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INTRODUCTION

The Community Development Quota (CDQ) Program, which began i¡ 1992, allocates 7 5% of
the Bering Sea/Aleutian Islands (BSAI) pollock total allowable catch (TAC) to six groups of
Alaskan Native communities located primarily along the Bering Sea coast. Typically, each

CDQ group has entered into a partnership with an existing fishing company to harvest and

pro.eri its share of the CDQ. With respect to the incentives provided to fishermen, there ate

two important differences between the CDQ pollock fishery and the open access pollock

fishery. First, each fishing company participating in the CDQ pollock fishery pays for the

right io ha¡vest a given amount of pollock. Second, each such company is relatively free to

,hoor. when and how to harvest that amount of pollock. It has been suggested that such

differences would result in a more efficient use of resources in the pollock fishery and could

be particularly effective in addressing the problems of discards and catch utilization in the

groundfish fisheries. Since all vessels that participate in the CDQ pollock fishery also

participate in the BSAI open access pollock fishery, the CDQ program provides an excellent

õpportunity to examine how these two cha¡acteristics of the CDQ fishery affect the

performance of individual vessels.

The purpose of this report is to examine the different economic incentives present in these

two pollock fisheries, and to develop and test several hypotheses as to the expected

differences in vessel performance r¡nder both types of systems. Due to limitations in the data,

this analysis is resticted to the offshore (catcher processor and mother ship) sector of the

CDQ fleet which has been responsible for harvesting over 95% of the CDQ catch. Because

the purpose of this analysis was to examine the differences in individual vessel performance

in the CnQ *¿ open access fisheries, this analysis was further restricted to those vessels that

participated in both the CDQ and open access fisheries. Therefore, no comparison was made

between the CDQ fishery and the open access pollock fishery as a whole'

National Marine Fisheries Service (NNßS) observer and weekly production report data were

used to compare the performance of vessels in the CDQ pollock fishery to the performance of
those same vessels in the open access pollock frshery. Among the measures of perfonnance

examined \ryere: groundfish discard rates, prohibited species bycatch rates, product value per

unit of catch, and pollock catch per unit of fishing effort (CPUE). The results of this

comparison indicate that pollock and other groundfish species disca¡d rates are lower when

¡r"5è1. operate in the CDQ fishery. In the area of prohibited species bycatch, the comparison

between iþ. COQ and open access fisheries, as expected, is less conclusive. CDQ vessels

produced higher king crab and Tanner crab bycatch rates in the open access fishery, while in

in" COq fishery those same vessels produced higher Pacific herring bycatch rates. Vessel

bycatch rates for Pacific halibut and Pacific salmon in the open access and CDQ fisheries

were roughly comparable.

The final two measures of perfonnance compared the relative productivity of vessels in each

frshery. The first measure of productivity compared the value of products in dollars per

metrió ton of pollock catch. During the 1993 and 1994 "4" seasons and the 1993 "8" season,

vessels in the CDQ fishery produced substantially higher product values per metric ton (t) of
pollock than those same vessels produced in the open access fishery. However, during the



1994 "8" season, the average value per metic ton of pollock catch was basically the same in
the CDQ and open access pollock fisheries. The second measure of productivity compared

pollock catch per horu of fishing effort. In the open access fishery, vessels harvest

significantly more pollock per how than in the CDQ fishery.

TIIE COMMUNITY DEVELOPMENT QUOTA PROGRAM

CDO Prosrarn Overview

The CDQ Program for the BSAI pollock fishery was established by Amendment 18 to the

BSAI groundfish fishery management plan. Amendment 18 apportioned the pollock total

allowable catch (TAC) between the inshore and offshore processing sectors and reserved 75%
of the pollock TAC for a CDQ fishery. The _CDQ program was implemented in late 1992 and

is now expected to be extended through the end of 1998. The implementing regulations for
Amendment 18 identified the coastal communities in \Mestern Alaska that were eligible to
receive CDQs, and established the process to be used to apportion pollock CDQs among

groups of eligible communities. The initial CDQ pollock fishery occurred in December of
t992.

Under the CDQ program, six community development associations (CDQ groups) representing

56 predominantly Alaskan Native communities have received CDQ allocations. Each CDQ
group decided to enter into parhrerships with existing fishing companies to harvest and

process its CDQ, and each group selected its industry parürer(s) through a bidding process.

The industry bids contained different mixes of payments, taining, employment opportunities,

and assistance with other regional fishing ventu¡es. CDQ groups and industry partners

typically agreed either to a specific price per metric ton for CDQ pollock or to a base price

plus some form of profit sharing. One CDQ group has extended the partnership further by

investing in vessels owned by its industry partner. In limited instances, CDQ shares have

been resold on the open market to vessels that have no parblership agreement with a CDQ
group.

The Bering Sea CDQ fishery, like the Bering Sea open access pollock fishery, is divided up

into "4" (roe) and "B" (non-roe) seasons. In both 1993 and 1994, CDQ groups were allowed

to harvest 45o/o oftheir CDQ during the "A" season, and the remaining 55%o at any time
during the rest of the year. Vessels participating in the CDQ frshery typically begin CDQ

fishing immediately after the open access rrA" and '*B" seasons close or before the 15 August

start of the open access "8" season. Although vessels are free to conduct CDQ fishing
operations while the open access pollock fishery is open, with few exceptions, CDQ vessels

have chosen instead to participate in the open access pollock fishery and conduct CDQ fishing

only when the open access pollock fishery is closed.



Due to the increased importance of accu¡ate estimates of total pollock catch by vessel in the

CDQ fishery, more intensive catch monitoring has occurred in the CDQ fishery. During the

1993 season, some CDQ partnerships voluntarily agreed to provide two observers on each

vessel in an effort to improve total catch monitoring. CDQ participants or harvesters have

also worked with NMFS to develop improved methods of measuring total catch such as

calibrated bins and on-board flow scales. NMFS has increased the sampling and total catch

measurement requirements for vessels participating in CDQ fisheries. In June 1994, NMFS
required that vessels maintain two NMFS-certified observers while conducting CDQ fishing

operations, and in August 1994, NMFS required all CDQ vessels to provide either on-board

scales or certified bins to improve total catch estimates.

Profile of the CDO Fleet

During 1993, 13 catcher processors, I shore plant and I mothership participated in the CDQ

fishery. The offshore sector was responsible for harvesting almost 100% of the CDQ total.

In the offshore sector, I I vessels fished in both the "A" and "8" season oPen access, and "4"
and rrBrr se¿Ìson CDQ fisheries. The remaining three vessels participated in only one of the

two CDQ seasons.

During 1994,17 catcher processors, 3 shore plants and I mother ship participated in the CDQ

fishery. The offshore sector was responsible for harvesting 91.6% of the CDQ total. In the

offshore sector, 12 vessels fished in both the "4" and "8" season open access, and "A" and

"8" season CDQ fisheries. The remaining seven vessels participated in only one of the two

open access or CDQ seasons.

While both bottom trawl and pelagic trawl gear were used during the 1993 and 1994 CDQ

fisheries, most fishing was done with pelagic trawl gear. According to NMFS target data

(which is based on catch composition data not actual gear type observations) 93% of the 1993

CDQ total was considered pelagic trawl target. ln 1994, 89% of the CDQ total was

considered pelagic trawl target.

For the purposes of this analysis, vessels participating in the CDQ fisheries are grouped

according to their predominant primary product. In 1993, six vessels produced surimi as their
predominant primary product in both CDQ and open access fisheries, six vessels produced

frllets as their predominant primary product during both CDQ and open access fisheries, and

two vessels produced surimi as their predominant primary product during open access fishing

operations and fillets as their predominant primary product during CDQ fishing operations. In
1994, eight vessels produced surimi as their predominant primary product, nine vessels

produced fillets as their predominant primary product, and one vessel produced surimi as its

predominant primary product in the open access fishery and fillets as its predominant prima¡y

product in the CDQ fishery.t

tso.. 
vessels produce both surimi and fillets at the same time. For the purposes of this analysis, vessels a¡e

categorized as surimi or fillet vessels according to which type ofproduct represents the greatest production during

a particular fishery on the basis ofproduct tonnage (Tables 3-4).



I{YPOTIIESIZED DIFFERENCES BETWEEN
CDQ A}ID OPEN ACCESS FISTIERIES

As noted above, there a¡e two potentially important cha¡acteristics of the CDQ pollock fishery

in terms of the incentives provided to fishermen. It has been suggested that these two

cha¡acteristics may be very useful in solving the groundfish bycatch and catch utilization
problems in the groundfish fisheries. The nature and sot¡¡ces of these problems are discussed

and used to develop hypotheses concerning expected differences between the open access and

CDQ pollock fisheries.

The Nature and Sources of the B]¡catch Problem

The nature and source of the bycatch problem are explained by the answers to the following

five questions;

l. What is bycatch?

2. Why does bycatch occtu?

3. When is bycatch a Problem?

4. What is the appropriate level of bycatch?

5. Why are there cunently excessive levels of bycatch?

What is bvcatch?

In this report, bycatch is defined as total fishing mortalþ excluding that accounted for
directly by the retained catch of target species. Therefore, in the pollock fishery, bycatch

includes the disca¡ded catch of all species and the retained catch of groundfish species other

than pollock.

Whv does bvcatch occur?

Bycatch occurs because fishing methods a¡e not perfectly selective and because fishermen

often have a sufficient incentive to catch more fish than will be retained. Although some

methods of fishing are more selective than others, there are few examples of methods that are

perfectly selective for species, size, quality, or sex. An incentive exists to catch more fish

itr* *itt be retained if the fisherman's cost of the additional catch is less than the expected

benefit and the latter depends on the probability that the catch will be retained.



When is bycatch a problem?

When fish a¡e taken as bycatch in a specific fishing operation and fishery, other uses of those

fish are precluded. The alternative uses of fish include: 1) retained target catch by that

fishing operation, 2) catch and bycatch in the same commercial fishery but by another fishing

operation, 3) catch and bycatch in another coÍlmercial fishery, 4) catch and bycatch in
subsistence and recreational fisheries, and 5) contributions to the stock and other components

of the ecosystem.

The value to the Nation of a specific use for fish is determined by the net benefit of that use

and the distribution of the net benefit. The net benefit of a use is the difference between the

value of the outputs from that use and the value of all the inputs associated with that use.

The inputs used in a commercial fishery include fish taken as target catch and bycatch; other

tiving marine resources; the fishing vessels, gear, and bait used in harvesting; the plants or

vessels, equipment, and materials used for processing; the fuel and labor used throughout the

production process; and all the inputs used to manage the commercial fishery. The cost of
each input should be measured in terms of its opporhnity cost which is its value in its highest

valued alternative use.

Bycatch is a problem if it precludes higher valued uses of fish and other living marine

resources and if the cost of reducing bycatch is significant. If the former condition is not

met, there is not a better use of the fish taken as bycatch; therefore, the bycatch is not

excessive and there is not a problem. If the latter condition is not met and if higher-valued

uses exist, the solution to the problem is trivial, all bycatch would be eliminated at an

insignificant cost.

What is the appropriate level of bvcatch?

Basically, it makes sense to reduce bycatch in a cost-effective manner to the level at which

further reductions would increase costs more than benefits. Both costs and benefits should be

defined broadly from the Nation's perspective to include those that accrue to direct and

indirect participants in the fishery as well as to other members of society. Those who harvest

or process fish, those who provide support services to the harvesting and processing sectors of
the fishing industry, and consumers of the fishery products are examples of direct and indirect

participants in the fishery and of other members of society, respectively. "Cost-effective"
refers to the lowest cost method of achieving a given reduction in the level of bycatch.

The marginal benefit and marginal cost curves in Figrue I present graphically the concept of
the optimum level of bycatch. The marginal benefit and cost curves, respectively, depict the

benefit and cost of reducing bycatch by one unit for a given level of bycatch. For example,

when the level of bycatch is 5,000 units, the marginal cost is about $15 and the marginal

benefit is about $4. One unit would be one fish if bycatch is measured in the number of fish

taken as bycatch or one unit would be I t if bycatch is measured in metric tons. For the

groundfish fisheries, salmon and crab bycatch is measured in nrunbers of salmon and crab,



respectively, but halibut, herring, and groundfish bycatch is measured by weight, usually in
mefüc tons or kilograms.

The following two definitions can be used to ensure that each change in benefits and costs is

accounted for in either the marginal benefit or marginal cost curve but not in both. First,

marginal benefit equals the zum of the increases in benefits and the decreases in costs of a
reduction in bycatch. Second, marginal cost equals the sum of the increases in costs and

decreases in benefits of a reduction in bycatch. Other definitions can be used to assue that

all benefits and costs a¡e accounted for once, but only once, without changing the conclusions

presented below.

Given these two definitions, marginal benefit includes the decrease in the total opportunity

cost of using fish as bycatch, the decrease in the cost of sorting the catch, and any- other

decrease in fishing costs. Marginal cost includes the increase in fishing costs and the decrease

in benefits from any reduction in retained catch.

The marginal benefit is expected to increase, but not necessarily steadily, as bycatch increases.

At very low levels of bycatch, most of the fishing mortalþ of the species taken as bycatch is

accounted for by other uses and the value of some of the other uses probably are quite low;
therefore, the opportunity cost of bycatch and the marginal benefit of reducing bycatch are

low. However, at very high levels of bycatch, much of the fishing mortalþ is accounted for
by bycatch and the lower valued uses would have been eliminated; therefore, the opportunity

cost of bycatch and the marginal benefit of reducing bycatch are high. Consider, for example,

pollock bycatch (i.e., discards) in the pollock fishery. When it is very low, the per unit

opportunity cost of pollock bycatch is low because much of the disca¡ded pollock would be

accounted for by damaged, contaminated, and diseased fish that a¡e of limited value in the

production of fishery products. However, at high levels of pollock bycatch, a substantially

larger percent of the disca¡ds would be accounted for by fish that are discarded because 1)

they are not of the optimum size for processing, 2) catch exceeded processing capacity, and 3)

catch in the last tow of a trip exceeded the amount that is retained due to storage capacity,

safety, or product quality imposed trip limits. The opportunity cost per unit of disca¡d for
such fish would be much higher.

The opposite trend is expected for marginal cost; that is, marginal cost is expect to decrease

as bycatch increases, but again not necessarily steadily. When there a¡e high levels of bycatch

and little has been done to control bycatch, there a¡e probably some simple and low-cost

actions that can be taken to reduce bycatch. However, eventually, increasingly difficult and

costly methods would be necessary and often very costly methods would be required to

eliminate the last few units of bycatch. In the pollock fishery, fishermen might only have to

implement low-cost measures such as reducing their catch to match their factory's processing

capacities or have to make a smaller last tow to stay within a trip limit. When vessels already

have low disca¡d rates, they may be required to initiate more costly measures to reduce

disca¡ds such as slowing factory lines, processing low-value products, or converting to more

selective fishing gear or techniques.



If the marginal benefit and cost curves include all the benefits and costs to the Nation, the

optimum level of bycatch, in terms of total net benefits, is the level at which marginal cost

and marginal benefit are equal. In the hypothetical example depicted in Figure l, marginal
cost and marginal benefit both equal $10 when bycatch equals 10,000 units. At lower levels
of bycatch, the marginal cost of reducing bycatch is greater than $10 and the marginal benefit
is less than $10; therefore, reducing bycatch below 10,000 units would decrease net benefit.
However, at higher levels of bycatch, the marginal cost is less than $10 and the marginal
benefit is greater than $10; therefore, net benefit would be increased by decreasing bycatch.

The implications of not using cost-effective methods of controlling bycatch are depicted in
Figure 2. Curves MCI and MC2 in Figure 2, respectively, are the marginal cost curves when
cost-effective methods a¡e and are not used. In this example, the optimum level of bycatch is
10,000 units when the cost-effective methods are used, but it is 15,000 units when they are

not used.

Why are there currently excessive levels of bycatch?

A common response to this question is that the greed o¡ lack of concern by the fishermen
results in excessive bycatch. Perhaps a more productive response is that excessive bycatch is
but one symptom of flawed fisheries management which substantially reduces the net benefits
generated by the commercial fisheries.

More specifically, excessive bycatch is the result of the following set of circumstances: 1) the
level of bycatch and the methods used to reduce bycatch a¡e determined by individual
fishermen in response to a variety of incentives and constraints that reflect the economic,
social, regulatory, biological, and physical environments in which they operate;2) an

individual fisherman will tend to contol bycatch to the point at which further reductions
would increase his cost more than his benefiti 3) a fisherman will define cost-effective
methods of reducing bycatch in terms of the costs he pays; 4) the fisherman's benefit from
reducing his bycatch is less than society's; and 5) in an open access fishery for which there is
a quota, the fisherman's cost of reducing his bycatch is greater than society's. These

circumstances result in an individual fisherman making inadequate and non-cost-effective
efforts to control bycatch. Basically, due to the existence of external benefits and costs,

individual fishermen receive the wrong signals or incentives and make the wrong decisions

from society's perspective, as well as from the perspective of the fishermen as a group. There
a¡e external benefits (costs) when there a¡e differences between the benefits (costs) to the
hsherman and to society as a whole as the result of an action taken by a fisherman.

This set of circumstances and the results are depicted by curves MBF, MBS, MCF, and MCS
in Figure 3, which are, respectively, the marginal benefit curves for a fisherman and for
society at large including the fisherman and the corresponding marginal cost curves. In this

case, the marginal cost and benefit are for a one unit reduction in'bycatch by â specific
fisherman or fishing operation.



The MBS curve includes the reduction in the opportunity cost of using fish as bycatch and the

decrease in sorting costs for the fisherman. However, because the fisherman does not pay the

cpportunity cost o}the bycatch, the MBF curve includes principally the red¡ction in sorting

rãrt. Thai is, because the oppornrnity cost of bycatch is an external cost, the MBS curve is

above the MBF cr¡rve.

In an open access fishery with a catch quot4 the MCF curve is above the MCS curve due to

the external cost caused by the race for fish. This externality exists because, although the cost

to the fisherman includes a reduction in his catch if his attempts to reduce bycatch decrease

his rate of harvest relative to that of the rest of the fleet, the reduction in the fisherman's

catch is not a cost to society. For the fleet as a whole, there is a redistribution of catch

among fishermen, not a reduction in catch. This externality also results in a fisherman

selecttg methods to control bycatch that a¡e not cost-effective from society's perspective.

The exãrnality does this by creating a bias in favor of methods that do not decrease a

fisherman's catch. As a result of non-cost-effective methods being used by fishermen to

reduce bycatch, the MCS curye is higher than it would otherwise be.

From the fisherman's perspective, it makes sense to control bycatch to the point at which the

MBF and MCF curveJ intersect. For the hypothetical example depicted in Figure 3, the MBF

and MCF curves intersect when bycatch for this one fishing operation is about 285 units.

However, the MBS and MCS curves intersect when bycatch is 150 units. Therefore, in this

example, the optimum level to the fisherman exceeds the optimum level to society by 135

units and it is the optimum level to the fisherman that determines what bycatch will be. In
addition, the fisherman's use of non-cost-effective methods to decrease bycatch results in the

MCS curve being unnecessarily high. Therefore, had cost-effective methods been used, the

optimum level oi bycatch for this fisherman from society's perspective would have been less

than 150 units.

Hypotheses

The concepts of the marginal cost and benefit of decreasing bycatch and the optimum level of

bycatch can be used as the basis for hypotheses concerning the effects ofthe two

aiorementioned cha¡acteristics of the CDQ fishery with respect to the disca¡ds of pollock and

other groundfish and the bycatch of prohibited species.

Pollock disca¡ds

First, the MBF curve for pollock shifts up when a fisherman has to pay for the pollock that he

catches. Second, the MCÈ curve for pollock shifu down because a fisherman's pollock catch

is not decreased when he takes more time to either reduce the catch or increase the retention

of pollock that'would have otherwise been disca¡ded. Therefore, the two cha¡acteristics of the

CDþ fishery are expected to result in decreased catch of pollock that normally would be

disca¡ded and increased retention and more effective use of the pollock catch that does occur.



Therefore, the fust two hypotheses are as follows:

Hypothesis 1: Pollock discard rates are lower in the CDQ fishery.

Hypothesis 2: Product value per metric ton of pollock catch is higher in the CDQ fishery.

In the case of the "A" season (roe) fishery, it is recognized that, although the catch of a CDQ

vessel is not reduced if it reduces its rate of harvest, the value of its catch would be reduced

because pollock roe is at the optimum stage of maturþ for a relatively short period of time.

Therefore, the oppornrnity cost of time for a vessel may not differ substantially in the CDQ

and open access roe fisheries.

The bycatch and discards of other species

After pollock, which accounts for over 90% of the groundfish discards in the pelagic pollock

fishery, Pacific cod is the dominant disca¡d species in the pollock fishery. The CDQ vessels

do not pay for the cod they harvest. Therefore, the MBF curve for cod is not higher in the

CDQ ûshery, but the MCF curve for cod is lower for the same reason why it is lower for
pollock. Therefore the next hypothesis is as follows:

Hypothesis 3: Pacific cod discard rates a¡e lower in the CDQ fishery.

With respect to the benefit and cost of decreasing the bycatch of prohibited species, the MCF

curve is expected to be lower in the CDQ fishery because vessels a¡e less constrained by time

and area. The MBF curve is not expected to change unless the CDQ groups provide

incentives to decrease bycatch. If the MCF curve continues to be above the MBF curve, the

downwa¡d shift of the MCF curve alone would not be expected to change the level of
bycatch. Therefore, the final hypothesis is as follows:

Hypothesis 4: The levels of prohibited species bycatch will not differ between the CDQ and

open access pollock fisheries.

Catch per unit of effort

A comparison was also made of the pollock catch per hour of trawling. However, no

hypothesis was developed concerning the expected difference between the CDQ and open

access pollock fisheries. The comparison is presented principally to provide information

concerning the presence of factors, other than the two aforementioned characteristics of the

CDQ pollock fishery, that may influence the performance of each fishery.

The implicit qualification

For each of the hypotheses listed above, there is an implicit qualifier. To make it explicit, the

following could be added at either the beginning or the end of each hypothesis: "as the result



of the two characteristics of the CDQ fishery and ever¡hing else being constant". Because

everything else was not constant, the tests of the hypotheses can not be definitive. That is,

tn óompãrisons of vessel perfonnance for the CDQ and open access pollock_fisheries may

support ä hypothesis conce-rning aracteristics of the CDQ fishery

becãuse there were other factors differences in performance'

Similarly, a hypothesis may appear to be re some other difference between the

fisheries more than offset úie expected effects of the two characteristics of the CDQ fishery.

Therefore, in the absence of sfrict controls or adjusünents for other factors, the comparisons

of the two fisheries are only suggestive concerning the validity of the four hlpotheses listed

above.

Measures of Performance

The above hypotheses were tested by comparing the individual performance of vessels that

participated i" Uottr the CDQ and open access pollock fisheries. In addition, aggregate

.ornpurirorrs of performance were made for groups of vessels that participated in both

fisheries. The comparisons were made separately for the "4" (roe) and "8" (non-roe)

seasons and for tggZ nd tgg+. The measwes of perforrnance used a¡e as follows:

l. pollock disca¡d rate þollock discards/pollock catch);

2. percent of pollock used for meal and oil only;

3. Pacific cod discard rate (cod discards/cod catch);

4. other groundfish disca¡d rate (groundfrsh disca¡ds other than pollock and

cod/groundfish catch other than pollock and cod);

5. non-pollock groundfish bycatch rate (non-pollock groundfrsh catch/total

groundfish catch);

6. bycatch rates for halibut, herring, crab, and salmon;

7. pollock wholesale product value per metric ton of pollock catch; and

8. CPUE þollock catch per hor¡r of tow duration)'
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DATA SOIJRCES AND LIMITATIONS

Databases Used in this Analysis

The two primary sources of data used in this report a¡e the NMFS weekly observer reports
and the NMFS weekly production reports. In both the open access and CDQ pollock
fisheries, observers make weekly reports of total catch, discards, prohibited species bycatch,
and fishing effort. In the CDQ fishery, observers also provide NMFS with daily estimates of
total pollock catch. In both the CDQ and open access fisheries, all processors must keep daily
records of catch, disca¡ds and factory production and must make weekly production reports to
NMFS. For management purposes, NMFS combines these two sources of data to produce a

third database, known as the blend database, which is considered the "offtcial" record of
groundfish catch.

NMFS uses the blend estimates of catch for in-season management of the open aecess

groundfish fisheries. However, in the CDQ fishery, NMFS uses only observer estimates to
manage the fishery, and the daily observer reports are considered the "offrcial" record of CDQ
pollock catch. Because CDQ vessels must now carry two observers, and install either scales
or certified bins fo¡ calculating catch estimates, observer estimates a¡e considered to be the
most reliable record of CDQ fishing operations. For this reason, the weekly observer
database, rather than the blend database, is the primary source of groundfish catch and
discards estimates used in this repof. However, there is one instance where differing
estimates of pollock catch significantly affect a measure of performance used in the analysis,
it is the me¿¡sure of product value per unit of pollock catch. For comparison purposes, this
measure of performance was calculated separately using all three estimates of pollock catch.

V/eekly observer reports are also the sole source of prohibited species bycatch information
used in this report. In fact, observer estimates of prohibited species bycatch rates a¡e the only
sor¡rce used for management purposes by NMFS. In addition, processor weekly production
reports are the sole source of product information, and the Alaska Department of Fish and
GameÀ{ational Marine Fisheries Service annual groundfish processor survey is the sole source
of wholesale price data used in this report. Because the 1994 product price survey has not yet
been completed, 1993 survey prices were used to estimate product values for both 1993 and
t994.

Report Scooe

For most of 1993, the observer and weekly production report databases do not distinguish
between CDQ and open access fishing activity. Therefore, information on the timing of the
open access rrArr and rrBrr seasons, the daily observer CDQ reports, and the week of each

observation were used to differentiate between CDQ and open access fishery observations.
Observations that occurred during a week in which a processor participated in both the CDQ
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and open access fisheries were dropped for 1993 because it was not possible to differentiate

between CDQ and open access fishery activities for those processor weeks. The observations

that were excluded from this analysis were primarily in the reporting weeks endng 27

February, 2l August, and 25 September, which are the weeks that correspond to ttle "4"
season open access closure, tl e "8" sef¡son open access opening, and the "8" season open

access 
"lor*., 

respectively. In 1994, both databases included separate records for CDQ and

open access fishery activity; and it was therefore not necessary to exclude any 1994

observations fiom this analysis.

This analysis was also restricted to 1993 and 1994 when most "4" and "8" season CDQ

fishing operations, respectively, were conducted immediately following the "4" altd "8"
season open access fisheries or just prior to the opening of the open access "8" season.

Fishing rmder the CDQ program began in December 1992. However, data from the 1992

CDQ fishery were not inclr¡ded in this analysis. Because of the time gap between the 1992

open access and 1992 CDQ fisheries, it was felt that discard, bycatch, and production

information from those two fisheries may not be directly comparable.

This analysis was further reshicted to the offshore processing sector which accounted for over

95Vo of the CDQ catch dr¡ring 1993-94. Comparisons between the CDQ and open access

fisheries a¡e most easily made in the offshore sector because observer and weekly production

reports fo¡ the same vessel and repof week can be compared directly. It is more difficult to

make meaningful comparisons between CDQ and open access fishing operations in the inshore

sector because each processing plant receives deliveries from a group of vessels that changes

throughout the year. Some vessels in the inshore sector a¡e below the 100% observer

.ourrãg. size limit of 125 feet. As a result, there is less complete observer data for the

inshore sector.

Limitations on the Comparison Between Open Access Fisheries

There are th¡ee principal reasons why the comparisons of the va¡ious meal¡ures of fishing

performance between the CDQ and open access fisheries provide only a limited test of the

hypotheses developed in this paper. First, there are a variety of factors that may explain

differences in performance between the CDQ and open access fisheries; therefore, it is not

possible to know with certainty what differences in the nature of these two fisheries caused

any apparent difference in perfotmance. Second, the comparisons are made using estimates of
performance; therefore, apparent differences in performance may be due to measurement

èrrorr rather than real differences. Third, because participation in the CDQ pollock fishery is

on a part-time and potentially short-term basis, some of the changes in fishing and processing

strategies that woulã occur with a permanent program that included the two characteristics of
the CDQ fishery are not economically feasible under the current CDQ program.
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Two examples of other factors that complicate the comparison are temporal and regulatory
differences between the open access and CDQ fisheries. The fact that the "4" and "8" season

CDQ fisheries, respectively, occur primarily after the "4" and "8" season open access

fisheries or prior to the "8" season open access fishery may either contribute to or partially
offset the effects of the two cha¡acteristics of the CDQ fishery that were identified above.

For example, industry sources suggested that in 1993 the roe season did not peak until after

the closure of the open access fishery. Consequently, CDQ vessels may have had access to
pollock with both a higher quantity and quality of roe.

Similarly, the fact that factory trawlers can operate in the catcher vessel operating area

(CVOAf during the CDQ "8" season but not during the open access "8" season may explain

some of the differences in performance between the "8" season CDQ and "8" season open

access fisheries. Industry sources have suggested that vessels fishing inside the CVOA were

able to catch a higher percentage of large pollock than vessels fishing outside the CVOA.
Because both weekly observer reports and weekly processor reports are made by NMFS
reporting are4 and because the CVOA crosses multiple report a¡ea boundaries, it was not
possible in this report to isolate the vessel performance effects of fishing inside or outside the

CVOA.

The quality of the data used in generating the estimates of performance can also confound the

comparisons. The following discussions of the estimates of disca¡d rates and product value
provide two examples of this problem. Because the principal objective of the observers is to
estimate total catch, species composition, and prohibited species bycatch rather than to track
the disposition of catch, the estimation methods used concentrate on providing good estimates

of catch and bycatch at the expense of better estimates of groundfish discards.3 The disparity
between the quality of the estimates of catch and disca¡ds is thought to be greatest for
individual observations. Therefore, estimated differences in discard rates among processors

may be due more to estimation enors than to actual differences in discard rates.

The industry-wide average wholesale product prices were used to calculate the product values

used in this report. As such, these a¡e very rough estimates of the value of products produced

by an individual vessel during the CDQ and open access pollock fisheries. Accurate prices by

2Th. CVOA is an a¡ea of the Bering Sea intended to be within easy traversing distance to processors in Dutch

Harbor and Akutan. The CVOA is the a¡ea bounded by the Aleutian Islands, 56'N latitude,lT2' W longitude

and I 63' W longitude. This a¡ea includes all of NMFS reporting a¡ea 5 19 and portions of reporting areas 509,

17 and 518.
The 1995 NMFS Groundfish Observer Manual includes the following instructions to observers related to the

calculation discards: "There is no clea¡ scientific way for observers to arrive at the percent retained by species

group figure because ofthe variability in discarding that occurs on vessels, and the many different places disca¡d

takes place. Recognizing these limitations, we want observers to make an approximation based on what they see

happening on thei¡ particular vessel. Because this is an approximation, corresponding time and effort given to

obtaining it should be minimized and complex mathematical approaches to this task avoided....ln most instances,

this estimate will only be a visual approximation based on the observer's best judgment and observations of what

is going on in the factory. For this figure, it is acceptable to make your best guess." þgs. 6-16).

13



product type, period, and processor would be needed to eliminate this problem. In the case of
pollock roe, prices would be needed for a number of very short periods or product weight and

price data would be required by grade. Despite these limitations and complications, there ate

sufficient observations for the comparisons that are presented below to provide useful

information concerning some of the potential short-run effects of having fishermen pay for the

fish they harvest and of allowing fishermen to determine when and how to catch fish. The

long-run effects of these changes in the incentives for fishermen would be expected to be

substantially greater because the ability to respond to the change in incentives is limited in the

short run. For example, changes in the type of vessel and processing equipment used are

much more limited in the short run.

COMPARISONS OF GROUNDFISH DISCARDS
AND PROHIBITED SPECIES BYCATCH

Discards of Pollock and Other Groundfish Species

Mean discard rates for pollock and other groundfish species were calculated using weekly

observer estimates of groundfish catch and disca¡ds. Pollock disca¡d rates were calculated as

a percentage of the total pollock catch; Pacific cod disca¡d rates were calculated as a

percentage of the total Pacific cod catch; "other" groundfish species disca¡d rates were

calculated as a percentage of "other" groundfish catch.a Since pollock is the only groundfish

species of interest to most vessels participating in both open access and CDQ pollock
fisheries, the percentage of non-pollock groundfish in the total catch was also measured to

provide an estimate of the level of groundfish bycatch. Discard and bycatch rates for each

species were estimated by vessel, fishery, and season (Tables I and 2). Individual vessels

were assigned random codes to preserve confidentiality and were grouped according to

primary product (surimi or fillets) based upon which product type represented the greatest

product tonnage on an annual basis.

Pollock discards

With respect to pollock discards, two trends a¡e evident. First, due in part to a decrease in
the relative abundance of smaller pollock, discard rates for both the CDQ and open access

fisheries declined from 1993 to 1994 (Figs. 4, 5 and 6). Second, withthe exception of the

1993 "8" season, pollock discard rates were consistently lower during CDQ fisheries than the

s¿rme season open access fishery. It should be noted that over 80% of the total pollock

disca¡ds during 1993 CDQ fisheries were made by just 2 vessels (vessels P and R in Table I
and Fig. 4). Those same 2 vessels were responsible for 50Yo of the pollock discards made by

CDQ vessels in open access fishing operations. Many of the vessels participating in the CDQ

4For 
the purposes ofthis report, "other" groundfish species refers to all groundfish species other than pollock or

cod. This should not be confused with the "other" groundfish reporting category used by NMFS in some

observer and weekly production reports.
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fishery discarded less than lo/o of their total catch in both CDQ and open access fisheries
(Figs. 4 and 5). When both years are combined, 5 vessels had lower pollock discard rates in
the open access fishery, 13 vessels had lower pollock discard rates in the CDQ fishery, and 1

vessel had no reported pollock disca¡ds in either fishery. These results tend to support
Hypothesis 1.

It has been suggested that because fish meal is such a low-value product, whole pollock
processed into fish meal (as a primary product) should be considered underutilized in a similar
category to discards. Eight vessels reported processing some whole pollock into fish meal as

a primary product at some time during 1993 and 1994. When each year and season is
examined separately, there a¡e seven instances when a vessel processed a greater percentage of
the pollock catch into fish meal as a primary product in the open access fishery and two
instances when a vessel processed a greater percentage of the pollock catch into fish meal as a

primary product in the CDQ fishery (Table 3). This may indicate a greater tendency among

those vessels with fish meal capacity to process whole fish into fish meal during open access

fisheries as compared \¡rith CDQ fisheries. These results also tend to support Hypothesis L

Pacific cod discards

Pacific cod is the only other groundfish species of commercial interest taken in significant
quantities during CDQ and open access pollock fishing operations. The aggregate cod discard

rate over both years was 87.3% in the open access fishery and 53.0% in the CDQ fishery
(Fig. 7). Industry sources suggest that several vessels þarticularly the smaller fillet vessels)

may have combined CDQ pollock fishing and open access cod fishing during the 1993 and

1994 "4" seasons which could account for the higher cod utilization rate during those

seasons. Five vessels had lower cod disca¡d rates in the open access fishery, l0 vessels had

lower cod discard rates in the CDQ fishery, and 4 vessels discarded 100% of their cod catch
in both fisheries. These results tend to support Hypothesis 3.

Other groundfish species discards

Most vessels participating in the CDQ and open access pollock fisheries disca¡ded virtually all
other groundfish species (Fig. 8). These species include rock sole, yellowfin sole, arrowtooth
flounder, Pacific ocean perch and assorted other rockfish. Because bycatch rates for these

other groundfish species were insignificant (between zero and lYo) for all vessels and fisheries
examined, these other groundfish species were grouped together to simplify our analysis.

Vessels participating in the CDQ fishery exhibited slightly lower rates of other groundfish

species discards at93.6Yo versus 98.6% over both years. One vessel had lower discard rates

in the open access fishery, 8 vessels had lower discard rates in the CDQ fishery, and l0
vessels discarded 100% of other groundfish species in both fisheries.
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Non-pollock total catch

Since most vessels examined in this analysis only utilize pollock, all other grorurdfish species

may be considered bycatch. A comparison of the level of non-pollock groundfish catch in

¡otir ttre CDQ and open access fisheries provides a mea$¡re of how "clea¡l" each fishery is

with respect to groundfish bycatch. However, such a comparison did not uncover any

consistent differãnce between CDQ and open access fisheries (Fig. 9). In addition, this

comparison may be flrther distorted by the fact that at least one vessel reportedly combined

CDQ poilock fishing with open access cod fishing during the 1993 and 1994 ",{" seasons.

The aggregate non-fo[ock catch rate over both years was 2.2Yo in the open access fishery and

2.6% intft. COQ fishery. Eight vessels had lower average rates of non-pollock groundfish

catch in the open access fishery, and I I vessels had lower average rates of non-pollock

groundfish catch in the CDQ fishery.

Prohibited Species Bycatch

The mean bycatch rates of prohibited species in the CDQ and open access pollock fisheries

were estimaied using weekly observer estimates. The rates were estimated by vessel, season,

and fishery for those vessels that participated in the 1993 and 1994 CDQ fisheries (Tables 1

and 2). Bycatch rates for Pacific halibut and Pacific herring were calculated as the average

kilograms of bycatch per metric ton of groundfish. Bycatch rates for Pacific salmon, king

crab and Tanner crab were calculated as the average number of individuals caught per metric

ton of groundfish. The rates for Pacific salmon were calculated for chinook salmon and other

salmon; other salmon include chum, coho, sockeye, pink salmon, and steelhead.s The rates

for crab species were calculated for C. bairdi Tanner crab and red king crab (the only two

crab speciis for which there a¡e bycatch limits), and for other Tanner crab and other king

crab. Other Tanner crab include C. opilio, C. angulatus, C. tanneri, and the C. bairdi X C'

opilio hybrid. Other king crab include blue king crab, golden (brown) king crab and cousei

king crab.

With the exception of Pacific herring, C. bairdi Tanner crab, and other Tanner crab, there

does not appear to be significant differences between prohibited species bycatch rates in the

CDQ frsheries compared \¡rith open access fisheries over both years and seasons. Mean CDQ

bycaìch rates were èxpressed as a percentage of mean open access bycatch rates to determine

the extent to which bycatch rates were higher or lower in the CDQ fishery $able 4).

However, because bycatch rates approachzerc within the CDQ fleet for some species,

fisheries, or seasons, comparisons of this nature tend to exaggerate the differences between

two rates. Finally, it should be emphasized that the open access figures in this comparison

Sobr.*r. 
estimates for all groundfish fisheries in the BSAI and Gulf of Alaska indicate that chum salmon

account for about 99%o of the "other" salmon group. See Narita, R., M. Guttormsen, J' Gharett, G. Tromble,

and J. Berger. 1994. Summary of observer sampling of domestic groundfish fisheries in the northeast Pacific

Ocean and eastern Bering Sea, 1991. U.S. Dep. Commer., NOAA Tech. Memo' NMFS-AFSC-48, 540 p.
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include only those vessels that participated in the CDQ fishery and do not reflect prohibited

species bycatch rates of the open access fleet as a whole.

These results tend to suggest that the differences in the times of year and areas in which the

open access and CDQ fisheries a¡e conducted may be more responsible for the differences in
prohibited species bycatch rates than any changes in vessel behavior resulting from different

economic incentives in the open access and CDQ fisheries. This may be especially true for
the bycatch of salmon and herring which traditionally fluctuate on a seasonal and geographical

basis. The differences in fishing areas are expected to be a factor particularly during ttte "8"
season when open access vessels a¡e excluded from the CVOA but CDQ vessels a¡e allowed

to fish within it. These results tend to support Hypothesis 3, but also indicate that the two

characteristics of the CDQ fishery are clearly not the only factors causing differences in
performance between the CDQ and open access pollock fisheries'

Pacific halibut

Bycatch rates for Pacific halibut varied significantly from a high of 1.65 kg/t in the 1993 "4"
open access fishery to a low of 0.09 kg/t in the 1993 "8" open access fishery. In both the

CDQ and open access fisheries, halibut bycatch rates declined from 1993 to 1994. In
addition, the aggregate halibut bycatch rates for both years and seasons were nearly identical

at 0.77 kg/t in the CDQ fishery and 0.76 kg/t in the open access fishery @ig. 10). Over both

years, 8 vessels had lower average halibut bycatch rates in the open access fishery and l l
vessels had lower average halibut bycatch rates in the CDQ fishery.

Pacific herrins

In the case of Pacific herring, vessels exhibited significantly higher bycatch rates during both

the 1993 and 1994 "8" season CDQ fisheries (Fig. ll). This may be due either to the timing
of the "8" season CDQ fishery or to the fact that many vessels participating in the "B" season

fishery fished within the CVOA during CDQ operations but were excluded from the CVOA
during open access operations. Most vessels experienced their highest herring bycatch rates in
the 1994 "8" season CDQ fishery (Table 2). The aggregate herring bycatch rate for both

years was 0.36 kg/t in the open access fishery and 1.06 kg/t in the CDQ fishery. Over both

years, 9 vessels had lower average hening bycatch rates in the open access fishery, 9 vessels

had lower herring bycatch rates in the CDQ fishery and 1 vessel had no reported herring

bycatch in either fishery.

Chinook salmon

Bycatch rates of chinook salmon in the CDQ and open access fisheries are strikingly similar

when both years and seasons a¡e combined (Fig. 12). The aggregate bycatch rate for chinook

salmon over both years wris 0.025 individuals/t in the open access fishery arrd 0.022

individuals/t in the CDQ fishery. Four vessels had lower chinook salmon bycatch rates in the

open access fishery, 14 vessels had lower chinook salmon rates in the CDQ fishery, and I
vessel had no reported chinook salmon bycatch in either fishery.
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Other salmon

In general, bycatch rates were higher for other salmon as compared wittì chinook salmon'

However, bycatch rates for both chinook salmon and other salmon declined from 1993 to

1994 inboth the open access and CDQ fisheries (Figs. 12 and 13). The aggregate bycatch

rate for other salmon over both years was 0.097 individuals/t in the open access fishery and

0.113 individuals/t in the CDQ fishery. Seven vessels had lower average other salmon

bycatch rates in the open access fishery, l0 vessels had lower other salmon bycatch rates in
the CDQ fishery, and I vessel had no reported other salmon bycatch in either fishery.

Red king crab

The red king crab bycatch rate was highest in the 1993 "Au open access fishery at 0.054

individuals/t In all other cases, the red king crab bycatch rate was exfemely low at less than

0.01 individuals/t (Fig. la). The aggregate bycatch rate for red king crab over both years was

0.012 individuals/t in the open access fishery and 0.002 individuals/t in the CDQ frshery.

Five vessels had lower avetage red king crab bycatch rates in the open access fishery, 4

vessels had lower average red king crab bycatch rates in the CDQ fishery and 10 vessels had

no reported red king crab bycatch in either fishery.

Other kine crab

Bycatch levels of other king crab are not significant in either the CDQ or open access

fisheries (Fig. l5). Observer reports estimate orúy 2 individuals were caught during the entire

1993 CDQ fishery and234 individuals were caught during the entire 1994 CDQ fishery (229

individuals were attributed to just 2 vessels). In fact, 13 vessels had no reported bycatch of
other king crab in either fishery, 4 vessels had higher other king crab bycatch rates in open

access fishery, arrd 2 vessels had higher other king crab bycatch rates in the CDQ fishery.

C. bairdi Tanner crab

Vessels participating in the open access fishery exhibited significantly higher C. bairdi

bycatch rates, especially during the "4" season (Fig. 16). C. bairdi bycatch rates were highest

inthe 1993 "4" openaccessfishery atl.52 individuals/t. TheaggregatebycatchrateforC.
bairdi over both years uras 0.47 individuals/t in the open access fishery and 0.12 individuals/t

in the CDQ fishery. Five vessels had lower average C. bairdi bycatch rates in the open

access fishery and 14 vessels had lower C. bairdi bycatch rates in the CDQ fishery.
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Other Tanner crab

Vessels participating in the open access fishery exhibited significantly higher other Tanner
crab bycatch rates. Other Tanner crab bycatch rates were highest in the 1994 "8" open access

fishery at I.64 individuals/t (Fig. 17). The aggregate bycatch rate for other Tanner crab over
both years was 0.61 individuals/t in the open access fishery and 0.07 individuals/t in the CDQ
fishery. Five vessels had lower average other Tanner crab bycatch rates in the open access
fishery, 13 vessels had lower average other Tanner crab bycatch rates in the CDQ fishery, and
I vessel had no reported other Tanner crab bycatch in either fishery.

COMPARISONS OF PRODUCTIVITY

Overview of Production in the CDO and Open Access Fisheries

For the CDQ fleet, fillets and surimi a¡e the two primary products that represent the bulk of
primary product production. During both years and seasons, vessels consistently increased
fillet production and decreased surimi production during CDQ fishing operations. ln 1994,
many vessels also began to process a nerv product, deep skin fillets, in place of the traditional
skinless, ribless pollock fillet (Fig. 18). 'When 

the total value of all products is considered,
roe represented over 50o/o of total product value during the 1993 "4" season and over 40o/o of
total product value during the 1994 "4" season in both the CDQ and open access fisheries
(Fig. l9).6

Product Values per Metric Ton of Pollock Landed

NMFS weekly production reports were used to compare the value of pollock products
generated per metric ton of pollock catch in the CDQ and open access fisheries. Product
values per metric ton were calculated by dividing the total value of pollock products produced
in a given week by the estimates of total catch of pollock for that week. Product price
information from the 1993 cooperative Alaska Department of Fish and Game
(ADF&G)NMFS annual groundfish processor survey was used to calculate the total value of
products produced in a given week. Consequently, these figures represent an estimate of the
value of products produced by an individual vessel and not the actual wholesale prices
received by that vessel. The following prices were used: fillets, no skin or ribs, $0.86/lb.;
deep skin fillets, $1.41llb.; surimi, $0.76l1b.; roe, $5.56/lb.; minced fish, $0.40/1b.; fish meal,
$0.23llb.; and fish oil, $0.1O/lb.

6Although 
roe represents the most valuable product harvested during the CDQ fishery, it is always reported as an

ancillary product in pollock fisheries. All vessels processing roe during the CDQ "4" sea.son list either surimi or
fillets as their primary product and roe as an ancillary product in thei¡ weekly production reports.
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Product values by vessel and fishery

Tables 5 and 6 display total pollock product values per metric ton of pollock catch and the

breakdown of primary products for vessels participating in the 1993 and 1994 CDQ fisheries.

Because inconsistencies exist between the observer, blend, and weekly production report

databases, product values per metric ton were calculated separately using pollock tonnage

totals obtained from each of three databases. One significant source of discrepancy between

the observer and weekly processor databases is the lag time between when fish a¡e caught and

processed. For example, fish caught at the end of a week will be attributed to that week's

èatch tonnage in the observer database. However, because those fish may not be processed

for 24 to 48 hours, they may be atüibuted to the following week's production total.

Consequently, the observer and weekly production databases may not be directly comparable

on a wèek-by-week basis (but should be in closer agteement on a season-by-seasq! basis).

Figrues 20 and 2l display the average value of products per metric ton for each vessel

parricipating in the 1993 and 1994 CDQ fishery, and Figure 22 displays the CDQ fleet

ãu.tugi product values by fishery, season, and product type. For all three figures, obseruer

data was the source of total pollock catch. Most vessels generated at least nvice the value of
pollock products per metric ton of pollock caught during tl''e "4" (roe) season as compared

with tht"B" (non-roe) season. This difference in product value per metric ton is due largely

to the high value of pollock roe which is produced as an ancillary product by all vessels

during the "4" season (Fig.22).

Cf)C) versus ooen access fisheries

The comparison between the CDQ and open access fisheries is made first using weekly

observer data as the soruce of total pollock catch. That is followed by similar comparisons

using blend data and then weekly production data as the source of total pollock catch.

During the "4" season, most vessels generated significantly higher product values per metric

ton during the CDQ fishery as opposed to the open access fishery. In 1993, nine vessels had

higher product values per metic ton of pollock catch in the "4" season CDQ fishery and two

vessels had higher product values in the "4" season open access fishery Gig. 23). In 1994,

eight vessels had higher product values per metric ton of pollock catch in the ",{" season

CDq nsnery and, five vessels had higher product values in the "4" season open access fishery

(Fig. 2a). For all vessels combined in the 1993 ",A," season, the estimate was $557 in the

operi access fishery compared \Mith $677 for the CDQ frshery. The comparable estimates for
1994 are $687 and $749, respectively.

During the 1993 "B" season, average product value per metric ton of pollock catch was

substantially greater for the CDQ fishery. Although five vessels had higher product values

per metric ton of pollock catch in the CDQ fishery, six vessels had higher values in the open

ã6.rr fishery (Fig. 23). In 1994, the average product value was basically the same in the

CDQ and open access pollock fisheries. Although eight vessels had higher product values per



metric ton of pollock catch in the CDQ fishery, five vessels had higher values in the open

access fishery Gig. 2a). For all vessels combined in the 1993 "8" season, the estimate was

$339 in the open access fishery compared with $439 for the CDQ fishery. The comparable

estimates for 1994 are $529 and $532, respectively.

One factor may account for much of the higher average value for the CDQ frshery during the

"4" season. Industry sources have suggested that the peak of the 1993 roe season did not

occur until after the closure of the "A" season offshore pollock fishery.7 Vessels participating

in the "4" season CDQ fishery may have had the advantage of fishing when the quantity of
pollock roe was at the peak. Because one industry-wide average price for roe was used

throughout this analysis, only differences in the total quantity of roe produced, not differences

in the quahty of roe between CDQ and open access fisheries ate accounted for. Much of the

increase in production per metric ton during the "4" season CDQ fishery is attributable to

higher roe production, however production of other products such as surimi and fillets also

increased during the CDQ fishery Fig.22). These results based on weekly observer estimates

of total pollock catch tend to support Hypothesis 2.

The results are not substantially different when blend estimates of total pollock catch are used.

During the 1993 "4" season, l0 out of 11 vessels generated higher, often substantially higher,

product values per metric ton in the CDQ fishery (Table 5). In 1994, l0 vessels had higher

product values per metric ton of pollock catch in the "4" season CDQ fishery and 5 vessels

had higher product values in the "4" season open access fishery. For all vessels combined in
the 1993 "4" season, the estimate was $559 in the open access fishery compared \¡/ith $679

for the CDQ fishery. The comparable estimates for 1994 a¡e $520 and $553, respectively.

During the "8" serrson, average product value per metric ton of pollock catch was higher

during the 1993 CDQ fishery but lower during the 1994 CDQ fishery. In 1993, 9 of 12

vessels had higher product values in the CDQ fishery. ln 1994, eight vessels had higher

product values per metric ton of pollock catch in the "8" season CDQ frshery and five vessels

had higher product values per metric ton of pollock catch in the "B" season open access

fishery. For all vessels combined in the 1993 uB" season , the estimate \ryas $339 in the open

access fishery compared v¡ith $425 for the CDQ frshery. The comparable estimates for 1994

are $376 and $349, respectively. Therefore, when total pollock catch is based on the blend

estimates, the results support Hypothesis 2.

The third comparison of product value per metric ton of pollock catch was made using

weekly production reports as the source of total pollock catch. The results are not

substantially different for this third source of catch data. During the "A" season, most vessels

generated significantly higher product values per metric ton during the CDQ fishery as

opposed to the open access fishery. In 1993, nine vessels had higher product values per

7Fo, 
u discussion of the timing of the 1993 roe season see NMFS Alaska Region, "EA/RIMRFA for a

regulatory amendment to change the Bering Sea and Aleutian Islands area pollock roe season start date (28 June,

te94).
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metic ton of pollock catch in the "4" season CDQ frshery and two vessels had higher product

values in the "4" season open access fishery $able 5). ln 1994, l l vessels had higher
product values per metric ton of pollock catch in the "4" season CDQ frshery, 2 vessels had

higher product values in the "A" season open access fishery, and 2 vessels had the same

values in the CDQ and open access fisheries (Table 6). For all vessels combined in the 1993

"A" season, the estimate was $659 in the open access fishery compared with $846 for the

CDQ fishery. The comparable estimates for 1994 are $486 and $597, respectively.

During the "8" season the differences between the CDQ and open access fishery were similar

to those with the other two mer¡sures of value per metric ton on pollock catch. In 1993, nine

vessels had higher product values per metric ton of pollock catch in the "8" season CDQ
fishery and three vessels had higher product values per metic ton of pollock catch in the "8"
season open access fishery $abte 5). ln 1994, five vessels had higher product values per

metric ton of pollock catch in the "8" season CDQ fishery and eight vessels had higher
product values per metric ton of pollock catch in the "8" season open access fishery (Table

6). For all vessels combined in the 1993 "8" season, the estimate was $303 in the open

access fishery compared with $369 for the CDQ fishery. The comparable estimates for 1994

a¡e $343 and $382, respectively. Therefore, the results also tend to support Hypothesis 2

when the comparisons of pollock product value per meûic ton of pollock catch a¡e made

using the weekly production report estimates of total pollock catch.

Other Possible Differences Between the
CDO and Open Access Product Values

Industry sources suggest that there may be other differences in the value of products produced

in the CDQ fishery as compa¡ed with the open access fishery. Vessels in the CDQ frshery

may have some ma¡ket advantages over vessels in open access fisheries. Some secondary

processors have indicated that they prefer to purchase products from CDQ partnerships for
several reasons. First, the CDQ frshery increases the abilþ of secondary processors to rely
on a particular supplier because the CDQs allow vessels to guarantee that a certain quantþ of
fish will be harvested and delivered. Second, inventory costs a¡e potentially lower for firms
purchasing products produced in the CDQ fishery because they can inventory frsh in the water

requesting delivery only when products a¡e needed. For some secondary processors, inventory
and storage costs may be significant. At present, most vessels participating in the open access

fishery make the majority of their deliveries during February/lvfa¡ch and October/November at

the end of the rrArr and "8" season open access fisheries. Because vessels participating in the

CDQ fishery are free to fish at any time, they may spread out their deliveries to the times

when products are in highest demand.

Despite the possible ma¡ket advantages inherent in the CDQ fishery, one secondary processor

contacted during this study indicated that they do not pay any additional price for products

caught in the CDQ fishery. This secondary processor also noted that they have neither looked

for nor observed any differences in product quallty between CDQ and open access fisheries.



Catch per Unit of Effort

Observer tow duration estimates were matched with observer pollock catch estimates to
generate a measure of CPUE. Figures 25 and 26 display the average pollock catch per hour

of tow duration for each vessel and fishery. Several observations can be made with respect to

fishing effort. First, vessels which produced surimi as a primary product tended to catch

more pollock per hour than vessels which produced fillets as a primary product. This
difference may be due to differences in vessel size rather than type of product as vessels with
surimi processing capacþ tend to be larger in size. Second, vessels in the open access

fishery tended to catch more pollock per hour of fishing effort than in the CDQ fishery (Fig.

27). Although catch per day or week would be expected to be higher in the open access

fishery due to both cha¡acteristics of the CDQ fishery, the reason for the difference in CPUE

between the CDQ and open access pollock fishery is not obvious'

CONCLUSIONS

The results of this comparison of the performance of vessels participating in both the open

access and CDQ pollock fisheries offer support for the four hypotheses detailed previously.

Pollock and other groundfish discard rates were lower in the CDQ fishery. For the rrAtr and

"B" seasons for both years together, the pollock discard rate was 2%o in the CDQ fishery
compared with 4Yo in the open access fishery. With respect to prohibited species, the open

access fishery produced higher king crab and Tanner crab bycatch rates while the CDQ
fishery produced higher herring bycatch rates. Bycatch rates for halibut and salmon in the

open access and CDQ fisheries were roughly comparable. The differences in prohibited

species bycatch rates between the CDQ and open access fisheries suggest that the two
cha¡acteristics of the CDQ fishery that are the basis for the hypotheses a¡e not the only factors

that result in differences in the performance of the CDQ and open access pollock fisheries.

Differences in pollock product values generated per metric ton of pollock caught were

substantial during the 1993 and 1994 "A" seasons and 1993 "B" season. In these thtee cases,

CDQ vessels generated higher product values. During the 1994 "B" season, there was

basically no differences in product values between the CDQ and open access fisheries.

One final point to emphasize is that all of the vessels participating in CDQ fisheries continue

to conduct the bulk of their activity in open access fisheries, and consequently a¡e still
governed by the economics of open access fishing conditions. As a result, investments that

might make economic sense for vessels participating exclusively under the two cha¡acteristics

of the CDQ frshery may not make sense for vessels that harvest the preponderance of their
fish in open access fisheries.

Because of the absence of strict controls or adjustments for the other factors listed previously,

the comparisons presented in this paper are only suggestive of the differences in fishing under

CDQ and open access conditions. Nevertheless, the results of this study suggest that
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conditions in a CDQ fishery zupport a more efficient utilization of resources in the pollock
fishery and could be effective in addressing the problems of discards and bycatch in the
groundfish fisheries off Alaska.

24



Table l. Groundfish discard and prohibited species bycatch rates for vessels participating in the 1993 CDQ fishery.

Primary Pollock

disc rate2

Cod

disc. rate3

Oth. target

disc.ratea

Non-poll.

total catchs

kg/metric ton

hal herr

Individuals/metric ton

OtanChin Osal Redk Btan
Vessel and

Vessel A
"4" open access

"A'CDQ
"B" open access

'8" CDQ
Vessel B

"4" open access

"4" CDQ
"B" open access

"8" cDQ
Vessel D

"B" open access
uB" cDQ

Vessel G
"4" open access

"Ar cDQ
"8" open access

"8" CDQ
Vessel H

"At'open access

"4" CDQ
"8" open access

"B" cDQ
Vessel I

"4" open access

"4" CDQ
Vessel K

"8" open access

'8" cDQ

Surimi
Surimi
Surimi
Surimi

Surimi
Surimi
Surimi
Surimi

Surimi
Surimi

Surimi
Surimi
Surimi
Surimi

Surimi
Surimi
Surimi
Surimi

Surimi
Fillets

Surimi
Surimi

0%
0o/o

lOVo
4Vo

l00Yo
l00Vo
t00%
t00%

100%
o%

59Yo

100%

l00Yo
100%

100Vo

OYo

l00Yo
t00%

67%
lo%

l00Y'
l00Vo

99Yo

t0%

l00Vo
l0OYo

l00o/o

100%
100%
t00%

100%
to0%
t00%
l00o/o

l00Yo
l00o/o

l00Yo
l00Vo
100%
l00Yo

100%
l00o/o

100%
100%

100%
100%

97%
l00Yo

t.4t
t*

0.38

o.02

0.o2

0.25

0.17

0.06
0.1I

0.76
0. l4
0.02

t.69

i.nt
l 08

0.03
0.07

o:30

0.00

0.14
0.41

0.01

1.72

OVo

0%
2%
zYo

Surimi vessels

4Yo

lYo

0%
0Yo

t%
ÙYo

0%
OYo

0%
0%

ÙYo

ÙVo

lYo

0%

6%
0%

0.1 I

0.00 0.95

0.06 0.41

0.06

0.01 0.20

0.04 0.05

0.01 0.18

0.03

0.08 0.00

0.01
0.01 0.06

0.03 0.46

0.01 0.00

0.00 0.01

0.01 0.4'l
0.02 0.01

0.45 0.19
0.01 

-

0.0e 
_

0.1 I 0.07

- 0.00

0.18 0.05

0.378 4.39 r.4',1

- 0.26

- 0.00

tJ
\-n

t%
0o/o

o%
0%

0%
IYo

2%
0o/o

0%
0%

2%
0%
2%
ÙVo

lYo

l%o

0%
0%

ÙYo

0%

0.01

0.02
0.89

0-00 
_

0.10 0.07
0.04 0.22



Table L Cont.

Vessel andfìshery

Primaty Pollock

producl' disc rate2

Cod Oth. target

disc. ralet disc.rale'

kg/ntelric tott

hal herr

Individuals/metric lonNon-poll.

tolal catcht Chin Osal Redk Blan Otan

Vessel L
"A" open access

"4" CDQ
t'8" open access

"8" CDQ
Vessel M

"4" open access

"A'CDQ
"8" open access
,'8" CDQ

VesselO
"4" open access

"4" CDQ
"8" open access

"8" CDQ
Vessel P

"A" open access

"^" cDQ
VesselQ

"4" open access

"4" CDQ
"B" open access

"8" CDQ
Vessel R

"4" open access

'4" CDQ
"8" open access

'8" CDQ
Vessel S

"8" open access

"8" CDQ

Fillel vessels

lO0Vo gYoFillets
Fillets
Fillets
Fillets

Fillets
Fillets
Fillets
Fillets

Surimi
Fillets
Fillets
Fillets

Fillets
Fillets

Fillets
Fillets
Fillets
Fillets

Fillets
Fillets
Fillets
Fillets

Fillets
Fillets

10%
lVo

5%
2%

34Vo

25o/o

9%
t%
o%
3o/o

52Vo

38o/o

sYo

22Vo

llo/o
0%

77Yo

45%
l00o/o

l00Yo

100%
98%

l00o/o

lo0%

82Yo

lO0o/o

93%
36%

lo0%
lOOo/o

99Vo

9%
92o/o

l0OVo

l00Yo

93v,
l00Yo
lo0%

loo%
l00o/o

99Y.

l00Yo

l00Vo

to0%
l00o/o

l0ïo/o
l00Yo

100%
l00Yo
lO0o/o

l00Vo

l00Yo
l00Vo

lOOo/o

99Yo

lÙOVo

lOOYI

lO0/o
l00o/o

l00o/o

l00o/o

l00o/o

lOOYI

6%
zVo

00Á

0%

7%
n%

4%
0%
0%
t%

I lYo

lSYo

lo/o

3Yo

lYo

lt%

3.62
2.6t
o:o I

4.68

1.22

0.02
0.20

t.05
0.77
0.02
0.09

t.45
0.91

0.99

0. t9
0.02
0.r0

5.42
4.63

0. r8

0.42

0. r7
35.t I

0.03

0.08
35.49

0.20

0.08
0.53

0.08

0.12

0.05

o:os

0.0 t

0.08

o: lo

0.03

0.06
0.01

0.03
0.06

0.22
0.00
0.02
0.tI

0.01

0.00
0.01

0.0t
0.00
0.00
0.08

0.00
0.02
0.38

0.00

7%

0%
0Yo

9%
3Vo

l%
0o/o

- 0.001

0.54

0.57

0.2t

0.17
0.37
0.21 0.004

0.47
0.12

0.05

iro :
0.t6
0.00

- 0.000
- 0.027

0.08

0.01

0.09

0.28 0. r 5

i".
0.46 0.00
0.72 0.12

0. t3 0.07

L7t 0.69
tt tt'

2.58 3.35
0.36 1.42

2.98 222
- 0.00

j%o

5%
ÙYo

0Yo

3%
Oo/o

lYo

Oo/o

N)
o\

2.12

t.58 2.07

o:oo o:oo

0.00
t.-53



Table l. Cont.

Prinnrlt Pollock

disc rale2

Cod Oth. target

disc. ratet disc.ratet

Non-poll.

lolal calch5

kg/melric lott

hal lterr

I ndividual s/ntelric tott

OlanChin Osal Redk Btan

5%
3%
0Yo

l%

3%
0%
0%
0%

8%
5%
lYo

zYo

20%
60/o

6Yo

2%
ò.)
!

l/essel attd

Total
"r\" open access

"A," CDQ
"B" open access

"8" CDQ

Surimi vessels

"4" open access

"4" CDQ
"B" open access

'B'CDQ
Fillet vessels

"4" open access

"4" CDQ
"B" opett access
,.8'CDQ

t0%
4%
3%
l%

3o/o

l%
t%
0%

95Vo

82%
97%

l00o/o

98v,
860/o

94Yo

l00Yo

94%
82Yo

99%
l00Yo

l00Vo
l00Yo

100%
100%

100%
100%
l00Yo
100%

100%
t00%
l00o/o

l00o/o

1.65

0.90
0.09
1.64

0.94

0.03
0.07

0.02

2.63
1.32

0.il
3.l8

0.00
0.06

0.48
I.4t

0.00
0.00
0.80

0.76

0.00
0.08
0.07
2.02

0.04
0.01

0.02

0.06

0.05

0.00
0.02
0.03

0.03
0.01

0.01

0.09

0.00 0.054

o.20 0.002

0.26
0: l3 0.001

0.00 0.093

0.00
0.33

0.l6

- 0,000

0.29 0.002

0.15
0.10 0.002

1.52 0.75

0.24 0.22
0.00 0.00
0.10 0.02

1.24 0.42
0.04

-o.oo
r.90 1.21

0.34 0.32

0.00 0.00
0.19 0.03

rprimary product calculated as a percentage of all primary product tonnage for each vessel and fishery' vessels are categorized as surinri or fillet according to

which product represents the greatest production on an anllual bas¡s.
2Pollock discard rate expressed as a percentage ofthe total catch ofpollock.
lCod discard rate expressed as a percentage oftotal catch ofcod'
,other target species (non-polloci or cod) discard rate expressed as a percentage ofother target species total catch.

tNon-pollãck groundfish catch expressed as a percentage ofthe total groundfish catch.

Source: Weekty observer repofts, National Marine Fisheries Service, Alaska Region, Juneau, AK.



Table 2. Groundlis¡ discard and prohibited species bycatclr rates for vessels participating in the 1994 CDQ fishery.

Printa4, Pollock

' disc ratez

Cod Oth. target

disc. ralet disc.ralea

Non-poll.

lolal calchs

kg/melric lott

hal herr

I ndividual s/ntelt' ic lott

Olau
llessel and Chin Osal Redk Btatt

0.069 0.000
0.070
0.0t I 0.61I
0.00t t.462

0.052 0.04 0.00

o.o 19 - o.o l
0.003 0.041 0.000 0.04 0.00

0.001 0.244

Vessel A
"4" open access

"4" CDQ
"8" open access

"8" CDQ
Vessel B

"4" open access
,'A,tcDQ

"8" open access

"8" CDQ
Vessel D

"B" open access
,'B'' CDQ

Vessel F

. uB'open access

"8" CDQ
Vessel H

"At'open access

"A'CDQ
"8" open access

"8" CDQ
Vessel I

"8" open access

"B'CDQ
Vessel K

"4" open access

"Au cDQ
"8" open access

"8" cDQ
VesselO

"4" opelt access

"A" CDQ
"8" open access

"8" CDQ

Surimi
Surirni
Surimi
Surimi

Surimi
Surimi
Surinri
Surimi

Surimi
Surimi

Surimi
Surimi

Surimi
Surimi
Surimi
Surimi

Surimi
Surimi

Surirni
Surimi
Surimi
Surimi

Surimi
Surimi
Surimi
Surimi

lTYo

0%
lVo

lo/o

OVo

t%
lVo

l3Yo

3%
o%

3%
0%

3o/o

l%
t%
0Vo

l00Vo

l00o/o

0o/o

100%

6lo/o

100Y"
77%
8lY"

77%
l0OVo

92%
22%

100%
l00Yo
l00Yo
l00o/o

l00Yo
lO0Yo

100%
l00Yo
l00Yo

100%

t00%
72%
93o/o

lo0%

lO0Yo

100%
100%
l00o/o

o.oo
0.05
t.24

0.00

0.42
5.44

0._24

t.3 r

0.01

0.00

t.46
2.53

t.87
4.14

0.00

3.98
4.67

0.1 I

0.29

Surimi vessels

2%
2%
l%
t%

t%
l%
o%
0%

0.00

0.00
0.03

92o/o

93o/o

600/0

3sYo

6lo/o

100%

7l%
lo0%

100%
l00o/o

l00o/o

100y,

l00o/o

100%

t00%
92o/o

98o/o

100%

100%
lO0Yo

47%
100%

2%
0%

0o/o

lYo

t%
l%

2%
2%
lVr
OYo

l%
lYo

2%
l%

0.50
0.23
0.17
0.10

3.81

2.39

1.43

0. t6
t.46
0.03
0.25

0.91

0.07

1.54

2.19
0.02
0.00

0. l3
0.45

0.31

0.07

0.t25
0.008
0.001

7%
4V"

- 0.036

0.002 0.042
- 0.135

0.039 0.000

0.024 0.006
0.002 0.012

0.001 0.201

0.004 0.085

0.000 0.052

0.054
0.023 0.002

0.004 0.030

0.004 0.122

0.83 1.22

0.78 0.04

0.65 2.71

- 0.01

0.00 0.00
0.00

0.oo 
_

0.70 3.56
t.83 0.00

0.0 t 0.01

0.12
o:03 o:oo

N)
@

3Yo

lo/o

OYo

o%

0%
Oo/o

0%
OYo

t%
OVo

4Yo

lYo

0.066
0.003

0.002 0.04
- 0.04 0.02



Table 2. Cont.

Vessel and lìshery

Printaty Pollock

productt disc rqlez

Cod Oth. target

disc. ralet disc.ralea

kg/melric lott

hal herr

I ndiv iduals/metric IonNon-poll.

lolal catchs Chin Osal Redk Btan Olan

Vessel C
"4" open access

"A" CDQ
Vessel E

"4" open access

"^" cDQ
Vessel J

"4" open access

'4" CDQ
Vessel L

"4" open access

"4" CDQ
"8" open access

"8" CDQ
Vessel M

"4" open access

"^" cDQ
"8" open access

"8" CDQ
VesselN

"8" open access

"B" CDQ
Vessel P

"A" open access

"4" CDQ
"8" open access

"8" CDQ
VesselQ

"4" open access

"/\," cDQ
"8" open access

"8" CDQ

Fillet vessels

100% 9%
40o/o 22%

100% 5%
4lVr 37Vo

0.005
0.251

1.25 0.02
0.10 0.33

0. l7
0.46 0.09

1.20 0.10
t.8l 0.96

0.03
0. t4
0.01

0.00

- 0.00
- 0.00
- 0.00

0. t7 4.41

0.03
0.59
4.15 t0.48
0.06 0.l0

o.02 0. t5
0.08 0. t I

Fillets
Fillets

Fillets
Fillets

Surimi
Fillets

Fillets
Fillets
Fillets
Fillets

Fillets
Fillets
Fillets
Fillets

Fillets
Fillets

Fillets
Fillets
Fillets
Fillets

Fillets
Fillets
Fillets
Fillets

0Vo

l7%

2%
0o/o

49o/o

lVo

0Vo

lVo

6Yo

0%

l%
lo/o

6Vo

0Vo

98%
lYo

t00%
l%

2%
0Y.

100%
58%

100%
l00Vo

l00Yo

100%
l00Vo
97Vo

l00o/o

ÙYo

l00o/o

l00Vo
100%
98%

100%
2%

100%
100%

3.92
2.60

4.75
2.54

2.33
3.25

2.22

3.88

0.93
0.04

0.00
0.23
0.0t

3.99
l.t3

0.62
0.89

3.09
0.06

0.00
2.97

0.23
0. t8

0.00
0.02 0.074

0.286

0.t55
0o/o

OYo

l00%o ïYo

lO0Vo 0%
100V, lYo

95% lVo

100% 7o/o

100% l%o

0.008 
_

0.037 0.002

0.020
0.0t2 0.045

0.0r6 0.032

0.052 0.002
0.010
0.144 0.155

0.029 0.077

0.000 0.005

0.014

0.00 t 0. t06
- 0.004

0.042
0.024
0.008 0.054

0.001 0.002

100%
l00Vo

l00Yo
42%

t00%
t00v,

lO0Yo

lo0%
8sYo

100%

100%
l00Yo
100%
96%

5%
39%

4%
lt%
2%
0o/o

lVo

lo/o

3%

3%

0.00

0.00
1.25

9.84

0.00
0.00
2.t2
2.18

0.14

0.42
t.06

0.00
0.00
t.4t
I.0t

t.)
\o

3Vo

lo/o

0Vo

lo/o

2%
7o/o

5o/o

lo/o

0%
0%
0%
0%



Table 2. Cont,

Primarlt Pollock Cod Oth. targel Non-poll. kg/ntelric ton Individual.s/melric lon

vessel andfishery productt disc rate2 disc. raret disc.ratea total catchs hal herr Chin osal Redk Blan olan

Vessel R

"4" open access

"4" CDQ
"8" open access

"8" CDQ
Vessel S

"A" open access

. "A" CDQ
SurimiVessels

"4" open access

"4" CDQ
'8" open access

"B" CDQ
Fillet vessels

"A" open access

"/\" cDQ
"B" open access

"8" CDQ
All Vessels

"4" open access

"4" CDQ
"8" open access

"8" CDQ
Grand Total (l 993- I 994)

open access

CDQ

Fillets lOYo

Fillets lOVo

Fillets 2Yo

Fillets 0Vo

Fillets 0o/o

Fillets 0%

- Ayo

- lVo

- 2o/o

- 2o/o

86Vo 100%
46Yo lÙOYo

100% l0OYo

l0OYo lO0Yo

0.34
0.18

0:76 0.36
0.77 1.06

- 0.012

0.126 0.000

0.409

0.01

0.04

5.29 7.82
2.n

100o/o

OVo

82Yo

27Vo

82%
94%

100%
100%

to0%
39%
9lo/o

9$Yo

t00%
98%

l00o/o

l00Vo

lo0%
860/0

96%
99%

99%
94%

lo/o

4o/o

5%
6%

0o/o

0o/o

t%
2%
2%
t%

3o/o

8%
4%
t%

2o/o

50/,

3%
lVo

2Y"

3%

0.022
0.022

2.64 0.37 0.007

2.91 0.09

0-t 
_

0.28 0.00 0.06

0.54 0.00 0.03

o.73 0.82 0.00

0.09 2.31 0.00

I.t4 0.00 0.010
r.06 0.00 0.022

t.45 039 0.012
0.06 3.21 0.023

0.59 0.00 0.042
0.81 0.00 0.023
0.97 0.81 0.006

0.07 2.78 0.012

0.01I
0.004 0.001

0.1 l7 0.000
0.1 98

0.000 0.020
- 0.009

0.066 0.000
0.059

0.007 0.007
0.002 0.005

0.101 0.000
o.126

(,
O

- 3% 95%
- ïYo 92Vo

- 2Vo 72Yo

- 2o/o 9l%

- 7Vo 74%
- 2Va lgVr
- 3Vo 95Y'
- l%o 95o/o

0.025 0.097 0.012

0.022 0.113 0.002

0.00 0.00
0.02 0.00
0.25 0.75

0.05 0.00

0. r 4 0.01

0.17 0.07
r.40 3.50

0.03 0.02

0.05 0.00
0. r0 0.04

0.62 1.64

0.04 0.01

0.47 0.61

0.12 0.07
- 4Yo 87%
- 2Vo 53%

rprinmry product calculated as a percentage of all primary pro<tuct tonnage for each vessel and fishery. Vessels are categorized as surimi or fillet according to

which product represents the greatest production on an annual bas¡s'
2Pollock discard rate expressed as a percentage ofthe total catch ofpollock.
lCod discard rate expressed as a percentage oftotal catch ofcod.
,Other target species (non-pollock or cod) discard rate expressed as a percentage ofother target species total catch.

5Non-pollock groundfish catch expressed as a percentage of the total groundfìslì catch.

Source: Weekly observer reports, National Marine Fisheries Service, Alaska Region, Jtlneau, r\K.



Table 3. Round weight equivalent of primary product fish nreal production (expressed as a percentage of totalpollock catch).

1993 I 994

"4" season "8" seagon

openaccess CDO openaccess CDQ

"4" season

tessel open access CDQ

"8" season

open access CDQ

VesselA 0%

Vessel B l8% 33%
Vessel C

Vessel D

Vessel E

Vessel F

Vessel G

Vessel H

Vessel I

H VesselJ

Vessel K

lo/, 2Vo

3%

4%

l2% 5%
I lo/,

l% t%

3% t%

5%

9%

90/ø

Source: Weekly observer repoÍs and rveekly production reports, National Marine Fisheries Service, Alaska Region, Juneau AK.



Table 4. CDQ discard and bycatch rates expressecl as a percentage of open access discard and bycatch rates.

Pollock
disc rale

Cod Oth. g'oundlìsh
disc rate disc. rale

Non-pollock
tolal calch

1993 "4"
1993 "8"
1994 "^"
lgg4 "8"
Total

42%

25%
32%
82Yo

50%

86%
122%

33%
I l4o/o

6t%

100%

100v,
86%

l03o/o

95ol'

66%
29Vo

273%

34%
l7%

Italibut

55%

l82Yo

138%

ïVo

lol%

5659%
2518o/o

l85o/o

343%
295%

Year and

1993 "4"
1993 "8"
lgg4 "4"
1994 "8"
Total

l3Yo

l24t%
5s%o

207Vo

9l%o

85771o/o

67o/o

28o/o

l25o/o

I 160/o

Chinook Oth. salmon ßairdi Tanner Ollrcr Tanrcr

(,
N)

3o/o

57%

67Y"

0Vo

l6Yo

t6%
40%

187%

60/,

2sYo

29Yo

7%

964Vo

lYo

l2Yo

Source: Weekly observer reports, National Marine Fisheries Service, Alaska Region, Juneau ¡\K.



Table 5. Product value per metric ton of pollock catch, and breakdown of primary products for vessels participating in the 1993 CDQ fishery.

Total product value / metric ton of pollockt Primary products (percent of primary product tons)

Vessel and fìsherv Observer Blend Processor Surimi Fillels Mincedfish Fish meal

Vessel A
"Attopen access
uA" cDQ
"Bttopen access

"8" CDQ
Vessel B

",4." open access
uA" cDQ
"8" open access

"B'CDQ
Vessel D

"8" open access

'8" CDQ
Vessel G

"4" open access

'4" CDQ

"8" open access
uB" cDQ

Vessel H
"At'open access

"4" CDQ
"8" open access

"8" CDQ
Vessel I

ttAttopen access

"4" CDQ
Vessel K

"8" open access

"8" CDQ

$ 434
$ 899

s 329
s 294

$ s88
$ 658

$ 231

$ 280

$ s55

s 792

s 329
$ 519

$ 588

$ 6s8
s 236
s 280

s 4s2
$ 800

$ 250

$ 251

$ 534

$ 763

s 263
g 273

$ 281

$ 288

$ 402

$ 681

s 247

s 244

IOOYI
IOOYI
to0%
IOOVI

SlYo
62%
97o/o

9lYo

7l%
IOOVI

100%
lOOo/o

loo%
lo0%

lOOYI
94o/o

92Yo

l0OYo

7_5%

95o/o

97Yo

0.ÙYo

25Yo

7s%o

O.z%o

25Vo

0.3%

l9o/o

3Eo/o

8o/o

3%
gVo

22o/os 297
s 352

$ 461

$ 731

$ 307

s 296

$ 540

$ s5s
g 282
s 255

UJ
u)

$ 369

$ 352

$ 520

$ 731

$ 385

$ 43s

$ 540

$ 598

$ 334

s 269

$ 531

$ 894

$ 284

$ 409

$ s3s
$ 713

s 234
S 2s2

$Yo

0%
60/o

0o/o

OVo

$ 52s

$ 954

s 284
$ 313

s 623

$ 1,669

5%
3%

$ 2s9
$ 260



Table 5. Cont.

Total product value / metric ton oÍpollockl

Observer Blend Processor

Primary products (percent of primary product tons)

Vessel and

Vessel L
"Att open access

"4" CDQ
ttBtt open access

"8" CDQ
Vessel M

t'At'open access
,4" CDQ
"Btt open access

"8" CDQ
Vessel O

"Attopen access

"A'CDQ
t'8" open access

"B'CDQ
Vessel P

ttA" open access

"4" CDQ
Vessel Q

"Att open access

"A'CDQ
"8" open access

"8" CDQ
Vessel R

"At'open access

"A'CDQ
"8" open access

'B'CDQ

Surimi Fillets Minced Fish meal

t0%
2OYo

2-6Y"

S 729
s 642
s 332
s 32s

66%
23%
49Yo

$ 519

s 416

s 322

$ 303

$ 729
S 747

$ 4s2
$ 630

$ 543

$ 416
I 423

$ 486

$ s80
$ 784

$ 343

$ s53

s 322

$ 8ll

$ 1,208

$1,001
$ 483

$ 488

$ 807
-st,275

$1,002
$ 1,453

$ 408
$ 404

90%
80%
74%

l00o/o

l00Vo
76Yo

71Yo

67Yo

$ 602

$ 574

$ 434
$ 490

$ 613

s 841

$ 306

$ ¿s¿

34o/o

690/o

5lYo
lO0Yo

760/o

9lVo

24Yo

25%
33o/o

$Vo

24o/o

9Yo

58o/o

62Yo

83%
70%

77Yo

84o/"

82o/o

76Yo

$ 428

$ ss6
$ 439
I 473

I 277

$ 628

I 318

$ 258

$ s78

$ 619

$ 343

$ 360

s 322

$ 8ll

s 394

$ 498

$ 43s
$ 365

g 262
$ 643

$ 320

$ 258

fJ)r

$ s67
$ 691

$ 457
$ 4s4

42o/o

38%
17Y"

SOYI

23%
t6%
lSYo
24Yo



Table 5. Cont.

Total product value / metric ton of pollockl

Observer Blend Processor

Primary products (percent of primary product tons)

Vessel and

Vessel S

"Eì" open access

"8" CDQ

Total
ttAt'open access
UA'' CDQ
"Bt'open access
,B'CDQ

Surimi Fillets Minced Fish meal

5o/os 378

$ 913
$ 307
s 333

$ 312

$ 333

3_lo/o

64%
25Yo

59Vo

35o/o

64%
lOOYo

27%
57%
34%
47Yo

$ 5s7
I 677

$ 339

$ 439

$ s59
$ 679

$ 339

s 42s

2o/o

lYo
$ 6s9
$ 846

$ 303

$ 369

7%
lTYo

sVo

l8o/o

(,
\JI

rlloduct values per metric ton are calculated separately using thee sources of total pollock catch data; weekly observer reports,

weekly processor reports, and the "best blend" combination of the two.

Source: Weekly observer reports, blend estimates, weekly production reports and 1993 wholesale price survey, NMFS Alaska Region, Juneau AK



Table 6. product value per metric ton of pollock catch, and breakdown of primary products for vessels participating in the 1994 CDQ fishery'

Primary products (percent ofprimary product tons)

Vessel andlìshery Observer Blend Processor Surimi Fillets Mincedfrsh Fish meal

Vessel A
"Att open access

"A" CDQ
t'8" open access

"BrtcDQ
Vessel B

"Att open access

".A" CDQ
"8" open access

"8" CDQ
Vessel C

ttAt'open access

"A'' CDQ
Vessel D

ttAt'open access

"4" CDQ
"8" open access

"Bu cDQ
Vessel E

ttA" open access

"4" CDQ
Vessel F

"Bt'open access

"B'CDQ
Vessel H

"At'open access

"4" CDQ
"Btt open access

"8" CDQ

s 62s $ 576 s 462

$ 437 $ 437 s 462

8 263 s 26s $ 306

$ 290 s 271 $ 321

$ 561

$ 680

$ 450

$ 747

$ 387

$ 1,076

$ 813 $ 628

$ l,ll5 $ l,ll5

$ 318 $ 327

$ 23s $ 310

$ 342 $ 461

$ 47s 8 SZt

$ 290 s 299

$ 317 $ 304

77Yo 23Yo

, 68Yo 32o/o

t6%

26%
ll%o

52% - 3o/o

s3%

lYo

0Yo

7Vo

zYo

lyo

$ 73s $ 563 $ s05

s 661 $ 661 $ 649

$ 285 $ 283 $ 303

$ 302 s 267 s 302

l00o/o

lO0Yo
lO0o/o

lO0o/o

97%
95%
86%
92Vo

84%
to0%
74Yo

89Yo

45%
47Yo

99%
to0%

t%
3o/o

6%
lYo

2Yo

zYo

8%
'lo/o

s 472

$ 598

g 42s
$ 839

$ 337

$ 318

$ 585
$ 880

I 792

$ 668

$ 484

s 747

$ 396

$ 398

(,
ol\

s 344
$-

$ 341

$ 500

s 399
s 319

93%
to0%
98%
99o/o



Table 6. Cont.

Primary products (percent of primary product tons)

Yessel and lìshery Obserter Blend Processor Surimi Fillets Mincedfish Fish meal

82Yo

l00Yo
77%
82o/o

6s%o

$ s46
$ 788

$ 355

$ 379

s sos
$ 790

t%
s%o

ÙVo

9t%
97Yo

9gVo

96%
UJ{ $ s94

$ 782

$ 440

$ 4s7

$ s63

$ s65

$ 434
$ 431

$ 364

$ 376

s 551

$ s89
$ 334

$ 415

Vessel I
"4" open access

"A" CDQ
"8" open access

"8" CDQ
Vessel J

"4" open access

"4" CDQ
Vessel K

t'At'open access

"A'CDQ
"8" open access
,B'CDQ

Vessel L
"4" open access
uA" cDQ
"8" open access
uB" cDQ

Vessel M
"A'" open access

"A'CDQ
t'8" open access
-B'CDQ

Vessel N
"Bt'open access
,B'CDQ

Vessel O
"4" open access

"A'" CDQ
ttB" open access

"8" CDQ

$ 567

$ 847

$ 410
$ 379

$ 6s5
$ 1,251

$ 610
$ 405

$ 307

$ 328

$ 664
$ 647

$ 561

$ 570

s 1,172

$ 818

s 476
s 587

$ 385

$ 343

8 624

$ 739
g 4t2
$ 598

$ 451

$ 989

$ 312

$ 3ll

s 424
$ 823

$ 417

s 449

$ 310

s 297

t8%

23o/o

l8o/o

26%
93%

t%
3%
lo/o

4%

99Yo

9s%o

l00Yo
too%

93%
80%
88%
9t%

72%
79%

r't%
t4%
36%
80%

gYo

7Yo

8%$ 388

$ 381
g 282
$ 314

g 662
$ 553

s 49',7

$ 359

$ 709

$ 501

8 397

$ 369

$ 380

$ 343

$ 596

$ 6s6
$ 383
$ 373

7o/o

20o/o

t2%
9%

28%
2t%

89%
86Yo

64%
20Yo



Table 6. Cont.

Primary productt (p"rce@
vessel andfrshery observer Blend Processor surimi Fillets Mincedfish Fish meal

Vessel P

"4" open access
,'4" CDQ

Vessel Q
ttA" open access

"4" CDQ
ttBtt open access

"B'CDQ
Vessel R

"Attopen access

"A" CDQ
"Bt' open access

"B'' CDO
H vessel s

"Attopen access

"4" CDQ
Total

"4" open access
,4" CDQ
ttBtt open access
uB" cDQ

s 623 $ 508 $ 499

$ 566 $ s66 $ s9l

$ s06 $ s8l $ 485

$ 424 s 423 $ 485

$ 307 $ 307 $ 323

$ 309 $ 288 $ 308

Sl%o

lOOYI

6t%
46%
62%
32Yo

84o/o

73%

79o/o

620/o

75%
66%

l60/o

27o/o

2lo/o
38%
25Yo

34o/o

2t%
32%
3t%
35o/o

$ 512

$ 582

$ 373

$ 305

$ 661

$ 838

$ 687

s 749
$ s29

$ s32

$ 512

$ 582

$ ¡z¡
$ 2s4

$ 614

$ 838

$ sll
$ s67
$ 3s9
$ 321

79%
68%
690/o

65%

t9%

$ 520

$ 5s3

$ 376

$ 349

$ 528

$ 80s

$ 486
$ 597

$ 343

s 382

32%
42%
3l%
60%

5o/o

l2o/o

7o/o

8o/o

2Yo

ÙYo

t%
OYo

rproduct values per metric ton are calculated separately using three sources of total pollock catch data; weekly observer reports,

weekly processor reports, and the "best blend" combination of the two.

Source: rü/eekly observer reports, blend estimates, weekly production reports and 1993 wholesale price survey, NMFS Alaska Region, Juneau AK



Marginal Cost
Matgioal Benefit

$20
Marytnal Beaefit (MB)

MargínaI Cost (MC)

10 ,000 15,000

To¡al Level of Bycatch

Figure l. The marginal benefit and marginal cost of reducing bycatch and the optimum
level ofbycatch.
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Margioal Cost
Marginal Benefir

$20

Marginal Benefit (MB)

Marginal Cosu (MC2)

Marginal Cost (MC1)

Total Level ol Bycatch

Figure 2. The marginal benefit, marginal cost of reducing bycatch with cost-effective

methods (MCl), marginal cost of reducing bycatch without cost-effective

methods (MC2), and the optimurn levels of bycatch with and without cost-

effective methods of reducing bycatch.
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Marginal Cost
Margtnal Benefil

$zo

100 150 200 2s0

Fisherman's Level of Bycatch

Figure 3. The marginal benefit to the fisherman (MBF), marginal benefit to society
including the fisherman (MBS), marginal cost to the fisherman (MCF), marginal
cost to society (MCS) of reducing bycatch, and the optimum levels of bycatch,
respectively, for the fisherman and for society.
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Figrue 6. Pollock disca¡d rates in the CDQ fleet e:ipressed as a percentâge of total pollock catch.

Figure 7. Pacific cod disca¡d ræes in the CDQ fleet expressed as a percentage of Pacific cod catch.
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Figure 8. Other groundfrsh species (not pollock or cod) disca¡d rates in the CDQ fleet
expressed as apercentage ofthe total catch ofother groundfish.

Figure 9. Percentage of total groundfish catch in the CDQ fleet consisting of species other
than pollock.
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Figure 10. Pacific halibut b-v-catch rates in the CDQ fleet by fisheÐ" year and season'

Figure 11. Pacific hening bycatch rates in the CDQ fleet b5' fishe4', year and season.
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Figure 12. Chinook salmon bycatch rates in the CDQ fleet by fisher1', year and season.

Figure 13. "Other" salmon bycatch rates in the CDQ fleet b1' fishery', year and se¿¡son.
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Figure 14. Red king crab b1'cUch rates in the CDQ fleet by fisher5', ¡'ear and season.

Figure 15. "Otler" king crab bycatch rates in the CDQ fleet by fishe5', year and season,
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Figure 16. Bairdi Tanner crab b1's¿1s¡ rates in the CDQ fleet b1, fishery', year and season.

Figure 17. "Other" Tanner crab bycatch rates in the CDQ fleet b1'frshe5', year and season.
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