with open access fisheries, entry into the crab and cod fisherics would tend to decrease the ahility of pot
operations to cover their overhead costs in the crab fisheries and, therefore, decrease the number of fishing
or processing operations subject to this cxception.

Second, if the Council's allocation decision will not atfect the entry or ¢xit of vessels or processing plants
with respect to the fishing industry as a whole, then the Council’s actions have no effect on total overhead
costs. With cither of these two exceptions, overhead costs should be ignored in cvaluating the options
being considered.

How should annual overhead costs be allocated? There are several equally arbitrary but commonly used
methods for allocating the annual overhead costs of a fishing operation that participates in several
fisheries. Unlortunately, there is no thearetically correct way to allocate such costs. Three altemative
methods are uscd in this report.

Wwith the first method, the estimate of the overhead cost associated with a cod fishery, for each
catcher/processor that participated in that cod fishery, is the product of: (1) an estimate of the overhead
cost per week of operation for a "representative catcher/processor" in that cod fishery and (2) the number
of weeks each vessel participated in that cod fishery during the year. Information provided by the industry
and the weekly blend carch estimates, respectively, arc the sources of the former and latter. For each
catcher/processor, the number of weeks in a BSAI cod fishery is the number of unique weeks the vessel
participated in that cod fishery hased on blend estimates of retained catch and the definition of
participation in a cod fishery,
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With the second method, the comresponding estimate for each catcher/processor is the product of: (1) an
cstimate of the overhead cost per pound of processed product for a "representative catcher/processor” in
that cod fishery and (2) the pounds of processed products of each vessel while participating in thar cod
fishery. Information provided by the industry and the Weekly Processor Report data, respectively, are the
sources of the former and latter.

Finalty with the third mcthed, the corresponding estimate for each catcher/processor is the product of:
(1) an estimate of the overhead cost per dollar of processed product for a "representative
catcher/processor” in that cod fishery and (2) the dollars of processed product of each vessel while
participating in that cod fishery.

In methods one through three, the average for each "representative vessel” was its annual overhead costs
divided by its annual weeks of operation in all Alaska groundfish fishenes, its annual product weight in
all Alaska groundfish fisheries, and its annual product value from all Alaska groundfish fisheries,
respectively.  For the purposes of the overhead cost models, the "representative vessels” were modeled
as if they only participated in Alaska groundfish fisheries.

Estimates of overhead cost per metric ton of cod catch were generated by year, trimester, and fishery and,
in the case of factory trawlers, by principal product form. This was donc using the three altemative
methods for allocating overhead costs and three versions of a "representative vessel” for each type of
operation. The parameter values and the aggregate values of the variables used in the overhead cost
inodels are included in Tables D4 and D3, respectively. For the reasons stated in Section 2.2.13 of the
EA/RIR/IRFA, overhead costs were not included in the estimates of net benefits.

ESTIMATING THE OPPORTUNITY COST OF GROUNDFISH AND PROHIBITED SPECIES
BYCATCH

Estimates of the opportunity cost of groundfish and prohibited species bycatch are used in cstimating the
net benefits of harvesting cod in each of the three cod fisheries because this bycatch and the resulting
bycatch mortality is part of the cost of harvesting cod. The opportunity cost of prohibited species bycatch
is based on estimates of the impact cost of bycatch where that cost is calculated as the FOB Alaska value
of foregone catch net of variable costs. The basis of each estimate of impact cost per unit of bycatch for
the prohibited species is presented in Table D6.

The estimates are based on the assumption that product priccs are not affected by the amount of catch that
is foregone. If prices increase as a result of the decrcased catch, the estimates overstate the nct value
foregonc due o bycatch. For example, if the price of halibut is highly responsive to the decrease in catch
{i.e.. if the demand is inelastic with respect to the price), the gross value of halibut products would actually
increase as the result of decreased halibul catch, In that case, halibut bycatch would result in net benefits
to the halibui fishery but not to halibut consumers. Prices arc expecled 1o increase as the result of
decreased carch but not sufficiently to prevent a decrease in total product value.

Because halibut bycaich usually accounts for most of the prohibited species bycatch impact cost and
because the effect of halibut bycatch on tuture halibut catch has a certain component and a more
speculative component, the opportunity cost of halibut bycatch is presented as a range. The lower end of
the range is based solely on what has been the immediate and automatic reduction in the halibut fishery
quota due to estimated halibut bycatch mortality in the groundfish fisheries. That adjustment has been
a 1 mt reduction in the total halibut fishery quota for each 1 mt of estimated halibut bycatch mortality.
The upper end of the range for cach of the three cod fisheries is set equal (o the estimate of yield loss
recently develeped by IPHC staff. With a discount rate of 7%, the estimates of the discounted halibut
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fishery yield loss per metric ton of bycatch mortality for the three cod fisheries are: 1.09 mt for longliners,
1.05 mt for pots, and 1.69 mt for trawls (Table D7).

The lower estimates are expected to understate the actual catch foregone in the halibut fishery because
they use less information and do not account for subsequent adjustments to halibut fishery quotas. The
higher estimates attempt to account for both the immediate and subsequent adjustments to halibut fishery
quotas. If the estimates of the subsequent adjustments are better approximations of what the actual
adjustments will be than are the estimates that there will be no subsequent adjustments, the higher
estimates are clearly better.

For the other prohibited speeies, the comparable low end of the range would be zero because there is not
automatic or immediate adjustment to the crab, herring, or salmon fishery quotas as the result of estimated
bycatch mortality in the cod fisheries., That is, for these fisheries, recent or expected bycatch in the
groundfish fishery is not taken off the top 1o set the quotas.

The cost of halibut bycatch monality in the cod fisheries can be estimated either on the basis of foregone
catch and benefits for the halibut fisheries or on the basis of foregone catch and benefits for other
groundfish fishery due to the use of part of the halibut PSC limit in the cod fisheries. Previous analyses
of halibut bycatch management alternatives considered by the Council have indicated that when the halibut
PSC limits reduce groundfish catch, the eost of halibut bycatch in terms of foregone eatch and benefits
for the groundfish fishery typically is substantially greater than the cost of halibut bycatch in terms of
foregone catch and benefits for the halibut fishery. Therefore, determining the correct basis for estimating
the cost of halibut bycatch is important,

The correct basis for estiniating the cost of halibut bycatch mortality in a cod fishery depends on whether
the halibut PSC limits are expected to reduce groundfish catch. If the catch in the groundfish trawl
fishery, for example, is expected to be reduced by the halibut PSC limit, the halibut bycatch cost estimate
for the cod trawl fishery should be based on forgone catch and benefits for the other groundfish fisheries.
However, if catch is not expected to be reduced by the halibut PSC limit, the balibut bycatch cost estimate
for the cod fishery should be based on forgone eatch and benefits for the halibut fisheries.

The choice of the correct basis for estimating halibut bycatch cost has some interesting implications. For
example, if the halibut PSC limits are such that groundfish catch is constrained in the trawl fisheries but
not in the longtine fisheries, the halibut bycatch cost for the longline fishery should be based on foregone
catch and benefits in the halibut fishery but the cost of halibut bycatch in the trawl fishery should be based
on foregone catch and benefits for the other groundfish fisheries. If the resulting estimate of the cost per
unit of halibut bycatch mortality for the trawl fishery is greater than that for the longline fishery, an
increase in the trawl halibut PSC limit and a corresponding decrease in the longline limit would increase
net benefits from the groundfish fishery as a whole,

In this example and in general when the estimate of halibut byeatch cost based on losses to the groundfish
fishery is greater than the estimate based on losses to the halibut fisheries, the halibut PSC limit is below
the optimal level. The Council and Secretary have controf over the PSC limits. If they are not expected
to use that control to set PSC limits below the optimal levels, the estimate of halibut bycatch cost based
on an estimate of foregone catch and benefits in the halibut fishery should be used. Conversely, if they
are expected to set PSC limits below the optimal levels, the estimate of halibut bycatch cost based on an
estimate of foregone catch and benefits in the other groundfish fishery should be used.

It is much more difficult to estimate halibut bycatch costs based on foregone catch and benefits for the
other groundfish fisheries because the actual cost will depend on the actual halibut PSC allowances, the
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TACs, the extent to which the TACs would be used fully in the absence of the halibut PSC limits, and
halibut bycatch rates by fishery. Although such estimates are not used to estimate net benefit per ton of
cod catch, Section 2.2.11 does address the potential differences between the two methods of estimating
halibut bycatch costs.

The opportunity cost of groundfish bycatch is considered because, whether or not this bycatch is retained,
it is counted against the TACs and, therefore, reduces thc groundfish available to non-cod groundfish
fisheries,

The gross FOB Alaska value per metric ton of catch for each groundfish species, other than cod, was
calculated by estimating the FOB Alaska value of the products of that species that wer retained in all
non-cod BSAI groundfish fisheries and then dividing that vatue by the estimate of the total catch of that
species in those fisheries. Table D8 contains the estimates of product vaiue per metric ton of catch for
each species and the data used to penerate the estimates. The opportumity cost of each species was then
calculated by taking 38% of the estimated product value per metric ton because the variable cost was
estimated to be 62% of the FOB Alaska values. This variable cost estimate is based on cost and value
data collected for the analysis of Amendment [8, the Inshore/Offshore allocation. It was assumed that
all groundfish bycatch was suhject to 100% mortality whether or not it was retained.

Estimates of the average opportunity cost of bycatch (AQCB) were generated by cod fishery, trimester,
and year and wilhin fishery by processor. The estimates by processor are used to determine the variability
in the estimates due to differences among processors in lerms of both the groundfish speecies composition
of catch and bycatch rates, This variability provides a partial measure of the uncertainty associated with
the 1991 and 1992 estimates of AOCB for each of the three cod fisheries. It also provides a means of
determining the extent to which the estimates overlap for individual operations in different fisheries.

The estimate of groundfish bycatch eost is based on an estimate of the forcgone value of that catch in
other groundfish fisheries minus variable harvesting and processing costs. The prohibited species bycatch
cost that would have occurred if that groundfish had been taken in other groundfish fisheries should also
be subtractcd. However, this cannot be done without knowing in what fisheries the groundhsh catch was
foregone, what the prohibited species bycatch rates are in those other groundfish fisheries, and what the
per unit prohibited species bycatch costs are in those fisheries. For most of the other groundfish fisheries,
this cost is small compared to the gross value of groundfish products net of variable costs. Therefore, the
failure to make (his adjustment is not expected (0 increase the estimates of groundfish bycatch costs
substangially.

The assumption that all of thc groundfish taken as bycatch in the cod fisheries would have otherwise been
harvested in other groundfish fisheries also introduces an upward bias to the extent that the TACs of the
bycatch species arc not used fully. The estimates of groundfish bycatch cost by species and cod fishery
(Appendix A, Table A51.1} allow for this problem to be addresscd.
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Table Dl BSAI ¢od fizhery total and retained catch in metric tons by gear and
species, 1991-92.

Longline Pot Trawl

Catch Retained <Catch Retained Catch Retained

1991
Pacific cod 74,852 73,455 5,200 5,027 40,521 77,729
Arrowtooth 1,9%% 79 1 g 3,273 265
Atka mack 3 0] 1 0] 840 81
Flat other 262 52 1 ¢ 4,162 619
Pollock 2,386 125 1 Y] 35,917 4,939
Rock scole 13 1 0 ] 5,915 1,570
Rockfish 24% 178 1 0] 2,875 2,217
Sablefish 455 444 0] 4] 18 15
Turbct 5513 15 g 4] 204 33
Yellowfin 3 0 2 a 611 23
Other 6,683 1,091 181 31 4,222 1535

1992
Pacific cod 37,084 95,355 11,817 11,726 41,603 38,410
Arrowtooth 1,620 a0 3 0 2,634 138
Atka mack 44 21 9 0 3,175 1,031
Flat other 265 13 0 g 2,234 316
Pollock 3,104 a6 & 0] 13,718 2,164
Rock sole 27 4 2 0 3,226 1,128
Rockfish 407 422 3 0 1,244 476
Sablefish 225 204 13 13 g 9
Turbot 644 113 5 0 78 14
Yellowfin B& ¢ 12 0 494 158
Cther 10,706 751 543 72 2,670 125

Note: The small number of weekly cobservations both for the cod trawl fishery in
the second and third trimesters of 1391 and 19%2 and for the cod pot
fishery in the first trimester of 1991 are not included in these estimaktes
because the samples were too small te provide meaningful estimates.
Weekly observations by processor and gear for which there were not data
from both the blend catch and WPR datasets were excluded as were
observations for which total product weight exceeded total catch weight.
These observations are also excluded from the other tables in this
appendix and they were excluded in generating all of the estimates of nat
benefits per metric ton of ced catch. However, they are included in the
Appendix A tables that present hisztorical catch and producetion data.

Source: NMFS Alaska Region blend eztimates.
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Table D2 Product weight, product prices, and product values by species,
product form code, and year for each of three BSAI cod fisheries,
1991-92,

Longline 1991

Product Price Value
weight (51,000)
{mt)
Pacific cod
Whole fish/food fish 92.5 §.45 501.6
wWhole bait 285.1 5.45 5291.7
Bled only .6 5.68 5.9
Gutted only 136.8 5.75 $225.5
H&G, Western cut 11,286.9 5.63 515,642 .4
H&G, Eastern cut 23,600.5 5.72 537,667 .7
Salted and split 135.0 $§1.73 $514.3
Roe only 207.1 51.02 5466.4
Pectoral girdle only 5.7 $.60 57.6
Heads 32.8 5.40 $28.9
Cheeks 4.2 5.41 $3.8
Chins .2 $.56 5.3
Fillets w/ skin and ribs 84.9 51.95 §364.8
Fillets w/ skin, no ribs 1.7 51.58 $5.8
Fillets w/ ribs, no skin 2.6 £2.24 512.9
Fillets, no skin or ribs 52.2 §2.54 5292.6
Minced fish 7.1 5.58 59.0
Fish meal 8.9 §.35 $6.9
Milt 17.8 51.65 564.6
Stomach{internal organs) 239.5 $.65 £341.5
Arrowtooth
H&G, Eastern cut 26.7 5.22 513.1
H&G, tail removed 21.2 5.39 518.0
Kirimi .1 5.26 5.1
Flat other
Whole fish/food fish 1.9 §.42 51.7
H&G, W/ roe 2.8 $1.86 511.6
H&G, Western cut 2.7 5.79 54.6
H&G, Eastern cut 7.5 5.84 514.0
H&G, tail removed 2.9 5.77 54.9
Pollock
Whole fish/food f£ish 1.5 5.21 5.7
H&G, w/ roe 9,1 5.10 £2.0
H&S, Western cut 21.6 5.42 $520.1
H&G, Eastern cut 15.2 5.41 513.6
H&G, tail removed 1.4 5.46 $1.4
Roe only .1 55.19 $1.5
Rock =zole
Gutted only .2 §.27 5.1
H&G, w/ roe .0 §1.47 5.1
H&G, Western cut .0 5.72 5.1
H&G, Eastern cut L3 $.92 5.7
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Table D2 (Continued}.

Rockfish
Gutted only
H&G, Western
H&G, Eastern
Chins

Sablefish
Gutted only
H&G, Western
H&G, Eastern

Turbot
HLG, Western
H&LG, Eastern

Other

cut
cut

cut
cub

cut
cut

Whole fish/food fish

Whole bait
Gutted only
Wings

Octopus /agquid mantles

Toktal

Pacific cod
Whole bait
Gutted only
H&G, Wastern
H&G, Eastern

cut
cut

Salted and split

Cheeks
Chins

Fillets w/ skin,
Fillets, no =kin or ribs

Fish meal
Other

noe ribs

Whole fish/food fish

Whole bait

Total

BSAL Amendment 24 Appendix D

Longline 19%1 continued
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{mt}
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Price Value
(51,000}
51.34 51.5
51.44 s§12.0
§1.71 5288.0
5.58 5.1
$2.13 .1
$2.98 532.8
32.84 $1,712.1
51.00 4.9
§2.137 $34.8
$.59 4.5
5.99 51.4
5.52 52 .4
5.61 5461.5
§.50 3.1
455 .64 $548,698 .4
Pot 1991
§.45 §125.1
$.75 $84.9
§.64 997 .4
.60 51,689.3
51.73 §5637.3
$.41 56.5
5.56 5.6
51.58 5.0
$2.54 $234 .4
§.35 51.6
%.5%9 .9
5.99 S58.2

511.286 $3,691.

I
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Table D2 (Continued).

Trawl 1991
Product Price Value
weight {$1,000)
(mt)

Pacific cod

Whole fish/food fish 7,262.9 5.45 $7,190.8
Whole bait 182.7 5.45 5180.6
Eled only 491.¢ 5.68 51,346.5
H&G, w/ roe 90.7 5.60 5120.2
H&G, Western cut 7,2B6.0 5.56 58,992.0
H&G, Eastern cut 3,430.8 5.66 54,955.5
H&G, tail removed 102.4 §.53 §120.7
Salted and split 5,669.9 51.73 §21,595.1
Roe only 319.8 51.02 5720.0
Pectoral girdle only 4.4 5.60 55.8
Heads 3.4 .40 §3.0
Cheeks 19.1 §.41 $17.3
Chins 4.4 $.56 §5.5
Belly flaps {meat) .7 5.84 §1.2
Fillets w/ skin and ribs 519.4 51.95 §2,232.1
Fillets w/ skin, no ribs 166.5 51.58 8579 .9
Fillets w/ ribs, no skin 214.9 82.24 51,060.0
Fillets, no skin or ribs 6,060.4 $2.54 $33,936.9
Minced fish 1,063.3 5.58 51,358.7
Fish meal 2,203.4 §.35 51,657.1
Fish oil 64.0 §.06 $8.5
Milkt 12.9 51.65 $46.8
Stomach{internal organs) 41.9 5.65 $59.7
split, no backbones 73.5 5.88 5143.0
Bones 123.6 £.03 §9.2
Other 9.6 §.81 §17.0
Arrowtooth

Whole fish/food fish 15.2 §.07 §2.3
H&G, Western cut .1 .28 5.1
H&G, Eastern cut 76.0 5.22 £37.2
H&G, tail removed 48.4 5.39 541.1
Atka mack

Whole fish/food fish €3.5 5.60 591
H&G, Western cut 3.4 §.75 §5.6
H&G, Eastern cut 1.3 5.96 §7.0
Flat other

Whole Eish/food Eish 50.6 5.42 546.4
Gutted only 2.1 5.27 51.3
H&G, w/ roe 97.1 51.86 $397.7
H&G, Western cut 35.1 5.79 $60.9
H&G, Bastern cut 236.5 5.84 $440.2
Roe only .2 5.60 5.3
Fish meal 6.4 §.24 53 .4
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Table D2 (Continusd).

Trawl 1991 continued

Product Price Value
weilghk {$1,000)
(mt)
Pollock
Whole fizh/food fish 116.3 5.21 853.9
H&G, Western cut 7.7 5.42 7.1
H&G, Eastern cut 160.2 4,41 5143.7
Roe only i5.7 £5.19 £408.4
Fillets w/ zkin and ribs 11.5 21.31 %33.2
Fillets w/ skin, no ribs .7 5.99 51.4
Fillets w/ ribs, no skin 31.9 51.36 595 .4
Fillets, no gkin or ribs 636.7 51.51 52,119 .4
Surimi 17.9 51.42 555.8
Minced fish 144.3 5.70 5222.0
Fish meal 211.% 8.26 5119.3
Splik, no backbeones 18.5 $1.10 544 .%
Rock sole
Whole fiszh/food fish 39.4 5.49 $42.3
H&G, w/ roe 585 .2 51.47 52,255.2
H&G, Western cut 115.5 5.72 5184.1
H&G, Eastern cut 206 .6 5.92 5417 .7
H&G, tail removed 10.1 51.29 §28.8
Roe only .1 51.25 5.3
Fillets, no =zkin or ribs 8.5 5.60 511.8
Rackfish
Whole fish/feood fish 498.8 5.62 $682.8
H&EG, Weztern cukt 54.3 5.71 585.3
H&G, Eastern cukt £95.3 5.80 51,231.0
Pectoral girdle only .1 $1.27 $.3
Filiets w/ skin and ribs .1 31.62 .4
Sakblefish
H&G, Western cut 4.2 52.98 527.6
H&G, Eastern cut a.5 §2.84 859.7
Cheeks .0 5.41 5.0
Ching .0 5.45 5.0
Turbok
Whola fish/food fish .1 5.55 5.1
H&3, Eastern cut 11.6 52.37 560.5
H&G, tail removed 9.2 $1.25 $25.2
Yellowfin
Whole fish/food fish 10.8 5.32 7.8
Kirimi 7.9 51.32 §22.1
Other
Whole fish/food fish 14.3 52.17 $65.6
Whole bait 2.0 5.99 54.3
Gutted only 2.0 5.52 $2.2
Wings 53.4 5.61 §72.0
Octopus/zquid manktles .8 .50 $.8
Total 40,220.2 575.03 596,134.2
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Table D2 (Continued).

Longline 15%2

Product rice Value
weight {51,000}
{mk)
FPacific cod
Whole Eish/food fish 23.9 5.45 3237
Whole bait 29.5 5.45 529.2
Bled only 97.2 .68 5146.4
Gutted only 8.5 5.75 514.0
H&G, W/ roe 26.2 ©.59 534.1
H&G, Western cut 12,600.9 3.61 516,817.2
H&G, Eastern cut 29,780.2 5.71 546,820.5
Salted and split 2.6 $1.73 5162 .4
Roe only 423.8 51.02 5654 .2
Heads 28.2 5.40 524.9
Cheeks 1.5 5.41 51.5
Fillets w/ skin, no ribs .3 51.58 51.1
Fillets, no skin or ribs 800.1 52.54 54,480.2
Surimi i 51.40 52.0
Minced fish 145.9 5.58 s191.6
Fish meal 2.7 5.35 $2.1
Fish oil .9 5.06 5.1
Milt 147.5 51.65 5537 .4
Stomach(internal organs} 133.1 5.65 5185.8
Bornes .2 $.03 5.0
Cther 1.1 $.81 52.0
Arrowtooth
H&G, Bastern cut 21.0 $.22 510.3
HEG, tail removed 15.5 $.39 §13.1
Atka mack
H&G, Eastern cut 5.4 5.94 519.9
Flat other
H&LG, w/ roe 5 §1.86 53.9
H&G, Western cut L2 5.79 5.4
H&LG, Eastern cut 8.0 5.84 514.9
H&G, tail removed 1 5.77 5.2
Follock
H&G, Eastern cut 31.5 5.41 528 .2
Roe only 1.1 $5.19 512.4
Fillets, no skin or ribs 3.2 51.91 $10.8
Minced fish .3 5.70 5.5
Rock sole
H&G, w/ roe 1.9 $1.47 56.2
H&G, Eastern cut 3.8 §.92 7.8
Kirimi | $.95 5.9
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Table D2 {(Continued).

Longline 1992 continued

Product Price Value
weilght {51,000}
{mt)

Rockfish

Whole fish/food fish 1.5 $.70 $2.3
Gutted only .2 5.70 5.4
H&G, Western cut 1.6 51.42 4.9
H&G, Eastern cut 168.3 §1.60 £534.1
Pectoral girdle only 2.5 §.74 4.1
Cheaks .0 $.90 £.0
Chins .2 $.08 5.4
Other .1 $§1.10 £.2
Sablefish

HE&EG, Western cut 1.4 £2.98 SR.5
HEG, Eastern cut 123.8 52.84 5774.7
Roe only 1.9 54.93 520.9
Pectoral girdle only .6 $.90 sl.2
Cheeks .1 5.41 5.1
Chins .7 $.45 5.7
Fish meal L0 5.26 5.0
Other .0 $.60 S.0
Turhot

H&G, Western cut .9 51.00 82.0
H&G, Eastern cut 42.0 52.37 5219.6
H&G, tail removed 19.7 s1.25 554.2
Kirimi 4 §1. 11 s1.1
Yellowfin

H&G, Eastern cut 2 5.48 5.2
Other

Whole fish/food Fish .5 5.59 5.6
Whole bait .4 5.99 5.8
Gutted only 18.1 5.52 $20.8
H&G, Bastern cut 32.2 §1.15 581.7
Wings 193.9 5.61 5261.3
Deotopus/sguid mantles .9 5.50 51.0
Total 45,0n09.2 $66.469 572,719.7
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Table DZ (Continued).

Pot 1992
Product Pricea value
weilght {$1,000)
{mt)

Pacific cod

whole fish/foed fish 15.8 $.45 $15.6
whole bait 48.0 $.45 $47.5
Eled conly 10.0 $.68 515.0
Gutted only 15.2 §.75 §25 .0
H&C, Western cut 1,285.6 .56 $1,579.8
H&G, Eastern cut 3,035.2 §.65 54,366.8
H&G, talil removed 0.6 §.53 535,85
Zalted and split 347.5 51.73 51,323.6
Cheeks 32.9 §.41 529.7
Fillets w/ skin, no ribs L1 §1.58 5.3
Fillets, noe skin or ribs 224.4 $2.54 $1,256.8
Minced fish 67.9 5.58 536.8
Fish meal 131.3 $.35 5101.1
Fish oil 6.5 5.06 5.9
Bones 1.0 5.03 S.1
Ocher 15.1 5.81 534.1
Rockfish

H&G, Eastern cut .2 51.93 51.0
Sablefish

H&G, Eastern cut 9.0 52.84 556.6
Other

Whole fish/food fish .0 5.59 5.0
Whole bait 12.5 5.99 $27.2
Gutted only 23.1 $.52 $27.6
Octopus/squid mantles 3.1 5.50 3.5
Total 5,320.1 $19.52 59,034.4

Trawl 1992

Pacific cod

Whcle fish/food fish 673.7 $.45 5667.1
Whale bait 28.2 5.45 §27.8
Blad only 10.1 5.68 515.3
H&G, Western cut 2,373.1 $.56 52,918.8
H&G, Eastern cut 2.85%4.4 5.65 54,084.9
Salted and split 876.3 51.73 53,337.4
Roe only 171.0 51.02 $385.1
Pectoral girdle only 1.3 5.60 £1.8
Heads l4.6 5.40 $12.9
Cheeks 12.7 §.41 511.5
Fillets w/ skin and ribs 593 .5 $1.95 52,550.4
Fillets w/ skin, no ribs 1.0 $1.58 53.3
Fillets w/ ribs, nc skin 159 .7 52.24 5787.9
Fillets, no skin or ribs 4,242.8 52.54 523,758.9
Surimil 123.0 £1.40 $378.8
Minced fish 1,135.2 5.58 $1,450.5
Fish meal 1,286.0 5.35 5990.6
Fish oil 13.4 .06 51.8
Milt 21.6 %1.65 §296.6
Stomach{internal organs) .2 5,65 5.3
Eones 33.7 5.03 52.7
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Talble D2 {Continued}.

1952
Trawl
Arrowtcoth
Whole fish/fcod fish
H&G, Eastern cut
H&G, taill removed
Fish meal
Atka mack
Whole fish/food fish
Hi&G, Western cut
H&G, Eastern cut
Fiah meal
Flat other
Whole fish/food fish
H&G, W/ roe
H&G, Eastern cut
Fiah meal
Pollock
Whole fish/food fish
H&G, W/ roe
H&G, Eastern cut
H&G, tail removed
Roe only

Fillets, no skin or ribs

Surimi

Minced fish

Fish meal

Fish oil

Bones
Rock =ole

wWhole fizh/food fis=h
Whole bait

H&G, W/ roe

H&G, Western cuk
H&G, Eastern cut
Fish meal
Rockfish

Whole fish/food fish
H&G, Western cuk
H&G, Eastern cut
Pectoral girdle only
Chins

Fish meal
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Table D2

Sablefish

H&G, Eastern cut
Turbot

H&G, Eastern cukb
H&G, tail removed
Pectoral girdle only
Yellowfin

Whole fish/food fish
H&G, Eastern cut
Kirimi

Fish meal

Other

Whole fish/food fish
Whole bait

Gutted only

wWings

Fish meal

Total

Jan-May
H&G, Western cut
H&Z, Eastern cut
Jun-Aug
H&G, Western cut
H&G, Eastern cut
Sep-Dec
H&G, Wesktern cut
H&G, Eastern cut

Jun-Aug
H&G, Western cut
H&G, Eastern cut
Sep-Dec
H&Z, Wesktern cut
H&G, Eastern cut

Jan-May
H&SG, w/ roe
H&G, Western cut
H&G, Eastern cut
H&G, rail removed
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{Continued}.

Trawl 1992 continued

Produckt
waight
{mt)

5.8
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17.172.3

Longline H&G cod by trimester 1991

Product
weight
{mt)

3,652.7
10,222 .9

3,030.0
7,073.8

4,604.2
6,303.7

Price

52.84

52.37
§1.25
S.67

5.32
$.48
$1.32
4,26

$.59
$.99
§.52
$.61
$.24

§58.43

Price

$.64
$.74

$.55
$.64

5.67
$.79

Value
(81,000}

547,372.3

Value
{51,000

55,170.6
$16,633.7

$3,693.4
£10,058.6

$6,778.4
$10,975.4

Pot H&G cod by trimester 1991

47 .8
689.2

661.7
428 .2

Trawl H&G <¢od by

0.
7,286,
3,430.

102,

L= aliw R |

D-16

$.55
4

558.3
5880.0

$839.2
$709.3

trimester 1991

$120.2
$8,992.0
$4,955.5
$120.7
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Table D2 (Continued).

Longline HaG cod by trimester 18992

Product Frice Value
weight {$1,000)
(t)
Jan-May
H&G, Western cut 6,826.0 5.64 =3,669.0
H&, Eastern cut 18,166 .7 5.75 %30,096.3
Jun-Aug
H&G, w/ roe 26.2 $ .55 33401
H&G, Western cut 5,103.7 5.55 $6,221.0
H&G, Eastern cut 9,374.3 .64 514,183.5
Sep-Dec
H&G, Western cut 671.2 $.63 $927.2
H&G, Eastern cut 1,638.6 £.713 52,6407
Pot H&G cod by trimester 1932
Jan-May
HaG, Western cut 84.9 $.55 £103.5
H&3, Eastern cut 773.4 5.66 §1,122.0
HEG, tail removed 30.6 §.53 §35.5
Jun-Aug
H&G, Western cut 1,122.7 5.55 51,368.4
H&G, Eastern cut 2,111.2 5.64 53,002.0
Sep-Dec
H&G, Western cut 738.1 5.63 $107.5
H&G, Eastern cut 180.6 5.73 5242.7
Trawl H&3 cod by trimester 1992
Jan-May
H&G, Wesktern cut 2,373.1 5.56 £2,913.8
H&G, Easktern cut 2,854.4 5.65 $4,084.9
Note: For H&G cod, a base annual price was adjusted seasconally. The seasonal
adjusters wera;: 3.90 for January-april, 0.75 for May-August, 0.85 for
September-October, and 1.0 for Hovember-December. The base annual prices
were 5$0.8% per pound for the lengline and pet fisheries and 30.73 per
pound for the trawl Eishery.
Sources: NMFS Alaska Region Weekly Processor Report data for 15%21-52 and the

ADFLG/CFEC/NMFS annual groundfish processor survey for 1991.
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Table D3

1391
Longline
Jan-May
Jun-Aug
Sep-Dec
Annual

Pot
Jun-Aug
Sep-Dec
Annual

Trawl
Jan-May
Annual

1392
Longline
Jan-May
Jun-Aug
Sep-Dec
Annual

Pot
Jan-May
Jun-Aug
Sep-Dec
Annual

Trawl
Jan-May
Annual

Source; Tables D1 and DZ.2

Alaska praduct value,
by c¢od fishery and trimester,

Tons of cod

27,250
20,797
26,805
74,852

2,604
2,595
5,200

80,521
80,521

54,716
36,451

5,217
87,084

343
a7l
502

11,817

-]

’

41,603
41,603

BSA] Amendment 24 Appendix D

Total
produck

welght per

mt of cod
catch

.530
.523
. 437
.485

.353
.495
424

.501
.501

-475
.450
.437
.464

.448
L3486
.526
450

.413
.413

Product
value

523,038,184
516,304, 663
519,355,582
558,698,430

51,747,782
51,943,405
$3,691,201

$96,134,238
596,134,238

$42,497,768
525,654,320

54,567,606
872,719,694

41,399, 899
5,248,633

£385,900
59,034,432

547,372,334
547,372,334

D-18

Value per

ton

£845.
5783
5722.

5784,

=D s
Woga gon

5671.10
5748.81
8705%.8%

51,193.50
51,1%3.5¢0

5776.740
§703.30
§$771.97
5749 .04

$1,017.04
5658.43
$768.246
5764.56

51,138.68
51,138.68

BSAI cod catch, groundfish product weight divided by cod cakch, FOB
and produckt wvalue per metric ton of cod ¢atch
19291-92.
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Table D4 Variable cost and overhead

Annual Data for a Factory Trawler H&G

Total product weight
Cod product weight

Total Groundfizsh wvalue (FOE AK)
Cod value

Total fishing days
Cod fishing days
Operating days
Total fishing weeks

Overhead costs
account 1ng
legal/associations
marketing
admin/ocffice
insurance

port feez/permits
Total overhead

Time Dependent Variable Costs
fuel/oil

maintenance/gear

groceries

crew transportatbtion
technicians

communiications

Total

Product Weight Dependent Variable Costs

packaging/loading/unloading
Total

Trewshare
crew and technicians

Total Cost (a)

Total Revenue - Total Cost (a)

5,5

$?(
5

280
30
305
43

5

51,

5

$1,
53,
$3!

00 mt (12.1 million lbs)
500 mt (1.1 million lbs)

580,000
890,000

565,200

269,400

165, 000

667,600
671,200

208,800

Summary of Cost Parameter Values for the Cost Model

Time dependent wvariable cost per fishing week

Product weight dependent cost per pound of product
{FCBE Alaska)

Labor cozt per $ of product value
Annual overhead cost per week

Annual overhead cost per pound of
Annual coverhead cost $ of product

(a) total cost excluding debt service,

BSAI Amendinent 24 Appendix D

produck
value

D-19

depreciation,

$2%,500
$0.0140
$0.,22

813,100
50.0467
40.074¢€

cost medels for the cod fisheries.

and return on investment

October 5, 1993



Takla2 D4 Continued.

annual Data for a Factory Trawler Fillets

Total product weight
Cod product weight

Total Groundfish wvalue (FOR AK)
Cod wvalue

Cod fishing days
Total fishing days
Operating days
Fishing weeks

Overhead costs
accounting

legal

marketing
admin/office
insurance

port fees/permits
Total owverhead

Time Dependent Variable Costs
fuel/oil

maintenances/gear

groceries

crew transportation
technicians

Taotal

Product Weight Dependent Variable Costs

packaging
locading/unloading
Total

Crewshare
crew

Total Cost {a)

Total Revenue - Total Cost {a}

3,821 mbk (8.43 million lbks)
S88 mt (1.3 million lbs}

$13,100,000
$ 2,661,000

58
226
240

12

$1.

$t,

$

$3,
57,

$5,

217,700

854,000

338,900

871,000
282,500

817,400

Summary of Cost Parameter Values for the Cost Model

Time dependent variable cost per fishing week £57,4900
Product weight dependent cost per pound of product $0.0403
Labor cost per $§ of product valus (FOB Alaska) 50.2955
Annual overhead cost per week 538,100
Annual overhead cost per pound of product $0.1444
annual overhead cost § of product value $0.0930
{al total cost excluding debt service, depreciation, and return on investment

BSAl Amendment 24 Appeadix D
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Table D4 Continued.

Annual Data for a Large Factory Longlin=ar H&G

Total product weight
Cod product weight

Total Groundfish value {FOB AK}
Cod value

Total fishing davs
Ceod fishing days
Operating days
Fishing wesks

Overhead costs
accounting

legal

marketing
admin/office staff
insurance

port fees/permits
Total overhead

Time Dependent Variable Costs
fuel /oil

maintenance/gear

groceries

crew transportation
technician

bait

Total

Product Weight Dependent Variable

Cosks

packaging/loading/unlocading
Total

Crawshare
crew

Total Cost {a)

Total Revenue - Tatal Coskt (a)

2,272 mt
2,272 mt

a4,
s
P )

225
225
260

37

$

$lJ

5
$
$1,
$2J'
$l!

377, 400
377,400

419,500

120,900

70,100
70,100
022,900
633,400

744,000

Summary of Cost Parameter Values for the Cost Model

{5.01 million lbs)
{9.01 million 1lbs)

Time d2pendant variable cost per fishing week $30,300
Product weight dependent cost per pound of product 50.0140
Labor cost per 3 of product wvalue (FOB Alaska) 50.2337
Annual overhead cost per week 511,300
Annual overhead cost per pound of product 50.0837
Annual overhead cost 5 of product value §0.00958
{a} total cost execluding debt service, depreciation, and return on investment
BSAI Amendment 24 Appendix D D-21 Qutaber §, 1997
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Table D4 Continued.

Annual Data fer a Small Fachtory Longliner HEG

Total product weight 1,510 mt (2.32 million lbs)
cod product weight 1,510 mt {3.33 million 1ibs)
Total Groundfish wvalue (FOE AK] 43,588,000

Cod wvalue 53,588,000

Total fishing days 231

Cod Fishing days 231

Operating days 365

Fishing weeks 44

ODverhead cosks

accounting

legal

marketing

admin/office stafE

insurance

port Eees/permits

Total owverhead 5 676,000

Time Dependent Variable Costs

fuel/oil

maintenance/gear

groceries

crew transportation

technician

bait/storage

Total $1,134,500

Product Weight Dependent Variable Costs

packaging/loading/unloading 5 46,5600

Total & 46,600
Craewshare

crew $1,184,000

Total Cost (a} 53,041,100

Total Revenue - Total Cost {a) 5 545,900

Summary of Cost Parameter Values for the Cost Model

Time dependent variabkle cost per Fishing week 525,800
Product welight dependent cost per pound of product $0.0140
Labor cost per & of product value {(FOE Alaska) 50.33
annual overhead cost per week 215, 400
aAnnual overhead cost per pound of product £0.2030
annual overhead cost 5 of product value 50.1884
ta} total cost excluding debt service, depreciaticn, and return on investment
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Table D4

Data for Ten Trips for a Madium Factory Longliner H&G

Total preduct weight 2,667 mt {5.88 million 1lbs)
Cod product weight 2,667 mt (5.88 million lbs)
Total Groundfiizh wvalue {(FOB AK} 26,009,000

Cod value 56,003,000

Total fishing days 319

Cod tishing days 315

Qperating days 375

Fishing weeks 56

Overhead costs

accounting

legal

market ing

admin/office staff

insuranca

port fees/permits

Total owverhead § 445,500

Time Dependent Variable Costs

fuel/oil

maintenance/gear

groceries

crew transpoartation

technician

bait

Total $ 978,500

Product Weight Dependent Variable Costs

packaging/loading/unloading 4 B2,300

Total 5 82,300
Crewshare

crew $2, 056,300

Total Cost {a} £3,563,700

Total Revenue - Total Cost {a] 42,445,300

summary of Coszst Parameter Valuesz for the Cost Mod=l

Time dependent variable cost per fishing week 517,500
Product weight dependent cost per pound of product 50.0140
Labor cost per $ of product wvalue [FOB Alazka) $0.3422
Annual cverhead cost per week 58,000
Annual overhead cost per pound of product 50.0760
Annual overhead cost § of product valus 50.0743
{a) total cost excluding debt service, depreciatior, and return on investmsnt
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Table D4 Continued.

Average Trip Data for a Factory Pot Boat H&G

Total product weight
Cod product weight

Total Groundfish wvalue (FOB AK)

Cod value

Total fishing days
Cod fishing days
Dperating days
Fishing weeks

Qverhead costs
accounting

legal

marketing
admin/office staff
insurance

port fees/permits
Total overhead

Time Dependent Variable Costs

fuel/oil
maintenance/gear
groceries

crew transportation
technician

bait

Total

Product Weight Dependent Variable Cosgts

packaging/loading/unloading

Total

Crewshare
Crew

Total Cost (a}

Total Revenue - Total Cost {a)

Summary of Cost Parametbter

72.9 mt
72.59 mt
5144, 600
%144, 400
11

1

15

2
= 14,000
g 28.815%
g 2,250
g 2,250
5 48,170
s 93,235
5 51,365

Values for the Cogst Model

Time dependent variable cost per fishing week

Product weilght dependent cost per pound of product

Labor cost per § of product wvalue (FOB Alaska}

Annual overhead cost per wsaek

Annual overhsad cest per pound of product

Annual overhead cost

fa)l total cost excluding debt service,

HSAL Amendment 24 Appendix D

% of product wvalue

D-24

depreciation,

{160,700 lbs)
(160,700 lbs)

14,400
0.014
1.333
7,000
0.0871
0.0968

and return on investment
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Table D4 Continued.
The following three cost models were run for esach filletbt factory trawler.

Cost Model 1 for Fillet Factory Trawler

OC1 = weeks x 28,575
CC2 = prod pounds x 0.1083
0C3 = prod value x 0.070

VC = weeks x 43,425 + prod pounds x 0.0403 + prod value x 0.2955

where weeks, prod pounds, and prod wvalue are for cod weeks.
s ode ok ok ok ok ok odded g o

Cost Model 2 Fillet Factory Trawler

OC1 = weeks X 38,100
0C2 = prod pounds x 0.1444
0C3 = prod value x 0.033

VC = waeeks x 57,900 + prod pounds x 0.0403 + prod value x 0.2955

AR R ES SRS EERE R R R R ELEREEE BB RS EREE LS

Cost Model 3 Fillet Factary Trawler

0Cl = weeks x 47,5825
0C2 = prod pounds x 0.1805
0C3 = prod value x 0.1163

VC = weeks x 72,375 + prod pounds x ¢.0403 + prod value x 0.2925%%

[EE S R EE L EE R ERNELRESFEEREEEELEEREEESER]

The following three cost models were run for each H&G factory trawler.

Cost Model 1 for H&S Factory Trawler

Ol = weeks x 9,825
OC2 = prod pounds x 0.0350
0C3 = prod value x 0.0560

VC = weeks x 22,125 + prod pounds x 0.014 + prod value x 0.22

LR L R RS SR R EEEEEEE S R R ERE L E L R 2]

Cosat Model 2 for H&SG Factory Trawlar

OCl1 = weeks x 13,100
0C2 = prod pounds x 0.0487
0C3 = prod value x 0.0746

VO = weeks x 29,500 + prod pounds x 0.014 + preod value x 0.22

LR EE R R R R R R R R R TR T T K

Cost Model 3 for H&G Factory Trawler

OCl = weeks x 16,375
OC2 = prod pounds x 0.0584
0C3 = prod value x 0.0933

VC = weeks X 36,875 + prod pounds x 0.014 + prod value x 0.22
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Table D4 contilnued.

The following three cast models were run for each factory longliner.

Cost Model 1 for H&G Factory Longliner

OCl = weesks x 8,700
0C2 = prod pounds x 1.076
0C3 = prod value x 0.0743

VC = weeks x 17,500 + prod pounds x 0.014 + prod valus x 0.3422

[IEEEFEEEEEEE LSRR SRR SRR R R EE L ENERERESESE.

Cost Model 2 for H&G Factory Longliner

OCl = weeks X 11,300
0C2 = prod pounds x 0.0837
OC3 = prod value x 0.0858

ViZ = weeks x 30,300 + pred pounds x 0.014 + prod valus x 0.2337

IR EE SR ESESE S SR RS S LS TR EFEEEFEEETE XL

Cost Model 3 for H&G Factory Longliner

oZl = we=ks x 15,400
0C2 = prod pounds x 0.203
0CY = prod value x 0.1884

VC = weeks x 25,800 + prod pounds x 0.014 + prod value x 0.33

LA R R R AR EREREES RS ELEEEESEEEELEESEES.]

The following three cost models were run for =ach factory pot boat.

Cost Model 1 for Factory Dot Beoat

0C1 = weeks x 5,250
0C2 = prod pounds ¥ 9.0653
0c3 = prod value x 0.70726

VC = weeks x 10,800 4+ prod pounds s 0.014 + prod value x 0.333

AR E SRR E RS LS R R SR EEE R E R B E S R E]

Co=t Model 2 for Factory Pot Boat

OCl = weeks x 7,000
0C2 = prod pounds x 0.0871
OC3 = prod value x 0.0568

VC = weeks x 14,400 + prod pounds x 0.01¢ + prod valus x 0.333

Wk dedook ke g drde R b o de o dode ke g e e kb b b

Cost Model 3 for Facktory Pot Eoat

OC1l = weeks x 8,750
0C2 = prod pounds x 0.10895
OC3 = prod value x 0.1210

VO = weeks x 18,000 + prod pounds x 0.014 + prod value x 0.333

BSA! Amendment 24 Appendix D D-24
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Table DS Values of the agqgregate wvariables used in the variable cost models.

Number of Weeks

Jan-May Jun-hug Sep-Dec Annual

1391
Lengline 264 241 3125 B30
Pot . 25 30 55
Fillet

trawl 93 . . 93
H & G trawl 144 . . 144
All trawl 217 . . 237
1392
Langline 515 456 54 1,069
Pot 25 138 21 188
Fillet

trawl B5 . . B5
H & G trawl 74 . . 74
All trawl 159 . . 159
1891-92
Longline 783 697 415 1,859
Pot 25 163 51 243
Fillet

trawl 178 . . 178
H & G trawl 218 . - 218
All trawl 35¢ . . 3946

Froduct Weight (1,000 lbs)
Jan-May Jun-Aug Sep-Dec Annual

1931
Longline 31,721 22,730 25,2595 78,7540
Pot . 1,625 2,385 4,011
Fillet

trawl 11,452 . . 11,452
H & G trawl 21,278 . . 21,278
211 trawl 3z,730 ; . 3z.,730
1992
Longline 57,052 35,682 5,691 58, 626
Pot 1,798 6,416 534 8,748
Fillet

trawl 11,721 . . 11,721
H & G trawl 10,459 . . 10,499
All trawl 22,220 . . 22,220
1591-592
Longline 88,773 53,613 30,890 178,374
Pot 1,798 3,042 2,920 12,7589
Fillet

trawl 23,173 . . 23,173
H & G trawl 31,778 . . 31,778
All trawl 54,950 . . 54,950
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Sourcas:

Table D5

1931
Longline
Pot
Fillek

trawl
H & G trawl
A1l Erawl

15392
Longline
Poct
Fillet

trawl
H & G trawl
All trawl

1991-92
Longline
Fokt
Fillet

trawl
H & G trawl
All trawl

1991
Lengline
Pot
Fillet

trawl
H & G trawl
All trawl

1992
Longline
Fot
Fillet

trawl
H & G trawl
A1l trawl

1991-92
Longline
Pot
Fillet

trawl
H & G trawl
A4ll trawl

{Continued).

Jan-May

522,899,532

$21,309,927
$17,025,216
$38,335,143

$42,062,387
51,165,565

519,566,550
$7,632,296
$27.193, 846

64,961,985
51,165,565

$40,876,476
524,657,512
$65,523,989

27,111

18,365
15,647
34,012

54,539
1,92%

17,987
8,327
26,314

&1,850
1,829

36,352
23,974
60,326

Product Value

Jun-Aug

514,207,596
51,039,416

525,272,949
$3,958,065

839,480,545
54,997,471

Cod Catech in

19,973
2,166

36,117
6,616

56,090
8,782

NMFS Alaska Region blend estimates,

Sep-Dec

519,055,398
$1,634,201

54,562,099
$360,595

annual

596,162,581
52,673,607

$21,309,927
§17,025,214
$38,335,142

$71,897,436
55,484,629

519,566,550
$7,632,296
$27,198, 846

$23,617.498 5128,060,027

§1,99%, 200

Metrie Tons

26,542
2,335

5,911
474

32,453
2,809

58,158, 236

$40,876,476
$24,657,512
$65,533,989%

73,626
4,501

18,365
15,647
34,012

96,567
9,018

17,987
8,327
26,314

170,183
13,520

36,352
23,974
60,326

Weekly Processor Report data,

and the ADF&G/CFEC/NMFS annual groundfish processor survey for 1991,

RSAI Amendment 24 Appendix D
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Table D& Estimated opportunity cost per unit of prohibited species bycatch.

Parameter Values

Discard mortality rates

Halibut Herring Bairdi Salmon King crab
Cod LGL 20% 100% 45% 100% 37%
Cod Pot 5% 170% ang 100% 3%
Cod TWL a0% 100% 20% 100% 80%
Foregone catch/unit of bycatch mortality
Hange
Halibut

Longline 1 1.09 (paundz/pound)

Pot 1 1.05 {pounds/pound)

Trawl 1 1.69 {pounds/pound)
Herring 0 0.88 {pounds/pound)
Bairdi Q 0.7 (pounds/crab)

Salmon ] 13.2 (pounds/salmon)
King crab a 3.5 (pounds/crab)
Other parameter values
Halibut Herring Bairdi Salmon King crab
Product recovery rate 0.75 1.00 a.47 0.77 0.5%
FOB AK price (5/1b) 1.45 D.R2 1.30 31.95 9.85
Variable cost factor 0._.47 D.49 d.a6l 0.42 0.54

Opportunity ceost/unit bycatch {dollars)

Longline Pat Trawl
Low High Low High Low High
Pacific halibuc 254 277 A4 Y 762 1,288
Herring 0 613 0 £13 0 613
Bairdi 0 0.21 ] 0.14 0 0.37
Salmon ¢ 23.29 ¢ 23 .25 a 23.29
King <rab ¢ 3.34 0 3.34 0 7.23

Note: These estimates of the opportunity coszt per unit of prohibited species
bycatch were used for both 1991 and 1992.
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Table D7 Estimated annual and total vield less in the halibut fishery {(mt) per metric¢ ton of halibut bye¢atch
mortality in the 1953 cod fisheriss for discount rates of 0%, 5%, 7%, and 9%.

Yeax Combined Yield Loss Discounted @ 5% Di=counted @ 7% Discounted @ 9%
Lgl Twl Pot Lgl Twl Pot Lgl Twl Pot Lgl Twl Pot
15590 ¢.073 0.021 0.088 0.073 0.021 0.088 0.073 0.4021 0.08%8 0.073 0.021 0.9Us8
19%1 0.844 1.058 0.812 0.894 1.00B 0.773 0.789 0.889 0.755 0.774 0.371 0.745
1952 -0.00% -0.112 0.0C5 -0.005 -0,102 0,005 -0.004 -0.098 0.004 -0.004 -0.094 0.004
1993 0.024 -0.027 0.033 0.021 -0.023 0.029 0.020 -0.022 0.027 0.019 -0.021 0.025
1954 0.044 0.0%8 0.053 0.036 0.081 0.044 0.034 0.075 0.0490 0.031 0.069 0.038
1395 0.054 0.148 9.047 0.042 0.11e 0.037 0.033 0.106 0.034 0.035 0.094 0.0z21
1996 0.053 0.184 0.934 0.040 0.137 0.025 0.93% 0.122 0.023 0.032 0.119 0.020
1987 0.044 0.187 0.035 0.021 0.133 0.02% 0.027 0.116 (.022 0.024 0.102 0.01%
1598 2.043 0.171 0.027 0.029 0.11l6 0.018 0.025 (.100 90.01le g.022 0.086 0.014
1999 0.024 0.145%5 0.025 0.015 0.083 0.01s 0.013 0.079 0.014 0.011 0.067 0.012
2000 0.024 0.119 0.017 0.015 0.073 0.010 1.012 0.060 0.009 0.010 0.050 0.007
2001 0.024 0.095% 0.014 0.014 0.05¢6 0.009 0.011 0.04%5 Q.008 1.002 0.037 0,006
2002 0.014 0.075 0.013 0.008 1©.042 0.007 g.006 0.033 0.004 0.00% 0.027 0.005
2003 0.913 0.05% 0.003 0.907 0.031 90.005 0.005 ©0.024 0.0C4 0.004 0.01% 0.003
2004 0.012 90.045 0.004 0.006 0.023 0.002 3.905 ¢.017 0.002 0.004 ¢.013 0.001
2005 0.032 0.015 0.012 0.009
20086 0.019 0.0053 0.006 0.00%
2007 0.009 0.004 0.003 0.002
Total 1.285 2.326 1.218 1.134 1.832 1.093 1.0990 1.68% 1,053 1.048 1.%6% 1.017%
Source: The 2stimates of annual yield loss wWere provided by Sara Adlerstein, International Pacific Halibut

Commission. The Jdiscounted present values of those estimates were calculated by the HNMFS.
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Table D3 Estimates of total catch, total preduct value, and value per metric ton of catch by species for the
BSAI groundfish fisheries excluding the cod fisheries, 1991-92.

Catch Product Value Value per mt
1551

arrowtooth 15, 344 858,898 56
Atka mack 25,855 23,321,054 902
Flat other 31,453 6,922,003 220
Pollock 1,586,294 318,429,839 579
Rock sole 50,118 36,766,242 734
Rockfish 7,101 4,651,024 655
Sablefish 2,902 18,704,940 3,f883
Turbot 7,461 11,109, 649 1,439
Yellowfin 116,984 £7,863,738 580
Other 15,280 526,670 34
1992

Arrowtooth 7.529 89,0099 12
Atka mack 46,791 40,173,685 359
Flat other 32,287 5,495,255 170
Pollock 1,421,008 857,092,164 603
Rock sole 43,630 32,743,524 £73
Rockfish 16,352 11,040,817 575
Sablefish 1,841 6,550,033 3,559
Turbot 1,991 1,202,753 604
Yellowfin 146,335 79,321,572 542
Other 19,271 541,758 28

Source: 1991 NMFS Alaska Region weekly processor report,
1992 NMF3 Alaska Region product file,
1391-92 NMFS Alaska Region blend estimates.

Scurces: 1551 NMFS Alaska Ragion weekly processor report, 1992 NMFS Zlaska Region product file, 1991-32 NMFS
Alaska Region blend estimates, and ADF&G/CFEC/NMFS 1391 annual processor survey.
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Introduction

Fish of different sizes and ages usually are not captured in their true proportions. These patterns of
selectivity determine the age at which fish are typically harvested and affect the polential yield from the
stock. In this document, the size composition of Pacific cod in the eastern Bering Sea’s trawl, longline,
and pot fisheries and in the trawl survey are examined, and a size- and age-structured assessment modcel
is used to estimate selectivity by comparing these observed size compositions (Figure 1) to estimates of
the cod population’s size composition. This size- and age-structured assessment model is more detailed
than the age-structured model used in the 1992 Pacific cod stock assessment. It will provide overall
results that are comparable to the age-structured model, but by directly using the greater number of size
composition observanons it should provide more precise estimates of selectivity pattems.

The term "selectivity” can be ambiguous. The probability of capture for fish of different ages/sizes
depends upon a large number of factors including geographic and tcmporal scgregation, targeting by
fishermen on desirable aggregations of fish, mesh size, and gear avoidance. Sometimes these pattems are
split into vulnerability and selectivity. Vulnerability mdicates the fraction of the fish of a particular
age/size that could be caught if a very high level of effort was exerted. Selectivity indicates the degree
of difficulty in catching fish of a particular age/size relative to other ages/sizes. If very high effort is
exerted, all vulnerable fish will be caught no matter how low their level of selectivity, but the distinction
between vulnerability and selectivity has no sigmficant impact at low to moderate levels of exploitation,
Tn practice, the biological and technological factors that cause selectivity and vulnerability blur together.
Here, alt patterns are examined solely as selectiviry.

Synthesis Model

The Synthesis model simulates the dynamics of an age-structured exploited population and simulates the
processes by which the fisheries and surveys affect and observe this population (Methot, 1990). The
model adjusts parameters (such as annual recruitment, fishing mortality, selectivity pattems) to maximize
the quality of the model’s fit to various kinds of data (survey biomass, fishery size and age composition).
The result should be a description of the population that is consistent with each type of data. but smooihes
out the measurement variability associated with the observations. In practice the various types of data may
indicate patterns that are inconsistent with each other. Here the model is perhaps even more useful by
providing a framework for identifying and exploring these discrepancies.

The age-structured versioo of Synthesis basically assumes that a!l fish of a given age can be adequately
described by a ruean body weight and a mean selectivity. Its simulation can be briefly described as:

N,, = population numbers in year y and age ¢ (note that multiple periods within year can be defined)
M =  instantaneous ratec of natural mortality

W, = body weight at age observed for fishery type ¢

S, = gear and age-specific selectivity (note that selectivity patterns can be changed over time)

E,, = fishing mortality rate in ycur y, fishery 7 for fully available ages (c.g. ages for which S, = 1.0)

F,. = ES, = fishiug mortality rate by year, fishery, and age

Z,. = M+ I, F,,, = total mortality rate
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Fyﬂl _Zy
Cuu = Nyu - (1-¢7279) = carch at age
z,

C,. = L, ¢, W,,, = catch biomass

)i'ill

Ny = Ny, edz‘“ (with accumulation in the terminal age).
The age-structured synthesis model is primarily designed to examine age composition data, but it is able
to calculate expected length compositions by applying a length at age distribution, L@ A, to the estimatc
of the catch at age. However, the age-stmctured model does not explicitly model growth, nor does it
allow fishery selectivity to vary by size, rather than age.

The size-structured synthesis model maintains all the charactenstics of the age-structured model, but adds
a length dimension to the existing time and age dimensions. The population age composition is expanded
into the population age/length composition through use of the same sort of length at age matrix (Figure
2), L@A,, used in the age-structured model. However, the size model is designed to adjust the growth
parameters that describe this matrix. Selectivities are defined as a function of size and applied to the sizc-
and age-structured population to generate estimates of the size and age composition of the catch.

N, = L@A, N,, = numbers at age/flength in year y
where:

L@A, is the proportion of the age g fish that are in the I" size bin; assumes that
mean Size at age in the true population can be described by a von Bentalanfty
growth funcdon and that the distribution of size at age is normal

N is the mean numbers at age during time period y.

¥a

The age- and size-structured population is acted on by fisheres and surveys described by size-specific
selectivity, S, patterns. The caich at age/length is then simply:

cya]n = Sll N‘yal'

Row and column sums of the estimared catch at age/length then indicate the expected proportion at length
and proportion at age:

Ea cyall

Dy = memme is proportion ar length;
Eal Cyall
I‘I Cyail

Py = -omeeees is proportion af age.
2al Cyall

The calculated mean body weight at age for each fishery depends on the size-specific selectivity and on
the distribution of sizc at age:

BSAI Amendment 24 Appendix E E-2 October 3, 1993


mailto:L@A.1.to

W, is the mean weight of fish in the /" size bin
W, is the estimated mean weight of age a fish in fishery ¢
I S L@A,; W

I S, L@A,

Methot (1990) also indicates how the C,, matnx can be converted into estimates of mean body length
at age that take into account size-selectivity and variability in the ageing process.

EBS Pacific Cod Data

The fishery data were stratified by gear type (trawl, longline, and pot) and by season (JTanuary-May, June-
August, and September-December). Retained catch biomass, disearded catch biomass, and caich size
composition were calculated for each stratum.

In order to track any changes in fishery selectivity patiems, the model estimated separate patterns for each
of several time periods:

Jan-May Trawt: 1978-1983 1984- 1989 1990-1992
Jun-Dec Trawl: 1978-1983 1984-1085 1986-1989 1990-1992
Longline: 1978-1983 1984-1989 1990(-1992
Pot: 1988-1992,

Prior to 1984, the seasonal size composition data for longline and June-December trawl were aggregated
into annual data to increase the sample size and assigned to the June-Auguslt time period. Sizc
composition data frorn the 1977-1979 trawl fishery were not included in the model because the patterns
varied erratically due (o small sample sizes. Other size composition observations were not included m
the model if the number of fish measured was less than about 1000 fish. Beginning in 1984 (he sample
size tended (o increase and a new selectivity era was defined to prevent the noisier early dala from
influenicing the selectivity pattern estimated for the post-1984 period. An extra time period for the June-
Decc trawl fishery was implemented because inspection of the data indicated that the 1984 and 1985
summer trawl fisheries captured a higher than average proportion of small cod. The final selectivity
period was stasted in 1990 for all trawl and longline fisheries to provide selectivity estimates focused on
the recent domestic fisheries.

The survey data included the estimated biomass and size composition (Figure 3) for the years 1979-1992.
Growth of younger cod is well represented by the progression of the first three size modes which occur
at about 18, 32, and 44 cm during the summer.

Some age data are available for Pacific cod in the eastern Bering Sea, and age composition estimates for
the fisheries and bottom trawl survey have been made for all years in order to apply age-strucrured
assessment models. Thesc age data and estimates were not included in the current model in order to focus
model results on the size-specific fishery selectivity pattems. However, observed mean size at age for
ages 6 1o 12 in years 1988 to 1992 was determined from otoliths and used in the model to provide
information on the growth of older Pacific cod.
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The time series of biomass indicales an increase from 1979-1981 and a decrease from 1989-1991. The
size composition data from the survey (Figure 3) exhibit modes which. when tracked over time, indicate
growth rates and rclative year class size. The increasing biomass during 1979-1981 scems due to
recruitment of the 1977 year class. The sustained high biomass during the late 1980s seems due (o
recruitment of the 1982 and 1984 year classes. The recent decline in biomass is a result of weak
recruitment from the 1985-1938 year classes. Finally, distinct modes of small fish in the 1990-1992
surveys suggest increased recruitment and future increases in biomass. Size modes which are consistent
with the 1977, 1982, 1984, and 1989 year classes also occur in the fishery size composition data (Figure
4-7). The Size Synthesis model is used to quantify these pattemns, to infer the most likely population size
composition in each time period, and to estimate the fishery selectivity pattermns that relate the estimated
population size composition to the observed fishery size compositions.

Mode! Fit to Data

The mode] tracks closely the observed biomass from the bottom traw! survey (Figure 8). The largest
deviation occurs in 1979 and the mean deviation (rvot mean squared log deviation) is only 0.114. This
is approximately equivalent to a CV of 11.4% and indicates that the inodel’s fit to the surveys is about
as guod as the typical estimated level of precision for the surveys. The patterms in the survey size
composition are also matched closely {Figure 9), especially during 1988-1992 (Figure 10). The size
composition data from the three gear types are also matched with a high level of precision (Figures 11-13),
especially given the assumption of constant selectivity during each of the eras described above. The
model’s ability to match simultaneously the trends in biomass and the modes in the size composition
indicates a high level of consistency between these types of data.

The size modes apparent al approximately 18, 32, and 44 cm correspond to the first three age groups in
the Pacific cod population (see also Lai et al.. 1987; Kimura and Lyons, 1990). The size modes for some
stronger year classes can be followed for about 5 years (Figure 3). The model estimates that large year
classes originated in 1977, 1982, 1984, and that year classes of slightly lower magnitude occurred in 1978,
1989, and 1990 (Figure 14). The model estimates that population biomass reached a peak of about 1.5
million t in 1983, This is somewhat grealer than the peak cstimate of survcy biomass (1.2 million t)
because the model estimates that the larger cod are only 60% available to the bottom trawl survey. This
decline in selectivity may be due to gear avoidance or 10 incomplete coverage of the continental slope.

Estimated Fishery Selectivity

The current estimates of fishery selectivity are asymptotic at larger sizes for all gear types (Figure 15).
In earlier investigations, the model indicated that fishery selectivity declined for the largest fish. This
dome-shaped pattern is not necessarily counter-infuitive. While caprure of large fish certainly is desirable,
lower selectivity still could occur because of gear factors (trawl avoidance, hook size, pot tunnel entrance
size} or by largeting fishing effort on areas with high catch per unit effort which may have
disproportionately more small fish. The change 10 an estimated asymptotic selectivity pattem produces
only a slight improvement in the model’s fit (o the data and is accompanied by a decrease in the estimate
of mean maximum size for Pacific cod. The change has little effect on model forecasts of potential yield
because it only affects fish larger than about 85 cm.

The estimates of selectivity for small cod differ between the gear types. Cod smaller than 50 cm are most
commonly caught by the trawl fishery doring the Janvary-May period (Figure 15). The trawl fishery
dunng the remainder of the year and the longline fishery throughout the year had similar pattems of
selectivity in 1990-1992. Size at 50% selectivity is delayed by about 10 cm for the pot fishery. In earlier
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time periods the size-selectivity patterns are similar with the exception of the summer traw{ fishery in
1984-1985:

Size at 50% selectivity

Era: 1978-1983 1984-1985 1986-1989 1990-1992
Jan-May Trawl: 56 cm 56 same 52
Jun-Dec Trawl: 64 39 59 54
Longline: 64 55 same 34
Pot: 64.

Longline and pot fisheries were assumed to have the same size-specific selectivity throughout the year.
The good fits 1o the seasonal size composition data (Figures 12-13) do not indicate any need to introduce
seasonality in the selectivity patterns for these fisheries. Although size-specific selectivity is constant
throughout the year, mean age-specific selectivity (Figure 16) increases because the fish are growing. The
estimated age-specific selectivities in 1992 are;

January-May
1 2 3 2! 5 [ 7 8 9 10 11 12
TRAWL 0% 1 14 42 k6 82 51 S5 28 9B 99 335
LLINE 0 a 3 32 K8 B8 96 98 939 99 935 5@
POT o 0 4] 8 29 55 73 B84 91 93 98 57

June-Augqust
TRAWL o] 1 12 46 74 88 124 957 S8 99 3§59 499
LLINE 0 a 8 45 77 52 137 58 5% % §§ §9
POT 0 4] 1 14 38 62 78 87 82 954 946 98

Septamber-December

TRAWL 0 2 18 54 7% 91 95 @7 983 95 499 g9
LLINE 0 0 13 S5 @82 94 57 9% 939 95 35 49
POT 0 0 3 19 44 66 80 B8 92 4895 98 9§

The mean body weights {(in kg x 10) at age are:

March

1 2 3 q 5 [ 7 2] 5 19 11 12
POPUL 0 2 8 18 29 40 552 €3 74 B1 91 102
TRAWL 0 3 10 20 31 42 53 64 14 82 91 103
LLINE 0 6 12 22 31 42 532 64 74 81 91 102
POT 0 2 Is 24 35 45 56 A6 T6 B3 82 103
July
TRAWL 1 5 14 23 35 46 57 87 77 84 53 104
LLINE 1 4 15 25 35 45 56 87 77 84 93 104
pPOT 1 4 18 28 38 49 59 63 79 da 94 105
Qutober
TRAWL 2 7 1la 27 37 48 59 74 79 d6 95 105
LLINE 1 9 17 27 37 48 55 70 79 86 95 105
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For comparison, the body weights at age (for all fisheries at the beginning of the year) used in the
previous, age-structured assessment arc:

1 2 3 4 5 6 7 8 g 10 11 12
- - 7 14 24 35 48 61 74 87 100 1l12.

Computation of Yield Per Recruit

Population life history parameters were used along with selectivity estimates obtained from Synthesis
modeling to computc cquilibrium yield per recruit under aliermnative management regimes. It was assumed
that the stock would be harvested at the Fq,, rate, that is, at the instantaneous fishing mortality rate that
rcduces the equilibrium level of spawning per recruit to 35% of the pristine (equilibrium unfished) level.
In addition to the parameters described in Section 3.1.2 and this appendix, computation of F;4 requires
an estimate of the maturity-at-age schedule. Two alternative schedules were used for the present analysis.
In the first schedule, 50% of the fish are mature by the time they reach 61 cm in length, while in the
second schedule, 50% are mature by 48 cm. The full schedules are shown below (ages are in years,
maturities are in percent):

Age: 3 4 5 & 7 8 9 10 11 12
Schedule 1: [y 1 12 48 84 96 92 100 100 100
Schedule 2: 15 18 63 8l 591 a5 97 99 99 99

Equilibrium numbers per recruit were computed for each age and intraannual time period by applying the
appropriate set of natural and fishing mortality rates, using the standard exponential-decay model. The
natural monality rate was weighted by the durations of the relevant time periods for all cgmputations
involving partial years. The fishing mortality rate was partiioned by both fishery type and time period,
and weighted by the appropriate selectivity factor. Equilibrium spawning per recruit was computed by
applying the appropriate weight-at-age and maturity-at-age factors to equilibrium numbers at age in time
perod 1, and summing over age.

Once F,qq, was calculated for a given management regime, it was again partitioned by fAshery and time
period, weighted by the appropriate selectivity factor, and applied to equilibrium numbers per recruit in
¢ach age group and time period accordmg to the standard (i.e., Baranov's) calch equation, giving
cquilibriumn catch per recruit in each age, fishery, and time period. Equilibrium catch per recruit in each
age, fishery, and time period was then multiplicd by the appropriate weight (to convert to biomass), and
summed over all ages, fishertes, and time periods to compute total equilibrium yield per recruit under the
given management regime.
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Fishery size composition using combined data for 1990-1992. The data are
stratified by gear type (trawl, longiine, pot) and period (1=Jan-May. 2=June-
Aug, 3=Sept-Dec). The data have been aggregated into 3 cm bins from 9 cm
to 41 ¢cm, 4 ¢m bins from 42 - 49 ¢m, and § ¢cm bins from 50 cm to 109 cm.

Example of the length at age matrix estimated in the Size Synthesis model.
Here the cstimated size distribution at each age is shown for the month of July
and the number of fish at each age is decayed by a mortality of (.35 per year.

Time series of Pacific cod size composition in the Eastern Bering Sea bottom
trawl survey.

Time series of Pacific cod size compeosition in the January-May traw] fishery,
The size bins are the same as in Figure 1. The time period designations on
the night-hand side are Year.Period, where period 1 in January-May, 2=June-
August, 3=September-December.

Time series of Pacific cod size composition in the June-December trawl
fishery. See Figure 4 for description.

Time series of Pacific cod size composition i the longline fishery. See Figure
4 for descripticn,

Time series of Pacific cod size composition in the pot Aishery. See Figure 4
for description.

Time series of survey biomass. The circles indicate the biomass measured by
the bottom trawl survey. The line indicates the model’s estimate of biomass
available to the survey in July.

Time senies of observed and estimated size composition for the bottom trawl
survey in 1979-1992, The size bin definitions are as in Figure |. The
ebserved size composition is indicated by the dotted line, the model’s estimate
of size composition is the solid line.

Time series of observed and estimated survey size composition for 1988-1992.
See Figure 9 for description.

Timne series of observed and estimated trawl fishery size composition for 1990-
1992, See Figure 9 for description.

Time series of observed and estimated longline fishery size composition for
1990-1992. See Figure 9 for description.

Time series of observed and estimated pot fishery size composition for 1990-
1992. Sec Figure 9 for description.
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Figure 14.

Figure 15.

Figure 16.
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Estimated population biomass for ages 3 and older in January and June of
each year. In early years, growth dominaied and biomass inereased within the
year. In later years mortality dominated. The time series of recruitment is
shown as numbers at age 3.

Estimated size-specific selectivity for each fishery during 1990-1992 and for
the bottom trawl survey.

Estimated mean age-specific selectivity for eaeh fishery m 1990. Values were

estimated by combining the estimated size-specific selectivities with the
estimated frequency distribution of size at age at the midpoint of the season.

E-9 October 5, 1993



FREQUENCY

20 30 40 50 G0 70 80 20 100 110

0.18 T
0.16 | | 7 LLINE-~1
0.14 1
0.12 1
01 1 | -vv-men--
0.08 t
0.06 ;
0.04 1
0.02 1

----- LLINE-2

FREQUENCY

20 30 40 50 60 70 80 90 100 110
SIZE

0.25

0.2

0.15 1

0.1 71

FREQUENCY

0.05 1

20

SIZE

Figure 1. Fishery size composition uaing combined data for 1990-
1992. The data are stratified by gear type (trawl, longline, pot)
and period (1=Jan-May, 2=June-Aug, 3I=Sept-Dec). The data have been
aggregated intec 3 cm bins from 9 cm to 41 cm, 4 cm bins from 42 -
49 cm, and 5 cm bins from 50 cm to 109 cmn.
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Figure 2. Example of the length at age matrix estimated in the
Size Synthesis model. Here the estimated size distribution at each
age is shown for the month of July and the number of fish at each
age is decayed by a mortality of 0,35 per year.
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Figure 3. Time series of Pacific cod size composition in the
Eastern Bering Sea bottom trawl survey.
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JANUARY-MAY TRAWL

8w G L

Figure 4. Time series of Pacific cod size composition in the
January-May trawl fishery. The size bins are the same as in Fiqure
1. The time period designations on the right-hand side are

Year.Period, where period 1 in January-May, 2=June-August,
3=September-December.
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Figure 7. Time series of Pacific cod size composition in the pot
fishery. See Figure 4 for description.
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Figure 8. Time series of survey biomass.
biomass measured by the bottom trawl survey. The line indicates
the model’s estimate of biomass avallable to the survey in July.
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YR PER PACIFIC COD, BOTTOM TRAWL SURVEY
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Figure 9. Time serjes of observed and estimated size conmposition
for the bottom trawl gurvey in 1979-1992. The size bin definitione
are as in Figure 1. The observed size composition is indicated by

the dotted line, the model’s estimate of size composition is the
solid line.
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YR PER PACIFIC CcOD, BOTTOM TRAWL SURVEY
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Figure 10. Time series of observed and estimated survey size
composition for 1988-1%92. See Figure 95 for description.
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YR PER PACIFIC COD, 1990-1992 TRAWL FISHERY
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Figure 11. Time series of observed and estimated trawl fishery
size composition for 1990-1992. See Pigure 9 for description.
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YR PER PACIFIC COD, 1990-1992 LONGLINE FISHERY
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Figure 12. Time series of observed and estimated longline fishery
size composition for 1990-1992. See Figure 9 for description.



YR PER | PACIFIC COD, 1990-1992 POT FISHERY
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Figure 13. Time series of observed and estimated pot fishery size
composition for 1990-1992., Seae Figure 9 for deacription.
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Figure 14. Estimated population biomass for ages 3 and older in
January and June of each year. In early years, growth dominated
and biomass increased within the year. 1In later years mortality
dominated. The time series of recruitment is shown as numbers at
age 3,
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Introduction

In addition to its impacts on target species, fishing can also have impacts an non-rarget specics and the
seabed itself. Trawl gear, in particular, has attracted considerable attention in temms of its potential imapact
on non-target species and the scabed. Most of these studies have been conducred in the North Sca.  Not
only is trawl eftfort especially high in the North Sea, but concem there over the use of trawl gear has a
history dating back several centuries. The following record from Parliament dates from the 14th century
(de Groot 1984. note that the ancient term for trawl is "wondyrchoun”):

"Your said Commons pray that whereas in divers places of your said realm in creeks and
havens of the sca, where before these times good and plentiful fishing was wont to be,
to the great profit of the realm, which is partly destroyed and made valucless for a long
time to come by some fisherrnen who have during the past seven years by a new craftily
contrived kind of instrument, which among themselves is called Wondyrchoun, made in
the form of a drag for oysters, which is of vnusual length: To which instrument is
attached a net of so small a mesh that no kind of fish, however small, that enters it can
pass out, but is forced 10 remain within it and be taken. And besides this, the great long
iron of the Wondyrchoun presses so hard on the ground when fishing that it destroys the
living slime and the plants growing on the bottom under the water. and also the spat of
oysters, mussels, and of other fish, by which the large fish are accustemed to live and be
nourished.”

Perhaps prophetically, the official response to the above petition was the appoiniment of a committee (0
study the matter {de Grooi 1984).

In terms of scientific investigations, the first research seems to have been a study dealing with the e Ffects
of the North Sea plaice fishery in 1938 (Graham 1955). Since then, a number of other scientific studies
have been conducted. Although many of these focused on beam trawls, the results have been interpreted
as being equally applicable to other types of trawl gear (de Groot 1984, Jones 1992). Areas of potential
impact that have been mvestigated include physical impacts on the seabed (plowing), sediment
resuspension, destruction of nontarget benthos, long-termn impacts on the structure of the benthic
communnity, change in forage availability, and grounds preemption. The information available for each
of these areas is summarized below.

Physieal Impacts on the Seabed

Depth. duration, and frequency of trawl tracks have all been measurcd by a number of studies. In general,
cach of these inipacts depends on the weight of the gear on the seabed, towing speed, substrate type, and
strengths of tides and currents (Jones 1992), Depth of penetration is typically found to fall within the 1
¢m - 10 cm range. For example, de Groot ((984) found that beamirawl tickler chains penetrated up to
1 cm in sandy substrate and 3 cm in mud. ICES (1988) found that trawl doors penetrated up to 5 ¢m in
sand and 10 cm in mud, and Bergman and Hup (1992) found that beamntrawl shoes penetrated up to 6 cm
in hard sand. At the extremue, Jones (1992) noted in a review article that trawl door penetration up to 30
cm had been observed in at lcast one study. Since the substrate in the eastern Bering Sea is mostly of
the hard sand varicty, such extreme impacts should be unlikely.

Temporal duration of trawl tracks can vary greatly. Jones’ (1992) review showed an upper limit of five
years far the duration of tracks in sandy mud, whereas the tracks observed in hard sand by Bergman and
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Hup {1992) lasted for about 16 hours, and the tracks observed in hard sand by de Groot (1984) had a
lifespan of only 75 minutes. Again, the fact that most of the substrate in the easten Bering Sea is of the
hard sand variety indicates that track duration should be minimal.

In heavily fished areas, a patch of ground might be impacted by trawl gear several limes during a year.
Churchill (1989) found an average of 20 tracks per 100 m® on the southern New England continental sheif.
Rauck (1985, cited in ICES 1988 and Bergman and Hup 1992) calculated that each m? in some parts of
the North Sea was trawled an average of 3-5 times per year, while Welleman (1989, cited in Bergman and
Hup 1992) calculated a rate of 7 times per year for the same locations (but different year). However, it
should be remembered that trawl effort in the eastern Bering Sea is generally considered to be much less
than in New England or the North Sea.

Sediment Resuspension

Churchill (1989) found that trawling can be o primary source of suspended sediment over the outer
continental shelf. Possible adverse impacts resulting from incrcased suspension of sediments include a
reduction of light levels on the seabed, smothering of benthos following resettlement, creation of anaerobic
conditions near the seabed, and reintroduction of toxins that may have settled out of the water column
(ICES 1988, Jones 1992). It does not appear that organic material resuspended as a result of fishing
activity improves nutrient availability to filter feeders (Anderson and Meyer 1986).

Adverse effects from resuspension of sediments are probably minimal in areas with significant current or
tidal transport, since organisms in these areas are presumably adapted to such events (ICES 1988, Jones
1952). In the deep ocean, however, the effects would likely be greater (Jones 1992).

Destruction of Benthos

It is generally believed that trawling reduces ihe biomass of benthic organisms. Because crab bycatch is
considered elsewhere in this document (Section 2.2.6) the discussion here will concentrate on other
species, most of which are not of direct commercial importance.

Trawl-induced mortality stems both from daruage inflicted by the gear itself as it passes over the seabed
and from capture- and handling-related mortality of organisms taken in the net. In tenns of the former,
the abundance of benthic organisms may be decreased by 40% or more within the trawl tracks
immediately after trawling (ICES 1988, Bergman and Hup 1992). However, some of this decrease may
be due simply to dislocation, as opposed to destruction (Rumohr and Krost 1991). In either case, at least
some recolonization from outside the tracks would be expected shortly thereafter. In one study, most
epibenthic organisms regained their original density after about 24 hours (Rumohr and Krost 1991),

Capture- and handling-related mortality can also have substantial impacts on organisms that actually make
it into the net. In one study, molluscs and crabs showed at least 40% nortality due to capture and
handling, starfish 70-80%, and whelks and hermit crabs approxinately 100% (Fonds 1991).

The amount of trawl-induced mortality is a function of species morphology, stze, and depth of occurrence
in the substrate. For example, in a study conducted in Kiel Bay (Baltic Sea), Rumohr and Krost (1991)
found that thin-shelled bivalves such as Syndosmya (Abra) alba, Mya sp., and Macoma calcarea, as well
as the starfish Asterias rubens were substantially damaged by the passage of trawl gear, while thick-shelled
bivalves such as Astarte borealis and Corbula gibba were fairly resistant, and impacts on Arctica
islandica, Macoma baltica. and Macoma calcarea were related to body size. Large specimens of Arctica
islandica were more affected than smaller specimens due to the unfavorable relationship between shell
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surface area and shell thickness. The size distrihution of A. islandica in heavily trawled areas showed
reductions in the upper size class in these areas, which Rumohr and Krost (1991) viewed as corroboration
of their finding that trawl-induced mortality was size specifie.

Community Structure

Some writers have suggested that trawling can lead 1o long-term shifts in the species composition of the
benthic community. Most studies seem to conclude that trawling tends to cause an increase in the relative
ahundance of fast-growing and fast-reproducing species such as polychaetes at the expense of slow-
growing and slow-reproducing species such as molluscs and crustaceans (Reise 1982, Riesen and Reise
1982, de Groot 1984, Pearson et al. 1985, ICES 1988). However, it is difficult to demonstrale rigorously
that trawling was aetually the cause of the species shifts observed in those studies (Jones 1992). Graham
(1955) concluded that there was no clear difference between the benthic communities of trawled and
untrawled areas in the North Sca. Likewise, a Dutch study was unable to draw a clear causal relationship
between differences in specics composition and beam trawling (Bergman 1991).

Forage Availabilily

Although most studies indicate that trawling at least carries the potential to damage benthic organisms (see
"Destruction of Benthos" section), this does not necessarily translate into a decrease in forage availability
for those species that feed upon benthic prey. For example, Graham (1955) concluded, "Damage to fish
food species trawled over in the main area of the North Sea plaice, cannot be serious...." Other studies
(reviewed by ICES 1988 and Jones 1992) have suggested that the effect was actually (or at least could
be) positive.

Amtz and Weber (1970, cited in de Groot 1984, Rumohr and Krost 1991, Bergman and Hup 1992, and
Jones 1992) observed that the stomach contents of cod in Kiel Bay (Baltic Sea) began to contain an
extraordinary amount of the bivalve Arctica (Cyprina) islandica once trawling commenced in the area.
Their conclusion was that the fish were feeding on animals crushed by the trawl doors. Brey et al. (1990)
calculated the annual production of A, islandica in Kiel Bay and concluded that it could suppornt 40% of
the annual cod production.

In another study, Caddy (1973) found that fish and crabs were atiracted to the trawl path within 1 hour
after fishing and were observed in the tracks at densities up to 30 times greater than the densities obscrved

outside the tracks.

Grounds Preemption

In areas which are trawled by vessels of greatly different horsepower, it is sometimes possible for the
larger vessels to render the grounds untrawlable by the smaller vessels. De Groot (1984) described a
complaint brought by small trawlers from Corsica, in which it was alleged that large trawlers were
uncovering boulders buried in the seabed which then made the grounds inaccessible to the small trawlers.
Bridger (1970) substantiated this complaint,

Conclusions

In conclusion, it is clear that trawling can impact both the seabed and the benthic community. The extent
of these impacts depends on the weight of the gear, the towing speed, the nature of the bottom sediments,
and the strengths of tides and currents. Bottom trawl doors leave scars on the seabed that can last for
minutes, hours, or years., Trawls can damage benthic organisms, thereby causing changes in community



species composition and population age structure, but perhaps also leading to an increase in the availability
of forage for commercial species. Whether changes in community species composition would tend to
come at the expense of commercially important species such as crab 1s difficult to determine. In any case,
it is important to remcmber that the impacts described here become relevant only if any of the altematives
examined in this amendinent fesult in a change in the rotal amount of trawling in an area, as opposcd
simply to a change in the amount of trawling for Pacific cod which is offset by an incrcase in the amount
of trawling for other species in the same area.
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Fishing on pre-spawning and spawning aggregations of fish has a long history. In Norway, the cod fishery
in the Lofoten Islands has been fished commercially during the spawning period as far back as the middle
ages. Likewise, herring have been fished on Norwegian coastal spawning banks for an equally long time.
In gencral, herrings. cods, capelin, and some flatfish species are fished on the spawning grounds because
of high catch rates and the higher economic value of roe bearing fish.

The question of the effects of fishing on spawning fish has been repeatedly raised for vanous stocks of
fish, Most recently as part of an inquiry into the status of the northem cod stock off Labrador and
Newfoundland, Canada (Harris 1990). Section 6.7.0 of the report addresses Fishing on Spawning Stocks
and Groups. The entirc section is reproduced here, since it succinctly summarizes the current knowledge
and scientific thought on the effects of fishing on spawning stocks.

During the course of the Panel’s public hearings, a number of questions were raised regarding, -
the irupact of offshore fishing on spawning groups and aggregarions and upon the spawning
grounds themselves. The often passionate protestations left no doubt of the strong convictions
held by many fishermen that fishing on spawning populations is "destructive" and is the largest
contributor to the decline of the northern cod stock. Such convictions are often shared by
fishermen everywhere and, since the questions put to the Panel are hardy perennials among
fishermen, they bear sore discussion,

It is not inappropriate to note at the outset that many of the world’s major fishercs are conducted
just prtor 10 or during times of spawning. These include capelin, herring, salmon and the flounder
fisheries, as well as fisheries for most cod-like species. For most of these management straiegies
involve controlling the Ievel of fishing to insure that an adequate spawning stock is maintained.
If a spawner/recruitment comrelation is clearly known then knowledge of that relationship is used
to establish catch levels.

However, when the available quota of a particular species can be taken throughout the year,
fishermen tend to regulate their activities to tines and lucations that take advantage of fish
aggregaftions, or of other behavioral characteristics of the target species; that respond to market
demands; or that merely suit their own particular convenience. In the case of northem cod,
inshore fishermen catch them when they congregate inshore on their feeding migration. If the
situation were reversed and cod moved inshore to spawn and offshore to feed, it is certain that
the inshore fishery would be a spawning fishery just, in fact, as is the capelin fishery. And, in
a strict mathematical sense that would make no difference 1o the survival of the species. For,
assuming a target fishing rate, it does not matter in terms of the spawner stock at what time of
the year the harvest mortality is imposed. [f other factors are not of concern, the goal of
preserving the stock will be realized by maintaining a desired level of spawning population with
the appropnate age structure within that population. The important fact is the nuinber of fish that
are killed, or rather the number that arc spared, and not the date on which the killing occurs,

There are, of course, good and valid fishing regulations which prohibit certain fisheries during the
spawning period, but such regulations are frequently based on other important management goals.
For example, fishing salmon on their spawning grounds is generally prohibited because such
activity would disrupt or damage or perhaps destroy the spawning habitat. By the same token,
for species whose eggs are deposited in boftom sediments or attached to plants or adhere to rocks,
shells, etc., the prohibition of fishing in areas and/or with gear types that may alter or destroy the
spawning habitat is desirable. In other cases, fishing during spawning periods may be prohibited
because the general biological and physiological, and/or market condition of the fish at that time
may pmduce a poor quality product providing lower yields or lower market values. On the other
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hand, in the case of species like capelin, lumpish, or sturgeon, for example, the maximum value
occurs during the spawning period because the valuable product is the roe. Even in the case of
salmon, though they are not fished on the spawming grounds, it is frequently argued that better
managemetit is possible if the fish are taken when they congregate to enter the spawrming streams
since at that ime fishing effort can be more effectively distributed proportional to spawning stock
size. In fact, Newfoundland fishennen take salmon just prior to spawning, intercepting them as
they approach the spawning rivers. For cod there is no recorded evidence that fishing during
spawning periods affects the spawning habitat in a negative manner or that fishing in other
periods of the year will result in better survival of the spawned eggs. Thus, there is little if
any substantiated evidence supporting the claim that fishing by trawls during the spawning
season damages survival of the spawning products or that such removals are more damaging
than taking fish during other periods of the year.

Nevertheless, we cannot leave this subject without injecting a cautionary note. The state of our
current knowledge is such that we cannot easily answer the question whether intense fishing on
spawning cod populations disturbs either the mating behavior or the spawning success of the
apgregate. Nor can we be sure that fishing on large spawning aggregates will not lead to localized
depletions so that overfishing of particular spawning groups may lead directly, in the short term,
to shortages of fish in particular inshore areas. The longer term impacts are, however, speculative
because we are not sure of the year-to-year integrity of spawning aggregates or of the relative
conlribution such spawning groups nay have to the northem cod recruitment. That i5 fo say. we
cannot give anything like a definitive answer uatil we know a great deal ingre about the nature
of the spawning subgroups, their aggregational patterns from year to year, the manner in which
recruitinent to such groups is affected, and the nature of their feeding and spawning migrations.
Onee again, further study is indicated and, in light of the strongly held public perceptions,
should be treated as a matter of some urgency.

The preceding quotation is from: Harris, L. 1990. Final Report, Independent review of the state of the
northem cod stock. Dept. Fish. Ocean., Ottawa. 154 pp.

In summary there is no clear deleterious effect of fishing on spawning concentrations of cod or other
marine fishes. However, as the Canadian northem cod study points out. there may be subtle effects that
cannot be readily detected. Never-the-less, the history of fisheries does not indicate that fishing during
the spawning period only has led to any measurable biological changes or cause reduced survival of
prodigy.

In somc Atlantic cod fisheries the fishery is closed during the pedod of peak spawning, and fishing is
prohibited during the time of day that active spawning takes place, usually at might. This may help to
minimize behavioral effects from fishing, but there are no substantiating data. Pacific cod produce
demersal eggs that are deposited on bottom. Prohibition of on-bottom trawling may protect developing
eggs. It is impossible to say what various measures employed to regulate fisheries on spawning Atlantic
cod would have on Pacific cod. The location of spawning grounds off Alaska is only generally known.
Specitic spawning behavior, the timie of peak spawning, and the extent of interannual variation in timing
of peak spawning arc unknown.

BSAL Amendment 24 Appendix G G-2 Uctober 5, 1993



APPENDIX H

SOME POSSIBLE EFFECTS OF INCREASED EARLY-SEASON
EFFORT ON EQUILIBRIUM CATCH AND STOCK SIZE

Prepared by
Grant G. Thompson

National Oceanic and Atmospheric Administration
National Marine Fisheries Service
Alaska Fisherics Science Center
Resource Ecology and Fisheries Management Division
7600 Sand Point Way NE.. Seattle, WA 98115-0070



Introduction

Most fishery models assume that fishing effort is distributed evenly over the course of the harvest year.
In practice, however, [lishing effort is often concentrated during the early months. Some possible cffects
of such a patterm of effon distribution can be examined by means of a simple model that employs the
following assumptions:

(A} Recruitment occurs instantaneously at the start of the harvest year.

(B) With the exception of the recritment event, stock dynamics are continuous, with a constant
natural mortality rate.

{(C) The stock is managed on the basis of a fixed annual survival rate, applied to stock numbers.

(D) Two management options exist regarding the distribution of fishing effort: (a) effort is distributed
umiformly over the harvest year, and (b) effort is distributed uniformly within a time period of
length p (O<p<1) that begins at the start of the harvest vear.

(E) Spawning takes place annually at time g, where g is expressed as a fraction of the harvest year.

(F) Recruitment is governed by the Cushing stock-recruitment relationship, with spawning stock
measured in terms of numbers.,

Managemenl Option {a)

Under Assumplions (A) and (B) and Management Option (a), equilibrium recmitment R can be described
by the following equation:

R =N,

(1 - e M), (H1)

where N, = equilibrium stock size at time O (the start of the harvest year), F = instantaneous rate of fishing
mortality under Management Option (a), and M = instantaneous rate of natural mortality.

However, by Assumption (F), equilibrium recruitment must also conform fo

R = gV, (H2)

where g and b are parameters (0<b<1) and N, = equilibrium stock size at the time of spawning.

Equilibrium spawning stock size can in turm be written as

N, = Nye 402 (H3)

BSAI Am24 Appendix I H-1 Qelober S, 1993



Substituting Equation (H3) into Equation (H2) and solving the resulting expression simultaneously with
Equation (H1) gives the following expression for equilibnum stock size at the start of the year:

1 _e—F—H

1
N, - [M}ﬁ (H4)

Equilibrium catch (in numbers) can be determined from Equation (H4) by using Baranov’s calch equation.

Management Opticn (b)

Note that Assumptions (D) and (E) allow the concentrated fishing season under Management Option (b)
to end either before or after the time of spawning; that is, p can be greater than ¢ (Case I) or less than ¢
(Case I1). The equations describing equilibrium catch and stock size will in general depend on which case
is being considercd. An exception to this is Baranov’s catch equation, which, because it does not involve
g, is modified in a way that does net depend on whether Case 1 or II is being considered. Because of
Assumgption (C), the fishing mortality rate under Management Option (b) is always Fip, and Baranov's
catch equation is inodified to read

o _ NoFip)(1 - ™) (HS)
(Fip) +M

where C = catch (in numbers), and the carat symbol is used to designate stock performances under
Management Option (b).

Case I p>q

When p>g under Management Option (b), equilibrium spawning stock size can be written as

N, = Rye 1w M, (H6)

Equation (H6) can be used in the same manner as Equation (H3) to derive equilibrium stock size at the
start of the year under Management Option (b), giving:

1
N -F1p) + Mgt \—
e ] o
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Conveniently. the ratio between Equations (H7) and (H4) can be expressed as a simple function of &, F,
p,and g

R _, “‘%%)(Tbb) (HS)
NO

The ratio described by Equation (HR) is always less than 1.0, implying that equilibrium stock size (and
therefore equilbrium recruitment) under Management Option (b) is always less than under Management
Option (a).

The ratio between equilibrium caich under Management Option (b) and equilibrium cawch under
Management Option (a) is given by

€ _(F+M)(1-eF M e*"’("é")(l—ﬁ) (H9)
C [F+MpJ | -gF-M )

Unlike the ratio of equilibrium stock sizes, the catch ratio described by Equation (H9) can be greater than
or less than 1.0, depending on the values of the involved parameters. The "breakeven" value of g (¢, the
value which sets Equation (H9) equal (o 1.0) is given by

G

F+M\(1-e 7%
F+MpJ F-M

]. (H10)

1-e

4

Case II: p<g

For the case where p<g, analogucs te Equations (H6-H10) appear as shown below:

N, = Noe 74, (H11)
Ferb L
N - [ae TR (H12)
¢ I-¢FM ’
N _ 0 ""’(ﬁ), (H13)
NO
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¢ _ [ F+M‘[1—e-F-“P]e'““”F[I—'f;,) (H14)
T

F+Mp)( 1-¢FH '

and

(H15)

o[

Note that Case II Equations (H11-H15) are equivalent to their Case I counterparts (Equations (H6-H10),
respectively) when g=p. Furthermore, Case I Equations (HB) and (H9) give the same answers as Case
IT Equations (H13) and (H14) if the ¢ value used in the former pair is replaced by a value equal to 1-gf/-

pip.

F+MY[1-eF "
F+Mpjl1-eF ¥

As with Case [ Equations (H8) and (H9), Case II Equations (H13) and (H14) indicate that equilibrium
stock size and recruitment are always reduced under Management Option (b}, but that equilibrium catch
may be lower or higher than would be observed under Management Option (a). The relative gain under
Management Option (b) implied by Equations (H9) and (H14) is plotted as a function of p in Figure H1
for various levels of F. Whenever the prevailing levels of b, F, M, and ¢ allow Equations (H9) and (H14)
to give values less than 1.0, the relative gain is minimized at p=¢. The relative gain at p=¢ is plotted as
a function of & in Figure H2 for various levels of F.

Figures

H1) Relative gain from concentrated harvest. The vertical axis measures the relative catch increase (in
numbers) resulting from early-season concenlration of fishing effort. Parameter values used (o generate
this figure were 6=0.32. M=0.3, and ¢=0.25.

H2) Relative gain from concentrated harvest at p=g. Paramcter values used werc 5=0.32, M=0.3, and
g=0.25.
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Analysis of BSAI Cod Allocation by Gear with respect {0 Maring Mammals

The issue of allocating BSAI cod TAC between trawls and lixed (longline and pot) gear and how this may
relate to marine mammals was investigated in the following ways:

N Rates of recent (1991) incidental take by both gear types;

H Locations fished by both gear types. especially with respect to Steller sea lion
roGkeries,

L)} Temporal distribution of catch by both gear types; and

43 Bycalch and cod length-frequencies of both gear types.

This analysis was done without any knowledge of the proposed allocation altematives; theretore, it should
be considered a "qualitative™ analysis of where, when, and how each gear type is fished, and in general,
what are the interactions of each gear with marine mammals.

The primary conclusion of this analysis is that fixed gear tends to have less averlap with marine mammals
than trawl gear, both in terms of what is caught but also where, when and how it is fished. Howcever,
there is no fimn evidence that allocating cod TAC to trawls would, in and of itself, have measurable
deleterious effects on maring mammals. But allocating cod 1o trawls, especially if it is combined with an
inshore allocation in the BSAI could affect those marine mammals (particularly pinnipeds) that forage
in the sautheastern Bering Sca from Amak to Unalaska Isiands. This is a similar conclusion to one that
was reached with respect ta establishment of the Catcher Vessel Operational Area for pollock by
Amendment 18.

1. Rates of Incidental Take

Both gear types have a low (or zero) rate of incidental take of marine mammals when used in the cod
fishery, Inm 1991, there were no observed takes of marine mammals by pot or longling gear fishing for
cad in the BSAI or GOA regions. Trawl gear had a total of 45 observed takes of marine mammals in the
two regions, 41 of which accurred in the BSAL The BSAI cod fishery had a total of 2 observed takes;
an unidentificd whale and an unidentified phocid in subarea 521,

NMES lists (Federal Register 12 May 1992; 57:92) commercial fisheries according to frequency of takes
of marine mammals; BSAI longline fisherics are in Category II (occasional incidental take of killer
whales), while BSAI trawl and pot fisheries are in Category III (remote likelihood of incidental take).
Placement of longline fisheries in Category II is due to the documented interaction between killer whales
and the longline fishery for sablefish and turbot. Despite their inclusion in Category III, BSAT trawl
fisheries have had documented interactions with 14 marine mammal species, including pinnipeds, cetaceans
and otters, Pots have had no documented taking of any marine mammal,

Neither gear as curreitly fished in the cod fishery is likcly to present a problem with respect to incidental
takes of marine mammals. However, increased cod-fishing effort with longlines in the BSAI could
increase the interaction potential with killer whales. But due to the documented (although at low rates)
takes of a wide variety of marine mammals by trawl gear, fixed gear may have a slight edge here with
respect to lower potential impact on marine mammals.
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2. Locations fished by both gear types

Attached are charts showing cod pot, longline and trawl fishing locations in the BSAI for 1990-9}1 by 3,
4-month periods. Fishing locations for the three gear types are similar, but trawls tend to be fished more
in the sputheastern Bering Sea (north of Unimak Pass and Unimak Island) than do longlines. Effort is
concentrated near the edge of the continental shelf up to 60°N latinide in the Bering Sea, and along the
northern edge of the Aleutian Islands, cspecially Akun, Akutan, Unalaska, Umnak, Seguam, Amlia, Atka,
Adak, and Atty Islands.

In 1990-91, trawls caught 14.5 and 12.7%, respectively, of their total cod catch within 20 miles of Steller
sea lion rookeries in the BSAI and most of this occurted in either the st (1991) or 2nd (1990} quarters.
By contrast, between 1-2% of the longhne-caught cod was capturcd within 20 miles of Steller sea lion
rookeries in the BSAIL in 1990 and 1991. The small amount of data available for pots for 1990 and 1991
yield different patterns: in 1990, 10% of the pot-caught cod were caught within 20 miles of rookeries,
while in 1991 this increased o 69%.

Based on where cod is caught by cach gear type, fixed gear again is given a slight edge over lrawl gear
for lower interaction potential with marine mammals. This is especially true when viewed in light of any
potential inshore/offshore cod allocation (as was done in the GOA). Inshore cod trawlers out of Dutch
Harbor rely heavily on areas north of Akun, Akutan, Unimak Island and within Unimak Pass for catches,
especially early in the year. This group was particularly affected by the 20 mile traw] closures around
Akun and Akutan during the A season 1992, If an inshore cod allocation is granted in the BSAI or if the
trawl allocation in this proposal is high, then conflict between cod trawling and marine mammals
(paricularly Steller sea lions) in this area will likely intensify.

3. Temporal distribution of catch

Trawl catch of cod has occurred primarily in the first half of both 1990-1991, with approximarely 80%
of the annual total harvested in the first two quarters (observer data). This may be due to the quarterly
allocation schedule of halibut bycarch to the cod rawl fishery: 60% in quarter 1, 30% in quarter 2 and
10% in quarter 3.

By contrast, longline fishing for cod is spread more evenly throughout the year. Based on observer data,
the quarterly percentage catch distribution of longline-caught cod in 1990-91 was:

1990 1991
Quarter 1 9.5% 20.1%
Quarter 2 24.3% 27.1%
Quarter 3 36.3% 29.0%
Quarter 4 209% 23.8%

No records of cod pot deployments in Jan-Apr of 1990 or 1991 exist in NORPAC, suggesting that it is
primarily a summer/fall fishery,

Based on the temporal distributions of the fisheries. again the slight edge goes to fixed gear. Winter is
thought to be a more critical time period for foraging problems, especially for juvenile sea lions. While
juvenile sea lions are unlikely to eat large cod, frawl fishing in the winter would more likely negatively
affect foraging sea lions (fish school disruption, bycatch of other prey) than if fixed gear deployments
were concentrated in winter,
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4, Bycatch and cod length-frequencies

Cod generally comprise only a modest proporion of the sea lion dict, and less of the harbor seal’s and
Northem fur seal’s. In the 1970s and 1980s, cod was found in 12.4% and 6.8% of the sea lion stomachs
examined from the GOA (Calkins and Goodwin 1988), but was ranked second in order of importance
(behind pollock) in a 1981 collection of sea lions from the Benng Sea (principally northwest of the
Pribilofs; Calkins, unpubl.). Cod was found in 6-8% of the harbor seal stomachs examined from the GOA
(Pitcher 1980a;b), and is a minor component of the fur seal diet (Kajimura 1984). All three pinnipeds
tend to prefer smaller prey than adult cod, but 60-80 cm fish are not uncommon prey of sea lions. The
average length of fish ingested by sea lions m several studies, though, has been under 30 cm.

Othcr important prey items of Steller sea lions, harbor scals, and Northemn fur seals include pollock,
herring, squid, octopus, Atka mackerel, capelin. sand lance and salmon. Bycatch rates of the two gear
types for these species would also affect the degree of interaction with these pinnipeds.

Bycatch

Of the eight pinniped prey items listed above, pollock and Atka mackerel are caught almost exclusively
by trawls in directed fisheries. Furthermore, bycatch rates of pollock, particularly small pollock, are much
lower with fixed gear than with trawls. Bycatch rates of capelin and sand lance are very low in
groundfish fisheries regardless of gear type. Table | (below) summarizes the 1991 bycatch rates of cod-
directed rawls and fixed gear for squid, herring, octopus, salmon and prohibited species. Directed cod
fishing for each gear type was defined as follows:

Trawls: Cod = 40% of retained catch after midwater pollock (pollock = 95% of total catchy and Greenland
turbot {mrbhot 2 35% of retained catch) trawl fisherics had been assigned. Retained catch was the total
catch of all species with assigned TACs.

Fixed gear: Cod 2 40% of retained catch of all species with assigned TACs.

Table 1. Observed bycatch ratez of squid, herring, octopus, salmoen
and prohibited species by trawls and fixed gear fishing for
cod in the BSAI in 1961.

Catch Trawl Fixed
Total {(mt) 56,103 70,025
Fetained (mt) 52,939 61,823
Cod (mt) 40,066 57,967
Squid (kg) 2,931 0
rate (kg/mt cod) 0.073 0
Herring (kg} 1,316 0
rate {(kg/mt cod} 0.033 0
Octopus (kg) 57,722 92,710
rate {kg/mt cod) 1.441 1.589
Salmon (kqg) 11,212 295
rate (kg/mt cod) 0.280 0.005
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Halibut (kg) 922,495 2,430,055

rate (kg/mt cod) 23.024 41.922
King crab (#) 2,105 4,202
rate (#/mt/cod) 0.052 0.072
Tanner crab (#) 380,023 89,433
rate {#/mt cod) 9.485 1.715

Bycatch rates of squid und herring by cod trawls and fixed gear were low, but fixed gear had no observed
bycatch of cither specics. Oclopus bycatch rates tor both gear types were the highest of the four species,
with fixed gear having slightly higher bycatch rates than trawls for octopus. As expected. salmon bycatch
rates were considerably higher (56 times higher) for trawls than for fixed gear,

Fixed-gear bycatch rates of halibut are nearly double those of trawls, but discard mortality rates of halibut
are much lower from fixed gear (13-18% for longlines and 6-10% from pots) than from trawls (75%).
Using the observed bycalch rates of halibut by both gear types above, discard mortality of halibut would
be approximately 17.3 kg/mt of trawl-caught cod, and range between 2.5 - 7.5 kg/mt of fixed gear-caught
codl.

King crab bycatch rates were approximately the same by both gear types in 1991, while the traw] bycatch
rate for Tanner crab was 5.5 times that of fixed gear.

In summary, with respect to bycatch rates of pinniped prey and prohibited species, fixed gear would be
favored over trawl gear due to its zero bycatch of some important pinniped prey items (particularly squid,
herring and small pollock) and lower discard mortality of prohibited species. Both gear types have
relatively high hycatch rate of octopus, which could be a concem given the potential for an directed
octopus fishery.

Cod Length-Frequency

Lengih-frequencies of cod collected by all trawls, cod-directed trawls and fixed gear in 1991 are shown
on accompanying figures. Mean and median lengths of cod caught by both trawls and fixed gear were
all greater than 65 cm, but were between 5-7 and 3-5 cm lower, respectively, for trawls than for fixed
gear. More importantly, between 14-20% of the cod caught by trawls were SO cm in length or less, while
only 3% of the cod caught by fixed gear were in this size categary in 1991. Fixed gear may have less
potential for interaction with pinnipcds than trawls based on the length-frequency of cod captured.

Effects on Marine Mammals of Changing the Seasonality of the Cad Fisheries

Steller sea lions are a particular concern because they were listed as threatened under the Endangered
Species Act in 1990 after declines of as much as 90% were observed in some areas off Alaska. Since
then, their population has apparently continued to decline at the rate of approximalely 5% per year based
on aerial surveys conducted in summer, when pupping and breeding occur. The avatlability of forage fish
species during weaning, which commences during the fall of the first year and continues throughout the
winter, is thought to be critical for survival and evenmal recruitment of pups into the adult population.
Pups eat primanly small schooling fish, such as capelin, herring, or pre-recruited (to fisheries) pollock.
cod and salmon.
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It is not known to what extent fisheries, both directly (e.g. catches of fish} and indicectly (e.g. disturbance
af sea lions and fish schools), affect the foraging ability of sea lions, The cod trawl and longline fisheries,
which are conducted on the hottom (relatively low bycatch of small pelagic schooling fish) and generally
catch fish larger than 35 cm, might have less effect on marine mammals, particularly Steller sea lions, than
the pollock fishery, which has a higher bycalch of small schooling forage fish. Despite the uncertainties
regarding direct fisheries effects, NMFS, in 1991-92, created year-round (10 nn radius) and seasonal (20
nm radius in the eastem Aleutian Islands duning the pollock "A" season) trawl exclusion zones around all
Steller sea lion rookeries in the Bering Sea, Aleutian Islands and Gulf of Alaska to provide refuge for sea
lions from traw] fishing activity. These zones will be in place regardless of the change to the scasonality
of the cod fisheries. It is too early to know to what extent the creation of these zones has benefited sea
fions.

With all of the alternatives being considered, much of the cod harvest would occur during the fall and
winter. This is the period when sea lion pups are being weaned and leaming to forage on their own. It
is unknown whether cod harvests and the associated bycatch dunng this period are detrimental to sea lions
or other marine mammals., If the decline in the Steller sea lion population continues, more fisheries
restrictions may be necessary. If further restrictions to fisheries are necessary, the option to framework
the seasonal allocation would permit more regulatory flexibility with respect to actions that could be taken
to protect manne mammals.
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1.0 INTRODUCTION

A Council review draft EA/RIR/IRFA for BSAI Amendment 24 was prepared by a staff analytical team
in response to the direction provided by the Council in September. It provided an evaluation of the
efficacy and the potential biological and socioeconomic impacits of establishing a fixed allocation of the
Pacific cod TAC by gear and/or explicilly changing the seasonality of the cod fisheries. After reviewing
that draft in April, the Council: (1) developed a problem statement for Amendment 24; (2) stated that
unless it is presented with substantial consensus among major industry components, it would be undikely
to take any action on this amendment; and (3) voted to have the draft released for public review after it
is modified both to address jig gear and to include 1993 data to the extent possible. The public review
draft that was released in May indicated that information conceming the jig fishery and the 1993 cod
fisheries would be included in an addendum.

2.0 JIG FISHERY

Jigging machines were developed in the Iceland and the Faroe [slands. They have been used to harvest
large quantities of cod and other groundfish in those areas. Many vessels in the Faroe Islands fisheries
use both longline and jig gear because the jig fishery is seasonal. In 1991, the Faroe Island jig and
longline fleet consisted of 181 vessels less than 31 feet, 85 vessels between 31 and 60 feet, and 50 vessels
of at least 60 feet. The most rapid growth in vessel numbers was in the smallest size class and the least
rapid was in the largest size class.

The reported advantages of jig gear include the following:

1. a small number of jigging machines can be used effeclively on relatively small fishing
vessels;
2. the cost of the jigging machines js relatively low (from less than $1,000 for a semi-

aulomatic machine to about $4,000 for a fully automated machine};

3. bycatch rates for hatibut, olher species, and undersized target species tend to be low, in
part because it is readily apparent whether the fishing area is one that tends to have higher
bycatches;

4, halibut discard mortality rates are expecied to be low because the halibut are only on the

hook for few minutes before they are released and they can be released im the water:

5. gear conflicts with other vessels are minimal;
6. operating costs can be quite low;
7. a very high quality product is possible because the catch has been on the hook only a few

minites before it is brought abaurd the vessel and bled;

8. there is a mimimal potential either for an adverse effect on the habitat or for contimued
fishing by lost gear; and

9. it is a safe fishery with no gear 10 retrieve in bad weather.
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Very limited information is available conceming the BSAI cod jig fishery. For example, the PacFIN
database does not include jig as a separate gear in recent years and there is Domestic Observer Program
bycatch data for only one jig vessel cruise. More observer daia are not available because the vessels
that fishery are small enough to require from 0% to 30% observer coverage. NMFS catch data indicate
that the annual groundfish catch in the BSAI with jig gear has been less than 100 mt.

Participants in the fishery have indicted that they receive about $0.50 per pound for cod that is used as
bait in the crab fisheries, $0.35 to $0.45 per pound for cod that is flown out to compete i the high quality
fresh cod market, and $0.15 to $0.18 for cod that is processed in Dutch Harbor. Their ability to take full
advantage of the crab bait markets is dependent upon their ability to harvest cod just prior to or during
the major BSAI crab fishenies. For example, in 1993 the early closure of the BSAI cod fisheries will
prevent jig fishermen from catching cod in the BSAI for the red king crab fishery. Their ability to
participate effectively in the markel for high quality fresh cod is currently limited by their inability to
provide consistent quantities of cod on a year round basis. The bait and fresh cod markets provide
sufficiently high exvessel prices to make the jig fishery profitable for the current participants. After
paying the typical trip costs, the remainder that is available to the operator and crew is substantially
greater than the opportunity cost of their labor if the cod are delivered for either of the two higher priced
uses. If the cod is sold to a local processor for $0.15 to $0.18 per pound, it is at best a4 marginal fishery.

Fishertnen who have used jig gear to harvest small amounts of cod in the BSAI have asked that any
allocation of the BSAI cod TAC among gear groups include a separate allocation for jig gear. Their
justification for such an allocation is in part based on the assumption that s small allocation to the eod jig
fishery would permit the 1O to 12-month per year cod jig fishery that is necessary to successfully
patticipate both in the market for crab bait and in the market for fresh, bigh quality cod, There are two
reasons why a small separate allocations for jig gear will not assure a year round jig fishery. First, unless
jig gear is exempted from the cod fishery hook and liue halibut PSC allowance or given a separate PSC
allowance, the attainment of hook and line PSC allowance would close the jig fishery. Second, once the
other cod fisheries are closed, additional vessels would be attracted to the jig fishery and, therefore, the
cod allocation for jig gear could be taken much more rapidly than expected. The PSC limit would have
been a problem for the jig fishery in 1992 had the hook and line halibut PSC limit been in place. It
would not have been a problem in 1993 because the hook and line fishery was not close to taking its
halibut PSC limit wheu it was closed by the TAC.

3.0 THE 1993 COD FISHERIES

Several of the Tables that were included in the May draft have beeu updated to include 1993 data,
additional tables were prepared, and the estimates of net benefits per metric ton of cod catch (ANB) were
revised vsing 1991 and 1992 prices from the Annual Processor Survey. The updated tables are as follows:
Table A18, BSAI blend estimates of catch by species and target fishery; Table A20 estimated BSA!
bycatch mortality by species and target fishery: and Table A22 estimated BSAI bycaich montality rates
by species and target fishery. The additional fables are: Table 1, updated 1993 catch data through May
[ and May 29; Table 2, estimates of bird take and take rates by gear; Table 3, IPHC estimates of the
discounted halibut yield loss per metric ton of halibut bycatch mortality by cod fishcry, month, and area:
Table 4, estimates of cod H&G and fillet prices and the seasona! adjustments; Table 5, estimated GOA
bycatch mortality by species and target fishery; and Table 6, estimated GOA bycatch mortality rates by
species and target fishery.

Based on the preliminary 1993 BSAI Pacific cod catch estimates through May 29 and assuming the rest
of the cod TAC will be taken as bycatch in other groundfish fisheries, the estimates of cod catch in
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thousands of metric tons for each of the three cod fisheries and all other groundfish fisheries for 1990-93
are as follows:

Pacific Cod Fisheries Other Total

Longline Pot Trawl Fisheries
1930 47 .4 1.4 86.8 31.9 167 .5
1991 79.6 6.7 90.1 41,7 218.1
1992 100.9 13.7 47 .9 42 .8 205.3
1992 adj 72.5 13.7 55.8 42 .8 184.8
19913 63.9 2.2 59.8 318.6 164.5.

The adjusted estimates for 1992 are explained below.

Given these catch estimates, the percent of total cod caich accounted for by each fishery each year is as
follows:

Pacific Cod Fisheries Other Total

Longline Pot Trawl Fisheries
1690 28.3 0.8 51.8 19.0 100.0
1891 36.5 3.1 41.3 19.1 100.90
1992 49.1 6.7 23.3 20.8 100.0
1992 adj 39.2 7.4 30.2 23.2 100.0
1993 38.9 1.4 36.3 23 .14 100.0.

The 1990 estimates probably understate actual catch because they are based on Weekly Processor Repon
(WPR) data not blend data. The effect on the percent taken in each fishery in 1990 will not be known
until blend estinates are generated for 1990,

The 1992 distribution of cod catch among the three cod fisheries was thought to have been determined
in part by the late implementation both of the separate halibut PSC allowance for the cod trawl fishery
and of the halibut PSC limit for the longline fishery. The adjusted catch estimates for 1992 (1992 adj)
are estimates of what the 1992 catches would have been: (1) if the full cod trawl fishery halibut PSC
bycatch allowance of 2,359 mt had been available for the cod trawl fishery, (2) if the longline fishery had
been closed once its 750 mt halibut bycatch mortality allowance had been taken, and (3) if the blend
estimates of catch had becn used to estimate when the cod TAC and each of these two PSC allowances
were taken.

The estiinates of ANB were revised for three reasons. First, the IPHC recently provided estimates of the
discounted halibut yield loss per metric ton of halibut bycatch mortality by fishery. month, and area
Previously, estimates were not available by month or area. Sccond, the FOB Alaska prices that were used
for cod H&G and fillet products did not reflect the prices of all sizes of cod in all the cod markets. Third,
the seasonal price adjustments Lhat had been used for H&G cod resulted in the annual average price being
understited.

The IPHC estimates of discovnted yield loss are for 1990 and 1991, For several areas and months, the
estimates for the traw] fishery m particular are substantially higher for 1991 than for 1990. The
explanation is that in 1991 the halibut tended 10 be smaller and smaller halibut result in a higher yield
loss. The change in the size distribution of the halibut bycatch and the resulting increase in the yield loss
estimates for 1991 probably are in part explained by the exceptionally strong 1987 halibut year class. As
the halibut in this year class grow and migrate out of the BSAI, the yield loss will tend to decrease. Due
to the uncertainty concerning what the yield loss rates were in 1992 or 1993, separate estimates of the cost
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of halibut hycatch mortality were made for each year (1991, 1992, and 1993) using the yield loss rate
estitnates for 1990 and 1991.

1991 and 1992 Annual Processor Survey data were used to estimate the weighted average prices of eastem
and western cut H&G cod by gear and the weighted average price of cod fillets. This was done by using
product quantity and value data for the groups of catcher/processors that predominately used one type of
gear each year. The resulting price estimates are presented in Table 4. Because there was not sufficient
time to process the 1992 survey data for all product forns, 1991 survey prices were used for all other
products. Due to the uncertainty conceming what the FOB prices will be for 1993 and beyond. separate
estimates of ANB were made for each year (1991, 1992, and 1993) using the 1991 and 1992 cod H&G
and fillet prices.

The final change was that the seasonal price adjustments for H&G cod were corrected so that they result
in annual average prices that more closely approximate the annual base prices. The revised seasonal
adjustment factors are in Table 4. The revised estimates of ANB and the components of ANB by fishery,
trimester, month and year for the two sets of cod product prices and the two sets of halibut yield loss
factors arc in Tables 7 - 14. Previously, monthly estimates of ANB had not been made. The inclusion
of monthly estimates allows a more complete evaluation of the seasonalily and variability of ANB by
fishery.

The 1993 halibut bycatch mortality estimates through April indicate that halibut bycatch mortality would
be reduced by replacing first trimnester trawl catch with first trimester longline catch or by replacing first
trimester trawl and longline catch wilth firsi trimester pot catch. The same conclusion was made
previously based on 1991 and 1992 data.

Some of the conclusions that can be drawn fonn the revised estimates of ANB and its components (Table
7 - 14) are listed below,

1. During the first trimester in 1991, ANB was higher for the longline fishery than for the
trawl fishery and there was no overlap when 1991 prices were used; however, when 1992
prices were used Ltherc was considerable overlap between the estilnates of ANB for the
longline and trawi fisheries. There are no estimates for the first trimester pot fishery in
1991.

rJ

During the first trimester in 1992, the pot fishery had the highest ANB and the trawl
fshery had the lowest ANB and there were no overlaps when 1991 prices were used;
however, when 1992 prices were used there was considerable overlap between the
longline and trawl fisheries, but the pot fishery still had the highest ANB wilh no overlap.

3 Dunng the first trimester of 1993, the longline fishery had the highest ANB when 1991
prices were used and there was only overlap between the ANB estimates for the pot and
trawl fisheries, When 1992 prices and the lower halibut yield loss estimates were used,
there was also some overlap between the estimates for the longline and trawl fisheries.

4. In both [991 and 1592 ANB in the longline fishery decreased substantially from the first
to third trimester and therc was no overlap between Lhe estimates for these two trimesters.
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5. 1991 prices and 1991 halibut yield loss estimates generate the most favorable ANB
estimates for the longline fishery (Table 13). These estimates indicate that replacing first
trimester trawl carch with frst ramester longline catch would increase net benefits;
however, replacing first trimester trawl catch with third 1nmester longline catch would
tend to decrease net benefits. Even in 1991, when the longline fishery continued into
December, ANB for the first trimester trawl fishery tended to exceed the ANB of the
longline fishery each month during the third trimester (Table 14).
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Ta’ A18

Pacific
cod
1991
Longline target
Cod 79,387
Arr .
Rckf A
Sabl 283
Turb o}
Qth 25
Subtot 79,697
Pet target
Cod 6,673
Sabl .
Oth .
Subtot 6,673
Trawl target
Cod 90,141
Arxr 25
Atk 2,411
Flat 857
PolB 22,0132
PolP 4,621
Rcks 5,385
Rckt 1,028
Sabl 12
Turb 115
Yelf 2,854
Oth 2
Subtet 121,683
Total 218,052
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Blend estimates of BSAI ground fish catch
catch in metric tons}).

Arrow
tooth

2,15%
5

1

1396

1

1
2,358

[am]

3,466
1,463
172
602
7,814
575
712
1,497
155
1,895
175
45
13,671

21,030

Atka
mack

Flat
other

327
3
26
1

0
357

4,500
126
55
4,027
5,758
1,411
6,157
361
19
152
13,410

35,891

36,349

Poallock

2,576

2,584

41,060
171

326
3,112
335,500
12151354
20,040
809

28

221
8,062

2
1626125

1629055

Rock
sole

22

22

6,560
2

122
1,235
2,585

234

36,283

106

9
9,665
0
56,800

56,823

Add 6

Rock
fish

288

13
278

581

83
5,270
29

106

29

0
10,035

10,617

species and target fishery,

Sable Turbot

fish

358

3

9
2,528 1,

6

2,905 1,

257 5,

543 6,

3,448 3,
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575

300
12

890

130
403
16
2
209
123
1
127
185
Y
¢

0
157

248

Yellow
fin

3

39
39
592

4,276
855

52
7,231

6

0
104,596
117,609

117,651

Other

7,225

125

35
7,386

224
224

4,799
113
884
891

4,172

1,485

2,830
603

23
213
3,802

19,835

27,445

1591 - April 1993 (t

Total

92,520
8

30
4,745
23

£1
97,787

6,043
0
0
6,544

154,879
2,434
30,459
15,129
181,142
1223995
79,715
10,069
551
8,196
143,735
76
2050381

2155457

1



Table Al3 {Continued).

Pacific Arrow Atka Flat Pollock Rock Rock Sable Turkor Yellaw Other Total
cod tooth mack other sole fish fish fin
1952
Longline target
Cod 100,203 1,455 57 275 3,188 28 338 1758 576 91 11,1466 118,957
Rekf . 1 . 0 . . 1 0 2 . 4] 4
Sarl 135 268 . & 1 . 304 1,807 1,445 . 146 4,116
Subtot 101,042 1,924 57 281 3,190 28 1,143 1,987 2,024 81 11,312 123,077
Pot target
Cod 13,6380 3 12 1 7 2 3 13 g 24 669 14,423
Sanl 0 0 . . o . Q 0 . . 0 1
oth . . . . . . . . . . 15 15
Subtot 13,680 4 12 1 7 2 3 13 g 24 684 14,435
Trawl target
Cod 47,885 2,865 3,073 2,487 16,675 3,502 1,174 10 81 277 3,007 81,042
Atk 3,404 205 44,358 39 633 44 12,4494 5 34 4] 193 52,480
Flat 449 351 12 1,342 1,327 699 23 1 14 1.527 1,583 7,339
PolB 15,61% 3,743 296 7,388 635,298 6,651 507 & 174 818 4,567 679,083
PolP 3,657 325 44 1,222 756,951 443 132 2 134 23 1,356 764,290
Rcks 5,252 526 8 4,845 10,073 26,0594 0 . 1] 6,636 1,974 55,448
Rokf 1,232 1,556 2,164 cid3 1,338 &1 11,936 25 220 U 552 19,328
Sabl . 1 . . . . 2 26 2 . 1 31
Yelf 8,533 437 1 17,033 12,815 14,413 0 0 1 137,384 7,915 198,533
oth 193 7 . 1 4 0 33 . { . 650 B3s
Subteot 50,261 10,017 4%,857 34,601 1435168 51,507 17,314 75 el 146,664 21,787 1858422

Total 205,175 11,850 50,035 34,884 1438371 51,938 18,464 2,104 2,768 146,781 33,808 1986278
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r e AlS8 {Continued}.
Pacific Arrow
cod tooth
1933
Longline target
Cod 57,664 575
Arr 0 4
Rckf 4 &
Sabl 15 51
Subtot 57,687 636
Pot target
Cod 1,328 0
subtot 1,328 0
Trawl target
Cod 57,466 1,546
Arr . 2
Atk 1,631 57
lac 27 25
PolB 14,233 1,489
PolP 1,509 43
Rcks 6,257 420
Rckf 172 1,029
Yelf 19 0]
oth 9 17
Subtot 82,013 4,629
Total 141,067 5,269
Source:
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Atka
mack

12

12

2,891

32,213
=

15

0

1
2,184

17,311

37,323

Flat
other

156

196

Pollock

1,787

1,788

(-

28,654

49

168
202,133
388,879
12,428
1,640
12

11
633,982

636,073

NMFS Alaska Region blend estimates,

Rock
sole

15

15

5,628

34

13
6,068
165
16,109
45

6

3
48,071

48,086
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Rock
fish

115
362

1,221
1
1,153
12

47

26

7
12,849

15,355

15,7495

Sakle Turbot

fish

49

18
€99
767

L B Bo

e o o

53

B30 1,
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102

282
393

58

156
12
11
610

712

140

Yellow
fin

713
31
801
947
169
2,664

2,676

Other

6,673

34
6,711

24
24

2,881

147
23
2,335
549
1,556
548

22
8,076

14,815

Total

67,295

96
1,200
68,600

Ll

=]
-
(]

J

rJg bo

103,758

35,328
355
230,620
391,540
59,87¢
15,502
218

841,800

912,158



Table A20 Estimated bycatch mortality Ffor BSAI domestic groundfish fisheries by
species and fishery, 1991 - 1393,

1991

Longline
Pacific cod 726.5 4,254 740 54 0
Rockfish .h 0 0 0 0
Sablefish £7.8 13 32 a 0
Qther 2 5 4] 0 0
Unknown 2 0 0 0 0

FPot
Pacific cod 3.2 42,626 3,643 0 i
Sablefish .0 0 g 0 0
Other .0 0 0 o 0

Trawl
Pagcific cod 1,781.1 523,539 3,232 7,341 16.9
Atka mackerel 49 .2 250 116 137 .0
Flatfish 343 .6 205,752 2,984 88 32. 4
Bottom pollock 695.1 807,501 2,058 5,328 277.8
Pelagic pollock 215.5 39,985 206 27,727 540.7
Rock sgle 947.5 702,017 77,913 372 26.8
Rocktish 190.5 4,207 132 815 .2
Sablefish 16.5 575 2 1 .0
Yellowfin 549 .4 634,099 18,715 528 576.6
Other .5 2,070 0 2 .0
Unknown 2.8 812 20 1 .5

1992

Longline
Pacific cod 1,567.0 B,d472 1,651 48 0
Rockfish .1 [ 0 0 0
Sablefish 47.3 6 21 0 0
Unknown .5 8 a 0 0

Fot
Pacific cod 5.6 87,856 3,181 0 0
Sablefish 0 0 0 0 0
Other Q 0 o 0 0
Unknown 0 0 0 g 0

Trawl
Pacific cod 1,085.2 156,021 125 4,945 5.7
Atka mackerel 76.4 451 104 34 .0
Flatfish 30.6 73,344 1,941 10 1.9
Bottom pollock 1,219.8 1,220,716 34,802 15,961 25,1
FPelagic pollock 175.0 8,179 700 20,572 612.%6
Rock sole 557.2 665,912 418, 687 36 2.7
Rockfish 140.8 3,344 699 1,169 L0
Sableafish .3 0 0 0 .0
Yellowfin 603.8 1,251,331 51,809 190 409%.0
Other 1.0 5 0 3 .0
Unknown 4.7 2,942 25 3 L2
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Table A20 -- Continu=d

HALIBUT BAIRDT R.KING CRAEB CHINOQE EBRRING
1993
Longlin=
Pacific cod 371.4 3,286 123 &5 L0
Rockfish .5 | 4] 0 .0
Sablefish 27.2 4] 0 0 L0
Unknown L0 ] o 0 .0
Fokt
Pacifie cod 1 35 0 0 .0
Trawl
Pacific cod 1,093.7 100,102 1,026 4,998 26.4
Atka mackerel 28.9 98 0 2 .0
Flatfish 5.2 1,941 234 0 .0
Bottom pollock 704.5 1,287,807 45,074 4,855 2.7
Pelagic pollock B3.6 17,473 20 13,685 .5
Rack sole 427.0 311,982 116,098 26 .3
Rockfish 75.0 54 140 1,149 .0
Yellowfin 1.5 1,105 435 0 .0
Other 8.3 6,486 0 ¢ .3
Unknown 2.5 541 1,296 53 .0
Totals by
year and gear HALIEBUT BAIRDI R.KING CRAB CHINGCOK ERRING
1931
Longline 796 .9 4,273 103 54 .0
Pat 3.2 42,626 3,643 0 .0
Trawl 4,701.8 2,920,808 105, 445 42,8401,472.0Q
1592
Longline 1,614.8 85,486 1,572 48 .0
Pot 5.6 87,856 3,161 i L0
Trawl 3,894.8 3,382,243 138,896 42,9221,0632.2
1993
Longline 369.2 3,286 123 65 .0
Pot .1 35 0 0 L0
Trawl 2,435.3 1,727,589 164,323 24,767 30,1
1951 5,500.3 2,967,707 149,181 42,8241,472.0
1992 5,515.2 3,478,585 143,629 42,5701,083.2
1983 2,824.6 1,730,910 164,444 24,831 30.1
Source: Blend estimates and Obserwver PSC data 1991 - May 1, 1993.

Moke:

Pot bycatch has been adjusted for mortality by gear;

byvcatch has been adjusted for mortality by gear and target.
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Table a22 Estimated bycatch mortality rates for BSAI domestic groundfish fisheries by species
and fishery, 1%%1 - 1883.

HALIBUT BAIRDI R.KING CRAB CHINOCK HERRING
1591

Longline
Pacific ced .79 .05 .00 .00 .00
Rockfish 2.01 .01 .00 .00 .00
Sablefish 1.43 .00 .01 .00 .00
Other .25 .07 .00 .00 .00
Unknown 1.02 .01 .00 .00 .00

Pot
Pacific cod .05 6.14 .82 .04 .00
Sablefish .00 .00 .00 .00 .00
Qther .00 .00 .00 .00 .00

Trawl
Pacific cod 1.15% 3.38 .02 .05 .01
Atka mackerel .16 .01 .00 .00 .00
Flatfish 1.47 8.82 .13 .00 .14
Bottom pollock .18 2.17 .01 .01 .07
Pelagic pollaock .02 .02 .00 .02 .04
Rock sole 1.15 8.81 .98 .01 .03
Bockfish 1.00 .42 .01 .og .00
Sablefish 3.00 1.04 .00 .00 .01
Yellowfin .38 3.41 .12 .00 .40
Other .66 27.26 .00 .02 .00
Unknown .56 1.64 .18 .00 .10

1552

Longline
Pacific cod 1.22 _Q7 .01 .00 .00
Rockfish 2.49 .05 .00 .0gQ .00
Sablefish 1.15 .00 .01 .00 00
Unknown .25 .05 .00 .0a .00

Pot
Pacific cod .04 6.09 .22 .00 .00
Sablefish .00 .00 .00 .00 .Qo
Other .00 .ao0 .00 .00 .00
Unknown .35 .00 .00 .00 .00

Trawl
Pacific cod 1.24 1.93 .00 .0 .01
Atka mackerel .18 01 .00 .00 .00
Flatfish .42 9.9% .26 .00 .01
Botbtom pollock .18 1.81 .05 .02 .00
Pelagic pollock .02 .01 .00 .03 .08
Rock sole 1.00 12.01 .88 .00 .02
Rockfish .73 .17 .04 .06 .00
Sablefish .82 .00 .00 .00 .00
Yellowfin .30 6.30 .26 .00 .21
Other L11 .01 .00 .00 .00
Unknown .85 5.30 .05 .01 .03
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Table A22 -- continued

HALIBUT BAIRDI R.KING CRAB CHINCCK HERRING
ongline
Pacific cod .55 .05 .00 .00 .00
Rockfish .54 .40 .00 .00 .00
Zablefish 2.27 .00 .00 .00 .00
Unknown 1.38 .aqQ .0Q .00 00
Fot
Pacific cod 0L .03 .00 .00 .00
Trawl
Pacific cod 1.05 .96 .01 .05 03
Atka mackerel .08 .00 .G0 .00 00
Flatfish 1.43 5.2R8 .64 .00 .00
Bottom pollock 31 5.59 .20 .02 .00
Pelagic pollock .02 .04 .00 .03 .00
Rock sole 71 5.20 1.94 .00 .0g
Rockfish .38 .06 .01 .06 ]
Yellowfin .69 5.08 1.99 .00 .00
Other 3.21 72.38 .00 .00 32
Unknown .65 1.38 1.32 14 00
HALIBUT BAIRDI R.KING CRAB CHINQOK HERRING
1991
Longline .a1 .04 .00 .00 .00
Pot .05 6.14 .52 .00 .00
Trawl .23 1.43 .05 .02 .07
1992
ngline 1.31 .07 .01 .00 N
Fok .04 5.03 .22 .00 .00
Trawl .21 1.82 07 c .06
19293
Longline .58 .05 .00 .00 .00
Pot .01 .03 .00 .00 .00
Trawl .29 2.05 .20 .03 .00
HALIBUT BAIRDI R.KING CRAB CHINOOK HERRING
1991 .26 1.38 .05 .02 .07
1892 .28 1.74 .07 .02 .05
1993 .31 1.90 .18 .03 il
Source; Blend estimates and Observer P3C data 1991 - May 1, 1981,

Note: Pot bycatch has been adjusted for mortality by gear; trawl and longline bycatch has been
adjusted for mortality by gear and target. The halibut and herring bycatch mortality rates
are bycatch mortality as a percent of groundfish catch. The crab and salmon rates are in
terms of the number of crab and salmen, respectively, per metrie keon of groundfish catch.
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Table 1 Updated 1993 BSAI catch estimates.

Pacific cod catch estimates by gear type from Observer Reports and Weekly
Production Reports through May 1, 1993

Bering Sea & Aleutian Islands Gulf of Alaska
Longline Target Longline Target
Cod 57664 Cod 7754
Rockfish 18 Rockfish 14
Sablefish 19 Sablefish 0
TOTAL 57701 TOTAL 7768
Pot Target Pot Target
Cod 1328 Cod 9434
Sablefish 0 Sablefish 0
Qther 0 Other 0
TOTAL 1328 TOTAL 9434
Trawl Target Trawl Target
Cod 57972 Cod 30534
Atka Mackerel 1631 Atka Mackerel ---
Deep Flats -—- Deep Flats 969
Shallow Flats --= Shallow Flats 504
Botbtom Plck 9660 RBottom Plck 1155
Pelagic Plck 5672 Pelagic Plck 171
RSole/OFlats 6286 RSole/QOFlats -—-
Rockfish 770 Rockfish 93
Sablefish 0 Sablefish 3
Yellowfin Sole 0 Yellowfin Sole 0
Other 107 Other 228
TOTAL 82088 TOTAL 33657

1993 Estimated retained, discarded, and total catch for BSAI Cod
fisheries from Observer Reports and Weekly Production Reports through May
29, 1883,

Gear/Species Retained Discarded Total % Retained
Longline
Cod 63436 3486 63922 94 .5%
Other Groundfish 1756 9512 11268 15.6
Fot
Cod 2213 34 2247 98.5%
Other Groundfish 3 64 67 4.5
Trawl
Cod 51855 7931 58786 86.7%
Other Groundfish 4583 429561 47544 9.6
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Tahle 2 Number of birds and birds per metric ton of catch by gear type

- - BSAT

Year Gear type Birds Birds/mt of catch

1991
Bottom Trawl 0 0.0000D
Pelagic Trawl 1514 0.0020
Pair Trawl 2 0.0002
Pot a8 0.04027
Longline 9941 0.1413

1982
Bottom Trawl 15 0.0000
Pelagic Trawl 4 0.0000
Pair Trawl 0 0.0000
Pot 10 0.0016
Longline 2554 0.0257
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Table 3 Estimates of halibut yield loss per metric ton on halibut bycatch mortality by
year, area, and month for the Pacific zod longline and trawl fisheries, 1220 and
1951,

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nawv Dec
1390 Longline

Area
511 1.10 1.1¢ 1.1 1.1¢ 1.10 1.10 1.90 1.00 1.10 1.10 1.10Q0 1.10
512 1.10 1.10 1.10 1.10 1.10 1.10 1.0 1.00 1.10 1.10 1.10 1.10
513 1.10 1.i0 1.10 1.10 1.1¢ 1.10 1l.00 1.00 1.10 1.10 1.10 1.10
514 1.1% 1.10 1.1¢ 1.1¢ 1.1 1.10 1.00 1.00 1.10 1.10 1.10 1.190
515 1.1 1.1i0 1.1¢ 1.10¢ 1.1 1.10 1.00 1.00 1.10 1.10 1.10 1.10
516 1.1¢ 1.1¢ 1.10 1.10 1.1 1.10 1.00 1.00 1.10 1.10 1.1¢ 1.10
517 1.10 1.19 1.10 1.1¢0 1.10 1.10 1.0p0 1.00 1.1¢ 1.10 1.10 1.10
518 1.10¢ 1.1¢ 1.10 1.10 1.10 1.10 1.00 1.0 1.10 1.10 1.10 1.10
5139 1.17¢ 1.1¢ 1.1 1.10 1.10 1,10 1.00 1.00 1.10 1.10 1.l10 1.10
521 1.19 1.10 2.10 1.10¢ 1.10 1.16¢ 1.10 1.10 1.10 1.10 1.1¢ 1.10
522 1.20 1.20 1.20 1.20 1.20 1.1 1.10 1.20 1.20 1.20 1.20 1.20
540 1.1 1.1 1.1¢ 1.10 1.10 1.1 1.10 1.10 1.10 1.10 1.10 1.10
1990 Trawl
511 2.50 2.%0 2.50 2.50 1.40
513 2.50 2.50 2.50 2.5%0 1.40
514 2.50 2.%0 2.50 2.50 1.40 . .
515 2.10 2.1¢ 1.90 1.%0 1.20 . - 2.10
51s 2.10 2.10 1.90 1.9¢0 1.20 . 2.10
517 2.10 2.10 1.%0 1.9¢ 1.20 . 2.10
518 2.10 2.10 1.90 1.90 1.z20 2.10
519 2.10 2.10 1.%0 1.90 1.24 . . 2.10
521 1.40 1.40 1.50 1.%0 1.30 1.30
522 1.70 1.70 1.70 1.30 1.30 .
540 1.7¢ 1.7¢0 1.70 1.30G 1.30 .
1991 Longline
511 1.20 1.2¢0 1.20 1.20 1.20 1.1¢ 1.1Q 1.20 1.20 1.20 1.20 1.20
512 1.20 1.20 1.20 1.20 1,20 1.1¢ 1.10 1.20 1.20 1.20 1.20 1.20
513 1.20 1.2¢0 1.20 1.20 1.2¢ 1.10 1.10 1.20 1.20 1.20 1.2¢ 1.20
514 1.20 1.20 1.20 1.20 1.20 1.1¢ 1.10 1.20 1.20 1l.20 1.20 1.20
515 1.2¢ 1.20 1.20 1.20 1,20 1.1¢ 1.10 1.2¢ 1.20 1.20 1.20 1.20
51s 1.20 1,20 1.20 1.20 1.20 1.10 1.10 1.2 1.20 1.20 1.20 1.20
517 1.20 1.20 1.20 1.2¢ 1.20 1.1¢ 1.10 1.20 1.20 1.20 1.20 1.20
518 1.20 1.20 1.20 1.20 1.20¢ 1.10 1.10 1.20 1.20 1.20 1.20 1.20
519 1.2¢ 1.20 1.20 1.20 1.20 1.10¢ 1.10 1.20 1.20 1.20 1.20 1.20
521 1.20 1.20 1.2 1.20 1.20 1.2¢ 1.20 1.z20 1.2 1.20 1.20 1.20
522 1.30 1.30 1.30 1.30 1.20 1.2 1.20 1.20 1.20 1.20 1.20 1.2¢0
540 1.1 1.1¢0 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
1991 Trawl
511 3.20 3.20 3.20 3.20 2.00 .
513 3.20 3.20 3.20 3.20 2.00 -
514 3.20 3.20 2,20 3.20 2.00 .
515 2.50 2.50 2.50 2.50 2.50 . . . . .
516 2.50 2.50 2.50 2.50 2.50 . . . .
517 2.50 2,50 2.5 2,50 2.50 . . . . .
518 2.%50 2.50 2.%0 2.50 2.50 . . . B .
519 2.50 2.50 2.50 2.50 2.54 . . . . . . .
521 1.50 1.50 1.%0 1.50 1.50 1.50 1.%0 1.50 1.0 1.%0 1.50 1.50
522 1.50 1.50 1.50 1.%0 1.50 1.50 1.50 1.5¢ 1.50 1.50 1.%0 1.50
540 1.50 1.5¢ 1.50 1.5¢0 1.%0 1.5¢ 1.50 1.50 1.5¢ 1.50 1.50 1.50
Source: IPHC
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Table 4 Estimated FOBR Alaska prices for cod H&G and fillet
products and the seasonal adjustments for H&G prices,
1991 and 19892.

Dollars/pound

Longline Pot Trawl
1991 Cod H&G western cut 0.87 0.83 0.81
1992 Cod H&G western cut 0.80 0.72 0.68
1991 Cod H&G eastern cut 1.02 0.84 0.93
1992 Cod H&G eastern cut 0.84 0.70 0.64
1991 cod fillets 2.13 2.13 2.13
1992 cod fillets 2.12 2.12 2.12
Seasonal price adjustment factors for H&G cod
January - April 1.03
May - August 0.86
September - October 0.97
November-December 1.14
Note: the cod fillet price is a weighted average for all fillet

produckts.
Sources: The prices are based on Annual Processor Survey data and

the seasonal price adjustments were provided by LGL
Alaska Inc.
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Table S

fishery, 1991 - 1993.

Fishery

Longline
Pacific cod
Rockfish
Sablefish
Unknown

Pot
Pacific ccd
Other
Unknown

Trawl
Pacific cod
Arrowtocth
Deep flatfish
Shallow flatfish
Bottom pollock
Pelagic pollock
Rockfish
Sablefish
Cther
Unknown

Longline
Pacific cod
Shallow flatfish
Rockfish
Sablefish
Other
Unknown

Pot
Pacifin cod
Rocktish
Other
Unknown

Trawl
Pacific cod
Arrowtooth
Deep Elatfish
Shallow flatfish
Bottom pollock
Pelagic pollock
Rockfish
Sablefish
Other
Unknown
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Table 5 -- contbinued

Fishery HALIBUT BATIRDI R.KING CRAR
1893 - - Gulf of Alaska
Longline
Pacific cod BlL.0O 20 0
Rockfish 4.8 0 0
Sablefish .2 0 0
Unknown .0 0 0
PoE
Pacific cod 2.3 7,201 0]
Other .0 2 0
Trawl
Pacific cod 412.9 27,847 155
Arrawtoath 116.6 327 4]
Deep flatfish 357.1 4,608 0
Shallow flatfish 69.8 B15 4]
Bottom pollock 958.4 1,027 4]
Pelagic pollock .0 0 0
Rockfish 77.8 le 4]
Sablefish 2.8 0 0
Other 37.95 15 4]
Unknown 1.1 13 0
Totals by
Year and Gear HALIBUT BAIRDI R.KING CRAB
1991
Longline 1,372.7 152 0
1 2.5 12,515 44
awl 2,560.7 93,563 96
1992
Longline 1,525.3 209 0
Pot 4.6 8,329 3
Trawl 2,010.4 96,681 53
1993
Longline 86.0 20 0
Pot 2.3 7,203 0
Trawl 1,215.5 34,673 155
1991 3,935.8 106,633 140
1992 3,540.3 105,220 55
1983 1,303.8 41,898 155
Source: Elend estimates and Observer PSC data 1991 - May 1,
Note: Pot bycatch has been adjusted for mertality by gear;

been adjusted for mertality by gear and target.
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Table & Estimated bycatch mortality rates for GOA domestic groundfish fisheries by species
and fishery, 1991 - 1993.

Fishery HALIBUT BAIRDI R.KING CRAB CHINOOK HERRING
1991 - - Gulf of Alaska

Longline
Pacific cod 2.12 .00 .00 .00 .00
Rockfish 1.58 .00 .00 .00 .00
Saklefish 4.91 01 .00 .00 .00
Unknown 11.20 .00 .00 .00 .00

Fot
Pacific cod .02 1.20 .00 .00 .00
Other .00 .00 .00 .00 .00
Unknown .00 .00 .00 .00 .00

Trawl
Pacific cod .93 .62 .00 .09 .00
Arrawtooth 3.21 .32 .00 .03 .00
Deep flatfish 3.21 .39 .00 .14 00
Shallow flatfish 1.50 1.39 A0 Q7 .00
Bottom pollock .8 -89 .00 .15 .00
Pelagic pollock .02 .03 .00 .08 .00
Rockfish 3.21 .32 .00 .90 .00
Sablefish 4.74 4.44 .0C 1.57 .00
Other .68 1.42 .00 .01 .00
Unknown .96 213 .00 .01 .00

1992 - - Gulf of Alaska

Longline
Pacific cod 3,27 .01 .00 .00 .00
Shallow flatfish 9.87 .00 .00 .00 .00
Rocktizsh 1.57 .00 .00 .00 .00
Sablefish 3.51 .00 .00 .00 .Q0
Other 6.13 .00 .00 .00 a0
Unknown 5.94 .00 .00 .00 .00

Pot
Pacific cod .05 .82 .00 .00 .00
Rockfish .00 .00 .04 .00 .00
Other .00 .00 .04Q .00 .00
Unknown 00 .00 .0Q .G0o .00

Trawl
Pacific cod .83 .55 .00 .09 .04
Arrowtaoth 2.39 .16 .00 .04 .00
Deep flatfish 2.76 1.44 .00 11 .00
Shallow flatcfish 2.04 1.71 .00 .02 .00
Bottom pollock .21 .12 .00 .12 .17
Pelagic pollock -6 .08 .00 .06 .03
Rockfish 1.76 .19 .00 .08 .00
Sablefish 3.90 .55 .00 213 .Q04Q
Other .64 .04 .00 .05 .00
Unknown 2.40 .01 .00 .01 .00
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Table & -- continued

Fishery HALIBUT BAIRDI R.KING CRAB CHINOOK HERRING
1593 - - Gulf of Alaska
Longline
Pacific cod .85 .00 .00 .00 .00
Rockfish 1.58 .00 .00 .00 .00
Sablefish 2.47 .00 .00 .00 .00
Unknown g.87 .00 .00 .00 .00
Pot
Pacific cod .02 .15 .00 .00 .00
Other .02 .87 .00 .00 .00
Trawl
Pacific cod 1.13 .76 .00 .03 .00
Arrowtaath 9.68 .27 .00 .16 .00
Deep flatfish 2.93 .34 .00 .16 .00
Shallow Elatfish 2.75 .32 .00 .01 .00
Fottom pollock 1.32 .14 .00 _25 .00
Pelagic pallack .00 .00 .00 .30 .00
Rockfish 3.318 .01 .00 .19 .00
Sablefish 2.03 .00 .00 .19 .00
Other .60 00 .0a .00 .00
Unknown 2.40 .29 .00 2.07 .00
HALIBUT BAIRDI R_KING CRAB CHINOQOK HERRING
199]
Longline 4.20 .00 .00 .04 .00
Pot .02 1.20 .00 .00 .00
Trawl 1.10 .40 .04 17 .Qa
J.-J2
Longline 3.38 .00 .00 _00 .00
Pot .05 .82 .00 _00 .00
Trawl .88 .42 .00 .08 .02
15993
Longline .97 .00 .00 .00 .00
Pot .02 .75 .00 .00 .00
Trawl 1.31 .37 .00 .13 .00
19381 1.43 .39 .00 .14 .00
1992 1.25 .37 L00 .06 .02
1993 1.17 .38 00 .11 .00
Source: Blend estimates and Obsesrver PSC data 1591 - May 1, 1553,

Note: Pot bycatch has been adjusted for mortality by gear; trawl and longline bycatch has been
adjusted for mortality by gear and target. The halibut and herring bycatch mortality rates
are bycatch mortality as a percent of groundfish catch. The crab and salmon rates are in
terms of the number of crab and salmon, respectively, per metric ton of groundfish catch.
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Table 7

Estimates of net benefit per metric ton of cod catch (ANB} and its
components by fishery, variable cost model, season,
1991 - April 1953, using 1950 halibut yield lo=zs factors and 1991

prices.

and year for

| 13391 | ] 1992 | 1951 1992 1593
Jan- Jun- Sep- Jan- Jun- Sep- Jan- Jan- Jan-
May Aug Dec May Aug Dec Dec Dec May
Ced Longline
3ross 1,176 1,171 957 1,063 1,02% 974 1,096 1,041 1,013
Var. cost modl 589 608 554 543 582 625 582 563 533
Var. cost mod2 586 642 607 550 f33 T23 609 582 543
Var. cost mod3 656 695 644 509 674 745 662 642 602
Lo proh cost 5 15 14 9 35 23 11 20 g8
Hi proh cost 5 16 le 10 38 26 12 22 9
Gf. cost 11 40 21 11 20 27 22 16 11
ANB modl w/lo 571 508 368 499 ig2 299 481 443 4161
ANB mod2 w/lo 574 474 315 482 332 201 454 414 444
ANB mod3 w/lo 505 421 278 4373 290 179 400 is4d 391
ANB modl w/hi 571 506 366 493 379 256 480 441 4160
ANB mod2 w/hi 574 472 314 491 329 158 452 412 443
ANB mod3 w/hi 504 420 217 432 287 175 399 362 350
Cod Pot
Gross . 897 372 1,184 983 1,020 235 1,041 824
Var. cost modl . 387 479 485 551 8ls 433 S43 514
Var. cost mod2 . 428 526 538 625 569 477 615 553
Var. cost modi . 4698 573 592 700 1,123 521 688 592
Lo proh cost . 1 a 1 0 1 1 1 0
Hi proh cost . 2 5 2 2 2 3 2 4]
Gf. cost . i 1 1 4 3 1 3 0
ANE modl w/lo . 509 452 623 429 290 501 495 309
ANB mod2 w/lo . 167 445 645 354 46 456 423 270
ANB mod3 w/lo - 426 398 591 279 -107 412 150 231
ANB modl w/hi . 508 488 597 427 188 498 493 309
ANB mod2 w/hi . 466 440 643 353 45 453 421 270
ANB mod3 w/hi . 425 393 590 278 -10% 409 349 231
Cod Trawl
Grosas 1,221 . . 1,150 . . 1,221 1,150 1,088
Var. cost modl 555 . . 531 . . 555 531 564
Var. cost modl 631 . . 509 . . 631 600 657
Var. cost mod3 T07 . . 670 . . 707 670 749
Lo proh cost 25 . . 29 . . 25 29 22
Hi proh cost 53 . . 57 . . 53 57 44
Gf. cost 137 . ; 134 . . 137 134 172
ANE modl w/lo 504 . . 455 . . 504 455 337
ANB mod2 w/lo 428 . . 388 . . 428 386 244
ANB mod3 w/lo 352 . . 17 . . 352 317 152
ANB modl w/hi 475 . . 428 . . 475 428 316
ANB mod2 w/hi 3939 . . 358 . . 399 358 223
ANB mod3 w/hi 323 . . 289 . . 323 289 131
Note: All figure are dollars per metric ton of ¢od catch.

ANB w/lo and ANB w/hi, respectively, are estimates of
ANB with the lower and higher estimates of the bycatch

cost of prohibited species per metric ton of cod catch.

There was not sufficient catch in the trawl fishery
the second and third trimesters of 1291 and 1992 or in
the pot fishery the first trimester of 1991 to provide
meaningful estimates of ANB.
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Tal 3 Egtimates of net benefit per metric ton of ' catch (ANB) and its components by [ishery, vari
cost model, month, and year for 1991 - Apr. 1993, using 1990 halibut yield loss factors and .

prices.
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
1991
Cod Longline
Gross 1,107 1,255 1,198 1,180 1,140 1,073 1,174 1,243 1,081 1,082 €87 1,168

Var. cost modl 570 620 617 586 562 567 637 619 611 E66 379 £65

Var. cost mod2 379 610 626 579 553 582 693 651 655 761 405 721

Var. cost mod3 640 687 692 650 623 6490 738 706 703 789 436 769
5

Lo proh cost 5 & 5 3 14 18 14 8 pAL 14 16
Hi proh cost 6 7 5 3 6 15 19 15 S 22 15 18
GE. cost 7 17 17 6 8 12 49 55 15 26 24 14

ANB modl w/lc 525 612 559 586 564 481 470 555 456 350 271 472
ANE mod2 w/lo 516 622 550 593 574 485 413 523 412 255 244 417
ANB modi w/lo 455 545 483 522 504 408 368 463 364 227 214 368

ANB modl w/hi 524 611 558 585 563 480 468 554 456 348 269 471
ANB mod2 w/hi 515 621 549 552 573 464 412 522 411 253 243 415
ANB mod3 w/hi 454 545 483 521 503 407 367 467 163 225 213 157
Cecd Pot

Gross . . . . . . 1,228 771 B73 1,001 1,106 1,249
Var. cost modl . . . . . . 573 315 412 498 527 714
Var. cost mod?2 . . . . . . 632 350 4590 551 576 781
Var. cost modi . . . . . . 6390 385 489 605 625 847
Lo proh cost . . . . . . 1 1 0 0 0 a
Hi proh cost . - . . . . 2 2 0 10 1 13
Gf. cost . . . . . . 1 1 1 1 1 1
ANB modl w/lo . . . . . . 651 454 460 502 578 534
ANB mod2 w/lo . . . . . . 593 419 422 448 528 468
ANB mod3 w/lo . . . . . . 534 g4 384 395 480 401
ANB modl w/hi . . . . . . 650 453 460 492 578 521
ANB mod2 w/hi . . . . . . 592 418 422 438 528 455
ANB mod3 w/hi . - . . . . 534 383 384 385 479 3ga
Cod Trawl

Gross 1,340 1,219 1,004 1,259 1,341

Var. cost modl 638 511 481 523 884
Var. cost modl 795 572 552 5B6 1,064
Var. cost mod3 902 633 623 649 1,244

Lo proh cost 38 25 20 20 56
Hi proh cost 93 61 44 41 Bl
GE. cost 142 g2 79 158 245

ANB modl w/loc 471 601 425 548 156
ANB mod2 w/lo 164 540 353 486 -24
ANB mod3 w/lo 257 473 282 423 -204

ANB modl w/hi 416 565 401 527 132
ANB mod2 w/hi io9 504 328 464 -49
ANB mod3i w/hi 202 444 258 401 -229
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Table 8

1592

Continuead.

Cod Longline
Cross

Yar.
Var.
Var.

cost modl
cost mod2
cost mod3

Lo proh cost
Hi proh cost

GE.
ANB
ANB
ANB
ANB
ANB
ANB

cost
modl
mod?2
mod3
mod]l
mod2
mods

Cod Pot
Gross

Var.
Var.
Var.

cost modl
cost mod2
cost mod3

w/lo
w/lo
wilo
wihi
wihi
w/hi

Lo prch cost
Hi proh cost

GE.
ANE
ENB
ANE
ANB
ANBE
ANE

cost
modl
mod2
mod3
modl
mod2
mod3

Cod Trawl
Gross

Var.
Var.
Var.

cost modl
cost mod?2
cost mod3

w/lo
w/lo
w/lo
w/hi
w/hi
w/hi

Lo proh cost
Hi proh cost

GL.
ANB
ANB
ANB
ANB
ANB
ANB

cost
modl
mod2
mod3
modl
mod2
mod3
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w/lo
w/lo
w/lo
w/hi
w/hi
w/hi

Jan

Feb

Mar

Apr

May

Jun

1,095 1,068 1,100 1,043 1,030 1,060

587
578
638
8

5
13
506
495
436
505
434
435

365
570
634
598

513
494
563

4

5

7
543
562
493
543
561
483

959
570
634
698

338
324
260
386
322
258

242
619
678
737

28

68
121
475
415
356
435
376
316

570
581
641
5

6
10
515
503
443
514
503
443

531
538
586
10
11
9
493
486
428
492
485
427

210
570
634
693

1

2

2
637
573
509
636
572
508

127
503
572
64l

64
147
443
374
305
413
344
275

547
572
622

17

19

13
447
422
372
445
420
370

184
481
534
587

1

2

1
702
649
596
701
648
585

290
637
750
863

59

76
199
39S
282
169
378
265
152

588
631
677

43

47

28
402
358
313
397
354
308

1,084
536
600
664

Q
1
3
545
431
417
544
480
416

Add 73

Jul Aug
997 1,016
575 587
627 541
667 681

35 28
39 39
17 19
370 3a2
317 j2a
278 287
367 380
314 326
274 286
878 1,046
511 653
582 751
653 849
g 1

1 6

5 2
361l 391
250 292
219 194
361 386
289 2387
214 189

Sep Oct

198
176

1,020
Blé
969

1,123

200
46
-107
198
45
-109

October 5, 1993

MNowv

Dec



Tab’

q Continued.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
1993
Cod Longline
Gross 1,027 1,050 571 1,02
Var. cost modl 5&3 538 499 548
Var., cost mod2 555 545 506 571
Var. co=zt mod3 644 604 5&D 622
Lo preh cost 7 7 10 8
Hi proh cost 3 =] 11 S
Gf. cost 19 10 8 8
ANB medl w/lo 438 494 454 460
ANB med2 w/lo 405 487 447 436
ANE med3 w/lo 3597 429 393 385
ANB modl w/hi 437 493 453 459
ANB mod2 w/hi 405 487 446 436
ANE mod3 w/hi 356 428 392 384
Cod Pot
Gross 1,134 758
Var. cost modl 629 505
Var. cost mod2 707 540
Var. coszt mod3 785 576
Lo proh cost 0 4]
Hi proh cost 0 ]
Gf. cost 0 0
ANB modl w/lo S04 293
ANB mod2 wW/lo 426 257
ANB mod3 w/lo 348 222
ANB modl w/hi 504 2912
ANE mod2 w/hi 426 257
ANB mod3 w/hi 348 222
Cod Trawl
Gross 1,132 1,421 577 1,111
Var. cost modl 276 899 467 567
Var. cost mod2 324 1,085 512 655
Var. cost mod3 372 1,291 597 742
Lo proh cost 29 21 18 29
Hi proh cost 63 44 37 52
Gf. cost 65 93 149 251
ANB medl w/lo 762 409 342 264
ANB modz w/lo 714 213 277 177
ANE med3 w/lo 666 17 212 89
AMBR modl w/hi 728 386 324 241
ANB mod2 w/hi 680 180 259 153
ANB modl w/hi €32 -6 194 66
Note: All figure are dollars per metric ton of cod catch. ANB w/lo and ANB w/hi, respectively,

are estimates of ANB with the lower and higher estimates of the bycatch cost of
There was not sufficient catch

in the trawl fishery the second and third trimesters of 1991 and 1992 or in the pot
fishery the first trimester of 1951 to provide meaningful estimates of ANB.

prchibited species per metric ton of cod catch.

Variable costs for pot Jan-Feb 1952 use April figures.



Table 9

Estimates of net benefit per metric ton of cod catch {(ANB) and its
components by fishery,

1591

- April

1593,

variable cost model,
using 1990 halibut yield loss

selected 1992 cod prices.

Cod Longline

Gross

Var. cost modl
Var. cost mod?2
Var. cost mod3

La proh cost
Hi proh cost

GE. cost
ANB modl
ANB mod2
ANB mod3
ANB modl
ANB mod?2
ANB mod?3

Cod Pot
Gross

Var. cost modl
Var. cost modZ
Var. cost mod3

w/1lo
w/lo
w/lo
w/hi
w/hi
w/hi

Lo proh cost
Hi proh cost

Gf. cost
ANB modl
ANB modZ
ANE mod3
ANEB modl
ANE mod2
ANE mod?

Cod Trawl
Gross

Var.- cost modl
Var. cost mod2
Var. cost mod3

w/lo
w/lo
w/la
w/hl
w/hi
w/hi

Lo proh cost
Hi proh cost

GE. cost
ANB modl
ANB mod2
ANB mod3
ANB modl
ANB mod2
ANB mod3

Note: All

ANB w/lo and ANB w/hi,
ANB with the lower and higher estimates of the bycatch

w/lo
w/lo
w/lo
w/hi
w/hi
w/hi

1591
Jan-
May

963
516
536
585
5

5
11
432
412
363
4131
411
362

1,166
535
611
687

25

53
137
468
382
3le
440
364
288

|
Jun-
Aug

884
507
573
597

15

16

40
322
256
232
321
255
230

714
314
355
356

1

2

1
398
357
315
397
356
314

I
Sep-
Dec

830
510
577
601

14

156

21
285
218
194
283
217
132

863
437
4184
531

0

5

1
425
378
330
420
373
326

1992
Jan-
May

882
481
508
550
9
190
11
331
354
312
380
353
311

1,024
403
456
51¢

1
2
1
620
566
13
615
565
512

1,086
510
579
643

29

57
134
413
344
274
385
31s6
247

|
Jun-
Aug

780
500
577
595

35

iz

20
225
148
130
222
145
127

749
468
542
617

0

2

4
278
203
128
276
201
127

1591
Sep-
Dec

846
581
653
703
23
26
27
215
101
g3
212
101
91

877
766
920
1,074
1

2

3
106
-47
-201
105
-49
-202

1592
Jan-
Dec

894
511
561
554

11

12

22
349
299
266
348
2938
265

788
375
420
464

1

3

1
411
367
323
408
384
320

1,166
535
611
687

25

53
137
468
3192
3le
449
364
288

figure are dollars per metric ton of cod catch.

respectively,

Season,

1993
Jan-
Dec

are estimates of

841
494
545
576

20

22

16
i1l
261
210
310
253
228

832
462
534
606

1

2

3
367
254
222

365
293

ez

221

036
510
575
648

29

57
134
413
344
274
385
316
247

cost of prohibited species per metric ten of cod catch.
There was not sufficient catch in the trawl fishery

the second and third trimesters of 1591 and 19%2 or in
the pot fishery the first trimester of 1991 te provide

meaningful estimates of ANB.

BSAIL 24 Addendum

Add 25

and year for
factors and

Jan-
May

857
479
513
551

11
358
325
287
357
124
286

766
431
520
555

284
245
206
284
245
2086

062
548
640
733

22

44
172
320
227
135
299
206
114

Ociober 5, 1993



Tak 10 Estimates of net benefit per mstric ton of catch (ANB) and its components by fishery, vari
cost model, month and year for 1981 - A, .1 1993, using 1990 halibut yield loss factors
selected 1992 cod prices.

Jan Fab Mar Apr May Jun Jul Aug Sep ock Howv Dec
15891
Cod Longline
Gross 950 1,081 1,018 588 828 782 3386 S61 957 24 593 1,001
Var. cost modl 516 560 555 520 455 466 517 517 565 618 347 607
Yar. cost mod2 542 569 584 534 473 514 625 581 624 728 383 6381
Var. cost mod3 588 629 633 587 519 542 641 608 659 743 405 713

Lo proh cost 5 6 5 3 5 14 13 14 3 20 14 16
Hi proh cost 6 7 5 3 g 15 15 15 9 22 15 18
Gf. cost 7 17 17 & 8 12 48 55 15 26 24 14

ANB modl w/le 422 497 441 460 360 290 282 374 369 259 209 363
ANB mod2 w/leo 396 488 412 446 335 242 194 310 310 150 173 285
ANB mod3 w/lo 150 4238 363 394 256 214 178 284 275 135 151 257

ANB modl w/hi 421 487 440 460 358 289 281 373 368 257 208 362
ANB mod2 w/hi i95 487 411 446 335 241 192 309 309 147 171 283
ANB mod3 w/hi 349 428 362 393 295 212 176 282 274 133 150 255
Cod Pot

Gross . . . . . . 539 627 776 879 1,014 1,111
Var. cost modl . . . . . . 462 257 378 455 453 625
Var. cost mod2 . . . . . . 520 281 416 509 543 691
Var. cost med3 . . . . . . 578 326 454 562 582 758
Lo proh cost . . . . . . 1 1 0 0 o ]
Hi proh cost ; . . . . . 2 I ] 10 1 13
Gf. cost . . - . . . 1 1 1 1 1 1
ANB modl w/lo . . . . . . 475 369 397 423 519 485
ANB mod2 w/lo - . . . . . 417 334 358 169 470 419
ANB mod3 w/lo . . . . . - 358 299 320 ile 421 353
ANE modl w/hi . . . . . . 474 367 357 413 519 472
ANE mod2 w/hi - . . - . . 416 333 358 359 470 406
ANB mod3 w/hi . . . . . . 158 298 320 306 120 340
Cod Trawl

Grosa 1,259 1,144 983 1,194 1,301

Var. cost modl 665 483 475 500 B53
Var. cost modz 773 549 547 563 1,043
Var. cost mod3l 880 610 618 626 1,223

Lo proh cost 38 25 20 20 56
Hi proh cost 93 61 14 41 81
GE. cost 142 82 79 159 245

ANB modl w/lo 414 548 408 515 136
ANB mod2 w/lo 307 458 337 452 -44

ANB mod3 w/lo 185 427 266 390 -224
ANB modl w/hi 358 513 385 483 112
ANB mod2 w/hi 252 452 313 431 -68
ANB mod3 w/hi 145 391 242 368 -248
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Table 10 Continued.

Jan Fekb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1992

Cod Longline

Gross 931 914 938 879 762 807 759 784 846
Var. cost modl 511 460 514 475 455 500 483 508 581
Var. cost mod2 540 458 543 500 509 571 572 587 693
Var. cost med3 584 512 587 542 534 582 5g8 605 703

Lo proh cest 8 4 5 10 17 43 35 28 23
Hi proh cost S 5 6 11 19 47 39 30 26
Gf. cost 13 7 10 9 19 28 17 19 27

ANB modl w/lo 399 442 408 386 271 235 214 230 215
ANB mod2 w/lo 370 444 379 361 217 164 135 150 103
ANE mod3 w/lo 326 390 335 319 192 143 118 132 93
ANB mcdl w/hi 398 442 407 384 269 231 210 223 212
ANB mod2 w/hi 269 444 378 360 215 160 132 149 101

ANB mod3 w/hi 325 350 334 318 190 138 115 131 9l
Cad Pot

Gross 965 958 . 1,127 1,011 a4z 663 782 877
Var. cost modl 505 505 . 505 395 444 438 562 766
Var. cost modl 5593 569 . 569 443 508 509 660 S20
Var. cost mod3 634 634 . 634 501 572 581 759 1,074
Lo proh cost 0 0 . 1 1 0 0 1 1
Hi proh cost 2 2 - P 2 1 1 6 2
GE. cost 0 0 . 2 1 3 5 2 3
ANB modl w/lo 458 453 . 619 615 395 218 218 106
ANB mod2 w/lo 395 385 . 555 562 331 148 118 -47
ANB mod3 w/lo 331 325 . 431 509 267 77 21 =201
ANB modl w/hi 457 451 . 518 614 394 219 213 105
ANE mod2 w/hi 393 387 . 554 561 330 148 115 -49
ANE mod3 w/hi 329 323 . 490 507 266 76 le -202
Cod Trawl

Gross 1,437 1,132 1,078 1,085 1,136

Var. cost modl 1,090 579 493 481 570
Var. cost med2 1,271 639 555 550 683
Var. cost mod3 1,451 698 617 619 796

Lo proh cost 21 28 20 34 59
Hi proh cest 93 68 41 64 76
Gf. cost 245 121 107 147 159
ANB modl w/le 70 403 458 402 308

ANB modZ w/lo -111 344 395 333 185
ANB mod3 w/lo -292 285 334 264 82

ANB modl w/hi 8 364 437 372 291
ANB mod2 w/hi -173 304 375 303 178
ANB mod3 w/hi ~354 245 313 234 65
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Tak 10 Continued.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
1993
Cod Longline
Gross B&6 890 B22 366
Var. cost modl 507 483 448 494
Var. cost mod2 558 508 472 534
Var. cost mod3 580 551 511 574

Lo proh cost 7 7 10 8
Hi proh costc 8 B 11 9
GEf. cost 19 10 8 2]

ANB modl w/lc 332 389 3586 356
ANB mod2 w/lo 282 365 332 316
ANB mod3 w/lo 245 121 292 2890
ANB modl w/hi 332 188 355 356

ANB modZ w/hi 281 3164 332 315
ANB mod3 w/hi 249 320 292 279
Cod Pot
Gross . . 1,035 743
Var. cost modl . . 596 472
Var. cost mod? . . 674 507
Var. cost mod3l . . 752 5432
Lo proh cost . . 0 0
Hi proh cost . . 0 0
Gf. cost . . 0 0
ALNB modl w/lo . . 439 271
ANB mod2 w/lo . . 361 235
ANB mod3 w/lo . . 282 199
ANB modl w/hi . . 435 271
ANB modZ2 w/hi . . 361 235
ANB modl w/hi . . 283 199
Cod Trawl
Gross 1,121 1,408 535 1,079

Var. cost medl 258 864 455 554
Var. cost mod2 307 1,060 520 641l
Var. cost med3 355 1,256 584 729

Lo proh cost 29 21 18 29
Hi proh cost 63 q4 37 52
Gf. cost &5 93 149 251

ANB modl w/lo 769 431 31z 245
ANB mod2 w/lo 720 235 247 158

ANE mod? w/lo 672 40 183 70
ANE modl w/hi 735 408 294 221
ANE mod2 w/hi 686 213 229 134
ANE mod3l w/hi /13 17 165 46

Note: All figure are dollars per metric ten of cod catch. ANB w/lo and ANB w/hi, respectively,
are eatimates of ANB with the lower and higher estimates of the bycatch cost of
prohibited species per metric ton of cod catch. There was not sufficient catch
in the trawl fishery the second and third trimestera of 1991 and 1992 or in the pot
fishery the first trimester of 1991 to provide meaningful estimates of ANB.

Variable costs for pot Jan-Feb 1992 use April figures.



Table 11

Estimates of net benefit per metric ton of cod catch

compenents by fishery, variable cost model, season,
1991 - april 1993, using 1991 halibut yield leoss factors and 1991

prices.

{ANB) and 1ts
and year for

| 1591 | | 1882 ! 1881 1992 1593

Jan- Jun- 8Sep- Jan- Jun- Sep- Jan- Jan- Jan-

May Aug Dec May Aug Dec Dec Dec May
Cod Longline
Gross 1,176 1,171 957 1,063 1,020 974 1,096 1,041 1,013
Var. cost modl 589 608 554 543 582 625 5az 563 533
Var. cost mod2 586 642 607 550 633 723 £Q09 552 540
Var. cost mod3 656 6495 644 609 674 745 662 642 602
Lo proh cost 5 15 14 9 35 23 11 20 8
Hi proh cost [ 18 17 11 41 28 13 23 10
GE. cost 11 40 21 11 20 27 22 16 11
ANB modl w/lo 571 508 368 499 g2 299 481 443 461
ANB mod2 w/lo 574 474 315 452 332 201 454 414 444
ANB modl w/lo 505 421 278 433 290 170 400 3164 391
ANB modl w/hi 570 505 365 4198 377 294 4749 438 459
ANB mod2 w/hi 573 471 313 491 326 156 451 410 443
ANB medl w/hl 504 413 275 432 285 174 393 360 390
Cod Pot
Gross . 897 972 1,184 933 1,020 935 1,041 824
Var. cost modl . 387 473 480 551 816 433 543 514
Var. cost mod2 . 428 526 538 625 868 477 615 553
Var. cost mod3 . 469 573 K82 700 1,123 521 683 592
Lo proh cost . 1 0 1 C 1 1 1 ¢
Hi proh cost . 2 g 2 2 2 3 2 0
Gf. cost . 1 1 1 4 3 1 3 0
ANB modl w/lo R S09 492 698 429 200 501 495 309
ANB mod2 w/lo . 467 445 645 354 46 456 423 270
ANB mod3 w/lo . 426 393 541 279  -107 412 354 231
ANB modl w/hi . 508 488 697 427 198 498 493 309
ANB mod2 w/hi . 466 44¢ 643 353 45 453 421 270
ANB mod3 w/hi . 425 393 590 278 -10% 409 343 231
Cod Trawl
Gross 1,221 - . 1,150 . . 1,221 1,150 1,095
Var. cost modl 5585 . . 531 . . 555 531 564
Var. cost mod2 631 . . 600 . . 631 500 657
Var. cost mod3l 707 . . 670 . . 707 670 749
Lo proh cost 25 . . 29 . - 25 29 22
Hi proh cost 67 . . 70 . N 67 70 48
Gf. cost 137 . - 134 . . 137 134 172
ANB modl w/lo 504 . . 455 . . 504 455 3317
ANB mod2 w/lo 4128 . . 386 . . 428 38¢ 244
ANB mod3 w/lo 352 . . 317 . . 352 317 152
ANB modl w/hi 482 . . 414 . . 462 414 311
ANB mod2 w/hi 186 . . 345 . . 384 345 214
ANB mod2 w/hi 310 . . 276 . . 11q 276 126

Note:

All figure are dollars per metric ton eof coad catch.
ANBE w/lo and ANB w/hi, respectively, are estimates of
ANB with the lower and higher estimates of the bycatch

cost of prohibited species per metric ten of cod catch.

There was not sufficient catch in the trawl fishery
the second and third trimesters of 1991 and 1992 or in
the pot fishery the first trimester of 1991 to provide
meaningful estimates of ANB.
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Ta! 12 Estimates of net benefit per metric ton of T catch (ANB} and its compenents by fishery, vars
cost model, month, and year for 1991 - Apr. 1993, using 1991 halibut yield loss factors and .

prices.
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1831
Cad Longline
Gross 1,107 1,255 1,198 1,180 1,140 1,073 1,174 1,242 1,091 1,062 687 1,168

Var. cost modl 570 620 617 586 562 567 637 619 611 666 378 665
var. cost mod2 573 610 626 57% 553 582 693 651 655 761 405 721
var. cost mod3 640 687 692 650 623 640 738 706 703 785 436 769

Lo proh cost 5 6 5 3 5 14 18 14 3 20 14 16
Hi proh cost 7 8 6 3 6 16 21 17 10 24 16 20
Gf. cost 7 17 17 6 a 12 49 55 15 26 24 14

ANB modl w/lo 525 612 559 586 564 481 470 555 456 350 271 472
ANB mod2 w/lo 516 622 550 593 574 485 413 523 412 255 244 417
ANB mod3 w/lo 455 545 483 522 504 408 369 468 364 227 214 168

ANB modl w/hi 524 611 558 585 S&3 478 467 552 155 346 268 469
ANB mod2 w/hi 515 621 549 592 573 462 410 520 410 251 242 413
ANB mod? w/hi 154 544 382 521 503 405 365 465 363 223 211 365
Cod Pot
Gross . . . . . . 1,226 771 872 1,001 1,106 1,249
Var. cost modl . . . . . . 573 315 412 438 527 714
Var. cost mod2 . . . . . . 632 350 450 551 576 781
Var. cost mod? . . . . . . 690 3185 48% 605 625 847
Lo proh cost . . . . . . 1 1 0 Q G g
Hi proh cost . . . . . . 2 2 0 16 1 13
GE. cost . . . . . . 1 1 1 1 1 1
ANB modl w/lo . . . . . . 651 454 450 502 578 534
ANB mod2 w/lo . . . . . . 593 419 422 448 529 4168
ANB mod? w/lo . . . . . . 534 184 384 385 480 401
ANB modl w/hi . . . . . . 650 453 460 492 578 521
ANE mod2 w/hi . . . . . . 592 418 422 438 529 455
ANB mod2? w/hi . . . . . . 534 283 384 385 479 388
Cod Trawl
Gross 1,340 1,219 1,004 1,250 1, 341

Var. cost modl 688 511 481 523 B84
Var. cost mod2 795 572 552 586 1,064
var. cost mod3 s02 633 623 649 1,244

Lo proh cost 38 25 20 20 5&
Hi proh cost 112 72 55 51 1335
GEf. cost 142 82 79 15% 245

ANB modl w/lo 471 601 425 548 156
ANE mod2 w/lo 364 540 353 486 -24
ANB mod3 w/lo 257 473 282 423 -204
ANB meodl w/hi 398 553 3189 517 79
ANB mod2 w/hi 291 493 3ls8 454 -101
ANB mod3 w/hi 184 132 247 392 -281
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Table 12

1992

Cod Longline
Gross

Var.
Var.
Var.

cost modl
cost mod2
cost mod3

Lo proh cost
Hi proh cost

GE.
ANB
ANB
ANB
ANB
ANE
ANB

cost
modl
mod2
mod3
modl
mod2
mod3

Cod Pot
Gross

vyar.
Var.
Var.

cost modl
cost mod2
cost mod3

w/lo
w/lo
w/lo
w/hi
w/hi
w/hi

Lo proh cost
Hi proh cost

GE.-
ANB
ANB
ANB
ANB
ANE
ANE

cost
modl
mod2
mod3
modl
mod2
mod3

Cod Trawl

Gros
var.
var.
Var.

=]

cost modl
cost mod2
cost mod?l

w/lo
w/lo
w/lo
w/hi
w/hi
w/hi

Lo proh cost
Hi proch cost

GE.
ANB
ANB
ANB
ANB
ANB
ANB

cost
modl
mod2
mod3
modl
mod2
mod3

BSaAl 74 Addendum

w/lo
w/lo
w/lo
w/hi
w/hi
w/hi

Continued.

Jan

Feb

Mar

Apr

May

Jun

1,085 1,068 1,100 1,043 1,030 1,060

567
578
638
8
10
13
506
435
436
504
494
434

965
570
634
698

0

2

0
384
330
266
393
328
264

1,614
1,123
1,310
1,491
31
103
245
207
26
-154
123
-51
-232

-

513
494
563

1

5

5
543
Se2
493
542
561
4392

559
570
634
698

3ige
324
260
386
322
258

242
619
678
737

28

82
121
475
415
356
421
361
302

570
581
641
5

7
10
515
503
443
513
502
442

1,118
505
566
628

20

45
107
486
424
362
457
185
333

531
518
585
10
12
9
493
156
428
491
484
427

2190
570
634
098

1

2

2
637
573
509
636
572
508

127
503
572
641

34

77
147
443
374
305
400
331
262

547
572
622

17

29

19
447
422
372
443
419
368

184
481
534
587

1

2

1
702
649
5346
701
648
595

280
637
750
B63

59
146
19%
385
282
163
308
185

82

588
631
677

43

43

28
402
3158
313
395
152
306

1,084
536
600
664

0
1
3
545
481
417
544
480
116

Add 31

Jul hug
997 1,016
575 587
627 641
667 681

35 28
41 33
17 16
370 382
317 328
278 287
364 377
311 323
272 283
878 1,046
511 653
582 751
653 849
0 1

1 é

5 2
361 391
290 292
219 154
36l 186
289 287
218 189

274
625
723
745
23
28

298
201
172
294
196
174

1,020
Blé
969

1,123

200
46
-107
198

-108

October 5, 1993

Now

Dec



T - 12

1993

Continued.

Cod Longline
Gross

Var.
Var.
Var.

cost modl
cost modz
cost mod3

Lo proh cost
Hi proh cost

GE.
ANB
ANE
ANE
ANE
ANB
ANB

cosk
modl
mod2
mod 3
modl
mod2
mod3

Cod Pot
Gross

Var,
Var.
Var.

cost modl
cost mod2
cost mod3

wilo
wilo
w/lo
w/hi
w/hi
w/hi

Lo proh cost
Hi proh cost

GE.
ANB
ANB
ANB
ANE
ANB
ANB

cost
modl
mod2
mod3
modl
mod2
moed3

Cod Trawl

Gros
Var.
Var.
Var.

s

cost modl
cost mod2
cost mod3

w/lo
w/lo
w/lo
w/hi
w/hi
w/hi

Lo proh cost
Hi proh cost

GEf.

ANB
ANB
ANB
ANB
ANB
ANB

Hote:

prohibited species per metric ton of cod catch.

Variable costs for pot Jan-Feb 13992 use April figures.

cosk
modl
mod2
mod3
modl
mod2
mod3

w/lo
w/lo
w/lo
w/hi
w/hi
wihi

All figure

Jan

1,027
563
585
644

-

8
19
438
405
357
437
404
356

1.132
276
324
372

25
73
65
762
714
666
719
570
622

Feb

1,050
538
545
604

-

2
10
494
487
429
493
486
427

1,421
899
1,095
1,251
21

51

93
408
213
17
379
183
-13

Mar ApT
971 1,023
499 548
506 571
560 622

10 8
11 9
8 3
454 460
447 436
393 385
452 459
445 435
391 384
1,124 798
629 505
707 540
785 576
0 0

0 0

0 0
5064 293
426 257
348 222
504 293
426 257
348 222
877 1,111
467 567
532 £55
5397 742
18 29
40 58
149 251
342 264
277 177
212 a9
320 235
255% 147
191 60

May

Jun

Jul

Aug

Sep

Oct

Nov Dac

are dollars per metric ton of cod catch. ANB w/lo and ANB w/hi, respactivaly,
are estimates of ANB with the lower and higher estimates of the bycatch cost of

There was not sufficient catch

in the trawl fishery the second and third trimesters of 1931 and 1552 or in the pot
fishery the first trimester of 1591 to provide meaningful estimates of ANB.



Table 13

Estimates of net benefit per metric ton of cod catch (ANB) and its
components by fishery, variable cost model, season,
1991 - April 1993, using 1991 halibut yield loss

selected 1992 cod prices.

| 1891 | | 1982 I 1991 1992
Jan- Jun- Sep- Jan- Jun- Sep- Jan- Jan-
May Aug Dec May Aug Dec Dec Dec
Cod Longline
Gross 9463 884 830 882 780 846 894 841
Var. cost modl 516 S0 510 431 500 581 11 494
Var. cost mod2 536 573 577 508 577 693 E61 545
Var. cost modi 585 597 601 550 535 703 554 576
Lo proh cost 5 15 14 9 35 23 11 240
Hi proh cost [ 18 17 11 41 28 13 23
Gf. cost 11 40 21 11 20 27 22 ls
ANB modl w/lo 432 322 285 381 225 215 349 311
ANB mod2 w/lo 412 256 218 354 1438 103 299 261
ANB mod3 w/lo 363 232 134 312 130 g3 266 230
ANB modl w/hi 431 315 282 379 219 210 347 jga
ANB mod2 w/hi 411 253 216 352 142 98 287 257
ANB mod3 w/hi 362 2238 131 311 124 88 264 226
Ceod Pot
Gross . 714 363 1,024 749 a7l 788 832
var. cost modl . 314 437 403 468 766 375 462
var. cost modl . 355 484 456 542 920 420 534
var. cost mod3 . 3546 531 510 617 1,074 464 606
Lo prcoh cost . 1 0 1 0 1 1 1
Hi preh cost . 2 5 2 2 2 3 2
Gf. cost . 1 1 1 4 3 1 3
ANB medl w/lo . 398 4325 620 278 106 411 367
ANE mods w/lo . 357 378 566 203 =47 367 294
ANB mod3 w/lo . 315 330 513 128 -201 323 222
ANBE medl w/hi . 3587 420 619 276 105 408 365
ANB mod2 w/hi . 354 373 565 201 -49 364 293
ANB mod3 w/hi . 314 326 512 127 -202 320 221
Cod Trawl
Gross 1,166 . . 1,086 . . 1,168 1,086
Var. cost modl 535 . . 510 . . 535S 510
Var. cost mod2 611 - - 579 . . 611 579
Var. cost mod3 687 - - 648 . . 687 648
Lo proh cost 25 . . 29 . . arc 29
Hi proh cost 67 . . 70 . . 67 70
Gf. cost 137 . . 134 . . 137 134
ANE modl w/lo 468 . . 413 . - 468 413
ANB mod2 w/lo 332 . . 344 . - 392 344
ANB mod3 w/lo 316 . . 274 . - 316 274
ANB modl w/hi 424 . . 372 . - 426 372
ANB mod2 w/hi 350 . . 303 . - 350 303
ANB mod3 w/hi 274 - . 233 . . 274 233
Note: All figqure are dollars per mebtric ton of cod catch.
ANB w/lo and ANB w/hi, respectively, are estimates of
ANB with the lower and higher estimates of the bycatch

cost of prohibited species per metric ton of ced caktch.
There was not sufficient catch in the trawl fishery

the
the

second and third trimesters of 1991 and 19292 or in
pot fishery the first trimester of 1%91 to provide

meaningful estimates of ANB.
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479
513
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Tak 14 Estimates of net benefit per metric ton of catch (ANB) and its components by Eishery, wvari
cost medel, meonth, and year for 1991 - &4 .1 1993, using 1991 halibut yield leoss factors
selected 1992 cod prices.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1591

Cod Longline

Grose 850 1,081 1,018 989 828 782 886 861 S57 924 593 1,001
Var. cosat modl 516 560 555 520 45% 166 537 517 565 518 347 a07
Var. cost mod2 542 569 584 534 479 514 625 581 624 728 383 681
Var. cost mod3 588 629 633 587 519 542 641 608 659 743 405 F13

Lo proh cost 5 6 S 3 5 14 13 14 3 20 14 16
Hi proh cost 7 <] & 3 g 16 21 17 10 24 16 20
Gf. cost 7 17 17 6 3 12 49 55 15 26 24 14

ANB medl w/le 422 497 441 4590 360 290 282 374 369 258 209 363
ANB mcd2 w/lo 386 438 412 446 335 242 154 310 310 150 173 289
ANB mod3 w/lo 3590 423 Jal 394 296 214 178 284 275 135 151 257
ANB modl w/hi 421 496 440 480 353 288 279 371 387 256 207 360
ANB mod2 w/hi 385 487 411 446 334 240 191 307 308 146 170 286

ANB mod3 w/hi 344 427 362 393 285 211 174 281 273 131 149 254
Cod Pot

Gross . . . . . . 939 627 776 879 1,014 1,111
Var. cost modl . . . . . . 462 257 378 455 493 625
Var. cost mod2 . . . . . . 520 291 416 509 543 691
Var. c¢ost mod3 . . . . . . 5783 326 454 562 592 758
Lo proh cost . . . . . . 1 1 0 0 0 4]
Hi proh cost . . . . . . A 2 0 10 1 13
Gf. co=st . . . . . . 1 1 1 1 1 1
ANE modl w/lo . . . . . . 475 36% 3387 423 519 485
ANE modZ w/lo . . . . . . 417 334 358 369 470 419
ANB mod3 w/lo . . . . . . 3L3 299 320 316 4z1 353
ANE modl w/hi . . . . . . 474 37 397 413 51% 372
ANB mod2z w/hi . . . . . . 416 333 358 359 3470 406
ANB mod3 w/hi . . . . . . 3L§ 258 329 306 420 340
Cod Trawl

Gross 1,259 1,144 983 1,194 1,301

Var. cost modl 665 488 475 500 363
Var. cost modZ 773 549 547 563 1,043
Var. cost mod3 880 6190 618 626 1,223

Lo proh cost 38 25 20 20 56
Hi proh cost 112 72 55 51 133
Gf. cost 142 82 79 159 245
ANB modl w/lo 414 548 408 51% 136
ANB mod2 w/lo 307 438 337 452 ~-44
ANB mod3 w/lo 198 427 266 390 -224
ANB modl w/hi 341 501 373 484 60

ANB mod2 w/hi 233 440 302 421 -121
ANB mod3 w/hi 126 380 231 358 =301



Table 14 Continued.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1932

Coed Longline

Grogs 931 814 338 8749 762 807 799 784 846
Var. cost modl 511 460 514 475 455 500 493 508 581
var. cost mod2 540 458 543 500 50% 571 572 587 693
Var. cast mod3 584 512 587 542 534 592 588 605 703
Lo proh cost 8 4 5 10 17 43 5 28 22
Hi proh cost 10 5 7 12 249 49 41 32 28
Gf. cost 13 7 10 9 19 2 17 19 27
ANB modl w/loc 389 442 408 386 271 215 214 230 215
ANB mod2 w/lc 370 444 379 361 217 164 135 150 103

ANB mod3 w/lo 326 390 335 319 132 143 119 132 93
ANB modl w/hi 397 441 407 384 267 225 208 225 210
ANB mod2 w/hi 368 443 378 358 214 158 129 145 98
ANB mod3 w/hi 3z4 389 334 317 189 137 113 128 g8
Cod Pot

Gross 865 999 . 1,127 1,011 843 663 782 877
Var. cost modl 505 505 . 505 i85 444 438 562 766
Var. cost mod?2 569 569 . 569 448 508 505 AE0 520
Var. cost modl 634 634 . 634 501 572 581 759 1,074
Lo proh cost 0 Q . 1 1 0 0 1 1
Hi proh cost 2 2 . 2 2 1 1 & 2
Gf. cost 0 0 . 2 1 3 5 2 3
ANB nmodl w/lo 459 453 - 619 615 395 219 218 106
ANB mod2 w/lo 395 38% . 555 562 331 148 1139 -47
ANB mod3 w/lo 331 325 . 491 508 267 77 21 -201
ANB modl w/hi 457 451 . £18 614 334 219 213 105
ANB mod2 w/hi 393 287 . 554 561 330 148 115 -43
ANB mod3 w/hi 329 323 . 450 507 266 76 16 =202
Cod Trawl

Gross 437 1,132 1,078 1,065 1,136

1
Var., cost modl 1
Var, cost mod2 1
Var. cost mod3d 1

271 639 555 550 683

"030 579 493 481 570
‘451 698 617 619 796

Lo proh cost 21 28 20 34 59
Hi preoh cost 109 82 49 77 146
Gf. cost 246 121 107 147 199
ANB modl w/lo T0 403 458 402 308
ANB mod2 w/lo -111 344 398 333 185
ANB modl w/lo -292 285 334 264 82
ANE mcdl w/hi -8 349 429 260 221
ANB mod2 w/hi -189 290 367 291 108
ANB mod3 w/hi -370 231 205 222 -5
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Tab’ 14 Continued,

1453

Cod Longline
Gross
Var. ceost medl
Var. cost mod2
Var. cost mod3
Lo proh cost
Hi proh cost

Jan

866
507
553
590
7
8

Feb

890
483
508
551
7
S

Mar

Apr

g€s
494
534
570

May

Jun

Jul
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