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EXECUTIVE SUMMARY FOR BSAI AMENDMENT 24
 

ALLOCATING TIlE PACIfIC COD TAC BY GEAR AND/OR
 
DIRECfLY CHANGING TIlE SEASONALITY OF TIlE COD fISHERIES
 

BACKGROUND 

With the exception of sableflSh, no BSAI groundflSh TAC is allocated explicitly by gear. At its 
January 1992 meeting. the Council ao;ked 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 10 certain groundfish species in the BSAI. 

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 sse 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 a.~ked 

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 oonsensus among major industry oomponents, 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 moditied 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 ood allocated to vessels using hook-and-Iine or pot gear be 
seasonaHy 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 
cod fISheries are being comidered because the existing authority to establish PSC allowances by 
tishery and season may not be adequate to address the following problem statement developed by the 
Council at its April 1993 meeting. 

The BeringSea/Aleutian Islands Pacificood fishery, through overcapitalized open access management, 
exhibits numerous problems which include: compressed fishing seasons, periods of high bycateh, 
waste of resource, gear oonflicts 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. 
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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, 
longline, jig, and pot groundtish fisheries or among groups of these fisheries; and 

2.	 directly changing the seasonality of the BSAI cod tisheries by: 

a.	 changing the fishing season for Pacilic cod from January 1 - December 31 to 
September 1 - August 31; and/or 

b.	 cstablishing 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 to 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 99%. 

Thee 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. 

Allhough 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 years to develop and implement. 

SCHEDULE 

The tentative schedule is as follows: 

May 1993 Release draft for public review 

June 1993 Final Council action on Amendment 24 
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September 1993	 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 

January 1994	 Implementation of FMP and regulatory changes recommended by the 
Council and approved by the Secretary 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 4 

summary includes an outline of the topics but not topic summaries. 

A	 EXPECfED EFFECfS ON THE BIOLOGICAL PRODUCTIVITY OF THE BSAI COD 
RESOURCE 

1.	 Effect on yield per recruit 

2.	 Effects on stock: size and equilibrium yield 

3.	 Effects on spawning success 

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

B.	 OlliER BIOLOGICAL EFFECfS 

I.	 Expected Effecls on Marine Mammals and Seabirds 

2.	 Impacl<; of Trawling on the Seabed and Benthic Community 

3.	 Expected Effects of Changes in the Bycatch of Prohibited Species 

C.	 EXPECfED EFFECfS ON COASTAL COMMUNITY STABILITY 

1.	 Seasonal stability 

2.	 Levels of economic activity associated with the three cod fisheries 

3.	 Short term economic viability of the three cod fisheries 

4.	 Long term economic viability of the three cod fiSheries 

D.	 HISTORICAL USE OF lliE COD FISHERY 

1.	 Summary of Cod Catch by Gear 

2.	 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 COST MODEL ZAND 
THE HIGHER ESTIMATES OF THE COST OF PROHIBITED SPECIES BYCATCH 

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

J.	 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 Infonnation Costs 

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

5.	 Gear Conflicts and Vessel Safety 

6.	 Effects on Other Fisheries 

7.	 Fairness and equity 

L	 ATTAINMENT OF OY WlTH 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: 

8.	 change the schedule for establishing the cod TAC and PSC allowances or 

BSAI Amendment Z4 E-4	 October 5, 1993 



b.	 change the dale and process for establishing an interim cod TAC and 
associated PSC allowances. 

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

O.	 BENEFITS OF EXPLICIT ALLOCATIONS BY ASHERY WITIl RESPECT TO 
ESTABLISHING OPTIMAL SEASONS FOR EACH ASHERY 

P.	 ALLOCATING THE TAC BY TRIMESTER AND CHANGING THE COD ASHING 
YEAR TO SEPTEMBER - AUGUST 

BSAI Amendment 24 E-5	 October 5, 1993 



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
 

'" 

• 

.,.: . "•

1 



1.0 INTRODUCTION 

1.1 Management Background 

The eastern Bering Sea groundflsh fisheries in the U.S. exclusive economic woe (EEZ) are managed 
under the Fishery Management Plan for the Groundfish Fishery in the Bering Sea/Aleutian Islands 
Area (BSAl). 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 effective 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 groundflSh 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 ENRlR/lRFA 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 dedsion making process, not Lo provide a vehicle for justification of a proposed regulatory 
change. The Council will provide the necessary rationale for its final re<:ommendations 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 Aexibility Analysis 

A Regulatory Impact Review (RIR) is required by the National Marine Fisheries Service (NMFS) 
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 organizatiorn, and small governmental jurisdictiorn (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 - I. 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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1.3 Purpose of and Need for the Proposed Action 

The Pacific cod TAC is taken principally as catch in the trawl, longline, and pot cod. flSherie<> and as 
bycatch in other trawl groundfish fiSheries. Currently, 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 fishermen 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-trawl 
fisheries, tbe apportionments of these limits among specific fisheries and seasons, 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 fi~t time to specifically limit 
halibut bycatch and cod catch in the cod. trawl and hook and line fISheries for 1993. 

The rate of cod harvest in each fishery is also influenced by economic variable<> such as harve<>ting 
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 by 
fIShery and season may not be adequate to address the following problem statement developed by the 
Council at its Apri11993 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 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. 

Based on this problem statement, the Magnuson Act National Standards, the Council's 
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 seabirds, 
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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 mwt mak.e some trade-offs among their goals. This document attempts 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 cornidering 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 seasonality 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 
cornidering 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 trawl fISheries to only bycatch amounts 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
trawl 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 allocatiorn 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. 

lbree processes are being cornidered for changing the seasonal allocation once it is established. 
Theyare: (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 cornidered, and the potential 
effects of tbese 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 seasorn, and although a market solution, such as the use of individual 
transferable quotas (lTQs), may be expected to provide a better long term solution to this problem, 
11Qs 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 sufficiently 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 environmental effects 

The yield per recruit effects of alternative fishery and trimester allocations are evaluated using a 
hiological model. Literature reviews arc 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 comider 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 comparoom 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 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 of the three cod fisheries uses a different combination 
of these inputs to produce a different combination of cod and other groundfJ5h 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. Btimates 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 efficiency and distribution effects of the alternatives being considered joinlly determine 
the optimal alternative. 

Economic analysis can be used to estimate the efficiency effects and distribution effects of an 
ahernative. To the extent that it can rank accurately the alternatives in terms of net benefits, it can 
identify the preferred alternative in terms of economic efficiency. However, economic analysis by 
itself cannot be used to rank the alternatives in terms of their dislribution 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 statWi 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 alternative. 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 Wies 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 Wie 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 Wied both to harvest that additional ton of 
cod and the associated groundflSh 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 Wied 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 Wied 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 operalions that participate in multiple fisheries. 
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3.	 Neither the opportunity cost of wing vessels and processing plants nor the lime path 
of replacement costs is known. 

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

5.	 &timates 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 
fJ5heries but the latter also considers the resulting effects on other fisheries and other 
sectors of the economy that would result, for example, from the redeployment of 
fJ5hing 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. 

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 surplm beyond primary processing or in 
consumer surplm would not be substantial, the potential changes in such surpluses 
remain an empirical question. 

7.	 The wefulness of even accurate 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 wed to evaluate 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 EAlRIRJIRFA 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 ENRIRJIRFA 
(May 14, 1993) and its Addendum (June 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. 

1.	 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 
groundfJ5h trawl gear fISheries. All cod calch and cod bycatch by each of the three 
groundfiSh gear groups will be counted against its allocation. 
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2.	 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. 

3.	 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. 

4.	 These three changes will sunset December 31, 1996. 

The Council took other actions that were related to but nOl part of Amendment 24. They are listed 
below. 

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

2.	 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. 

3.	 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 CounciJ at its April 1993 meeting. 

The Bering Sea/Aleutian IsJands Pacific cod fIShery, 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. 1t 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 preferred 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 tak.en with trawl gear. 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 
1993 38.9 1.4 36.3 23.4 100.0 



The "other fisheries" 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 fisheries been 
in place at the beginning of the year and had the blend estimates of catch been used to monitor PSC 
limits and the ccxI TAC. 

It is nol known whether the fixed allocation will increase oe decrease future non-trawl catch in 
comparison to what it would be in the absence of this action. However, the non-trawl allocations and 
the authority to apportion the longline and pOL allocation by trimester are complementary actions that 
will allow the seasonality of the Pacific cod longline and pot fisheries to be changed in a way that will 
increase the average net benefit of cod taken in these fISheries. 

In the absence of an explicit allocation of cod by fIShery, the catch 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 ccxI that is expected to be taken as bycatch 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 ccxI 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 rales, product 
quality, and markets make the second trimester the least advantageous period for the 10ngLine fishery. 
The seasonality of the BSAI crab fisheries, 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 foe 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 seasonally 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 ccxI 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 
decisiOn<; deserve. 

Although the preferred alternative approximately maintains the current allocation of cod between the 
trawl and non-trawl fisheries, it allows a substanlial 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 tend to 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 catch. 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 fram 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 bioloeical. 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 Lo third trimester, if the longline and pot 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 ENRIR/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 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 latler 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 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 
smaner. 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 Community 

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 becaU.'ie the preferred alternative is not 
expected to have a significant effect on the level of trawling in lhe cod or other groundfish fisheries. 



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

The authority provided by Ihe preferred alternative 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 trimester. This will lend (0 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 alternative and the status quo. The 
economic effects of decreased catch in other fISheries are considered in the calculation of net benefits 
(item 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 ruing the allocation of cod between the trawl and non-trawl fisheries, the preferred 
alternative eliminates one source of uncertainly. 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 distribution 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 
alternativc will also provide benefits by allowing 1:1 transfer of longline catch from the second to the 
third trimester. However, the latter benefit is expected to be quite small becau...e the fixed gear 
fishery is expected to request and take most or perhaps all of its annual apportionment during the 
firsl trimesler. 

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 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. 

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 alternatjve eliminates 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 closures 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 quality 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 ftshery. 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 historical distribution of catch is of 
importance in terms of both concepts of equity. 

The differences by gear in estimated nel benefits per metric 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 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 preferred alternative 
is expected to provide net benefits to the nation. 

1.7	 Organization of the Document 

Historical 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 groundflSh fIShery as a whole is not described in this document. The 
most recent description of the groundfish fishery 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 GroundflSh 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 biological analyses of the alternatives 
being considered. The latter is with respect to: (1) the effects on yield per recruit for Pacific cod; 
(2) the effects of flshing on spawning aggregations; (3) gear-specific effects on habitat and its 
productivity; (4) gear-specific and season.speciflc 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 - I. 

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 requirement'> 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. 
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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 groundflSh fisheries are summarized in Section 2.1. Section 2.2 summarizes 
infonnation 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 included. The summaries are based on the data presented 
in Appendices A-D. 

The current definitioIL'i of target fisheries were used to identify the data associated with each of the 
three cod Hsheries. Observations 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 
groundflSh 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 0.5 crab per metric ton of groundflSh, what would have otherwise been considered 
a mid-water trawl observation was recoded as a bottom trawl observation. 

The PacFlN database is the source of the catch data reported for the foreign and joint venture 
fisheries for aU years and for the domestic fisheries prior to 1990. The catch estimates for the 1990 
domestic fISheries are based on Weekly Processor Report (WPR) data. Finally, blend estimates 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. if the observer 
estimate of total catch of all TAC species is at least 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 catch 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 used for the foreign and joint venture 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 AI). 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. Calch 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 1.3 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 amone 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 AZ). 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 substanlial 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 
lrends 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 catch in the first 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 (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 81.3% of the DAH cod calch and 74.2% of the DAP cod catch were taken with trawl 
gear, 17.2% of the DAB 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 halihut PSC limits being taken. The closures (Table 
AS) 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 longline ftshery. 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 in the last trimester compared to 65% 
and 6% for the fmt 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 AS). The corresponding percent 
for the domestic longline fLSheries increased annually from 28% in 1990 to 56% in 1992. For all 
domestic fisherieli 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 
appearli 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 filih 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 TAG;; (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 arrowtooth 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 fint 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 groundflSh fISheries. In the 
domestic fisheries, the percent of cod taken as catch and as bycatch has varied by montb, 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 
groundflSh trawl fisberies 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 
AlO). 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 boltom trawl pollock fIShery was the result of a total catch 
of about 679,000 mt and a cod bycatch rate of about 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. In 1992, the next largest amount was 9.5% which was 
taken in the yellowfin sole fIShery. 

In all three years, the bycatch of cod in the other groundflsh trawl fISheries 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 byeatch in other trawl fISheries. This probably gave some vessels an incentive 
to increase their byeatch 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 fIShery is closed. The NMFS is 
planning an extensive review of all the directed fishing 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) to provide a better understanding of what byeatch 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 catch 
composition may be the product of several distinct target fisheries. The latter problem probably could 
be reduced by having processon that receive catch from catcher vessels report weekly catch by ve'isel 
and trip. 

The 1990-92 cod byeatcb rales in the other groundfish trawl fisheries varied by target fishery and year 
(Table All). 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 exampte the other trawl fisheries would be expected to catch 
1.75 million mt of other groundftsh, they would be expected to take from 36,750 mt to 42,0Ckl rot of 
cod as bycatch. 

The cod bycatch 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 rates in the other longline and pot fisheries is reduced 



substantially because the levels of groundfISh catch are very low for these fISheries. Cod catch 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 fISheries. 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. 

2.21 Distribution of cod catch among the three cod fIsheries 

The estimates of cod calch in thousands of metric tons for each of the three cod fisheries and all 
other fisheries for 1990-92 (Tables A9 and AI0) are as follows: 

Pacific Cod Fisheries other Total 
Longline Pot Trawl Fisheries 

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 longHne fIShery. The adjusted calch 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 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 groundflSh longline fIShery halibut PSC limit of 750 mt of bycatch mortality 
(or 4,688 mt of bycatch with a discard mortality 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 groundflSh longline fISheries was 4,991 mt. 

The cod trawl fishery was actually dosed May 6 because some of the 2,359 mt halibut PSC allowance 
had been used in the pollock fishery. A!i of that May 6, the cod catcb and halibut hycatch in the cod 
trawl 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 
mt and 293 mt, respectively, (the average catch and bycatch rates for the last two week:; 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 55,8(X) mt and 2,373 mt. 

Given that these would have been the cod trawl and cod longline closures and cod catches, the total 
cod catch as of July 12 would have been about 167,200 mt. This consists of 55,BOO 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 groundflSh fisheries had continued as 
they actually did, they would have taken about 42,8(X) mt of cod as bycatch by the end of 1992 and 
the total cod catch would have been 184,8(X) mt. 

These estimates of the adjusted calch for 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 quotas 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 fisheries were in terms of bycatch not bycatch 
mortality, the adjusted catch estimate for the cod trawl fIShery is not dependent on the discard 
mortality 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. 

A!i 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. 

2.2.2 Calch 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 to 13% to 29% with the pot fIShery, and 21 % to 34% with the 
trawl 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 groundflSh 
catch (Table AI4). 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 fL'ihery. Much of the other groundflSh 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 AlWiika product values. With the exception 
of the cod trawl fishery, other groundfish species are not a significant part of the total value of the 
cod fisheries (Table AI5). 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% to 3.6% for the cod longline fishery and 0.2% to 1.1 % for the cod pot fishery. 

22.4 Discards of cod and other e:roundfish 

For 1990-92, approximately 98% to 100% of the annual cod catch in the cod longline fishery was 
retained (Table AI6). 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 fiSheries 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 calch of other groundftsh that was retained was much lower for each of the three 
cod fISheries. II 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. 

2.2.5 Cod product mix 

The product mixes differ substantially between the cod trawl fishery and the other two cod fisheries 
for 1990M92 (Table A17). Cod taken with 10ngline 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. ftsheries. 

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. &timates of both were generated using 
bycatch and bycatch mortality rate data from the Observer Program and groundftsh catch data from 
the Weekly Processor Reports and Observer 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 AlB. &timates of 1990-92 prohibited species bycatch and bycatch mortality, respectively, 
by species, gear, target fIShery, and year are contained in Tables A19 and AlO. The associated 
bycatch and bycatch mortality rates are in Tables A21 and A22. The discard mortality rates used to 
estimate bycatch morlality for 1990M92 are listed 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, yellowfin 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. bairdil 

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 Band C. 

For 1990-92, bycatch mortality rates for the three cod fisheries varied substantially among bycatch 
species, fisheries, seasons, and years. The seasons 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 hycatch mortality 

The halibut bycatch mortality rate is defmed 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 also should be ignored 
because they are based on too lillie 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 thc 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 flShery. 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 bycatch mortality 

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

2.26.3 Crab bvcatch mortality 

Management measures to control the bycatch 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 crab per metric ton of 
groundflsh 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). [n 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 groundfish 
fIShery. 

Red king crab bycatch mortality rates were substantially higher in the cod pot fishery than in the 
longline fishery each year. The annual rate decreased from 255 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 groundflsh 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. ]n 1992, the cod 
trawl fIShery accounted for less than 0.2% of the estimated total red king crab bycatch mortality in 
the groundflSh f)Shery. 

2.2.6.4 Salmon bycatch mortality 

Salmon bycatch mortality rates are defined in terms of salmon per metric ton of groundflSh 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 bycatch 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 bycatch in 1992 was 49 salmon. 

The observer data indicate that no chinook salmon were taken as bycatch in the coo pot flShery. The 
chinook bycatch rate in the cod trawl fIShery increased from 0.024 in 1990 to 0.061 in ]992 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 bycalch of other salmon in the cod pot fishery and the bycatch rates were 
very low in the other two cod fISheries. 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 longline 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 gcoundfish 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 BSAl groundflSh 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 
fisheries for many of the pot vessels. 

The relative importance of the cod fIShery to the BSAl groundflSh longline and trawl fISheries can 
also be measured in terms of the share of product value generated in the cod fIshery. For the BSAI 
groundflSh ]ongline 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 flSheries participate in the cod 
fisheries, the relative importance of the cod fisheries to the vessels that participate in them can he 
measured more meaningfully in terms of the percent either of Alaska groundflSh 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 pol vessels and shoreside 
delivery pot vessels were not included in these comparisons because the crab fisheries, not other 
groundflSh 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. Table A28 reports the following by vessel: (l) the cumulative number of 
vessels, (2) the cumulative percent of vessels, (3) the number of B5AI cod fIShery weeks, (4) the 
number of Alaska groundflSh 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 groundflSh 
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 groundflSh weeks for a vessel is the 
number of unique weeks it participated in the Alaska groundflSh 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. 

1.	 For the roughlY 50% of cod fishery 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 199Q..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 groundflSh 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 
groundflSh 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 (leet 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 10we.5t dependence on 
the 8SAI cod fishery, about 56%, 37%, and 29% of their Alaska groundflsh product 
value was from the BSAI cod longline flShery, respectively, in 1990-92. The 
corresponding estimates for factory trawlers that participated in the 8SAI cod trawl 
flShery are 6%, 3%, and 2%. 

2.	 For cod factory longliners the percent of Alaska groundflSh product value from the 
cod longline fIShery ranged from 4% to 100%. 0% to 100%, and 0% to 100%, 
respectively, in 1990-92. The comparable 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 foUows 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 
fishery in terms of either weeks of operation or product value than is the cod factory 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 ccxI 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 nol known, the groundfiSh 
bycateh rates for the cod trawl fiShery suggest that cod usually is a distinct target and that the current 
definitions generally arc adequate. 

Comparable data are presented in Tahle.'l A30 and A31 for catcher boat5 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 at 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 
exve.o;,seJ 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 longIine catcher boat fleet 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 was the cod trawl catcher boat fleet. However, within each 
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fleet there are vessels that are highly dependent on the B5AI cod fishery and there 
are other vessels that have a very low level of dependence on the B5AI cod 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/processor1i 
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 foOo\\l5: trawl and longline 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 P5C limits which closed the cod trawl fIShery well before the cod TAC was taken in 1990 
through 1992. The possibility of halibut P5C 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 10ngLine 
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 trawlers 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 AlB). The corresponding number of factory trawler weeks were 382, 288, 
and 195. The information in Table AlB, including the definition of fishing weeks, was explained in 
Section 2.2.7. The number of cod longliner catcher boat weeks in the B5AI cod fIShery decreased 
from 267 in 1991 to 197 in 1992 (Table A30). The number of cod trawler catcher boat weeks in the 
B5A1 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 10ngLine 
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 19,9(X) mt, 43,100 mt, and 23,000 mt, 
respectively, in 1990-92. 
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2.2.9 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 Barry Seafood Price Current is the source of that data. Japanese 
Ishinomaki Auction prices of trawl and longline H&G medium size cod for November 1990 - July 
1992 are reported in Table A3S. 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 NMFS Fisheries Market News Report 
prices, they were used to 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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Figure 2.1 Cod fiIlel and H&G prices in cenlS per pound. 
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[n early 1993, there were dramatic decreases in many whitefISh prices in Japan. Europe, and North 
America. lncluded 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 products 
to fillets. The minimum prices set by tbe EC will tend to decrease the European demand for lower 
quality cod H&G products to tbe 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 fillet 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 fillets. 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. 

2.210	 U.S. 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 lbs and of the $99.4 miHion of exports $93.7 million were whole or dressed cod and 
$25 million were fillets. These data coincide with information from the industry that 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 Japan. Portugal has been the dominant country for U.S. exports of salted 
cod. It took over 96% of the salted cod exports in 1989, 1990, and 1992 but only 77% of the 1991 
exports. If 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 10n&J.ine 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 useful. 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 cod 
fishery. 

Foreign Cod Longline Fishery 

Table A38 provides seasonal and annual estimates of cod catch, cod catch as a percent of groundflSh 
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 groundflSh longline fISheries based on fishing 
depth. If the depth for an observation was less than 400 meters, that observation was included in the 
cod 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 firsl trimester, but its ranking between the second and 
third trimesters varied by year. 

In four of the seven years, the halibut bycatch rate was highest in the first trimester. For the other 
lhree 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% to 2.67% and averaged 2.02%. 

Cod catch per hook (kglhook) 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 0.65 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 sC(:ond and third 
trimesters and aoout 50% higher in the first trimester. The annual rate varied between 0.02 and 0.05 
mt per hachi and averaged 0.04 mt per hachi. A "hacht 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 calch, 
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 groundfL'ih 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 groundfLSh. 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 coo during different seasons is determined in part by wave height 
and wind speed. Tables A40 . A42 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 
coo, each of which results in the production (output) of valuable f<XXI products from both cod and 
from the other groundfLSh 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 inputs 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 proouction process. Each coo 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 groundflSh 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 overall 
effects of those differences. This aggregate measure addresses gear-specific and season-specific 
differences in species mix, retention, product mix, product prices and value, costs for groundfii'ih 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 1991 and 1992 were based on estimates of the following for each fishery: 

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

2.	 harvesting and processing costs per metric lon of cod catch (AHPC) paid by the 
owners of harvesting and processing operatiom, 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 ground fISh 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 fl.'ihery, trimester, and year: 

ANB ~ AGR - AHPC - AGCE. 

These estimates use data from both blend catch data set and the WPR product weight data set, 
therefore, 8SAI cod fLShery observations were excluded if both blend data and product weight data 
were not available. Observatioru> 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 defmed 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 nct benefits per metric ton of cod catch are intended to provide useful hut not 
complete information concerning net benefits per metric ton of cOO. 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 discwsed in 
Chapter 3. 

5.	 Neither benefits nor costs are considered beyond primary processing. 

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

7.	 Estimates of net benefits per metric ton of cOO. 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 
effects on other fisheries and other sectors of the economy that would result, for 
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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 nOl possible 
given the time and resources that were available to evaluate the alternatives being 
considered. However, many of the effects that are nol captured by the partial 
equilibrium model, that is used. are addressed separately. 

The wefulness of even accurate estimates of historical net benefits is reduced sUbstantially by the 
variability in the faclors 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-Aug 24,915 85% 2,687 96% 854 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 84% 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	 E<;timates of 2ross revenue per metric ton of cod catch (AGR) 

With the exception of H&G cod, annual prices were used to estimate the FOB Alaska value 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-Augwt, 0.85 for September-October, and 1.0 
for November-December. Because, these seasons do not coincide 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 wed 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 tbe species 
composition of catch, retention rates. product mix, product recovery rates, and the monthly 
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 rugher valued fillets (Table AI7). 

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 highest 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 dilTerence 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 tbe 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 
seasonal differences in retention rates and product recovery rates or by seasonal differences in the 
relative accuracy of tbe estimates of catch and product weights. With only two years of data, it is 
difficult to determine if there is a seasonal pattern 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 flfSt 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 pol fishery, and $266 to $3,417 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 operati.on. Thereforc, 
these ranges do not capture the additional variability among operations that results from differences 
in prices. Indw;try representatives have indicated that, for a given gear, species, product form, and 
month, there can be substantial differences in the FOB AJaska prices received by different processors. 
The reasons for this include dilTerences 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 rAHPC) 

Three variable cost models were used for each of the following types of harvesting and processing 
operations: factory longliner. factory pot vessels, fiUet 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 2.5% and increased by 25%, respectively. The resulting ranges 
of variable cost estimates are substantially 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 Ion of cod catch are as follows: 

1992 991-9 
Long1ine 4[l1~:\58 $463- 546 467- 551 
Pot 342- 430 $441- 591 408- 538 
Trawl fillet 588- 735 $553- 690 571- 712 
Trawl H&G 462- 598 $416- 547 446- 5801 1
Trawl all 530-$672 $510- 645 521- 660. 

These estimates, combined with the estimates of the minimum and maximum variable cost per metric 
ton of cod catch for individual operations (Table A46), indicate that there arc probably substantial 
overlaps in variable cost per metric of cod among most of the types of operation:;. 

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 lrimester 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 fir.;t trimester for each of the cost models. 

There was nol sufficient catch and effort in the trawl flShery in the second and third trimesters to 
provide meaningful estimates. 

Although they were not used to 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, association:;, 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 flShing 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 reason:; for exclUding average overhead costs 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 [or 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) i[ the 
aJternatives being considered would not affect entry or exit for the fishing industry as a whole, 
overhead costs would not be affected 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 used to estimate net benefits per metric 
Lon of catch are based on: (1) 1991 and 1992 cod fIShery performance data for all catcher/processors. 
(2) cost 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 catch 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. 

2.2.13.3	 Estimates of the opportunity cost of prohibited species and groundfish bycatch per 
metric ton of cod catch (AOCB) 

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

Halibut 

Two sets of estimates of halibut bycatch 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 halibut. That is, the higher estimates include the halibut 
fishery yield 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. [f 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 
adjustments, 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 
bycaLch mortality in the groundflSh 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 discounted 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 fishery. 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 ooth the level of bycatch mortality and the 
size distribution of the halibut subject to that mortality. The next logical steps may be to estimate 
yield loss by time and area for each fishery and to establish and monitor halibut PSC limits in terms 
of yield loss instead of in terms of bycatch mortality. 

Lower Halibut &timates Based Only on the Immediate Adjustment to Halibut Fishery Quotas 

For 1991, the lower estimates of halibut bycateh cost per metric ton of cod catch are approximately 
S11, $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 aoout 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 groundflSh 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 aoove, 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 se~n (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 trawl cod fIShery in 1991 and 1992, respectively (Table ASO). 
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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 S0.31, respectively for the cod.longline, pot, and trawl flShcries. The corresponding estimates for 
1992 are $0.09, $0.14. and $0.11. 

Chinook Salmon 

For 1991, thc estimates of chinook salmon bycatch cost per metric ton of cod catch are $0.02, $0.00, 
and S1.98, respectively for tbe cod longline, pot, and trawl flSberies. 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 emt for the longline fleet is low enough that its seasonality does not matter. For the pot fIShery, 
the seasonal patterns are nol 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 emt of groundflsh bycatcb per metric 
ton of cod catch. The gross FOB Naska value per metric ton of catch for eaeh groundfish species, 
otber than cod. was calculated by estimating the FOB Alaska value of the products of that species 
that were retained in all non-cod BSAI groundfisb fISheries and then dividing that value by the 
estimate of Ihe total catch of that species in tho&e fISheries. The npportunity 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 nn 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) all groundfish bycatch was subject to 100% mortality whether 
or not it was retained and (2) groundflSh 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 othcr two cod. fisheries and the cost was lnwest in the pot 
fIshery. The 1991 estimates are S23, $1, and $140, respectively, for the longline. pot, and trawl cod 
fisheries (Table AS1). The corresponding estimates for 1992 arc $16, $3, and $136. The cost of 
bycatch is offset partially in each cod. fIshcry 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 1m, 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 groundflSh fISheries. For example, the 1991 estimates of $141 for the cod 
trawl fIShery and $23 for the cod longline fishery both include $1 for arrowtooth 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 A52). 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 
A52. 

2.2.13.4 Estimates of net benefIt.'i 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 sets 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 fishery 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 
.he po' fishery. 

2.	 Annual ANB js 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 fust 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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Figure 2.4	 Estimates of ANB (5) by fiabeIy, trimester, aDd variable cost model for 
1991 using the biaher estimates of prohibited species byeatcb COIL 
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Figure 2.5	 Estimates of ANB (5) by fi3bery, trimester, and variable cost model for 
1992 using the bi&ber estilO8lC' of prohibited species bycatcb cosL 
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Figure 2.6 Estimates of AND (S) by fishery, trimester, and variable COS! model for 
1991 using the lower estimales of prohibited species bycalch cost. 
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Figure 2.7 Eatimates of AND (S) by fishery, trimester, and variable cost model for 
1992 using the lower estimates of prohtbited species bycat<:b cost. 
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5.	 For the cod longline fishery, each 1,000 mt of cod that i:l 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 10 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 $100.000 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 10ngUne 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 estimates of net benefit per ton of cod catch among individual 
operations in each cod fiShery (Table AS3). 

2.2.13.5 Qualifications concernin2 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 flshery 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. First, 
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 primary 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 resutt 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 fl:ihery than for the cod longline or JXJt 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 reasoIL'i that ig.noring producer surplus beyond primary 
processing is not expected to inlroduce a significant error. 

An upward bias is introduced in the estimates of prohibited species bycatch 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 actuaUy 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 omissioIL'i 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 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. 
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 flshery, variable cost model, and 
season, 1991-92. 

Cod Long1ine Fishery 

1991 1992 1991 1992 

Gross 

Jan-
May 
845 

Jun-
Aug
784 

sep-
Dec 
722 

Jan-
May 
777 

Jun-
Aug
704 

Sep-
Dec 
772 

Jan-
Dec 
784 

Jan-
Dec 
749 

Var. cost mod1 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 

La proh cost 
Hi proh cost 
Gf. cost 

5 
5 

11 

15 
16 
40 

15 
16 
21 

9 
10 
11 

35 
39 
21 

23 
25 
27 

11 
12 
23 

20 
22 
16 

ANB 
ANB 
ANB 

mod1 
mod2 
mod3 

\11/10
w/lo
w/10 

354 
321 
284 

258 
181 
167 

213 
134 
120 

311 
273 
242 

173 
88 
77 

166 
46 
43 

277 
215 
193 

250 
190 
168 

ANB 
ANB 
ANB 

mod! 
mod2 
mod3 

w/hi
w/hi
w/hi 

354 
321 
283 

257 
179 
165 

212 
133 
119 

310 
272 
241 

170 
84 
73 

164 
44 
41 

276 
214 
192 

249 
188 
166 
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Table 2.3 continued. 

Cod Pot Fishery 

Gross 

Jan-
May 

1991 
Jun-
Aug 
671 

Sep-
Dec 
749 

Jan-
May

1,017 

1992 
Jun-
Aug 
658 

Sep-
Dec 
768 

1991 
Jan-
Dec 
710 

1992 
Jan-
Dec 
765 

Var. cost modI 295 386 377 438 748 340 434 
Var. 
Var. 

cost mod2 
cost mod3 

336 
378 

432 
479 

431 
485 

513 
588 

907 
1,067 

384 
428 

507 
579 

La proh cost 
Hi proh cost 
Gf. cost 

1 
2 
1 

0 
5 
1 

1 
2 
1 

0 
2 
4 

1 
2 
4 

1 
3 
1 

1 
2 
3 

ANB modI w/'0
ANB IDod2 w/'0
ANB mod3 w/'0 

374 
333 
291 

362 
315 
269 

639 
585 
531 

216 
141 

66 

16 
-143 
-303 

368 
324 
280 

327 
255 
182 

ANB 
ANB 
ANB 

modI 
mod2 
mod3 

w/hi
w/hi
w/hi 

373 
332 
290 

357 
311 
264 

638 
584 
529 

215 
140 

65 

15 
-144 
-304 

365 
321 
277 

326 
253 
180 

Cod Trawl Fishery 

1991 1992 1991 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 modI 530 510 530 510 
var. cost mod2 601 577 601 577 
Var. cost mod3 672 645 672 645 

La proh cost 25 29 25 29 
Hi proh cost 47 54 47 54 
Gf. cost 140 136 140 136 

AllB modI w/'0 499 464 499 464 
ANB mod2 w/'0 428 397 428 397 
ANB mod3 w/'0 357 329 357 329 

ANB mod1 w/hi 477 440 477 440 
ANB mod2 w/hi 406 372 406 372 
ANB mod3 w/hi 335 305 335 305 

Note:	 All figures are dollars fer metric ton of cod catch. ANB w/10
and ANB w/hi, res~ective ~' are estimates of ANB with the lower 
and hiEher estima es of t e bycatch cost of prohibited s~ecies 
~er me ric ton of cod catch. There was not SUfficient ca ch in 

he trawl fisherr the second and third trimesters of 1991 and 
1992 or in the po fishery the first trimester of 1991 to provide
meaningful estlmates 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 Sea (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 Messment 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 instantaneous rate or 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. 

ln 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 ror 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 ftshery and 
numbers-at-Iength 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 198Ds. 

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 
bioma'iS 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 
strongeHhan-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 La age structure and fishing mortality. 
Undoubtedly, ecosystem considerations playa 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 Paciftc cod: 

By Occurrence % By Number % By Weight 

Polychaetes 46.3 Euphausids 25.5 Walleye pollock 39.3 

Amphipods 42.8 Misc. fish 17.7 Fishery discards 13.1 

Crangonid shrimp 36.9 Amphipods 14.9 Yellowfin sole 6.0 

No'es: 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 species (Chionocetes sp.) together accounted for 8.8% of cod stomach 
contents by weight in Livingston's (1991) study. ]n 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 camtschati£a) did not seem particularly significant in Livingston's studies. 

3.2	 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 calch 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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3.3 

F35% rate. Due to uncertainty concerning the age/size at 50% maturity, 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 aoout 48 cm, the change from 75%-20% to 20%-75% increases yield per 
recruit by less than 2%. The resull'i 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 equilibriwn 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 aoout 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 catcb 
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 to 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 longliners. 

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 seabed itself. 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. 

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 or the benthic community, change in forage availability, and grounw preemption. The 
information available for each of these areas is summarized in Appendix F. The conclusions are 
presented beJow. 

It is dear 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 ootlom, and the 
strengths of tides and currenl'i. 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 to come at the expense of commercially important species such as crab is 
difficult to determine. [n 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. 

3.4 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 summarized. 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. 

3.4.1 Review of the Effect of Fishinl! on Spawning Stocks 

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 general, herrings, cods, capelin, and some flatfish species are fIShed on the 
spawning grounds becawe 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 Fishine- on Spawning 
Stocks and Groups. The conclwion 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 thai cannot be readily detected. 
Nevertheless, the history of fisheries does nol indicate that fishing during the spawning pericx1 only 
has led to any measurable biological changes or cawe 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 depmited on bottom. Prohibition of on-bottom trawling may protect 
developing eggs. It is impos..,ible 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. 

3.4.2 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 swtainable 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 (Le., 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 (Le., 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 
(or were to become) significant, however, they would tend to increase the likelihood 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 arc the extent to which the level of 
fishing early in the year is predictahle and the ability to prevent the TAC from being exceeded. [n 
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 distribution will be incorporated 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 increased. 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. 

[n summary, flShing on spawning stocks early in the year does have the potential for reducing stock 
sizes and catches, which is certainly a valid concern for managemenl. The extent (if any) to which 
this potential is realized at present or under any likely future scenario, however, is unknown. [n 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 cod 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 I. 

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 
bctween 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 199Q.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]. 

Area Gear Type 

Operations
with 

Observed Birds 
Total 
Birds 

Total 
wt. (Kg) 

Take 
Rate 

GOA Bottom Trawl 
Pelagic Trawl 
Pair Trawl 
Pot 
Longline 

4,076 
1,058 

4 
779 

1,585 

0 
0 
0 
0 

35 148 186.14 

0.0 
0.0 
0.0 
0.0 
2.2 

BSA Bottom Trawl 
pelagic Trawl 
Pair Trawl 
pot 
Longline 

13,335 
14,592 

101 
1,117 
7,050 

0 
17 

2 
4 

821 

1,516 
2 
8 

9,946 

1,455.17 
2.60 
9.60 

13,849.20 

0.0 
0.1 
2.0 
0.4 

11.6 

Based on gear-specific differences in the rales of incidental takes the cod longline fishery probably 
bas 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 groundflSh TACs. PSC timits, 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 groundftsh 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 groundftsh 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 groundflSh fIsheries. For example, the 
IPHC adjusts the quota for the halibut fIShery to prevent halibut bycatch mortality in the groundflSh 
fishery from affecting the reproductive potential of the halibut stocks. In the past, the IPHC has 

BSA1 Amendment 24 52 October S, 1993 



indicated that, due to 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. 

Vnless a stock that is subject 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 fISheries 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. 

3.8 &ceeding 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 before September L 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. Alternatively, 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 
bctween Septcmber 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 thc 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. It is not clear under what circumstances the 
overflShing level could be exceeded one calendar year to allow a change to a September - Augw;t 
fishing year for cod nor is it clear what level of overage would be acceptable. 

3.9 Biolo~cal effects of the preferred alternative 

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

1. Expected Effects on the Biological Productivity of the BSAl 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 lhe TAC. 
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There are two reasons why the preferred alternative is not expected to have a significant effect on 
the biological productivity of the 8SAI 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. &peeted Effects on Marine Mammals and Seabirds 

A change in the distribution of cod catch among fISheries and/or seasons 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 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 Community 

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 groundflSh fisheries. 

4. &peeted 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 to shift some longline cod 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. 
AJthough 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 alternative and the stattl.'i 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 ttl 95% Confidence Int. rt) 
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 - 1,061,896 800,070,473 

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 stations represented, on average,
2.2% and 2.8% of the total Pacific cod biomass and numbers 
respectively. The 1992 point estimates and confidence interval 
shown above have been adjusted upward proportionately. 
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Table 3.2	 Pacific cod biomass estimates for the Aleutian Islands 
region 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. 

Year Biomass 

1980 78,800 t 
1983 
1986 

136,900 
181,700 

t 
t 

1991 169,600 t 

Table 3.3. Composition of the 1991-1992 Pacific cod catch. 

A. Focus on gear 

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

Period 1	 Period 2 Period 3 
Trawl 52% Trawl 83% 14% 3% 
Longline 43% Longline 50% 32% 18% 
pot 5% Pot 22% 58% 20% 

B. Focus on period 

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

Trawl Langline Pot 
Period 1 66% Period 1 65% 33% 21i 
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 U Maturity #2 
Trawl Longline Pot F35'1 YPR F35% YPR 

52% 43% 5% 0.34 1. 01 0.53 1.13 

100% 0% 0% 0.34 0.99 0.51 1.10 
0% 100% 0% 0.33 1.01 0.52 1.15 
0% 0% 100% 0.49 1.10 0.99 1.26 

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 0.59 1.14 
20% 60% 20% 0.37 1. 03 0.59 1.16 

Note:	 The columns labeled IIMaturit1, #1 11 utilize the maturity
at-lenl th schedule that has een employed for the past 
severa years in the Pacific cod stock assessment (with 
a length at 50% maturity of about 61 em). The columns 
labeled lIMaturity #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 seasonal allocation. 

Percent composition
of catch by gear: 

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

Period 1 Period 2 Period 3 
Trawl 49% Trawl 95% 6% 9% 
Longline
Pot 

46% 
5% 

Longline
Pot 

46% 
29% 

13% 
23% 

41% 
49% 

F35%
Maturity 

YPR 
Maturity #2 

YPR 
0.34 1.00 1.12 
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4.0 ECONOMIC AND SOCIAL ANALYSES OF lHE ALlERNATIVES 

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

1. expected 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 effects of changes in the bycatch of prohibited species, 

5. expected effects on coastal community stability, 

6. historical U'iC of the fishery, 

7. current dependence on the fishery, 

8. 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 reIX'fting, 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 - I. Therefore, this chapter presents only brief 
summaries of that information and brief discussions of the economic and social implications of the 
expected biological effects. The discussiorn 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 Chanlling 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 cornidered 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 BSM Cod Resource 

The distrihution 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 yield 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 catch 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 catch 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 equilibrium 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 dear 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 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. 

Operational restrictions to limit fIShing on spawning stocks have been implemented in some fISheries, 
including the BSAl 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 :dock is heavily overexploited or 
at very low levels for other reasons and any action that may aid in lhe stock's recovery is of greater 
benefit. The 8SAl 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 indicate 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 monitor 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 calch 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 lhe 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 
cod fIShery is expected to continue to be in that category of fISheries. The fact that there is very high 
observer coverage for the BSAI cod fISheries increases the potential for successfully monitoring catch 
regardless of its seasonal distrihution. 

4.1.2 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 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 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 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, 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 sludies 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 Effects of Changes in the Bycatch of Prohibited Species 

Due to differences in bycatch rates by fishery and trimester, changes in the distribution of cod catch 
by fishery 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 
fisheries. 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 first trimester trawl catch with first trimester longline catch, and 
c.	 replacing any trawl or longline catch with pot catch. 

2.	 Given recent halibut discard mortality rates, bycatch rates, and the resulting bycatch 
mortality rates, decreasing cod trawl catch during the first trimester 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 
or pot cod catch. [f the cod trawl fIshery is eliminated, total herring bycatch in the 
88AI groundflSh 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 groundflSh 
fIShery would be reduced by less than 2% and by less than 7% based on 1992 data. 

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

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 among the alternatives being considered. The economic 
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 coMtal community stability 

The alternatives being considered can affect the stability of coastal communities in several ways. The 
seasonal distribution ofcod catch can affect the seasonal stability of the coastal communities impacted 
by the BSAI cod fISheries. However, given the seasonality of all other fISheries, 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 proces&ed. This is because a much 
larger percent of the cOO 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 Al3). 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 fuhery. 

Community stability can also be affected by the effect 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 leduce 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 fLShery is overcapitalized, somc operations may fail even if the distribution of catch 
among the three cod fISheries is not changed. It is Dot known what the immediate effect of the 
alternatives would be in terms of business failures and the resulting instability of associated coastal 
communities. 

The long term consideration has to do with the ongoing economic viability 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 tbe 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 tbat can switch efficiently 
from one fIShery to another. Therefore, all else being equal, an action that encouraged the 
development of specialized vessels tbat cannot change fISheries readily would not be desirable. Even 
within a year, the ability of a vessel to operate in various fLSheries is an advantage in terms of being 
able to fish throughout the year. Although profitability is thought to vary substantially within each 
cod fishery Bnd to overlap among the three cod fisheries, 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 (DAF) groundfiSh 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 Bnd 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 (DAF) 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 DAF cod catch were taken with longline gear, and 
only 1.6% of the DAH cod calch and 2.2% of the DAP cod catch were taken with pot gear. 

The percent of total DAF cod catch accounted for by each of the three cod fLSheries and all other 
fisheries for 1990-92 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 adjusted calch estimates for 1992 (1992 adj) are estimate:i 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 Ihe cod trawl fIShery, (2) if the longline fishery had been closed once i~ 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 taken. 
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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 regulatory opportunities 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 BSAl cod fIShery in tenns 
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 BSAl cod fishery and there are otber 
vessels that have a very low level of dependence on the BSAl cod fIShery. Similarly, the cod longline 
catcher boat fleet as a whole was more dependent on the BSAl cod fishery in terms of weelcs of 
operation and much more dependent in terms of exvessel value than is the cod trawl catcher boal 
fleet. However, within each fleet there are vessels that are highly dependent on the BSAl 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 10ngLine 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 imposed 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 Expected effects on economic benefits to the nation 

Estimates of net benefits per metric lon of cod catch (ANB) by cod fishery and trimater 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 estimata 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 fishery 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 
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speculative, as is the assumption of no change, but considering only a small number of changes at a 
time, when jn fact many of the determinants have changed, can give misleading estimates of the 
differences in ANB among ftsheries 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 byeatch costs. The higher estimates attempt to acoount for both the immediate 
and subsequent adjustments to catch quotas in the fisheries that target on the species that are 
prohibited species in the groundfLsh fISheries. The lower estimates only account for the immediate 
adjustments. There are two reasons why the conclusions listed below are based on variable cost 
model 2 (Table 4.1). First, for the trawl and pot fleets, model 2 uses the variable 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 beneftts 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 da'a. 

3.	 For each 1,000 mt of catch that is taken from the first trimester trawl fishery and 
given to the third trimester longline flSbery, 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 as~umed 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. In 1991, there was nol sufficient catch in the pot fishery the first 
trimester to allow a meaningful comparison. 

Allhough 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 flShery 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 andlor trimester alone will not be optimal with respect to ANB 
for the cod flShery 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 difficull lO 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 overJapping among individual operations for different fisheries and trimesters 
and the problem of not being ahle to predict many of the changes in ANB by f15hery 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, 1991-92. 

and ANB w/hi, res~ective ){ estimates of ANB with the lower 

1991 1992 1991 1992 

Long1ine
Gross 

Jan-
Hay 

845 

Jun-
Aug 

7B4 

Sep-
Dec 

722 

Jan-
Hay 

777 

Jun-
Aug 

704 

Sep-
Dec 

772 

Jan-
Dec 

784 

Jan-
Dec 

749 
Var. cost 509 548 552 483 560 676 535 524 
Hal. low 
Hal. high
oth. proh
Gf. cost 

5 
5 
0 

11 

15 
16 

0 
40 

15 
16 

0 
21 

9 
10 

0 
11 

35 
39 

0 
21 

23 
25 

0 
27 

11 
12 

0 
23 

20 
22 

0 
16 

ANB wl10 321 1B1 134 273 88 46 215 190 
ANB w/hi 321 179 133 272 B4 44 214 188 

Pot 
Gross 
Var. cost 
Hal. low 

671 
336 

1 

749 
432 

0 

1,017 
431 

1 

658 
513 

0 

768 
907 

1 

710 
384 

1 

765 
507 

1 
Hal. high
oth. proh
Gf. cost 
AN8 wl10 

1 
1 
1 

333 

0 
5 
1 

315 

1 
1 
1 

585 

0 
2 
4 

141 

1 
1 
4 

-143 

1 
3 
1 

324 

1 
1 
3 

255 
ANB w/hi 332 311 584 140 -144 321 253 

Trawl 
Gross 
Var. cost 

1,194 
601 

1,139 
577 

1,194 1,139
601 577 

Hal. low 
Hal. high
oth. proh
Gf. cost 
ANB wl10 
ANB wlhi 

25 
42 

5 
140 
428 
406 

29 
50 

4 
136 
397 
372 

25 
42 

5 
140 
428 
406 

29 
50 

4 
136 
397 
372 

Note: All figures are dollars ~er metric ton of cod catch. ANB w/lo 
are 

and higher estima es of t e bycatch cost of prohibited s~ecies 
per metric ton of cod catch. There was not sufficient ca ch in 
the trawl fishe~ the second and third trimesters of 1991 and 
1992 or in the po fisher~the first trimester of 1991 to provide
meaningful estlmates of B. 
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4.1.9 Expected distribution effects 

The alternatives being considered include explicit andlor implicit redistributions of cod catch among 
the three cod fl.Sheries. An alternative that provides more cod for one fIshery at the expense of 
another tends 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 tbe BSAI groundflSh 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 fLSheries. 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 ftsheries and the cod longline 
and pot fisheries or increasing their participation in those fl.Sheries. This will decrease the loss they 
would otherwise hear, impose a loss on current participants in other trawl fl.Sheries, and decrease the 
gain to the current participants in the cod longline and pot fisheries. 

4.L10 ExJ!ecled 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 
competitiveness of the US fishing industry in domestic and world markets. The difficulty in 
determining which cod fl.Shery will tend to be the most competitive and the fact that within each cod 
fl.Shery there is 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 reportin~, mana~ement enforcement and information costs 

4.2 Other Aspects of the Alternatives 

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 potential effect 
will occur. Such information or lack of information is difficult to deal with. It typically would be a 
mistake either to assume that such effects will occur or to ignore them. 
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4.2.1 Attainment of OY with existing PSC limits 

Prior to the we of blend estimates of catch, it appeared that the BSAI groundfish OY had not been 
attained. For 1991 and 1992, the blend estimates 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 
OY was taken in both years. Based on 1991 gear-specific and target species-specific discard mortality 
rates for the BSAI trawl fISheries, 1991 and 1992 bycatch rates, and 1991 and 1992 blend estimates 
of catcb, 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 fL'ihery 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 longlioe fISheries does at least three things. It eliminates the potential benefit of increasing the 
percent of the OY that can be taken with the existing halibut PSC limit by decreasing catch in the 
cOO 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 fL'ihery, 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 statw 
quo that are being comidered in Amendment 24. 

4.2.2 Differences in the quantity and quality of biological data from the cod fISheries 

Some have suggested that it is far easier to gather catch, discard, and prohibited species bycatch data 
on longliners than on trawlers and that tbe 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 catch, 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 
reliability of the data. 

There are two methods used to obtain total catch weights on longliners. The first is to extrapolate 
the observer's sample data to the 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 wing the 
observer's sample data. In most cases, species the vessel does not prQCe3s are dropped-otT 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 target species in the factory. On many vessels it is impossible 
for the observer to simultaneowly 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 calch. For instance the crew- may discard some of the 
pollock less than 26 em, but not all; or they may fill their hold with 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, jwt 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 
difficult to determine, let atone 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 total catch is calculated wing prOOuction figures, the limited number of species and products makes 
back-calculating from proouction figures a simpler process on longliners. The alternate methods of 
calculating total catch. sample data (Iongliners) 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/processor is dependent on the observer's ability to determine a bin or codend volume and 
density. Assuming you have observers of equal experience and ability either methoo of estimating 
catch size should proouce reliable data. As described above estimating discards on longliners is also 
a simpler proce,lls, 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 dala. 

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 procedura results in more reliable 
data. The otber factor that effects data credibility is the experience 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 fLShery 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 specify the additional mooel structure that is currently required to account for intra~annual patterns 
of effort deployment. However, becawe 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, differenca in the quantity and quality of biological data from the cod fIsheria do not 
appear to provide much jwtificalion for favoring a specific allocation of the cod TAC among the cod 
fisheries and/or among trimesters. 

4.2.3 Gear conflicts and vessel safety 

A reallocation of cod to the cod longline or pot fJ.Shery will tend to increase gear conflicts within the 
groundfish fishery becawe, 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 fLShery could decrease conLlicts between lhe cod trawl fLSheries and fIXed gear fIsheries for 
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groundflsh and crab. An increase in effort in the cod pot fishery could increase gear conflicts 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 periOO for 
fIShing in the BSAI. 

4.2.4 Effects on other fisheries 

A change in the distribution of ccxl catch among the three coo 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 (Le., 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. 

Other 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 released for public review. 

4.2.5 Fairness and equity 

The detennination 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 \JIOuld 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 eoosystcm. 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 chan~in2 the flShin2 year for Pacific cod to September - August 

If it is detennined that there are sufficient benefits to the cod fiSheries 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 50% 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 lashing year. This latter issue is the topic of this section. 

Under the status quo alternative, 25 percent of the initial TAC proposed for Pacific cOO during 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 cOO with gear other than trawl gear commences on January 1 of each year; fishing with 
trawl gear is prohibited until January 20. 

Under one alternative, the FMP would be amended to establish a September I - August 31 fIShing 
year for Pacific cOO. Two optiom are pre."iented to implement this alternative. Option 1 would revise 
the annual specification process so that final initial TAC amounts for Paeific cOO 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 aHow for the harvest of a subsequent 
year's interim TAC starting on September 1 of the current year. 

Option 1 would require that final ABC, TAC, and PSC bycatch allowances be published in the 
Federal Reaister 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 [or publication in the rederal 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 cOO to support proposed and fmal 
recommendations by the Council. 

Under Option I, directed fishing for Pacific cod would commence on September 1 and continue until 
the directed fishing allowance is reached subject to bycatch and other regulatory constraints (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 ofTAC 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 information 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 specifications for a Pacific cod TAC and 
associated PSC allowances separate from other groundfL'ih 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 include tho.o;e 
associated with (1) BSA! 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 I';tarting 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 byeatch 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 C06ts 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 option, 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 TAG; at 
25 percent of the TAG; 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 ftsheries 
would be closed until the final TAC specifications were effective, typically by late January or February 
of eacb 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 C06ts could 
be incurred by the fIShing industry, however, becaw;e 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 weekJy catch of Pacific cod in all fisheries in January and 
February, 1993), the interim ftshery 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 to establish trimester apportionments of the Pacific cod TAC. 
Under this alternative, there are three oplions concerning the CounciJJNMFS 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 w;ed annually. The last option would 
be similar to the process currenlly followed by the Council for selting 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, NMFS simply cannot 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 lash the Council loads into the process, the less likely NMFS is going to be able to get the 
final specs filed 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 resuh in carefully reasoned allocation 
decisions or perhaps even conservation decisions. There is doubt whether the spec process will allow 
NMFS time to ensure that it is meeting the requirements of other applicable law, such as, the 
Endangered Species Act (ESA), the Marine Mammal Protection Act (MMPA) and the National 
Environmental Polil.), Act (NEPA). It is not known if GCAK would flatly say as a matter of law thai 
apportioning the Pacific cod TAC by seasons annually in the spec process is illegal. However, GCAK 
probably 'NOuld 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 
detenninations 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 ftsheries 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. 

4.2.8	 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 catch 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 to be taken as bycateh in other 
fISheries (principally non-cod trawl fisheries); (4) its own halibut PSC limit; and, particularly if the 
PSC limits do not coll.'itrain catch, (5) 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 
optimal 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 fLShery, 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. 

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. Fint, the 
seasonality of demand principally affects the optimal season through storage and interest costs. 
Second, consistenl.)' 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 year to September - August 

One alternative is to allocate 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 benefilS of changing the fishing year would be eJiminated 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 
fisheries in terms of the amount of the cod TAC that is reserved for cod bycatch in other fIsheries. 
However, the ftshing year change could increase the probability that cod would become a prohibited 
species in other groundfish 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 ENRIMRFA That 
information is based on data and analyses contained in Chapters 2 and 3 and Appendices A - 1. 

1. 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 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. Current Dependence on the Cod Fishery 

Because the preferred alternative will fIX the distribution of cod between the trawl and non-trawl 
ftsheries 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 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 
tbird trimesLer. However, the latter benefit is expected to be quite small because tbe fIXed gear 
fishery is expected to request and take most or perhaps aU of its annual apportionment 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 imporlance 
of BSAl cod in the budgets of most households, (2) the availability of substitutes for BSAl 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 small of an effect on the distribution of catch to 
have a measurable effect the competitiveness of the US flShing 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 to meeting business plans and being competitive in jntemational markets. 

8. &pecLed Effects on Reporting, Management, Enforcement, and Information Cost'> 

The preferred ahernative 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 apected to havc a significant effect on the ability of the groundflSh 
fishery to take the 2.0 million mt OY approximately within the halibut PSC limits for the groundflSh 
fIShery. 

10. Differences in the Quantity and Quality of Biological Data from the Cod Fisheries 
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The preferred alternative is nol expected to change the quantity and quality of biological data from 
the cod fisheries. 

11. 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. 

12. 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. 

13. Fairness and Equity 

The determination of what is fair is very subjective. The Council hali oHen 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 nol 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 
[rom 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 metric 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. 

14.	 Options for Changing the AJlocation of the Cod TAC Among Trimesters Once the Initial 
AJlocation Has Been Established 

By limiting the framework authority to apportion seasonally its portion of the cod TAC to the 
Iongline 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. 

]n summary, the preferred alternative meets the Council's Objective to provide a measure of stability 
10 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 preferred 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 alternatives considered would not affect 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 BSAl total allowable catch specifications (January 21, 1992), and 
Amendment 18 to the BSAI FMP (March 4. 1992); and (2) the infonnal consultations conducted 
regarding the impacls of the 1992 GOA total allowable catch specifications (December 23, 1991), the 
1993 BSAl and GOA total allowable catch specifications on SteUer sea lions (January 20, 1993, and 
January 22,1993. respectively), the Lmpacts of the 1993 BSAl and GOA groundfIsh fISheries on listed 
species of salmon (April 21. 1993) and listed species of seabirds (United States Fish and Wildlife 
Service, February 1, 1993). Therefore, no further consuhation, pursuant Lo Section 7 of the 
Endangered Species Act, is required for implementation of any of the alternatives, including the 
propolled action. 

Each of the alternatives discussed arove 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)(I) 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 $ tOO million or more? 

2.	 WiU 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, productivlty, 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 redistri.bution of costs and benefits. 
The alternatives are expected to have different effects roth 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 to 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 colUidered could have advenoe 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	 IMPACfOFTHEAMENDMENTRELATIVETOTHEREGULATORYFLEXIBILITY 
ACf 

The Regulatory Flexibility Act (RFA) requires that impacls of regulatory measures imposed on small 
entities (i.e., small busine.')scs, 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 benefit 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. 

9.0	 LIST OF PREPARERS 

National Marine Fisheries Service, AJaska Fisherie!i Science Center 

Rebecca Baldwin, Dave Colpo, Shannon Fitzgerald, Lowell Fritz. Angie Gerig, Dick Kinoshita, Rick 
Methot, Grant Thompson, Joe Terry, Heather Weikart, Vidar Wespestad, and Torn Wilderbuer 

National Marine Fisheries Service, AJaska Region 

Sally Bibb and Sue Salveson 
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Table Al 

Year 

1981
 
1982
 
1983
 
1984
 
1935
 
1986
 
1987
 
1988
 
1989
 
1990
 
1991
 
1992
 

Sources: 

J\nnual BSJU Pacific cod catch, TAC, biomass, and catch as a percent 
of biomass, 1981-9:: (metric tons). 

Total , change froln 
catch previous year 

62, 395 
64, 944 4.1% 
97,278 49.2~ 

127,735 31.3% 
144,272 12.9% 
137,869 -4.4% 
157,611 14 .3% 
197,054 25.0% 
168,382 -14.6% 
175,535 4.2% 
218,064 24.2~ 

205,326 -5.8%

,TJ\C %	 of TAC Biomass Catch as a 
taken estimate of biomass 

78,700 79 . 3% 1,011,]83 6.n 
78,700 22.5~ 1,199,875 5.4% 

121),000 81_ H
210,000 60.8% 
220,000 65.61 
229,001) 60.2-% 
280,000 56.n 
200,000 98.5% 
226,079 74.5% 
199,975 87.8% 
194,650 112.0% 
182,000 112.8% 

The estimates of foreign and joint venture 
the estimates of domestic cat.ch for 1981--89 

I, 285, 638 7.6% 
1,269,541 10.n 
1,313,957 11.0% 
1,241,831 11.1% 
1,253,152 12.6% 
1,199,335 16.4% 
1,045,358 16.1-% 

891.171 19.7%
 
794,191 27.5%
 
717,532 28.6%
 

catch for all years and 
are from PacFIN. The 

1990 €stimates of domestic catch are from the weekly processor 
report data set. The 1991-92 estimates of catch are blend 
estimates based on both observer and weekly processor data sets. 
with the exception of the 1981-89 domestic data, these data 
include estimates of discards. These are the sources of all the 
catch and product 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 "'Ire interpo1qted from th,? 
AI sUrvey estimates. 
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T3.bl'" ,;2 

Ye3.r 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

Sources: 

Table A3 

Year 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
199':: 

Sources; 

AnnuQl BSAI Pacific cod catch by fishery, 1981-92 (metric tons). 

F'oreign Joint Venture Domestic 
C'ttch Share Catch Share Catch Share 

39,113 63% 9, 159 15% 14,123 23%
 
28,174 43% 13,592 21' 23,179 36%
 
41, 506 43% 14,362 15' 41, 410 43%
 
58,510 46% 30,771 24% 38,453 30%
 
57,177 40% 41, 272 2?% 45,823 32%
 
39,860 29% 63,942 46% 34,068 25%
 
54,746 35' 58,157 37% 44,708 28'
 

109,891 56% 87,163 44%
 
44,617 26'; 123,764 74%
 

8, 07'/ 5~ 167,458 95'
 
218,064 100%
 
205,326 100%
 

1981-90 PacFIN, 1990 - 'VleE-k1y processor report, 
1991-92 Blend estimates. 

Annual BSAI Pacific cod catch by gear, 1981-92 (metric tons) . 

Long1ine GE-ar Pot Ge~'tr Tr~'t;.;l Ge~'tr 

Catch Share Catch Share C~'ttch Share 

6,113 10% 56,283 90%
 
3,622 6% 61,322 94%
 
6,851 7% 21 0% 90, 407 93%
 

27,453 21% 100,282 79%
 
37,621 26% 106,651 74%
 
26,611 19% 63 0% 111,196 81%
 
48,417 31% 89 0% 109,104 69%
 

2,564 1% 329 0% 194,160 99%
 
13,952 8% 164 0% 154,265 92%
 
47,598 27% L 386 1% 126,413 72%
 
79,703 37% 6, 673 3% 131,688 60'
 

101, 182 49% 13,680 7% 90,272 44'
 

1931-90 PacFIN, 1990 - Weekly processor report, 
l?91-92 Blend estimates. 
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Table A4	 Annual distribution of BSAI Pacific cod catch among gear groups 
by fishery, 1981-92. 

Annual distribution (metric tons) 

Foreign Joint Domestic 
Venture 

Year Long1ine Trawl Trawl LClngl ine Pc,t Traw-1 

1981 6,086 33,027 9, 159 27 14,097 
1982 3,617 24,556 13,592 5 23,175 
1983 6,347 34,660 14,362 4 21 41,3B5 
1984 27,445 31,L'65 30,771 8 38,445 
1985 37,572 19,605 41,272 49 45,774 
1986 26,563 13,298 63,942 48 63 33,956 
1987 47,028 7,718 58,157 1, 389 89 43,230 
1988 109,891 2, 564 329 84,269 
1989 44,617 13,952 164 109,647 
1990 8,077 47,598 1,386 118,336 
1991 79,703 6,673 131, 688 
1992 101,182 13,680 90,272 

Annual percent distribution 

Foreign JV Domestic 
Long1ine Trawl Trll.w1 Long 1ine Pot Trawl 

Year 

0'
1981 16' a4% lOot 11) 0%
 
1982 13% 87% 100% 100%
 
1933 16% 84% 100% D' 100';;
 
1984 47% S3 % 100% 0' 100~
 

1985 66% 34% 100% 100%
 

0'"'
 
0'
 

1986 67% 33% 100% 0% 0' 100% 
1987 86% 14% 100% 3% 0' 97% 
1988 100% l% 0% 97% 
1989 100% 11' 0' 89% 
1990 100% 28% 1% 71' 
1991 37% 3% 60% 
1992 49% 7% 44% 

Sources;	 1981-90 PacFIN, 1990 - Weekly processor report, 
1901-92 Blend estimates. 
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Table AS Closures of the domestic trawl fishery for 
Pacific Cod lD the BSAI, 1990-92. 

Year	 Area Date Cause 

1990	 l!2H 5/30 - 12/31 PSC - Halibut 
BSAI 6/30 - 12/31 PSC - Halibut 

1991	 l/2H 2/17 - 3/31 PSC - Halibut 
BSAl 3/08 - 3/31 PSC - Halibut 
1/2H 4/19 - 5/03 PSC - Halibut 
1/2H 5/03 - 12/31 PSC - Halibut 
BSAl 5/08 - 7/01 PSC - Halibut 
BSAI 7/08 - 1:2/31 PSC - Halibut 

1992	 1 2115 - 12/31 PSC - Bairdi crab 
BSAI 2116 - 3/07 PSC - Halibut 
BSAI 5/6 - 12/31 PSC - Halibut 

Source:	 NNFS Alaska Region. 

Table A6	 Annual distribution of BSAI Pacific cod catch by seasons, 
1981-92 (metric tons). 

Jan-May Jun-Aug Sep-Dec 
Yeat" Catch % Catch % Catch % 

1981 17,155 27% 17,112 27% 28,l~9 45% 
1982" 19,080 29% 23,757 37% 22,107 34' 
198] 44,5]6 46' 3 0,762 32% 21,980 23% 
1984* 51,021 40' 29,233 23% 47,480 37% 
1985 68,884 48' 32,100 22% 43,287 30% 
1986 65,546 48% 33,024 24% 39,300 29% 
1987 83,164 53% 27,553 In 46,894 30% 
1988 126,366 64' 25,l64 13' 45,524 23% 
1989" 
1990" 

93,317 
113,787 

55' 
65' 

28,954 
32,720 

17' 
D' 

46,111 
29,029 

27% 
17% 

1991 140,154 64' 41,318 19% 36,592 17% 
1992 132,778 65. 60,0'35 29% 12,453 6% 

Note:	 These data ace foe the foreign, Joint venture, and 
domestic fisheries combined . 
• - Strong year classes. 

Sources:	 1981-90 PacFIN, 1990 - '''eekly processor report, 
1991-92 - Blend estlmates. 
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TClbl-= AI Monthly P~cific cod catch in the BSAI, 1981-92 . 

Catch in thousands of metric tons 

Year ~Tan Feb Mar Apr May Jun Jul Aug Sep Get Nov Dec 

1981 2.0 3.2 2.2 2.3 7.5 6.7 4.8 5.6 6.2 7.6 5.5 8.8 
1982 1.6 1.3 4.4 7.5 4.3 4.1 11.6 8.0 5.2 4.3 5.6 7.0 
19133 3 . 3 9.8 9.4 11.0 11.0 10.3 10.1 10.4 3.5 3.3 5.3 9.9 
1934 2.4 7.6 14.2 21.7 5.2 9.8 9.3 10.1 8.6 8.2 13.0 17.7 
1935 3.2 17.9 15.9 14.2 17.7 8.4 12.6 11.1 9.2 12.7 10.9 10.5 
198& 2.3 18. 1 18.2 15.2 11.7 13. 9 9.2 9.9 10 . 8 10.2 13 . 1 5.3 
1987 7.6 33 . 0 21. 1 11.2 10.3 10. 9 11.0 5.6 4.4 15. 0 14.9 12.6 
1988 20.2 37 . 1 33.1 27.8 8. 1 10. 0 8.7 6.5 11. 9 14.7 10.5 8.4 
1989 23.7 25.2 13.8 15.7 9.9 11] . 0 10.0 8.9 15.3 10.2 8.7 12.0 
1990 21.1 30. 0 25.1 17. ij 19.13 15.0 7.4 10. 4 9.3 8.3 6.4 5.1 
1991 23.3 26.5 23.8 51. 3 15.1 9.1 13.2 19. 1 10.3 9.6 10.3 6.5 
1992 16. 0 26.6 30. :; 43.6 16.4 16. 6 25.2 18. 3 9.4 1.8 .4 .9 

Catch as a perc~nt of annual catch 

Year Jan Feb Mar Apr May .Jun ~Tul Aug Sep Oct Nov Dec 

1981 
1982 

3% 
2% 

5% 
2% 

4%,. " 12% 
12% 

7% 
11' 

"' 
8% 

18% 
9% 

12% 
10% 

8% 
12%,. 9% 

9% 
14% 
11% 

1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

3% 
2% 
2% 
2% 
5% 

10% 
17% 
12% 
11% 

10% 
6% 

12% 
U% 
21% 
19% 
15%,,. 
12% 

10% 
11% 
11% 
U% 
U% 

'" 8% 
14% 
11% 

11% 
17% 
10% 
11% 
n 

14% 
9% 

10% 
24% 

11% 
4% 

12% 
9%'.,. 
4% 
6% 

11%,. 

II< 
8% 
5% 

10%,. 
5% 
5% 
9% 

" 

10%,. 
9%,. 
7% 
4< 
5% 
4% 
6% 

11% 
8% 
8%,. 
4% 
3% 
5% 
5% 
9% 

",. 
6% 
8% 
3% 
6% 
n 
5% 
5% 

3% 
6% 
9%,. 

10%,. 
6% 
5% 
4% 

5% 
10% 

8% 
10% 

9% 
5% 
5% 
4% 
5% 

10% 
14%,. 
"8% 
4%,. 
J% 
p . 

1992 8% U% 15% 21' 8% 8' 12% 9% 5% 1% 0% 0% 

Sources; 1981-90 PacFIN, 1990 Weekly processor report, 
1991-92 Blend estimates. 
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Table A8 Seasonal Pacific cod catch in the BSAI by fishery and gear, 
1981-92. 

Catch w thousands of metric tons 

Year LGL 
Foreign 

TWL Total 
JV 

T'dL Total LGL 
Domestic 
POT TWL Total 

1981 
Jan-May 
Jun-Aug 
Sep-Dec 

1.4 
.7 

4 . 0 

8.8 
7 . 9 

16.4 

10.2 
8.5 

20 .4 

2.2 
5.3 
1.7 

2.2 
5.3 
1.7 

.0 

.0 
4.8 
3.2 
6. 1 

4.8 
3.2 
6.1 

1982 
Jan-May 
Jun-Aug 
Sep-Dec 

.5 

.5 
2.5 

5.7 
6.6 

12.3 

6.3 
7.1 

14.8 

3.9 
8.9 

.7 

3.9 
8.9 

.7 
.0 

8.9 
7.7 
6.6 

8.9 
7.7 
6.6 

1983 
Jan-May 
Jun-Aug 
Sep-Dec 

3.2 
.8 

2.8 

10.6 
9.1 

15.0 

13 .8 
9.9 

17 .8 

3.6 
10.4 

.4 

3 .6 
10.4 

.4 
.0 
.0 

.0 27.1 
10.5 
3.8 

27.2 
10.5 
3.8 

1984 
Jan-May 
Jun-Aug 
Sep-Dec 

5.3 
2.2 

20.0 

2.8 
11.8 
16.4 

8.0 
14.0 
36.5 

17.2 
11. 1 
2.5 

17 .2 
11.1 
2.5 

.0 

.0 

.0 

25.8 
4.2 
8.5 

25.8 
4.2 
8.5 

1985 
Jan-May 
Jun-Aug 
Sep-Dec 

13.7 
1.7 

22.2 

1.2 
5.6 

12.8 

14.9 
7.3 

35.0 

17.3 
18.4 

5.6 

17 .3 
18.4 
5.6 

.0 

.0 

36.7 
6.4 
2.7 

36.7 
6.4 
2.7 

1986 
Jan-May 
Jun-Aug 
Sep-Dec 

8.9 
.4 

17.2 

.2 
4.6 
8.4 

9 . 1 
5.0 

25.7 

30 . 1 
21.6 
12.2 

30 . 1 
21. 6 
12.2 

.0 

.0 

.0 

.1 

.0 

26.2 
6.4 
1.3 

26.3 
6.4 
1.4 

1987 
Jan-May 
Jun-Aug 
Sep-Dec 

20.8 
.2 

26.0 

.0 
1.1 
6.6 

20.8 
1.3 

32.6 

39 . 0 
15.6 
3.6 

39 .0 
15.6 

3 .6 

.6 

. 3 

.4 

.0 

.0 

. 1 

22.7 
10.4 
10.1 

23.4 
10.7 
10.6 

1988 
Jan-May 94.0 94.0 .2 .1 32.1 32.4 
Jun-Aug 
Sep-Dec 

8.3 
7.6 

8.3 
7.6 

.5 
1.9 

.1 

.2 
16.3 
35.9 

16.9 
37.9 

1989 
Jan-May 34.0 34.0 2.6 .0 56.7 59.3 
Jun-Aug 
Sep-Dec 10.6 10.6 

3.7 
7.7 

.1 

.0 
25.2 
27.8 

29.0 
35.5 

1990 
Jan-May 
Jun-Aug 

8.1 8.1 13 .2 
16.8 

.0 
1.0 

92 .4 
15.0 

105.6 
32.7 

Sep-Dec 17 .7 .4 11. 0 29.0 
1991 

Jan-May 28.7 .1 111.4 140.2 
Jun-Aug 21.6 2 .9 16.9 41.3 
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 12.0 60.0 
Sep-Dec 6.2 .6 5.6 12.5 
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Table A8 Continued. 

percent of annual catch 

Foreign JV Domestic 
Year LGL TI'iL Total TIlL Total LGL POT TIIJ'L Total 

1981 
Jan-Ma.y 23% 27% 26% 24' 24% 97% 34% 34% 
Jun-Aug 11%- 24% 22% 58' 58% J% 23% 23% 
Sep-Dec 66% 51J% 52% 13% 13' 43% 43% 

1982 
Jan-May 15% 23% 22% 29% 29-% 38% 38% 
Jun-Aug 15% 27% 25% 66' 66% 100% 33% 33% 
Sep-Dec 70' 50' 53' 5' 5' 28' 28' 

1983 
Jan-May 47% 30' 33% 25% 25% 100·'t, 66% 66% 
,Jun-Aug 12% 26% .24\ 72% 72% 67% 25. 25' 
Sep-Dec 41% 43% 4.3% 3% 3% " , 9% 9%~~. 

1984 
Jan-May 19% 9% 14. 56% 56. 25' 67% 6" 
Jun-Aug 8. 38% 24' 36% 36' 25. 1l< 11% 
Sep-Dec 73' 53% 62% 8% 51% 22' 22' 

1985 " 
Jan-Md'i 36' 6% 26% 'l2 'l; 42% 80% 80' 
Jun-Aug 4' 29% 13% 44' 44' 48% 14' 14' 
Sep-Dec 59% 65' 61% 14% 14% 52% 6' 6,:!; 

1981) 
Jan-May 3)% 2% 23% 4" 4" 0% 98' 77% 77% 
Jun-Aug 2% 35% 13' 34' 34' 30' 19% 19% 
Sep-Dec 65% 63% 64% lSI%- 19% 70' 2% 4. 4' 

1987 
,Jan-May 44% 0% 38% 6" 67% 45%" l%- 53' 52% 
,Jun-Aug 0% 15' 2% 27% 27% 25' 1% 24% 24% 
Sep-Dec 55' 85% 60% 6% 6' 31%- 98% 2J% 24% 

1988 
,Jan-t1ay B6% 86' 28% 38% 37% 
Jun-Aug B' 8' 20%" J2% 19% 19% 
Sep-Dec 7% L. 50% 43% 43%7" 

1989 " 
Jan-Ma~; 76% 76% 18% 28% 52% 48% 
~Tun-Au9 25% 42% 23% 23% 
Sep-Dec 24' 24% 55. 30' 2S> 29% 

1990 
Jan-May 100% 100% 28% 0' 78~ 63% 
Jun-Au'j 35' 'In 13% 20% 
Sep-Dec 3" 29% 9% 17% 

1991 
,Jan-May ) 6% 85' 64' 
Jun-Aug 27% 43%" 13% 19% 
Sep-Dec 37% 56' 17%3' 

1992 
Jan-May 56% 27% 80' 65% 
Jun-Aug 38% 69% 13% 29% 
Sep-Dec 5% 4% 6' 6% 

Sources:	 1981-90 pacFIN, 1990 Weekly processor report,
 
1991-92 Blend estimates.
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Table A9 Distribution of domestic BSAI Pacific cod catch by flshery and month, 1990-92. 

Cod catch in thousands of tn'2tric tons 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

1990 
Long1ine 

Cod 2.58 3.49 1. 89 1. 66 3.51 4.14 5. 39 7.11 5.31 6.12 3.55 2.65 47.40 
Non-cod .01 .01 .00 .00 .03 .02 .05 .04 .02 .00 .19 

Pot 
Cod .00 .36 .63 .20 .17 .02 1. 39 

Trawl 
Cod 12.48 18.40 19.87 12.26 12. 17 6. 18 .25 .02 .06 .19 2.55 2.33 86.77 
Non-cod 4.25 2.79 2.14 J . 91 4.12 4.60 1. 32 2. 60 3.71 1. 7 5 .27 .11 31.57 

1991 
Long1ine 

Cod 4.78 4 . 90 4.96 6.76 7.23 6.48 6. 23 8.69 6.44 7.15 9.71 6.07 79.39 
Non-cod .00 .00 .04 .02 .00 .01 .11 .08 .02 .01 .01 .00 .32 

Pot 
Cod .00 .02 . 03 .72 2.13 1. 28 1. 50 .54 .45 6.67 

Trawl 
Cod 11. 24 13.61 16. 04 43.13 5.80 .01 .30 .00 90.14 
Non-cod 7.32 8.03 2.74 1.37 2.11 2.57 5.82 8.16 2.53 .89 .00 41. 55 

1992 
Longline 

Cod 7.87 9.88 10. 68 17.38 10.45 10.23 15.83 12.37 6.21 100.9 
Non-cod .00 .13 .00 .01 .00 .01 .05 .07 .01 .28 

Pot 
Cod . 05 .00 .00 .42 3. 19 2.72 4.32 2.38 .59 13.68 
Non-cod .00 .00 .00 

Trawl 
Cod 1. 25 4.96 16.70 23.04 1. 71 .22 .00 47.88 
Non-cod 6.86 11.59 2.75 2.76 1. 03 3.45 4.91 3.38 2.57 1. 77 .36 .95 42.39 
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Table A9 Continued. 

Percent distibution of cod catch among months by fishery 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

1990 
Lorlgl ine 

Cod 
Non-cod 

Pot 

5% 
6% 

7< 
7% 

4% 
0% 

3% 
2% 

7% 
13% 

9% 
12% 

11% 
24% 

15' 
23% 

11% 13% 
1" ,.. 7% 

" 
6% 100% 

100% 

Cod 
Trawl 

0% 26% 46% 15% 12% 2% 100% 

Cod 
Non-cod 

14% 
13% 

2H 
9% 

23% 
7% 

14% 
12% 

14% 
13% 

7% 
15% 

0% 
4% 

0% 
8% 

0% 
12% 

0% 
6% 

2% 
1% 

3% 
0% 

100% 
100% 

1991 
Longline 

Cod 
Non-cod 

Pot 
Cod 

Trawl 
cod 
Non~cod 

6% 
0% 

12% 
18-'; 

6% 
1% 

0% 

15% 
19% 

6% 
13 % 

0% 

18% 
n 

9% 
7< 

1% 

48% 
3% 

9% 
1% 

6% 

5' 

8% 
2% 

0% 
6% 

8% 
36% 

11% 

0% 
14% 

11% 
25% 

32t 

0% 
20% 

8% 
7% 

19% 

6% 

n 
3% 

23% 

2% 

1~% 

2% 

8% 

0% 

8' 
1% 

7% 

luu%
100% 

100% 

lOOt 
lOOt 

1992 
Longline 

Cod 
Non-cod 

Pot 
Cod 
Non-cod 

8' 
1% 

0% 

lOt 
47% 

0% 

11. 
0' 

0% 

17< 
4' 

3% 

10' 

" 
23% 

lu % 
2% 

20% 
49% 

16% 
18' 

32% 

12' 
25% 

17% 
51% 

6% 
2% 

4% 

luO% 
100% 

100% 
100% 

Trawl 
Cod 
Non-cod 

3% 
16% 

10% 
27% 

35% 
6% 

48' 
7% 

4% 
2% 

0' 
B% 12% 

0% 
8' 5% . 1% 2% 

100% 
100% 
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TablEe A9 Co"tinuEed. 

PEercent distibution of cod catch among fisheries by month 

Y-=ar Jon Feb Har Apr May Jun Ju1 Aug Sep Oct Nov Dec Total 

1990 
Longline 

Cod 
Non-cod 

Pot 
Cod 

Trawl 
Cod 
Non-cod 

Total 

12% 
0' 

65% 
22% 

100% 

14% 
0% 

75' 
11' 

100% 

S, 
0% 

82% 
9% 

100~ 

9% 
0% 

69% 
22% 

100% 

la, 
0' 
0' 

61% 
21. 

100% 

28' 
0' 

41% 
31% 

100% 

72% 
1% 

5' 

3' 
18% 

100% 

6S' 
0% 

6% 

0' 
25. 

100% 

57% 

2' 

l' 
40. 

100% 

74%
0' 
2% 

2' 
21. 

100% 

56%
0' 
0% 

40% 
4. 

100% 

52% 

46% 
2% 

100% 

2a, 
0% 

l' 

52. 
19% 

100% 

1991 
Longline 

Cod 
Non-cod 

Pot 
Cod 

Trawl 
Cod 
Non-cod 

Total 

20% 
0% 

4a, 
31% 

100% 

18' 
0% 

0' 
51% 
30% 

100% 

21% 
D. 

0% 

67% 
12. 

100% 

13' 
0% 

0% 

84' 
2% 

100% 

4a, 
0% 

38% 
14' 

100% 

71% 
0. 

0% 
28% 

100% 

47%

I' 
" 
2. 

44% 
100% 

46% 
D. 

11. 
O. 

43% 
100% 

62% 
0' 

12% 

25% 
100% 

75' 
0% 

16% 

9% 
100% 

95% 
0% 

S% 

0% 
100% 

93% 
0% 

7';; 

10 OJ,; 

36% 
,)% 

3% 

41% 
In 

100% 

1992 
Longline 

Cod 
Non-cod 

Pot 
Cod 
Non-cod 

Trawl 
Cod 
Non-cod 

Total 

49% 
D. 

D. 

B. 
42% 

100% 

37% 
0% 

0% 

19'
44' 

100% 

35' 
0% 

0% 

55% 
9% 

100% 

40% 
0' 

l' 

52% 
6' 

100% 

64% 
0% 

19% 

10% 
6% 

100% 

62' 
0' 

16. 
0% 

I'
21' 

100% 

6}% 
0% 

I" 

20% 
100% 

6S' 
0' 

13% 
0% 

0' 
19% 

100% 

66% 
0% 

6% 

27% 
100% 

10iJ% 
10iJ% 

100% 
100% 

100% 
100% 

49% 
O. 

7% 
0% 

23% 
21% 

100% 

Sources: Weekly processor report data 
Blend estimates 1991-92. 

- 1990. 
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Table AI0	 Annual distribution of BSAI Pacific 
daffiest ic (DAP) fishery by gear and 
1990-92 (metric tons) . 

Gear" Ti3.rge t 1990	 1991 ,
0speCles Catch % Catch 

Long1ine 
Pacific cod 47,404 99.6% 79,387 99.6% 
Hockfish 7 · 0% 2 .0% 
Sablefish 131 · 3 % 283 4'• 0 

Turbot 36 .1% 0 .0% 
Other 20 .0% 31 .0% 
Total 47,598 100% 79,703 100% 

Pot 
Pacific cod 1,386 100% 6,673 100% 
Sablefish 
Other 
Total 1, 386 100% 6, 673 100% 

Trawl 
Pacific cod 86,770 73.3% 90,141 68.5% 
Arrowth fl. 44 .0% 25 .0% 
Atka mack. 3,608 3.0% 2,411 1. 8% 
Flat-other 34 .0% 957 .7% 
Pollock-bot 17,138 14.5% 22,013 16.7% 
Pollock-mid 5,467 4.6% 4,621 3.5% 
Hock sale 2,939 2.5% 6,365 4.8% 
Hockfish 1,580 1. 3% 1,028 .8% 
Sablefish 6 0' 12 .0%• 0 

Turbot 112 
• 1·0 

115 .1% 
Yellowfin 546 · 5'", 3,994 3.0% 
Other 93 .1% 7 .0% 
Total 118,336 100% 131,688 100% 

Other 
Pacific cod 139 100% 
Other 
Total 139 100% 

Grand total 167,458 100% 218,064 100% 

cod catch In the 
target species, 

1992 
Catch 

100,903 

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 

90,~72 

117 
76 

192 

205,326 

,
0 

99.7% 

l'· ~ 

.1% 
100% 

100% 
O·• 0 

· 0 % 
100% 

53.0% 

:3 .8% 
.5% 

21.7% 
4.1% 
5.9% 
1. 4% 

9.5% 
2'• 0 

100% 

60.6% 
39.4% 

100% 

100% 

Sources: Weekly processor report data - 1990. 
Blend estimates - 1991,-92. 
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Table All Cod bycatch l~ates in other groundEish fisheries 
by gear and target species, 1990-92. 

Cod catch as a percent of other groundfish catch 

Gear/Target 
specles 1990 1991 1992 

Long1ine 
Arrowth fl. 
Rockfish 
Sablefish 
Turbot 
Other 
Total 

21. 0% 
3.5% 
9.4% 

11.0% 
4.5% 

.0% 
7.4% 
6.3% 

),?• _ 0 

69.7% 
6.8% 

.0% 
3.5% 

3.5% 

Pot 
Sab1efish .0% 45.7% 
Other .0% .0% 
Total .0% 1.8% 

Trawl 
Arrowth fl. 2.8% 1. 0% 
Atka mack. 12.7% 8.6% 6.9% 
Flat-other 4.6% 6.7% 6.5% 
Pollock-bot 10.5% 6.1% 3.0% 
Pollock-mid .5% .4% .5% 
Rock sole 10.1% 8.7% 10.6% 
Rockfish 5.2% 11.4% 6.8% 
Sablefish .8% 2.2% • 0 % 
Turbot .9% 1. 4% 
Yellowfin 3.1% 2.9% 4.5% 
Other 35.9% 2.8% 27.7% 
Total 2.1% 2.2% 2.4% 

Source:	 Weekly processor report - 1990. 
Blend estimates - 1991-92 . 
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Table A12 C:umulative cod catch and cumulative halibut bycatch by gear and date, 1992. 

\.\'''ek Long1ine Fot Trawl Total TL~wl Cod Longline 
ending Cod Otho;,r Cod Other Cod Oth02r Cod Hu1ibut Halibut 

1/ L'5 1, 228 0 14 0 0 0 I, 242 0 59 
1112 2,246 0 27 0 0 0 2,273 0 109 
1119 3, 9°1 3 47 0 0 0 3, 951 0 159 
1/26 5,854 3 49 0 146 3, 0\1 01 9,453 6 218 
2/02 7,871 4 49 0 1, 249 6,365 16,037 53 273 
2/09 9,875 4 50 0 3,234 10,883 24,047 136 324 
2/16 12,229 134 50 0 6, 033 14,208 32,654 190 370 
2/23 14,720 134 50 0 6,210 16,858 37,972 193 414 
3/01 17,748 135 50 0 6,210 18,456 4;::,598 19] 446 
3/08 19,744 135 50 0 6,735 19,555 46,219 215 499 
.3 / 15 ;;2,489 135 50 0 12,059 20,133 54,865 352 553 
3/22 25,429 135 52 0 17,713 20,552 63,881 502 1;('0 

3/29 28,432 135 52 0 22,914 21,208 72,741 634 687 
4/05 31,788 144 63 0 26,194 21,946 80,135 707 877 
4/12 34,996 US 88 0 32,997 22,844 91,069 891 997 
4/19 38,240 145 125 0 37,700 23,596 99,806 1, 078 1, 133 
4/26 41,816 145 198 0 42,542 23,971 108,673 1, 395 1,293 
5/03 45,816 146 470\1 0 45,956 23,971 116,364 1, 663 1,452 
5jlO 48,722 147 906 0 47,489 24,014 121,277 1,787 1, 551 
5/17 50,831 147 1,846 0 47,654 24,259 124,737 1,793 1, 668 
5/24 53 , 440 148 ;;,838 0 47,657 ~4, 900 128,983 1,793 1,867 
5/31 5 1),263 148 3,667 0 47,668 25,000 132,746 1,793 2,151 
6/07 59,020 148 4, 309 0 47,668 26,026 137,171 1,793 2,499 
6/14 61,157 149 4,938 0 47, 668 27,228 141,139 1,793 2, 8 (I 9 
6/21 63, 674 150 5, 68~ 0 47,877 27,836 145,220 1, 798 3,257 
6/28 66,498 154 6,389 0 47,883 28,450 149,375 1, 798 3,883 
7/05 69,251 155 7,373 0 47,883 29,503 154,165 1,798 4, 534 
7/12 72,479 158 8,285 0 47,883 30,396 159,202 1,798 4,991 
7119 76,215 160 9,078 C' 47,883 31,571 164,908 1,798 5, 345 
7/26 79,431 164 9,999 0 47,883 32,760 170,238 1,798 5,728 
8/02 82,329 203 10,705 0 47,883 33,360 174,482 1,798 6, 105 
8/09 85,934 225 11,412 0 47,883 33,835 179,289 1,798 6,536 
8/16 89,236 244 12,165 0 47,885 34,909 184,439 1, 798 6,935 
8/23 92,209 259 12, 632 1 47,835 35, 807 188,792 1,798 7,232 
8/30 94,696 27] 13,089 1 47,885 36,739 192,681 1,798 7,572 
9/05 97,218 273 13,220 1 47,885 37,503 196,098 1, 798 7,811 
9/13 99,440 273 13,49.3 1 47,885 38,001 199,O9~ 1,798 8, 012 
9/20 100,903 278 13,680 1 47,885 38,703 201,449 1, 798 8,162 
9/27 100,903 278 13,680 1 47,885 39,311 202,C'58 1,798 8, 165 
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Table A12 Continued. 

Week Longline Pot Trawl Total Trawl Cod Long1ine 
ending Cod Other Cod Other Cod other Cod Halibut Hal ibut 

10/04 100,903 278 13,680 1 47,835 39,739 202,486 1, 798 8,165 
10/11 100,903 278 13 , 680 1 47,885 40,051 202,793 1,798 8,165 
10/18 100,903 278 13,680 1 47,885 40,351 203,098 1,798 8,165 
10/25 100,903 278 13,680 1 47,885 40,737 203,483 1,798 8,165 
11 /0 1 100,903 278 13,680 1 47,385 41,081 203,827 1, 798 8,165 
11 /08 100,903 278 13,680 1 47,885 41,230 203,976 1, 798 8,165 
11 /15 100,903 278 13,680 1 47,885 41,317 204,064 1,798 8,165 
11/22 100,903 278 13,680 1 47,885 41,404 204,151 1, 798 8,165 
11/29 100,903 278 13,680 1 47,885 41,442 204,189 1, 798 8,165 
12/06 100,903 278 13,680 1 47,885 41,547 204,293 1, 798 8,165 
12/13 100,903 278 13,680 1 47,885 41,819 204,566 1,798 8,165 
12/20 100,903 278 13,680 1 47,885 42.026 204,773 1,798 8,165 
12/27 100,903 278 13,680 1 47,885 42,235 204,982 1, 798 8,165 
12/31 100,903 278 13,680 1 47,885 42,387 205,134 1,798 8,165 

Source: Blend estimates. 
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Table AU	 Distribution of Pacific cod catch among at-sea and 
onshore processors for each of three domestic BSAI 
Pacific cod fisheries, 1990-92 (metric tons). 

1990	 1991 1992 
Longline 

At-Sea 46,533 9B% 78,109 98% 100,312 
Onshore B70 2% 1,278 2% 592 

Pot 

At-Sea 1,027 74% 5,781 9,670 711,

Onshore 35B 26% 892 4.,010 29% 

Trawl 

At-Sea 59,402 68% 59,274 66% 58,057 79% 
Onshore 27,567 52% 30,81;7 34% 9,828 21% 

Sources:	 Weekly processor report data - 1990. 
Blend estimates - 1991-92. 

Table A14	 Percent distribution of species mix in each of three domestic 
BSAI Pacific cod fisheries, 1990-92. 

Longline gear Pot gear Trawl gear 

Species 1990 1991 1992 1990 1991 1992 1990 1991 1992 

Pacific cod 93% 85% 85% 98% 96% 95% 64% 5B% 59% 
Arrowth fl. 1% 2% 1% 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% 
Rock sole 0% 0% 0% " " 5% 4% " RockE ish 0% 0% 1% 0% 0% 1% 2% 1% 
Sablefi.sh 0% 0% 0% 0% 0% 0% 0% 0% 
Turbot 
Ye110wEin 
Other 

0% 
O' 
5%: 

1% 
0% 
8% 

0% 
0% 
n 

0% 
1% 
1% 

0% 
1% 
3% 

0% 
O. 
5. 

0% 
1% 
4% 

0%
O. 
3% 

0% 
0% 
4% 

Source: Weekly processor report data - 1990.
 
Blend estimates - 1991-92.
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Table A15 Annual estimated gross wholesale value for each of three 
domestic BSAI cod fisheries in thousands of dollars, 1990-92. 

1990 1991 1992 

Longline cod fishery 
Cod 
Other groundfish 
Total value 

52,795 
1,044 

53,840 

56,384 
2,127 

58,511 

70,761 
2, 001 

72,762 

Pot cod fishery 
Cod 
Other groundfish 
Total value 

1,501 
4 

1,505 

3,921 
9 

3,930 

9,695 
104 

9,799 

Trawl cod fishery 
Cod 
Other groundfish 
Total value 

94,491 
9, 643 

104,134 

93,782 
9,477 

103,259 

48,553 
5,712 

54,265 

Source: Weekly processor report data 1990-91, 
Product data 1992. 



Table A16 Estimated retained, discar"ded, and total catch tor each 
of three de'llIestic BSAI cod fisheries, 1990-92.
 

Year/Gear/Species Retained Discarded Total % Retained
 

199 U 
Longline 

Cod 47,~58 45 
Other groundf ish I, 06£ 4, 124 

Pot 
Cod 1,382 4 
Other ground fish 2 44 

Trawl 
Cod 
Other groundfish 

83,709 
8,7u] 

3, °61 
40,402 

1991 
Longline 

Ccd 77,8;J2 1, 545 
Other groundflsh 2,215 11,318 

Pot 
Cod 6,498 175 
Other groundfish 32 239 

Trawl 
Cod 87,042 3,099 
Other groundfish 9,785 54,953 

1992 
Longline 

Cod 99,035 1,868 
Other Groundfish 1, 724 16,331 

Pot 
Cod 13,577 103 
Other groundfish 91 (; 5] 

T.raHl 
Cod 44,5;J8 3,337 
Other groundfish 5, 820 27,337 

Source: Weekly processor report data - 1990. 
Blend estimates - 1991-92. 

47,404 
5, 19 ° 
1,~86 

45 

86,770 
49, 106 

79,387 
13,533 

6 I	 €7 J 
271 

90,141 
64,7]8 

100,903 
18, 055 

13 1680 
744 

47,885 
33,157 

100% 
21% 

100% 

"
 
96"% 
18% 

98% 
16% 

97% 
12% 

97% 
15% 

98% 
10% 

99% 
12% 

93%
lB, 
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Table A17 Annual weight (metric tons) by cod product form for three 
domestic BSAI Pacific cod fisheries, 1990-92. 

1990 1991 1992 

Gear/Product Quantitv % Quant it,! % Quantity % 

Longline 
Whole fish 47 0% 105 0% 27 0% 
H & G 27,746 93% 34,962 96% 42,521 96% 
Salted & split 20 0% 127 0% 40 0% 
Roe only 213 1% ~O7 1% 427 1% 
Fillets 13 0% 163 0% 802 2% 
Minced fish 10 0% 150 0% 
Fish meal 1 0% 13 0% 8 0% 
Other 1,691 6% 811 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 49 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 4,129 10% 7,701 20% 686 4% 
H & G 16,704 41% 10,963 29% 5,337 32% 
Salted & spli t 6,275 15% 6,438 17% 2,304 14% 
Roe only 409 1% 353 1% 185 1% 
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 - 1990-91, 
product data - 1992. 
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Table AlB Blend estimates of BSAI groundfish catc:h (metric tons) by species and target fishery, 1991-92. 

Pacific 
cod 

Arrow 
tooth 

Atka 
mack 

Flat 
other 

Pollock Rock 
sale 

Rock 
fish 

Sable 
fish 

Turbot Yellow 
fin 

Other Total 

1991 
Longline 

Cod 
Arr 
Rckf 
SabI 
Turb 
ath 

Subtot 

target 
79,337 

2 
283 

0 
25 

79,697 

2, 1 SS 
5 
1 

1% 
1 
1 

2,358 

3 

0 

4 

327 

3 
26 

1 
0 

357 

2,576 

8 

0 
2,584 

22 

0 

22 

288 
0 

13 
279 

1 

581 

358 
3 
9 

2,528 
6 

2,905 

575 
1 
3 

1,3°° 
12 

1, 890 

3 

3 

7,225 
0 
0 

125 
2 

35 
7,386 

92,920 
8 

30 
4,745 

23 
61 

97,787 

Pot target 
Cod 6,673 
Sabl 
Oth 

Subtot 6,673 

1 
0 

1 

2 

2 

1 

1 

3 

3 

0 

0 

2 

2 

0 
0 

0 

0 
0 

0 

39 

39 

224 

0 
224 

6,943 
0 
0 

6,944 

Trawl target 
Cod 90,141 
Arr 25 
Atk 2,411 
Flat 957 
PolE 22,013 
PolP 4, 621 
Rcks 6,365 
Rckf 1,028 
Sab1 12 
Turb 115 
Yelf 3, 994. 
Oth 2 

Subtot 131,683 

3,466 
1,463 

172 
602 

7,814 
575 
712 

1,497 
155 

1,995 
175 

45 
18, 671 

897 
2 

24,975 

562 
8 
1 

215 

70 
1 

26,732 

4,509 
126 

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

361 
19 

152 
13,410 

5 
35,991 

41,060 
171 
926 

3, 112 
336,500 
1215194 
20,040 

809 
28 

221 
8, 062 

2 
1626125 

6,560 
2 

122 
1, 235 
2,585 

234 
36, 283 

106 

9 
9,665 

0 
56,800 

2, 648 
99 

814 
19 

645 
289 

88 
5,270 

29 
106 

29 
0 

10,035 

17 
30 
55 

2 
28 

1 
8 

47 
97 

257 
1 
1 

543 

190 592 
403 0 

46 
9 4,276 

209 856 
123 52 

1 7,231 
127 6 
189 

5, 060 0° 104,596 
0 

6,357117,609 

4,799 154,879 
113 2,434 
884 30,459 
891 15,129 

4,172381,142 
1,485 1223995 
2,830 79,715 

603 10,069 
23 551 

213 8,196 
3,802143,735 

20 76 
19,8352050381 

Total 218,052 21,030 26,737 36,349 1628711 56,823 10,617 3,448 8,248117,651 27,445 2155112 
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Table A18 Continued. 

Pacific Arrow Atka Flat Pollock Rock Rock Sable Turbot Yellow Other Total 
cod tooth mack other sole fish fish fin 

1992 
Longline target 

Cod 100,903 1,655 57 275 3,188 28 838 179 576 91 11,166 118,957 
Rckf 1 0 1 0 2 0 4 
Sabl 139 268 6 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 91 11,312 123,077 

Pot target 
Cod 13,680 3 12 1 7 2 3 13 9 24 669 14,423 
Sabl 0 0 0 0 0 0 1 
Oth 15 15 

Subtot 13,680 4 12 1 7 2 3 13 9 24 684 14,439 

Trawl target 
Cod 47,885 2,865 3,073 2,487 16,679 3,502 1,176 ,0 81 277 3, 007 81,042 
Atk 3,404 205 44,358 39 683 44 3,494 5 34 0 193 52,460 
Flat 449 351 13 1,342 1, 3 27 699 33 1 14 1,527 1,583 7,339 
PolE 19,615 3,743 296 7,388 635,298 6, 651 507 6 174 818 4,567 679,063 
PolP 3,657 325 44 1,223 756,951 443 132 2 134 23 1,356764,290 
Rcks 5,292 526 8 4,845 10,073 26, 094 0 0 6,636 1, 97 4 55,448 
Rckf 1, 232 1,556 2,164 243 1,338 61 11,936 25 220 0 552 19,328 
Sabl 1 2 26 2 1 31 
Yelf 8,533 437 1 17,033 12,815 14,413 0 0 1137,384 7,915 198,533 
Oth 193 7 1 4 0 33 0 650 888 

Subtot 90,261 10,017 49,957 34,601 1435168 51, 907 17,314 75 661 146,664 21,797 1858422 

Total 204,983 11,945 50,026 34,883 1438365 51,937 18,460 2,074 2,693 146,779 33,793 1995938 

Source: NMFS Alaska Region blend estimates - 1991-92. 
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Table A19 Estima.ted by-:;atch Eor BSAI domest ic groundfish fish~ries by species 
and fishery, 1990-92. 

BE>l"ing Sea/Aleutian Islands 1990 

Fishen· Halibut Bairdi Red king Chinook 0 salmon Herring 

Longline 
Pacific cod 1,73';.4 1,496 2 4 22 
G. turbot 22.3 7 0 0 0 
Rockfish 2.3 0 0 0 0 
Sablefish 332 . 1 46 0 0 0 
Other 8.4 26 0 0 0 
All targets 2,108.7 1,580 2 4 22 

Pot 
Pacific cod 21.2 20,O23 9,762 0 0 
.1\11 targets 21.2 2O,023 9,762 0 0 

Trawl 
Pacific cod 1,456.4 431,222 18,912 J,264 107 
Arrowtooth 2.5 1, 936 13 0 2 
Atka ma,ckerel 138.2 252 25' 90 234 
Flatfish 2.2 4,792 484 1 1 
G. turbot 157.5 2,954 1,184 88 81 
Bottom pol1ock 665.2 176,204 7, 339 1,344 1,723 
Pelagic pollock 2,183.9 567,586 11,526 8,701 13,832 
Rock sole 
Rockfish 

283.8 
125.7 

406,978 
2,909 

58,106 
583 

~~ 01 ,
. " 

11 
206 

Sablefish 4.9 2,120 47 5 0 
Ye110wfin 53.2 112,976 900 19 14 
Other .4 342 0 1 1 
All tdrgets 5,075.9 1,710,657 99,428 13,310 16,215 

All gears/targets 7,205.8 1,732,259 109,19~ 13,814 16,237 

Bering Sea/Aleutian Islands 1991 
Longline 

Pa-:;ific cod 3,714.0 12,262 111 55 61 .0 
Arrowtooth 8.3 0 0 0 0 .0 
G. turbot .5 2 0 0 0 .0 
Rockfish 3.0 1 0 0 0 .0 
Sable fish 343.7 3 ] 71 0 0 .0 
Other 1.2 12 0 a 0 .0 
All targets 4,071.8 12,310 182 55 61 .0 

Pot 
P.s.ciEic cod 59.4 110,506 11,797 0 0 .0 
Sdb1efish .0 2 0 0 0 .0 
All targets 59.4 110,508 11,797 0 0 .0 

Tra<",'1 
Pacific cod 2,924.3 645,179 4,811 7,410 66 17.8 
Arrowtooth 73 . 3 1, 366 7 2 89 .2 
Atka mackerE'l 68.1 324 143 152 20 .0 
Flatfish 75.2 239,510 2,346 47 76 27.8 
G. turbot 403.8 16,709 1,497 39 8 .0 
Bottom po110-:;k 1,180.1 1,013,748 2,596 5,596 11,253 275.8 
Pelagic pollock 271. 9 49,818 269 27,782 22, 123 535.8 
Rock sol~ 1,361.3 854,602 97,960 869 1,040 25.9 
Rockfish 167.0 5, 873 165 816 7 .2 
Sab1efish 41.3 718 2 1 1 .0 
Ye1101.-Jfin 794.1 799,852 23,595 538 1,038 582.5 
Other 1.0 2,612 1 2 1 .0 
All targets 7,364.2 3,631,326 133,511 43,256 35,723 1,466.4 

All gears/targets 11,495.5 3,754,144 145,491 43,311 35,785 1,466.4 

A-21 



'Tdble Ai9	 Continued. 

Bering Sea/Aleutian Isldnds 1992 

F'isherv	 Halibut Bairdi Red king Chinook 0 salmon Herring 

Longline 
Pacific cod 7,926.3 24,084 2,921 49 i17 .0 
Rockfish .5 1 0 0 0 .0 
Sablefish 235.5 17 46 0 0 .0 
All targets 8,164.6 24,123 2,967 50 117 .0 

Pot 
Pacific cod 113.1 2<13,289 10, 5<10 0 0 .0 
All targets 113.2 243,289 10,540 0 0 .0 

'Trawl 
Pacific cod 1, 798.3 195,479 206 4,942 3 ] 5.9 
Atka mackerel 109.4 563 130 35 8 .0 
Flatfish 42.5 91,426 2,427 65 0 1.0 
Bottom pollock 1,961.6 1,527,206 44,290 15,994 ),747 24.9 
Pelagic pollock 238.8 11,605 879 19,906 35,860 1J12.7 
Rock sole 796.0 832,191 60,877 37 0 9.5 
Rockfish 234.7 4, 181 373 1, 169 5 .0 
Sablefish .6 0 0 0 0 .0 
Yellowfin 344.7 1,582,039 63,675 i98 1,017 417.1) 
Other 2.7 3 0 5 0 .0 
All targets 6,033.9 4,248,357 173,389 42,351 4 0, 671 1,071.7 

All gears/targets 14,311.7 4,515,768 186,896 42,400 40,788 1,071.7 

Source;	 Weekly processor report data 1990. 
Blend estimates 1991 - 1992. 
Observer PSC data 1990 - 1992. 

Note:	 Bycatch has not been adjusted for mortality. 
Herring bycatch for 1990 were not available. 
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Table A20 Estimated bycatch mortality for BSAI domestic groundfish fisheries 
by species ar,d fishery, 1990-92. 

Bering Sea/Aleutiar, Islar,ds 1990 

Fishery Halibut Bairdi Red king Chir,ook o salmon Herrinq 

Longline 
Pacific cod 347 . 3 5~, 3 1 4 22 
G. turbot 4.5 3 o o o 
Rockfish .5 o o o o 
Sablefish 66.4 17 o o o 

o 
22 

Other 1 .. 10 o"
All tClrgets 421. 7 585 1 

a 
4 

Pot 
Pacific cod 1.1 7,409 2,929 o a 

2,929All t.'l.rgets 1.1 7,409 
Trawl 

oa 

Pacific cod 
Arrowtooth 
Atka mackerel 
Flatfish 
G. turbot 
Bottom pollock 
Pelagic pollock 
Rock sole 
Rockfish 

873.8 
1.0 

96.7 
1.5 

63 . ° 
399.1 

1,747.] 
198.7 

75.4 

344,977 
1,549 

202 
3, 834 
.2, 363 

140,963 
454,069 
325,582 

2,327 

15,130 
10 

207 
387 
947 

5,871 
9,221 

46,485 
467 

3,264 
o 

90 
1 

88 
1,344 
8,701 

201 
93 

107 
2 

234 
1 

81 
1, 723 

13,832 
11 

206 
Sablefish 2.0 1,696 37 5 a 
Yellowtin 37.2 90,381 720 19 14
 
other .2 274 o 1 1
 
All targets 3,497.8 1,368,525 79,543 13,810 16,215
 

All g~ars/targets 3,920.6 1,376,518 82,472 13,814 16,237 

Berir,g Sea/Aleutian Islands 1991 
Longline 

Pacific cod 742.8 4,537 50 55 61 .0 
Arrowtooth 1.7 o 
G. turbot .1 1 

o o .0a
a
a 

a o • (j 
Rockfish .6 
Sablefish 68.7 ,2o o o a

a 
·
·32 o o 

Othet- .2 5 o o o .0 
All targets 814.4 4, 555 82 5S 61 .0 

Pot 
Pacific o:od 3.0 40,887 3, 539 o o a·
Sablefish .0 1 a 
Oth,=r .0 o a 

a
a 

o .0 
a a·

All targets 3.0 40,888 3.539 o o .0 
Trawl 

Pacific cod 1,754.6 516,144 J,849 7 I 410 56 17.8 
Arrowtooth 29.3 1,093 6 2 89 .2 
Atka mackerel 47.7 259 118 152 20 a·
Flatfish 52.7 191,608 1, 877 47 76 27.8 
G. turbot 161. 5 13,367 1, 198 39 8 a·
8ottom pollock 708.1 810,999 2,077 5,596 11,253 275.8 
lJelagic pollock 217.5 39,855 215 27,782 22,123 535.8 
Rock sale 952.9 683,682 78,368 869 1, 040 25.9 
Rockfish 100.2 4,69.13 132 816 7 .2 
Sabld ish 16.5 575 2 1 1 a·
Yellowfin 555.9 639,882 18,876 538 1,038 582.5 
Other .4 2, 090 1 2 1
 
All targets 4,600.0 2,905,061 106,809 43,256 35,723
 

a·
1,466.4 

All gears/tacgets 5,-117.3 2,950,504 110,430 4.3,311 35,785 1,466.4. 
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Table A20	 Continued. 

Bering Se<l/A1.,uti<ln Is1<lnds 19 9 ~ 

Fisherv Halibut Bairdi P.,d king Chinook 0 salmon Herring 

Longline 
Pacific cod 1,585.3 8,911 L 314 49 117 .0 
Rockfish .1 0 0 0 0 .0 
Sablefish 47 .1 6 21 0 0 .0 
All t<lrgets 1,632.9 8,925 L 335 50 117 .0 

Pot 
Pacific cod 5.7 90, IJ 17 3, 162 0 0 .0 
}\11 targets 5.7 90,017 3, 162 0 0 .0 

Tr<lwl 
Pacific cod 1,079.0 156,383 165 4,942 33 5.9 
Atka macklO'rel 76.6 451 104 35 B .0 
Flatfish 29.7 73,141 L 941 65 0 1.0 
Bottom pollock 1,177.0 1,221,765 35,432 15,994 3,747 24.9 
Pelagic pollock 191 .1 9,284 703 19,906 35,860 612.7 
Rock sale 557.2 665,753 48,702 37 0 9.5 
Rockfish 140.8 3,344 699 1, 169 5 .0 
Sablefish .3 0 0 0 0 .0 
Yellowfin 591.3 1,265,672 50,940 198 1, 017 417.6 
Other 1.1 2 0 5 0 .0 
.:1\.11 targets 3,848.5 3,398,685 138,711 42,351 40,671 1,071.7 

All gear.'3/ t."rgets 5,487.1 3,497,627 143,208 42,400 4 0,788 1,071.7 

Source:	 Weekly processor report data 1990. 
Blend estimates 1991 - 1992. 
Observer PSC data 1990 - 1992. 

Note:	 Long1ine and pot bycatch has been adjusted for mortality by g.,ar; 
Trawl bycatch has been adjusted for mortality by gear and target. 
Herring bycatch for 1990 were not available. 
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Table A21	 Estimated bycatch rates for BSAI domestic groundfish fisheries b", 
species and fishery, 1990-92 . 

Bering Sea/Aleutian Islands 1990 

Fishen'	 Halibut Bairdi Red king Chinook 0 salman Herring 

Longline 
Pacific cod 3 . 39 .03 .00 .00 .00 
G. turbot 5.28 .02 .00 .00 .00
 
Rockfish 5.64 .00 .00 .00 .00
 
Sablefish 8.52 .01 .00 .00 .00
 
Other 4 . 16 .13 .00 .00 .00
 
All t.'l.rgets 3 .63 .03 .00 .00 .00
 

Pot
 
Pacific cod 1. 49 14.12 6.88 .00 .00
 
All targets 1. 49 14.12 6.88 .00 .00
 

Trawl 
Pacific cod 1. 08 3 . I? .14 .02 .00 
Arrowtooth .16 1. 18 .01 .00 .00 
Atka mackerel .43 .01 .01 .00 .01 
Flatfish .29 6.20 .63 .00 .00 
G. turbot 1.21 .23 .09 .01 .01
 
Bottom pollock .37 .98 .04 .01 .01
 
Pelagic pollock .18 . '7 .01 .01 .01
 
Rock sale .88 1::.68 1. 81 .01 .00
 
Rockfish .40 .09 .02 .00 .01
 
Sablefish .71 3.07 .07 .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 .01 .01 

Bering Sea/Aleutian Islands 1991 

Long1ine 
Pacific cod 4.00 .13 .00 · OQ .00 .00 
Arrowtooth 98.51 .00 .00 .00 .00 .00 
G. turbot 2. 39 .07 .00 .00 .00 .00 
Rockfish 10.06 .02 .00 · OQ .00 .00 
Sablefish 7.24 .01 .02 .00 .00 .00 
Other 1. 95 .20 .00 .00 .00 .00 
All targets 4 . 16 .13 .00 .00 .00 .00 

Pot 
Pacific cod .86 15.92 1. 70 .00 .00 .00 
Sablefish .76 6.47 .91 .00 .00 .00 
All targets .86 15.91 1. 70 .00 .00 .00 

Trawl 
Pacific cod 1. 89 4.17 .03 .05 .00 .01 
Arrawtooth 3.01 .56 .00 .00 .04 .01 
Atka mackerel .22 .01 .00 .01 .00 .00 
Flatfish .50 15.83 .16 .00 .01 .18 
G. turbot 4.93 2.04 .18 .00 .00 .00 
Botcom pollock .31 2.66 .01 .01 .03 .07 
PeL'l.gic pollock .02 .04 .00 .02 .02 .04 
Rock sole 1. 71 10.72 1. 23 .01 .01 .03 
Rockfish 1. 66 .58 .02 .08 .00 .00 
Se.blefish 7.50 1. 3 0 .00 .00 .00 .01 
Yellowfin .55 5.56 .16 • GO .01 .41 
Other 1. 31 34.40 .02 .03 .02 .00 
All targets .36 1.77 .07 .02 .02 .07 

All gears/targets .53 1. 74 .07 .02 .02 .07 
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'1'able .1\.21 Continued . 

Bering Seal.l'lleutian Islc<nds 1992 

Fishery Hc<libut Sa irdi Red king Chinook 0 salmon Herrina 

Longline 
pc<cific cod 
Rockfish 
Sablefish 
All targets 

Pot 
Pacific cod 
1\11 targets 

Trawl 
Pacific cod 
Atka maCkel"el 
Flatfish 
Bottom pollock 
Pelagic pollock 
Rock sale 
RocJ.:.fi~h 

Sablefish 
Yellowfin 
Other 
1\11 targets 

6.66 
12.43 
5.72 
6.62 

.78 

.78 

2.22 
.21 
.58 
.29 
.03 

1.44 
1. 21 
2.08 

.43 

.31 

.32 

.20 

.14 

.00 

.20 

16.87 
16.85 

2.41 
.01 

12.46 
2.25 

.(12 
15 . 01 

.22 

.00 
7.97 

.00 
2.29 

.02 

.00 

.01 

.02 

.73 

.73 

.00 

.00 

.33 

.07 

.00 
1 .10 

.05 

.00 

.32 

.00 

.09 

.00 
00 

.00 

.00 

.00 

.00 

. 06 

.00 

.01 

.02 

.03 

.00 

.06 

.00 

.00 

.01 

.02 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.05 

.00 

.00 

.00 

.01 

.00 

.02 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

.01 

.00 

.08 

.02 

.00 

.00 

.21 

.00 

.06 

1\11 gears/targets .72 2.26 .09 .02 .02 .05 

~ource : Weekly processor report data 
Blend estimates 1991-92. 
Observer PSC data 1990-92. 

1990. 

Note: Bycatch has not 
Herring bycatch 

been adjusted for mortality. 
for 1990 wre not available. 



for BSAI 
1990-92. 

Islands 

king 

.00
 

.00
 

.00
 

.00
 

.00
 

.00
 

2.07 
2.07 

.11
 

.01
 
· 01
 
.50
 
.07
 
.03
 
.01
 

1. 45 
.01 
.05 
.04 
.01 
.05 

· a5 

Islands 

· 00
 
.00
 
.00
 
.00
 
.01
 
· CO 
.00 

.51
 

.27
 

.51
 

.02
 

.00
 

.00
 

.12
 

.15
 

.01
 

.00
 

.98
 

.01
 

.00
 

.13
 

.01
 

.05
 

.05 

domestic 

1990 

Chinook 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.00 

.00 

.00 

.01 

.01 

.01 

.01 

.00 

.01 

.00 

.02 

.01 

.01 

1991 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.05 

.00 

.01 

.00 

.00 

.01 

.02 

.01 

.08 

.00 

.00 

.03 

.02 

.02 

groundfish 

0	 salmon Herring 

.00
 

.00
 

.00
 

.00
 

.00
 

.00
 

· a0
 
.00
 

· 00
 
.00
 
.01
 
.00
 
.01
 
.01
 
.01
 
.00
 
.01
 
.00
 
.00
 
.01
 
.01
 

.01 

.00 .00 

.00 .00 

.00 .00 

.00 . a0 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .01 
· 04 .01 
.00 .00 
.01 .18 
.00 .CO 
.03 .07 
.02 .04 
.01 .03 
.00 .00 
.00 .01 
.01 .41 
.02 .00 
.02 .07 

.02 .07 

October 5, 1993 

Longline 
Pacific cod 
G. turbot
 
Rockfish
 
Sablefish
 
Other
 
All targets
 

Pot 
Pacific cod 
All targets 

Trawl 
Pacific cod 
Arrowtooth 
Atka mackerel 
Flatfish 
G. turbot 
Bottom pollock 
Pelagic pollock 
Rock sole 
Rockfish 
Sablefish 
Ye110wfin 
Other 
All targets 

All gears/targets 

Longline 
Pad fic cod 
Arrowtooth 
G. turbot
 
Rockfish
 
Sablefish
 
Other
 
All targets
 

Pot 
Pacific cod 
Sablefish 
All targets 

Trawl 
Pacific cod 
Arrowtooth 
Atka mackerel 
Flatfish 
G. turbot 
Bottom pollock 
Pelagic pollock 
Rock sole 
Rockfish 
Sablefish 
Yellowfin 
Other 
All targets 

All gears/targets 

,'5,', T Amer:dm"nc 21 

Table A22 Estimated bycatch mortality rates 
fisheries by species and fishery, 

Bering Sea/Aleutian 

Fishery Halibut Bairdi Red 

.68 .01 
1. 06 .01 
1.13 .00 
1. 70 .00 

.B3 .05 

.73 .01 

.07 5.22 
· 07 5.22 

.65 2.55 
· 06 .94 
· }O .01 
.20 <1.915 
.48 · 18 
.22 .78 
.15 .38 
.62 10. 14 
.24 .07 
.2B 2.46 
.21 4.99 
.39 6.02 
.21 .83 

.23 .81 

Bering Sea/Aleutian 

.80 •a5 
19.70	 .00 

.48 .03 
2.01 .01 
1. 45 .00 

.39 .07 

.B3 · as 

.04 5.89 

.04 2.}9 

.04 5.89 

1.13 3.33 
1. 20 .45 

.16 .01 

.35 12 . 67 
1. 97 1. 63 

.19 2.13 

.02 .03 
1. 20 8.58 

.99 .47 
}.OO	 1. 04 

.39 4.45 

.52 27.52 

.22 1.42 

.25 1. 37 
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Table A2:::	 Cont inu"'d. 

Bering Sea/Aleutian Islands 1992 

Fisherv	 Halibut Bairdi Red kinq Chinook 0 :,almon Herring 

Longlin<O' 
Pacific cod 1. 3 3 .07 .01 .00 .00 .00 
Rockfish 2.49 .05 .00 .00 .00 .00 
Sablefish 1.14 .00 .01 .00 .00 .00 
All t.argets 1. 32 .07 .01 .00 .00 .00 

Pot 
Pacific cod .04 6.24 . ~'2 .00 .00 .00 
All targets .04 6.23 .22 .00 .00 .00 

Trawl 
Pacific cod 1. 3 3 1 .93 .00 .06 .00 .01 
Atka mackerel .15 .01 .00 .00 .00 .00 
Flatfish .41 9.97 .26 .01 .00 .01 
Bottom pollock .17 1 .80 .05 .02 .01 .00 
Pelagic pollock .02 .01 .00 .03 .05 .08 
Rock sole 1. 00 12 .01 .88 .00 .00 .02 
Rockfish .73 .17 .04 .06 .00 .00 
Sablefish .83 .00 .00 .00 .00 .00 
Yellowfin .30 6.38 .26 .00 .01 .21 
Other .12 .00 .00 .01 .00 .GO 
All targets .21 1. 83 .07 .02 .02 .06 

All gears/targets ... 0"I 1. 75 .07 .02 .02 .05 

Source:	 Weekly processor report data 1990. 
Blend estimates 1991-92. 
Observer PSC data 1990-92. 

Note: Longline and pot bycatch has been adjusted for lTLol~tality by 9-2ar; 
Trawl bycatch has been adjusted for mortality by gear and target. 
H"'rring bycatch for 1990 were not available. 

A-28 



Table A23	 Estimated halibut bycatch mortality rates for BSA! Pacific ,=od 
target, 1990-92. 

Halibut given aa percent of groundfish catch" 

Jan-May Jun--Awl Sep-Oec Anm.J.al 
Longllne 

1990 .2609% 1.0318% .6478% .6781% 
1991 .3636% 1.0823% .990H .7994% 
1992 .6237% 2.3207% 1.4334% 1.3326% 

Pot 
1990 .0000% .0501% .1364% .0746% 
1991 .0504% .0723% .0207% .0428% 
1992 .0496% .0346% .0504% .0392% 

Trawl 
1990 .5780% .14,13% .9731% . '::464% 
1991 1.1360% .4541% 1. 1329% 
1992 1. 3318% 1.2994% 1.3317 90 

Note:	 The discard mortality rates u,;:ed to convert bycatch
 
into bycatch mortality are 0.20 for longline,
 
0.05 for pot, and 0.60 for trawl gear fisheries. 

Table A24	 Estimated herring bycatch mortality rates for BSAI Pacific cod 
target, 1991-92. 

Herring given as a percent of groundfish catch 

Jan-May Jun-Aug Sep-Dec Annual 
Longline 

1991 .OOOOO%" .00000% . ('0000% .00000% 
1992 .00000% .00000% .00000% .00000% 

Pot 
1991 . OOOOo~o .00000% .00000% .00000% 
1992 .00000% .00000% .00000t- .00000% 

Trawl 
1991 .01149% .ooson .01146% 
1992 .00720t- .02783% .00726% 

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

Source: 1991-92 - Blend estimates. 
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Table A25 Estimat9d Tanner and red king r:l-ab bycatch mortality l-at"lS 
for BSAI Pa~ific cod targ"lt, 1990-92. 

Tannoo'r (e. bairdi) cl-abs per metric ton of groundfish 

.Tao-May Jun-Aug Soap-Dec Annual 
Long1ioe 

1990 .0019 .0103 .0235 .0131 
1991 .0641 .0640 .0518 .0594 
1992 .0640 .1025 .2434 .0911 

Pot 
1990 .0000 5.3893 1.3297 4.2357 
1991 2.5630 .9726 7.6412 4.7745 
1992 2.5873 6.1571 2.4546 5.0603 

Tr-a',.;l 
1990 2.5027 
1991 3.3445 
1992 1.9298 

Note:	 The discard mortality rates used 
into bycatch mortality are 0.45 

.1096 

.7333 
1.9533 

7.3715 2.5517 
~'.3326 

1.9299 

to 
for 

convert bycat~h 

long1ine, 
0.30 for pot, and 0.80 for tra~l gear fish~ries. 

Red king crabs pEr metric ton of groundfish 

Longline 
1990 
1991 
1992 

Jan-May 

.0000 

.0000 

.0009 

_run-Aug 

.0000 

.0004 

.0'-::13 

Sep-Dec 

.0000 

.0008 

.0026 

Annual 

.0000 

.0004 

.0091 

Pot 
1990 
1991 
1992 

.0000 

.4477 

.0103 

.5372 

.0576 

.3846 

7.4922 
1.0572 

.0143 

2.5470 
.6236 
.2704 

Trawl 
1990 
1991 
1992 

. 1281 

.0247 

.0020 

.0101 

.0569 

.0000 

.001)7 .1119 
.0249 
.0020 

Note: The discard mortality rates used to convert bycatch 
into bycatch mortality are 0.57 for longline, 
0.37 for pot, and 0.80 for tra~1 gear fisheries. 

Sourc~s: 1990 - Weekly proceSsor report, 
1991-92 - Blend estimates. 
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Table A26 Estimated chinook and other salmon bycatch mortality rates 
for BSl\I Pacific cod targ8't, 1990-92. 

Number of chinook per metric: ton of groundfish 

Longline 
1990 
1991 
1992 

Jan-Ma'i 

.00032 

.00074 

.00076 

Jun-Aug 

.000(10 

.00102 

.1)0000 

Sep-Oec 

.0000(1 

.00015 

.00000 

Annual 

.00009 

.00059 

.00042 

Pot 
1990 
1991 
1992 

.00000 

.00000 

.00000 

.0001)0 

.OOOQO 

.00000 

.OOOOQ 

.00000 

.00000 

.QOOOO 

.00000 

.00000 

'Trawl 
1990 .02673 .00077 .01923 .02414 
1991 .04806 .00026 .04784 
1992 .06100 .06607 .06101 

Note:	 The discard mortality rat~s used to corJvert bycatch 
into bycatch mortality are 1.00 tor all gear types. 

Number	 of other salmon per m~tric ton of groundfish 

Jan-May Jun-Aug Sep-D~c Annual 
Longline 

1990 .00015 .00109 .00000 .00043 
1991 .00000 .00215 .00018 .00066 
1992 .00011 .00240 .00000 .00098 

Pot 
1990 .00000 .00000 .00000 .00000 
1991 .00000 .00000 .00000 .00000 
1992 .00000 .00000 .00000 .00000 

Trawl 
1990 .00011 .00410 .00720 .00079 
1991 .001)43 .00000 .00043 
1992 .00041 .00000 .00041 

Note:	 The dis<::ard rr"n-tality rates used to convert bycatch 
into bycatch mortality are 1.00 for all gear types. 

Sources:	 1990 - W~ekly processor report, 
1991-92 - Blend estimates. 
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Table A27 Annual catch (metric tons) and first \·!holesa1e value (~) 

for three domestic 
to other domestic 

Year/Gear/Target Catch 

1990 
Longline 

Cod 51,211 
Other 6, 838 

Pot 
Cod 1, 418 

Trawl 
Cod 135,193 
Other 1,511,664 

All gear's 
Cod 187,822 
OthBr 1,518,502 

1991 
Long1ine 

Cod 92,920 
Other "-,887 

Pot 
Cod 6,941 
aU-ler 1 

Trawl 
Cod 154,879 
Other 1,895,836 

All gears 
Cod 254,742 
Other 1,900,72"

1992 
Longline 

Cod 118,957 
Other 4,283 

Pot 
Cod 14,423 
Other 16 

Trawl 
Cod 81,031 
Other 1,777,762 

All gears 
Cod 214,411 
Other 1,782,062 

,So'Jrce:	 T,.;reekly processor report. 
product data 1992. 

BSAI A;r,encln,,,,nc	 )4 Ar-pendix A 

BSAI
 
BSAI
 

,
 

88% 
12% 

100%

8% 
92% 

11% 
89% 

95% 
5% 

100% 
0% 

8' 
92% 

12% 
88% 

97% 
31 

1001; 
0' 

4' 
96% 

n, 
39% 

Pacific cod fisherles compared 
groundfish fisheLies, 1990-92. 

Vah.lB 

53,839,634 
11,524,118 

1,50"-,853 

104,133,97"
670,774,241 

159,478,462 
682,298,359 

58,511,151 
10,486,385 

3,930,380 
4,113 

103,258,711 
1100317933 

165,700,241 
1110808430 

72,761,916 
7,465,624 

9,798,800 
1(1,870 

54,265,039 
1043371253 

116,825,755 
1053734255 

data 1990-91; blend data 
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,
 

82% 
lB% 

100% 

13' 
87% 

19% 
B1% 

85% 
15% 

100% 

"'
 
9% 

91% 

13% 
87% 

91%
9'
 

100%
01 

5% 
';)5%

n, 
89% 

1991-92; 



Table A28	 Dependency in terms of .....'eeks fished of catcher-
processors on the BSAI cod f ish8ry by year and 
gear, 1990-92. 

Longline catcher-processor 1990 

Cum •of ves 
Cum % 

of ves 
BSAI 

cod 
Alaska 

gf 
% cod 
weeks 

Cum 
BSAI 

Cum 
Alaska 

Cum % 
cod 

weeks '\ieeks cod gf weeks 
weeks .....·eeks 

1 4' 2 45 4' 2 45 4' 
2 7% 16 39 41% 18 84 21' 
3 11% 13 27 48% 31 III 28' 
4 15% 16 32 50% 47 143 33% 
5 19% 25 46 54' 72 189 38% 
6 22% 16 29 55% 88 218 40% 
7 26% 25 45 56% 113 26j 43% 
8 30% 20 36 56% 133 299 44% 
9 33% 26 45 58% 159 344 45% 
10 37% 12 19 63% 171 363 47% 
11 41% 22 31 71% 193 394 49% 
12 44' 30 42 71% 223 436 51% 
13 48% 21 28 75% 244 464 5H 
14 52% 27 35 77% 271 499 54% 
15 56% 4 5 80' 275 504 55' 
16 59% 37 45 82% 312 549 57% 
17 63% 24 29 83% j j 6 578 58% 
18 67% 36 43 84' 372 621 60% 
19 
20 
21 

70'",
78% 

19 
17 
48 

22 
18 
50 

86% 
94' 
96% 

391 
408 
456 

643 
661 
711 

61% 
6n 
64% 

22 81% 32 33 97% 488 744 66% 
2j 85% " " 98% 533 790 671 
24 89% 14 14 100% 547 804 68% 
25 93% 4 4 100% 551 808 68' 
26 96% 46 46 100% 597 854 70% 
27 100% 6 6 100% 603 860 70% 
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'fable A28 Continued. 

Longline catcher-processor 1991 

Cum # Cum , BSAI Alaska % cod Cum Cum Cum , 
of ve~ of ves cod gf weeks BSAI .Z\.laska cod 

we8ks weeks cod gf weeks 
weeks weeks 

1 3> 1 38 3% 1 38 3% 
2 
3, 

5% 
8> 

11% 

1 
2 
2 

37 

" 38 

3> 
5% 
5' 

2, 
5 

75 
117 
155 

3% 
3% 
4% 

5 14% 5 28 la' 11 183 5% 
6 16' 2 9 2: it 13 192 7% 
7 19% 12 22 55% 25 214 12% 
8 23% 2S " 57% SO 258 In 
9 24% 2S 43 52%; 75 301 25% 
10 27% 31 43 72% 105 344 31% 
11 30% 24 32 75% 130 375 J5% 
12 33% 23 30 77% 153 406 38% 
13 
14 
15 

35% 
38> 
41> 

24 
34 
38 

30 
40 
41 

SO> 
S5% 
9 3% 

177 
211 
249 

436 
476 
5 17 

41>",
48% 

16 43> 28 30 93% 277 547 51> 
17 45% 40 41 98% 317 588 54% 
18 49% 46 47 98% 3 63 635 57% 
19 51% 48 49 98% 411 684 60% 
20 
21 

54% 
5n 

14 
7 

14 
7 

100%; 
100% 

425 
432 

698 
70S 

61% 
61% 

22 59% 34 34 100% 466 739 63> 
23 62% 6 6 100% 472 745 63% 
24 65% 42 42 100% 514 787 65% 
2S 68% 29 29 100 % 543 816 67% 
26 70% 48 48 100% 591 864 68% 
27 73> 52 52 100% 643 916 70% 
28 76% 2S 2S 100% 668 941 71% 
29 78' 43 43 100% 711 984 72% 
30 81> 15 15 100% 726 999 73% 
31 84% 31 31 100% 757 1, 030 7Hi 
32 85% 21 n 100% 778 1,051 74% 
33 89% 28 28 100% 806 1,079 75% 
34 93% 13 13 100% 819 1,092 75% 
35 95% 13 13 100% 832 1,105 75% 
36 97% 1 1 100% 833 1, 106 75. 
37 100% 3 3 100% 836 1, 109 75% 
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Table A2B continued. 

Longline catcher-processor 1992 

Cum # Cum % ES.l\I .l\laska % cod Cum Cum Cum % 
of yes of yes cod gf weeks BS.l\I Alaska cod 

weeks weeks cod gf weeks 
weeks weeks 

1 2% 1 33 3% 1 33 3% 

2 4' 2 37 5% 3 70 4% 
3 6% 2 37 5% 5 107 5% 
4 7% 2 32 6% 7 139 5' 
5 9% 2 23 9% 9 162 6% 

6 11' 2 22 9% 11 184 6% 
7 13' 8 34 24' 19 218 9% 
8 15' 2 8 25% 21 226 9% 

9 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 46% 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' 19 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 
23 

41% 
43% 

11 
10 

16 
14 

69% 
71. 

253 
263 

658 
672 

38% 
39% 

24 44% 14 19 74% 277 691 40. 
25 46% 22 28 79% 299 719 42% 
26 48. 29 36 81% 328 755 43. 
27 SO. 17 21 81. 345 776 44% 
28 52% 29 34 85. 374 810 46. 
29 54% 31 36 86. 405 846 48. 
30 56. 25 29 86% 430 875 49% 
31 57% 7 8 88' 437 883 49% 
32 59% 15 17 88' 452 900 SO. 
33 61% 30 34 88' 482 934 52% 
34 63% 8 9 89% 490 943 52% 
35 65% 34 37 92% 524 980 53' 
36 67% 29 31 94% 553 1,011 55% 
37 69% 32 34 94% 585 1, 045 56% 
38 70' 22 23 96. 607 1,068 57% 
39 72% 26 27 96% 633 1,095 58' 
40 
41 

74% 
76. 

27 
29 

28 
30 

96' 
97% 

660 
689 

1,123 
1, 153 

59% 
60' 

42 78. 29 30 97% 718 1, 183 61% 
43 80' 33 34 97% 751 1,217 62% 
44 81% 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 87% 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' 
SO 93. 35 35 100% 952 1, 419 67% 
51 94% 35 35 100% 987 1,454 68' 
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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T''l.ble A28 continued. 

Tra.w1 cdtcher-processor 1990 

Cum # Cum % BSAI Alaskd % cod Cum Cum Cum % 
of yes of yes cod gf 'A'eeks: BSAI Alaska cod 

weeks weeks: c'"Jd gf weeks 
weeks ".reeks 

1 3% 1 40 3% 1 40 3. 
2 5. 1 39 3. 2 79 3' 
3 8% 1 26 4' 3 lOS 3% 
4 10% 2 " 5. 5 145 3% 
5 
6 

IH 
15> 

2 
1 

39 
16 

5' 
6. 

7 
8 

184 
200 " .

7 18' 4 51 8% 12 251 5% 
8 20% 3 36 8. 15 287 5' 
9 23% 3 34 9% 18 321 6% 
10 25. 4 43 9% 22 364 6% 
11 28. 5 47 "' 27 411 7% 
12 30' 4 37 "' 31 448 7% 

" 14 
15 
16 

33% 
35' 
)8% 
40' 

5 
6 
4 
8 

39 
46 
28 
48 

11't",
In 
17' 

36 
42 
46 
54 

487 
5)3 
561 
609 

7% 
8% 
8' 
9% 

17 43% 6 34 18% 60 643 9% 
18 45' 8 40 20% 68 68) 10% 
19 48% 9 45 20% 77 728 "'20 50% 8 39 21% 35 767 "'21 53% 9 33 27% 94 800 12' 
22 55' 9 32 28' 103 832 12' 
23 58' " 46 28. 116 878 13' 
24 60. 3 10 30% 119 888 13% 
25 63% 13 36 )6% 132 924 14% 
26 65% 16 42 38% 148 966 15't 
27 68% 13 )) 39% 161 999 16% 
28 
29 
)Q 

70% 
73% 
75. 

12 
15 
19 

29 
33 
41 

41% 
45. 
46% 

173 
188 
207 

1,028 
1, °61 
1, 102 

17% 
18. 
19% 

31 78% 15 32 47% 222 1, 134 20% 
)2 80% 22 46 48' 244 1 , 130 21% 
3) 83% 20 41 49% 264 1,221 22% 
34 85' 13 )6 50% 282 1,257 22% 
35 88% 19 37 51% 301 1,294 23% 
36 90% ,7 33 52' 318 1,327 24% 
)7 93% 21 40 53' 339 1,367 25' 
38 95't 16 30 53% )55 1, 397 25' 
39 98% 21 24 88% )76 1,421 26% 
40 100% 6 6 100% 382 1,427 27% 
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Table A28 Cantin:..Jed. 

Tra""l catcher-processor 1991 

Cum # Cum % BSAI Alaska % cod Cum Cum c= % 
of ves of yes cod gf weeks BSAI .l\.laska cod 

weeks "';eeks cod gf weeks 
.....eeks weeks 

1 2% J 40 3% 1 40 3% 
2 4' 1 35 3% 2 75 J% 
3 6% 1 34 3% 3 109 J% 
4 8' 1 30 :n 4 13':1 3% 

5 10% 1 27 " 5 166 3% 
6 12% 1 26 4% 6 192 3% 
7 14% 2 40 5% a 232 3% 
8 16~ 2 37 5% 10 269 4' 
9 18% 3 43 7% 13 312 4% 
10 20' 3 42 7% 16 354 5% 
11 22% 3 42 7% 19 396 5' 
12 24% 3 41 7% 22 437 5% 
13 25% 3 41 7% 25 478 5% 
14 
15 

27% 
29% 

3 
3 

38 
36 

8%
S, 

28 
31 

516 
552 

5' 
6' 

16 31% 4 42 10%: 35 594 6% 
17 33% 3 30 10' 38 624 6% 
18 35' 3 30 10% 41 654 6% 
19 37% 4 37 11% 45 691 7% 
20 39% 5 43 12% 50 734 7% 
21 41% 4 32 13' 54 766 7% 
22 4J% 5 39 13% 59 805 7% 
23 45' 4 31 13% 63 836 8% 
24 47% 4 30 13' 67 866 8% 
25 49' 4 30 13% 71 896 8% 
26 su- S 36 14% 76 932 8% 
27 53% 5 36 14' 81 968 8% 
28 55% 6 41 15' 87 1,009 9% 
29 57% 5 34 15% 92 1,043 9% 
30 59% 5 33 15% 97 1,076 9% 
31 61% 6 35 17' 103 1, 111 9% 
32 63' 5 29 17' 108 1,140 9%
33 65% 7 40 18% 115 1, 180 10%
34 67% 3 17 18% 118 1,197 10%
35 69% 6 34 18% 124 1,231 10%
3£ 71% 7 36 19% 131 1, 267 10% 
37 7J% 7 35 2D~ 138 1,302 11' 
38 75\ 8 40 20% 146 1,342 11% 
39 76% 7 35 20% 153 1, 377 11% 
40 78% 8 39 21' 161 1, 416 11' 
41 80% 8 36 22% 169 1,452 12% 
42 82% 10 43 2J% 179 1, 495 12% 
43 84% 10 42 24% 189 1,537 12% 
44 86% 9 36 25' 198 1, 573 U% 
45 88% 12 35 34% 210 1,608 13% 
46 90% U 37 35' 223 1, 645 14% 
47 92% U 35 37% ~3 6 1,680 14\ 
48 94% U 27 48% 249 1,707 15' 
49 96% 6 9 67% 255 1,716 15t 
50 98% 15 16 94% 270 1,732 16% 
51 lOOt 18 18 100% 288 1, 750 16% 
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'Table Al8 Continued. 

Trawl ,::a te· h~ r -proces sor 1992 

Cum # Cum % BSAI Alaska , cod Cum Cum Cum % 
of ves of ves cod gf weeks BSAI Alaska cod 

weeks \-leeks cod gf ""eeks 
weeks weeks 

1 2% 1 42 2% 1 42 2% 
2 4' 1 41 2% 2 33 2% 
3 7% 1 40 3% 3 123 2% 
4 9% 1 38 3% 4 161 2% 
5 11. 1 37 3% 5 193 3% 
6 13% 1 36 3% 6 234 3% 
7 16% 1 35 3% 7 269 "<o > 

8 18. 1 33 3% 3 302 3% 
9 20% 1 31 3% 9 333 3% 
10 22% 1 30 3% 10 363 "<o > 

11 24. 2 41 5. 12 404 3% 
12 27% 1 19 5' 13 423 3% 
13 29% 2 34 6% 15 '57 3% 
14 H' 2 34 6% 17 4>1 3% 
15 33% 2 32 6. 19 523 4% 

16 
17 

3" 
38% 

3 
2 

41 
26 

7% 
8. 

22 
24 

564 
590 

4% 
4% 

18 40% 3 34 9% 27 624 4% 

19 42. 2 22 9% 29 646 4% 
20 44% 3 31 10. J2 677 5. 
21 47% 4 39 10' 36 716 5. 
22 49% 4 35 11% 40 751 5' 
23 51% 3 26 12% 43 777 6% 
24 53% 4 34 12% 47 811 6% 

25 5" 4 33 12% 51 844 6% 

26 58% 4 32 IH 55 876 6% 

27 60. 4 29 14% 59 905 7% 
28 62% 7 47 IS' 66 952 7% 
29 64% 6 36 17% 72 988 7% 
30 67% 4 23 17% 76 1,011 8. 
31 69% 7 38 18. 83 1,049 8' 
32 
33 
34 
35 

71% 
73. 
76. 
78. 

9 
9 
4 
4 

48 
46 
20 
20 

19% 
20. 
20% 
20% 

92 
101 
105 
109 

1,097 
1,143 
1,163 
1,183 

8% 
9% 
9% 
9% 

00 80% 10 '7 21. 119 1, 230 10% 
37 82% 7 32 22% 126 1,262 10. 
38 84% 7 30 23% 133 1,292 10' 
39 87% 9 34 2" 142 1,326 11. 
40 89% 9 32 28. 151 1, 358 11% 
41 91% 10 35 29% 161 1, 393 12% 
42 
43 

93% 
%. 

8 
3 

26 
26 

H' 
H' 

169 
177 

1,419 
1,445 

'2% 
12% 

44 98' 9 28 32% 186 1,473 13' 
45 101)% 9 24 38' 195 1,497 13. 

Source: 1990-91 NMFS Alaska Region weekly processor data, 
1992 NMFS Alaska Region product data. 
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Table A29	 Dependency of catcher-processors on the BSAI cod 
fisheries ,n terms of product vEilue by gear, 1990-92. 

Longlin", catcher-processor 1990 

Cum	 CUtn % of % cod Cum % cod•of ves ves value value
 
1 4%
 
2 7% 40'" 17%"
 
3 11% 44% 21%
 
4 15' 45% 26%
 
5 19% 51% 37%
 
5 22% 52% 39%
 
7 26% 54% 43%
 
8 30' 55% 43%
 
9 33% 57% 44%
 
10 37% 59% 46%
 
11 4l% 66% 'B%
 
12 44% 79% 53%
 
13 48% 79% 56%
 
14 52% 89% 58%
 
15 56% 82% 59%
 
16 59% 86% 61%
 
17 63% 89% 62%
 
1B 67% 90% 66%
 
19 70% n% 68%
 
20 74% 95% 68'
 
21 97t 72%
7B'
 
22 81% 98% 74%
 
23 85' 99% 7,.
 
24 B9% 100% 77'
 
25 93 %: 100% 7,.
 
26 96% 100% 80'
 
27 100% 100% 80%:
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Table '29 Continued. 

Longline catchel" -processor: 1991 

Cum # Cum % of 'l: cod Cum % cod 
of 'Ie.s ves \"alue value 

1 3% 0% O. 
2 5% a' 0' 
3 8. O. O. 
4 11% 3% O. 
5 14% 9% 1% 
6 16% 18% 1% 
7 19% 42% J% 
8 22% 43% 8. 
9 24% 4n- 12% 
10 27% 65' 14% 
11 30% 65. 19'1; 
12 32% 76% 22% 
13 35. 77% 23% 
14 38% 81% 
15 41% 85. 3D%'" 
16 43% 90% 30% 
17 46% 93% 32% 
18 49% 99' 37% 
19 51% 100% 45' 
20 54% 100% 46% 
21 57% 100% 50. 
22 59% 100% 50' 
23 52% 100% 5a 
24 55%- 100% 53% 
25 6a, 100% 53% 
26 70' 100% 55% 
27 73% 100% 58% 
2B 76% 100% 61% 
29 7B' 100% 61% 
30 B1% 100% 63% 
31 84% 100% 63% 
32 86% 100\ 64% 
33 89% 100% 65. 
34 92% 100% 65% 
35 95% 100% 65' 
36 97% 100% 66% 
37 100% 100% 67% 
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Table A29 Continu~d.
 

Longline catcher-processor 1992
 

Cum Cum % of•
of ves ves 

1 2% 
2 a 
J 6% 
4 n 
5 9% 
6 11% 
7 13% 
8 15' 
9 17. 
10 19%
 
11 20%
 
12 22%
 
13 24%
 
14 26%
 
IS 28%
 
16 JO%
 
17 31%
 
18 33%
 
19 30%
 
20 37%
 
21 39%
 
22 41%
 
23 43.
 
24 44'
 
25 46%
 
26 48.
 
27 50%
 
28 52%
 
29 54%
 
30 56'
 
31 57%
32 59%
 
33 61%
 
34 63%
 
35 65.
 
36 67%
 
37 6n
 
38 70.
 
39 72%
 
40 74%
 
41 76.
 
42 78'
 
43 80.
 
44 81%
 
45 83%
 
46 85.
 
47 87%
 
48 89%
 
49 91'
 
SO 93'
 
51 94%
 
52 96%
 
53 98%
 
54 100%

% cod Cum % cod 
value value 

0% 0% 
1% a. 
2% 1% 
2% 1% 
H 1% 
5% 3% 
7% 3' 

17% 3' 
21% J% 
27' 4% 
30. 8. 
31% 11' 
38. 13% 
38. 15%
 
39% 15%
 
40. 16'
 
43% 17%
 
44% 17%
 
48. 18.
 
55% 19'
 
59% 20%
 
62' 22%
 
67% 24'
 
68. 24%
 
75% 26.
 
77% 28%
 
77% 2n
 
78% 30%
 
7n 30%
 
84% 32%
 
80% 33%
 
86. 35'
 
87% 37%
 
91% 38'
 
91. ]n
 
94% 42%
 
96% 44%
 

45%97'
98% 46% 
99% 4n 
99% 49':; 
99% 51% 
9n 51% 

100% 51% 
100% 52% 
100% 53. 
100% 54% 
100% 55% 
100% 56. 
100% 57% 
100% 58. 
100% sn 
100% 60. 
100% 61% 
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Table A29 continued. 

Trctw1 ccttcher-processor 1990 

Curn # Cum % oE , C"od Cum % cod 
of ves ves vct1ue vctlue 

1 Yil 0' 0% 
2 5' 0' a' 
3 3' 1% 0' 
4 '0' n 1% 
5 IH It 1% 
6 15' 2% 1% 
7 18% 2' 1% 
B 20% 4' 1% 
9 2H 4' 2' 
10 25. 6% 
11 28' 7% " 
12 30' 1'1, "2% 
13 3H 8% J'
14 35~ 10. J' 
15 38% 12% 4. 
16 40% 12% 5. 
17 43. 12% 5% 
18 45' 13% 5' 
19 48' 14' 6% 
20 SO, 14. 6% 
21 SH 20. 7% 
22 55' 22% 7% 
23 58' 23% 
24 60% 32% "B% 
25 63' JH 9% 
26 65% 34% 10' 
27 68' 35. 10' 
28 70% 40' 11% 
29 73. 46% 12% 
30 75% 47' 12% 
31 78% 47% 13% 
32 80' 48% 14. 
33 83% 49% 14% 
34 85' sn 15% 
35 88' 51% IS' 
36 90% 56% 16% 
37 93' 57% 17% 
38 95% 62% 17% 
39 98% 91% 18% 
40 100% 100% 18' 
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Table .ll,29 Continu'O'd. 

Trawl catcher-processor 1991 

Cum # Cum % of , cod Cum % cod 
of ves vea value value 

1 2% 0% 0% 
2 4% 0% 0% 
3 6% 0% 0% 
4 0% 0%8' 
5 10% 0% O~" 

6 12% 0> 0% 
7 14% 1% 0% 
3 16% 1% 0% 
9 18% 1% 0% 
10 20% 1% 1% 
11 22% 3% 1% 
12 2H- 3% 1% 
13 25% 3% 1% 
14 27% 4% 1% 
15 29% 4% C' 
16 31% 4% 2' 
17 33' 4% 2' 
18 35% 4% 2% 
19 37% 5' 2' 
20 39% 5% 2% 
21 41% 5% 2% 
22 43% 5% 3% 
23 45% 5% 3% 
24 47% 5' 3% 
25 49% 6% 3% 
26 51% 6% 3% 
27 53% 6% 3% 
28 55' 6% 3% 
29 57% 7% 3% 
30 sn 8' 3% 
31 61% 8' 3% 
32 63% 10% 3% 
33 65' 10% 4% 
34 67% 10% 4% 
35 69% 11' 4% 
36 71' 12% 4% 
37 73% 12% 4% 
38 75' 13~ H 
39 76% 13% 4% 
40 78% 16% '1 % 
.n 80% 17% 5% 
4C 82% 17% 5% 
43 84% 19% 5% 
4.:! 86% 21% 5% 
45 88% 2H; 5% 
46 90% 25% 6% 
47 92% 27% 6% 
48 94% 45% 6% 
49 96% 79% 6% 
50 98% 94% 6% 
51 100% 99% 7% 
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Table A29 Continued. 

Trawl catcher-processor 1992 

Cum # Cum % of % cod Cum % cod 
of ves ve, value value 

1 2% 0% 0% 
2 4% 0% 0% 
3 7% 0% 0% 
4 9% 0% O. 
5 11. 0% O. 
6 13. 0% 0% 
7 16% O. 0% 
8 18% 1% 0% 
9 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 38' 4% 1% 
18 40' 4% 1% 
19 42. 5% 1% 
20 44. 5% 2% 
21 47% 6% 2. 
22 49. 6% 2% 
23 51. 6% 2% 
24 53. 7% 3% 
25 56% 8. 3% 
26 58. 9% 3. 
27 60. 9% 3% 
28 62. 9% 3% 
29 64' 10. 4% 
30 67% 11' 4% 
31 69. 12% 5. 
32 71. 12% 5. 
33 73. 12% 5. 
34 76% 13. 6% 
35 78. 13. 6% 
36 80% 14% 6% 
37 82% 16% 6% 
38 84' 16' 6% 
39 87% 17% 7% 
40 89% 18. 7% 
41 91% 19% 7% 
42 93% 22. 7% 
43 96% 22% 7% 
44 98% 28' 8. 
45 100% 29. 8' 

Source:	 1990-91 NMFS Alaska Region weekly processor data, 
1992 NMFS Alaska Region product data. 
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Table A30 Deper,dency in terms of '~eeks fished of catcher boats on 
the BSAI cod fisher i es by gear, 1991-92. 

Longline catcher boats 1991 end 1992 

Cum # Cum % BSAI Alaska , cod Cum Cum Cum % 
of ves of ves cod gf weeks BSAI Alaska cod 

W€8}:::; '...;eeks cod gf weeks 
weeks weeks 

1991 1 1% 1 17 6% 1 17 6% 
6 5' 1 10 10% 6 80 8% 

12 10% 1 8 13% 12 134 " 19 15% 1 7 14% 19 184 10% 
25 20% 1 6 17% 27 232 1"'" 

- > 

31 25% 2 11 18% 39 301 13' 
37 30' 2 10 201; 48 346 1" 
43 35' 1 4 25% 58 391 15' 
49 40' 2 7 29% 69 431 16' 
55 45% 1 3 3.1% 81 469 17% 
62 50% 2 5 ,] 0% 93 502 19' 
68 55' 4 9 4" 112 547 20% 
74 50' 1 2 50% 126 576 22% 
80 65' 4 7 57% 145 610 24% 
86 70' 2 3 67% 165 642 26% 
92 75' 7 8 88' 187 671 28% 
99 80% 10 10 100% 219 704 31% 
105 85% 2 2 100% 227 712 32% 
111 90' 1 1 100% 243 728 33% 
117 95' 1 1 100% 253 738 3" 
123 100% 9 9 100% 267 752 36% 

1992 1 1% 1 11 1 11 9% 
4 5' 1 9 11% " 4 40 10' 
9 la' 1 7 I" 9 80 11' 

13 IS' 1 6 17% 14 111 13% 
18 21' 1 5 20' 21 148 14% 
22 26' 2 9 22' 27 176 15' 
26 30% 1 4 25' 33 200 17% 
30 35' 2 7 29% 41 229 18' 
H 40' 1 3 D% 52 262 20% 
39 45' 5 14 16% 69 312 22% 
43 50% 2 5 40% 81 344 2" 
47 55% 1 2 50' n 369 25% 
52 60' 9 17 SJ% 106 396 27% 
56 65% 3 5 60' 119 418 28' 
60 70' 3 4 75% 138 445 31' 
65 76% 2 2 100% 157 467 3" 
69 80' 1 1 100% 162 472 34% 
73 85' 2 2 100% 167 477 1S% 
77 90' 2 2 100% 174 484 16% ,82 95% 2 100% 185 495 37%• 
86 100% 4 4 100% 194 504 38' 
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Table A30 Dependency of catcher boats Gn th~ BSAI cod fisheries in terms of 
weeks fished by ge,'l.r, 1991-92. 

Long1ine catch-=r boats 1991 

Cum # of Cum % BSAI Al,,,-ska % cod C= Cum % Cum 
vessels vessels cod "f weeks BSAI Alaska cod 

weeks weeks cod gf weeks 
weeks 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% 
18 15% 1 7 14% 19 198 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 35% 2 9 22% 58 413 14% 
43 40% 3 11 27% 70 459 15% 
55 45% 2 6 33% 82 438 16% 
68 55% 2 5 40% 115 587 20% 

" 60% 4 9 44% 139 642 22% 
80 65% 1 2 50% 155 674 23% 
86 70. 2 3 67% 174 706 25% 
92 75% 3 4 75% 190 729 26% 
98 80% 1 1 100% 212 754 28% 

105 85% 2 2 100% 237 779 30% 
111 90% 1 1 100% 243 785 31% 
117 95% 1 1 100% 253 795 32% 
123 100% 9 9 100% 267 809 33% 

Longline catcher boats 1992 

Cu.rn 1t of C= % BSAI Alaska % cod Cum Cum % Cum 
vessels vessels cod gf weeks BSAI Alaska cod 

weeks weeks cod 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% 14 137 10% 
17 20% 1 6 17% 19 167 11% 
22 25% 1 5 20% 26 204 13% 
26 30% 2 9 22% 34 241 14% 
30 34% 2 8 25% 44 282 16% 
35 40% 2 6 33% 53 313 17% 
39 45% 4 12 33% 66 352 19% 
43 43% 3 8 38% 34 402 21% 
48 55% 3 7 43% 101 444 23% 
52 60% 1 2 50% 107 456 23% 
57 66% 9 17 53% 120 481 25% 
61 70% 3 5 60% 133 503 26% 
65 75% 11 15 73% 150 527 28% 
70 80% 1 1 100% 166 546 30% 
74 85% 1 1 100% 171 551 31% 
78 90% 2 2 100% 176 556 32% 
83 95% 2 2 100% 186 566 33% 
87 100% 4 4 100% 197 577 34% 
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Table A30 (Corltirluedj . 

Trawl catcher boats 1991 

Cum " of 
vessels 

Cum % 
vessels 

ESAI 
cod 

weeks 

Alaska 
gf 

weeks 

• cod 
weeks 

Cum 
ESAI 

cod 

Cum 
Alaska 

gf 

, Cum 
cod 

weeks 
weeks weeks 

1 2% 1 28 4' 1 28 4% 
3 5% 1 20 5% 3 76 4% 
6 10% 2 25 8% 7 132 5% 
9 15% 3 28 11% 15 214 7% 

12 20% 2 16 13% 21 262 8% 
15 25% 5 33 15% 32 340 9% 
18 31% 7 38 18% 47 423 11% 
21 36% 2 10 20% 61 495 12% 
24 41% 7 30 23% 82 592 14% 
27 46% 1 4 25% 97 656 15% 
32 54% 9 23 39% 134 776 17% 
35 59% 5 12 42% 156 831 19% 
38 64% 16 36 44% 193 915 21% 
41 69% 1 2 50% 210 952 22% 
44 75. 6 8 75% 232 9BB '::3% 
47 BO% 14 15 93% 261 1,021 2 G% 
50 85. 1 1 100% 268 1,028 26% 
53 90% 16 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 h:Jats 1992 

Cum # of Cum % BSAI Alaska % cod Cum Cum % Cum 
vessels vessels cod 

weeks 
gf 

weeks 
weeks BSAI 

celd 
Alaska 

gf 
cod 

Weeks 
weeks weeks 

1 2% 1 29 3% 1 29 3% 
3 5% 1 27 4% 3 84 4% 
7 11% 1 25 4% 7 188 4% 

10 15% 1 24 4% 10 2" 4% 
13 20% 1 20 5% 13 321 4% 
16 24% 2 27 7% 1B 389 5% 
20 30% 1 11 9% 24 462 5% 
23 35% 3 28 11% 32 5" 6% 
26 39% 3 27 11% 38 595 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 65% 9 31 29% 102 932 11% 
46 70% 13 33 39% 130 1,009 13% 
49 74% 13 29 45. 152 1,059 14% 
53 80% 5 10 50% 171 1, 098 16% 
56 85. 10 12 83% 187 1,121 17% 
59 89% 12 14 ,,% 223 1,163 19% 
63 95% 1 1 100% 249 1,192 21% 
66 100% 1 1 100% 252 I, 195 21% 

Source: ADF&G Fish tickets data. 

Note: ObServations were takerl at approximately 5. intervals. 
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Table A31 Dependency of catcher b'Jats on the BSAI cod fislleries in terms of 
product value by ge~r, 1991-92. 

Longline catch~r boats 1991 

Cum , c.£ Cum , of , cod Cum % cod 
vessels vessels valu~ value 

1 1% " 0% 
6 5% 0% 0% 

12 10% 1% 0' 
18 15% " 1% 
25 20% 2% 1% 
31 25% 5% "37 30% " 3% 
43 35% n 3% 
49 40' 11% 4% 
55 45% 14% 5% 
68 55% 27% 8% 
74 60% 3n 9% 
80 65% 55% 10. 
86 70% 70% 11% 
92 7S'! 88% 12% 
98 80% 100% 14% 

105 85% 100% 15' 
111 90% 100% 15% 
117 95% 100% 18' 
123 100% 100% 21% 

Long1ine catcher boats 1992 

Cum # of Cum % of , cod Cum , cod 
vessels vessels valu~ value 

1 1% 0' 0% 
4 1% 0%5'
 
9 10% 2% 1% 

13 15% 2% 1% 
17 20' 3% 1% 
22 25% 5% 1% 
26 30% 9% 2% 
30 34% 10% 
35 40' 13' 3% " 
39 45' In 4' 
43 49% 23% 4% 
48 55% 31% n 
52 60% 341- 8' 
57 66% 51% 11% 
61 70' 59% 14% 
65 75' 73% 15% 
70 80' laO%- In 
7. 85' laO%- 20% 
78 90% 100% 21% 
83 95% 100% 2n 
87 100% 100% 30% 
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Table A31 (Continued) . 

Trawl catcher boats 1991 

Cum # of Cum % of % cod Cum % cod 
vessels vesse:2-s value value
 

1 2% 0% 0%
 
3 5< 1% 1%
 
6 10% 2% 1% 
9 15% 5% 3% 

12 20% 7' 
15 25% 9' "4% 
18 31% 10% 6% 
21 16% 11% 7% 
24 41% 14% 7% 
27 46% 17% 8% 
J2 SH 15% 10% 
35 59% 39% 10% 
;g 64% 47% 12' 
41 6n 63% 13' 
44 75% 79% 13% 
47 80% 88% 15% 
50 85% 100% 16% 
53 90' 100% 16% 
56 95% 100% 17% 
59 100% 100% 18% 

Trawl catcher boats 1992 

Cum # of Cum % of , cod c= % cod
 
vessels vessels value value
 

1 2' 0% 0%
 
3 5% 0% 0% 
7 11' 0% 0% 

10 15% 0' 
13 20% 1%" 0' 
16 24% 0% 
20 10' 2%" 1% 
23 35' 2% 1% 
26 39% 3% 1% 
30 45% 5% 1% 
33 50% 6% 2% 
36 55% 7% 2% 
40 61% 14% 2% 
43 65% 21% 3% 
46 70% 22% 3% 
49 74% 33% 4% 
53 80% 58% 5' 
56 85% 75% 6% 
59 89% 80' 7% 
63 95% 100% 7% 
66 100% 100% 7% 

Source: ADF&G Fish tickets data. 

Note: Observations were taken at approximately 5% intervals. 
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Tc.ble A32	 Numbers and mean lengths of domestic BSl\.I cod fishery 
catcher-processors by gec.r group c.nd gec.r group 
c0mbina.tion, 1990-92. 

Number of	 catcher-processors 

1990 1991 1992 

Longline 27 37 54
 
Pot 5 8 1<:>
 
Trawl 40 51 45
 

Longline only 27 32 41
 
Pot only 5 6 15
 
Trawl only 40 46 32
 
Longline & pot 0 1 1
 
Longline & trawl 4 10
 
Pot & trawl "0 1 1
 
Longl ine, pot, & trawl 0 0 2
 

Total	 72 90 102 

Mean length	 of catcher-processors 

1990 1991 1992 

Long1ine 1.-::7 134 135
 
Pot 163 155 160
 
Trawl 170 192 173
 

Longline only 127 133 132
 
Pot only 163 166 163
 
Trawl only 170 198 188
 
Longline & pot 102 180
 
Longline & trc.wl 144 136
 
Pot & trawl 150 81
 
Longline, pot, & trawl 173
 

Sources:	 We,ek1y processor report data c.nd State of l\.laska
 
vessel registration file.
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Table A33 U. oS. and Japan",se cod prlC"'S, monthly, 1989-9~ in $/lb. 

Yel,r Jan. Fo;ob. t1ar. Apr. Mal' Jun. Jul. Aug. Sep. Oct. Nov. Dec. 

Cod fillets, 5 lb, Canada, FOB East Coast 

1989 1. 6~ 1. 65 1. 72 1. 65 1. 62 1. 58 1. 60 1. 65 1. 72 1. 73 1. 78 1. 7S ..., r.,
199!J 1. 7 5 1. 75 1. 8S 1.92 2.00 2 . 10 2.10 2.25 2. 32 2.52 2.72 ... 0 .. 

1931 2.65 2.62 2.62 2.62 2.60 2.48 2.40 2.35 2.48 2.48 2.45 2.38 
1992 2.35 2.32 2.35 2.40 2.40 2.32 2.38 2.45 2.48 2.50 2.38 2.35 

Cod fillets, 5 lb, Iceland, FOB East Coast 

1989 2. 30 2.30 2.30 2.30 2.30 2.30 2 .30 2.30 2. )0 2.30 2.30 2.30 
1990 2 . 30 2.30 2.) 0 2.30 2.30 2.30 2.40 2.60 2.80 2.95 2.95 2.95 
1991 3.10 3.20 3 .20 3 .20 3 .20 3.20 3 .10 3.10 3. 10 3.10 3.10 3 . 10 
1392 3 .10 3 . 10 ) . 10 3.10 3 . 10 3 . 10 3 . 10 ) . 10 3.10 3 .10 3 .10 3.10 

Cod fillets, 8-16 0', shatter p,'l.ck, FOB Seattle 

1989 1. 89 2.02 2.00 2.00 2.09 2.05 1. 94 1. 98 1. 98 2.02 1. 86 1. 88 
1990 1. 90 1. 92 1. 93 2.96 2.02 2.20 .2 .32 2.46 2.65 2.75 2.74 2.80 
1991 2.80 2.81 2.81 2.80 2.75 2.71 2.69 2.59 2.55 2.59 2.56 2.60 
1992 2.55 2.50 2.60 2.70 2.70 2.60 2.60 2.60 2.55 2.62 2.60 2.60 

Cod fillets, 16-32 0' , shatter pack, FOB Seattle 

1989 1. 94 2.08 2.08 2.08 2.17 2.12 2.09 2.08 2.08 2.08 1. 92 1. 92 
1990 1. 89 1. 90 1.91 1. 99 2.04 2.24 2.40 2.53 2.68 2.80 2.80 2.82 
1991 2.82 2.85 2.85 2.32 2.78 2.75 2.71 2.62 2.58 2.70 2.75 2.69 
1992 2.60 2.55 2.65 2.80 2.78 2.68 2.58 2.58 2.64 2.62 2.62 2.62 

Cod, frozen, landing price, Japan 

1989 .96 1. 06 1. 07 .82 .77 .43 .65 .63 1.12 1. 21 1. 19 
1990 1.17 1. 3 3 .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. 56 
1992 1.34 1.15 .96 .85 .92 .96 1. 08 1.16 1. 24 1. 28 

COel, frozen, wholesale price, Japan 

1983 1. 68 1. 60 1.19 2.06 1.73 1. SO 1. 65 1. 95 .54 1. 69 1. 60 1. 82 
1990 1. 77 1. 9:3 1. 85 1. 68 1. 78 2.00 2.10 2.30 2.31 2.39 2. 18 2.46 
1991 2.38 2.36 2.29 2.38 2.42 2.25 2.51 2.52 2.63 2.78 2.52 2 . 63 
1992 2.89 2.64 2.65 2.62 2.65 2.65 2.72 2.61 2.67 2.51 

Sources:	 u.s. prices - NMFS Fisheries Market Ne'...s Report. 
Japanese prices -- Monthly Statistics of Agriculture, Forestry & 
Fisheries. 

A-51 



Table A34 Weekly wholesale prices of 3-16 ounce cod fillets 
and 2-4 ounce pollock fillets, FOB West Coast, 
1991-92 (Dollars p'2r pound). 

W'2ek Cod, 8-16 ounce Pollock ounce
 
endiw/ 1991 1932 1991 1992
 

1/0.,; 2.68 2 . .,;0 1. 65 1. 60
 
2.68 2.30 1. 65 1. 60
1/10 

1/17 2.68 2.30 1. 65 1. 60
 
2.65 2.30 1. 65 1. 60
1/ 24 
2.65 2.30 1. 65 1. 60
1/31 

]/07 2.65 2.30 1. 65 1. 60
 
2/14 2.65 2.22 1. 65 1. 50
 
]/21 2 65 2.68 1. 65 1. 50
 

2.65 2.68 1. 65 1. 50
]/28 
3/06 2.90 2.68 1. 88 1. SO
 

2.90 2.68 1. 88 1. SO
3/13 
2.90 2.68 1. 88 1. 50
3/20 

3/27 2.90 2.68 1. 88 1. 50
 
4/03 2.85 2.68 1. 88 1. 50
 

2.80 2.82 1. 80 1. 50
4/10 
2.80 2.82 1. 80 1. 50
4/17 
2.80 2.82 1. 80 1. 50
4/24 
2.75 2.62 1. 80 1. 50
5/01 

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
 

2.72 2.62 1. 70 1. 50
6/05 
2.72 2.62 1. 70 1. 50
6/12 
2.68 2.62 1. 58 1. SO
6/19 

6/26 2.68 2.55 1. 55 1.50
 
7/03 2.68 2.55 1.55 1.50
 
7/10 2.68 2.55 1. 55 1. SO
 
7/17 2.65 2.55 1. 50 1. 50
 
7/24 2.65 2.55 1. 50 1. 50
 
7/31 2.65 2.55 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 2.55 1. 50 1. 50
 
8/28 2.55 2.55 1. 62 1. 50
 
9/04 2.55 2.55 1. 62 1. 50
 
9/11 2.58 2.55 1. 62 1. 50
 
9/13 2.62 2.55 1. 62 1. 50
 
9/25 2,62 2.75 1. 62 1. 3 0
 

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. 62 1. 30
 
10/23 2.62 2.40 1. 62 1. 30
 
10/30 2.62 2.50 1. 62 1. 30
 
11/06 2.62 2.50 1.62 1. 30
 
11/13 2.72 2.50 1.62 1. 30
 
11120 2.60 2.50 1. 60 1. 3 0
 
11/27 2.60 2.50 1. 60 1. 3 0
 
12/04 2.60 2.50 1. 60 1. 3 0
 
12/11 2.60 2.50 1. 60 1. 30
 
12/18 2.60 2.50 1. 60 1. 30
 
12/24 2.60 1. 60
 
12/31 2.60 1. 60
 

Source: Urner Barry Seafood Price Current 

ESAI _~endment 24 Appendix A A-52 OccQber ~, 199~; 



Table A3S W~ighted aV8rag8 Ishinomaki Auction prices for medium sized H&G cod from Alaska by g8ar. 

W",igt,lE<:l Ca~e~ sC'ld h'<>ighted Ti'leighted 
Avg. A'.rg. Price Avg. Price 
Pr i::<> 

Longlin", '1'[ _~;.rL Exchange ;',ong" ine 
Year Mc.n. rYHJ!i.gl (\" ",rti \:.g: ~ong 1 i l1e 'I'ra·... l (Yen!:;;) :S/lb) 

1990 ;l ~ 19 ~a~ 2.SQ 9C 133.35 1. 09 

D 1J4. 4 

1991 J 3S6 ~87 5,231 1, S]6 131. 2 1. 34 

, 
J~S 2, 74 ~ 132 

" '99 228 :', ~96 2., C8'/ 14: 1. 2 8 

, ," ," 
~ ~ 0 ,,2 -1 

~,- - 3, J54 1.3 7 . .:. 1. 08 

" 342 1] 0 5, :4~ J,6L 137.9 1.13 

J 327 323 1,295 8';] 137.9 1. 08 

J 31? 441 ] 37. B 

" 332 31.8 1,013 120 ]]7.15 1. 10 

c 40-; 3 67 ~66 L 663 13::. '" .39 

D 414 m 3,336 766 n1J.9 . ,l·1 

, 448 383 1,710 291 I j 0.05 56 

o m 1166 1/5.2. 1. 55 

1992 J lL5.7 

, 416 35D 982 m 129.28 1. 4~ 

" 352 250 133.2 .2': 

A J60 m 060 1,2 BB l:lJ.5 .LL 

" 290 3D3 570 ·109 In. 2~ p
" 

J 325 284 1,622 G06 12',.81 1. 16 

J 325 268 188 814 12',. ';5 1. II 

\'/.3\'9· 374 318 

'1'rawl 
: S/lb) 

0.97 

0.99 

1.13 

1. 85 

1.87 

1. 02 

1.06 

1. 03 

1. OS 

.26 

:8 

.3-1 

0."'1 

JL 

o. 'ol7 

Longllr,e 
( $/lb! 

0.74 

0.91 

0.87 

0.7J 

0.77 

0.73 

G. 7.~ 

(1. 95 

c,. "~ 

1 . C' ,', 

1 . 05 

". 99 

0.81 

IJ ",:; 

IJ . 7 C 

o. '7 'j 

:J . f; ',; 

0.;;7 

'1'ra",l 
($!lb! 

0.66 

0.67 

C'.77 

C.72 

0.73 

oJ.69 

0.72 

0.70 

0.72 

0.85 

U.8i 

IJ 'd 

0.6j 

. S2 

~, ~-, 

'" . , -
C'.69 

C.60 

'". "!3 
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Table A36	 Summary statistics for the regression analysis of monthly 
fillet and H&G prices for 1987-1992. 

AUTO REGRESS FILLET ON HG ORDER=l 
LEAST SQUARES ESTI~~TION 67 OBSERVATIONS 

BY COCHR~~-ORCUTT TYPE PROCEDURE WITH CONVERGENCE 0.00100 

LOG L.F. = -223.388 AT RHO 0.98303 

AUTO REGRESS FILLET ON HG ORDER=l 
LEAST SQUARES ESTIMATION 67 OBSERVATIONS 

BY COCHRANE-ORCUTT TYPE PROCEDURE WITH CO~/ERGENCE 0.00100 

LOG L.F. = -223.383 AT RHO = 0.98303 

RHO 
ESTIMATE 

0.98303 

ASYMPTOTIC 
VARIANCE 

0.00050 

ASYMPTOTIC 
ST. ERROR 

0.022011 

ASYMPTOTIC 
T-RATIO 

43.86762 

R-SQUARE 0.9562 R-SQUARE AD,JUSTED = 0.9556 
VARIANCE OF	 THE ESTIMATE-SIGMA··2 = 45.155 
STANDARD ERROR OF THE ESTIMATE-SIGt1A = 6.7197 
SUM OF sQUARED ERRORS-SSE= 2935.1 
MEAN OF DEPENDENT VARIABLE = 222.01 
LOG OF THE LIKELIHOOD FUNCTION = -223.388 

MODEL SELECTION TESTS - SEE JUDGE ET.AL. (1985, P.242) 
AKA IKE (1969) FINAL PREDICTION ERROR- FPE = 46.503 

(FPE ALSO KNOWN AS AMEMIYA PREDICTION CRITERION -PC) 
AKAIKE (1973) INFORMATION CRITERION- LOG AIC = 3.8395 
SCHWARZ(1978) CRITERION-LOG SC = 3.9053 

MODEL SELECTION TESTS - SEE RAMANATHAN(1989,P.166) 
CRAVEN-WAHBA(1979) GENERALIZED CROSS VALIDATION(1979} -GCV= 46.544 
HANNAN AND QUINN(1979) CRITERION -HQ= 47.729 
RICE (1984) CRITERION-RICE= 46.588 
SHIBATA (1981) CRITERION-SHIBATA= 46.422 
SCHWARTZ (1978) CRITERION-SC= 49.665 
AKAIKE (1974jINFORMATION CRITERION-AIC= 46.502 

ANALYSIS OF	 VARIANCE FROM MEAN 
SS OF MS 

REGRESSION 64114. 1. 64114. 
ERROR 2935.1 65. 45.155 
TOTAL 67049. 66. 1015.9 

ANALYSIS OF	 VARIANCE - FROM ZERO 
SS OF MS 

REGRESSION 0.33666E-I-07 2. 0.16833E-I-07 
ERROR 2935.1 65. 45.155 
TOTAL 0.33695E+07 67. 50291. 

VARIABLE ESTIMATED STANDARD T-RATIO PARTIAL STANDARDIZED ELASTICITY
 
NAME COEFFICIENT ERROR 65 DF CORR. COEFFICIENT AT MEANS
 

HG 0.21329E-Ol 0.75729E-01 0.28165 0.0349 0.10861E-01 0.65515E-02 
CONSTANT 238.33 29.717 8.0200 0.7052 O.OOOOOE+OO 1.0735 
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Table A37 Annual cod E'xports from Alaska, Itlashington, and O!"02gon by product form and country, 1989-92. 

1989 1990 1991 1992 

Product Quantil~y 

(1000 1bs) 
Value 

($1000) 
Quantity 

(1000 1bs) 
Value 

($1000) 
Quantity 

(1000 1bs) 
Value 

($1000) 
Quantity 

(1000 1bs) 
Value 

($1000) 

Whole or dressed 
Fresh 
Frozen 

Fillets 

1, 936 
39,289 
41,225 

S 2,131 
38,452 
40,583 

3,612 
156,972 
160,514 

$ 2,220 
113,738 
115,958 

1,131 
176,092 
177,223 

S 1,807 
142,582 
111.'1,389 

L 319 
122,973 
124,291 

$ 1, 837 
91,857 
93,694 

FrOzen 
Dried 
Salted 
Total 

1,126 
0 

12,712 
55,063 

1,407 
0 

13,439 
$55,429 

2,562 
400 

11,394 
174,870 

3, 007 
245 

14,703 
$133,913 

2,215 
0 

14,986 
194,42.'1 

2,606 
0 

22,323 
$169,318 

2,756 
9 

1, 58B 
128,E44 

2,548 
13 

l.....l2l 
99,447 

~Tan. -N'J'f. 
1989 

Quantity Value 
(1000 1bs) ($1000) 

1990 
Quantity 

(l000 Ibs) 
Value 

($1000) 

1991 
Quantity 

( 1000 Ibs) 
Value 

($10001 

1992 
Quantity 

J10QO Ibs) 
Value 

($1000 ) 

Whole or dressed, Frozen 
Japan 32,089 
Canada 285 
R.of Kor=a 5,051 
U.K. 28 
F.R.G. 109 
France 42 
Norway 3,467 
Portugal 62 
Denmark 
Hong Kong 
Italy -
S·.... eden -

41,133 

35,888 
332 

2, 178 
31 
94 
43 

1,875 
47 

- -

-
40,48& 

73, .'128 
657 

33,565 
1, 611 
7,802 

0 
37,910 

4,159 
522 

6 
0 
8 

159,668 

60,356 
882 

16,380 
1,321 
5,797 

0 
27,388 
2,658 

357 
12 

0 
21 

115,172 

70,608 
1,773 

36,010 
12,401 

5,939 
0 

29, 194 
13,536 

5,861 
21 

317 
18 

176,092 

65,296 
1,938 

19,955 
9,678 
4,355 

0 
25, 538 
10,792 

4,511 
16 

260 
47 

HZ,582 

60,044 
1,682 

24,604 
13,231 

1, 080 
0 

2,3&9 
18,609 

341 

"0 
98 

122,972 

50,545 
2,270 

12,298 
&,904 

814 
0 

1,709 
14,032 

284 
153 

0 
135 

91,&57 

B.5.c.r Amendmen: 24 Appendix A A-55 '::·,-,cober 5, 1'~~} 



Table A37 (Continued) . 

1989 1990 1991 1992 
Jan. -Nov. 

Product Quantity Value Quantity Value Quantity Value Quantity Value 
(1000 1bs) ($1000) POOO 1bs) ($1000) (1000 1bs) ($1000) 11000 1bs) ($HOO) 

Fillets. 
Japan 314 482 689 818 354 416 409 627 
Canada 196 241 446 625 544 888 0 0 
R.uf Korea 109 124 573 535 380 382 1,209 730 
U.K. 67 82 80 159 0 0 118 172 
F.R.G. 383 414 0 0 0 0 0 0 
Netherlands 55 61 0 0 0 0 0 0 
Norway 0 0 87 74 569 499 39 " Portugal 0 0 626 727 0 0 43 22 
France - 0 0 299 311 640 640 
Hung Kong - - - 0 0 9 22 0 0 
Sweden - - 11 13 12 27 5 10 
Taiwan - - - 40 44 48 61 0 0 

1,124 1,404 2,552 2,995 2,215 2, 606 2,756 2,548 

Salted 
Japan 83 98 595 308 3,197 4,390 0 0 
Canada 88 94 11 14 3 4 114 105 
R.of Korea 23 24 0 0 0 0 0 0 
F.R.G. 0 0 132 91 0 0 0 0 
Purtuga1 12,518 13,222 10,556 14,289 11,381 17,296 1,475 3, 086 
Denmark -- 0 Q 198 323 0 0 
Franc€: -- -- 0 0 155 232 0 0 
S{:-ain -- - - 0 0 52 78 0 0 

12,712 13,438 11,395 14,702 14,986 22,323 1,588 3,192 

Source: u.S. Department of Con~erce, Bureau uf the Census.. 
Note: Some 1990 cOl.1ntr'r' data was nut recorded or was ~ero. 

BSAI AJ1I'c'ndrv:>cnt 2<1 Appendix A A-56 October S, l:;n 



Table A38 Foreign longline cod fishery in the BSAI, 1981-87. 

Metric tons of cod catch 

1981 1982 1983 1984 1985 1986 1987 

Jan-May 238 237 1,547 2,793 8,754 7,595 19,383 
Jun-Aug 153 71 457 2, 039 1, 141 342 77 
Sep-Dec 169 761 1,249 15,333 19,882 15,957 24,209 

Year 561 1, 069 3,253 20,166 29,777 23,893 43,669 

Cod catch as a percent of total groundfish catch 

1981 1982 1983 1984 1985 1986 1987 All 

Jan-May 89% 87% 85% 92% 92% 92% 92% 92% 
Jun-Aug 84% 80% 53% 90% 92% 96% 97% 84% 
Sep-Dec 85% 68% 80% 90% 88% 89% 87% 88% 

Year 86% 72% 77% 90% 89% 90% 90% 89% 

Halibut bycatch rate 
(halibut a, a percent of total groundfish catch) 

1981 1982 1983 1984 1985 1986 1987 All 

Jan-May 2.34 2.20 2.67 1. 83 2.58 1. 56 1. 86 2.00 
Jun-Aug .29 1.25 3.41 2.53 1. 33 .94 .43 2.14 
Sep-Dec .66 .73 2.25 1. 76 2.11 2.83 1. 63 2.02 

Year 1. 25 1. 03 2.67 1. 85 2.22 2.41 1. 73 2.02 

Kilograms of cod per hook 

1981 1982 1983 1984 1985 1986 1987 All 

Jan-May .65 .71 .98 1.45 1.69 1. 50 1.43 1. 45 
Jun-Aug .73 .54 .34 1. 27 1. 32 1. 52 1.81 .97 
Sep-Dec .86 .65 .98 1. 22 .91 1.11 .83 .96 

Year .72 .65 .77 1. 25 1. 06 1. 21 1. 02 1. 08 

Metric tons of cod per hachi 

1981 1982 1983 1984 1985 1986 1987 All 

Jan-May .02 .03 .04 .06 .07 .06 .06 .06 
Jun-Aug .03 .02 .02 .05 .05 .06 .07 .04 
Sep-Dec .03 .02 .04 .05 .03 .0' .03 .04 

Year .03 .02 .03 .05 .04 .05 .0' .04 

Source; Norpac data. 
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Table A39 Joint venture cod t~awl fishery catch, bycatch rates, and catch per uni\: of eftort by 
season, 1981-89. 

Metric tons of cod 
1981 

Jan-May 
Jun-Aug 77 
Sep-Dec 21 
Year 98 

catch. 
1982 
1, 063 

949 

2,012 

1983 
631 

1, 097 

1,728 

1984 
8,232 

495 
118 

8,845 

1985 
5,294 

353 
14 

5,661 

1986 
6,552 

481 
158 

7,191 

1987 
11,356 

2,036 
99 

13,491 

1988 
36,720 

542 
1, 463 

38,724 

1989 
19,295 

523 
19,818 

All 
89,14:' 

6, 029 
2,395 

97,567 

Cod catch as a 
1981 

Jan-May 
Jun-Aug 68% 
Sep-Dec 78% 
Year 70% 

percent of 
1982 

81% 
70' 

75' 

total groundfish catch. 
1983 1984 1985 

78% 80' 84' 
70' 70' 74' 

63% 67% 
72' 79% 83' 

1986 
82% 
71' 
66t 
aB 

1987 
88' 
80' 
74' 
87% 

1988 
87% 
"; 5% 
33% 
37% 

1989 
86% 

84% 
86% 

All 
86% 
74' 
SO, 
85' 

Halibut 

Jan-May 
Jun-Aug 
Sep-Dec 
Year 

bycatch rate. 
1981 1982 

1. 35 
.13 1.17 
. 00 
.11 1. 26 

1933 
1.14 

.61 

.79 

1984 
.70 

1. 52 
.44 
.75 

1985 
.64 
.59 
.84 
.64 

1986 
.85 
.46 
.30 
.81 

1937 
.53 
.01 
.96 
.55 

1988 
1. 09 

.59 
1. ?5 
1.12 

1989 
.87 

.10 

.85 

All 
.89 
.76 

1.::27 
.89 

Herring bycatch rate. 
1981 1982 

Jan-Hay . 00 
Jun-.z>'ug .01 .00 
Sep-Dec .00 
Year .01 .00 

1983 
.00 
.00 

.00 

1984 
.00 
.03 
.00 
. 00 

1985 
.00 
.07 
.00 
.01 

Ba6 
.00 
.02 

1. 32 
.04 

1987 
.00 
. 01 
.00 
. GO 

1988 
.00 
.01 
.00 
.00 

1989 
.00 

.04 

.00 

All 
. 00 
.01 
.12 
. 00 

Red king 

Jan-Hay 
Jun-Aug 
Sep-D'?c 
Year 

crab bycatch rate. 
1981 1982 

.00 
15.59 5.48 

1332.44 
270.47 ,2.78 

1983 
.00 

16. 1O 

10.65 

1984 
1.11 

12.95 
237.65 

5.81 

1985 
.06 

67.85 
.00 

4.80 

1986 
3.98 

.00 
197.86 

8.86 

1987 
.35 
.47 
.00 
.37 

1988 
.12 
.00 
.00 
.11 

1989 
.13 

. 00 

.13 

All 
.54 

9. 45 
42.67 
2.27 
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Table A)9 (Continued) . 

Bairdi crab bycatch 
1981 

Jan-May 
Jun-Aug .00 
S~p-Dec 328.44 
Y~ar 63.57 

rate. 
1982 
4.10 

.00 

2.02 

1983 
594.09 

2.22 

202.70 

1984 
272.97 

9.31 
69.95 

252.95 

1985 
194.05 
14.90 
57.5) 

181.11 

1986 
508.94 

45.73 
39.37 

461.27 

19E17 
253.74 

.00 

.00 
218.20 

1988 
96. 10 
)).66 

II) .15 
95.76 

1989 
145.)2 

11.65 
141.70 

All 
185.29 

8.85 
79.89 

17CJ.03 

Chinook 

Jan-May 
Jun-Aug 
Sep-Dec 
Year 

bycatch rate. 
1981 1982 

.02 
.00 .00 
.00 
.00 .01 

1983 
.00 
.00 

.00 

1984 
.00 
.00 
.00 
.00 

1985 
.00 
.00 
.00 
.00 

1986 
.00 
. 00 
.00 
. 00 

1987 
.00 
.00 
.00 
.00 

1988 
.00 
.00 
.00 
.00 

1989 
.00 

.00 

.00 

All 
.00 
.00 
.00 
.00 

Salmon bycatch rate. 
1981 

Jan-May 
Jun-Aug .00 
,Sep-Dec .00 
Year .00 

1982 
.00 
.00 

.00 

1983 
.00 
.00 

.00 

1984 
. aa 
.00 
.00 
.00 

1985 
.00 
.00 
.00 
.00 

1986 
.00 
.00 
.00 
.00 

1987 
.00 
.00 
.00 
.00 

1988 
.00 
.00 
.00 
.00 

1989 
.00 

.00 

.00 

All 
.00 
.00 
.00 
.00 

Metric tons of cod per hour. 
1981 1982 

Jan-May 
Jun-Aug 
Sep-Dec 
Year 

1983 1984 
13 

6 
6 

12 

1985 
4 
2 
1 
3 

1986 
4 
4 
4 
4 

1987 
5 
4 
3 
5 

1988 
6 
5 
3 
6 

1989 
5 

11 
6 

All 

Metric tons of cod per haul. 
1981 1982 1983 

Jan-May 
Jun-Aug THIS CPUE DATA IS BEING 
Sep-Dec 
Year 

19E14 

PREPARED 

1985 1986 1987 1988 1989 All 

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

Mean wave height Mean wind speed 
Area B Area C Area B Area C 

Jan. 2.0 I.B 19.6 19.0
 
Feb. I.B 1.7 20.2 19.4
 
Mar. 1.6 1.5 18.8 16.7
 
Apr. 1.4 1.4 17 .S 16.7
 
May 1.1 1.0 14.1 13.7
 
June 0.9 0.9 12.4 1l.8
 
July 0.9 0.9 12.9 1l.8
 
Aug. 1.1 1.1 15.1 13.6
 
Sep. 1.4 1.3 15.9 16.0
 
Oct. 1.8 1.6 19.7 18.9
 
Nov. 2.0 1.9 19.2 19.9
 
Dec. 2.0 I.B 19.3 18.6
 

Source:	 Bower, W.A., et a1. 1988. 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. 

Table A4l	 Percent of wave height 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. B.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 O.B 0.1 0.8 O. 1
 
Aug. 4.5 1.6 1.7 0.3
 
Sep. 8.9 2.8 5. 1 0.9
 
Oct. 14.5 3.9 10.8 2.2
 
Nov. 15.4 3.6 16.2 3 .5
 
Dec. 15.5 4.1 1l.5 2.1
 

Source:	 Bower, W.A., et al. 1988. C1irnatic 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, mont.hly. 

Area B Area c
 
>28 knots >41 knots ;.28 knots >41 knots
 

.Jdn. 17 1 18 1
 
Feb. 21 3 20 2
 
Hdr. 14 1 1.; 1
 
Apr. 12 1 10 o
 
Hay 4 o 5 1
 
June 2 o 4 1
 
July 1 o J 1
 
Aug. 6 o 5 o
 
Sep. 10 o 11 1
 
Oct. 19 1 17 1
 
Nov. 18 J 20 3
 
Dec. 18 J 18 1
 

Source:	 Bower, W.A., et 0.1. 1988. Climatic Atlas of the outer 
continentdl shelf waters and caastdl regions of Alaska, 
Vol. II, Bering Sea. Arctic Environmental Informdtian 
and Data Center, University of Aldska, Anchorage, AX 
dnd U.S. National climatic Data Center, Asheville, NC. 
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1992 

Table A43 Average grass revenue (value) per metric ton 
of cod catch by fishery and season, 1991-9~. 

,Jan-May Jun-Aug Sep-Dec Annt.1al 
1991 

Longline $845 $784 $722 $784 
Pot $671 $749 S710 
Tr~'t\.:l $1,194 S1,194 

Longline $777 $704 $772 $749 
Pot $1,017 $658 $768 $765 
Trawl $1,139 $1,139 

1991-92 average 
~.., .. 'Longline $800 ~ ._ .) $731 $764 

Pot $1,017 $662 $752 $748 
Trawl $1,175 $1,175 

Note:	 The annual estimat~s exclude second and third trimester 
data for the 1991 and 1992 cod trawl fishery and first 
trimester data for the 1991 cod pot fishery because 
there was not ~nough catch for that data to be 
meaningful. 
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Table A44 Variability in the estim~tes ~verage gross revenue 
(value) per metric ton of cod catch by fishery and 
and season, 1991-92. 

Jan-t1ay Jun-Aug Sep-Dec Annual 
1991 

Long1ine 
t1in $651 $517 $178 $178 
M3.X $2,294 $4,013 $1,627 $3,261 
Stdev $299 $823 $247 $ 61 5 

Pot 
Min $446 $546 $506 
Max $1, 708 $1,377 $1,708 
Stdev $526 $264 $406 

Trawl 
Min $252 $252 
Max $2,717 $2,717 
Stdev $433 $433 

1992 
Longline 

Min $479 $478 $368 $539 
Max $5,275 $3,212 $2,657 $4,564 
stdev	 $696 $589 $388 $545 

Pot 
Min $520 $256 $641 $256 
Max $2,409 $1,737 $940 $2,336 
Stdev $496 $336 $74 $388 

Trawl 
Min $266 $266 
Max $3,417 $3,417 
Stde'f $531 $531 

1991-92 average 
Longline 

Min $479 $542 $279 $507 
Max $4,359 $3,773 $2,657 $3,558 
Stdev $585 $694 $343 $595 

Pot 
Min $520 $256 $571 $::155 
Max $2,409 $1,7lfj $1,377 $2,192 
Stdev $496 $345 $207 $354 

Trawl 
Min $274 $274 
Max $3,417 $3,417 
Stdev $475 $475 

Note:	 The annual estimates exclude second and third trimester 
data for the 1991 and 1992 cod trawl fishery and first 
trimester data for the 1991 cod pot fishery because 
there was not enotlgh catch for that data to be 
meaningful. 
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Table A45	 Three sets of estimates of variable harvesting and 
processing cost per metric ton of cod catch by 
type of operation and s~ason, 1991-92. 

Jan-May Jun-Aug Sep-Dec Annual 
1991 

Longline I $476 $471 $473 $473 
2 $509 $548 $552 $535 
3 $546 $562 $566 $558 

Pot 1 $295 $386 $342
 
2 $336 $432 $386
 
3 $378 $479 $430
 

Fillet trawl 1 $588 $588
 
2 $661 $ 6 61
 
3 $735 $735
 

H &: G trawl 1 $462 $462
 
2 $530 $530
 
3 $598	 $598 

All trawl 1 $ 53 0 $530
 
2 $601 $601
 
3 $672 $672
 

1992 
Longline 1 $445 $474 $556 $463
 

2 $483 $560 $676 $524
 
3 $515 $571 $673 $546
 

Pot 1 $377 $438 $743 $441
 
2 $431 $513 $907 $516
 
3 $485 $588 $1,067 $591
 

Fillet trawl 1 $553 $553
 
2 $621 $621
 
3 $690 $690
 

H &: G trawl 1 $416 $416
 
2 $481 $481
 
3 $547 $547
 

All trawl 1 $510 $510
 
2 $577 $577
 
3 $645 $645
 

1991-92	 average 
Longline 1 $455 $473 $488 $467
 

2 $492 $556 $575 $529
 
3 $525 $568 $587 $551
 

Pot 1 $377 $403 $447 $408
 
2 $431 $470 $512 $473
 
3 $485 $536 $578 $538
 

Fillet trawl 1 $571 $571
 
2 $641 $641
 
3 $712 $712
 

H & G trawl 1 $446 $446
 
2 $513 $513
 
3 $580 $580
 

.!l"ll trawl 1 $521 $521
 
2 $590 $590
 
3 $660 $660
 

Source:	 1991 NMFS Alaska Region weekly processor report, 
1992 NMFS Alaska Region product file, 
1991-92 NMFS Alaska Region blend estimates. 
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Table A46 Variability of variable cost estimates among individual 
or;.et-ations by typ~ of operation and season, 19?1-?2. 

Jan-Ma', 
1?91 

Long1ine 1 
11in $385 
11ax $2,119 
Stdev $489 

" , 

Min $358 
M"x $2,828 
Stdev $766 

3 
Mirl $421 
Max $2,713 
Stdev $680 

Pot 1
 
Hin
 
Hax
 
Stdev
 

2
 
Min
 
Max
 
Stdev
 

3
 
Min
 
Max
 
Stdev
 

Fillet trawl 1 
Min $342 
Max $1,556 
Stdev $360 

2 
!'lin $336 
!'lax $1,918 
Stdev $438 

3 
11in $430 
11az $2,280 
Stdev $518 

H & G trawl 1 
Min $226 
Ma.x $1,827 
Stdev $292 

2 
Min $249 
Max $2,290 
Std&v $369 

3 
Hin $272 
Max $2,753 
Std",v $448 

All trawl 1 
Min $226 
Max $1,827 
Stdev $298 

2 
Min $249 
Max $2,290 
Stdev $369 

3 
Min $272 
Max $2,753 
Stdev $442 

Jun-Aug 

$359 
$2,00 7 

$41:: 

$394 
$2,849 

$656 

$419 
$2,653 

$579 

$225 
$1,129 

$379 

$247 
$1,420 

$493 

$269 
$1, 710 

$607 

Sep-Dec 

$128 
$6,537 
$1,443 

$13 0 
$10,999 

$2,515 

$144 
$9,481 
$2,135 

$281 
$799 
$195 

$310 
$965 
$248 

$339 
$1,131 

$301 

Annual 

$128 
$6,537 
$1,323 

$13 0 
$10,999 

$2,291 

$1440 
$9,481 
$1,950 

$270 
$1,063 

$300 

$301 
$1,329 

$392 

$ 331 
$1,595 

$486 

$342 
$1, 556 

$360 

$386 
$1,918 

$438 

$430 
$2,280 

$518 

$226 
$1,827 

$292 

$249 
$2,290 

$369 

$272 
$2,753 

$448 

$226 
$1,827 

$298 

$249 
$2,290 

$369 

$272 
$2,753 

$442 
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Table A46 Continued. 

Jan-May 
1992 

Lcmg1ine 1 
Min $367 
Max $2,673 
Std,=,v $405 

2 
Min $371 
Max $4,351 
Stdev .%93 

3 
Min $411 
Max $3,804 
S tde\l $593 

Pot 1 
Min $254 
Hax $2, 528 
Stdev $752 

2 
Min $277 
Max $3,290 
Stdev $1,000 

J 
Min $301 
Max $4,051 
Stdev $1, 148 

Fi11e-t trawl 1 
Min $412 
Max $991 
Stdev $194 

2 
Min $449 
Max $1,181 
Stdev $236 

3 
Min $482 
Max $1,371 
Stdev $281 

H & G trawl 1 
Hin $218 
Max $11,520 
Stdev $2,594 

2 
Min $256 
Hax $15,282 
Stdev $3,459 

3 
Min $275 
Max $19,045 
Stdev $4,325 

All trawl 1 
Min $218 
Max $11,520 
Stdev $2,140 

2 
Min $2i)9 
Max $15,282 
Stdev $2,856 

3 
Hin $320 
Max $19,045 
Stdev $3,573 

Jun-Aug 

$338 
$10,658 

$1,641 

$320 
$17,314 

$2,718 

$369 
$15,155 

$2,359 

$240 
$696 
$124 

$289 
$843 
$156 

$339 
$989 
$188 

Sep-Dec 

$272 
$3, 055 

$590 

$334 
$4,780 

$930 

$334 
$4,254 

$824 

$509 
$1,538 

$67] 

$588 
$3,280 

$893 

$666 
$4,021 
$1,113 

Annual 

:;;361 
$10,658 

SI,531 

$375 
S17,314 

$2,530 

S413 
$15,155 

$2,197 

$240 
$2,538 

$651 

$289 
$3,290 

$861 

$339 
$4,051 
$1,072 

$412 
$991 
$194 

$449 
$1,181 

$236 

$482 
$1,371 

$281 

$218 
$11, 520 
$2,594 

$256 
$15,282 

$],459 

$275 
$19,045 
$4,325 

$218 
$11,520 
$2,140 

:;;169 
$15,282 

$2,856 

$320 
$19,045 

$3,573 
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T"..b1e A46 Continued. 

Jan-May 
1991-92 average 

Longline 1 
Min $370 
Max $2,673 
Stdev $480 

C 
Min $373 
Max $4,351 
Stdev $786 

3 
Min $414 
Ma:< $3,804 
Stdev $685 

Pot 1 
Min $::;54 
Max $2,528 
Stdev $752 

2 
Min $::.77 
Max $3,290 
Stdev $1, 000 

3 
Min $301 
Max $4, 051 
Stdev $1,248 

Fillet trawl 1 
Min $399 
Max $1,423 
3tdev $258 

2 
Mir, $435 
Max $1,603 
Stdev $304 

3 
Min $470 
Max $1,794 
Stdev $351 

H & G trawl 1 
Min $236 
t.jax $2, 244 
Stdev $438 

2 
Min $256 
Max $2,875 
Stdev $557 

3 

Min $275 
Max $3,505 
Stdev $678 

All trawl 1 
Min $262 
Max $2,244 
Stdev $392 

2 
Min $284 
Max $2,875 
Stdev $493 

3 
Min $305 
Max $3,505 
Stdev $606 

,Jun-Aug 

$338 
$10,658 

$1,571 

$367 
$17,314 

$2,598 

$390 
.SI5,155 

$2, :::56 

$240 
$1, 129 

$211 

$289 
$1,420 

$27::: 

$318 
$1, 710 

$334 

Sep-Dec 

$146 
$6,537 
$1,053 

$149 
$10,999 

$1,789 

$164 
$9,481 
$1, 535 

$306 
$2,538 

$680 

$341 
$3,280 

$902 

$275 
$4,021 
$1,124 

Annual 

$'::: 62 
$10,658 
$1,448 

$263 
$17,314 

$2, 379 

$292 
$15,155 

$2,072 

$240 
$2,538 

$644 

$289 
$3,290 

$851 

$339 
$4, 051 
$1, 058 

$399 
$1,423 

$258 

$435 
$1,608 

$304 

$470 
$1,794 

$351 

$':::36 
$2,244 

$438 

$256 
$2,875 

$557 

$275 
$3,505 

$678 

$262 
$2,244 

$392 

$284 
$2,875 

$498 

$305 
$3,505 

$606 
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Table A47	 Three sets of estimates of annual overhead costs 
per metric ton of cod catch by type of operation 
and season, 1991-92. 

Allocation based on ",reeks fished 

Jan-May Jun-Aug Sep-Dec Annual 
1991 

Longline 1 $78 $97 $98 $90 
2 $110 $136 $138 $127 
3 $150 $186 $189 $174 

Pot 1 $61 $67 $64 
2 $81 $90 $86 
3 $101 $112 $107 

Fillet trawl 1 $145 $145 
2 $193 $193 
3 $241 $241 

H & G trawl 1 $90 $90 
2 $121 $121 
3 $151 $151 

All trawl 1 $120 $120 
2 $160 $160 
3 $200 $200 

1992 
Longline 1 $76 $101 $127 $89 

2 $108 $143 $180 $125 
3 $147 $194 $245 $170 

Pot 1 $79 $110 $233 $109 
2 $105 $146 $310 $146 
3 $132 $183 $388 $182 

Fillet trawl 1 $135 $135 
2 $180 $180 
3 $225 $225 

H & G trawl 1 $87 $87 
2 $116 $116 
3 $146 $146 

All trawl 1 $120 $120 
2 $160 $160 
3 $200 $200 

1991-92 average 
Longline 1 $77 $99 $103 $89 

2 $108 $140 $146 $126 
3 $148 $191 $199 $172 

Pot 1 $79 $97 $95 $94 
2 $105 $130 $127 $126 
3 $132 $162 $159 $157 

Fillet trawl 1 $140 $140 
2 $187 $187 
3 $233 $233 

H & G trawl 1 $89 $89 
2 $119 $119 
3 $149 $149 

All trawl 1 $120 $120 
2 $160 $160 
3 $200 $200 
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Table A47 Continued. 

Allocation based 

Jan-May 
1991 

Longline 1 $89 
2 $98 
3 $218 

Pot 1
 
2
 
3
 

Fi llet trawl 1 $68 
2 $90 
] $113 

H & G trawl 1 $48 
2 $64 
3 $79 

All trawl 1 $58 
2 $78 
3 $97 

1992 
Longline 1 $80 

2 $88 
3 $212 

Pot 1 $61 
2 $81 
3 $101 

Fi llet trawl 1 $71 
2 $94 
3 $118 

H trawl 1 $44" G 
2 $59 
3 $74 

All trawl 1 $62 
2 $83 
3 $104 

1991-92 average 
Longline 1 $83 

2 $91 
3 $221 

Pot 1 $61 
2 $81 
3 $101 

Fillet trawl 1 $69 
2 $92 
3 $115 

H & G trawl 1 $40
 
2 $62
 
3 $71
 

All trawl 1 $60 
2 $80 
3 $100 

on product 

Jun-Aug 

$86 
$95 

$211 
$49 
$65 
$82 

$76 
$83 

$202 
$63 
$84 

$106 

~.79 

$87 
$212 

$60 
$80 

$100 

...·eight 

Sep-Dec 

s;n 
$80 

$191 
$67 
$89 

$111 

$73 
$81 

$195 
$74 
$98 

$123 

$73 
$80 

$194 
$68 
$91 

$113 

Annual 

$82 
$91 

$220 
$58 
$78 
$97 
$68 
$90 

$113 
$48 
$64 
$79 
$58 
$78 
$97 

$78 
$35 

$207 
$63 
$84 

$106 
$71 
$94 

$118 
$44 
$59 
$74 
$62 
$83 

$104 

$80 
$88 

$213 
$62 
$82 

$103 
$69 
$92 

$115 
$46 
$62 
$77 
$60 
$80 

$100 
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Table A47 Continued. 

Allocation based on product value 

Jan-May Jun-Aug Sep-Dec Annual
 
1991
 

Long1in"" 1 $63 $53 $53 $57
 
2 $81 $68 $69 $73
 
3 $159 $134 $13 5 $144
 

Fot 1 $35 $51 $4 ]
 
2 $46 $68 $57
 
3 $58 $85 $72
 

Fillet trawl 1 $81 $81
 
2 $108 $108
 
3 $135 $135
 

H & G trawl 1 $61 $61
 
2 $81 $81
 
3 $102 $102
 

All trawl 1 $72 $72
 
2 $96 $96
 
3 $120 $120
 

1992 
Longline 1 $57 $52 $57 $55
 

2 $74 $67 $74 $71
 
3 $145 $132 $145 $140
 

Pot 1 $44 $43 $55 $44
 
2 $58 $58 $74 $59
 
3 $73 $72 $92 $74
 

Fillet trawl 1 $76 $76
 
2 $101 $101
 
3 $127 $127
 

H & G trawl 1 $51 $51
 
2 $68 $68
 
3 $86 $86
 

All trawl 1 $68 $68
 
2 $91 $91
 
3 $114 $114
 

1991-92	 average 
Longline 1 $59 $52 $54 $56
 

2 $76 $67 $70 $72
 
3 $150 $13 3 $137 $142
 

Pot 1 $44 $41 $52 $44
 
2 $58 $55 $69 $53
 
3 $73 $69 $86 $73
 

Fillet trawl 1 $79 $79
 
2 $105 $105
 
3 $131 $131
 

H & G trawl 1 $58 $58
 
2 $77 $77
 
3 $96 $96
 

All trawl 1 $70 $70
 
2 $94 $94
 
3 $117 $117
 

Source:	 1991 NMFS Alaska Region weekly processor report,
 
1992 NMFS Alaska Region product file,
 
1991-92 NHFS Alaska Region blend estimates.
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Table A48	 Estimates of halibut byctch cost per metric ton 
of cod catch by fishery and season, 1991-92. 

,Jan-May ,-Tun-Aug Sep-Dec Annual 
Higher estimate 

1991 
Longline $5.18 $16.25 $15.82 $12.07 
Pot $.98 $.28 $.63 
Trawl $ 42.0 G $42.06 

1992 
Longline $9.89 $38.53 $25.07 $21. 57 
Pot $.68 $.49 $.75 $.55 
Trawl $49.50 $49.50 

1991-92 average 
Longline $8.32 $30.<14 $17.49 $17.43 
Pot $.58 $.61 $.36 $.58 
Trawl $44.59 $44.59 

Lower estimate 
1991 

Longline $4.75 $14.90 $14.51 $11.07 
Pot $.93 $.27 $.60 
Trawl $24.88 $24.88 

1992 
I,ongline $9.07 $35.33 $22.99 $19.78 
Pot $.65 $.45 $.72 $.53 
Trawl $29.29	 $29.29 

1991-92 average 
Longline $7 . 63 $27.91 $16.04 $15.98 
Pot $.65 $.58 $.34 $.55 
Trawl $26.38 $26.38 

Note:	 The higher estimates include both the automatic and 
immediate adjustment in the halibut fishery quotas 
and more speculative and less immediate adjustments. 
The lower estimates exclude the latter adjustment. 

Source:	 1991 t~FS Alaska Region weekly processor report, 
1992 NMF5 Alaska Region product file, 
1991-92 NMFS Alaska Region blend estimates. 
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Table A49	 Variability oE halibut bycatch cost per metric 
ton of cod catch by fishery and season for 
higher estimate of halibut bycatch cost per 
metric ton of halibut bycatch mortality, 1991-92. 

Jan-May cTun-Aug Sep-D8c Annual 
1991 

Longline 
Min $1.69 $4.1]7 $5. 17 $.3.56 
Max :~59. 72 $145.72 $127.51 $12 7 .63 
Stdev $15.56 $26.91 $30 . 19 $26 . 81 

'at 
Min $.03 $.07 $.06 
Max $3.55 $1.28 $2.57 
Stdev $1. 32 $.3 7 $.85 

Trawl 
Min $.00 $.00 
Max $449.DO $449.00 
Stdev $58.04 $58.04 

1992 
Longline 

Min $.55 $9.97 $4.33 $5.11 
Max $133.25 $111.1)6 $182.46 $98.79 
Stdev $24.77 $24.98 SJO.23 $19.65 

Fat 
Min $.00 $.07 $.09 $.05 
Max $1. ~2 $1. 27 $4 .58 $1. 39 
Stdev $.43 $.44 $1. 30 $.40 

Tra.wl 
Min $.00 $.00 
Max $216.94 $216.94 
Stdev $44.81 $44.81 

1991-92 average 
Longline 

Min $.55 $8.90 $6.33 $4.53 
Max $133.25 $98.79 $182.46 $98.79 
std",v $21.82 $21.83 $32.58 $20.45 

Pot 
Min $.00 $.07 $ .09 $.05 
Max $1.42 $3.55 $4.58 $1. 66 
Stdev $.~3 $.78 $1.12 $.41 

Trawl 
Min $.00 $.00 
Ma~ $259.07 $259.07 
std&v $39.29 $39.29 
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Table AS 0	 Estimates of herring, crab,and salmon bycatch cost 
per metric ton of cod catch by fishery and season, 
1991-92. 

Jan-May Jun-Aug Sep-Dec Jmnual 
Herring 

1991 
Longline $ .00 $ .00 $.00 $.00 
Pot $ .00 $.00 $.00 
Trawl $.01 $.01 

1992 
Longline $.00 $ .00 $.00 $.00 
Pot $.00 $.00 $.00 $.00 
TrClwl $.09 $.09 

1991-92 average 
Longline $.00 $.00 $.00 $.00 
Pot $.00 $.00 $.00 $.00 
Trawl $ .03	 $ .03 

Tanner crab 

1991 
Longline $.03 $.02 $ .03 $.03 
Pot $.44 $2.35 $1. 39 
Trawl $2.57 $2.57 

1992 
Longline $.03 $.04 $.15 $.05 
Pot $1. 23 $1.36 $1. 26 $1. 32 
Trawl $1. 57 $1. 57 

1991-92 average 
Longline $.03 $.04 $.05 $ . 04 
Pot $1. 23 $1.14 $2.17 $1. 34 
Trawl $2.23	 $2.23 

Red king crab 

1991 
Longline $.00 $.01 $.01 $.00 
Pot $.51 $2.43 $1. 47 
Trawl $ .31 $ .31 

1992 
Longline $.01 $.22 $.03 $.09 
Pot $ .05 $.19 $.12 $.14 
Tro.wl $ .11 $.11 

1991-92 average 
Long1ine $ .01 $.14 $.01 $.05 
Pot $.05 $.27 $2.05 $.55 
Trawl $.24 $.24 

Note: Tanner crab refers only to c. bairdi. 
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'I'a.ble A50 Continll02d.
 

Jan-Ha.y Jun-Allg S",p-Dec Annual
 
Chinook	 salmon 

1991
 
Longline
 
Pot
 
Trawl
 

1992
 
Longline
 
Pot
 
Trawl
 

1991-92 aV02rage 
Longl ine 
Pot 
Trawl 

Herring, crab, 
and salmon 

1991 
Longline 
Pot 
Trawl 

1992 
Longline 
Pot 
Trawl 

1991-92 average 
Longline 
Pot 
Trawl 

$.02 $.03 $.00 $.02 
$ .00 S.OO $.00 

$1.98 $1.93 

$.02 $.00 $.00 $ .01 
$.00 ;; . 00 $.00 $.00 

$2.45 $2.45 

$.02 $.01 $.00 $.01 
$ .00 $.00 $.00 $.00 

$2. 14 $2.14 

$.05 $.05 $.04 $.05 
$.96 $4.77 $2.86 

$4. 86 $4. 86 

$.06 $ .27 $ .17 $.15 
$1 .28 $1.55 $1. 38 $1. 47 
$4.22 $4.22 

$ .06 $.19 $.07 $ . 10 
$1 .'::8 $1. 40 $4.22 $1. 89 
$4. 64 $4.64 

Source:	 1991 NMFS Alaska Region weekly processor report, 
199':: ffl1FS Alaska Region product £il02, 
1991-92 NMFS Alaska Region blend estimates. 
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Table A51	 Estimates of gr'oundfish bycatch cost per metric 
ton of ~od ~at~h by fishery and season, 1991-92. 

Jan-May	 Jun-Aug Sep-Dec Annual 
1991 

Lang1ine $10.77 $40.41 $20.94 $22.65 
Pot $.77 $.83 $.80 
Trawl $140.37 $140.37 

1992 
Longline $11.42 $20.94 $27.30 $15.96 
Pot $.80 $3.52 $3.52 $2.75 
Trawl $135.69 $135.69 

1991-92 average 
Longline $11. 21 $28.01 $22.09 $18.87 
Pot $.80 $2.84 $1.26 $2.15 
Trawl $138.77 $138.77 

Sour~e:	 1991 t~S Alaska Region weekly pro~essor report, 
1992 NMFS Alaska Region produ~t file, 
1991-92 NMFS Alaska Region blend estimates. 
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Table .1'\.51. 1 GrQundfish bycatch and bycc'!tch cost by species and gear in the 
BS.l'\.I cod fishery, 1991-92. 

Bycatch Bysatsh Bycatch Byca.tch 
(mt) cost per mt cost cost pe t· mt 

of bycatch (thousands) of cod 
Longl ine 

1991 
Al-rowtooth 1, 999 $21 $43 $1 
Atka mad: 3 $343 $1 $0 

"')"l 
~, -~Flat other 262 $84 $0 

Pollock 2, JI'l6 $220 $525 $7 
Rock sale 11:1 $279 $5 $0 
Rockfish 245 $249 $61 $1 
Sablefish 455 $1,402 $637 $9 
Turbot 553 $566 $313 $4 
Yellowfin 3 $220 $1 $0 
Other 6,683 ~·13 $88 $1 

Total 12,606 $340 $1, 695 $23 

1992 
Arrowtooth 1, 620 $4 $7 $0 
Atkc'! mack 46 $326 $15 $0 
Flat other 265 $65 $17 $0 
Pollock 3, 104 $229 $712 $7 
Rock sale 27 $256 $7 $0 
Rockfish 807 $257 $207 $2 
Sablefish 225 $1,352 $305 $3 
furbot 644 $230 $148 $2 
'lellowfin 86 $206 $18 $0 
Other 10,706 $11 $114 $1 

Total 17,531 $294 $1,550 $16 

Pot 
1991 
Arrowtooth 1 $21 $0 $0 
Atka mack 1 $343 $0 $0 
Flat other 1 $84 $0 $0 
Pollock 1 $220 $0 $0 
Rock sale 0 $279 $0 $0 
Rockfish 1 $249 $0 $0 
Sabl~fish 0 $1,402 $0 $0 
furbot 0 $566 $0 $0 
Yellowfin 2 $220 $1 $0 
Other 181 $13 $2 $0 

Total 189 $340 $4 $1 
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T.;l,b102 }\5l.l (Continued) . 

Byc.;l,tch Bycatch Bycatch Eyc.;l,tch 
(mt) cost per mt cost cost per mt 

of bycatch (thou"",nds) of cod 
1992 

Arrowtoot}l 3 $4 $0 $U 
Atka m.;l,ck 9 $326 $3 $0 
Flat other Q $65 ~,O SO 
Pollock 6 $229 $1 $0 
Rod: ~o1e 2 $256 $1 $0 
Rockfish 3 $257 $1 SO 
S'ab1efish 13 $1, 352 $18 $1 
Turbot 5 $230 $1 $0 
Yellowfin 12 $206 $2 $0 
Other 543 $11 $6 $0 

Total	 5'>"" $2"4 $J2 $3 

Tt"aWl 
1991 
Arrowtooth 3,297 $21 $70 S1 
Atka. ma.ck 840 $343 $288 $4 
F1.;l,t otr,et· 4,221 $84 $353 $4 
Pollock 36,169 $220 $7,958 $98 
Rock sale 5,961 $279 $1,662 $21 
Rockfish 2,953 $249 $735 $9 
S.;l,blefish 18 $1,402 $25 $0 
Turbot 204 $566 $115 $1 
Yellowfin 662 $220 $146 $2 
Other 4,258 $13 $56 $1 

Total 58,583 $340 $11,408 $141 

1992 
Arrowtooth 2,634 $4 $12 $0 
Atk.;l, ma.ck 3,175 $326 $1,036 $25 
Flat other 2,284 $65 $148 $4 
Pollock 13,718 $229 $3,144 $76 
Rock sale 3,226 $256 $825 $20 
Rockfish 1,244 $257 $319 58 
Sa.b1efish 9 $1,352 $12 $0 
Turbot 78 $230 $18 $0 
Ye110wfin 494 $206 $102 $2 
Other 2,670 $11 $29 $1 

Total 29,533 $294 $5,645 $136 

Sc'urce:	 1991 NMFS Alaska Region weekly processor l'eport, 
1992 NMFS Alaska. Region pt"oduct file, 
1991-92 NMFS Ala.sk.;l, Region blend estima.tes. 

l"~iAr AmendmenL 24 App",ndix A A-78	 October", l~)J 



Table A52 Variability of groundfish bycatch cost estimates 
per metric ton of cod catch by type of operation 
and 

1991 
Longline 

Min 
!'lax 
Stdev 

Pot
 
Min
 
Max
 
Stdev
 

Trawl
 
Min
 
Max
 
Stdev
 

1992 
Long1ine
 

Min
 
Max
 
Stdev
 

Pot
 
Min
 
Max 
Stdev
 

Trawl
 
Min
 
Max 
Stdev 

1991-92	 average 
Longline
 

Min
 
Max
 
Stdev
 

Pot
 
Min
 
Max 
Stdev 

Trawl
 
Min
 
Max
 
Stdev
 

season, 1991-92. 

Jan-May 

$.37 
$478.61 
$98.88 

$14.33 
$1,014.02 

$161.11 

$.26 
$968.49 
$143.24 

$.03 
$29.56 
$7.76 

$8.88 
$7,487.45 
$1, 119.49 

$.26 
$769.56 
$127.71 

$.03 
$29.56 

$7.76 

$8.88 
$750.66 
$149.88 

Jun-Aug 

$1.52 
$1,038.18 

$266.23 

$.44 
$5.25 
$1. 66 

$.78 
$1,067.30 

$209.17 

$.17 
$42.89 

$8.90 

$2.27 
$971. 52 
$227.26 

$.28 
$29.58 

$5.91 

Sep-Dec 

$1. 80 
$394.84 
$67.48 

$.08 
$2.48 

$.78 

$.05 
$873.45 
$182.96 

$.24 
$21.80 

$6.25 

$.75 
$873.45 
$160.86 

$.08 
$4.77 
$1.13 

Annual 

$1.66 
$745.20 
$188.44 

$.08 
$4.57 
$1.31 

$14.33 
$1,014.02 

$161.11 

$.26 
$994.51 
$202.08 

$.03 
$29.56 

$7.04 

$8.88 
$7,487.45 
$1,119.49 

$.26 
$873.45 
$199.66 

$ .11 
$29 .56 

$6.16 

$8.88 
$750.66 
$149.88 

Source:	 1991 NMFS Alaska Region weekly processor report, 
1992 NMFS Alaska Region product file, 
1991-92 NMFS Alaska Region blend estimates. 
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Table A53 Variability of 118t. benefit per ITlett c ton of cod catch (N-m) by 
trimester and fishery for three dif erent estimates of average 
variable cost and two different est mates of average prohibited 
species bycatch cost, 1991-92. 

ANI' using higher estimates of prohibited species bycatch cost 

1991 
Longline 1 

Min 
Max 
Stde"J 

2 
Min 
Max 
Stdev 

3 
Min 
Max 
Stdev 

Pot 1 
Min 
Max 
Stdev 

2 
Min 
Max 
Stdev 

3 
Min 
Max 
Stdev 

All trawl 1 
Min 
Max 
Stde·J 

2 
Min 
Max 
Stde"J 

3 
Min 
Hax 
Stdev 

1992 
Long1ine 1 

Min 
Max 
Stdev 

2 
Min 
Max 
Stdev 

3 
Min 
Max 
Stdev 

Jan-May 

$165 
$1,279 

$211 

$132 
$1,246 

$211 

$95 
$1,209 

$211 

-$723 
$1,238 

$409 

-$794 
$1,167 

$409 

-$865 
Sl,096 

$409 

$22. 
$3,788 

$557 

-$16 
$3,750 

$557 

-$<18 
$3,713 

$557 

.run-Aug 

$13 
$2,473 

$573 

-$64 
$2,396 

$573 

-$78 
$2,382 

$573 

$150 
$1,41]8 

$551 

$109 
$1, 366 

$551 

$67 
$1,325 

$551 

-$97 
$1,845 

$401 

-$182 
$1,759 

$4 [\ 1 

-$193 
$1,748 

$401 

Ssp-Dec 

-$379 
$775 
$222 

-$458 
$696 
$222 

-$472 
$682 
$222 

$153 
$981 
$273 

$112 
$935 
$273 

S65 
$889 
$273 

-$207 
$1,170 

$241 

-$327 
$1, 050 

$241 

-$329 
$1,047 

$ 2 <l.l 

Annual 

-$379 
$1,990 

$445 

- $4 58 
$1,913 

$444 

-$472 
$1,898 

$444 

$171 
$1,408 

$426 

$126 
$1,366 

$426 

$80 
$1,325 

$427 

-$723 
$1,238 

$403 

- $794 
$1,167 

$409 

-$865 
$1,096 

$409 

$21 
$3,045 

$463 

-$48 
$2,991 

$453 

-$67 
$2,967 

$463 
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Table A53 (Continued) . 

Jan-May 
Pot 1 

Min $143 
Max $2, 030 
Stdev $540 

2 
Min $89 
Max $1,976 
Stdev $540 

3 
Min $35 
Max $1,922 
stdev $540 

All trawl 1 
Min -$7,045 
Max $2,122 
Stdev $1, 234 

2 
Min -$7,113 
Max $2,055 
Stdev $1,234 

3 
Min -$7,180 
Max $1,987 
Stdev $1, 234 

1991-92 average 
Longline 1 

Min $22 
Max $3,077 
Stdev $462 

2 
Min -$16 
Max $3,040 
Stdev $462 

3 
Min -$48 
Max $3,007 
Stdev $462 

Pot 1 
Min $143 
Max $2,030 
Stdev $540 

2 
Min $89 
Max $1,976 
Stdev $540 

3 
Min $35 
Max $1,922 
Stdev $540 

Jun-Aug 

-$183 
$1,293 

$345 

-$258 
$1, 218 

$345 

-$334 
$1,143 

$345 

$5 
$2,300 

$483 

-$76 
$2,222 

$483 

-$38 
$2,208 

$483 

-$183 
$1, 377 

$368 

-$258 
$1,326 

$372 

-$334 
$1,276 

$377 

Sep-Dec 

-$108 
$188 

$81 

-$263 
$29 
$81 

-$427 
-$130 

$81 

-$225 
$1, 170 

$225 

-$307 
$1,050 

$228 

-$320 
$1, 047 

$227 

-$108 
$981 
$325 

-$268 
$935 
$372 

-$427 
$889 
$422 

Annual 

-$183 
$1,949 

$424 

-$258 
$1, 893 

$432 

-$334 
$1,836 

$442 

-$7,045 
$2,122 
$1,234 

-$7,113 
$2,055 
$1,234 

-$7,180 
$1, 987 
$1,234 

$2 
$2,324 

$406 

-$67 
$2,259 

$403 

-$85 
$2,239 

$404 

-$183 
$1,825 

$399 

-$258 
$1,772 

$409 

-$334 
$1, 719 

$419 

A-81 October 5, 1993 



Table A53 (Continued) . 

Jan-May 
All trawl 1 

Min -$925 
Max $2,122 
Stdev $~~7 

2 
~-1in -$995 
Max $2,055 
St.Jev $4~7 

3 
Min -$1,066 
Max $1,987 
Stdev $~~7 

ANS using lower estimates of 

1991 
Long1ine 1 

Min $166 
Max $1,28~ 

Stdev $211 
2 

Min $133 
Max $1,251 
Stdev $211 

3 
Min $95 
Max $1, 214 
Stdev $211 

Pot 1
 
Min
 
Max
 
Stdev
 

2
 
Min
 
Max 
Stdev
 

3
 
!-lin
 
Max 
Stdev 

All trawl 1 
Min -$660 
Max $1,259 
Stdev $411 

2 
Min -$731 
Max $1,188 
Stdev $411 

3 
l-li n -$802 
Max $1,117 
Stdev $411 

Jun-Aug Sep-Dec Annual 

-$925 
$2,122 

$~~7 

-$995 
$2, 055 

$447 

-$1,066 
$1, 987 

$447 

prohibited species bycatch cost 

$14 -$372 -$372 
$2,475 $784 $1,995 

$574 $222 $446 

-$63 -$451 -$451 
$2,399 $705 $1,917 

$57~ $222 $4~5 

-$77 -$~65 -$ ~ 65 
$2,384 $691 $1,903 

$574 $222 $445 

$150 $158 $172 
$1,410 $991 $1,410 

$551 $274 $~25 

$109 $112 $126 
$1,368 $944 $1,368 

$551 $274 $425 

$67 $66 $81 
Sl,327 $898 $1,327 

$551 $27~ $426 

-$660 
$1, 259 

$411 

-$731 
$1,188 

$411 

-$802 
$1, 117 

$411 
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Table .!l.53 (Continued) . 

Jan-May Jun-.!l.ug Sep-Dec Annual 
1??2 

Long1 in€ 1 
Min $23 -$89 -$~06 $25 
Max $3,794 $1, 847 $1,175 $3,051 
Stdev $558 $401 $241 $464 

2 
Min -$15 -$175 -$326 -$45 
Max $3,756 $1,761 $1, 055 $2,997 
Stdev $558 $401 $241 $464 

] 

Min -$47 -$186 -$329 -$63 
t1ax $3,725 $1,750 $1,052 $2,973 
Stdev $558 $401 $241 $464 

Pot 1 
Min $143 -$183 -$108 -$183 
Max $2,030 $1,295 $190 $1,950 
Stdev $539 $343 $81 $423 

2 
t1in $89 -$258 -$268 -$258 
Max $1, 976 $1,220 $31 $1, 893 
Stdev $ 53 9 $343 $81 $431 

3 
Min $35 -$333 -$427 -$333 
Max $1,922 $1,145 -$128 $1,837 
Stdev $539 $343 $81 $441 

All trawl 1 
Min -$7,045 -$7,045 
Max $2,145 $2,145 
Stdev $1,240 $1,240 

2 
Min -$7,113 -$7,113 
l-lax $2,078 $2,078 
Stdev $1,240 $1,240 

3 
Min -$7,180 -$7,180 
l-lax $2,010 $2,010 
Stdev $1,240 $1, 240 

1991-92 average 
Longline 1 

Min $23 $10 -$225 $4 
Max ~3,O82 $2,302 $1, 175 $2,329 
Stdev $463 $483 $226 $407 

2 
Min -$15 -$71 -$306 -$65 
Max $3,045 $2,224 $1,055 $2,264 
Stdev $463 $483 $228 $404 

3 
Min -$47 -$84 -$319 -$84 
Max $ 3, 012 $2,211 $1,052 $2,244 
Stdev $463 $483 $228 $405 
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T<-'i.b12 A5J (Continued) . 

Jan-May Jun-Aug Sep-Dec Annual 
Pot 1 

Min $143 -$183 -$108 -$183 
Max $2,030 $1,379 $991 $1,826 
Stdev $539 $366 $328 $399 

2 
Min $89 -$258 -$268 -$258 
Max $1,976 $1,328 $944 $1,773 
Stdev $539 $371 $376 $408 

3 
Min $35 -$333 -.S427 -$333 
Max $1,922 $1,278 $898 $1,720 
Stdev $539 $375 $425 $41B 

All trawl 1 
Min -$864 -$854 
Max $2,145 $2,145 
Stdev $448 $448 

2 
Min -$934 ~$934 

Max $2,078 $2,u78 
Stdev $448 $448 

3 
Min -$1,005 ~$1, 005 
Max $2,010 $2, °10 
Stdev $448	 $448 

Source:	 1991 NMFS Alaska Region weekly processor repot-t, 
1992 NMFS Alaska Region product file, 
1991-92 NMFS Alaska Region blend estimates. 
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Ttlis appendix summarizes sckntific studies supporting byeatch survival estimates. 

Halibut 

Survival from trawl catches 

Halibut discard survival rates fmm trawl cltches were establish~d from a tagging experiment perfonned 
by the International Pacific Halibu( Commission (Haag 1975). The physieal condition of over 2.000 
halibut caught and relea..o,;ed by domestic B.C. uawlers was categorized into five levels based on their 
external injuries and physical activities. Condition was positively correlated with length of fish and 
n~gatively correlafed 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 mte of fags froUl 1970-73 (longline and trawl 
fisheries) and the eX[lCcted 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 ~rcellt for those greater than 80 cm. By 
condition factor and size, survival was estimated as follows: 

Lenbrth Excellent Good Fair Poor Dead 
<80 em 48% 52% 28% 26% 3% 
>80 em 92% 74% 50% 43% 18% 

These data were re-examined by Clark et at. (1992) who determined that the reporting rate used for smaU 
fish in the survival calculations was almost surely uuderestimated since smaller fish were subject 10 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. Accordingly, size 
was disregarded in estimating trawl bycatch survival md the following survival rates 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 (t992) applied the 
trawl survival rates to this data to estimate halibut discard survival by directed fishery. 

Survival from longline catehes 

Experiments to determine survival of longline caught halibut comparable to Hoag's (1975) study have 1I0t 
been conducted. However. dala from other IPHC studies suggest that (1) handling mortality of long line 
caught halibut in "excellent" condition ranges from 2 to 5% (peltonen 1969), and (2) survivJ1 of "poor" 
condition fish is appmximately half that of fish in "excellent" condition (Myhre 1974). WiHiams and 
Wildcrbuer (1992) applied these rates (with the additional ao;sumplion thai fish clil'>sified as dcad actually 
died) to the obscrver collected halibut viability infonnation to calculate discard mortality rates for the 1990 
Jlld 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 at (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 flels). Halibut mortality in pots from ADF&G crab surveys (1974-84) 
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ranged from 4-35% (Williams el al. 1989). Ohserver collected villbility information indicates that 97% 
and 95% of the halibut ex;unined were in excellent condiLion 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 boltom trawling was examined in a trawl comparison study in 1987. 
In an industry-NMFS sponsored project (Stevens 1990 ;Uld Natural Rcsource Consultants 1988),717 trawl 
caught crJb were examined for viability and then placed in tanks of flowing seawaler for 48 hours to 
dctermine survivability. Overall survival was 21% for king crabs and 22% for Tanner crabs. All trawl 
caught crab are considcred dead in the calculations of Prohibited Species Catch by the North Pacific 
Fisheries Management Council. Observer collected viability observations from the 1990 Bering Sea 
fishery ranged from 28-52% "excellent" for king crab and 0-30% for Tanner crab (Guttonnsen et .11. 
1992). 

Survival from pots 

No studies have been 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 Dlillgeness crabs. A laboratory experiment which mimicked the catching procedure, pot lifting, 
air exposure and release from a commercial vessel resulted in up to 90% mortality for crab caught 3 times 
a month for 2 months and 10% mortality for the control group (no handling). In addition, Carls and 
O'Clair (1989) examined the effects of exposure to cold air (typical of temperatures during the Bering Sea 
winter) on king and Tanner crab and found effecl~ including mortality and reduced vigor, growth. feeding 
and limb autotomy. 

All 997 red king crab examined for condition by observers in Ole 1990 pot fishery were classified as 
"excellent". Tanner crab observalions for the same year ranged from 96-98% "excellent". 

Salmon and Herring 

No studies have been completed to directly detcrmine th~ survival of salmon and herring from demersal 
trawls, probably since they are usually dead with a suhslantialloss of scales. High seas tagging studies 
with purse seines and longlines have experienced caLch and handling mortality using gear much less 
abrasive to salmon than bottom trawls (Meyers and Rogers 1983). A University of Washington study in 
1956 (Hartt 1962) examined mortality from scale loss and conduded that moderate scale [ass (small 
patches of scales, less than 25% of the body) may not be a serious problem bUllarge scale loss inhibited 
the immune system. All salmon 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 observer program. 
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This appendix presents the method of estimation for the discard murtality rales eslimates used in lhis 
report. 

Williams and Wilderbuer (1992) estimated halibut discard mortaJity rates for various 1991 groundfish 
fi....heries. They used condition factor information from the Observer Program and the survival rates by 
conditions faclor category preiiented in the previous appendix. The resulting halibut discard mortality rate 
estimatcs fllr BSAI groundfish fishcrics arc listed below. 

Pot 5% 

Longline 20% 

Trawl 
Mid-water pollock 80% 

Atka mackerel, rock sole, 70%
 
yellowfin sole, and other
 
flatfish
 

Cod, rockfish, and bonom 60%
 
pollock
 

Sablefish, turbot, and 40%
 
arrowtooth flounder
 

Bascd on the results of a (rawl comparison study in 1987 (Stevens 1990 and Natural Resource Consultants 
1988), it is assumcd that the discard mortality rate for king crab and Tanner crab is 80% in the trawl 
fisheries. Because thc literature pmvidcii no comparablc estimates for the long line and pot fisheries, these 
mortality rates had to be estimated. This was done by independently estimating crab discard mortality 
rates in the trawl, longline, and pot fisheries and then adjusting all the estimatcs proportionaJly so that the 
adjusted rate for the trawl fishery equaled 80%. The independent cstimates wcre based on condition factor 
information from the Observer Program for 1990 (Gunormsen et al. 1992) and the following survival rates 
for the three conditions factors; ex<.:cHcnt 80%, poor 45%, and dead 10%. These are the survival rates for 
halibut in the trawl fishery. The percent of crab for each condition factor category and gear wa" a" 
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 estimates 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 rares which are used in lhis report are as follows: 

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

Trawl bairdi 80% 
Pot bairdi 30% 
Longline bairdi 45%. 

For each groundfish fishery, the discard mortaliry 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 discant 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 or cod catch were generated for each of three cod tlsheries by 
trimester and year for 1991 and 1992. This W<L" done using estimates of average gross revenue (AGR), 
average harvesting and proce:'i:'iing cost (AHPC), and fhe average opportunity cost of bycalch (AOCS). 
The method used to estimate each of Ulese th.rce detemlinants of average net benefit (ANB) is presented 
following a brief description of which calch, bycat.ch, and product weight dilta were used. 

The current definiHons of target fisherie,~ were used to identify the data associated with each of (he three 
cod fisheries. Ob:'iervations are defined in terms of a processor, week., area, and gear. If the estimate of 
retained cod calch is greater than that or any other potential target species for an observalion, me data for 
that observation are by definition a:'isociated with the cod tlshery 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 forni, and estimates of FOB Alaska prices were used to estimate gross revenue per metric ton of 
cod catch (AGR) for each cod fishery, trimester, md year. These estimates include the value of all 
groundfish products associafed with the cod fisheries. Estimates of AGR by processor also were 
generated. The estimares by processor are used to detemline the variability in the estimates due to inter
processor differences in the species composition of catch, discard rates, product recovery rafes, 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 
th.rce cod fisheries. It also provides a means of delemlining the extent to which the estimates overlap for 
individual operations in different fisheries. 

With the exception of H&G cod, arulUal prices were used to estimate the FOB Alaska value of catch in 
the three cod fisheries. For H&G cod, base annual prices were adjusted seasonally. The seasonal 
adjusters were: 0.90 for January-April. 0.75 for May-August, 0.85 for September-October, Mil:) 1.0 for 
November-December. The base annual prices for H&G eastern cut were $0.86 per pound for the longline 
and pO! fisheries and $0.73 per pound for the trawl fishery. TIle prices for other cod H&G producrs were 
set based on the eastern cut prices listed above and the percentage differences between eastern cut and 
other H&G prices from the 1991 ADF&G/CFEC/NT\1FS annual groundfish processor survey. For each 
season, the price equals the product of the base price and Ule seasonal adjuster. The same FOB Alaska 
prices were used for 1991 and 1992. The ADF&G/CFEC/NT\1FS 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 arc based on Ishinomaki Auction prices in Japan for trawl and 10ngHne H&G medium 
size cod for January 1991 - July 1992 (Appendix A, Table A35). TIle pollock and fillet prices are based 
on weekly prices reported in Urner Barry Seafood Price Current for 8-16 oz cod fillets and 2-4 oz pollock 
fillets for the same period (Appendix A. Table A34). The average cod and poJJock fillet prices for that 
period were $2.64 and $1.61 per pound, respectively. The FOB Seattle filler prices were convencd to 
FOB Alaska prices by subtracting $0.10 per pound. That is approximafely the cost of freight and 
insurance from Dutch Harbor to Seattle and warehousing cost<; for one month. The Japanese auction 
prices were converted to FOB Alaska prices by converting the Yen per kg prices to Dollar per Ib prices 
and subtracting the additional costs associated with selling at the auclion. 

Estimates of 1991 and 1992 total catch and retained catch by species are presented in Table Dl for each 
of the three cod fisheries. The estimates of product weights, prices, and product values by year. fishery. 
species. and product fonn are included in Table D2. That table also includes prices by trimester for cod 
H&G product" because seasonal price adjustments were made only for these products. Blend eSlimates 
of total cod catch, estimates of total prodw.:t weight per metric ton of cod catch. estimates of tolal product 
value, and the resulting estimates of AGR by year, trimester. and fishery are prescnted in Table D3. 
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ESTIMATING HARVESTING AND PROCESSING COST PER METRIC TON OF COD CATCH 
(AHPC) 

The inputs that are used [0 harvest and process fish in each of the three cod fisheries are of value to 
society because they can be used t(J produce the products of thaI 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 
purchw;ed on an ongoing basis, the prices p:J.i.d for the inputs are used as estimates of their per unit 
opportunity costs. This includes inpuL,> such as fuel, labor, lran<;portalion, maintenance, communications, 
technicians, and packaging material. The amounl paid for an input will not always provide an accurate 
estimate of its opportunity cost: however, beUer estimates typically are not available. If the market for 
inputs is relatively competitive, the payments for inputs tend 10 reflect opportunity costs. 

For other inputs tha[ are used bUl nol purchased on an. ongoing basis, there are no explicit payments that 
can be used to estimate their opportunity costs. These inputs include the use of fishing vessels and 
processing plants and equipment. 

The opportunity cost of using a vessel or a processing plant in a cod fishery equals the net value foregone 
by not using it in its next most productive marmer. If there is absolutely no other use for a vessel or 
plant, the opportunity cost of using it is zero. From society's ~rspective, the opportunity cost may even 
be zero if the alternative use is paTticipation in another fishery in which cateh is already constnined. The 
opportunity cost in that case is zem if that alternative use simply replaces effort of a similar vessel that 
was already participaling in the alternative fishery. 

Because there is not sufficient infonmJion 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 that associated with replaeing vessels and plants that wear oul 
or become obsolete. A discussion of the potential effects of ignoring these two types of costs is included 
in Section 2.2.13 of the EA/RIR/IRFA. 

Variable Costs 

Among the inputs that are purchased on an ongoing basis, there are inputs whose use is dependent 
prineipally either on time spent (Le. effort) in tbe cod fishery or on tbe 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 ano wages, packing materials, transportation 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 generaled by year, 
trimester, and fishery and, in the case of factory trawlers, by principal product form. This was done using 
three alternative cosl models for each of four ty~s of catcher/processor operations. Because. 
carcher/processors dominate all three cod fisheries, the absence of separate variable cost models for catcher 
boat-onshore pmcessing operatioJls, is not expected to introduce a substanlial bias even if the variable 
costs differ substantially between calcher/processor and catcher boat-omhore processing operations 

Estimates were also generated for each individual catcher/processor. The estimates by processor are used 
to detennine the nriability in the estimates due to modeled differences among processors. This variability 
provides a partial measure of the uncertainty associated with the 1991 and 1992 estimates of variable cost 
per metric ton of cod catch for each of the three cod fisheries. It also provides a means of determining 
the extent to which the estimates overlap for individual operafions in different fisheries. 
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The parameter values and the aggregate values of the variables used in the variable cost models are 
included in Tables D4 and D5. respectively. Each of the lh.ree cost models for the factory longliners is 
based on infonnalion for a different vessel. For each of the other types of catcher/processors, all three 
models are based on infonnation 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 oilier inputs that are purcha<;ed on an ongoing to acmual basis that are not closely linked to effort 
or catch and production. The associated costs include iliose for accounting services. legal fees. 
administrative/office. maIketing. insurance. moorage. and pennil<;. 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 specinc cod fishery. Therefore, there are two questions 10 answer. 
First, should these overhead 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 detennining 
whether these costs would be considered if the maIket mechanism were used to allocate cod. The 
wiHingness 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 cosls 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. operation.<; that cover all these costs in other fisheries would not consider such costs in detennining 
their willingness to pay for the right to harvest cod. Many of the pot ge.lf operations may be in this 
category because the cod fishery is to a great extent a supplemental t1shery for these operations. However. 
with open access fisheries, entry into the crab and cod fisheries would tend to decrea<;e the ability of pot 
operations to cover their overhead cOs!s in the crab fisheries and, therefore, decrease the number of fishing 
or processing operations subject to this ex.ception. 

Second. if the Council's allocation decision will not affect the entry or exit of vessels or processing plants 
with respect to the fishing industry as a whole. then the Council's actions have no effeci on total overhead 
costs. With either of these two exceptions, overhead costs should be ignored in evaluating the options 
being considered. 

How should annual overhead costs be aJlocated? There are severaJ eqUally arbitrary but commonly used 
methods for allocating the annual overhead costs of a fishing operation that participates in several 
fisheries. Unfortunately, there is no lheoretically correct way to allocate such costs. Three alternative 
methods are used in this report. 

With the first methou, the estimate of the overhead cost associated wilh a cod fishery, for each 
catcher/processor ,llat participated in that cod fishery, is the pmduct of: (1) an estimale 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 tha[ cod fishery during the year. Infonnation provided by the industry 
and the weekly blend catch estimates. respectively, are the sources of the former and latter. For each 
catcher/pmcessor, 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 corresponding estimate for each catcher/processor is tile product of: (1) an 
estimate of the overhead cost per pound of processed product for a "representaJive ealcher/processor" in 
that cod fishery and (2) tile pounds of processed products of each vessel while participating in that cod 
fishery. Infonnalion provided by the industry and I.he Weekly Processor Re{Xlrt data, respectively, are the 
sources of tile fonner and latter. 

Finally with tile third mctilod, 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 tilat 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 fisheries, ilE arumal producr weight in 
all Alaska groundflsh fisheries, and its arumal product value from all Alaska groundfish fisheries, 
res(lCctively. For I.he purposes of tile overhead cost models, tile "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 fonn. This was done using the three alremaUve 
metilods for allocaJing overhead costs and three versions of a "representative vessel" for each type of 
operation. The paramerer values and tile aggregate values of tile variables used in the overhead cost 
models are included in Tables D4 and 05. 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 estimating the 
net benefits of harvesting cod in each of the three cod fisheries because this bycatch and the resulting 
bycalch mortalHy is part of the cost of harvesting cod. The oP{Xlrtunity cost of prohibired 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 ba..<;ed on the asswnption that product prices are nol affected by the amount of catch that. 
is foregone. If prices increase as a result of tile decreased catch, the estimates overstate tile net value 
foregone due to bycalCh. For example, if the price of halibut is highly responsive to the decrease in catch 
(Le., if tile demand is inelastic with respect to the price), tile gmss vaJue of halibut products would actually 
increa'ie a... the result of decreased halibut catch. In that case, halibut bycatch would result in net benefits 
10 tile halibut fishery but not to halibut consumers. Prices are expected to increase as the result of 
decreased catch bUl not sufficiently to prevent a decrease in total product value. 

Because halibut bycatch usually accounts for most of tlie prohibited species bycateh impact cost and 
because the effect of halibut bycatch on future halibut catch has a certain component and a more 
speculative component, tile opportlmiry cosl of halibut bycatch is presented as a range. The lower end of 
the range is based solely on what has been tile immediate and automatic reduction in the halibut fishery 
quota due to estimated halibut bycatch mortality in the groundfish fisheries. That adjustment ha...<; been 
a I mt reduction in the total halibut fishery quota for each 1 mt of estimated halibut bycatch mortality. 
The upper end of the range for each of tile tilree coJ fisheries is set equal to the estimate of yield loss 
reccntly developed by IPHC staff. With a discount rate of 7%, tile estirnares of the discounred 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 inunediate and subsequent adjustments to halibut fishery 
quotas. If the estimates of the subsequent adjustments are better approximations of what the actual 
adjusUnents 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 lap 10 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 ba~is 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 bycalch 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 estimating 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 ba.<;ed on forgone catch 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 longline fisheries, the halibut bycatch cost for the longline fishery should be based on foregone 
catch and benefits in lhe halibut fishery but the cost of halibut bycatch in the trawl fishery should be based 
on foregone catch and benefits for the other ground fish 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 a<; 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 oPlimal level. The Council and Secretary have control over the PSC limits. If they are not expected 
[Q use tha[ 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 ground fish 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 e~tent to which the TACs would he used fully in the absence of lhe halibut P$C limits, and 
halibut bycatch rates by fishery. Although such estimates <J.re not used to estimate net benefit per ton of 
cod catch, Section 2.2.13 does address the potential differences between the two methods of e~timating 

halibut bycatch costs. 

The opportunity cost of ground fish 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. 

Thc gross FOB Al~ka value per metric ton of catch for each groundfish species, other than cod, wa..<; 
calculated by estimating the FOB Alaska value of the products of that species that were retained in all 
non-cod BSAI groundfish fisheries and then dividing that value by the estimate of the total catch of that 
s[lecies in those fisheries. Table D8 contains the estimates of ['roduct value per metric ton of catch for 
each species and the data used to generate the estimates. The oPJXlrtunity 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 cosl estimate is based on cost and value 
data collected for the analysis of Amendment 18, 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 opportwlity cost of bycatch (AOCB) were generated by cod fishery, trimester, 
and year and wilhin fishery by processor. The estimates by processor <J.re used to detennine the variability 
in the estimates due to differences among processors in lenns of both the groundfish species 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 cost is based on an estimate of the foregone 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 subtracted. However, this cannot be done without knowing in what fisheries the groundfish catch was 
foregone, what the prohibited species bycalch rates are in those other groundfish fisheries, and what the 
per unit prohibited species bycatch cosls <J.re 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 lhis adjustment is nO[ expected 10 increase the estimates of groundfish bycatch costs 
substantially. 

The assumption that all of thc groundfish taken a..<; bycatch in the cod fisheries would have otherwise been 
harvested in other groundfish fisheries also introduces an upward bia.'i 10 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 thi:i [lroblem to be addresscu. 
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Table D1 BSAI cod fishery total and retained catch in metric tons by gear and 
species, 1991-92. 

Long1ine Pot Trawl 
Catch Retained Catch Retained catch Retained 

1991 
Pacific cod 74,852 73,455 5,200 5,027 80,521 77,729 
Arrowtooth 1,999 79 1 a 3,273 265 
Atka mack 3 a 1 0 840 31 
Flat other "2 52 1 0 4,162 619 
Pollock 2,386 125 1 0 35,917 4,939 
Rock sale la 1 a a 5,915 1,570 
Rockfish 245 178 1 0 2,875 2,217 
Sablefish 455 444 0 a 18 15 
Turbot 553 15 a a 204 J} 

Yellowfin 3 0 2 a 611 23 
Other 6, 683 1, 091 181 31 4,222 195 

1992 
Pacific cod 97,084 95,355 11,817 11,726 41,603 38,410 
Arrowtooth 1, 620 60 3 a 2,634 139 
Atka mack 46 21 9 a 3,175 1,031 
Flat other 265 13 a a 2,284 316 
Pollock 3, 104 96 6 0 13,718 2,164 
Rock sale 27 4 2 a 3,226 1, 128 
Rockfish a07 422 3 a 1,244 476 
Sablefish 225 204 13 13 9 9 
Turbot 644 113 5 a 78 14 
Yellowfin 86 0 12 a 494 158 
Other 10,706 751 543 72 2, 67 a 125 

Note:	 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 these estimates 
because the samples were too small to 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 net 
benefits per metric ton of cod catch. However, they are included in the 
Appendix A tables that present historical catch and production data. 

Source: NMFS Alaska Region blend estimates. 
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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. 

Pacific cod 
Whole fish/food fish 
Whole bait 
Bled only 
Gutted only 
H&G, Western cut 
H&G, Eastern cut 
Salted and split 
Roe only 
Pectoral girdle only 
Heads 
Cheeks 
Chins 
Fillets wi skin and ribs 
Fillets wi skin, no ribs 
Fillets wi ribs, no skin 
Fillets, no skin or ribs 
Minced fish 
Fish meal 
Milt 
Stomach(internal organs) 

Arrowtooth 
H&G, Eastern cut 
H&G, tail removed 
Kirimi 

Flat other 
Whole fish/food fish 
H&G, wi roe 
H&G, Western cut 
H&G, Eastern cut 
H&G, tail removed 

Pollock 
Whole fish/food fish 
H&G, wi roe 
H&G, Western cut 
H&G, Eastern cut 
H&G, tail removed 
Roe only 

Rock sole 
Gutted only 
H&G, wi roe 
H&G, Western cut 
H&G, Eastern cut 

Longline 1991 

Product Price 
weight 

(mt) 

92.5 $.45 
295.1	 $.45 

.6 $.68 
136.8 $.75 

11,286.9 $.63 
23,600.5 $.72 

135.0 $1. 73 
207.1 $1.02 

5.7 $.60 
32.8 $.40 
'.2	 $.41 

.2 $.56 
84.9 $1. 95 
1.7 $1.58 
2.6 $2.24 

52.2 $2.54 
7.1 $.58 
8.9 $.35 

17 .8 $1. 65 
239.5 $.65 

26.7 $.22 
21.2	 $ .39 

.1 $.26 

1.9 $.42 
2.8 $1. 86 
2.7 $.79 
7.5 $.84 
2.9 $.77 

1.5 $.21 
9.1 $.10 

21.6 $.42 
15.2 $.41
I.,	 $.46 

.1 $5.19 

.2 $.27 

.0 $1.47 

.0 $.72 

.3 $.92 

Value 
($1,000) 

$91. 6 
$291.7 

$.9 
$225.5 

$15,642.4 
$37,667.7 

$514.3 
$466.4 

$7.6 
$28.9 

$3.8 
$.3 

$364.8 
$5.8 

$12.9 
$292.6 

$9.0 
$6.9 

$64.6 
$341.5 

$13 .1 
$18.0 

$.1 

$1.7 
$11. 6 

$4.6 
$14.0 

$4.9 

$.7 
$2.0 

$20.1 
$13.6 
$1., 
$1.5 

$.1 
$.1 
$.1 
$.7 
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Table D2 (Continued) . 

Rockfi:o'h 
Gutted only 
H&G, Western cut 
H&G, Eastern cut 
Chins 

Sable fish 
Gutted only 
H&G, We:o'tern cut 
H&G, Eastern Cl~t 

Turbot 
H&G, Western cut. 
H&.G, Ea:o'tern cut 

Other 
Whole fish/food fish 
Whole bait 
Gutted anI'}' 
Wings 
Octopus/squid mantles 

Total 

Pacific cod 
Whole bait 
Gutted only 
H&G, \';t'stern cut 
H&G, Eastern cut 
Salted and split 
Cheeks 
Chins 
Fillets wi skin, no ribs 
Fillets, no skin or ribs 
Fish meal 

Other 
Whole fish/food fish 
Whole bait 

Total 

Longline 

t>roduct 
weight 

(mt) 

.5 
3.8 

76.5 
. 0 

.0 
5.0 

273.7 

.4 
6.6 

.4 

.6 
2. J 

342.4 
2.8 

37,042.4 

1~6.6 

51.5 
709.5
 

1,117.4
 
141.1 

7.2 
.5 

1.4 
41.9 
2.1 

.7 
3.7 

2,203.6 

1991 continuo?d 

Pricg 

$1.34
 
$1. 44
 
$1. 71
 
$.98
 

$2.13
 
$2.98
 
$2.84
 

$1. 00
 
$2.37
 

$.59 
$.99 
$ . 52 
$.61 
$.50 

$55.64 

Pot 1991 

$.45
 
$.75
 
$.64
 
$.69
 

$1. 73
 
$.41
 
$.56
 

$1. 58
 
$2.54
 
$.35
 

$.59 
$.99 

$11.26 

Value 
($1,000) 

$1.5 
$12.0 

$288.0 
$.1 

$.1 
$32.8 

$1,71;;::.1 

$.9 
$34.8 

$.5 
$1.4 
$2.4 

$461.5 
$3.1 

$58,698.4 

$1;;:: 5. 1 
$84.9 

$997.4 
$1,689.3 

$537.3 
$6.5 

$.6 
$5.0 

$234.4 
$1. 6 

$.9 
$8.2 

$3,691.2 
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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 $.45 $7,190.8 
Whole bait 182.7 $.45 $180.6 
Bled only 89].6 $.68 $1,346.5 
H&G, wi roe 90.7 $.60 $120.2 
H&G, Western cut 7,286.0 $.56 $8,992.0 
H&G, Eastern cut ],4]0.8 $.66 $4,955.5 
H&G, tail removed 102.4 $.5] $120.7 
Salted and split 5,669.9 $1.7] $21,595.1 
Roe only 319.8 $1. 02 $720.0 
Pectoral girdle only 4.4 $.60 $5.8 
Heads 3.4 $.40 $3.0 
Cheeks 19.1 $.41 $17. ] 
Chins 4.4 $.56 $5.5 
Belly flaps (meat) .7 $.84 $1.2 
Fillets w/ skin and ribs 519.4 $1. 95 $2,232.1 
Fillets w/ skin, no ribs 166.5 $1. 58 $579.9 
Fillets wi ribs, no skin 214.9 $2.24 $1,060.0 
Fillets, no skin or ribs 6,060.4 $2.54 $33,936.9 
Minced fish 1,063.3 $.58 $1,358.7 
Fish meal 2,203.4 $.35 $1,697.1 
Fish oil 64.0 $.06 $8.5 
Milt 12.9 $1.65 $46.8 
Stomach{internal organs) 41.9 $.65 $59.7 
Split, no backbones 73.5 $.88 $143.0 
Bones 133.6 $.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 $.1 
H&G, Eastern cut 76.0 $.22 $37.2 
H&G, tail removed 48.4 $.39 $41.1 

Atka mack 
Whole fish/food fish 68.5 $.60 $91. 3 
H&G, Western cut 3.4 $.75 $5.6 
H&G, Eastern cut 3.3 $.96 $7.0 

Flat other 
Whole fish/food fish 50.6 $.42 $46.4 
Gutted only 2.1 $.27 $1.3 
H&G, wi roe 97.1 $1.86 $397.7 
H&G, Western cut 35.1 $.79 $60.9 
H&G, Eastern cut 236.5 $.84 $440.2 
Roe only .2 $.60 $.3 
Fish meal 6.4 $.24 $3.4 
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Table 02 (Continued) . 

Pollock 
Whole fish/food fish 
HE.:G, Western cut 
HE.:G, Eastern cut 
Roe only 
Fillets '..,/ skin and ribs 
Fillets wi skin, no ribs 
Fillets wi ribs, no skin 
Fillets, no skin or ribs 
Surimi 
Minced fish 
Fish meal 
Spli t, no backDones 

Rock sale 
Whole fish/food fish 
HE.:G, wi roe 
H&G, Western cut 
H&G, Easte.rn cut 
H&G, tail removed 
Roe only 
Fillets, no skin or ribs 

Rockfish 
Whole fish/food fish 
H&G, ("'estern cut 
H&G, Eastern cut 
Pectoral girdle only 
Fillets wi skin and ribs 

Sab1efish 
H&G, Weste:t-n cut 
H&G, Eastern cut 
Cheeks 
Chins 

TurDot 
Whole fish/food fish 
H&G, Eastern cut 
HE.:G, tail removed 

Ye110wfin 
Whole fish/food fish 
Kirimi 

Other 
Whole fish/food fish 
Whole bait 
Gutted only 
Wings 
Octopus/squid mantles 

Total 

'rra'.·,l 

Product 
weight 

(mt) 

116.2 
7.7 

160 .2 
35.7 
11.5 

.7 
31. 9 

636.7 
17.9 

144.3 
211.9 
18.5 

39.4 
695.2 
115.5 
206.6 

10. 1 
. 1 

8.9 

498.8 
54.3 

695.3 
.1 
.1 

4.2 
9.5 

.0 

.0 

.1 
11.6 

9.2 

10 .9 
7.9 

14.3 
2.0 
2.0 

53.4 
.8 

40,320.2 

1991 continued 

Price 

$.21 
$.42 
$.41 

$5.19 
$1. 31 

$.99 
$1. 36 
$1.51 
$1. 42 

$ .70 
$.26 

$1.10 

$.49 
$1. 47 
$.72 
;; .92 

$1. 29 
$1. 25 
$.60 

$.62 
$.71 
$.80 

$1.27 
$1.62 

$2.98 
$2.84 

$.41 
$.45 

$.55 
$2.37 
$1. 25 

$.32 
$1.32 

$2.17 
$.99 
$.52 
$.61 
$.50 

$75.03 

Value 
($1,000) 

$53.9 
$7.1 

$143.7 
$408.4 

$33.2 
$1.4 

$95.4 
$2,119.6 

$55.8 
$222.0 
$119.3 
$44.9 

$42.3 
$:3,255.2 

$184.1 
$417.7 

$28.8 
$.3 

$11.8 

$682.8 
$85.3 

$1,231.0 
$.3 
$.4 

$:37.6 
$59.7 

$.0 
$.0 

$ . 1 
$60.5 
$25.2 

$7.8 
$23.1 

$68.6 
$4.3 
$2.2 

$72.0 
$.8 

$96,134.2 
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Ta.ble 02 (Continued) . 

Pacific cod 
Whole fish/food fish 
l>,'ho Ie bait 
Bled only 
Gutted only 
H&G, wi r08 
H&G, Western cut 
H&G, Eastern cut 
Salted and split 
Roe only 
Hea.ds 
cheeks 
Fillets w/ skin, no ribs 
Fillets, no skin 0' ribs 
SUrimi 
Minced fish 
Fish meal 
Fish oil 
Milt 
Stomach(internal organs) 
Bones 
Other 

Arrowtooth 
H&G, Eastern cut 
H&G, tail removed 

Atka mack 
H&G, Eastern cut 

Flat other 
H&eG, wi roe 
H&G, Western cut 
Hf<G, Eastern cut 
H&G, tail removed 

Pollock 
H&G, Eastern cut 
Roe only 
Fillets, no skin or ribs 
Minced fish 

Rock sale 
H&G, Wi roe 
H&G, Eastern cut 
Kirimi 

Longline 1992 

Value 
($1, 000) 

$23.7 
$29.2 

$146.4 
$14.0 
$34.1 

$16,817.2 
$46,920.5 

$162.4 
$954.2 

$24.9 
$1. 5 
$1.1 

$4,480.2 
$2.0 

$191.6 
$2.1 

S . 1 
$537.4 
$189.8 

$.0 
$2.0 

$10.3 
$13 .1 

$19.9 

$3.9 
$.4 

$14.9 
$.2 

$28.2 
$12.4 
$10.8 

$.5 

$6.2 
$7.6 
$.9 

Product 
weight 

(mt) 

23 .9 
29.5 
97.2 

8.5 
26.2 

12,600.9 
29,780.2 

42.6 
423 . 8 
28.2 
1.6 

.3 
800.1 

.7 
149.9 

2.7 
.9 

147.9 
133.1 

.2 
1.1 

21. 0 
15.5 

9. , 

.9 

.2 
8.0 

.1 

31.5 
1.1 
3.2 

.3 

1.9 
3 .8 

.4 

Price 

$.45 
$.45 
$.68 
$.75 
$.59 
$.61 
$.71 

$1. 7 3 
$1. 02 

$.40 
$.41 

$1. 58 
$2.54 
$1. 40 

$.58 
$.35 
$.06 

$1. 65 
$.65 
~" 03 
$.B1 

$.22 
$.39 

$.96 

$1. 86 
$.79 
$.84 
$.77 

$.41 
$5.19 
$1. 51 

$.70 

$1.47 
$.92 
$.95 
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Table 02 (Continued) . 

Rockfish 
Whole fish/food fish 
Gutted only 
H",G, Western cut 
H",G, Eastern cut 
Pectoral girdle only 
Cheeks 
Chins 
Other 

S<Olblefish 
H&G, Western cut 
H&G, Eastern cut 
Roe only 
Pector<Oll girdle only 
Cheeks 
Chins 
Fish meal 
Other 

Turbot 
H&G, Western cut 
H&G, Eastern cut 
H&G, tail removed 
Kirimi 

Yel10wfin 
H&G, Eastern cut 

Other 
Whol.;. fish/food fish 
Whole bait 
Gutted only 
H&G, Eastern cut 
Wings 
Octopus/squid mantles 

Total 

Longline 

Product 
weight 

(mt) 

1.5 
.2 

1.6 
168.3 

2.5 
. 0 
.2 
.1 

1.4 
123.8 

1.9 
.6 
.1 
.7 
.0 
.0 

.9 
42.0 
19.7 

.4 

..0 

.5 

.4 
18.1 
32. 3 

193 .9 
.9 

45,OCJ9.2 

1992 cunt lnued 

Price Value 
($1,000) 

$.70 $2.3 
$.70 $.4 

$1. 42 $4.9 
$1. 60 $594.1 

$.74 $ 4 . 1 
$.90 $.0 
$.98 $.4 

$1.10 $.2 

$2.98 $8.9 
$2.84 $774.7 
$4.93 $20.9 

$.90 $1. 2 
$.41 $.1 
$.45 $.7 
$.26 $.0 
$.60 $.0 

$1. 00 $2.0 
$2.37 $219.6 
$1. 25 $54.2 
$1. 31 $1.1 

$.48 $.2 

$.59 $.6 
$.99 $.8 
$.52 $20.8 

$1.15 $81. 7 
$.61 $261.3 
$.50 $1. ° 

$66.69 $72,719.7 
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Table D2 (Continued) . 

Pot 1992 

Product Pric~ Value 
weight ($1,000) 

(mt) 
Pacific cod 
Whole fish/food fish 15.8 $.45 $15.6 
Who 1", bait 48.0 $.45 $47.5 
Bled only 
Gutted only 

10.0 
15.2 

$.68 
$.75 

$15.0 
$25.[\ 

H&G, Western cut 1,285.6 $.56 $1,579.8 
H&G, East",rn cut 3,035.2 $.65 $4,366.8 
H&G, tail removed 30.6 $.53 $35.5 
Salted and 
Cheeks 

split 347.5 
32.9 

$1. 73 
$.41 

$1,323.6 
$29.7 

Fillets wi skin, no ribs . 1 $1. 58 $.3 
Fillets, no skin or ribs 224.4 $2.54 $1,256.8 
Minced fish 67.9 $.58 $86.8 
Fish meal 131.3 $ . 3 5 $101.1 
Fish oil 6.5 $.06 $.9 
Bones 1.0 $.03 $ . 1 
Other 19.1 $.81 $34.1 

Rockfish 
H&G, Eastern cut .2 $1. 93 $1.0 

Sablefish 
H&G, Eastern cut 9.0 $2.84 $56.6 

Other 
Whole fish/food fish .0 $.59 $ . 0 
Whole bait 12.5 $.99 $27.2 
Gutted only 24.1 $.52 $27.6 
Octopus/squid ma.ntles 1.1 $.50 $3.5 

Total 5,320.1 $19.52 $9,034.4 

Trawl 1992 

Pacific cod 
Whole fish/food fish 673 .7 $.45 $667.1 
Whole bait 28.2 $.45 $27.8 
Bled only lO . 1 $.68 $15.3 
H&G, Western cut 2,373.1 $.56 $2,918.8 
H&G, Eastern cut 2,854.4 $.65 $4,084.9 
salted and split 876.3 $1 .73 $3,337.4 
Roe only 171.0 $1.02 $385.1 
Pectoral girdle only 1.3 $.60 $1.8 
Heads 14.6 $.40 $12.9 
Cheeks 12.7 $.41 $11.5 
Fillets wi skin and ribs 593 .5 $1. 95 $2,550.4 
Fillets wi skin, no ribs 1.0 $1.58 $3 . 3 
Fillets wi ribs, no skin 159.7 $2.24 $787.9 
Fil1ets, 
Surimi 

no skin or ribs 4,242.8 
123 . ° $2.54 

$1. 40 
$23,758.9 

$378.8 
Minced fish 1,135.2 $.58 $1,450.5 
Fish meal 1,286.0 $ .35 $990.6 
Fish oil 13.4 $.06 $1.8 
Milt 81. 6 $1. 65 $296.6 
Stomach(interna1 organs) .2 $.65 $ . 3 
Bones 33.7 $.03 $2.7 
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Table D2 (Continued) . 

Trawl 1992 continued 

Product Price Value 
weight ($1,000) 

(mt) 
1992 
Trawl 

Arrowtooth 
Whole fish/ food fish 33.6 $.07 $5.2 
H&G, Eastern cut .2 $.22 S . 1 
H&G, tail removed .2 $.39 $.1 
Fish meal 11.9 $.25 $6.6 

Atka mack 
Whole fish/food fish 83.3 $.60 $110.9 
H&G, Western cut .5 $.75 S.8 
H&G, Eastern cut 564.1 $.96 $1,194.0 
Fish meal 21.9 $.19 $9.3 

Flat other 
Whole fish/food fish 43.0 $.42 $39.4 
H&G, wi roe 74.9 $1.86 $306.7 
H&G, Eastern cut 49.9 $.84 $92 .9 
Fish meal 2.4 $.24 $1.3 

Pollock 
Whole fish/food fish 27.2 $.21 $12.6 
H&G, wi roe .5 $.10 $.1 
H&G, Eastern cut 46.2 $.41 $41.5 
H&G, tail removed .4 $.46 $.4 
Roe only 27.7 $5.19 $317.1 
Fil1ets, no skin or ribs 202.1 $1. 51 $672.8 
Surimi 58.7 $1.42 $183.6 
Minced fish 73.2 $.70 $112.7 
Fish meal 46.6 $.26 $26.2 
Fish oil .9 $ .06 $.1 
Bones 1.7 $.05 $.2 

Rock sale 
Whole fish/ food fish 88.3 $ .49 $95.0 
Whole bait 6.6 $.50 $7.3 
H&G, wi roe 485.2 $1.47 $1,573.9 
H&G, Western cut 3.0 $.72 $4.9 
H&G, Eastern cut 105.2 $.92 $212.8 
Fish meal 18.5 $.25 $10.4 

Rockfish 
Whole fish/food £ish 61.4 $.62 $83.7 
H&G, Western cut .3 $1.16 $.7 
H&G, Eastern cut 179.7 $.85 $335.5 
Pectoral girdle only .0 $.64 $ . 0 
Chins .1 $.98 $.3 
Fish meal 8.5 $.26 $4.9 
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Table D2 (Continued) . 

Trawl 1992 continued 

Sablefish 
H&G, Eastern cut 

Turbot 
H~G, Eastern cut 
H&G, tail removed 
Pectoral girdle only 

Ye110wfin 
Whole fish/food 
H&G, Eastern cut 
Kirimi 
Fish meal 

Other 
Whole fish/food 
Whole bait 
Gutted only 
Wings 
Fish meal 

Total 

Jan-May 
H&G, Western 
H&G, Eastern 

Jun-Aug 
H&G, Western 
H&G, Eastern 

Sep-Dec 
H&G, Western 
H&G, Eastern 

Jun-Aug 
H&G, Western 
H&G, Eastern 

Sep-Dec 
H&G, Western 
H&G, Eastern 

Jan~May 

H&G, w/ roe 
H&G, Western 
H&G, Eastern 

fish 

fish 

cut 
cut 

cut 
cut 

cut 
cut 

cut 
cut 

cut 
cut 

cut 
cut 

Product Price Value 
weight ($1,000) 

(mt) 

5.8 $2.84 $36.1 

3 .8 $2.37 $20.1 
2.8 $1. 25 $7.8 

.2 $.67 $.3 

87 . 1 $.32 $62.3 
14.9 $.48 $15.8 
22.4 $1. 32 $65.4 
7.3 $.26 $4.2 

.0 $.59 $.1 

.3 $.99 $.7 

.6 
7.8 

.7 

17,172.3 

Longline 

Product 
weight 

(mt) 

3,652.7 
10,222.9 

3,030.0 
7,073.9 

4,604.2 
6,303.7 

Pot H&G 

47.8 
689.2 

661.7 
428.2 

$.52 
$.61 
$.24 

$58.43 

H&G cod by 

Price 

$.64 
$.74 

$.55 
$.64 

$.67 
$.79 

cod by trimester 1991 

$.55 
$.64 

$.64 
$.75 

$.7 
$10.5 

$.4 

$47,372.3 

trimester 1991 

Trawl H~G cod by trimester 

90.7 $.60 

Value 
($1,000 

$5,170.6 
$16,633.7 

$3,693.4 
$10,058.6 

$6,778.4 
$10,975.4 

$58.3 
$980.0 

$939.2 
$709.3 

1991 

$120.2 
7,286.0 $.56 $8,992.0 
3,430.8 $.66 $4,955.5 

H&G, tail removed 102.4 $.53 $120.7 
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Table	 D2 (Continued). 

Lr.:,nglin", H&G cod by trimester 1992 

Product Pr-ice Value 
weight ($1,OOO) 

(mt) 
Jan-May 

H&G, Western cut 6,826.0 $.64 $3,669.0 
~&G, Eastern cut 18,166.7 $.75 $30,096.3 

Jun-Aug 
H&G, wi roe 26.2 $.59 $3L 1 
H&G, Western cut 5,103.7 $ . 55 $6,221.0 
H&G, Eastern cut 9,974.8 $.64 $14,183.5 

Sep-Dec 
H&G, Western cut 671. 2 $.63 $927.2 
H&G, Eastern cut 1,638.6 $ .73 $2,640.7 

Pot H&G cod	 by trimester 1932 

Jan--Ma~: 

H&G, Western cut 84.9 $.55 $103.5 
H&G, Eastern cut 773 . 4 $ .66 $1,122.0 
H&G, tail removed 30.6 $.53 $35.5 

Jun-Aug 
H&G, Western cut 1, 122.7 $.55 $1,368.4 
H&G, Eastern cut 2,111.2 $.6\1 $3,002.0 

Sep-Dec 
H&G, Western cut 78.1 $.63 $107.9 
H&G, Eastern cut 150.6 $.73 $242.7 

Trawl	 H&G cod by trimester 199':: 

Jan-May 
H&G, Western cut 2,373.1 $.56 $2,918.8 
H&G, Eastern cut 2,85;1.\1 $.65 $4,084.9 

Note;	 For H&G cod, a base annual price was adjusted seasonally. The zeasona1 
adjusters were; 0.90 for January-April, 0.75 for May-August, 0.85 for 
September-October, and 1.0 for November-December. The base annual prices 
were $0.86 per pound for the 1cng1ine and [:lot fisheries and $0.73 per 
pound for the trawl fishery. 

Sources:	 NMFS Alaska Region Weekly Processor Report data for 1991-92 and the 
ADFr.:G/CFEC/NMFS annual groundfish process:Jr survey for 1991. 
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Table 03 BSAI cod catch, groundfish product weight divided by cod catch, FOB 
Alaska. product v"due, ~'tnd product value per- metric ton of cod catch 
by cod fishery and tTime~t.et-, 1331-32. 

Tons of cod 

1991 
Longline 

Jan-May 27,250 
Jun-Aug 20,737 
Sep-Dec 26,805 
Annual 74,852 

Pot 
Jun-Aug 2, 604 
Sep-Dec 2,595 
Annual 5,200 

Trawl 
Jan-May 80,521 
Annual 80,521 

1992 
Longline 

Jan-May 54,716 
Jun-Aug 36,451 
Sep-Oec 5,917 
Annual 97,084 

Pot 
Jan-Maj.' 3,343 
Jun-Aug 7,9 7 1 
Sep-Dec 502 
Annual 11,817 

Trawl 
Jan-May 41,603 
Annual 41,603 

Total 
product 

weight per 
mt of cod 

catch 

.53° 

.523 

.437 
,495 

.35] 
,495 
,424 

.501 
,501 

.475 
,45O 
.437 
.464 

.448 

.446 

.526 

.450 

.413 

.413 

Product 
value 

$23,038,184 
$16,304,663 
$19,355,582 
$58,698,430 

$1,747,792 
$1,943,409 
$3,691,201 

$96,134,238 
$96,134,238 

$42,497,768 
$25,654,320 

$4,567,606 
$72,719,694 

$],399,899 
$5,248,633 

$385,900 
$9,034,432 

$47,372,334 
$47,372,334 

Value per 
ton 

$845.45 
$783.99 
~7';';.OB 

$784.19 

$671.10 
$748.81 
$709.89 

$1,193.90 
$1,193.90 

$776.70 
$703.80 
$771.97 
$749.04 

$1,017.06 
$658.43 
$768.26 
$764.56 

$1,138.68 
$1,138.68 

Source; Tables 01 and 02.2 
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Table 04 Variable cost and overhead cost models for the cod fisheries. 

Annual Data for a Factory Trawler H&G 

Total product weight 5,500 mt (12.1 million Ibs) 
Cod product weight 500 mt (1.1 million Ibs) 

Total Groundfish value (FOB AK) $7,580,000 
Cod value $ 890,000 

Total fishing days 280 
Cod fishing days 30 
Operating days 305 
Total fishing weeks 43 

Overhead costs 
,'<ccount ing 
legal/asso~iations 

marketing 
admin/office 
lnsurance 
port fees/permits 
Total overhead $ 565,200 

Time Dependent Variable Costs 
fuel/oil 
maintenance/gear 
groceries 
crew transportation 
techni~ians 

~ornmuni~,'l.t ions 
Total $1,269,400 

Product Weight Dependent Variable Costs 
packaging/loading/unloading 
Total $ 169,000 

Crewshare 
crew and technicians $1,667,600 

Total Cost (a) $3,671,200 

Total Revenue Total Cost (a) $3,908,800 

Summary of Cost Par",-meter Values for the Cost Model 
Time dependent variable cost per fishing week $29,500 
Product weight dependent cost per pound of product $0.0140 
Labor cost per $ of product value (FOB Alaska) $0.2~ 
Annual overhead cost per week $13,100 
Annual overhead cost per pound of product $0.0467 
Annual overhead cost $ of product value $0.0746 

(al total cost excluding debt service, depreciation, and return on investment 
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Tabl,,,, D4 Continued. 

Annual Data for ~ 

Total product weight 
Cod product weight 

Total Groundfish value (FOB AK) 
Cod value 

Cod fishing days 
Total fishing days 
Operating days 
Fishing weeks 

Overhead costs 
accounting 
legal 
marketing 
admin/office 
insurance 
port fees/permits 
Total overhead 

Time Dependent Variable Costs 
fuel/oil 
maintenance/gear 
groceries 
crew transport~tion 

technicians 
Total 

F~ctory Trawler Fillets 

3,821 ITlt (8.43 million lbs) 
588 mt (1.3 million lbs) 

$13,100,000 
$ 2,661,000 

58 
226 
240 

32 

$1,217,7iJO 

$1,854,000 

Product Weight Dependent Variable Costs 
packaging 
loading/unloading 
Total $ 339,900 

Crews hare 
crew $3,871,000 

Total Cost (a) $7,282,600 

Total Revenue - Total Cost (a) $5,817,4iJO 

Summary of Cost Parameter Values for the Cost Model 
Time dependent variable cost per fishing week 
Product weight dependent cost per pound of product 
Labor cost per $ of product value (FOB Alaska) 
Annual overhead cost per week 
Annual overhead cos t per pound 0 f produc t, 
Annu~l overhead cost $ of product value 

(~) total cost excluding debt service, depreciation, 

$57,900 
$0.0403 
$0.2955 
$38,100 
$0.1444 
$0.0930 

and return on investment 
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Table D4 Continued. 

Annual Data for a Larg~ Facto~y Longlin~r H&G 

Total product weight 2,272 mt (S.Ol million lbs) 
Cod product weight 2,272 nit (S.01 million Ibs] 

Total Groundfish value (FOB AK) $4,317,400 
Cod value S4,J77,400 

Total fishing days 225 
Cod fishing days 225 
Operating days 260 
Fishing weeks 37 

Overhead costs 
accounting 
legal 
marketing 
admin/office staff 
insurance 
port fees/permits 
Total overhead $ 419,500 

Time Dependent Variable Costs 
fuel/oil 
maintenance/gear 
groceries 
crew trans~ortation 

technician 
bait 
Total $1,120,900 

Product Weiaht Dependent Variable Costs 
packaging/loading/unloading $ 70,100 
Total $ 70,100 

Crewsh~'\.re 

crew $1,022,900 

Total Cost (a) $2,633,400 

Total Revenue - Total Cost (a) $1,744,000 

Summ~ry of Cost Parameter Values for the Cost Model 
Time d-"pend",nt variable cost per fishing week $30,300 
Product weight dependent cost per pound of product $0.0140 
Labor cost per $ of product value (FOB Alaska) $0.2337 
Annual overhead cost per week $11,300 
Annual overhead cost per pound of product $0.0837 
Annual overhead cost $ of product value $0.0958 

(a) total cost excluding debt service, depreciation, and return on investment 
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Table D4 Continu~d. 

Annual Data for ~ Sm~11 Fa~tory Longliner H&G 

Total product weight 1,510 mt (3.33 million lbs) 
Cod product weight 1,510 mt (3.33 million Ibsl 

Tot~l Groundtish value (FOB J>S) $3,588,OCJO 
Cod value $3,588,llOC' 

Total fishing days 231 
Cod fishing days 231 
Op~r~'tting days 365 
Fishing weeks 44 

Overhead costs 
accounting 
legal 
marketing 
admin/offi~e staff 
insurance 
port tees/permits 
Total overhead $ 676,1)01) 

Time Dependent Variable Costs 
fu~::"l/oil 

maintenance/g~ar 

groceries 
crew transportation 
technician 
bait/storage 
Total $1,134,500 

Product Weight Dependent V~riable Costs 
packaging/loading/unloading $ 46,600 
Total $ 46,600 

Cr€wshare 
crew $1,184,000 

Total Cost (a) 5),041,100 

Total R€v€nue - Total Cost la) $ 546,900 

Summary of Cost Parameter V~lues tor the Cost Model 
Time dependent variable cost per fishing week $25,800 
Product weight depend€nt cost per pound ot product $0.0140 
Labor cost per $ oE product value (FOB ~laska) $0.33 
~nnual overhead cost per week $15,400 
~nnual overhead cost per pound of product $0.2030 
Annual overhead cost $ of product value 50.1884 

(a) total cost excluding debt service, depreciation, and return on investment 

HSAI Amendment 24 Appendix D 0-22 October 5, 1993 



Table D4 

Dcatca for Ten Trips for ca t-ledium FCi.ctOl"Y Longlinel- H&G 

Total product weight 
Cod product weight 

2,667 
2,6f'i7 

lOt 
lOt 

(5.88 
(5.83 

million 
million 

lbs) 
lbs) 

Total Groundfish value (FOB AK) S6, ',)09, 000 
Cod value Sf,,009,000 

Total fishing day::> 319 
Cod fishing days 319 
Operating days 375 
Fishing -,.,re'O'ks 56 

Overhead costs 
accounting 
legal 
marketing 
admin/office staff 
insurance 
port fees/permits 
Total overhead $ 446,600 

Time Dependent Variable Costs 
fuel/oil 
maintenance/gear 
groceries 
crew transportation 
technician 
bait 
Total $ 978,500 

Product Weight Dependent Variable Costs 
packaging/loading/unloading $ 82,300 
Total $ 82,300 

Crewshare 
crew $2,056,300 

Total Cost (a) $3,563,700 

Total Reven'.le Total Cost la) $2,445,300 

summary of Cost Parameter Values for the Cost Mod"'l 
Time dependent variable cost per fishing week 
Product weight dependent cost per pound of product 
Labor cost per $ of product value (FOB Alaska) 
Annual overhead cost per week 
Annual overhead cost per pound of product 
Annual overhead cost $ of product value 

(a) total cost excluding debt service, depreciation, 

$17,500 
$0.0140 
$0.3422 
$8,000 
$0.0760 
$0.0743 

and return on investment 
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Table 04 Continued. 

Average Trip Dat~ for a Factory Pot Boat H&G 

Total product weight 72.'j rut (160,700 Ibs) 
Cod product weight 72.9 rot (160,700 lbs) 

Total Groundfish value (FOB AK) $144,600 
Cod value $H4,1)1)0 

Total fishing days 11 
Cod fishing days 11 
Operating days 15 
Fishing weeks 2 

Overhead costs 
accounting 
legal 
market ing 
admin/office staff 
insurance 
port fees/permits 
Total overhead $ 14,000 

Time Dependent Variable Costs 
fuel/oil 
maintenance/gear 
groceries 
crew transportation 
technician 
bair. 
Total $ 28,8l5 

Product Weight Dependent Variable Costs 
packaging/loading/unloading $ 2,250 
Total $ 2,250 

Crewshare 
c,crew 48,170 

Total Cost (a) $ 93,235 

Total Revenue - Total Cost (a) $ 51,365 

Summary of Cost Parameter Values for the Cost Model 
Time dependent variable cost per fishing week 14,400 
Product weight dependent cost per pound of product 0.014 
Labor cost per $ of product value (FOB Alaska) 0.333 
Annual overhead cost per week 7, 000 
Annual overhead cost per pound of product 0.0871 
Annual overhead cost S of product value 0.0968 

(al total cost excluding debt service, depreciation, and return on investment 
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Table 04 Continued. 

The following three cost models were run for each fillet factory trawler. 

Cost Model 1 for Fillet Factory Trawler 

OCI weeks x 28,575 
oe2 prod pounds x 0.1083 
OC3 prod v~lue x 0.070 
ve = weeks x 43,4~5 ~ prod pounds x 0.0403 + prod value x 0.2955 

where weeks, prod pounds, and prod va I ue ,'l.re for cod weeks.
 
***************
 
Cost Model 2 Fillet Factory Trawler
 

oel weeks x 38,100 
OC2 prod pounds x 0.1444 
OC3 prod value x 0.093 
VC = ".:eeks x 57,900 ~ prod pounds x 0.0403 + prod value x 0.2955 

********************************* 
Cost Model 3 Fillet Factory Trawler 

OC1 = weeks x 47,625 
OC2 prod pounds x 0.1805 
OC3 = prod value x 0.1163 
VC = weeks x 72,375 ~ prod pounds x 0.0403 + prod value x 0.2955 

******************~************** 

The following three cost models wel-e rutl for each H&G factory trawler. 

Cost Model 1 for H&G FQctory Trawler 

OCI = weeks x 9,825 
OC2 = prod pounds x 0.0350 
OC3 = prod vaille x 0.0560 
VC = weeks x 22,125 + prod pounds x 0.014 + prod value x 0.22 

********************************* 
Cost Model 2 for H&G Factory Trawler 

OCI weeks x 13,100 
OC2 prod pounds x 0.0467 
OC3 = prod value x 0.0746 
VC = weeks x 29,500 + prod pounds x 0.014 + prod value x 0.22 

********************************* 
Cost Model 3 for H&G Factory Trawler 

OCI = weeks x 16,375 
OC2 prod pounds x 0.0584 
OC3 prod value x 0.0933 
VC = '...·eeks x 36,875 ~ prod pounds x 0.014 + prod value x 0.22 
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Table D4 continued. 

The following three cost models were run for each factory long1iner. 

Cost Model 1 for H&G Factory Longliner 

Del ~ weeks x 8.000 
OC2 ~ prod pounds x 0.07b 
oc3 = prod value x 0.0743 
VC = weeks x 17,500 + prod pounds x 0.014 + prod value x 0.3422 

Cost Model 2 for H&G Factory Longliner 

ocl ~ weeks x 11,300 
OC2 prod pounds x 0.0837 
OC3 prod value x 0.0958 
VC = weeks x 30,300 + prod pounds x 0.014 + prod value x 0.2337 

~*~**~~~******~*~*~*~*~**~~*~*~* 

Cost Model 3 for H&G Factory Long1iner 

Del weeks x 15,400 
Oe2 = prod pounds x 0.203 
OC3 = prod value x 0.1884 
VC = weeks x 25,800 + prod pounds x 0.014 + prod value x 0.33 

*~**~~********~*~*~*~**~*~~***~* 

The following three cost models were run for each factory pot boat. 

Cost Model 1 for Factory Pot Boat 

OC1 weeks x 5,250 
OC2 prod pounds :': 0.0653 
oc3 = prod value x 0.0726 
VC = weeks x 10,800 + prod pounds x 0.014 + prod value x 0.333 

******************************** 
Cost Model 2 for Factory Pot Boat 

OC1 weeks x 7,000 
OC2 prod pounds x 0.0871 
OC3 prod value x 0.0968 
VC = weeks x 14,400 + prod pounds x 0.014 + prod value x 0.333 

************~******************* 

Cost Model 3 Ear Factory Pot Boat 

OCI weeks x 8,750 
OC2 prod pounds x 0.1089 
OC3 prod value x 0.1210 
VC = weeks x 18,000 + prod pounds x 0.014 + prod value x 0.333 
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Table 05 Values of the aggregate va.iables used ,n the var-iable cost models. 

Jan-May 
1991 

Longlin'O' 264 
Pot 
Fillet 

trawl 93 
H & G trawl i44 
All trawl 237 

1992 
Longline 5i9 
Pot 29 
Fillet 

trawl 85 
H & G trawl 7' 
All trawl i59 

1991-92 
Longline 783 
Pot 29 
Fillet 

trawl 178 
H & G trawl 218 
All trawl 396 

Jan-May 
1991 
Longline J 1, 721 
Pot 
Fillet 

trawl 11, 452 
H & G trawl 21,273 
All trawl 32,730 

1992 
Long1ine 57,052 
Pot 1, 798 
Fillet 

trawl 11,721 
H & G trawl 10,499 
All trawl 22,220 

1991-92 
Long1ine 88,773 
Pot 1,798 
Fillet 

trawl 23,173 
H & G trawl 31,778 
All trawl 54,950 

Number of ,.;reeks 

,Tun-Aug Sep-Dec 

241 J25 
25 30 

456 
138 

94 
21 

697 
i63 

'i9 
51 

Product vleight 

Jun-Aug 

22,730 
1,625 

(1,000 1bs) 

Sep-Dec 

25,299 
2,385 

35,883 
6,416 

5,691 
534 

58,613 
8,042 

30,990 
2,920 

Annual 

830 
55 

93 
144 
237 

1, [169 
188 

85 
74 

i59 

1,899 
243 

178 
218 
396 

Annual 

79,750 
4,011 

11,452 
21,273 
32,730 

98,626 
8,748 

11, 721 
10,499 
22,220 

178,376 
12,759 

23,173 
31,778 
54,950 
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Table 05 (Continued) . 

1991 
Long1ine 
Pot 
Fillet 

crawl 
H & G trawl 
,;0..11 trawl 

1992 
Longline 
Pot 
Fillet 

trawl 
H & G trawl 
All trawl 

1991-92 
Longline 
Pot 
Fillet 

trawl 
H & G trawl 
All trawl 

1991 
Longline 
Pot 
Fillet 

trawl 
H & G trawl 
All trawl 

1992 
Long-line 
Pot 
Fillet 

tra·.,;l 
H & G trawl 
All trawl 

1991-92 
Longline 
Pot 
Fillet 

trawl 
H & G trawl 
All trawl 

Sources: NMFS 

Product Value 

Jan-May Jun-Aug Sep-Dec Annual 

$22,899,598 $14,207,596 $19,055,398 $56,162,591 
$1,039,4 rJ6 $1,634,201 :;;;::,673,607 

$21,309,927 $21,309,927 
$1 7 ,025,216 $17,025,216 
$38,335,143 $38,335,143 

$42,062,387 $25,272,949 $4,562,099 $71,897,436 
$1,165,565 $3,958,065 $360,999 $5,484,629 

$19,566,550 $19,566,550 
$7,632,296 $"1,632,296 

$27,198,846 $27,198,846 

$64,961,985 $39,480,545 $23,617,498 $128,060,027 
$1, 165, 565 $4,997,471 $1,99S,2iJO $8,158,236 

$40,876,476 $40,876,476 
$24,657,512 $24,657,512 
$65,533,989 $65,533,989 

Cod Catch in Metric Tons 

27.111	 19,973 26,542 73,626
 
2, 166 2,335 4,501
 

18,365 18,31S5
 
15,647 15,647
 
34,012 34,012
 

54,539 36,117 5,911 96, 567
 
1,929 6, 616 474 9, 019
 

17,987 17,987
 
8,327 8,327
 

26,314 26,314
 

81,650 56,090 32,453 170,193
 
1, 929 8,782 2,809 13,520
 

36,352 36,352
 
23, 974 23,974
 
60,326 6 0,326
 

Alaska Region blend estimates, Weekly Processor Report data, 
and the ADF&GiCFEC!NMFS annual groundfish processor survey Ear 1991. 
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Table D6 Estimated opportunity cost per unit of prohibited species bycatch. 

Parameter Values 

Discard mortality rates 
Halibut Herring Bairdl Salmon King cra.b 

Cod LGL 20> 10 0:0; 45:0; 100% 37% 
Cod Pot 5% 100% 30% 100% 37% 
Cod ThTL ,0> 100% 80% laO'!; 80% 

Foregone catch/unit of bycatch mortality 
P.ange 

Halibut 
Long1ine 1 1.09 (pounds/pound) 
Pot 1 1.05 (pounds/pound) 
Trawl 1 1.69 (pounds/pound) 

Herring o 0.88 (pounds/pound) 
Bairdi o 0.76 (pounds/crabl 
Salmon o 13.2 (pound~/~almon) 

King crab o 3.5 (pounds/crab) 

Other parameter ''"-''l.lues 

Halibut Herring 8airdi Salmon King crab 
Product recovery rate 0.75 1. 00 o .47 0.77 0.57 
FOB AX price ($/lb) 1. 45 0.62 ) . ) 0 ) .95 9.85 
Variable cost factor 0.47 o.49 o . 61 0.42 0.54 

Opportunity cost/unit bycatch (dollars) 

Longline Pot Trawl 
Low High Low High Low High 

Pacific halibut 254 277 64 67 762 1,288 
Herring 0 613 0 613 0 613 
Bairdi 0 0.21 0 0.14 0 0.37 
Salmon 0 23.29 0 23.29 0 23.29 
King crab 0 3.34 0 3 .34 0 7.23 

Note: These estimates of the opportunity cost per unit of prohibited sp'2cies 
bycatch were used for both 1991 and 1992. 
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Table D7 Estimated annual and total yield los~ in the halibut fishery (mt) per metric ton of halibut bycatch 
mortality in the 1990 cod fisheries for discuunt rates of 0%, 5%, 7%, and 9%. 

Year Combined Yield Loss Discounted @ 5% DiscQunted @ 7% Discounted @ 9% 
Lg1 'I'..Jl Pot Lgl Twl Pot Lgl Twl Pot Lgl Twl Pot 

1990 0.073 0.021 0.088 0.073 0.021 0.088 0.073 0.021 0.088 0.073 0.021 0.088 
1991 0.8~4. 1.058 0.812 0.804 1.008 0.773 0.789 0.989 0.759 0.774 0.971 0.745 
1992 -0.005 -0.112 0.005 -0.005 -0.102 o. 005 -O.OH -0.098 O. 004 -0.004 -0.094 0.004 
1993 0.02~ -0.027 O. 033 0.021 -0.023 O. 029 0.020 -0.022 0.027 0.019 -0.021 0.025 
1994 O.O~~ 0.098 0.053 0.036 o.OSl O.04~ 0.034 0.075 o. 040 0.031 0.069 0.038 
1995 0.05~ 0.148 0.047 0.04.2 0.116 0.037 0.039 0.106 0.034 0.035 0.096 0.0 }l 
1996 0.053 0.18~ 0.034 O.O~D 0.137 0.025 0.035 0.123 O. 023 0.032 0.110 0.020 
1997 0.0~4 0.187 0.035 0.031 0.133 0.025 0.027 0.116 0.022 0.024 0.102 o.019 
1998 Q.O~3 0.171 0.027 0.029 0.116 O. 018 0.025 0.100 0.816 0.022 0.086 0.014 
1999 0. 1)24 0.145 0.025 0.015 0.093 O. 016 0.013 0.079 0.014 0.011 0.067 o. 0 12 
20CO 0.0240.119 o. 017 0.015 0.073 o. 010 0.012 0.060 0.009 0.010 0.050 O. 00'7 
2001 0.024 0.095 0.016 O.GH 0.056 0.009 0.011 0.045 0.008 0.009 0.037 o. 006 
2002 0.014 0.075 o. 013 0.008 0.0~2 0.OQ7 0.006 0.033 0.006 0.[:05 0.027 O. 005 
2003 0.013 0.059 O. 009 0.007 0.031 0.005 0.005 O.02~ 0.084 0.004 0.019 0.003 
2004 0.012 0.045 0.004 0.006 0.023 0.002 0.005 0.017 0.002 0.004 0.013 O.Oul 
2005 o. 032 O. 015 0.012 o. u0 9 
2006 0.019 0.009 0.006 0.005 
2007 O. 0 Q9 O.OO~ 0.003 0.002 

Total 1.285 2.326 1.218 1.136 1.832 1.093 1.090 1.689 1.053 1.048 1.569 1.017 

Source;	 The estimates of annual yield loss were provided by Sara Adlerstein, International Pacific Halibut 
Con~ission. The discounted present values of those estimates were calculated by the NMFS. 
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Table D8 Estimates of total C::<itch, total product value, .':l.nd value per metric ton of catch by species for the 
BSAI groundfish fisheries excluding the cod fisheries, 1931--92. 

1991 
Arrowtooth 
Atka ffii1ck 
Flat other 
Pollock 
Rock sale 
Rockfish 
Sablefish 
Turbot 
'iellowfin 
Other 

1992 
Arrowtooth 
Atka mack 
Flat other 
t'o110ck 
Eock sale 
Rockfish 
Sablefish 
Turbot 
Yellowfin 
Other 

Source:	 1331 
1932 

Catch Product Value Value per mt 

15,344 858,833 56 
25,855 23,321,056 902 
31, 493 6,922,003 220 

1,586,294 313,429,339 579 
50,118 36,766,242 734 
7, 101 4,651, 024 655 
2,902 10,704,940 3,688 
7,461 11,109,649 1,489 

116,984 67,863,738 580 
15,280 526,670 " 
7,529 89,099 12 

46,731 40,173,665 859 
32,287 5,495,255 170 

1,421,008 857,092,164 603 
48,630 32,743,524 673 
16,352 11,040,817 675 

1,341 6,550,038 3,559 
1,991 1,202,793 604 

146,335 79,321,572 5.2 
19,271 541,758 28 

NMFS Alaska Eegion weekly processor report, 
NMFS Alaska Region product file, 

1991-92	 NMFS Alaska Region blend estimates. 

Sources:	 1991 NMFS Alaska Region weekly processor report, 1992 NMFS Alaska Region product flle, 1991-92 NMFS 
Alaska Eegion blend estimates, and ADF&G/CFEC/NMFS 1991 annual processor survey. 
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Introduction 

Fish of different sizes and ages usually are not captured in their true proponions. These patterns of 
selectivity detennine the age at which fish arc typically harvested and affect the potential yield from the 
srock. In tltis document, the size composition of Pacific cod in the eastem Bering Sea's trawl, longline, 
and pot fisheries and in the trawl survey are examined, and a size- and age-structured a.<;sessment model 
is used to estimate selectivity by comp.1ring these observed size compositions lFigure 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 observations it should provide more precise estimates of selectivity panems. 

The term "seleclivity" can be ambiguous. The probability of capture for fish of different ages/sizes 
depends upon a large number of factors including geographic and temporal segregation, targeting by 
fishennen on desirable aggregations of fish, mesh size, and gear avoidance. Sometimes tllese patterns are 
split into vulnerability and selectivity. Vulnerability indicates the fraction of tile 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 significant impact allow to moderate levels of exploitation. 
In practice, the biological and technological factors thaL cause selectivity and vulnerability blur together. 
Here, all patterns are examined solely as selectivity. 

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 pattem<;) 10 max.imize 
the quality of the model's fir to vanous 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. bul smOOlhes 
out the measurement variability associated wilh the observations. In practice the vanous types ofdata may 
indicate patterns that are inconsistent with each other. Here tile model is perhaps even more useful by 
providing a framework for identifying and exploring these discrepancies. 

The age-structured version of Synthesis basically assumes that all fish of a given age can be adequately 
described by a mean body weight and a mean selectivity. Its simulation can be briefly described as: 

Ny. = popUlation numbers in year y and age a (note that multiple periods wit/lin year can be defined) 

M = instantaneous rate of natural mortality 

WY31 = body weight at age observed for fishery type t 

S", = gear and age-specitk selectivity (note that selectivity panerns can be chJJlged over time) 

E" = fishing mortality rate in year y, tishery t for fully available ages (e.g. ages for which Sal = 1.0) 

Fyot =~Sal =fishiug mortality rate by year, fishery, and age 

2,0 =M+ ~ Fyor = [Otal mortality rate 
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F,.. Z, 
C~'I = Ny. ---- (l-e- a) '" c3Ieh at age 

z,. 

c;~ = La Cya,W ~>1 = catch biom,l~s 

Ny+1,a+l = N p e-Zy, (with accumulation in the terminal agc). 

The age-structured synthesis model is primarily designed 10 examine age composition data, but it is able 
10 calculate expected length comlJClsitions by applying a length at age diSIJibution, L@A.I• to the estimate 
of the catch at age. However, the age-structured model does not explicitly model growth, nor does it 
allow t1.shery selectivity to vary by size, rather than age. 

The size-structured synthesis model maintains all the characteristics of the age-structured model, but auLls 
a length dimension to the existing time and age dimensions. 11le population age composition is expanded 
into the population agellength composition through use of the same sort of length at age matrix (Figure 
2), L@Aal , used in the age-structured model. However, the size mouel 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 cOlnJXlsition of the catch. 

N'y.1 :::: L@AaJ Ny. :::: nwnbers at age/Ienglh in year y 

where: 

L@A:ll is the proportion of the age a fish that are in the ttl size bin; a')sumes that 
mean size at age in the true population can be uescribed by a von Bertalanffy 
growth function and that the distribution of size at age is normal 

Ny" is the mean numbers at age during time period y. 

The age- and size-structured population is acted on by fisheries and surveys described by size-specific 
selectivity, Sll' patterns. The catch at age/length is then :-limply: 

Rowand coluIlUl,Sums of the estimared catch at age/1cngth then indicate the expected proportion at length 
and proportion al age: 

La CYail 

PII :::: --------- is proportion ar length; 
Lal Cyal , 

~ Cyal , 

P.I ::: --------- is proportion at age. 

:E.l Cy,ll 

The calculated mean body weight at age for each fishery depends on the size-specific selectivity and on 
the distribution of size at age: 
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WI is the mean weight of fish in the fl size bin 

W" is the estimated mean weight of age a fish in fishery t 

1:1 SI! L@A a1 WI 

W ! = ---------------a

~ SII L@Aal 

~femot (1990) also indicates how the CYail matrix can be converted into estimates of mean body length 
at age that take into account size-selectivity and variability hi the ageing process. 

EBS Pacific Cod Data 

The fishery data were stratified by gear type (Iraw!, longline, and pot) and by season (January-May. June

August, and September-December). Retained catch biomass. disearded catch biomass, and calch size
 
composition were calculated for each stratum.
 
In order to track. any changes in fishery selectivity patterns, me model estimated separate patterns for each
 
of several time periods:
 

lan-May Trawl: 1978-1983 1984-1989 1990-1992 
lun·Dec Trawl: 1978-19a3 1984-1985 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 me June-Augusl time period. Size 
composition data from the 1977-1979 trawl fishery were not induded in the model because the patterns 
varied erratically due to small sample sizes. Other size composition observations were not induded in 
the model if the number of fish measured was less than about 1000 fish. Beginning in 1984 the sample 
size tended to increase and a new selectivity era was defined to prevent the noisier early data from 
influencing the selectivity pattern estimated for the post-1984 period. An extra time period for the June
Dec trawl fishery was implemenled 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 started in 1990 for all trawl and longline fisheries to provide scleClivity estimates focused on 
the recent domestic fisheries. 

The survey data included me 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 composi[ion estimates for 
the fisheries and bottom Irawl survey have been made for all years in order to apply age-structured 
assessment models. 111ese age data and estimates were not included in \he current model in order to focus 
model results on the size-specific fishery selectivity patterns. However. observed mean sile at age for 
ages 6 to 12 in years 1988 to (992 was determined from otoliths and used in the model to provide 
information on the growth of ohler Pacific cod. 
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The time series of biomass indicates an increase from 1979-1981 and a decrease from 1989-1991. The 
size composition data from the sUivey (Figure 3) exhibit modes which. when tracked over time, indicate 
growth rates and re1J.tive year class size. The increasing biomass during 1979-1981 seems due to 
recruitment of the 1977 year class. The sustained high biomass during the late 1980s seems due 10 
recruitment of the 1982 and 1984 year classes. The recent decline in biomass is a result of weak 
recruitment from the 1985-1988 year cla..'ises. Finally, distinct modes of small fish in the 1990-1992 
surveys suggest increased recruilment and future increases in bioma.<;s. 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 10 quantify these patterns, to infer the most likely population size 
composition in each time period, and to estimate the fishery selectivity panem<; that relate the estimated 
population size composition to the observed fishery size compositions. 

Model Fit to Data 

The model tracks closely the observed bioma.'is from the bottom trawl survey (Figure 8). The largest 
deviation occurs in 1979 and the mean deviation (root mean squared log deviation) is only 0.114. This 
is approximately equivalent to a CV of 11.4% and indicates that the model's fit lO the surveys is about 
as guod as the typical estimated level of precision for the surveys. The patterns in the survey size 
rumposition are also matched closely (Figure 9), especially during 1988-1992 (Figure 10). The size 
rumposition data from the three gear types are also matcheJ 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 em 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 greater than the peak cstimate of sUlVcy biomass (1.2 million 1) 
because the model estimates that the larger cod are onJy 60% available to the bottom trawl :,;urvey. This 
decline in selectivity may be due to gear avoidance or to incomplete coverage of the continental slope. 

Estimated Fishery Selectivity 

The current estimates of fishery selectivity are asymptotic ar larger sizes for all gear types (Figure 15). 
lJI earlier investigations, the model indicated that fishery selectivity declineLl for the largest fish. This 
dome-shaped pattern is not necessarily counter-intuitive. While capture 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 targeting fishing effort on areas with high catch per unit effort which may have 
disproportionately more small fish. The change 10 an estimated asymptotic selectivity patlem produces 
only a slight improvement in the model's fit 10 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 em. 

The estimates of selectivity for small cod differ between the gear type:,;. Cod smaller than 50 cm are most 
commonly caught by the trawl fishery during the January-May period (Figure 15). The trawl fishery 
during the remainder of the year and the longline fishery throughout the year had similar patterns of 
selectivity in 1990-1992. Size at 50% selectivity is delayed by about 10 em for the pot fishery. In earlier 
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time periods the size-selectivity pattems arc similar with the ex.ception of the summer trawl fishery in 
1984-1985: 

Size at 50% selectivity 

Era: 1978-198' 1984-1985 1986-1989 1990-1992
 

Jan-May Trawl: 56 cm 56 same 52
 

lun-Dec Trawl: 64 39 59 54
 

Longline: 64 55 same 54
 

Pot 64. 

Longline and pot fisheries were a<;sumed to have the same size-specific selectivity throughout the year. 
TIle good fits to the seasonal sin composition data (Figure:;; 12-13) do not indicate any need to introduce 
seasonality in the selectivity patterns for these fisheries. Although size-specific selectivity is constant 
dlroughout 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 4 5 6 7 8 9 10 11 12
 

TRAWL O. 1 14 42 66 82 91 96 98 98 99 99
 
LLINE 0 0 3 32 68 88 96 98 99 99 99 99
 
POT 0 0 0 8 29 55 73 84 91 93 96 97
 

June-Auqust
 
TRAWL 0 1 12 46 74 88 97 98 99 99 99
 
LLlNE 0 0 8 45 77 92 "07 98 99 99 99 99
 
POT 0 0 1 14 38 62 78 87 92 9" 96 98
 

September-December
 
TR.!<WL 0 2 18 54 79 91 95 97 98 99 99 99
 
LLINE 0 0 13 S5 82 94 97 99 99 99 
POT 0 a 3 19 44 66 80 88 92 95 96 98
 

99 99
 

The mean body weights (in kg x 10) ae age are: 

March
 
1 2 3 4 5 6 7 8 9 10 11 12
 

POPUL 0 2 8 18 29 40 52 63 74 81 91 102
 
TRAWL 0 3 10 20 31 42 53 64 74 82 91 103
 

POT 0 2 16 35 45 56 66 76 83 92 103
 
LLINE 0 6 12 22 31 42 53 64 74 81 91 102
 

" 
July
 
TRAWL 1 5 14 24 35 46 57 67 77 84 93 104
 
LLlNE 1 8 15 25 35 45 56 67 77 84 93 104
 
POT 1 4 18 28 38 49 59 69 79 86 94 105
 

October 
TRAWL 2 7 16 27 37 48 59 70 79 86 95 105 
LLINE 1 9 17 27 37 48 59 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 tile 
previous, age-structured assessment are: 

1 2 3 4 5 6 7 8 9 10 11 12 
7 14 24 3S 48 61 74 87 100 112. 

Computation of Yield Per Recruit 

Population life history parameters were used along with selectivity estimates obtained from Synthesis 
modeling to compute equilibrium yield per recruit Wlder alternative management regimes. It was assumed 
that the stock. would be harvested at the F m• rate, that is, at the instantaneous fishing mortality rate that 
reduces the equilibrium level of spawning per recruit to 35% of the pristine (equilibrium urrfished) level. 
In addition to the parameters described in Section 3.1.2 and this appendix, computation of Fwlo 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 tlsh are marnre by the time they reach 61 em in length, while in the 
second schedule. 50% are mature by 48 em. The full schedules are shown below (ages are in years, 
maturities are in percent): 

Age: 3 4 5 6 7 8 9 10 11 12 
Schedule 1: o 1 12 " 84 96 99 100 100 100 
Schedule 2: 15 38 63 81 91 95 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 monaJity rate was weighted by the durations of the relevant time periods for all computations 
involving panial years. The fishing mortality ra[e wa." partitioned 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 10 equilibrium numbers at age in time 
period 1, and summing over age. 

Once Fm , was calculated for a given management regime, it was again partitioned by fishery and lime 
period, weighted by the appropriate selectivity factor, and applied to equilibrium numbers per recruit in 
each jge group and time period according to the standard (Le., Baranov's) catch equation, giving 
equilibrium catch per recruit in each age, fishery, and time period. Equilibrium calch per recruit in each 
age, fishery, and time period was then multiplied by the appropriate weight (to convert to biomass), and 
summed over all ages, fisheries, and time periods to compute total equilibrium yield per recruit under tile 
given management regime. 
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Figure 1. Fishery size composition using combined dam for 1990-1992. The data are 
stratified by gear type (trawl. longline, pot) and period (I=Jan-May. 2=June
Aug, 3=Sept-Dec). The data have been aggregated into 3 cm bins from 9 cm 
to 41 cm, 4 cm bins from 42 - 49 em, and 5 cm bins from 50 cm to 109 cm. 

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 lhe month of July 
and the number of fish at each age is decayed by a mortality of 0.35 per year. 

Figure 3. Time series of Pacific cod size composition in the Eastern Bering Sea bottom 
trawl survey. 

Figure 4. Time series of Pacific cod size composition in the January-May trawl fishery. 
The size bins are the same as in Figure I. The time period designations on 
the right-hand side are Year.Period. where period I in January-May, 2=June
August, 3=September-December. 

Figure 5. Time series of Pacific cod size composition in 1he June-December trawl 
fishery. See Figure 4 for description. 

Figure 6. Time series of Pacific cod size composition in the longline fishery. See Figure 
4 for description. 

Figure 7. Time series of Pacific cod size composition in the pot fishery. 
for description. 

See Figure 4 

Figure 8. 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. 

Figure 9. Time series of observed and estimated size composition for the bottom trawl 
survey in 1979-1992. The size bin definitions are as in Figure 1. The 
observed size composition is indicated by the dotted line, the model's estimate 
of size composition is lhe solid line. 

Figure 10, Time series of observed and estimated survey size composition for 1988-1992. 
See Figure 9 for description. 

Figure 11. Time series of observed and estimated trawl fishery size composition for 1990
1992. See Figure 9 for description. 

Figure 12. Time series of observed and estimated longline fishery size composition for 
1990-1992. See Figure 9 for description. 

Figure 13. Time series of observed and estimated pot fishery size composition for 1990
1992. See Figure 9 for description. 
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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 inerem;ed within the 
year. In later years mortality dominated. The time series of recruitment is 
shown as nwnbers at age 3. 

Figure 15. Estimated size-specitic selectivity for each tishery during 1990-1992 and for 
the bottom trawl survey. 

Figure 16. Estimated mean age-specific selectivity for eaeh fishery in 1990. Values were 
estimated by combining the estimated size-specit1c selectivities with Ihe 
estimated frequency distribution of size at age at lhe midpoint of lhe season. 
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Figure 1. Fishery size composition using combined data tor 1990
1992. The data are stratified by gear type (trawl, longline, pot) 
and period (l=.1an-May, 2=June-Aug, J-Sept-Dec). The data have been 
aggregated into J em bins trom 9 em to 41 em, 4 em bins from 42 
49 em, and 5 em bins from 50 em to 109 em. 
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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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Fiqure 3. Time series of Pacific cod size composition in the 
Eastern Bering Sea bottom trawl survey. 
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JANUARY-MAY TRAWL
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Figure 4. Time series of Pacific cod size composition in the 
January-May trawl fishery. The size bins are the same as in Figure 
1. The time period designations on the right-hand side are 
Year. Period, where period 1 in January-May, 2=June-August,
3=September-Decemper. 
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Pigure 5. Time series of Pacific cod size composition in the June
December trawl fishery. See Figure 4 tor description. 
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Figure 6. Time series of Pacific cod size composition in the 
10ng11ne fishery. See Figure 4 for description. 
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Fiqure 7. Time series of Pacific cod size composition in the pot
fishery. See Figure 4 tor description. 
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Fiqure 8. 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. 
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Figure 9. Time series of observed and estimated size composition 
for the bottom trawl survey in 1979-1992. The size.bin definitions 
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. 

BSAI Am~ndm.nl 24 Appondi. E E-18 OClober 5, 1993 



VR PER ---CP~A~C~I~FI~C~C...~O..D.'_...B..O-=.TT=O.:.:M.:...T-=-R:.:.A:.:W=L:..:S::.U::.R:.:.V-=-::.EY'---- _
 

I 

.,_. 
._.

88 2 L:::====~~===========~·~··~·~:::=~ 
.1'""'

-........
 
.' 

, ..-

89 2L....::~=·~·:::::~·;··~-·=-=·=···~··==========~··~·~·=··===j 

,'\ \.-- /. 
0,.,. ••• , _ ...-

90 2f-==============:::=--j
 

. 
-', . "", 

--. ........
 

92 2 

9 15 2' 27 33 39 46 55 65 75 85 95 

Figure 10. Time series of observed and estimated survey size 
composition for 1988-1992. See Fiqure 9 for description. 
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Figure 11. Time series of observed and estimated trawl fishery 
size composition for 1990-1992. See Figure 9 for description. 
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Figure 12. Time series of observed and estimated longline fishery 
size composition for 1990-1992. See Figure 9 for description. 
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Piqure 13. Time series of observed and estimated pot fiehery size 
composition for 1990-1992. See Figure 9 tor description. 
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Figure 14. Estimated population biomass for ages J and older in 
January and 
and biomass 
dominated. 

June of each year. In early years, growth dominated 
increased within the year. In later years mortality 
The time series of recruitment is shown as numbers at 

age 3. 
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Figure 15. Estimated size-specific selectivity for each fishery 
durinq 1990-1992 and for the bottom trawl survey. 
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Introduction 

In addition to it'! impact'! on mrget species, fishing can also have impacts on non-rarget species and the 
seabed itself. Trawl gear, in panicular, has attracted considerable attention in terms of its potential impact 
on non-target species and the seabed. Most of these studies have been conducred in the North Sea. Not 
only is trawl effort e:ipccLJJly high in the North Sea, but concern there over the use of trawl gear ha<; a 
history dating back several centuries. The foHowing record from Parliament dales from the 14th century 
(de Groot 1984: note that the ancient term tor trawl is "wondyrchoun"): 

"Your said Commons pray that whereas in divers places of your said realm in creeks and 
havens of the sea, where before these times good and plentiful fishing was wont ((l 11C, 
to the greal profit of the realm, which is partly destroyed and made valueless for a long 
time to come by some fishennen who have during the past seven years by a new craftily 
contrived kind of instrument, which among themselves is called Wondyrchoun, made in 
thc fonn of a drag for oysters, which is of unusual length: To which instrument is 
:J.ttachcd a net of so small a mesh that no kind of fish, however small, that enters it can 
pass out, but is forced to remain within it and be taken. And besides this, the great long 
iron of the Wondyrchoun pre:ises so hard on the ground when tlshing that it destroys the 
living slime and the plants growing on the bottom under the waler. and also the spat of 
oyst1:rs, muss1:ls, and of other fish, by which the large fish are accustomed to live and be 
nourished." 

Perhaps prophetically, the official response to the above petition was the appoinlment of a committee 10 
study the matter (de Grool 1984). 

In terms of scientific investigations, the first research seems to have been a study dealing with the e [fects 
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 investigated include physical impacts on the seabed (plowing), sediment 
resuspension, destruction of nontarget benthos, long-tenn impacts on the structure of the benthic 
community. change in forage availability, and grounds preemption. The information available for eaeh 
of these areas is summarized below. 

Physieal Impacts on the Se~bed 

Depth. duration, and frequency of trawl tracks have all been measured by a nwnber of studies. In general, 
eaeh of these impacts depends on the weight of the gear on the seabed, towing speed, substrate type, ill1.d 
strengths of tides and currents (Jones 1992). Depth of penetration is typically found to fall within the 1 
ern - 10 em range. For example, lie Groot «(984) found that beamtrawl tickler chains penetiJled up to 
1 em in sandy substrate and 3 em in mud, ICES (l988) found that trawl doors penetrated up (0 5 em in 
sand and 10 cm in mud, and Bergman and Hup (992) found that beamtrawl shoes penetrated up to 6 cm 
in hard sand, At the extreme, Jones (1992) noted in a review article that trawl door penetration up to 30 
em had been observed in at least one study. Since the substrate in the eastern Bering Sea is mostly of 
the hard sand variety, such extreme impacts should be unlikely. 

Temporal duration of trawl tracks Gm vary greatly. Jones' (1992) review showed an upper limit of fIve 
years for 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 eastern 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 times during a year. 
Churchill (1989) found an average of 20 tracks per 100 m2 on the southern New England continental shelf. 
Rauck (1985, cited in ICES 1988 and Bergman and Hup 1992) calculated that each m1 in some parts of 
the North Sea was trawled an average of 3-5 times per year, while Welleman (1989, ciled in Bergman and 
Hup 1992) calculated a rate of 7 times per year for the same locations (bm different year). However. it 
should be remembered that trawl effort in the eastern Bering Sea is generally considered 10 be much less 
than in New England or the North Sea. 

Sediment Resuspension 

Churchill (1989) found that trawling can be a primary source of suspended sediment over the outer 
continental shelf. Possible adverse impacts resulting from increased suspension of sediments include a 
reduction of light levels on the seabed, smothering of benthos followtng 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 
lidal lransport, since organisms in these areas are preswnably adapted to such events (ICES 1988, Jones 
1992). In the deep ocean, however, the effecl<; would likely be greater (Jones 1992). 

Destruction of Benthos 

It is generally believed that trawling reduces the 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 direcl commercial im{XJrtance. 

Trawl-induced mortality stems both from daruage inflicted by the gear itself as it passes over the seabed 
and from capture- and handltng-related mortality of organisms taken in the net. In tenos of the fonner, 
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 Krosr 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% mortality due to capture and 
handling. starfish 70-80%, and whelks and hermit crtlbs approximately 100% (Fonds 1991). 

The amount of trawl-induced mortality is a fimction of species morphology, size, and depth of occurrence 
in the substrate. For example, in a study conducted in Kiel Bay (Baltic Sea), Rwnohr and Krost (1991) 
found thai thin-shelled bivalves such as Syndosmya (Abra) alba, Mya sp., and Macoma calcarea, a<j well 
as the starfish Asterias rubens were substantiaHy damaged by the passage of trawl gear. while thick-shelled 
bivalves such as Astarte borealis and Corbula gibba were fairly resistant. and impacts on Arclica 
islandica, Macoma baltica. and Macoma calcarea were related to body size. Large specimens of Arclica 
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. isfandica 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 to 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 a[ the expense of slow
growing and slow-reproducing species such a..<; molluscs and crustaceans (Reise 1982, Riesen and Reise 
1982, de Groot 1984, Pearson et al. 1985, ICES 1988). However, it is difficult to demonstrate 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 Sea. Likewise, a Dutch study was unable to draw a clear causal relationship 
between differences in species composition and beam trawling (Bergman 1991). 

Forage Availability 

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. 

Arntz 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 
extraominary 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 support 40% of 
the armual cod production. 

In another study, Caddy (1973) found that fish arid crabs were auracted 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 10 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 sedimcnts, 
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 is difficult to determine. In any case, 
it is important to remcmber that the impacts described here become relevant only if any of the a1tematives 
examined in this amendmenl 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 increa')e in the amount 
of trawling for other species in the same area. 
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Fishing on pre-spawning and spawrting aggregations of fish has a long history. In Norviay, the wd tishery 
in the Lofoten Islands has been fished commercially during the spawning period as far back as the middle 
ages. Likewise, herring have been ttshed on Norwegian coastal spawning banks for an equally long time. 
In general, herrings. cods, capclin, 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 pan 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 
,md Groups. The entire section is reproduced here, since it succinctly summarizes the current knowledge 
and scientifIC thought on the effects of fishing on spawning stocks. 

During the coun;e of the Panel's public hearings, a number of questions were raised regarding, 
the irupJ.Ct of offshore fishing on spawning groups and aggregations and upon the spawning 
grounds themselves. The often passionate protesfations 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 sLOck. Such convictions are often shared by 
fishermen everywhere and, smce the questions put to the Panel are hardy perem\ials among 
fishennen, they bear some discussion. 

It is not inappropriate to note at the outset that many of the world's m":ior fisheries are conducted 
just prior to 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 strategies 
involve controlling the level of fishing to insure that an adequate spawning stock is maintained. 
If a spawner/recruitment correlation is clearly known then knowledge of that relationship is used 
to establish catch levels. 

However, when the available quota of a panicular species can be taken throughout the year, 
fishennen tend to regulate their activities to times and locations that take advantage of fish 
aggregations, 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 northern 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 tishery would be a spawning fishery just, in fact, as is the capelin tishery. And, in 
a strict mathL'malical sense that would make no difference 10 Ihe survival of the species. For, 
assuming a target tishing idte, it does not matter in lerms of the spawnf:r stock at what time of 
[he year the harvest mortality is imposed. If other facton; are not of concern, the goal of 
preserving the stock will be realized by maintaining a desired level of spawning population with 
the appropriate age structure within that population. The important fact is the number of fish that 
are killed, or rather the number tha[ 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 [he 
spawning period, but such regulations are frequently based on other important management goals. 
For example, fishing salmon on tlleir 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 bottom sedimenlS 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 

BSAI AIllendmen\ Col- ApP<>1<\i> G G-l O"l"bcr 5, 1993 



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 spawning grounds, it is frequently argued that betfer 
management is fX)ssible if the fish are taken when they congregate to enter the spawning streams 
since at that time 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 
aggregate. 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 shortlges 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 
(;Onlribution such spawning groups ffi:ly have to the northern cod recruitment. That is to say. we 
cannot give anything like a definHive answer uotil we know a great deal more about the nature 
of the spawning subgroups, their aggregational patterns from year to year, the marmer in which 
recruiunent 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 RefX)rt, Independent review of the state of the 
northern cod stock. Dept. Fish. Ocean., Ottawa. 154 pp. 

In summary there is no clear deleterious effect of fishing on spa\lt'ning concentrations of cod or other 
marine fishes. However, as the Canadian northern cod study poinlS out. there may be subtle effect'" that 
cannot be readily detected. Never-the-less, the hisrory of fisheries does not indicate that fishing during 
the spawning period only has led to any measurable biological changes or cause re(]uced survival of 
prodigy. 

In some Atlantic cod fisheries the fishery is closed during the periou of peak spawning, and fishing is 
prohibited during the time of day that active spawning takes place, usually at night. TIns may help to 
minimize behavioral effects from fishing, but there are no substantiating uata. Pacific cod produce 
demersal eggs that arc 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 
cou waul(] have on Pacific cod. The location of spawning grounds off Alaska is only generally known. 
Specit1c spawning behavior, the tillie of peak. spawning, and the extent of interannual variation in timing 
of peak spawning arc unknown. 

RSAI Amendment 24 AppendlX G G-2 OeVJber 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 Fisheries Science Center
 

Resource Ecology anJ 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, fishing effort is often concentraled during the early months. Some possible effects 
of such a pattern of effon distribution can be examined by means of a simple model that employs the 
following a<;sumptions: 

(A) Recruitment occurs instantaneously at the srart of the harvest year. 
(8) With the exception of the recruitment event, stock dynamics are continuous, with a constant 

natural mortality rate. 
(C) The stock is managed on the basis of a fixed arumal survival rate, applied to stock numbers. 
(D) Two management options exist regarding the distribution of fishing effort: (a) effort is distributed 

uniformly over the harvest year, and (b) effort is distributed uniformly within a time period of 
length p (Ckp<l) tha[ begins at the start of the harvest year. 

(E) Spawning takes place annually at time q, where q 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. 

Management Option (a) 

Under Assumpljons (A) and (8) and Management Option (a), equilibrium recrnitment R can be described 
by the following equaljon: 

R = No(l - e -F-M}. (HI) 

where No =equilibrium stock size at time 0 (the start of the harvest year), F =instantaneous rate of fishing 
mortality under Management Opljon (a), and M =instantaneous rate of natural mortality. 

However, by Assumption (F), equilibrium recruilInem must also conform to 

R = .(N,)', (H2) 

where a and bare panUTleters (O<b<l) and N q = equilibrium stDck size at the time of spawning. 

Equilibrium spawning stock size can in tum be written as 

N = Ne-(F+M)'l (H3),0 . 
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Substituting Equation (H3) into Equation (H2) and solving the resulting expression simultaneously with 
Equation (HI) gives the following expression for equilibrium stock size at the start of the year: 

N = [ae-{F+M)9bJI~b. (H4) 
o 1 F M-e 

Equilibrium catch (in numbeni) can be determined from Equation (H4) by using Baranov's catch equation. 

Management Option (b) 

Note that Assumptions (D) and (E) aJlow t.he concentrated fishing season under Management Option (b) 
to end either before or after the time of spawning; that is, p can be greater than q (Case I) or less rhan q 
(Case II). The equations describing equilibrium catch and stock sin will in general depend on which case 
is being considered. An exception to this is Baranov's catch equation. which. because it does not involve 
q, is modified in a way that does not depend on whether Case ] or II is being considered. Because of 
Assumption (C), the fishing mortality rate under Management Option (b) is always Flp, and Baranov's 
catch equation is modified to read 

MP )No(F/p)(l _e-F  (H5)C = ~-(;-;F;;-lpC-)-+c-Mo-

where C = catch (in numbers). and the carat symbol is used to designate stock performances under 
Management Option (b). 

Case [: p>q 

When p>q under ~{anagement Option (b), equilibrium spawning stock size can be written as 

(H6) 

Equalion (H6) can be used in the same marmer as Equation (H3) to derive equilibrium stock size at the 
start of the year under Management Option (b), giving: 

tv. ,, (ae- t(F7P)+Ml9b)fb. (H7) 
o 1 -F-M-e 
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Conveniently. tl1e ratio between Equations (H7) and (H4) can be expressed as a simple function of b, F, 
p, and q: 

No = e -qF(I;P)(I~b). (H8) 
No 

TIle ratio described by Equalion (H8) is always less than 1.0, implying tl1at equilibriwn stot:k. size (and 
tl1erefore equilbrium recruitment) under Management Option (b) is always less lhan under Managemem 
Option (a). 

The ratio between equilibrium catch under ManagL'menr Option (b) and equilibrium catch under 
Management Option (a) is given by 

t = (F>M)(1 ~e'F'MP]e ~F(';')(I~') (H9) 
C F+Mp l_e-F - M 

Unlik.e the ratio of equilibriwn stock sizes, tl1e catch ratio described by Equation (H9) can be grealer than 
or Jess tl1an l.0, depending on tl1e values of the involved parameters. The "breakeven" value of q (q", the 
value which sets Equalion (H9) equal 10 1.0) is given by 

(HlO)(l)(l-b)( p) [(F>M'J(I.e'F'MP'I]
q*'" F b I_pIn F+Mp l_e FM ,' 

Case H: p<g 

For the case where p<q, analogues 10 Equations (H6-HlO) appear as shown below: 

- - N.~ -F-Mq (Hll)Nq - oe • 

(HI2) 

No -(I-q)F(-'-)
'" e t-b (HI3)

•
No 
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(HI4)c ~ (F+M'J[I-e-F-MF)e-'H'F(,',l,
C F+Mp l_e-F - M 

and 

(HIS) 

Note that Case II Equations (HIt-HIS) are equivalent to their Case I counterparts (Equations (H6-H 10), 
respectively) when q=p. Furthermore, Case I Equations (H8) and (H9) give the same answers as Ca.'ie 
II Equations (H13) and (H14) if the q value used in the fonner p:l.ir is replaced by a value equal to I-q(l
pi/po 

As with Case I Equations (H8) and (H9), Case II Equations (H13) and (Ht4) 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 Cal. The relative gain under 
Management Option (b) implied by Equations (H9) and (H t 4) is plotted as a function of p in Figure HI 
for various levels of F. Whenever the prevailing levels of b, F, M, and q allow Equations (H9l and (H 14) 
to give values less than 1.0, lhe relative gain is minimized at p=q. The relative gain at p=q is plotted as 
a function of b in Figure H2 for various levels of F. 

Figures 

HI) Relative gain from concentrated harvest. The vertical axis measures the relative catch increase (in 
numbers) resulling from earl)'-season concentration of fishing effort. Parameter values used to generate 
t.his figure were b=0.32. M=().l and q=0.25. 

tl2) Relative gain from conccntrated harvest at p=q. Paramcter values used werc b=0.32, M=O.3, and 
q=0,25. 
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Analysis of BSAI Cpd Allocation by Gear with respect to Marine Mammals 

The issue of allocating BSAI cod TAC hetween trawls and fixed (Iongline and pOL) gear and how this may 
relate to marine mammals was investigated in the following ways: 

I)	 Rates of recenl (1991) incidental take by both gear types; 

2)	 Locations fished by both gear types. especially with respecllo Srelkr sea lion 
rookeries: 

3)	 Temporal disrribution of catch by hoth gear types: and 

4)	 Bycalch and cod length-frequencies of both gear types. 

This analysis wa~ done without any knowledge of the proposed allocation alternatives; t.herefore, it should 
he considered a "qualitative" analysis of where, when, and how each gear type is fished. and in gcneral, 
what are the interactions of each gcar with marinc mammals. 

The primary conclusion of this analysis is that fixed gear tends to have less overlap with marine mammals 
than trawl gear. both in terms of what is caught but also where. when and how it is fished. However. 
there is no lirm evidence that allocating cod TAC to trawls would. in and of itself, havc measurable 
deleterious effects on marine mammals. But allocatmg cod to trawls, especially if it is combined with an 
inshore allocation in the BSAI. could affect those marine mammals (particularly pinnipeds) that forage 
in the southeastern Bering Sca from Aruak to Unalaska Islands. This is a similar conclusion to one that 
was reached with respect to 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) r.lIe of incidental take of marine mammals when used in the cod 
fishery. In 1991, there were no observed lakes of marine mammals by pot or longline gear fishing for 
cod 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 occurred in the BSAI. The BSAI cod fiShery had a total of 2 observed takes; 
,UI unidentified whale and an unidentified phocid in subarea 521. 

NMFS lisls (Federal Register 12 May 1992; 57:92) commereial fisheries according to frequency of takes 
of marine mammals; BSAI longline fisheries 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 10 the documented interaction between killer whales 
and the 10ngline fishery for sablefish and turbot. Despite their inclusion in Category III, BSAI trawl 
fisheries have had documented interactions with 14 marine mammal species, including piIUlipeds, cetace,UlS 
and otters. Pots have had no documenfed laking of any marine mammal. 

Neifher gear as currently fished in lhe cod fishery is likely to present a problem with respeci to incidental 
takes of marine mammals. However, increased cod-fishing effon with Ionglines in the BSAI could 
increa~e the interaction potential with k.iller whales. But due 10 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, longlinc and trawl fishing locations in the BSAI for 1990-91 by 3, 
4-month periods. Fishing locations for the three gear types are similar, but trawls tend to be fished more 
in the southeastern Bering Sea (north of Unimak Pass and Unimak Island) than do longlines. Effort is 
concentrated near the edge of the continental shelf up to 600 N latitude in the Bering Sea, and along the 
northern edge of the Aleutian Islands, especially Akull, Akutan, Unalaska, Umnak, Seguarn, Amlia, Atka, 
Adak, and Attu Islands. 

In 1990-91, trawls caught 14.5 and 12.7%, respectively, of their total cod calch within 20 miles of Sleller 
:lea lion rookeries in the BSAI, and most of (his occurted in either the 1st (1991) or 2nd (1990) quarters. 
By contrast, between 1-2% of the longline-caught cod was captured within 20 miles of Steller sea lion 
rookeries in the BSAI in 1990 and 1991. The small amount of data available for pots for 1990 and 1991 
yield differem patterns: in 1990, 10% of the pot-caught cod were caught within 20 miles of rookeries, 
while in 1991 tltis increased 10 69%. 

Based on where cod is caught by each gear type, fixed gear again is given a slight edge over trawl gear 
for lower interactiun potential with marine mammals. TItis 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 lsland and witltin Unimak Pass for catches, 
especiaJly early in the year. This group was particularly affected by the 20 mile trawl 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 proposaJ is high, then conflict between cod trawling and marine mammals 
(panicularly 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 approximately 80% 
of the annual total harvested in the tirst two quarters (observer data). This may be due to the quarterly 
allocation schedule of halibut bycatch to the cod trawl fishery: 60% in quarter 1, 30% in quarter 2 and 
lO9'o in quarter 3. 

By contrast, longline fishing for cod is spread more evenly throughout the year. Based all observer data, 
the quarterly percentage catch distribution of longline-caught cod in 1990-91 was: 

1990 1991 
Quaner 1 9.5% 20.1% 
Quaner 2 24.3% 27.1% 
Quaner 3 36.3% 29.0% 
Quaner 4 29.9% 23.M% 

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. 

Ba;;ed 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, especiaJly for juvenile sea lions. 'While 
juvenile sea lions are unlikely to eat large cod, trawl tishing in the winter would more likely negatively 
affect foraging sea lions (fish school disruption. bycateh of other prey) than if fixed gear deployments 
were concenfl.lted in winter. 
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4. Bycatch and cod length-frequencies 

Cod generally comprise only a modest proponion of the sea lion diet, and less of the harbor seal's and 
Northern 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 (CaJ~ and Goodwin 1988), but was ranked second in order of importance 
(behind pollock) in a 1981 collection of sea lions from the Bering 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). Alllhree pirutipeds 
tend to prefer smaller prey thJ.II adult cod, but 60-80 cm fish are not uncommon prey of sea lions. The 
average length of tish ingested by sea lions in several studies, though, has been under 30 cm. 

Other important prey items of Steller sea lions, harbor seals, and Nonhern fur seals include pollock, 
herring, squid, octopus, Atka mackerel, capelin. sJ.Ild lance and salmon. Bycatch rates of the two gear 
types for these species would also affect the degree of interacfion with these pirmipeds. 

Byeatch 

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. Bycalch rates of eapelin and sand lance are very low in 
groundfish fisheries regardless of gear type. Table 1 (below) summarizes the 1991 bycatch rates of cod
directed trawls 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 midwatcr pollock (pollock c 95% of total catch) and Greenland 
tUlUO! (rurhol ~ 35 171.1 of retained catch) trawl fisheries 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 rates of 
and prohibited species by 
cod in the BSAI in 1991. 

squid, 
trawls and 

herring, octopus, 
fixed gear fish

salmon 
ing for 

Catch Trawl Fixed 

Total (mt) 56,103 70,025 

Retained (mt) 52,939 61,823 

Cod (mt) 40,066 57,967 

Squid (kg) 
rate (kg/mt cod) 

2,931 
0.073 

0 
0 

Herring 
rate 

(kg) 
(kg/mt cod) 

1,316 
0.033 

0 

° 
Octopus 

rate 
(kg) 
(kg/mt cod) 

57,722 
1. 441 

92,710 
1.599 

Salmon (kg) 
rate (kg/mt cod) 

11,212 
0.280 

295 
0.005 
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Halibut 
rate 

(kg) 
(kg/mt cod) 

922,495 
23.024 

2,430,055 
41.922 

King crab ( # ) 
rate (#/mt/cod) 

2,105 
0.052 

4,202 
0.072 

Tanner crab ( # ) 
rate (#/mt cod) 

380,023 
9.485 

99,433 
1. 715 

Bycatch rates of squid and herring by cod trawls and fixed gear were low, but fixed gear had no observed 
bycatch of either species. Octopus bycatch ratcs for born gear types were me highest of the four species, 
wim fixed gear having slightly higher bycatch ratcs man 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 pols) than from trawls (75%). 
Using the observed bycateh 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 
cod. 

King crab bycatch rates were approximately the same by both gear types in 1991. wltile the tf<J.wl bycatch 
rate for Tanner crab was 5.5 limes 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 bycatch rate of octopus, which could be a concern given the potential for an directed 
octopus fishery. 

Cod Length-Frequency 

Length-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 
aU greater than 65 em, but were between 5-7 and 3-5 cm lower, respectively, for trawls than for fixed 
gear. More imponantly, between 14-20% of the cod caught by trawls were 50 cm in length or less, while 
only 3% of the cod caught by fixed gear were in this size category in L991. Fixed gear may have less 
potential for interaction with pinnipeds than trawls based on the length-frequency of cod captured. 

Effects on Marine Mammals of Changing the Seasonality of the Cod 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 approximately 5% per year based 
on aerial surveys conducted in summer, when pupping and breeding occur. The availability of forage fish 
species during weaning, which commences during the faIl of the first year and continues throughout the 
winter, is thought to be critical for survival and eventual recruitment of pups into the adult population. 
Pups eat primarily 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 indirectly (e.g. disturbance 
of 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 em, 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 run radius) and seasonal (20 
nm radius in the eastern Aleutian Islands during 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 trawl fishing activity. These zones will be in place regardless of the change to the seasonality 
of the cod fisheries. It is too early to know to what extent the creation of these zones has benefited sea 
lions. 

With all of the altematives being considered, much of the cod harvest would occur during the fall and 
wimer. This is the period when sea lion pups are being weaned and learning to forage on their own. It 
is unknown whether cod harvests and the associated bycatch dUling tIlis 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 marine mammals. 
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1.0	 INTRODUCTION 

A CounciJ review draft EA/RIRjIRFA 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 polential biological and socioeconomic impacts of establishing a fixed a1loca1ion 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 slaternem for Amendment 24; (2) stated that 
unless it is presented with substantial consensus among major industry comp:mcnt"l, 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 modifled hoth to address jig gear and to include 1993 data to lhe extent possible. The public review 
dmft that was released in May indicated that infonnalion concerning 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 F::uoe Islands. They have been used to harvest 
large quantities of cod and other groundfish ill those areas. ~Iany 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 Ulan 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 effectively on relatively small fishing 
vessels; 

2.	 the cost of the jigging machines is relatively low (from less than $1,000 for a semi
automatic machine to about $4,000 for a fully automated machine); 

3.	 bycatch rates for halibut, other species, and undersized target species tend to be low, m 
part because it is readily apparent whether the fishing area is one that tends to have higher 
bycatches; 

4.	 halibut discard mortality rates are expected to be low because the halibut are only on the 
hook for few minutes before they are released and they can be released in the water: 

5.	 gear conflicts with other vessels are minimal; 

6.	 operating cost'i: can be quite low; 

7.	 a very high quality product is possible because the catch has been on the hook only a few 
minutes before it is brought aboard the vessel and bled; 

8.	 there is a minimal potential either for an adverse effect on the habitat or for contmued 
fishing by lost gear; and 

9.	 it is a safe fishery with no gear to retrieve in bad weather. 
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Very limited information is available concerning the BSAI cod jig fbihery. For example, the PacFIN 
dat.aba<;e does not include jig a<; a separate gear in recent years and there is Domestic Observer Program 
hycatch data for only one jig vessel cruise. More observer data are not available because the vessels in 
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 ge:u hJS Deen less than 100 mt. 

Participants in the fishery have indicted that they receive about $0.50 per pound for cod that is used as 
hait in the crab fisheries, $0.35 to $0.45 per pound for cod that is flown out to compete in 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 fisheries. For example, in 1993 the early closure of the BSAT cod fisheries will 
prevent jig fishenllen from catching cod in the BSAJ for the red king crab fishery. Their abilHy to 
participate effectively in the markel for high quality fresh cod is currently limited by their inability La 

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 participant.s. 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 a marginal fishery. 

Fishennen who have used jig gear to harvest small amounts of cod in the BSAJ 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 to part hased on the assumption that It small allocation to the eod jig 
fishery would pemlit the 10 to 12-month per year cod jig fishery that is necessary to successfully 
participate both in the market for crab bait and in the market for fresh, high quality cod. There are two 
rea<;ons why a small separate allocatiofls for jig gear will not assure a year round jig fishery. First, unless 
jig gear is exempted fmm the cod fishery hook and Iiue halibut PSC allowance or given a separate PSC 
allowance, the attainmenl of hook. and tine PSC allowance would close the jig fishery. Second, once the 
other cod fisheries are closed, addilional vessels would be altracted 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 U1e 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 FISHERlES 

Several of the Tables that were included in the May draft have beeu updated to include 1993 dab, 
additional tables were prepared, and the estimates of net benefits per metric ton of cod catch (ANB) were 
revised using 1991 and 1992 prices from the Aruma! Processor Survey. The updated tables are ali 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 bycatch mortality rates 
hy species and target fishery. The additional tables are: Table I, updated 1993 catch data through May 
l and May 29; Table 2, estimates of birtl take and take rates by gear; Table 3, IPHC estimates of the 
discounled halibut yield loss per metric Ion of halibut bycatch mortality by cod fishcry, month, and area; 
Table 4, estimates of cod H&G and fillet prices and the seasonal adjuslments; Table 5, estimated GOA 
bycatch mortality by species and larget 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 U1e cod TAC will be taken as bycatch in other groundfish fisheries, tile estimates of cod catch in. 
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thousands of metric Ions for each of the rhree cod fisheries and all other groundfish fisheries for 1990-93 
are as follows: 

Pacific Cod Fisheries Other Total 
Longline Pot. Trawl Fisheries 

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 
1993 63.9 2.2 59.8 38.6 164.5. 

The adjusted estlnul:es for 1992 are explained below. 

Given these catch estimates, the percenl of total cod calch 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 
1993 38.9 1.4 36.3 23.4 100.0. 

The 1990 estimates probably understate actual catch because they are based on Weekly Processor Report 
(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 implement.ation 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 of2,359 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 calch had been used to estimate when the cod TAC and each of these two PSC allowances 
were taken. 

The estimates of ANB were revised for three reasons. First, the IPHC recenUy provided estimates of the 
discounted halibm yield loss per metric ton of halibut bycatch mortality by fishery. month, and area. 
Previously, estimates were not available by month or area. Second, lhe 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 
underst.1ted. 

The IPHC estimates of discounted yield loss are for 1990 and 1991. For several areas and monUls. the 
estimates for the trawl fishery in particular are subst.antially higher for 1991 than for 1990. The 
explanation is that in 1991 the halibut tended to 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 lhe 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 [0 decrease. Due 
to th~ unc~rtainty concerning what the yield loss rates were in 1992 or 1993, separate estimates of Ule cosi 
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of halibut bycatch mortality we~ made for each year (1991, 1992, and 1993) using the yield loss rate 
estimates for 1990 and 1991. 

1991 and 1992 AIUlual Processor Survey data were used to estimate the weighted average prices of eastern 
and western cut H&G cod by gear and the weighted average price of cod fillets. TIlls was done by using 
product quantity and value data for the groups of catcher/processors thal p~dominately used one type of 
gear each year. The ~sulting price estimates are presented in Table 4. Because there was no[ sufficient 
time to process the 1992 survey data for all product fonns. 1991 survey prices were used for all other 
products. Due to the uncertainty concerning 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 adjusunent'i for H&G cod were corrected so thalthey result 
in annual average prices that more closely approximate the annual base prices. The revised seasonal 
adjusunent 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 a(lows a morc complete evaluation of the seasonality and variability of ANB by 
fishery. 

The 1993 halibut bycatch mortality estimates through April indicate that halibut bycatch mortality would 
be ~duced by replacing first trimester trawl catch with first trimester longline catch or by replacing first 
trimester trawl and longline catch with first 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) arc 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 there was considerable overlap between the estimates of ANB for the 
longline and trawl fisheries. There are no estimates for the first trimester pot fishery in 
1991. 

2.	 During the first trimester in 1992, the pot fishery had the highest ANB and the trawl 
fishery had the lowest ANB and there were no overlaps when 1991 prices were used; 
however, when 1992 prices were used there was comiderable overlap between the 
longline and trawl fisheries, but the pot fishery still had the highest ANB with no overlap. 

3.	 During 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 1991 and 1992 ANB in the longline fishery decreased substantially from the first 
to third trimester and there was no overlap between the estimates for these two trimesters. 
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5.	 1991 prices and ]991 halibut yield loss estimates generate the most favorable ANB 
estimates for the longline fishery (Table 13). These estimates indicate that replacing first 
trimester trawl catch wilh first rrimestcr longline catch would increase net benefits; 
however, replacing first trimester trawl catch wilh lhird trimester longline catch would 
tend to decrease net benefits. Even in 1991, when lhe longline fishery continued into 
December. ANB tor 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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1 Ta" A18 Blend estimates of BSAI ground fish catch species and target fishery, 1991 - April 1993 ( t 
catch in metric tons). 

Pacific Arrow Atka Flat Pollock Rock Rock Sable Turbot Yellow Other Total 
cod tooth mack other sale fish fish fin 

1991 
Longline target 

Cod 79,387 2, 155 3 327 2, 576 22 288 358 575 3 7,225 92,920 
Arr 5 0 3 1 0 8 
Rckf 2 1 3 13 9 3 0 30 
Sabl 
Turb 

283 
0 

196 
1 

0 26 
1 

8 0 279 
1 

2,523 
6 

1, 300 
12 

125 
2 

4,745 
23 

ath 25 1 0 0 35 61 
Subtot 79,697 2,353 4 357 2,584 22 581 2,905 1, 890 3 7 I 386 97,737 

Pot target 
Cod 6 I 673 1 2 1 3 0 2 0 0 39 224 6, 943 
Sabl 0 0 0 0 
ath 0 0 

Subtot 6 I 673 1 2 1 3 0 2 0 0 39 224 6,944 

Trawl target 
Cod 90,141 3,466 897 4,509 .a,060 6,560 2, 648 17 190 592 4,799 154,879 
Arr 25 1,463 2 126 171 2 99 30 403 0 113 2 I 434 
Atk 2,411 172 24,975 56 326 122 814 55 46 884 30,459 
Flat 957 602 4,027 3,112 1,235 19 2 9 4.,276 891 IS,129 
PolB 22,013 7,814 562 S,758 336,500 2,585 645 28 209 856 4,172 381,142 
PolP 4 I 621 575 8 1,411 1215194 234 289 1 123 52 1, 485 1223995 
Rcks 6,365 712 1 6,157 20,040 36,283 88 8 1 7,231 2,830 79,715 
Rckf 1, 028 1, 497 215 361 809 106 5,270 47 127 6 603 10,069 
Sab1 12 155 19 28 29 97 189 23 551 
Turb 115 1,995 70 152 221 9 106 257 5, 060 0 213 8,196 
Yelf 3, 994 175 1 13,410 8,062 9,665 29 1 0104,596 3,802 143,735 
Oth 2 45 5 2 0 0 1 0 20 76 

Subtot 131,683 18,671 26,732 35,991 1626125 56,800 10,035 543 6, 357 117,609 19,8352050381 

Total 218,052 21,030 26,737 36,349 1629055 56,823 10,617 3,448 8,248117,651 27,4452155457 
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Table A18 (Continued) . 

Pacific Arrow Atka Flat Pollock Rock Rock Sable Turbot "{ellm; Other Total 
cod tooth mack other sole fish fish f HI 

1992 
Longline target 

Cod 100,903 1,655 57 275 3,188 28 838 179 576 91 11,166 118,957 
Rckf 1 0 1 0 2 0 4 
Sab1 

Subtot 
139 

101,042 
268 

1,924 57 
6 

281 
1 

3, 19° 28 
304 

1,143 
1,807 
1,937 

1,445 
2, 024 91 

146 ·1,116 
11,312 123,077 

Pot target. 
Cod 13,680 3 12 1 7 2 3 13 9 24 669 14,423 
Sabl 0 0 0 0 0 0 1 
Dth 15 15 

Subtot 13,680 4 ,2 1 7 2 3 13 9 24 684 14,439 

Trawl target 
Cod 47,885 2,865 3,073 2,487 16, 679 3, 5 0.2 1,176 10 81 277 3,007 81,042 
Atk 3,404 205 44,358 39 683 44 3,494 5 34 0 193 52,466 
Flat 449 351 13 1, 342 1,327 699 33 1 14 1,527 1,583 7,339 
PolB 19,615 3,743 296 7,388 635,298 6,651 507 6 174 818 4,567 679,063 
PolP 3,657 325 44 1,223 756,951 443 132 2 134 23 1,356 764,290 
Rcks 5, 292 526 8 4,845 10, 073 26,094 0 0 6,636 1,974 55,448 
Rckf 1,232 1,556 2, 164 243 1,338 61 11,936 25 ;;20 D 552 19,328 
Sab1 1 2 26 2 1 31 
"{elf 8, 533 437 1 17,033 12,815 14,413 0 0 1 137,384 7,915 198,533 
ath 193 7 1 4 0 33 0 650 888 

Subtot 90,261 10,017 49,957 34,601 1435168 51,907 17,314 75 661146,664 21, 797 1858422 

Total 205,175 11,950 50,035 34,884 1438371 51,938 18,464 2,104 2,768 146,781 33,808 1996278 
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e A18 (Continued) . 

Pacific 
cod 

1993 
Longline target 

Cod 57,664 
Arr 0 
Rckf 4 
Sab1 19 

Subtot 57, 687 

Arrow 
tooth 

575 
4 
6 

51 
636 

Atka 
mack 

12 

0 

12 

Flat 
other 

196 

0 
196 

Pollock 

1,787 

0 
0 

1,788 

Rock 
sale 

15 

15 

Rock 
fish 

~18 

59 
115 
392 

Sable 
fish 

" 1 
18 

699 
767 

Turbot 

102 
1 
9 

282 
393 

Yellow 
fin 

3 

3 

Other 

6, 673 
3 
1 

34 
6,711 

Total 

67,295 
9 

96 
1, 200 

68,600 

Pot target 
Cod 1,328 

Subtot 1,328 
0 
0 

0 
0 

1 
1 

0 
0 

8 
8 

24 
24 

1,362 
1, 362 

Trawl target 
Cod 57,466 
Arr 
Aok 1, 631 
Flat 27 
PolB 14,233 
Po1P 1,609 
Rcks 6,257 
Rckf 772 
Yelf 10 
Ooh 9 

Subtot 82,013 

1,546 
2 

57 
25 

1,490 
43 

420 
1,029 

0 
17 

~,629 

2,891 

32,213 
7 

15 
0 
1 

2, 184 

37,311 

2,688 28,654 

0 49 
49 168 

3,483 202,133 
254 388,879 

2,229 12,433 
186 1, 640 

15 12 
27 11 

8,932633,983 

5,629 

34 
13 

6,068 
165 

36,109 
45 

6 
3 

48,071 

1,221 
1 

1, 193 
12 
47 
26 

7 
12,849 

15,355 

2 
2 
3 

0 
0 
1 

45 

53 

58 
2 
2 
0 

16 
12 
11 

610 

712 

713 

31 
801 

4 
947 

0 
169 

2,664 

2,891 103,758 
0 7 

147 35,328 
23 355 

2,335230,620 
549391,540 

1, 556 59,976 
548 19,908 

6 218 
22 90 

8,076 841,800 

Total 141, 067 5,269 37,323 9,128 636,073 43,086 15,749 830 1, 140 2,676 14,815912,156 

Source: NMFS Alaska Region blend est~mates. 
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Table A20	 Estimated bycatch mortality for 
species and fishery, 1991 - 1993. 

1991
 
Long line
 

Pacific cod 726.5 4,254 
Rockfish .6 0 
Sablefi5h 67.8 13 
Oth-=t" .2 5 
Unknown .2 0 

Pot 
Pacific cod 3.2 42,626 
Sablefish .0 0 
Other 0 0 

Tra·,."l 
Pacific cod 1,781.1 523,539 
Atlr"a mackerel 49.2 250 
Flatfish 343 .6 205,752 
Bottom pollock 695.1 807,501 
Pelagic pollock 215.5 39,995 
Rock sale 947.5 702,017 
Rockfish FlO .5 4,207 
Sable fish 16 . 5 575 
Yellowfin 549.4 634,090 
Other .5 2,070 
Unknown 2.8 812 

1992 
Longline 

Pacific cod 1,567.0 8,472 
Rockfish .1 0 
Sabl02fish 47.3 6 
Unknown .5 8 

Pot 
Pacific cod 5.6 87,856 
Sablefish .0 0 
Other .0 0 
Unknown .0 0 

Trawl 
Pacific cod 1,085.2 156,021 
Atk<l mackerel 76.4 451 
Flatfish 3 0.6 73, ] 44 
Bottom pollock 1,219.8 1,220,716 
Pelagic pollock 8,179175. ° 
Rock sale 557.2 665,912 
Rockfish 140.8 3,344 
Sablefis:h .3 0 
Yellowfin 603.8 1,2S1,331 
Other 1.0 5 
Unknown 4.7 2,942 

BSAI domestic 

70 
0 

32 
0 
0 

3, 643 
0 
0 

3,232 
116 

2,984 
2,056 

206 
77,913 

132 
2 

18,715 
0 

90 

1, 551 
0 

21 
0 

3, 161 
0 
0 
0 

129 
104 

1, 941 
H,802 

700 
48,687 

699 
0 

51,809 
0 

25 

groundfi"h fisheries by 

54 .0 
0 .0 
0 .0 
0 .0 
0 .0 

0 .0 
0 .0 
0 .0 

7,341 16.9 
137 .0 

88 32.4 
5,328 277.8 

27,727	 540.7 
872 16.8 
815 .2 

1 .0 
528 576.6 

2 .0 
1 .5 

48 .0 
0 .0 
0 .0 
0 .0 

0 .0 
0 .0 
0 .0 
0 .0 

4,945 5.7 
34 .0 
10 1.0 

15,961 25.1 
.2 0, 572 612.6 

36 9.7 
1, 169 .0 

0 .0 
190 409.0 

3 .0 
3 .2 
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Table A20 - - Continu-ed 

HALIBUT BAIRDI R.KING CRAB CHINOOK ERRING 
1993 

Longlin-e 
Pacific cod 371.4 3,286 123 65 .0 
Rockfish .5 0 0 0 .0 
Sablefish 27.2 0 0 0 .0 
Unknown .0 0 D 0 .0 

Pot 
Pacific 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 88.6 17,473 20 13,685 .5 
Rock sale 427.0 311,982 116,098 26 .3 
Rockfish 75.0 54 140 1,149 . 0 
Yel10wfin 1.5 1, 105 435 0 .0 
Other 8.3 6,486 0 C .3 
Unknown 2.5 541 1,296 53 .0 

Totals by 
year- and gear HALIBUT BAIRD! H.KING CRAB CHINOOK ERRING 

1991 
Longline 796.9 4,273 103 S4 .0 
Pot 3.2 42,626 3,643 0 .0 
Trawl 4,701. 8 2,920,808 105,445 42,8401,472.0 

1992 

Longline	 1,614.8 8,486 1,572 48 .0 
Pot	 5.6 87,856 3, 161 0 .0 
Trawl	 3,894.8 3,382,243 DB,896 42,9221,063.2 

1993 

Longline	 399.2 3,286 123 65 .0 
Pot	 .1 35 0 0 .0 
Trawl	 2,435.3 1,727,589 164,323 24,767 30.1 

1991	 5,500.3 '2,967,707 109,191 42,8941,472.0 
1992	 5,515.2 3,478,585 143,629 42,9701,063.2 
1993	 2,834.6 1,730,910 164,446 24,831 30.1 

Source:	 Blend estimates and Observer PSC data 1991 - May 1, 1993. 

Note;	 Pot bycatch has been adjusted for mortality by gear; trawl and longline 
bycatch has been adjusted for mortality by gear and target. 
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Table A22	 Estimated bycatch mortality 
and fishery, 1991 - 1993. 

HALIBUT
 
1991
 

Longline
 
Pacif ic cod .79
 
Rockfish 2 .01
 
Sab1efish 1.43
 
Other . .3 9
 
Unknown 1. 02
 

Pot 
Pacific cod .05 
Sablefish .00 
Other .00 

Trawl
 
Pacific cod 1.15
 
Atka mackerel .15
 
Flatfish 1.47
 
Bottom pollock .19
 
Pelagic pollock .OJ
 
Rock sole 1.19
 
RClckfish 1. 00
 
Sable fish 3.00
 
Yellowfin .38
 
Other .66
 
Unknown .56
 

1992 
Long1ine
 

Pacific cod 1. 32
 
RockE ish 2.49
 
Sablefish 1.15
 
Unknown .29
 

Pot
 
Pacific cod .04
 
Sdblefish .00
 
Other .00
 
Unknown .35
 

Trawl
 
Pacific cod 1.34
 
Atka mackerel .15
 
Flatfish .42
 
Bottom pollock .18
 
Pelagic pollock .02
 
Rock sole 1. 00
 
Rockfish .73
 
Sable fish .83
 
Yel10wfin .30
 
Other .11
 
Unknown .85
 

rates for 

BAIRDI 

.05 

.01 

.00 

.07 

.01 

6.14 
.00 
.00 

3 .38 
.01 

8.82 
2.17 

.0.3 
8.81 

.42 
1. 0 ~ 

~ . I,\l 
27.26 
1. 64 

.07 

.05 

.00 

.05 

6.09 
.00 
.00 
.00 

1. 93 
.01 

9.99 
1. 81 

.01 
12 .01 

.17 

.00 
6.30 

.01 
5.30 

BSAI domestic 

R.KING CRAB 

.00 

.00 

. 01 

.00 

.00 

.52 

.00 

.00 

.02 

.00 

.13 

.01 

.00 

.98 

.01 

.00 

.13 

.00 

.18 

.01 

.00 

.01 

.00 

.22 

.00 

.00 

.00 

.00 

.00 

.26 

.05 

.00 

.88 

.04 

.00 

.26 

.00 

.05 

groundfish 

CHINOOK 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.05 

.00 

.00 

.01 

.02 

.01 

.08 

.00 

.00 

. 0.3 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.06 

.00 

.00 

.02 

.03 

.00 

.06 

.00 

.00 

.00 

.01 

fisheries by species 

HERRING 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

.14 

.07 

.04 

.03 

.00 

.01 

.40 

.00 

.10 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

.01 

.00 

.08 

.02 

.00 

.00 

.21 

.00 

.03 
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Table	 A22 -- continued 

HALIBUT BAIRDI R.KING CRAB CHINOOK HERRING 

Jng 1 ine
 
Pacific cod
 
Rockfish
 
Sable fish
 
Unkno;.,'U
 

Pot 
Pacific cod 

Trawl 
Pacific cod 
Atka mackerel 
Flatfish 
Bottom pollock 
Pelagic pollock 
Rock sale 
Rockfish 
Yello',.;fin 
Other 
Unknown 

.55 .05 .00 .00 .00 

.54 .00 .00 .00 .00 
2.27 .00 .00 .00 .00 
1. 38 .00 .00 .00 .00 

.01 .03 .00 .00 .00 

1. 05 .96 .01 .05 .03 
.08 .00 .00 .00 .00 

1. 43 5.28 .64 .00 .00 
.31 5.59 .20 .02 .00 
.02 .04 .00 .03 .00 
.71 5.20 1.94 .00 .00 
.38 .OD .01 .06 .00 
.69 5.06 1. 99 .00 .00 

9.21 72.38 .00 .00 . 32 
.65 1. 39 3 .32 .14 .00 

HALIBUT BAIRDI R.KING CRAB CHINOOK HERRING 
1991 

Longline 
Pot 

.91 

.05 
.04 

6.14 
.00 
.52 

.00 

.00 
.00 
.00 

Trawl .23 1. 43 .05 .02 .07 

1992 

mgline 1.31 .07 .01 .00 .00 
eot .04 6.08 .22 .00 .00 
Tra',.;l .21 1. 82 .07 .02 .06 

1993 

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 
1992 .28 1. 74 .07 .02 .05 
1993 .31 1. 90 .18 .03 .00 

S01~rce ; Blend estimates and Observer PSC data 1991 - May 1, 1993. 

Note;	 Pot bycatch has been adjusted for mortality by gear; trawl and longline bycatch has been 
adjusted for mortality by gear and targ€t. 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 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 o 

TOTAL 57701 TOTAL 7768 

Pot Target Pot Target 
Cod 1328 Cod 9434 
Sablefish o Sablefish 
Other o Other 

o
o 

TOTAL 

Trawl Target 
Cod 
Atka Mackerel 
Deep Flats 
Shallow Flats 
Bottom PIck 
Pelagic PIck 
RSole/OFlats 
Rockfish 

1328 

57972 
1631 

9660 
5672 
6286 

770 

TOTAL 

Trawl Target 
Cod 
Atka Mackerel 
Deep Flats 
Shallow Flats 
Bottom PIck 
Pelagic PIck 
RSole/OFlats 
Rockfish 

9434 

30534 

969 
504 

1155 
171 

93 
Sablefish 3Sablefish o 

Yellowfin Sole o Yellowfin Sole o 
Other 107 Other 228
 

TOTAL 82098 TOTAL 33657
 

1993 Estimated retained, discarded, and total catch for BSAI Cod 
fisheries from Observer Reports and Weekly Production Reports through May 
29, 1993. 

Gear/Species Retained Discarded Total % Retained 

Longl ine 
Cod 
Other Groundfish 

60436 
1756 

3486 
9512 

63922 
11268 

94.5% 
15.6 

Pot 
Cod 
Other Groundfish 

2213 
3 

34 
64 

2247 
67 

98.5% 
4.5 

Trawl 
Cod 
Other Groundfish 

51855 
4583 

7931 
42961 

59786 
47544 

86.7% 
9.6 

BSAI 24 Addendum Add 13 Odober 5. 1993 



Table 2 Number of birds and birds per metric ton of catch by gear type 
- - BSAI 

Year Gear type Birds Birds/mt of catch 

1991 
Bottom Trawl 
Pelagic Trawl 
Pair Trawl 
Pot 
Longline 

0 
1514 

2 
8 

9941 

0.0000 
0.0020 
0.0002 
o. 0027 
0.1413 

1992 
Bot torn Trawl 
pelagic Trawl 
Pair Trawl 
Pot 
Longline 

15 
4 
o 

10 
2554 

0.0000 
0.0000 
0.0000 
0.0016 
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 cod longline and trawl fisheries, 1990 dnd 
1991. 

J.cl,n Feb Mar Apr May Jun Ju1 Aug Sep Oct Nov Dec 
1990 Long1ine 

Area 
511 1.10 1.10 1.10 1.10 1.10 1.10 1.00 1. 00 LID 1. 10 1.10 1.10 
512 1.10 1.10 1.10 1.10 1.10 1.10 1. 00 1. 00 1.10 1.10 1.10 1. 1 0 
513 1.10 1. 10 1.10 1.10 1. 10 1.10 1. 00 1. 00 1. 10 1. 10 1.10 1.10 
514 1.10 1.10 1.10 1.10 1. 10 1. 10 1. 00 1. 00 1.10 1.10 1.10 1.10 
515 1.10 1.10 1.10 1.10 1. 10 1.10 1. 00 1. 00 1.10 1.10 1.10 1.10 
515 1. 10 1.10 1.10 1.10 1. 10 1.10 1. 00 1.00 1.10 1.10 1.10 1.10 
517 1.10 1.10 1.10 1.10 1.10 1. 10 1. 00 1. 00 1.10 1.10 1.10 1.10 
518 1. 10 1.10 1.1 (l 1.10 1.10 1. 10 1. 00 1. 00 1.10 1.10 1.10 1.10 
519 1. 10 1.10 1.10 1.10 1.10 1. 10 1. 00 1. 00 1.10 1.10 1.10 1.10 
521 1. 10 1.10 1.10 1.10 1.10 1. 10 1.10 1.10 1.10 1.10 1.10 1.10 
522 1. 20 1. 20 1. 20 1. 20 1. 20 1.10 1.10 1.20 1. 20 1.20 1.20 1.20 
540 1.10 1.10 1.10 1. 10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1. 10 

1990 Trawl 
511 2.50 2.50 2.50 2.50 1. 40 
513 2.50 2.50 2.50 2.50 1. 40 
514 2.50 2.50 2.50 2.50 1. 40 
515 2.10 2.10 1. 90 1. 90 1. 20 2.10 
516 2.10 2.10 1. 90 1. 90 1. 20 2.10 
517 2.10 2.10 1. 90 1. 90 1. 20 2.10 
518 2. 10 2.10 1. 90 1. 90 1. 20 2.10 
519 2.10 2.10 1. 90 1. 90 1. 20 2.10 
521 1. 40 1. 40 1. 50 1. 50 1. 30 1. 30 
522 1. 70 1. 70 1. 70 1. 30 1. 30 
540 1. 70 1. 70 1. 70 1. 30 1. 30 

1991 Longline 
511 1. 20 1. 20 1. 20 1. 20 1. 20 1.10 1.10 1.20 1.20 1.20 1.20 1.20 
512 1.20 1.20 1. 20 1. 20 1. 20 1.10 1. 10 1.20 1. 20 1. 20 1.20 1.20 
513 1. 20 1. 20 1. 20 1. 20 1. 20 1. 10 1.10 1.20 1.20 1. 20 1.20 1.20 
514 1. 20 1. 20 1. 20 1. 20 1. 20 1. 10 1.10 1. 20 1.20 1.20 1.20 1.20 
515 1. 20 1. 20 1.20 1. 20 1. 20 1.10 1.10 1. 20 1.20 1.20 1. 20 1. 20 
516 1. 20 1. 20 1. 20 1. 20 1. 20 1.10 1.10 1. 20 1.20 1.20 1. 20 1.20 
517 1.20 1. 20 1. 20 1. 20 1. 20 1. 10 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. 20 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 1.20 1. 20 1. 20 1. 20 1. 20 1. 20 1. 20 1. 20 1.20 1. 20 
522 1. 30 1. 30 1. 30 1. 30 1. 20 1. 20 1.20 1.20 1. 20 1. 20 1.20 1. 20 
540 1.10 1.10 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 ) .20 3.20 3.20 3.20 2.00 
514 ) .20 3.20 3.20 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 2.50 2.50 2.50 
518 2.50 2.50 2.50 2.50 2.50 
519 2.50 2.50 2.50 2.50 2.50 
521 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1.50 1. 50 
522 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1.50 
540 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 50 1. 5 0 

Source: IPHC 
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Table 4 Estimated FOB Alaska prices for cod H&G and fillet 
products and the seasonal adjustments for H&G prices, 
1991 and 1992. 

Dollars/pound 

Long1ine Pot 'I'rawl 
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 D.84 0.70 0.64 

1991 cod fillets 2.13 2.13 2.13 
1992 cod fillets 2.12 2.12 2.12 

Seasonal prlce adjustment factors for H&G cod 

January - April 1. 03 
Hay - August 0.86 
September - October 0.97 
November-December 1.14 

Note: the cod fillet price is a 
products. 

weighted average for all fillet 

Sources: The prices are 
the seasonal 
Alaska Inc. 

based 
price 

on Annual Processor Survey data 
adjustments were provided by 

and 
LGL 
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Tabl'2 5 Estimat'2d bycatch mortality Eo' GOA domestic groundfish fisheries by sp'2ci'2s and 
fishery, 1991 ~ 1993. 

Fish'21-y HALIBUT BAIRDI R.¥.ING CRAB CHINOOK HERRING 

1991 - Gulf of Alaska 

Longline 
Pacific cod 161.4 2 0 0 .0 
Rockfish 10.2 0 0 0 .0 
Sable fish 1,200.5 150 0 0 .0 
Unknown . 5 0 0 0 .0 

Pot 
Pacific cod 2.5 12,919 44 0 .0 
Other .0 0 0 0 .0 
Unknown .0 0 0 0 .0 

Trawl 
Pacific cod 699.4 47,418 8 7,001 .1 
Arrowtooth 94 _3 969 0 96 .0 
Deep flatfish 767.5 9,289 78 3,406 .0 
Shallow flatfish 25.0 2, 323 7 113 .0 
Bottom pollock 125.4 16,391 0 2, 812 .0 
Pelagic pollock 19.5 2,110 0 3,759 2.0 
Rockfish 788.7 7,950 2 22,209 .2 
Sablefish 12.1 1,130 0 399 .0 
Other 28.6 5,979 2 50 .0 
Unknown .3 4 0 1 .0 

1992 - Gulf of Ala~ka 

Longline 
Pacific cod 525.8 100 0 0 .0 
Shallow flatfish .4 0 0 0 .0 
Rockfish 13.3 0 0 0 .0 
Sablefish 982.6 109 0 19 .0 
oth'2r 1.3 0 0 0 .0 
Unknown 1.9 0 0 0 .0 

Pot 
Pacific cod 4.6 8, 329 3 0 .0 
RockEish .0 0 0 0 .0 
Other .0 0 0 0 .0 
Unknown .0 0 0 0 .0 

Trawl 
Pacific cod 550.3 36,451 14 5,944 .0 
Arrowtooth 6.6 44 0 10 .0 
Deep flatfish 600.6 31,314 23 2,325 .0 
Shallow flatfish 186.2 15,605 16 168 .1 
Bottom pollock 30.0 1,775 0 1,692 24 .2 
Pelagic pollock 45.1 5,681 0 4,543 18.7 
Rockfish 473 .9 5, 077 0 2,047 .9 
Sablefish 1.7 23 0 6 .0 
Other 113.7 710 0 877 .0 
Unknown 2.3 1 0 1 .0 
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Table 5 - -	 continued 

Fishery HALIBUT BAIRD I R. KING CR..llJ3 CHINOOK HERRING 

1993 - - Gulf of Alaska 

Longline 
Pacific cod 
Rockfish 
Sable fish 
Unknown 

81.0 
4.8 

.2 

.0 

20 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

.0 

.0 

.0 

.0 

Pot 
Pacific cod 
Oth.ar 

2.3 
.0 

7,201 
2 

0 
0 

0 
0 

.0 

.0 

Trawl 
Pacific cod 
Arrowtooth 
Deep flatfish 
Shallow flatfish 
Bottom pollock 
Pelagic pollock 
Rockfish 
Sablefish 
Other 
Unknown 

412.9 
116.6 
397 . 1 

69.8 
99.4 

.0 
77.8 
2.8 

37.9 
1.1 

27,847 
327 

4,608 
815 

1,027 
0 

16 
0 

19 
13 

155 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1, 154 
190 

2,128 
24 

1,889 
6,491 

447 
26 
25 
93 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Totals by 
Year and Gear HALIBUT BAIRDI R.KING CRAB CHINOOK HERRING 

1991 
Longline 1,372.7 152 0 0 .0 
,t	 2.5 12,919 44 0 .0 
awl	 2,560.7 93,563 96 39,845 2 . 3 

1992 
Long1in.a 1,525.3 209 0 19 .0 
Pot 4.6 8,329 3 0 .0 
Trawl 2,010.4 96,681 53 17,611 44.0 

1993 
Long1ine 86.0 20 0 0 .0 
Pot 2.3 7,203 0 0 .0 
Trawl 1,215.5 34,673 155 12,467 .0 

1991	 3,935.8 106,633 140 39,845 2.3 
1992	 3,540.3 105,220 55 17,629 44.0 
1993	 1,303.8 41,896 155 12,467 .0 

50urc.a :	 B1.and .astimates and Observer P5C data 1991 - May 1, 1993. 

Not",:	 Pot bycatch has b.a.an adjusted for mortality by g.aar; trawl and longline bycatch has 
be.an adjusted for mortality by g.aar and target. 
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Tabl-=, 6 Estimated bycatch mortality rates for GOA domestic 
and fishery, 1991 - 1993. 

FisherY HALIBUT BAIRDI R.KING CRAB 

1991 - - Gulf of Alaska 
Longline 

Pacific cod 2.12 .00 .00 
Rockfish 1. 58 .00 .00 
Sab1efish 4.91 .01 .00 
Unknown 11. 30 .00 .00 

Pot 
Pacific cod .02 1. 20 .00 
Other .00 .00 .00 
Unknown .00 .00 .00 

Trawl 
Pacific cod .93 .63 .00 
Arrowtooth 3.21 .33 .00 
Deep flatfish 3 .21 .39 .00 
Shallow flatfish 1. 50 1.39 .00 
Bottom pollock .68 .89 .00 
Pelagic pollock .02 .03 .00 
Rockfish 3.21 .32 .00 
Sablefish 4.74 4.44 .00 
Other .6B 1.42 .00 
Unknown .96 .13 .00 

1992 - - Gulf of Alaska 
Long1ine 

Pctcific cod 3 . 27 .01 .00 
sha.llow flatfish 9.87 .00 .00 
Rockfish 1. 57 .00 .00 
Sablefish 3.51 .00 .00 
Other 6.13 .00 .00 
Unknown 9.911. .00 .00 

Pot 
Pacific cod • OS .82 .00 
Rockfish .00 .00 .00 
Other .00 .00 .00 
Unknown .00 .00 .00 

Trawl 
Pacific cod .83 .55 .00 
Arrowtooth 2.39 .16 .00 
Deep flatfish 2.76 1.11.4 .00 
Shallow flatfish 2.04 1.71 .00 
Bottom pollock .21 .12 .00 
Pelagic pollock 06 .08 .00 
Rockfish 1. 76 .19 .00 
Sab1efish 3.90 .55 .00 
Other .64 .04 .00 
Unknown 2.11.0 .01 .00 

groLlndf ish 

CHINOOK 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.09 

.03 

.14 

.07 

.15 

.05 

.90 
1. 57 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.09 

.04 

.11 

.02 

.12 

.06 

.08 

.13 

.05 

.01 

fisheries by species 

HERRING 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.17 

.03 

. DO 

.00 

.00 

.00 
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Table	 6 -- continued 

Fishery	 H.lI.LIBUT BAIRDI R.KING CRAB CHINOOK HERRING 

1993 - - Gulf of Alaska 

Longline
 
Pacific cod .95
 .00 .00 .00 .00 

Rockfish 1. 58 .00 .00 .00 .00 

Sablefish 2.47 .00 .00 .00 .00 
Unknown 9.87 .00 .00 .00 .00 

Pot
 
.02 .75 .00 .00 .00
Pacific cod 

Other .02 .87 .00 .00 .00 

Tn),'..;1 
Pacific cod 1.13 .76 .00 .03 .00 
Arro'..;tooth 9.68 .27 .00 .16 .00 
Deep flatfish 2.93 .34 .00 .16 .00 
Shallow flatfish 2.75 .32 .00 .01 .00 

Bottom pollQck 1.32 .14 .00 .25 .00 

Pelagic pollock .00 .00 .00 .30 .00 
Rockfish 3 .38 .01 .00 .19 .00 

.00Sablefish 2.03 .00 .00 .19 
Other .50 .00 .00 .00 .00 

Unkno'..;n 2.40 .29 .00 2.07 .00 

HALIBUT BAIRDI R.KING CRAB CHINOOK HERRING
 

1991
 
Longline 4.20 .00 .00 .00 .00
 

Pot .02 1.20 .00 .00 .00
 

"'rd'..;l 1.10 . 40 . 0 0 .17 . 0 0
 

.L_ -,2
 
Longline 3.39 .00 .00 .00 .00
 
Pot .05 . 8~ .00 .00 .00
 
Trawl .88 .42 .00 .08 .02
 

1993
 
Longline .97 .00 .00 .00 .00
 
Pot .02 .75 .00 .00 .00
 
Trawl 1. 31 .37 .00 .13 .00
 

1991 1. 43 .39 .00 .14 .00
 
1992 1.25 .37 .00 .06 .02
 
1993 1.17 .38 .00 .11 .00
 

Source: Blend estimates and Observer psc data 1991 - May I, 1993. 

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 Estimat~5 of net benefit per metric ton of cad catch {MJB} and its 
components by fishery, variable cost model, season, and year for 
1991 - April 1993, using 1990 halibut yield loss factors and 1991 
prices. 

I 1991 I I 1992 I 1991 1992 1993
 
Jan Jun Sep Jan Jun Sep Jan Jan Jan


May Aug Dec May Aug Dec Dec Dec May
 
Cod Long1ine 

Gross 1, 176 1, 171 957 1, 063 1,021) 974 1,096 1, 041 1, I) 13 
Var. cost modI 539 608 554 543 532 625 582 563 533 
Var. cost mod2 586 642 607 550 633 723 609 592 549 
Var. cost mod) 656 695 644 609 674 745 662 642 602 
La proh cost 5 15 14 9 35 23 11 20 8 
Hi proh cost 5 16 16 10 38 26 12 22 9 
Gt. cost 11 40 21 11 20 27 22 16 11 
ANB modI wllo 571 503 368 499 382 299 481 443 461 
ANB mod2 wllo 574 474 315 492 332 201 454 414 444 
ANB mod) w/10 505 421 278 433 290 179 400 364 391 
ANB modI w/hi 571 506 366 493 379 296 480 441 460 
ANB mod2 w/hi 574 472 314 491 329 198 452 412 443 
ANB mod3 w/hi 504 420 277 432 287 176 399 362 390 

Cod Pot 
Gross 897 972 1, 184 983 1, 020 935 1,041 824 
Var. cost modI 387 479 485 551 816 433 543 514 
Var. cost mod2 428 526 538 625 969 477 615 553 
Var. cost mod3 469 573 592 700 1, 123 521 688 592 
La proh cost 1 o 1 a 1 1 1 o 
Hi proh cost 2 5 2 2 2 3 2 o 
Gf. cost 1 1 1 4 3 1 3 a 
ANB modI w/lo 509 492 693 429 200 501 495 309 
ANB mod2 wilD 467 445 645 354 46 456 423 270 
ANB mod3 wllo 426 398 591 279 -107 412 350 231 
ANB modI w/hi 508 488 697 427 198 498 493 309 
ANB mod2 w/hi 466 440 643 353 45 453 421 27 a 
ANB mod] w/hi 425 393 590 278 -109 409 349 231 

Cod Trawl 
Gross 1,221 1,150 1,221 1, 150 1, 095 
Var. cost modI 555 531 555 531 564 
Var. cost mod;:: 631 600 631 600 657 
Var. cost mod] 707 670 707 670 749 
La proh cost 25 29 25 29 22
Hi proh cost 53 57 53 57 
Gt. cost 137 134 137 134 172 
AN13 modI w/10 SOd 455 504 455 337 
.lI.NB mod2 wllo 428 386 428 386 244 
ANB mod3 wllo 352 317 352 317 152 
ANB modI w/hi 475 428 475 428 316 
ANB mod2 w/hi 399 358 399 358 223 
ANB mod3 w/hi 323 289 323 289 131 

Note:	 All figure are dollars per metric ton of cod catch. 
ANB wllo 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 1991 and 1992 or in 
the pot fishery the first trimester of 1991 to provide 
meaningful estimates of ANB. 
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Ta} 8 Estimates of net benefit per metric ton of 1 catch (ANE) and its components by fishery, vari , 
cost model, month, and year Ear 1991 - Apr. 1993, uSlng 1990 halibut yield loss factors and 1 
prices. 

Jan Feb Mar Apr May Jun Ju1 Aug Sep Oct Nov Dec 
1991 

Cod Longline 
Gross 1,1071,2551,1981,180 1,140 1,073 1,174 1,243 1,091 1,062 687 1, 168 
Val'. cost mod! 570 620 617 586 562 567 637 619 611 666 379 665 
Val'. cost mod2 579 610 626 579 553 582 693 651 655 761 <OS 721 
Var. cost mod3 640 687 692 650 623 640 738 706 703 789 436 769 
La proh cost 5 6 5 3 5 14 13 14 8 20 14 16 
Hi proh cost 6 7 5 3 6 15 19 15 9 22 15 18 
GE. cost 7 17 17 6 8 12 49 55 15 26 24 14 
ANB mod! wile 525 612 559 586 564 481 470 555 456 350 271 472 
ANB mod2 w/lo 516 622 550 593 574 465 413 523 412 255 244 417 
ANB mod3 wllo 455 545 483 522 504 408 369 468 364 227 214 368 
ANB mod! w/hi 524 611 558 585 563 480 468 554 456 348 269 471 
ANB mod2 w/hi 515 621 549 592 573 464 412 522 411 253 243 415 
ANB mod3 w/hi 454 545 483 521 503 407 367 467 363 225 213 367 

Cod Pot 
Gross 1,226 771 873 1,001 1,106 1,249 
Var. cost modI 573 315 412 498 527 714 
Var. cost mod2 632 350 450 551 576 781 
Var. cost mod3 69 a 385 489 605 625 847 
La proh cost 1 1 0 a a 0 
Hi proh cost 2 2 a 10 1 13 
GE. cost 1 1 1 1 1 1 
ANB modI w/lo 651 454 460 502 578 534 
ANB mod2 w/lo 593 419 422 448 529 468 
ANa mod3 w/lo 534 384 384 395 480 401 
ANB modI w/hi 650 453 460 492 578 521 
ANB mod2 w/hi 592 418 422 438 529 455 
ANB mod3 w/hi 534 383 384 385 479 388 

Cod Trawl 
Gross 1,3401,2191,0041,250 1,341 
Var. cost modI 688 511 481 523 884 
Var. cost mod2 795 572 552 586 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 81 
Gf. cost 142 82 79 159 245 
ANB modI w/lo 471 60 1 425 548 156 
ANB mod2 w/lo 364 540 353 486 -24 
ANB mod3 w/lo 257 479 282 423 -204 
ANB modI w/hi 416 565 401 527 132 
ANB mod2 w/hi 3 09 504 329 464 -49 
ANB mad3 w/hi 202 444 258 401 -229 
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Table 8 Continued. 

Jan Feb Mar Apr May Jun Ju1 Aug Sep Oct Nov Dec 
1992 
Cod Long1ine 

Gr.-ass 1,0951,0681,100 L 043 1, 03 ° 1, 060 997 1,016 974 
Var: . cost mod1 567 513 570 531 5'7 588 575 587 625 
Var: . cost mod2 578 49' 581 538 572 631 627 641 723 
Var: . cost mod3 638 563 641 596 622 677 667 681 745 
La proh cost 8 , 5 10 17 43 35 28 23 
Hi proh cost 9 5 6 11 19 47 39 30 26 
Gf. cost 13 7 10 9 19 28 17 19 27 
ANB mod1 wi 10 506 5'3 515 493 447 402 370 382 299 
ANB mod2 w/lo 495 562 503 486 '22 358 317 328 201 
ANB mod3 wilo 436 493 443 '28 372 313 278 287 179 
ANB modl wihi 505 543 51' 492 445 397 367 380 296 
ANB mod2 wihi 561 503 '85 '20 326 19849' 35' 31'
 
ANB mod} wihi 435 493 443 '27 370 308 274 286 176
 

Cod Pot
 
Gross 965 959 1,210 1,184 1,084 878 1,046 1,020
 
Var. cost mod! 570 570 570 481 536 511 653 816
 
Var. cost mod2 634 634 634 534 600 582 751 969
 
Var. cost mod3 698 698 693 537 664 653 849 1,123
 
La proh cost 0 0 1 1 0 0 1 1
 
Hi proh cost 2 2 2 2 1 1 6 2
 
Gf. cost 0 0 2 1 3 5 2 3
 
ANB mod1 w110 394 388 637 702 5'5 361 391 200
 
ANB mod2 wi 10 330 32' 573 649 481 290 292 46
 
ANB mod3 wi 10 266 260 509 596 '"7 219 194 -107
 
ANB modl wIhi 393 386 636 701 544 361 386 198
 
AN"B mod2 w/hi 328 322 572 648 480 289 287 '5
 
ANB mod3 w/hi 264 258 508 595 '"6 218 189 -109
 

Cod Trawl
 
Gross 1,614 1,242 1,118 1,127 1,290
 
Var. cost mod1 1,129 619 505 503 637
 
Var. cost mod2 1,}10 678 566 572 750
 
Var. cost mod3 1,491 737 628 641 863
 
La pr."oh cost 31 28 20 34 59
 
Hi proh cost 93 68 64 76
 
Gf. cost 246 121 107'" 147 199
 
ANB modl w/lo 207 475 486 '43 395
 
ANB mod2 w/10 26 424 374 282
'"5
 
ANB mod3 w110 -154 356 362 305 169
 
ANB modl w/hi 146 435 465 ,13 378
 
ANB mod2 w/hi -35 376 403 344 265
 
ANB mod3 w/hi -216 316 341 275 152
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,Tab Continued. 

1993 
Cod Longline 
Gross 
Var. cost modI 
Var. cost mod2 
Var. cost mod] 
La proh cost 
Hi proh cost 
Gf. cost 
ANB modI wile 
ANB moa2 wile 
ANB mod) w/lo 
ANB modI wjhi 
ANB mod2 wjhi 
ANB mod3 wjhi 

Cod Pot 
Gross 
Var. cost modI 
Var. cost mod2 
Var. cost mod3 
La proh cost 
Hi proh cost 
Gf. cost 
ANB modI wi 10 
ANB mod2 W/lo 
ANB mod3 w/lo 
ANB modI w/hi 
ANB mod2 w/hi 
ANB mod3 w/hi 

Cod Trawl 
Gross 
Var. cost modI 
Var. cost mod2 
Var. cost mod] 
La proh cost 
Hi proh cost 
Gf. cost 
ANI! modI wile 
ANB mod2 wile 
ANB mod] wi 10 
ANB modI wi hi 
ANB mod2 w/hi 
ANB mod3 w/hi 

Jan Feb Mar Apr May Jun Ju1 Aug Sep Oct Nov Dec 

1,027 1,050 971 1,023 
563 538 499 548 
595 545 506 571 
644 604 560 622 

7 7 10 8 
8 8 11 9 

19 10 8 8 
438 494 454 460 
405 487 447 436 
357 429 393 385 
437 493 453 459 
405 487 446 436 
356 428 392 384 

1,134 798
 
629 505
 
707 540
 
785 576
 

o o 
o o 
o o 

504 293
 
426 257
 
348 222
 
504 293
 
426 257
 
348 222
 

1,132 1,421 977 1,111 
276 899 467 567 
324 1,095 532 655 
372 1,291 597 742 

29 21 18 29 
63 44 37 52 
65 93 149 251 

762 409 342 264 
714 213 277 177 
666 17 212 89 
728 386 324 241 
680 190 259 153 
632 -6 194 66 

Note: All figure are dollars per metric ton of cod catch. ANB wllo and ANB wlhi, 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 1991 and 1992 or in the pot
 
fishery the first trimester of 1991 to provide rn~aningful ~stimates of ANB.
 
Variable costs for pot Jan-Feb 1992 use April figures.
 



Table 9 Estimates of net benefit per metric ton of cod catch (ANB) and its 
components by fishery, variable cost model, season, and year for 
1991 April 1993, using 1990 halibut yield loss factors and 
selected 1992 cod pric~s. 

1991 I I 1992 I 1991 1992 1993 
Jan Jun Sep Jan Jun Sep Jan Jan Jan

May Aug Dec May Aug Dec Dec Dec Ma}· 
Cod Longline 
Gross 963 884 830 882 780 846 894 841 857 
Var. cost modI 516 507 510 481 500 581 511 494 479 
Var. cost mod2 536 573 577 508 577 693 561 545 513 
Var. cost mod3 585 597 601 550 595 703 594 576 551 
La proh cost 5 15 14 9 35 23 11 20 8 
Hi proh cost 5 16 16 10 38 26 12 22 9 
Gf. cost 11 40 21 11 20 27 22 16 11 
ANB modI wllo 432 322 285 381 225 215 349 311 358 
1\NB mod2 wi 10 412 256 218 354 148 103 299 261 325 
ANB mod3 wllo 363 232 194 312 130 93 266 230 287 
ANB modI wlhi 431 321 283 380 222 212 348 310 357 
ANB mod2 wlhi 411 255 217 353 145 101 298 259 324 
ANB mod] wlhi 362 230 192 311 127 91 265 228 286 

Cod Pot 
Gross 714 863 1,024 749 877 788 832 766 
Var. cost modI 314 437 403 468 766 375 462 481 
Var. cost mod2 355 484 '56 542 920 420 534 520 
Var. cost mod3 396 531 510 617 1, 074 464 606 559 
La proh cost 1 o 1 o 1 1 1 o 
Hi proh cost 2 5 2 2 2 3 2 a 
Gf. cost 1 1 1 4 3 1 3 o 
ANB modI wllo 398 425 620 278 106 411 367 284 
ANB mod2 1,1/10 357 378 566 203 -47 367 294 245 
ANB mod3 wi 10 315 330 513 128 -201 323 222 206 
ANB modI w/hi 397 420 619 276 105 408 365 284 
ANB mod2 wlhi 356 373 565 201 -49 364 293 245 
ANB mod] wlhi 314 326 512 127 -202 320 221 206 

Cod Trawl 
Gross 1, 166 1, 086 1, 166 1,086 1, 062 
Var.· cost modI 535 510 535 510 548 
Var. cost mod2 611 579 611 579 640 
Var. cost mod3 687 648 687 648 733 
La proh cost 25 29 25 29 22 
Hi proh cost 53 57 53 57 44 
Gf. cost 137 134 137 134 172 
ANB modI wllo 468 413 468 413 320 
ANB mod2 wllo 392 344 392 344 227 
ANB mod3 wllo 316 274 316 274 135 
ANB modI wlhi 440 385 440 385 299 
ANB mod2 wihi 364 316 364 316 206 
ANB mod3 wihi 288 247 288 247 114 

Note:	 All figure are dollars per metric ton of cod catch. 
ANB wllo and JUm 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 1991 and 1992 or ~n 

the pot fishery the first trimester of 1991 to provide 
meaningful estimates of ANB. 
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,Tat 10 Estim~t~s of net benefit per m~tric ton of catch (ANE) and its components by fishery, vari 
cost model, month and year for 1991 - A> .1 1993, uSlng 1990 halibut yield loss factors .d 
selected 1992 cod prices. 

Jan Feb Mar Apr May Jun Ju1 Aug Sep Oct Nov Dec 
1991 

Cod Longline 
Gross 9501,0811,018 989 828 782 886 961 957 924 593 1, 001 
Var. cost modI 516 560 555 520 455 466 537 517 565 613 347 607 
Var. cost mod2 542 569 584 534 479 514 625 581 624 728 383 681 
Var. cost mod3 588 629 633 587 519 542 641 608 659 743 405 713 
La proh cost 5 6 5 3 5 14 18 14 3 20 14 16 
Hi proh cost 6 7 5 3 6 15 19 15 9 22 15 18 
Gf. cost 7 17 17 6 8 12 49 55 15 26 24 14 
ANB modI wlla 422 497 441 460 360 290 282 374 369 259 209 363 
ANB mod2 wlla 396 488 412 446 335 242 194 310 310 150 173 289 
ANB mod3 wlla 350 428 363 394 296 214 178 284 275 135 151 257 
ANB modI w/hi 421 497 440 460 359 289 281 373 368 257 208 362 
ANB mod2 w/hi 395 487 411 446 335 241 192 309 309 147 171 288 
ANB mod3 w/hi 349 428 362 393 295 212 176 282 274 133 150 255 

Cod Pot 
Gross 939 627 776 879 1, 014 1,111 
Var. cost modI 462 257 378 455 493 625 
Var. cost mod2 520 291 416 509 543 691 
Var. cost mod3 578 326 454 562 592 758 
La 
Hi 

proh 
proh 

cost 
cost 

1 
2 

1-. 0 
0 

0 
10 

0 
1 

D 
13 

Gf. cost 1 1 1 1 1 1 
ANB modI wile 475 369 397 423 519 485 
ANB mod2 wile 417 334 358 369 470 419 
ANB mod3 wllo 358 299 320 316 421 353 
ANB modI w/hi 474 367 397 413 519 472 
ANB rnod2 w/hi 416 333 358 359 470 406 
ANB mod3 w/hi 358 298 320 306 '20 340 

Cod Trawl 
Gross 1,2591,144 983 1,1941,301 
Var. cost modI 665 488 '75 500 B63 
Var. cost rnod2 773 549 547 563 1, 043 
Var. cost mod3 880 610 61B 626 1,223 
La proh cost 38 25 20 20 56 
Hi proh cost 93 61 44 41 81 
Gt:. cost 142 82 79 159 245 
ANB modI w/10 414 54B 40B 515 136 
ANB mod2 w/10 307 488 337 452 -44 
ANB mod3 wllo 199 427 266 390 -224 
ANB modI w/hi 359 513 385 493 112 
A!'<'"B mod2 w/hi 252 452 313 431 -68 
ANB mod3 w/hi 145 391 242 36B -248 
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Table 10 Continued. 

1992 
Jan Feb Mar Apr May Jun Ju1 Aug Sep Oct Nov Dec 

Cod Longline 
Gross 931 914 938 879 762 807 759 784 846 
Var. cost mod1 511 460 514 475 455 500 493 508 581 
Var. cost mod2 540 458 543 500 509 571 572 587 693 
Var. cost mod3 584 512 587 542 534 592 588 605 703 
La proh cost 8 4 5 10 17 43 35 28 23 
Hi proh cost 9 5 6 11 19 47 39 30 26 
Gf. cost 13 7 10 9 19 28 17 19 27 
ANB modI wl10 399 442 408 386 271 235 214 230 215 
ANB mod2 w/lo 370 444 379 361 217 164 135 150 103 
ANB mod3 wi 10 326 390 335 319 192 143 119 132 93 
ANB mod1 wi hi 398 442 407 384 269 231 210 228 212 
ANB mod2 wi hi 369 444 378 360 215 160 132 149 101 
ANB mod3 wi hi 325 390 334 318 190 139 115 131 91 

Cod Pot 
Gross 965 959 1,127 1,011 843 663 782 877 
\lar. cost mod1 505 505 505 395 444 438 562 766 
Var. cost mod2 569 569 569 448 508 509 660 920 
\lar. cost mod3 634 634 634 501 572 581 759 1,074 
La proh cost 0 0 1 1 0 0 1 1 
Hi proh cost 2 2 2 2 1 1 6 2 
Gf. cost 0 0 2 1 3 5 2 3 
ANB modI w/lo 459 453 619 615 395 219 218 106 
ANB mod2 w/lo 395 389 555 562 331 148 119 -47 
ANB mod3 w/lo 331 325 491 509 267 77 21 -201 
ANB modI w/hi 457 451 618 614 394 219 213 105 
ANB mod2 w/hi 393 387 554 561 330 148 115 -49 
ANB mod3 wIhi 329 323 490 507 266 76 16 -202 

Cod Trawl 
Gross 1,437 I, 132 1,078 1,065 1,136 
Var. cost modI 1,090 579 493 481 570 
Var. cost mod2 1,271 639 555 550 683 
Var. cost mod3 1,451 698 617 619 796 
La proh cost 31 28 20 34 59 
Hi proh cost 93 68 41 64 76 
Gf. cost 246 121 107 147 199 
ANB modI wile 70 403 458 402 308 
ANB modZ wllo -111 344 396 333 195 
ANB mod3 w/lo -292 285 334 264 82 
ANB modI wi hi 8 364 437 372 291 
A.NB mod2 wi hi -173 304 375 303 178 
ANB mod3 wi hi ~3 54 245 313 234 65 
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Tat 10 Continued. 

1993 
Cod Longline 

Gross 
Var. cost mod! 
Var. cost mod2 
Var. cost mod3 
La proh cost 
Hi proh cost 
CE. cost 
ANB modI w/lo 
ANB mod2 w/lo 
ANB mod3 w/lo 
ANB mod! w/hi 
ANB rnod2 w/hi 
ANB rood3 w/hi 

Cod Pot 
Gross 
Var. cost roodI 
Var. cost mod2 
Var. cost rood3 
La proh cost 
Hi proh cost 
GE. cost 
ANB modI wile 
ANB mod2 wile 
ANB mod3 wile 
ANB modI w /hi 
ANB mod2 w /hi 
ANB mod3 w/hi 

Cod Trawl 

Jan Feb Mar Apr May Jun Ju1 Aug Sep Oct Nov Dec 

866 890 822 866 
507 483 448 494 
558 508 472 534 
590 551 511 570 

7 7 10 8 
8 8 11 9 

19 10 8 8 
332 389 356 356 
282 365 333 316 
249 321 293 280 
332 3aa 355 356 
281 304 332 315 
249 320 292 279 

1,035 743 
596 472 
674 507 
752 543 

o o 
o o 
o o 

439 271 
361 235 
233 199 
439 271 
361 235 
283 199 

Gross 1,121 1,409 935 1,079 
Var. cost modI 
Var. cost rnod2 
Var. cost mod3 
La proh cost 
Hi proh cost 
cE. cost 
ANB modI ',.1/10 
ANB mod2 w/lo 
ANB mod) w/l0 
ANB mod! w/hi 
ANB mod2 w/hi 
ANB mod3 w/hi 

Note:	 All figure are 
are estimates 

258 864 455 554 
307 1,060 520 641 
355 1,256 584 729 

29 21 18 29 
63 44 37 52 
65 93 149 251 

769 431 312 245 
720 235 247 158 
672 40 183 70 
735 408 294 221 
686 213 229 134 
03a 17 165 46 

dollars per metric ton of cod catch. ANB wl10 and ANB wlhi, respectively, 
of ANB with the oflower and higher estimates of the bycatch cost 

prohibited species per metric ton 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. 
Variable costs for pot Jan-Feb 1992 use April figures. 



Table 11 Estimates of net b~nefit per metric ton of cod catch (ANB) and its 
components by fishoO'ry, variable cost model, soO'ason, and year for 
1991 - April 1993, using 1991 halibut yield loss factors and 1991 
prices. 

I 1991 I I 1992 I 1991 1992 1993 
Jan Jun Sep Jan Jun Sep Jan Jan Jan

May Aug Dec May Aug Dec Dec Dec May 
Cod Long1ine
 
Gross 1, 176 1, 171 957 1,063 1,020 974 1,096 1,041 1,013
 
Var. cost modI 589 608 554 543 582 625 582 563 533
 
Var. cost mod2 586 642 607 550 633 723 609 592 549
 
Var. cost mod3 656 695 644 609 674 745 662 642 602
 
La proh cost 5 15 14 9 35 23 11 20 8
 
Hi proh cost 6 18 17 11 41 28 13 23 10
 
Gf. cost 11 40 21 11 20 27 22 16 11
 
ANB modI wllo 571 508 368 499 382 299 481 443 461
 
ANB mod2 wllo 574 474 315 492 332 201 454 414 444
 
ANB mod3 wllo 505 421 278 433 290 179 400 364 391
 
ANB modI w/hi 570 505 365 498 377 294 479 439 459
 
ANB mod2 w/hi 573 471 313 491 326 196 451 410 443
 
ANB mod3 w/hi 504 418 275 432 285 174 398 360 390
 

Cod Pot
 
Gross 897 972 1,184 983 1,020 9351,041 824
 
Var. cost modI 387 479 485 551 816 433 543 514
 
Var. cost mod2 428 5~6 538 625 969 477 615 553
 
Var. cost mod3 469 573 592 7001,123 521 688 592
 
La proh cost 1 o 1 o 1 1 1 o
 
Hi proh cost 2 5 2 2 2 3 2 o
 
Gf. cost 1 1 1 4 3 1 3 o
 
ANB modI wllo 509 492 698 429 200 501 495 309
 
ANB mod2 wll0 467 445 645 354 46 456 423 270
 
ANB mod3 wllo 426 398 591 279 -107 412 350 231
 
ANB modI wi hi 508 488 697 427 198 498 493 309
 
ANB mod2 w/hi 466 440 643 353 45 453 421 270
 
ANB mod3 w/hi 425 393 590 278 -109 409 349 231
 

Cod Trawl
 
Gross 1,221 1,150 1,221 1, 150 1,095
 
Var. cost modI 555 531 555 531 564
 
Var. cost mod2 631 600 631 600 657
 
Var. cost mod3 707 670 707 670 749
 
La proh cost 25 29 25 29 22
 
Hi proh cost 67 70 67 70 48
 
Gf. cost 137 134 137 134 172
 
ANB modI wllo 504 455 504 455 337
 
ANB mod2 wl10 428 386 428 386 244
 
ANB mod3 wllo 352 317 352 317 152
 
ANB modI wlhi 462 414 462 414 311
 
ANB mod2 wlhi 386 345 386 345 218
 
ANB mod3 w/hi 310 276 310 276 126
 

Note:	 All figure are dollars per metric ton of cod catch. 
ANB w/10 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 1991 and 1992 or in 
the pot fishery the first trimester of 1991 to provide 
meaningfUl estimates of ANB. 
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Tal 12 EstimQtes of net benefit per metric ton of ' cQtch (ANE) Qnd its components by fishery, vari , 
cost model, month, and year for 1991 - Apr_ 1993, using 1991 halibut yield loss factors and. 1 
prices. 

Jan Feb Mar Apr May Jun Ju1 Aug Sep Oct Nov Dec 
1931 
Cod Long1ine
 

Gross 1,1071,2551,1981,1801,1401,07) 1,1741,243 1,091 1,062 687 1, 168
 
Var. cost modI 570 620 617 586 562 567 637 619 611 666 379 665
 
Var. cost mod2 579 610 626 579 553 582 693 651 655 761 405 721
 
Var. cost mod3 640 687 692 650 62~ 640 738 706 703 789 436 769
 
La proh cost 5 6 5 3 5 14 18 14 8 20 14 16
 
Hi proh cost 7 8 6 3 6 16 21 17 10 24 16 20
 
Gf. cost 7 17 17 6 8 12 49 55 15 26 24 14
 
ANB modI wl10 525 612 559 586 564 481 470 555 456 350 271 472
 
ANB mod2 wl10 516 622 550 593 574 465 413 523 412 255 244 417
 
ANB mod3 wi 10 455 545 483 522 504 408 369 468 364 227 214 368
 
ANB modI wi hi 524 611 558 585 563 478 467 552 ,155 346 268 469
 
ANB mod2 w/hi 515 621 549 592 573 462 410 520 410 251 242 413
 
ANB mod3 wi hi 454 544 482 521 503 405 365 465 363 223 211 365
 

Cod Pot
 
Gross 1,226 771 873 1,0011,1061,249
 
Var. cost modI 573 315 412 498 527 714
 
Var. cost mod2 632 350 450 551 576 781
 
Var. cost mod3 690 385 489 605 625 847
 
La proh cost 1 1 0 0 0 0
 
Hi proh cost 2 2 0 10 1 13
 
Gf. cost 1 1 1 1 1 1
 
ANB modI w/10 651 454 450 502 578 534
 
ANE mod2 w/lo 593 419 422 448 529 468
 
ANB mod3 w110 534 384 384 395 480 401
 
ANB modI w/hi 650 453 460 492 578 521
 
ANB mod2 w/hi 592 418 422 438 529 455
 
ANB mod3 w/hi 534 383 384 385 479 388
 

Cod Trawl
 
Gross 1,3401,2191,004 1,250 1,~41
 

Var. cost modI 688 511 481 5n 884
 
Var. cost mod2 795 572 552 586 1,064
 
Var. cost mod~ 902 633 623 649 1,244
 
La proh cost 38 25 20 20 56
 
Hi proh cost 112 72 55 51 D3
 
Gf. cost 142 82 79 159 245
 
ANB modI wllo 471 601 425 548 156
 
ANB mad2 wllo 36. 5.0 353 486 -24
 
ANB mod3 wllo 257 479 282 423 -204
 
ANB modI w/hi 398 553 389 517 79
 
ANB mod2 w/hi 291 493 318 454 -101
 
ANB mod~ w/hi 18' 432 247 392 -281
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Table 12 Continued. 

1992 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Cod Longline 
Gross 1,0951,0681,100 1,0431,0301,060 997 1,016 374 
Var. cost modI 567 513 570 531 547 5B8 575 587 625 
Var. cost mod2 578 494 5Bl 538 572 631 627 641 723 
Var. cost mod3 638 563 641 596 622 677 667 681 74.5 
La proh cost 8 4 5 10 17 43 35 28 23 
Hi proh cost 10 5 7 12 20 49 41 33 28 
Gf. cost 13 7 10 9 19 28 17 19 27 
ANB modI w/10 506 543 515 493 447 402 370 382 299 
ANB mod2 w/10 495 562 503 486 422 358 317 328 201 
ANB mod3 wllo 436 493 443 428 372 313 278 287 179 
ANB modI w/hi 504 542 513 491 443 395 364 377 294 
ANB mod2 w/hi 494 561 502 484 419 352 311 323 196 
ANB mod3 w/hi 434 492 442 427 368 306 272 283 174 

Cod Pot 
Gross 965 959 1,210 1,184 1,084 878 1,046 1,020 
'lar. cost modI 570 570 570 481 536 511 653 816 
Var. cost mod2 634 634 634 534 600 582 751 969 
Var. cost mod3 
La proh cost 

698 698 
0 0 

698 587 664 
1 1 0 

653 
a 

849 
1 

1,123 
1 

Hi proh cost 2 2 2 2 1 1 6 2 
GE. cost 0 0 2 1 3 5 2 3 
ANB modI wllo 394 388 637 702 545 361 391 200 
ANB mod2 w/10 330 324 573 649 481 290 292 46 
ANB mod3 w/lo 266 260 509 596 417 219 194 -107 
ANB modI w/hi 393 386 636 701 544 361 386 198 
ANB mod2 w/hi 328 322 572 648 480 289 287 45 
ANB mod3 w/hi 264 258 508 595 416 218 189 -109 

Cod Trawl 
Gross 1,614 1,242 1,118 1,127 1,290 
'lar. cost modI 1,129 619 505 503 637 
'lar. cost mod2 1,310 678 566 572 750 
'lar. cost mod3 1,491 737 628 641 863 
La proh cost 31 28 20 34 59 
Hi proh cost 109 82 49 77 146 
Gf. cost 246 121 107 147 199 
ANB modI wllo 207 475 486 443 395 
ANB mod2 wllo 26 415 424 374 282 
ANB mod3 w/lo -154 356 362 305 169 
ANB modI w/hi 129 421 457 400 308 
ANB mod2 w/hi -51 361 395 331 195 
ANB mod3 w/hi -232 302 333 262 82 
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1993 

T 12 Continued. 

Cod Longline 
Gross 
Var. cost mod! 
Var. cost mod2 
Var. cos t mod3 
Lo proh cost 
Hi proh cost 
GE. cost 
ANB modl w/lo 
ANE mod2 w/lo 
ANB mod] wilo 
ANB modl w/hi 
ANB mod2 w/hi 
ANB mod3 w/hi 

Cod Pot 
Gross 
Var. cost modl 
Var. cost mod2 
Var. cost mod3 
Lo proh cost 
Hi proh cost 
Gf. cost 
ANB mod! w/10 
ANB mod2 w/la 
ANB mod3 wlla 
ANB mod! w/hi 
ANB mod2 w/hi 
ANB mod3 w/hi 

Cod Trawl 
Gross 
Var. cost modl 
Var. cost mod2 
Var. cost mod3 
Lo proh cost 
Hi proh cost 
Gf. cost 
ANB modl w/lo 
ANS mod2 wlla 
ANB mod3 w/lo 
ANB mod! w/hi 
ANB mod2 w/hi 
ANB mod3 w/hi 

Note; All figure are 
are estimates 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1,027 1,050 971 1,023 
563 538 499 5'8 
595 545 506 571 
644 604 560 622 

7 7 10 8 
8 9 11 9 

19 10 8 8 
438 494 454 460 
405 487 447 436 
357 429 393 385 
437 493 452 '59 
404 486 445 435 
356 427 391 384 

1,134 798 
629 505 
707 540 
785 576 

o o 
o o 
o o 

504 293 
426 257 
348 222 
504 293 
426 257 
348 222 

1,132 1,421 977 1,111 
276 899 467 567 
324 1,095 532 655 
372 1,291 597 742 

29 21 18 29 
73 51 40 58 
65 93 149 251 

762 409 342 264 
714 213 277 177 
666 17 212 89 
719 379 320 235 
670 183 255 147 
622 -13 191 60 

dollar~ per metric ton of cod catch. ANB wl10 and ANB w/hi, r~spectivelYI 

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 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 13 Estimates of net benefit per met~i~ ton of cod catch (ANB) and its 
components by fishery, variable cost model, season, and year for 
1991 - April 199], using 1991 halibut yield loss factors and 
selected 1992 cod prlces. 

I 1991 I I 1992 I 1991 1992 1993 
Jan Jun Sep Jan Jun Sep Jan Jan Jan

Moy Aug Dec May Aug Dec Dec Dec May 
Cod Longline 

Gross 963 884 830 882 780 846 894 841 857 
Var. cost modI 516 507 510 481 SOD 581 511 494 479 
Var. cost mod2 536 573 577 508 577 693 561 545 513 
Var. cost mod] 585 597 601 550 595 703 594 576 551 
La proh cost 5 15 14 9 35 23 11 20 8 
Hi proh cost 6 18 17 11 41 28 13 23 10 
Gf. cost 11 40 21 11 20 27 22 16 11 
ANB modI w/lo 432 322 285 381 225 215 349 311 358 
ANB mod2 w/10 412 256 218 354 148 103 299 261 325 
ANB mod] w/lo 363 232 194 312 130 93 266 230 287 
ANB modI w/hi 431 319 282 379 219 210 347 308 357 
ANB mod2 w/hi 411 253 216 352 142 98 297 257 323 
ANB mod] w/hi 362 229 191 311 124 88 264 226 285 

Cod Pot 
Gross 714 863 1,024 749 877 788 832 766 
Var. cost modl 314 437 403 468 766 375 462 481 
Var. cost mod2 355 484 456 542 920 420 534 520 
Var. cos t mod] 396 531 510 6171,074 464 606 559 
La proh cost 1 o 1 o 1 1 1 o 
Hi proh cost 2 5 2 2 2 3 2 o 
Gf. cost 1 1 1 4 3 1 3 o 
ANB modI wilD 398 425 620 278 106 411 367 284 
ANB mod2 w 11 a 357 378 566 203 -47 367 294 245 
ANB mod3 wl10 315 330 513 128 -201 323 222 206 
ANB modI w/hi 397 420 619 276 105 408 365 284 
ANB mod2 wlhi 356 373 565 201 -49 364 293 245 
ANB mod3 wlhi 314 326 512 127 -202 320 221 206 

Cod Trawl 
Gross 1,166 1, 086 1, 166 1,086 1, 062 
Var. cost modI 535 510 535 510 548 
Var. cost mod2 611 579 611 579 640 
Var. cost mod3 687 648 687 648 733 
La proh cost 25 29 25 29 22 
Hi proh cost 67 70 67 70 48 
Gf. cost 137 134 137 134 172 
ANB modI w/1o 468 413 468 413 320 
ANB mod2 wllo 392 344 392 344 227 
ANB mod] wllo 316 274 316 274 135 
ANB modI wlhi 426 372 426 372 294 
ANB mod2 w/hi 3 SO 303 350 303 201 
ANB mod] wihi 274 233 274 2]3 109 

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 prohibited species pe~ metric ton 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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Tat 14 Estim~tes of net benefit per metric ton DE catch (ANB) and its components by fishery, vari 
cost model, month, and year for 1991 - h. _1 1993, using 1991 halibut yield loss factors "selected 1992 cod prices. 

1991 
Jan Feb Mar Apr Hay Jun Ju1 Aug Sep Oct Nov Dec 

Cod Longline 
Gross 950 1,081 1,018 989 828 782 886 961 957 924 593 1, 001 
Var. cost mod! 516 560 555 520 455 466 537 517 565 618 347 607 
Var. cost mod2 542 569 584 534 479 514 625 581 624 728 383 681 
Var. cost mod3 588 629 633 587 519 542 641 608 659 743 405 713 
La proh cost 5 6 5 3 5 14 18 14 8 20 14 16 
Hi proh cost 7 8 6 3 6 16 21 17 10 24 16 20 
Gf. cost 7 17 17 6 8 12 49 55 15 26 24 14 
ANB mod! wi 10 422 497 441 460 360 290 282 374 369 259 209 363 
ANB rnod2 w/l0 396 438 412 446 335 242 194 310 310 150 173 289 
ANB mod3 w/10 350 423 363 ]94 296 214 178 284 275 135 151 257 
ANB modI wjhi 421 496 440 460 ]59 288 279 371 367 256 207 360 
ANB mod2 wjhi 395 437 411 446 334 240 191 307 308 146 170 286 
ANB mod3 wjhi 349 427 362 393 295 211 174 281 273 131 149 254 

Cod Pot 
Gross 939 627 776 879 1,014 1,111 
Var. cost mod! 462 257 378 455 493 625 
Var. cost rnod2 520 291 416 509 543 691 
Var. cost mod3 578 326 454 562 592 758 
La proh cost 1 1 0 0 0 0 
Hi proh cost 2 2 0 10 1 13 
Gf. COst 1 1 1 1 1 1 
ANB mod! wl10 475 369 397 423 519 485 
ANB mod2 wilD 417 334 358 369 470 419 
ANB mod3 wile 353 299 320 316 421 353 
ANB mod! w/hi 474 367 397 413 519 472 
ANB mod2 w/hi 416 333 358 359 470 406 
ANB mod3 w/hi 358 298 320 306 420 340 

Cod Trawl 
Gross 1,2591,144 983 1,194 1,301 
Var. cost mod! 665 488 475 500 863 
Var. cost mod2 773 549 547 5631,043 
Var. cost mod3 880 610 618 626 1,223 
La proh cost 38 25 20 20 56 
Hi proh cost 112 72 55 51 133 
Gf. cost 142 82 79 159 245 
ANB mod! w/10 414 548 408 515 136 
ANB mod2 wllo 307 488 337 452 -44 
ANB mod3 w/10 199 427 266 390 -224 
ANE mod! 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 



Tab! .. U Continued. 

1992 
Jan Feb Mar Apr Ma.y Jun Jul Aug Sep Oct Nov Dec 

Cod Long 1 ine 
Gross 931 914 938 879 762 807 759 784 846 
Var. cost modl 511 460 514 475 455 SOD 493 508 581 
Var. cost mod2 540 458 543 500 509 571 572 587 693 
Var. cost mod3 584 512 587 542 534 592 588 605 703 
La prah cost 8 4 5 10 17 43 35 28 23 
Hi proh cost 10 5 7 12 20 49 41 33 28 
Gf. cost 13 7 10 9 19 28 17 19 27 
ANB modI wllo 399 442 408 386 271 235 214 230 215 
ANB mod2 wi 10 370 444 379 361 217 164 135 150 103 
ANB mod3 wl10 326 390 335 319 192 143 119 132 93 
ANB modI w/hi 397 441 407 384 267 229 208 225 210 
ANB mod2 w/hi 368 U3 378 359 214 158 129 145 98 
ANB mod3 w/hi 324, 389 334 317 189 137 113 128 88 

Cod Pot 
Gross 965 959 1, 127 1, 011 843 663 782 877 
Var. cost mod1 505 505 505 395 444 438 562 766 
Var. cost mod2 569 569 569 448 508 509 660 920 
Var. cost mod3 634 634 634 501 572 581 7591,074 
La proh e09t 0 0 1 1 0 0 1 1 
Hi proh cost 2 2 2 2 1 1 6 2 
Gf. cost 0 0 2 1 3 5 2 3 
ANB modl wll0 459 453 619 615 395 219 218 106 
ANB mod2 wll0 395 389 555 562 331 148 119 -47 
ANB mod3 wll0 331 325 491 509 267 77 21 -201 
ANB mod1 w/hi 457 451 618 614 39<J. 219 213 105 
ANB mod2 w/hi 393 387 5SJ 561 330 148 115 -49 
ANB mod3 w/hi 329 323 490 507 266 76 16 -202 

Cod Trawl 
Gross 1,437 1,132 1,0781,0651,136 
Vdr. cost modI 1,090 579 493 481 570 
Va:t:.-. cost mod2 1,271 639 555 550 683 
Var. cost mod3 1,451 698 617 619 796 
Lo proh cost 31 28 20 34 59 
Hi proh cost 10 9 82 J9 77 146 
Gf. cost 246 121 107 147 199 
ANB mod! wllo 70 4, G3 458 402 308 
ANB mod2 wl10 -111 344 396 333 195 
ANB mod3 wl10 -292 285 334 264 82 
ANB mod! w/hi -8 349 429 360 221 
ANB mod2 w/hi -189 290 367 291 108 
ANB mod3 w/hi -370 231 305 222 -5 
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Tdb' '4 continued. 

1993 
Jan Feb Mar Apr May Jun Ju1 Aug Sep Oct Nov Dec 

Cod Longline 
Gross 865 890 822 866 
Var. cost modI 507 4B3 44B 494 
Var. cost mod2 558 50B 472 534 
Vdr. cost mod3 590 551 511 570 
La proh cost 7 7 10 8 
Hi proh cost B 9 11 9 




