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I. CALL TO ORDER

The 23fd Annual Meeting of the Technical Subcommittee of the
Canada-United States Groundfish Committee was called to order at 9 a.m.
June 9, 1982 by Chairman Mr. A, Cass under instructions set forth by the
Parent Committee in 1959. | -

11, APPOINTMENT OF SECRETARY

- Mr. J.'Tagart, Washington Department of Fisheries, was appointed

recording secretary.
I11. - APPROVAL OF AGENDA

The draft agenda supplied by Chairman -Cass was_approved with minor
modifications. The revised adopted agenda is presented in Appendix A.

IV.  INTRODUCTIONS
‘Each participant introduced himself and stated his affiliation.
V.  TERMS OF REFERENCE OF 'THE SUBCOMMITTEE'

_ In November 1978 the Parent Committee recommended to their respec-
tive governments to change the committee's name from the International
Groundfish Committee to the Canada-United States Groundfish Committee.
The name change accompanied the revision of the committee's terms of
reference. New terms of reference, presented below, were approved in
1981 and the committee name change was approVed in 1982. Terms of
reference: _ ’
a;"exchénge information on the status of groundfish stocks of
mutual concern and to coordinate, whenever possible, desirable
programs of research; '



b. brecommend the continuante and further development of research
programs having potential value as scientific basis for future

. managment of the groundfish fishery;

c. review the scientific and technical impacts of existing or
proposed management strategies and their component regulations
relevant to conservation of stocks or other scientific aspects
of groundfish conservation and managément of mutual interest;

d.  transmit approVed recommendations and apphopriate documentation
to appropriate sectors of Canadian and U.S. governments and
encourage implementation of those recommendations.

VI. vREVIEw.OF'AGENCY GROUNDFISH PROGRAMS
A. Canada

The primary emphasis of groundfish research at the Pacific
Biological Station during 1981 continued its management orientation,
While research directly in support of management remained a high
priority, attentﬁon was increasingly directed to the examination of
mechanisms underlying the dynamics of both exploited and unexploited
stocks. To this end ongoing studies of stock delineation and abundance
have been supplemented by increased research into analytical methods and
ecosystem linkages. Particular attention was directed to investigation
of abiotic factors‘contro111ng stock dynamics. In tate 1981 a major

‘multi-disciplinary study of marine fish stocks in Hecate Strait (PMFC
areas 5C/D) was initiated. This study will integrate activities of
oceanographers and managers with those of marine fish researchers, with
the objective of providing.an eXperimenta1, fisheries. ecosystem to
examine hypotheses of system and component control variables.

B During 1981 the first survey of the abundance of Dover sole off
Vancouver Island (PMFC areas 3C/D) and the second survey of juvenile
English and rock sole abundance in Hecate Strait (PMFC areas 5C/D) were
conducted. 'Commerc1a1 quantities of Dover sole were detected by the



former survey. Indices of Juvenile abundance from the latter survey
were incorporated into predictive yield models.

Analytical projects completed during 1981 inc]yded,an improved
matrix standardization of fishing effort for sole fisheries in Hecate
Strait, and an examination of the northern Hecate Strait rock sole stock
‘using a method of sequential population analysis. Investigation staff
also completed a review of methods used in short-term forecasting of
yields from fish stocks. The latter project is noteworthy for its
comparative treatment of some yield models cdmmonly useéd on the Pacific
coast. ‘ _ : . | ’

. An analysis of the Pacific cod stdck in northern Hecate Strait was
completed. Results of this analysis suggest strong intergeneration
effects on stock abundance and a possible interna] mechanism for the
"dScillatory" behavior of this stock. Age composition data for Pacific
cod in Hecate Strait were géneratéd using a new computer technique
making optimal use of length information from sampled but un-aged fish.
Thié technique offers considerable promise for time savings in the
derivation of necessary age spectra. '

Results from previous tagging studies were used to update analyses
of growth and migration of Pacific cod in Canadian waters. The
bathymetkic diStributioh of Pacific cdd was further ana]yzed:through
“increased resolution of existihg catch statistics. In addition, these-
data were used to déve]op a technique resolving species?specific effort
in a multi-species trawl fishery. The method may bé'of use where con-
sistent bathymetric segregation of species exists.

The increasing importance of Pacific whiting to the traditional
domestic fleet and the cooperative fishing arrangements between_Canadian
trawlers and offshore processors has resulted in é concomitant increase
in research effort. Major studies of the biology and distribution
of whiting -in PMFC area 4B were continuéd as was the application of
ichthyop]ankton surveys to the assessment of spawning biomass. Results
of these surveys were also used to examine Spawning success and eér]y
1ife hiStory charactéristics. Additionally, a tripartite survey A
(ichthyoplankton, swept-volume, hydroacoustic integration) of whiting
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and pollock abundance was carried out. Preliminary results of this
survey 1nd1cate good agreement among estlmates of spawning biomass
derived by ‘the three techniques.

Studies of age- and size-specific fecundity of Pacific whiting were
continued in 1981. The biology, distribution, and age composition of
the component of the offshore whiting stock which enters Canadian waters
was also investigated, primari1y>to determine the implications of har-
vesting these older fish.. ' _

Field projects conducted ddring.1981 included a survey of Pacific
ocean perch biomass in Hecate Strait, continued tagging of yellowtail
rockfish for stock delineation and validation of ageing techniques, as
well as a longline-gilinet survey of Bowie Seamount. The stock of
Sebastes alutus in Hecate Strait (Moresby Gully) may be of major
scientific importance due to its apparently unexploited state and the

associated opportunity to examine the biology and management of this
species. It will be one component of a 1ong—termvstudy of Pacific ocean
perch reproductive biology. |

Returns of tagged and,oxytetracyc]ine injected S. flavidus have
been very limited due in part to an absence-of mid-water trawling in
the tagging areas. While holding studies indicate minimal short-term
mortality (<5%) the possibility of significant long-term mortality must
be entertained. This dilemma can only be resolved through fishery
results. ; ‘

While catch rates bf kockfishes (primarily S. ruberrimus and S.
aleutianus) at Bowie Seamount were comparable to commercially attractive
inshore areas, major fishery potential seems unlikely due to the limited
area of the seamount. -Seamount pbpu]ations do have considerable value
as reference populations for the naturdl dynamics of rockfishes.

The analysis of growth and mortality pérameters of rockfishes
initiated in 1980 wAs completed. - Application of new ageing techniques
‘resulted in estimates of mortality ranging from only one-third to one-
half of prevfbus]y accepted values, whereas estimated growth parameters
changed only marginally. The implication of these lower mortality
estimates for stdck management may be profound.



Models for the reconstruction of stock history and deVe]opment of

‘rehabilitation trajectories for the S. alutus stocks in Queen Charlotte
Sound were completed. These models suggest rehabilitation will be
possible only at levels of fishing mortality of about one-half of that
imposed 1n.1977'(1ast year of unrestricted fishing). The analysis of
rockfish species assemblages. was completed; most assemb]éges appeared to
be stable in broad speéies composition but relatively dynamic in propor-
tional composition. New projects initiated 1nc1uded_a mu]tivériate
analysis of environmental effects on cotiort strength in S. alutus
stocks, and a long-term study of the implications of different protocols
of reproduct1ve effort allocation in populations of S. alutus.

Development of a new method of sablefish age determination was
comp]eted and the method partially va11dated with oxytetracycline-
1nJected fish. Continuing projects included the tagg1ng of adult and
juvenile sablefish, the analysis of prev1ous tagging exper1ments the
demonstration of effective escape panels for traps and the deve]opment
of a population model. In addition, the d1str1but1on of the eggs and
larvae of sablefish was investigated as a maJor component of the off-
shore 1chthyop1ankton surveys. ‘

Analysis of existing tag-return data indicates limited short-term
“movement of adult sablefish but ﬁncreasing range of movement with time.
Juvenile sablefish appear to recruit from shallower, inshore areas to
‘the offshore centers of adult abundance. Tag-return data also provided
estimates of growth rates which were consistent with estimates derived
frdm length-at-age analysis. Centers of abundance of eggs and larvae
coincide with those of the spawning adults. Results of the popu1ation
modelTling proaect are not yet available. |

Investigation of escape devices showed that rings were effect1ve at
reducing the retention of juvenile sab]ef1sh and that diagonal s]ashes
were not effective as savings gear in lost pots. Only rectangu]ar or
square pane1s laced w1th tw1ne that deteriorates were effect1ve savings
gears. ' o

Walleye pollock was one of the targets for the tripartite survey in
PMFC area 4B. A study of the spawning biology of pollock in the Dixon



Entrance region and a general review of the biology of the species in
Canadian waters were completed. ‘

' Length- and age-specific fecundity studies of walleye pollock were
continued'in conjunction with the ichthyoplankton surveys. Fina]]y,
development of a harvesting strategy app]1cab1e to both roe and fillet
fisheries . was 1n1t1ated

Research on sp1ny dogf1sh and 11ngcod concentrated in PMFC area 4B,
although a study of dogfish d1etv1n Hecate Strait was also completed.
In Areav4B the tagging of dogfish continued and a preliminary analysis
of the 1978-1981 tag returns was initiated. The development of an
‘adequate long-term tag is an integral part of this tagging program and
fish-tagged in 1981 carried the titanium wire tag developed in 1980.
Add1t1ona1 ‘studies in the 4B area involved determination of the age and -
size at maturity and the fecundity of dogfish.

v L1ngcod research in PMFC .area 4B was pr1mar11y directed at survey
work-to develop an index of larva]/3uven1]e abundance that can be used
in the assessment of factors affecting cohort strength. A preliminary
validation of fin-spine ageing techniques for lingcod was obtained using
returns of tagged and injected fish.

Several projects without species orientation were also conducted
during 1981.‘ Included in this group wereﬁ a review of age validation
.techniques; the‘production of an ageing techniques manual; a review of
trawl survey methodology; an analysis df-trawl-mesh selectivity For
English and rock soles; and a long-term study to determine the distri-
bution, magnitude and species.combosition of discards at sea from
“domestic trawlers. o

The”commefcia] fishery samp]ing unit continued to provide the
Program with catch and effort information and biological samples from
' the groundfish fishery.' Percent of landed weight for which trawl
~ interviews (and thus effort) were obfained, averaged 79% of landed
weight coastwide.



B. United States

1. National Marine Fisheries Service

Groundfish resburce assessment at the Northwest and Alaska
Fisheries Center is conducted within two divisions: the Resource Assess-
ment and Conservation Engineering (RACE) Division under.the direction of
Dr. Murray Hayes, and the Resource Ecology and Fisheries Management
(REFM) Division directed by Dr. Richard Marasco. These divisidns are
organized into a number of tasks and subtasks on regional or scientific
discipline bases. - A review of pertinent work by these tasks and subtasks
durihg the past year is presented below. o

RACE DIVISION
MARMAP II: Multi-species, Bering Sea, and NE Pacific Task

Bering Sea Groundfish Subtask--During May 20-August 5, 1982, two U.S.
and one Japanese cooperating'vessels surveyed the continental shelf and
slope waters of the eastern Bering Sea to assess the abundance and bio-

lTogical .condition of demersal fish and crab resources. Most of the
demersal fish resources were found to be in satisfaCtory'conditioh,
including walleye po1lo¢k. Its abundance has been relatively stable
since 1975., The Pacific cod and yellowfin sole resources are turrently
at a high. level of abundance'becaUSe_of one or. more strong year-classes
in the population. "Adult population of Pacific ocean perch and sable-
fish remain at Tow levels of abUndénce, but a strong year-class of bre-
recruits may increase the abundance of the sablefish population during
the next several years. . _
RACE Division is undertaking intensive surveys of fishery resources
in the Bering Sea, Gulf of Alaska, and Washington to California fegions
on a three-year rotation basis. The second of these intensive surveys
in the eastérn.Bering Sea is scheduled during the summer of 1982. Two
U.S. and one cooperéting Japanese vessels will survey the continental
shelf and slope waters of the region with demersal trawls. A third U.S.
vessel will use hydroacoustic and mid-water trawling techniques to |



survey mid-water concentrations of pollock in the eastern Bering Sea to
provide, when combined with the demersal trawl data, a‘comprehensive
assessment of the pollock resource. A second cooperating Japanese
vessel will survey the sablefish population in the eastern Bering Sea
with -Tonglines. In addition to these assessment surveys, three special
research projects will be undertaken in 1982., Nearshore waters along
-the Alaska Peninsula will: be Sampled with small mesh trawls and beach
seines to determine if nursery areas for young-of-the-year king crab and
~ groundfish can be 1ocafed and sampled. A second special research proj-
ect will be a study of the distribution and feeding habits of demersal
species relative to oceanographic fronts and domains between these
fronts that have recently been defined in the southeast Bering Sea by
the PROBES program. The third special research project will be a study
of the feasibility of tagging trawl-caught poliock and Pacific cod. If
appropriate methods can be developed, an expanded taggihg program will
be planned to study movements and stock structure of po]]ock'and cod 1in
the eastern Bering Sea, Aleutian Islands region, and Aleutian Basin.

In addition to the SurveyAactivities and special research projects
in the eastern Bering Sea, a fourth U.S. research vessel will survey the
red king crab and groundfish resources in Norton Sdund during September
1982, ' |
Gulf of Alaska Groundfish Assessment Subtask--During the summer of 1981,

five rockfish/roundfish and five flatfish resource assessment index
sites were established throughout the Gulf of Alaska. These sites will
be sampled by bottom trawl every three years to provide CPUE and bio-
logﬁcal information_on which to judge the condition of groundfish stocks
in the region. The U.S.S.R. and R.0.K. cooperated in the first of these
surveys last year. ' :

~ During February-April, 1982, a Pacific cod assessment survey was
conducted along both sides of the Aleutian Islands chain from Unimak
Pass to Atka Is1and. Primary objectives were to locate spawning aggre-
gations and to estimate their distribution and abundance. Large con-
centrations of cod were found along the north side of the chain from
Cape Serachef to Unimak Island and west off Seguam Island. Spawning



commenced in early March and continued at least through the end of the
month when the survey was concluded.

Pacific Coast Groundfish Assessment Subtask-—Dur1ng 1981 1982 the
' subtask has been involved in developing assessment techn1ques app]1cab1e

to the study of widow rockfish and has continued annual abundance index-
ing of sablefish stocks off southeast Alaska and in the Washington-
California region. | ' _

Widow rockfish assessment methodo]ogiés have been undergoing
evaluation since 1980 in cooperation with the University of Wash1ngton
College of Fisheries in 1980-1981. ‘Generally, the approach included
line transect/11ne 1ntercept theory with a combination of hydroacoust1c
and sonar systems employed to increase sampling power. The evaluation
was concluded with a survey off Oregon in March-April, 1982 designed to
answer questions posed by earlier work and analysis of those resu]ts is
in progress. _

Sablefish abundance indexing began off southeast Alaska in 1978 and
has expanded to include areas off Washington, Qrégon, and California.
This effort is to provide information on trends in abundance in areas
where commercial fishery data is inadequate for assessment purposes.
Relative abundance estimates, size compos1t1on, and- m1grat1on behav1or
are products of the program,

A comprehensive triennial west coast survey of the Pac1f1c wh1t1ng
and rockfish resources is scheduled for the summer of 1983.

Ecological Processes Subtask--The subtask is involved with five major

programs: ‘walleye po]]ock production: systems, flatfish production
systems, structure and dynam1cs of demersal communities; juvenile ground-
fish biology and recruitment; and stock identification. These programs
are composed of a number of projects. The results of three bottombtraw1
surveys in bay, nearshore, and mid-continental shelf kegions in the
northwestern Gulf of Alaska are being used in a manuscript describing

the distribution, abundance, and interspecific relationships of juvenile
benthic fishes. A model simulating the population dynamics of walleye
pollock in the eastern Bering Sea has been validated and a description

of procedures and data used in fitting the model is in progress.



Standard Bering Sea survey data (1971-1980) is analyzed and presented
.1n a manuscript describing the distribution and abundance of - juvenile
f]atf1sh in the eastern Ber1ng Sea. Simitar survey data is being used

* to examine benthic fish and invertebrate assemb]ages in the eastern

- Bering Sea. Survey data bases are also being used to map the spawning
F1Qcations of groundfish in the Bering Sea and Gulf of Alaska. Pacific
cod tissue Samples have been collected from 20 Tocations along the north
Pacific rim for use in determining the population genetic structure.
Fihally, juvenile distributions and recruitment patterns of four gadid

' species in the eastern Bering Sea are under study with a manuscript to

be comp]eted by summer, 1982.

Hydroacoust1c Assessment Task

_ Stnce June, 1981, the Task has been involved in a number of activ-
jties. Data from 1980 and 1981 acoustic'traw1_surveys of a spawning
stock of walleye pollock in Shelikof Strait were analyzed and the
results reported. The surveys indicated pollock are much more abundant
in the area than was previously suspected. A series of three surveys in
1981’suggested that the biomass of the stock was approximately 550,000
tons. The 1mportance of the Shelikof Strait spawning stock to the total
- Gulf of Alaska po11ock resource is unknown.
~ ~The acoustic-mid- -water trawl survey section of the joint U.S.-Japan

‘report on.groundfish investigations in the eastern Bering Sea in 1979
. was completed and incorporated in a manuscript prepared for submission
~“to the INPFC Bulletin. o .

An analysis of dual beam target strength data obtained for pollock
in the eastern and central Bering Sea was completed. The results of
this ana]ysis, together with the>resu1ts of an extensive computer simu-
1at1on of . the dual beam method, were documented in a paper for the 1982

. ICES Sympos1um on f1sher1es acoust1cs

A survey aimed at helping determine the feasibility of surveying
SpaWning‘poTlocklin the eastern Bering Sea was completed on the NOAA R/V
CHAPMAN during.April 15-May 7, 1982. The survey covered the outer
she]f—upper slope region between‘Unjmak Pass and the Pribilof Islands.

10



Pollock were found in near]y the entire area,- but most fish were in-a
‘spent condition and no Targe concentrations were located. '

Plans were completed for a 100-day acoustic-mid-water trawl survey
of pollock in the eastern Bering Sea. The survey will be conducted '
during June-September, 1982 by the charter vessel U. S DOMINATOR and the
NOAA R/V CHAPMAN. o

Construction of a new van—contained‘computerized acoustic system
was completed. This involved outfitting a new van and converting the
data processing system from a PDP 11/45 computer-  to an HP1000 computer.
The new system will be used during the 1982 eastern Bering Sea pollock

survey.

REFM DIVISION

Sablefish Simulations--A simulation model was-developed to estimate how
alternative management strategies would affect a gulf-wide domestic
1ongTine fishery. The model was used both to determine how sensitive
the estimated effects of alternative strategies are to values of the
biological and economic parameters uéedvin the model and to provide
information that can be used to rank a large number of alternatives
with a -variety of criteria. The strategies were defined in terms of
alternative fishing mortalities and minimum size restrictions for the
simulation period of 1981 through 1985. _ |

The model was found to be relatively sensitive to several param-
eters for which the actual values are not known with certa1nty Using
what is thought to be an appropriate set of values, the model indicated:
1) the current level of harvest is too high to permit sablefish
resources to be rebuilt to a level which will encourage domestic util-
ization of the gulf-wide sablefish resources, and 2) the level of
resource abundance necessary to encourage such utilization may be
possible by 1985 if yields are severely limited during 1982 through
1984,

Limitations of the model, in addition to thevuntektainty concerning
the values of both biological and economic parameters, were identified.
These limitations indicate areas for further research, the most

critical
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of which is the extension of the model to allow an evaluation of manage-
ment strategies which are defined_ih terms of alternative allocations
among gear types; as well as'in terms of alternative fishing mortalities
and - minimum s1ze restr1ct1ons

Pacific Wh1t1ng Stud1es-—REFM sc1ent1sts continued studies on Pacific

~whiting which were begun in 1981. The life history, including processes
of. reproduction, morta1ity, feeding, growth; and migration was reviewed
and information on -the size of whiting stocks and fisheries was gener-
ated. ’ ' .
An age structured computer simu]ation model was developed to
explore the population and_trophic dynamics of whiting. In particular,
~attempts are made to quantify the biological mechanismé of growth,'
mortality (natural and fishing), migration, and bioenergetics in such a
Way'that‘both fishery and trophic dynamics can be examined. Through the
model, the implications of two different representations of individual
fish growth and age-specific'nétura1 mortality on both stock bioener-
getics and fishery dynamics were explored. ’

A setond,model, devé]oped by Getz and Swartzman (1981), was also
applfed to the Pacific whiting (Mer]uccius prodUctus) fishery off the

North American Pacific continental shelf. Recruitment in this stock is
linked both to stock level and water temperatdre in their spawning area.
This 1ink formed the basis for developing a transition matrix in the
model for recruitment which depends both on stock level and spawning
grounds,temperature. ‘Comparison with historical data on fishery catch
and stotklestimates shows model output to be realistic.

 As an aid to management of the fishery, a policy algorithm was
deve]oped which aims to utilize strong year-classes in a practical and '
efficient manner while at the same time maintaining the productive
capacity of the stock. The policy algorithm was compared with tradi-
‘tional constant effort and constant quotas management, and the strategy
contained in the algorithm was found to be superior, specifically with
- regard to prevention of stock coTlapse and having a higher average catch
per unit effort (CPUE). In the policy algorithm, average yield can be
increased at the expense of CPUE.
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Multi-species Modeling--The basic framework models for multi-species
models have now been developed and documented (i.e., DYNUMES, PROBUB,
and HN models). Emphasis is now shifting to application of the models -
in the Gulf of Alaska, with special emphasis on the Kodiak area.

The main purpose of this project is to facilitate unified long-
range research for fisheries deve]opmeht and management. Although the

prOJect consists of a number of research obJect1ves, all of them lead to
the possibility of development of domestic fisheries in the northeast
Pacific and the full utilization of the renewable resources in this
area. Initial emphasis will be on exploration of factors affecting
shrimp and cod stocks in the Kodiak area, and:shrimp, crab, pollock, and
cod interactions.

Population Fluctuations and Trophic Interactions of Alaska Pollock in
the Eastern Bering Sea--A study of the trophic interactions and popula-
tion dynamics of the Alaska pollock is being conducted. Alaska pollock
has been the world's largest single species fishery since the mid-1970s
and although the fishery has been dominated by foreign countries, it is
becoming increasingly important to the U.S. fishery through joint
venture operations. Beside its enormous commercial value, Alaska
po]]dck also. play an important role in the Bering Sea ecosystem and
undoubtedly interact with the dynamics of other commercia]]y important
species. The first year of this two-year broject'has been completed.
This proposal br1ef1y summarizes the work accomplished and outlines

plans for the coming year.
Bio-socioeconomic Analyses--The overall objective of the bio-socio-
economic analyses task is to provide the bio-socioeconomic data and

analyses required for the efficient management of fishery resources in
the U.S. FCZ off Oregon, Washington, and Alaska. During the past year,
efforts undertaken to meet this objective have been cohcentrated on the
“king crab, Tanner crab, salmon, halibut, herring, and groundfish |
fisheries off Alaska. |

One projecf is addressing two issues: (a) the re]étive,merits'of
quantity and price instruments with respect to optimizing the level of
fishing effort in a fishery for which the level of resourcé abundance is

13



-not known with certainty at the time the price or quantity instrument is
implemented, and (b) the determination of the optimum path of fishing
effort over time in a fishery in which the Tevel of resource abundance
randomly fluctuates about a mean level.

A bioeconomic analysis of the Alaska pollock fishery is being
conducted. 1t is considering the feasibility of encouraging domestic
participation in the fishery by increasing the relative abundance of
larger, higher valued pollock.

Another study is an attempt to artwculate the natural processes of
decision-making in commercial fishing and to systematically analyze them
as responsesvto implemented fishery policy. The objectives of this
study are, through comparative case studfes, to examine (1) the context
of naturé] decision-making of fishermen within one segment of the com-
mercial fishing industry, and (2) to geheralizé and test theories of
decision-making which incorporate economic and social factors.

2. Afaska

The A]aska Department of Fish and Game (ADF&G) presently has
;three groundfish biologists who are responsible for research and manage-
ment programs in the Westward (western Guif and Bering Sea), Central
(Cook Inlet and Prince William Sound), and Southeastern Regions. They
are stationed at Kodiak, Homer, and Petersburg respectively. A coordi-
nator position Jocated in Juneau is responsible for interaction with
other agencies and deve]opment of the Department's statewide groundfish
program and in 1981 a biometrician stationed in Juneau was added to work
_primarily on groundfish issues.
The ADF&G groundfish program can be divided into six tasks: catch
' reporting, ‘observer-port sampling, resource assessment, regulation
deve]opment,'management action, and logbook collection and analysis. In
géneral, research ahd management are conducted on a regional basis. The
groundfish staff is continuing the standardization of Sampling methods,
and the regional staffs cooperate on statewide projects. In FY 82,
‘beginning July 1, 1981, the Department lost funding for its groundfish
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research and management program. Federal funding designated for fishery
monitoring was found to maintain the permanent staff and a low level of

onboard and dockside sampling. The groundfish progrém is now operating

at a lower than projected level. '

Activities within the Southeastern Region groundfish program
include dockside and onboard catch Samp]ing; logbook intefview and
collection; sablefish tagging; information dissemination; in-season
management of flounder and sablefish fisheries; and regulatioh develop-
ment, including cooperation with the North Pacific Fisheries Management
Council (NPFMC) and its Gulf of Alaska groundfish p]énning team. Also,
annual reports and proposals for regulation changes are.presented to the
Alaska Board of Fisheries and its advisory committees. ,

Catch data (fish ticket) editing and batching is done in Peters-
~ burg. In-season catch log are maintained for the sablefish and winter
trawl fisheries.  During the next fiscal year, dockside sampling will be
expanded with samplers in major ports especially for sablefish and rock-
fish. The logbook program, present1y limited to the few vessels of the
inside flounder fishery and to vessels fishing sunken gil] nets, may be
expanded statewide to inciude all trawl and longline vessels if supple-
mental NPFMC funding is made available. Additional sablefish tagging
was conducted in June 1981 near Ketchikan, increasing the total number
of fish tagged to over 10,000 since 1979. 'The tagging program, hope-
fully expanded to new sites, will continue to provide insight into
juvenile migrations and the contributions of nearshore rearing areas to
the commercial fisheries besides contributing basic biological data,
e.g., ygrowth, age class strength, and food habits. Future tagging may
include other species such as starry flounder and rockfish. A con-
tracted assessment of the nearshore rockfish complex was comp]etéd in
April with a final report expected by July. Management activities
included onboard observation of the winter trawl and sunken gill net
fisheries and aerial observations of the sablefish fleet.

The Central Region program, which began its first full year in
1981, has concentrated on monitoring the nearshore rockfish fishery,
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assisting in data collection onboard shellfsh cruises, and establishing
a data collection and retrieval system.

Activities of the Westward Region groundfish program also include
catch data collection; information dissemination; regulation develop-
ment; resource assessment; and as a primary activity; the domestic trawl
observer program. The domestic observer program has in the past sampled
trawl vessels from Southeastern. Alaska to the Bering Sea with the
greatest sampling effort centralized near Kodiak. Catch per unit of
effort, species composition, prohibited species incidence, and other
biological data are obtained. Because of the critical imporfance of
assessing crab and halibut incidence within the expanding groundfish
fishery and because of the programs' value in obtaining biological data
‘prior to sorting and discard on the grounds, the Department intends.to
‘continue the observer program either with state and/or federal funds and
to expand the program within the Bering Sea.

As part of the regional assessment program, a trawl survey for
tanner crab and groundfish in waters south of the Alaska Peninsula was
conducted during July of 1981. This survey will again be conducted in
1982. The regional groundfish biologist assists the Bering Sea ground-
fish plan team of the NPFMC. Management action in the Westward Region
has been limited to fishery observation. No closures have been needed
as yet. Dockside sampling was initiated in 1981 to obtain better AWL
information, and catch data is compiled on a monthly basis in Kodiak
using the minicomputer of the Computer Services Section.

The headquarters groundfish section has been primarily involved in
the coordination of federal and state research and management activ-
ities.. The Groundfish Research Coordinator is a member of both NPFMC
groundfish management plan teams - Gulf of Alaska and Bering Sea.

With regard to issues associated with the NPFMC, sablefish manage-
ment in the Gulf of Alaska and the ecosystem‘management approach and
incidental species problem for the Bering Sea have been special con-
cerns. The headquarters staff has worked in conjunction with the
regional staff to provide the Council input on these issues. During
1981 a trawl logbook was developed and initially distributed; however,
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program development. Future emphasis for this position will include the
analysis of population parameters and their relationship to management
of groundfish species.

3. Washington

‘The staff of Marine Fish Program, headed‘by an assistant
director, is responsible for research, management and enhancement of
non-anadromous finfish resources, and participates in national and
international issues related to marine fish. Four divisions within the
program deal with groundfish. . _
Extended Jurisdiction Division--Established in 1977, Extended Jurisdic-
tion Division handles all issues requiring interstaté, regional or

international cooperation for management, conservation or protection of
marine fish resources in coastal waters not under sole authority of the
state of Washington. Unit responsibilities include: (1) participation
in the development of Groundfish and Herring Fishéry Management Plans
for the Pacific Fisheries Management Council (1h_MarCh, 1982 development -
of the herring plan was discontinued by the Pacific Fisheries Management
Council because of a severe Shortage of funds), (2) all multi-jurisdic-
tional issues concerning groundfish, (3) membership in the Scientific
and Statistical Committee of the North Pacific Fisherery Management
Council, and (4) stock assessment and management of groundfish stocks in
the Fishery Conservation Zone (3-200 miles) adjacent to Washington.
Major acomp]ishments during the past year have been: (1) gaining final
approval of the Groundfish Fishery Management Plan by NMFS and the
Secretary of Commerce (the plan will be implemented about June, 1982),
(2) completion of a revised draft Pacific Herring Fisheries Management
Plan, (3) analysis of the status of the stocks of yellowtail rockfish,
(4) assistance in development of a new approach, Stock Reduction
Ana]ysis; to stock assessment, (5) contribution toward the stock
assessment of widow rockfish, and (6) review of status of the western
Vancouver Island stock of Pacific ocean'pérch.
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Groundfish Management Division--During the past year, the work of this

division has been directed toward research and management on Washington
- groundfish resources and their fisheries. |

. Monitoring work included co]]ectioh of biological samples of land-
ings from -several commercial and recreational gears. In addition to
coT]ection(of bio]ogica]'samp]es, fishery daté are collected from the
traw] (Trawl Interview System), set net, troll, hand line jig, set line,
and pot fisheries, as well as the recreational charter boat fleets. The
Division provides supervision for the state portion of the National
Recreational Fisheriés Statistical Survey.

The major effort of the Division during the past year has been
development of a groundfiéh_management plan for Washington inside waters
(Puget Sound). - The objectives of the plan are to: (1) examine the
hafvest.of groundfiéh species in WaShingtqn state's inside waters by
user grOUp, (2) distinguish between commercial and recreational fisher-
ies management goals and'estab1ish allocation guidelines to achieve
those goals, and (3) recommend management strategies to prevent over-
fishing, that cbnsider the mu]tifspécies nature of the groundfish
fisheries. '

Other inveétigations by the Division included: (1) studies of
the biology and fisheries for lingcod in Puget Sound, (2) a study to
determine the catch and effort by shore ahg1ers in Puget Sound, (3)
assessment of -the Pacific whiting stock in Port Susan, (4) tagging of

. black rockfish off the Washington coast to determine migration, rates

of exploitation, morta]ity and growth and validate ageing techniques,
(5) determination of the catch and effort by the recreational charter
boat fleets, and (6) the‘analys{s-of the commercial set line fishery for
rockfish .and beach seine fishery for surfperch in Puget Sound.

Marine Fish Enhancement Division--The Enhancement Division's continued

emphasis was to develop access to quality fishing from shore and boats
near metropolitan centers on Puget Sound. - The Elljott Bay Public
Fishing Pier with surrounding habitat enhancement was opened in January.
‘The site of the Tacoma Fishing Pier, to be constructed during 1982, was
enhanced with approximately 4,000 cubic yards of donated scrap concrete
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and 105 "triad" automobile tire modules during late 1981 and early 1982.
Existing boat angler and fishing pier habitat enhancement structures
were surveyed monthly (or quarterly) to monitor colonizing fish popula-
tions exposed to intensive recreational fisheries.

Efforts to enhance dépressed Tingcod stocks in Puget Sound con-
tinued. Large numbers of lingcod were observed guarding egg masses on
several boat angler habitat enhancement structures. Limited numbers of
juvenile Tingcod were captured from Grays Harbor and the Strait of Juan
de Fuca near the Pysht River. Hatchery rearing experiments began at the
Point Defiance Aquarium with varying degrees of success. Hatched ling-
cod larvae fed on planktonic crustaceans, but did not survive past 24
days.

Technical Services Division--Computer simulation was used to study the

effects of schooling on the variability of hydroacoustics biomass
estimates (Kimura and Lemberg, 1981). Stock Reduction Analysis, a new
method of stock assessment, has been formulated and submitted for publi-
cation (Kimura and Tagart, unpublished manustript). A large effort is
being made to resdesign our biological data storage, retrieval, and
processing systems. '

Hydroacoustic surveys to assess herring abundance were conducted
for populations throughout Puget Sound and the Strait of Georgia.
Hydroacoustic estimates of biomass were also made for Pacific hake in
central Puget Sound. The purchase of a microcomputer has added data
storage, retrieval and processing capabilities to our Biosonics hydroQ
acoustics systems. | |

4. Oregon

Substantial work went into the monitoring of the widow rockfish
pelagic trawl fishery (catch, area, age-size-sex sampling as in 1980).
As in 1980, the Pacific ocean perch (Sebastes alutus) fishery was
closely monitored also, especially catch/area in line with staying
current with the cumulative removals from INPFC Columbia Area vs. the -
0Y of 950 mt.
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current with the cumulative removals from INPFC Columbia Area vs. the
0Y of 950 mt. |

Data reporting requirements of the Fishery Information Network
(FIN) were met in 1981. By the end of 1981 Oregon's contribution to FIN
(catch by species per monthly period) were meeting agreed upon goals for
accuracy and timeliness.

Pacific Fishery Management Council (PFMC) activities continued to
take much staff time. J. Robinson became a member, and Chairman, of the
PFMC's Groundfish Management Team in early summer. Team meetings and
discussions have been frequént since, resulting in a stock assessmenf
(status report) of widow rockfish in the Washington-Oregon area by
November, 1981. The Groundfish Fishery Management Plan was implemented
September 30, 1982, when NMFS adopted regulétiohs.

Oregon (and Washington) adopted a 2.3 mt (5,000 1b.) or 10% of
total landing/delivery, limit on §S. alutus late in 1981 (on February 1,
1982 in Oregon) after the PFMC recommended such measure, to be effective
in 1982. The 950 mt 0Y was exceeded in Columbia Area during 1981 (by
about 50-75 mt). The lower 1imit should effect a 1982 catch less than
or equal to the optimum yield and hopefully allow slow rebuilding of the
stocks. ‘

Resource assessment activities consisted largely of data collection
input on widow rockfish to Dr. William'Lenarz, NMFS (Tiburon, CA), CPUE-
vessel class analyses, and canary rockfish (S. pinniger) behavior-
avaflability-physical statistics correlation analyses from field work
cdmp]eted in 1980. Draft reports on the latter two activities were
completed. | ' ' _

'Budgetary constraints in 1981 resulted in state general fund cuts
in FY 80 and a 16wéred 1981-1983 Biennial Budget starting July 1, 1981.
Marine Region lost most of its vessel charter funding capability and
seasonal aide funding as a result. State budget cuts were necessitated
by the yeneral economic recession which is still only slowly improVing,
“if at all. Permanent staff and programmatic funding from PFMC and NMFS
have been adequate to keep our programs going, however, at 1980-1981
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levels, a]thbugh no further chartered survey work has been possible
since mid-1981.

5. California

The objectiVes of groundfish research and management activities
of the California Department of Fish ahd.Game are to provide management
alternatives for the various fisheries. '

The Marine Resources Region, Marine Resources Branch, and the
Planning Branch are groups involved with groundfish.

Monitoring, surveillance, and assessments of commercial and
recreational groundfish fisheries were accomplished by the Region. The
sampling program provided age, size, sex, and species composition for
assessments. Logbook data were processed for trawl, pot; and Commercial
Passenger Fishing Vessels (CPFV). | |

Marine Resources Branch has two Dingell-Johnson projects, one each
in southern and central California. Both projects deal with groundfish
in recreational fisheries. Biological, distributioha], tagging, and
assessment studies are conducted on important inshore groundfish. 1In
1981, the southern California project initiated a study of the gilinet
fishery. - h | v

Planning Branch processes groundfish data by computer, provides
systems analyses and design, and-provides biometrical assistance.

VII.  REVIEW OF NORTHEAST PACIFIC GROUNDFISH FISHERIES

A. Canada-United States Fisheries

1. Commercial Fisheries

Commercial groundfish landings from the northeast Pacific Ocean

by Canadian and United States fishermen totalled 168,298 mt in 1981,
representing an 11% increase over the 151,286 mt landed during 1980.

Trawl fisheries accounted for 88% (147,513 mt) of the 1981 landings.
(Table 1). Principal species in the trawl landings continued to be
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bover sole, Pacific cod, and rockfish. Canadian rockfish landings are
predominantly Pacific ocean perch, yellowmouth and silvergray rockfiSh,
while U.S. rockfish landings are primarily widow yellowtail and canary
rockfish (Table 2). ‘ '

Non-trawl groundfish landings totalled 20,785 mt in 1981 (Table 3),
representing a 4% drop from the 1980 landings of 21,738 mt. - Sablefish
continue to be the primary target species of the non-traw] fisheries.

a. British Columbia _ :

Canadian landings of groundfiéh were 37,346 mt in 1981, 5% ‘
lower than 1980 landings of 39,145 mt. While trawl Tandings were down
only 2%, from 32,791 mt in 1980 to 32,034 mt in 1981, landings.of‘some
traditional species decreased substantially. Total trawl production was
maintained only as a result of the infusion of Pacific whiting landings
by a domestic processing vessel., Decreased landings of some traditional

species was caused by several factors, including rising costs of oper-
ation, management closures and diversion of fishing effort to joint
venture fisheries. | ' _

Total trawl landings of flatfish decreased 12% from 6,346 mt in
1980 to 5,611 mt in 1981. Landings of rock sole and arrowtooth flounder
declined sharply, down 42% and 35% reSpectively._ Lower landings of rock
sole resulted from lower allowable catches and area cldsureé, while
weakened market demand caused declines in arrowtooth flounder landings.
Increased landings of Dover and English sole helped to offset declines
in the rock sole and arrowtooth flounder fisheries. -

Roundfish trawl landings increased 19% from 13,119 mt in 1980 to
15,584 mt in 1981. Principal landed species are Pacific cod, lingcod,
Pacific whiting and pollock. Lingcod appear to be showing 'some signs
of stock recovery in PMFC areas 5A/B as a relatively strong year-class
recruits to the fishery. Noteable was the large increase in Pacific
whiting landings from 606 mt in 1980 to 5,692 mt in 1981. These
increased landings result from the use of onboard processing and
development of new markets for land processed fish.
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Table 2. Landings.(mt) of major rockfish species taken by Canadian
and United States trawlers in 1981.

Species B.C.. WA OR CA AK

" Bocaccio (S. paucispinis) 68 102 736

Canary (S. pinniger) ' 380 569 1,632

Darkblotched (S. crameri) - 35 352

Pacific ocean perch (S. alutus) 5,104 370 864 7

Redbanded (S. babcocki) 93 24 32

Redstripted (S. proriger) 151 568 222

Silvergray (S. brevispinis) 948 317 63

Widow (S. entomelas) 27 6,923 15,896 5,598
‘Yellowmouth (S. reedi) 1,039 9 418

‘Yellowtail (S. flavidus) 426 5,142 2,588

Other 1,35 433 777

Total 9,592 14,492 23,580 16,5123/ 8

3/ Except for widow rockfish no catch composition data available
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Trawl Tlandings of rockfish totalled 9,592 mt in 1981, up 2% from
the 9,444 mt landed in 1980. Principal landed species continue to be
Pacific ocean perch and yellowmouth rockfish. Landings from historical
fishing locations have continued to decrease and production has been
: ma1nta1ned through exploitation of new areas. However, it is believed

that no remaining unexploited stocks or areas exist. Management will
continue to reflect the low rates of growth and mortaTity in these
species. Despite the characteristic Tow yields of rockfishes, they are
expected to continue to attract fishing effort because of their high
economic return and product quality.

Non-trawl landings totalled 5,311 mt in 1981 16% 1ower than the

1980 landings of 6,354 mt. Landings were primarily from the pot fishery
with sablefish the target species. That fishery continued almost
unchanged from 1980, although an increase in effort resulted in more
rapid attainment of the total allowable catch. Prices paid for sable-
fish decreased from the record levels of 1980. Landings of longline-
caught dogfish decreased by almost-70% due to weak markets early in the
year and the resulting decrease in ex-vessel price.

b. Alaska
_ Groundfish 1and1ngs in Alaska totalled 9,899 mt in 1981,

representing a 54% increase over the 1980 Tandings of 6,423 mt. Trawl
Tandings increased by 87% between 1980 and 1981 rising from 4,347 mt to
8,226 mt. The trawl fishery accounted for 83% of the total Alaskan
groundfish landings in 1981. The principal species landed was Pacific
cod. the majority of which came from the developing shore-based fishery
in the Bering Sea. : ’

Alaskan non-trawl land1ngs tota]ed 1,673 mt in 1981, 19% below the
1980 landings of 2,076 mt. The longline fishery was the primary non-
trawl gear, with sablefish the principal target species of the fishery.

c. Washington
" Washington's commercial groundfish landings totaled 41,588 mt

inv198l, representing a 5% increase over 1980 1andings of 39,784 mt.
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Trawl landings accounted for 37,104 mt, or 89% of the total groundfish .
landings, this kepresented a’% increasé'over 1980 landings of 34,800 mt.
Trawl fishing effort declined from 66,072 hours in 1980 to 65,511 hours
in 1981, a 1% drop.

Washington's -trawl caught Tandings of flatfish were 4,780 mt in
1981 compared to 5,317 mt in 1980. This 10% decline in flatfish land-
ings resulted from reduced landings of several key species, inc]udihg '
English sole, petrale sole, Dover sole and rex sole. Dover and English
sole remain the primary target species. '

Landings of trawl caught roundfish increased 65% from 8,006 mt-in
1980 to 13,212 mt in 1981. This large ijp‘in landings was primarily a
result of increased landings of Pacific cod from Alaskan fishing grounds
in the Bering Sea. ' :

Rockfish Tandings declined 4% from 15,064 mt in 1980 to 14,475 ht ”
in 1981l. Imposition of more severe trip limits on Pacific ocean perch
contributed to the overall drop'in rockfish landings. Widow fockfish
were the principal component of the catch, comprising 48% of the rock-
fish landings; yellowtail rockfish followed, making up 35% of the
landings. Although landings of widow rockfish remained high, harvest
dropped off in the INPFC Columbia area in the last half of 1981 while
simultaneously increasing in the INPFC Vancouver area. Despité reduced
landings of Pacific ocean perch, Washington's and Oregon's combined
harvest from the INPFC Columbia area exceeded the recommended acceptable
biological catch and more severe limits will be imp]emented-in 1982.

Washington's non-trawl iandings were 4,484 mt in 1981, compared to
4,984 mt in 1980. However, 1981 landings were equally divided among
pot, longline, and miséel]aneous gears. Among all non-trawl gears
sablefish represented 45% of the landings followed by dogfish at 25% and
rockfish at 19%. | '

d. Oregon v
Commercial groundfish landings in Oregon totaled 37,553 mt in

1981, compared to 28,933 mt in 1980, representing a 30% increase between
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1980 and 1981. Trawl landings dominated the commercial harvest, with
35,134 mt, of which 14,431 mt wefe landed by pelagic trawl. Total trawl
~effort was 68,297 hours in 1981 compared .with 46,605 hours in 1980, a
47% increase in trawl hours, ' ' , '

Oregon's trawl landings of flatfish species increased 29% between

1980 and 1981, rising from 6,921 mt to 8,936 mt. Dover sole dominated
| lTandings but increase in landings of rex SOTe, Starry flounder and
| arrowtooth flounder contributed to the overall rise in flatfish land-
ings. :
, Trawl caught roundfish landings were 2,417 mt in 1981, representing
an 16% increase over 1980 landings of 2,091 mt. Sablefish and 1ingcod
were the principal target species of this fishery.

Rockfish landings increased from 16,482 mt in 1980 to 23,580 mt in
1981. The pélagic trawl fishery, essentially a widow rockfish fishery,
landed 14,431 mt in 1981 or 61% of the total rockfish landings.

Oregon's non-trawl landings totaled 2,419 mt in 1981, down 27% from
1980 landings of 3,324 mt. The largest component of the non-trawl fish-
ery came from incidental landings of groundfish by the shrimp fishery.
This fishery landed 1,019 mt in 1981, of which 79% was miscellaneous
rockfish. Longliners landed 804 mt, 87% sablefish, while pot fishermen
took 285 mt, 97% sablefish.

e. California . :

California's commercial groundfish landings totaled 41,913 mt
in 1981, a 12% increase over landfngs of 37,541 mt in 1980. Trawl
landings accounted for 84% of the total groundfish landings or 35,015
mt. Pelagic trawl contributed 6,155 mt or 18% of the trawl landings.
Effort data for 1981 was not available.

California's trawl caught flatfish landings rose 5% between 1980
and 1981 from 12,810 mt to 13,423Amt. Dover sole remained the primary
target species. |

Landings of trawl caught roundfish were 4,800 .in 1981 compared to
4,107 mt in 1980, representing a 17% increase. ‘Sablefish was the

principal species landed. '
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Trawl landings of rockfish totaled 16,512 mt in 1981, an 8% rise
over l980v1andings of 15,346 mt. Widow_rockfish landings continued to
increase in 1981, reaching 5,598 mt. - ,

Landings from non-trawl geér were 6,898 mt in 1981, 38% higher than
the 5,000 mt landed in 1980. |

f. International Pacific Halibut Comm1ss1on

The 1981 halibut fishery produced a total catch of. 11 612 mt:
91 mt off Washington and Oregon, 2,495 mt off British Columbia, 1,814 mt
in southeast Alaska, 6,668 mt in the Gulf of Alaska (afea 3) and 544 mt
in the Aleutian and Bering Sea regions (area 4).

The 1981 halibut fishery was notable for its sharp contrasts. In
waters“off'Alaska, the CPUE increased sharply from 1980 to 1981, partic-
ularly off southeast Alaska. The high CPUE coupled with increased
effort resulted in a 7-day season in southeast Alaska and a 13-day
season in most of the Gulf of Alaska. In contrast, the CPUE off British
Columbia declined. This, combined with a license limitation program in
the Canadian fishery, resulted in a 58-day fishing season. The reason
for the low CPUE off British Columbia is not understood and research
activities in the coming year will concentrate on this problem.

2. Recreational Fisheries

a. Canada

Recreational landings of groundfish in British Columbia
remain almost entirely undocumented. The report of é large creel
survey, conducted by a consulting firm in the Strait of Georgia during
1980, is expected soon. Preliminary results indicate a predominance of
salmon as target species for recreational anglers. For example, less
than one lingcod or rockfish per three boat-trips was recorded over the
summer months of 1980. However, enforcement personnel have noted deple-
tion problems in some areas and bag-limits for groundfish are being
considered. Research staff have stressed that such limits should
reflect resource productivity. '
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b. United States

Estimated ]andings of groundfish;by recreational fishermen
was approximately 5,538 mt in 1981. California landings totaled
3,500 mt predominantly rockfish; Washington followed with 1,426 mt with
target species pollock and miscellaneous rockfish; and Oregon's landings
were 612 mt, 64% of which was black rockfish. No data were available

~ from Alaska.

B. Joint Venture Fisheries

l. ’Canada

The 1981 British Columbia Pacific wh1t1ng cooperative fishery
1nvolved the utilization of Canadian mid-water trawl vessels which
delivered their catch to foreign processing ships. Fourteen Canadian
trawlers part1c1pated in the fishery catching 17,193 mt of Pac1f1c
whiting during July- October, 1981. They dellvered to four Polish
. vessels, three U.S.S.R. vessels and one Greek vessel,

2. United States

During 1981 joint venture fisheries were_conduéted between U.S.
domestic fishermen and Japan, R.0.K., U.S.S.R., Poland, West Germany,
Bulgaria and Greece. Separéte fisheries occurred in the Bering Sea,

Gulf of Alaska and Washington-California region. Joint venture proc-
essors numbered 19 in the Bering Sea, four in the Gulf of Alaska and 20
'in the Washington-California region.

U.S. fishermen delivered 140,640 mt of groundfish to foreign
‘ processors during 1981. The principal species were pollock (42,082 mt),
ye]]bwfin sole (16,045 mt) and Pacific cod (9,158 mt) in the Bering Sea;
pollock (16,855 mt) in the Gulf of Alaska; and Pacific whiting (43,555
mt) in the Washington—California region, The precise number of U.S.
catcher vessels deiivering to foreigh processors is unknown.
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C. Foreign Fisheries

1. Canada

A foreign fishery for Pacific whifing took place in 1981
involving six Polish vessels and two Japanese vessels. These boats
fished from July to October and caught 3,376 mt of Pacific whiting.:

2. United States

Foreign fisheries‘operéted in the U.S. Fishery Conservation
Zone during 1981 from California to the Bering Sea landing 1,521,312 mt

of groundfish. : .

In the Bering Sea Japan, Republic of Korea, Poland, Taiwan, and
West Germany fished primarily for wa11eye'po11ock (986,943 mt), yellow-
fin sole (81,255 mt), turbots (57,847 mt), and Pacific cod (39,113 mt).

Gulf of Alaska fisheries were conducted by Japan, ‘Republic of
Korea, and Poland. Important species were walleye pollock (130,323 mt),
Pacific cod (34,968 mt), Atka mackerel (18,726 mt), flounders (14,442
mt), and Pacific ocean perch (12,177 mt).

Only Poland and Bulgaria fished in Washington-California in 1981.
Pacific whiting was the target species (70,364 mt) while jack mackerel,’
rockfish, sablefish, and flounders were taken in small quantities as
incidehta] catches. '

VITI.  GROUNDFISH RESEARCH

A. Stock Assessment

1. Pacific cod

‘a. Canada _
Pacific cod are commercially abundant in four regions of
Canadian:waters--PMFC areas 4B (Georgia Strait and vicinity), 3C
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(southwest Vancouver Island), 5A/B (Queen Charlotte Sound), and 5C/D
(Hecate Strait and Dixon Entrance). Inter-regional migration is minor
or negligible, based on numerous tagging experiments.

Stock assessment techniques are still primitive for the most part,
because we have lacked both detailed analyses of landing statistics and
agé compositions of landings. For the three major -cod-producing regions
(3C; 5A/B; 5C/D), landing statistics are now in good shape, and computa-
tion of age composition data (based on length-frequencies, but not
“validated yet) will be complete this year.

Pacific cod stocks appedr to be in satisfactory condition in areas
4B, 5A/B, and 5C/D, but not so in area 3C. Only conventional analyses
of landing statistics were employed for all regions except Hecate Strait
(5¢/D). There, both landing statistics and age composition data were
available and used in a complex computer analysis, the results of which
were presented at the INPFC Groundfish Symposium in October, 1981.
Principai conclusions were (1) historically the stock has been under-
fished and increased fishing mortality should decrease abundance
oscillations; and (2) natural mortality may be density-dependent. A
detailed description of how the model operates is scheduled for comple-
tion this year. o _ ’

In area 3C, Pacific cod abundance remains at a low level, and may
be due in part to adverse environmental conditions, particularly in 1978
and 1981. ' .

_ ' Despite our prediction of a small spawning stock for 1982, the
fishery was opened during Fébruary 1-March 12. Unfortunately, the
prediction was correct. We will continue to fecommend a January-March
closure of this area until cod~abundance'1ncreases substantially,
because we believe that this stock is vulnerable to recruitment over-
fishing during the spawning season at 1bw levels of abundance. The
principal spawning ground is relatively small, and new, more efficient
trawling techniques have been developed for this ground.
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b.. United States

Mr. Pedersen commented on Pacific cod in Puget Sound,
indicating that tag returns suggest that Puget Sound contains only one
Pacific cod stock which apparently utilizes five or six major spawning
areas. Mr. Pedersen noted that 1ahd1ngs have varied from 250 to 400 mt
between 1978 and 1981 with peak 1andings in 1980. Landings from the
Gulf of Georgia region have shown no appreciable decline but CPUE is

decreasing.

2. Rockfish

a. Canada v _

Mr. Leaman reported on Canadian efforts at Pacific ocean
perch reconstruction using a sequential analysis model of Fournier and
Archibald (1982). This model uses a stochastic orientation that in-
corporates errors in catch .and age estimation. Using the model they
determined that Pacific ocean perch virgin biomass in Goose Island
Gulley was 81,000 mt, but following extensive exploitation between 1965
to 1968 that stock size had declined to 13,000 mt by 1977.

Mr. Leaman discussed his Pacific ocean perch trawl survey methods
described as "an encounter response design." There was considerable
exchange of views on the comparison of this method and the random strat-
ified sampling approach typically employed forﬁthe area-swept method of
estimating groundfish populations. '

b. United States _
Studies to evaluate the application .of hydroacoustic/sonar

techniques in the assessment of widow rockfish were conducted by NMFS
in 1981 and 1982. 1In 1981, the work was a cooperative venture with the
University of Washington and was focused on four known commercia1
grounds off the central Oregon coast. Significant findings were that
(1) the Simrad S Q sonar is inferior to omnidirectional sonars as an .
assessment tool, (2) extremely contagious distribution and dynamic
schooling behavior will produte large variations in population esti-
mates, (3) future survey designs must incorporate two stages--location
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and identification qf'schoo1s and then intensive assessment effort on
those well defined areas of- aggregation, (4) diel series of measurements
are needed to establish period of greatest resource aggregation and most
appropriate survey times, and (5) more fishing is required to assist in
hydroacoustic target identification. '

A second study was conducted on the same grounds and one additional
area in March-April, 1982 to examihe many of the questions posed by the
preceding work. Primary objectives were to increase efforts to identify
mid-water hydroacoustic targets through trawling and to determine var-
iability in availability (schooling) over short- and long-term intervals
_ through replicate hydroacoustic/sonar sampling. The study was hampered
by small quantities of widow rockfish, evasive'behavior exhibited by
'traw] targets, and high densities of Pacific whitihg,in the study area.

Fishing results indicate that predominant mid-water species on the
~ grounds are Pacific whiting shortbeT]y rockfish, widow rockfish, and
redstripe rockfish. The species most likely to be éonfused with widow
rockfish on‘echograms'is shortbelly rockfish, but with broper equipment
and practice even they can be distinguished.“,Widow rockfish were very
patchy in their distribution and absent from some grounds, but suffi-
cient repetitive surveying was completed to allow a measure of avail-
ability variability. |

Preliminary analyses indicate that the methodology will have to
undergo further refinement before effective resource monitoring can be
achieved. Problems related to sonar and hydroacoustic target identifi-
cation, determining_réa] school sizes detected by sonar, and accounting
for'changing availability will require further investigation. The
‘rationale and justification,for‘accepting such- a commitment will be
evaluated given the present status of the fishery, the resource avail-
ability of other assessment methods, and the need to meet other research
needs. o '

Mr. Tagart presented preliminary results on the status of the
yellowtail rockfish stocks in the United States portion of the INPFC
Vancouver and INPFC Columbia areas. (Following the TSC meeting the
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yellowtail rockfish status of stocks document was completed and is avail-
able as Washington Department of Fisheries Technical Bulletin No. 71.)

Mr. Demory informed the TSC that Oregon bio]ogiéts are preparing a
status of stocks document on canary rockfish summarizing life history,
distribution, fishery trends, as well as producing estimates of biomass,
sustainable yield and allowable catch. _ 4

Mr. Jow states that California would also be preparing status of
stocks documents on bocaccio and chillipepper rockfish. '

- Mr. Pedersen discussed initial attempts of the Washington Depart-
ment of Fisheries hydroacoustic staff to estimate black rockfish abun-
dance at offshore pinnacles. Assessments were gttempted by traversihg’
the pinnacle in a star pattern. Pre]iminary results suggest further
research should be conducted.

3. Sablefish

a. Canada ‘ ‘

Sab]efish are managed as a single stock in the Canadian zone.
‘The present annual quota of 3,500 mt was based on general production
modeling of catch and CPUE data for the 1969-1979 Japanese longline
fishery. The discontinuation of this fishery and the absence of a
suitable time-series of catch at age data and domestic trap fishery
statistics have precluded an'assessment of the current'performance of
the sablefish stock(s) using traditional methods. Stock assessment
methods are presently being re-evaluated with a substantial emphasis on
biological considerations. Preliminary results of'pOpu1ation modeling
using tag release and recovery data indicate the method may provide a
useful tool to assess stocks. Fishery statistics indicate stock(s) are
currently in a steady state. j

The recruiting strong 1977 year-class is being monitored to assess

its contribution to the fishery and to help evaluate optimal harvesting
policies.
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b. United States
Sablefish abundance indexing was begun in 1978 and:continued

in 1981 with longline trap gear at specific sites off southeast Alaska,
Washington, Oregon and California. Results of the 1981 work indicate
that the relative abundance of sablefish off southeast Alaska was about
'34% less than in 1980 in contrast: to modest increases which had been
observed at most sites between 1979 and 1980. Prerecruit sablefish (<57
cm) seemed to be'more'abundant in- 1981, but catch rates of marketable-
size sablefish were down by 53%. What appears. to be a strong 1977
year-class dominates the prerecruit component and should be entering the
marketable-size group over the next two to three years. Results of the
1981 U.S.-Japan longline survey produced trends opposite to those above,
and this discrepancy’has not been resolved. Declines in relative abun-
- dance off Washington, Oregon and California were also indicated by the
trap survey in 1981. The greatest decrease was found off Oregon where
catch rates were down 53% from 1980. Decreases occurred in both pre-
recruit and marketable sizes off Oregon, but only in the 1argér fish off
Washington. o '

The sablefish abundance indexing program is undergoing reevaluation
and as a result, changes in the experimental design are likely to be
~ implemented. '

4. Flatfish
~ a. Canada .
| _ A wide variety of techniques have been employed for flatfish
stock assessment., o
In Hecate Strait (PMFC 5C/D/E) three major species are involved:
rock sole, Dover sole, and English sole.  On the west coast of Vancouver
Island (PMFC 3C/D) Dover sole and petrale sole are the major épecies
considered.
In Hecate Strait long (greater than or equal to 30 year) time
series of catch/effort and ageing data exist for rock sole and English
sole.
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Both surplus production anéTyses and dynamic pool modeTs have been
used in assessments for these species. ‘Recently, a surplus production
model incorporating a stock-recruitment relationship was used. Results
were similar to Schnute-Schaefer est1mates for rock so]e and- Engl1sh
sole (area 5D).

Surplus production analyses failed with the English sole time
series when 1981 catch data were included. : »

Estimates for g were poor and the 1981 Catch/effort observation was
consistent with a much larger stock size than the previous year's obser-
vations. _ |
For rock sole in Hecate Strait, surplus production, dynamic surp]us
production, Deriso estimates, and yield simulations based on cohort
analysis are in close agfeement. Results “indicate a slow recovery for
the rock sole stock in area 5D while the stock in area 5C is near
optimum levels. ' y

Trip limits and a spawning area closure (5C), implemented in 1980
have helped maintain the stock level for rock sole in area 5C and
promote rehabilitation of rock sole in area 5D.

Cohort analyses have been completed for area 5D rock sole and
English sole, and yield simulations undertaken. Analysis of ageing
error in rock sole and Engllsh sole time series is to 1ower est1mates
of M for both species.

Surplus production analysis for Dover sole in Hecate Strait is
Timited by the quality of fishery data. Only 11 years of catch data is
suitable for this purpose. Detailed age statistics are being compiled -
for the stock. Analysis of CPUE data indicates that the stock is
currently being exploited at an optimum level.

An alternative to qualified catch per unit effort time series has
been used by Westrheim. New catch-effort time series (possibly more
reflective of true effort in a multi-species fishery) for rock sole and
English sole (area 5C/D) will soon be available for analysis.

In PMFC 3C/D catch rates for Dover sole appear to be consistent
with recent biomass estimates and estimated natural mortality rates for.
the species.
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Petrale sole catches for areas 3C/D have been previously determined
to be a function of recruitment. A trip 1imit has been imposed to pro-
tect spawning stocks. The petrale sole age data base is being updated
to assess the effects of trip limits and area closure on stock levels.

Flatfish stocks in other areas are presently being monitored with
-regard to changes in catch per unit effort and age structure.

b. United States |
- Late in 1981, in response to PFMC Groundfish Management Team

assignments to its members, Oregon began major analyses of our long time
series of data from the Dover sole fishery. 0bject1Ve is to produce a
document which summarizes 1ife history, distribution, the fishery,. and
produce the usual estimates of biomass, MSY, a]]owab]e biological catch,
etc. needed for management, for each INPFC area.

Mr. Rigby stated that the status of the starry flounder population
fn southeast Alaska was determined by monitoring sex ratio of the catch
with onboard observers. A precursor to dec]inihg CPUE is a decline in
the proportion of female starry flounder. Management has been changed
to allow fishing for sfarry flounder by permit only.

5. Pacific whiting

a. Canada

Pacific whiting .in the Strait of Georg1a are managed as a
distinct stock separate from the offshore wh1t1ng
» B1omass estimates from ichthyoplankton, hydroacoustic and swept
volume assessment techniques undertaken in the Strait of Georgia in 1981
indicate abundance is greater than prev1ous, less comprehensive studies
have shown. -Preliminary estimates from the 1981 study ranged from
80,000-120,000 mt. ‘Mortality estimates are now thought to be 1ower'than
earlier estimates. Hence, although the abundance of whiting is greater
than earlier biomass surveys indicated, the lower rate of mortality dic-
tates ‘a lower rate of exploitation. As a result, the annual quota of
10,000 mt remains unchanged. The whiting fishery in the Strait of
Georgia began in 1979. The landed catch in 1979 and 1980 was 516.3 mt
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and 508.1.mt, respectively. In 1981 landed removals rose to 2,408 mt.
The present quota will be reevaluated if and when full utilization is
anticipated. ,

A review of the commercial fishery for whiting in.offéhore waters
suggests that a whiting fishery could be sustained’Annua]Ty for four to
six months during June-Novembef. Concentrations of whiting in Canadian
offshore waters are considered part of a(sfock that undergoés an exten-
sive coastal migration from Baja California to Vancouver Island.

Studies have indicated 1arger individuals of any particular
year-class are found in the Canadian zone, indicating the large fish
undergo more extensive migrations and that larger fish tend to migrate
into the Canadian zone. There was strong evidence of prominent year-
classes with the 1970 year-class accounting for 26.1% of all fish -
sampled in 1979, 49% in 1980, and 30% in 1981. A strong 1973 year-class
entered the Canadian fishery in 1980, representing 23% of the catch and
30% in 1981. While there is little doubt that the concentration of
whiting present in the Canadian zone can support a commercial fishery,
the implications of overfishing the large older and predominantly female
whiting are poorly understood. Preservation of this component of the .
stock may be maintaining the reproductive potential of the stock partic-
uTar]y during adverse environmental conditions. Until more is known:
about the stock dynamics, particularly with respect to the role of
older, larger females, it is believed that the portion of the stock in
the Canadian zone should be harvested conservatively.

Until more reliable estimates of the biomass in the Canadian zone
‘are made, and until the value of the older and 1arger female whiting to
recruitment has been assessed, the quota for Pacific whiting in the
Canadian zone is 35,000 mt. ‘ ’ '

b. United States |

The effects of environmental conditions on recruitment of
Pacific whiting have been examined in a statistical stUdy. Upwelling
during the spawning months appeared to be closely correlated to year-
class strength. The hypdthesized mechanism is the transport of larvae
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offshore. In a multiple regression model, 72% of the variability in
year-class strength may be explained by three factors: upwelling, tem-
perature, and spawning biomass. The model was apparently accurate in
predicting weak year-classes in 1974, 1975, and 1976, and a strong
year-class in 1980. The strengths of the 1978 and 1979 year-classes are
as yet unknown. The model predicted 1977 to be moderately strong,
although it actually appears to be very strong.

Additional mode]ing efforts have been directed at simulating
Pacific whiting population dynamics, especially those related to highly
variable recruitment. Management problems associated with the Pacific
whiting offshore stock and fishery appear'to lend themselves well to an
application of a slightly modified version of the Getz-Swartzman model.
 Since variabi]ity in year-cTass strength appears to be an important and
reqgular feature of most commercially important fish stocks, management
“must begin to-consider the resulting year-to-year variability in stock
‘biomass when setting fishing quotas and general management policy. With
this in mind, Getz and Swartzman developed a model of a fish population
and resultant.fishery dynamics based on classical Beverton and Holt
analysis but- featuring a stock-recruit re]atiohship that is a transition
matrix giving the probabilities that given recruitment levels can arise
~ from different levels of stock abundance. With this model the popula-
tioh age class distribution is replaced by a probability vector for each
age class, giVing the probability that the (biomass) level of that age
class is in each of n arbitrary biomass categories fanging between zero
-and some maximum. _Instead of computing deterministic yield and stock
level, the model computes expected values and variances for each of the
variables. '

A first app11cat1on of the mode] 1nd1cated above a]] that the con-
cept of MSY is rather meaningless when dealing with a resource that
exhibits both short- and long-term variability. Env1ronmenta1 condi-
tions over the past 10-15 years have been favorable for higher than
average product1on and at this high point of a long-term product1on
cycle an MSY»of 225,000-250,000 metic tons (mt) is suggested. However,
if MSY is estimated for the entire stock over a longer period (>20
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years), the analysis indicated that MSY should be no 1argerithan 175,000
mt. Short-term variations in production .reduce the ut111ty of the MSY
principle even further,

The analysis suggested that significant improvements in average.
yield and CPUE would be obtained through year-to-year adjustments of
yield and effort. Such an approach would utilize surplus pkoduction in
as efficient a manner as pbssib]e, while maintaining the productive
capacity of the stock. :

Future study will be devoted to examining the sensitivity of
management decisions to changes in the algorithm and model parameters.

6. Dogfish

a. Canada v

Our stock assessment of dogfish has relied on a discrete-
t1me, deterministic "age-structure" model comp]eted in 1978 (see Wood
et al., 1978, J. Fish Res. Bd. Cn.). Marketable biomass was estimated
at 120,000-150,000 mt. A_coast-widé estimate of MSY was 8,000-10,000
mt. _ '

Current research in pursuit of rational management of the dogfish

resource has concentrated on tagging dogffsh,‘primarily in the Strait of
Georgia, for the -purpose of stock delineation and age validation.
Short-term tag recovery data indicates dogfish move extensively within
the Strait of Georgia. Recent studies of oxytetracyc]ihe-injected fish
recovered after tagging indicate estimates of age are valid. Additional
tagging studies are planned. |

b. United States

Mr. Pedersen stated that CPUE for the Puget Sound dogfish
fishery had declined recently. Furthermore, the market for dogfish
collapsed in 1980. The fishery is currently limited to the Strait of
Georgia and Strait of Juan de Fuca.
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7. Pollock

a. Canada

The fishery for pollock has only recently developed with the
creation of markets for fillets and roe, and the general use of mid-
water trawls. Production peaked in 1980 and has since declined.

As pollock form a component of the whiting—pol]otk biomass in the
Strait of Georgia,‘estimates of pollock biomass were obtained during the
1981 hydroacbustic, swept-volume, and ichthyeplankton surveys. During
~the survey period pollock biomass was estimated at approximately 20,000
mt. Stock delineation prob]ems regard1ng pollock in southern British
Co]umb1a waters have not been reso]ved '

b. United States v .
There was no reported stock assessment for pollock. Mr.

Pedersen reviewed the pollock fishery in washingtoh state, indicating
the fishery apparently collapsed by early 1982,

8. Pacific ha]ibut

a. Internat1ona1 Pac1f1c Ha11but Comm1551on

With the exception of British Columbia, ha]1but abundance and
"productivity are increasing, although part of the increase in CPUE
observed in the fishery appears to have resU]ted from higher availabil-
ity of fish ‘rather than greater abundance.

Surplus production (former]y called equ111br1um yield) was
estimated at 29,030 mt under 1981 conditions. This surplus is almost as
high as earlier estimates of MSY, suggesting that halibut stocks are in
good conditions Unfortunate]y, nearly half of this production (12,701
mt) was estimated to be lost to 1nc1denta1 catches in-other fisheries,
teaving only 16,329 mt of surplus for the setline fishery. The IPHC
~staff has recommended harvesting at a rate of 75% of the available sur-
| plus production; thUs the recommended setline harvest would be 12,247
-mt., The IPHC is hopefu] that incidental catches will be reduced and
th1s would mean additional surp1us for the ha11but fishery. Larger
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numbers of juvenile halibut have been observed in recent years, indicat-
ing that halibut stocks should continue to improve during the 1980s.

Recent increases in fishihg effort which, in turn, have contributed
to short seasons are a serious problem to the proper management of the
fishery. Although IPHC has no authority to institute a ]imited entry
program, the Canadian government and the U.S. North Pacific Fisheries
Management Council are presently considering a "share system" type
limited entry program. Under this program, each vessel owner would be
allocated a percentage of the catch limit based on past performance in
the fishery. Such a system could result in essehtia]ly a year around
halibut fishery because there would be little need to restrict the time
of year the fishery takes place. '

9. Lingcod

a. Canada ‘

Lingcod in the-Strait of Georgia are currently managed as a
single stock. As a result of declining Tingcod abundance in the Strait
of Georgia, an extension of an existing winter closure-was implemented
in 1979 to protect spawning stocks and to reduce the catch. Research
activities have included a program td.monitor larval production in an
attempt to evaluate the success of the closure at incréasing'stock
abundance and to examine factors controlling recruitment. Until the.
principal factors affecting recruitment can be identified, and until the
impact of the various exp]oitétion processes is recognized, the selec-
tion of the most appropriate rebuilding strategy will be impaired. .

In offshore waters, lingcod abundance undergoes mafked oscillations
as a result of fluctuating year-class abundance,'whereby one or more
strong year-classes recruit at periodic intervals and sustain the fishery
for the duration of the cohort(s). The absence of an adequate time- '
series of catch at age data has precluded a comprehensive assessment of
lingcod stocks in Canadian waters. Validation experiments, based on OTC
recovered tagged lingcod, indicate the method of ageing lihgcod is valid
over the range of ages examined. These studies are continuing.
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b. United States

Mr. Pedersen discussed the results of a report on the biology
- and fisheries for lingcod in Puget Sound (see. Bargmann, 1982, Wash.
Dept. Fish. Tech. Rept. No. 66). It's felt that the lingcod population
is rebounding in Puget Sound and 11ft1ng the f1shery c1osure in the

moratorium area on a trial basis is be1ng considered.

B. Related Studies

-1, Sablefish-Stock De]ineation and Transboundary Considerations

Sab]ef1sh discussion focused on two topics, the need for a
coast-wide status of stocks documentation on sab]ef1sh, and the 1mp11ca—
tions of Mr. Bracken's theory on sablefish movement.

“Mr. Bracken hypothes1zes that southeast Alaska and Canada represent
-pooling areas for sablefish spawning stocks and that juvenile sablefish
found in the Gulf of Alaska are destined for these pooling areas. He
~supports this theory with evidence from tag recoveries. ‘
Criticism of Mr. Bracken's theory centers on his failure to adjust
- tag recovery data according to the concentration of fishing effort. Mr.
Cass reports that Canadian b1o]og1sts have released 125,000 tagged
sablefish since 1977 and recovered 8 000 tags. Information from tag
recoveries shows little adult migration, 1-8% from one Canadian zone to
another, with 4-5% movement from one INPFC area to another. Tag recov-
eries of juveniles released at inshore waters show extensive movement
offshore, but 95% are recovered in Canadian waters.

Mr. Bracken pointed out a need to resolve differences on sablefish
ageing, natural mortality and movement before an agreed upon scenario
for the status of sablefish stocks can be resolved.

- Some discussion followed on the use of INPFC as a vehicle for
organizing a sablefish workshop. Dr. Balsiger informed the TSC that
INPFC is preparing a comprehensive report on sablefish, but the report
will not be published until Tate 1983, Meanwhile, Alaska Sea-Grant is
organizing a meeting to discuss sablefish in March, 1983. The TSC
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recommended a working group be formed to provide Alaska Sea-Grant with
suggestions for agenda topics at their sablefish workshop. {(See agenda
item XI, TSC recommendations.)

2. Feasibility of Applying Hydroacoustic Sonar Technigques to

Widow Rockfish Assessment

Mr. Wilkins, NMFS, reported on a three phase project conducted
'by NWAFC to assess widow rockfish abundance. Phase 1 of the project was
a study of widow rockfish behavior; phase 2 was the development of
methodology for estimating widow rockfish abundance; and phase 3 was a
feasibility study of the applications of the developed methodology on a
production basis. '

During phase 1 observations were made on the diel variation in
widow rockfish abundance-at a known ground, using conventional sonar and
hydroacoustic echo integration the number of schools, school shape and
school density were recorded. During phase 2 a method was developed
usihg sector scanning sonar and conventional hydroacoustic echo integra-
tion to determine the number and size of schools and the density of fish
within a school. During phase 3 the methods developed in phase 2 were
applied to fishing grounds at Hecate Bank, Fingers and Halibut Hill, all
Tocated along the southern Oregon coast. |

Widow rockfish were found to be largely off bottom, feeding in the
deep scattering layer during the day and aggregating at night. 4Schoo]$
were found to form dense cigar shaped traces on chart recorders and be
several fathoms tall. Shortbelly rockfish could be mistaken for widow
rockfish and dense layers of whiting could mask the presence of widow
rockfish. | |

During phase 3, considerable problems were encountered with var-
iability and availability of widow rockfish schools as well as target
identification. Prognosis'for future application indicates the method
is of limited use due to a reduction in overall widow rockfish abun-

- dance. The method may be useful in assessing shortbelly rockfish,
however further development and application are temporarily suspended.
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3. Suggestions for Joint Research

a. Pacific cod _

Mr. Westrheim reviewed recent landing trends for Pacific cod
in PMFC area 4B (Cénadian MSA 19). He's concerned with large increases
in landings of apparently transitory Pacific cod and is. curious about
the effects of these landings on épawning stocks in PMFC area 4A. Mr.
~ Westrheim suggests é review of the Pacific cod fisheries in PMFC area
‘4A, looking for fishery developments simialr to those observed in area
4B or any other unusual trends in recent production.

b. Otolith exchangg

Mr. Tagart suggested that an exchénge of rockfish otolith be
arranged between WDF and the age reading laboratory at FAO in Naniamo.
Mr. Leaman concurred and an exchange will be initiated.

4. Other

~ a. Centralized age reading laboratory
Mr. Tégart discusses a U.S. proposal to create a tentra]ized
groundfish age reading laboratory. Canadian biologists were asked to
comment on the usefulness of such a 1abora£ory in standardizing age .
reading technigues.

~ b. Age determination and validation
Discussions continued on the merits of the "break and burn"

versus the whole otolith technique of otolith ageing. The TSC passed a
resolution calling for action by each government agency (see agenda item
XI, TSC recommendations).

t. SCUBA fishermen survey

Mr. Pedersen discussed WDF's program to obtain groundfish
catch data from SCUBA fishermen. Through a logbook and interview system
the number of divers, diving days, and proportion of dives dedicated to
spear fishing are determined. Interviews provide data on the catch
composition and CPUE. WDF has been working closely with organized
diving groups to promote the program. ' '
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C. Cooperative Research with Other Nations

1. Canada

There was no information provided on this topic by Canada
although Canadian scientists did participate with U.S. scientists at the
Pacific whiting workshop (see agenda item X.B) and with the U.S. in a
working group on Pacific ocean perch (see agenda item X.A.2).-

2. United States

In 1981 the United States had cooperative reseafch arrangements
with Japan, PoTand, Republic of Korea, and Canada. Cooperative arrange-
ments ranged from approval of research and sharing of results to inte-
gration of foreign vessels into comprehensive resource surveys with
joint analysis and reporting of results. Twenty-one fofeign_véssels
conducted research inside the U.S. FCZ; These vessels participated in
ichthyoplankton/pollock/crab surveys in the Bering Sea; ichthyplankton/
pollock/Atka mackerel/rockfish trawl surveys'and sablefish/Pacific cod.
Tongline surveys in the Gulf of Alaska, and ichthyoplankton/Pacific
hake/rockfish/herring surveys in the Washington-California region.

Additionally, as a result of the 1982 U.S.-Canada Pacific whifing
workshop, scientists of both countries will work together on studies of
Pacific whiting parasitology, population dynamics modeling, fecundity,
and sex ratio differences by area.

IX.  OTHER TOPICS FOR DISCUSSION

A. Pufpose and Re-assessment of Agency Reports

Discussions of the agency reports concerned their 1ength, content
and relevancy. It was determined that readers of the agency reports not
intimately familiar with the fisheries find them informative as written.
Nonetheless, condensation of the fishery review section of'the»report to
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the Parent Committee was found to be useful. Additional reports from
working groups should be appended to the Parent Committee report.

B. Other

1. PAC FIN Update

Dr. Harville reviewed the purpose and progress of PAC FIN
(Pacific Fisheries Information Network). He requested that TSC consider
.'at'its next meeting an evaluation of the current PMFC groundfish data
series. and PAC FIN to determine if each should be continued or consol-
idated. '

. 2. Puget Sound Groundfish Management

Mr. Pedersen reviewed a proposed new management plan for Puget
Sound groundfish fisheries. The plan examines harvest of 20 key species
in nine areas by various USer groups and establishes allocation guide-
lines among the user groups. This plan is a continuing effort to
promote regulations which prevent overfishing.

X. PROGRESS»ON'1981 RECOMMENDATIONS

A. Technical Subcommittee

1. Tagging Inventory

ANl égencies exchanged information on tag releases from 1971 to
1981.

2. Pacific oceén perch'working'Grqup

The report of the working group on Pacific ocean perch is
contained in Appendix C of this report. Central to the disagreements
between Canada and the United States was interpretation of age data for
Pacific ocean perch. This issue resulted in a discussion of the
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usefulness of a Pacific ocean perch WOrkshop. The jdea of a workshop
was dismissed on the grounds there was inadequate time for its organ-

ization.

B. Parent Committee

1. Pacific whiting Workshop

The report of the working group on Pacific whiting is presented
in Appendix C of this report.

XI.  TECHNICAL SUBCOMMITTEE RECOMMENDATIONS

A. Technical Subcommittee

1. Sablefish Status of Stocks Working Group

The TSC recommends that a sablefish working group be formed
which will consist of G. McFarlane (FAO, Canada), B. Bracken (ADF&G)
and Chairman J. Balsiger (NMFS). This working group is to consider
inadequacies and uncertainties in present data and data analyses which
lead to status of stocks documents and consequently management decisions
on a coast-wide basis (California to the Bering Sea). _

The working group will subsequently communicate with sponsors of
the upcoming sablefish symposium to be held in Anchorage, Alaska in
March, 1983. They will suggest agenda items for that meeting which .
might provide additional data or alternate analytical methodologies to
alleviate the uncertainties mentioned above. .

Following the sablefish symposium thé‘working group'will review the
proceedings and report to the next TSC meeting with any‘further recom-
mendations. |

2. Age Reading Review

The TSC recognizes that resolution of the disagreement over the
validity of the break and burn method of age determination from otoliths
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' requires immediate attention, because of mahagement implications of the
different instantaneous natural mortality values derived from thé break
and burn versus. the whole otolith methods of interpretation. The TSC
recommends that a) each agency should critically review the evidence
regarding the break and burn method of age determination; b) determine
the agency's position regarding whether or not the method should be

accepted as the current state-of-the-art method of ageing otolith; and
c) bring that position in writing to the January, 1983 meeting of the
Parent Committee.

3. Council Participation at TSC Meetings

The TSC recommends that representatives from the Pacific and
North Pacific Fishery Management Councils be invited to attend annual
TSC meetings. '

B. Parent Committee

There were no recommendations.to the Parent Committée.
XII.  SCHEDULE OF FUTURE MEETINGS

A. Parent Committee is scheduled to meet on January 10, 1983 in
Monterey, California.

"~ B. The 1983 meeting of the TSC will be.he1d'in California at a
~date and place to be determined.

XITI.  ELECTION OF CHAIRPERSON

Phil Rigby, ADF&G was elected Chairman of TSC.

50



XIV.  ADJOURNMENT

The TSC expressed their appreéiation to Mr. Tagart and WDF for
arranging the meeting location and accommodations. The meeting was
adjourned at 5:30 p.m. on June 10, 1982. '
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111,
Iv.

VI.
VII.

VIII.

APPENDIX A
‘ AGENDA FOR THE
23rd ANNUAL MEETING OF THE TECHNICAL SUBCOMMITTEE OF THE
CANADA-UNITED STATES GROUNDFISH COMMITTEE

CALL TO ORDER.

- APPOINTMENT OF SECRETARY

APPROVAL OF AGENDA

INTRODUCTIONS _ »

TERMS OF REFERENCE OF THE SUBCOMMITTEE

REVIEW OF AGENCY GROUNDFISH PROGRAMS

REVIEW OF NORTHEAST PACIFIC GROUNDFISH FISHERIES
A. Canada United States Fisheries

1. Commercial fisheries--new fisheries, notable changes
‘resources, landings, markets, etc.

a. British Columbia
b. Alaska

c. MWashington

d. Oregon

e. California

2. Recreational fisheries--where applicable
British Columbia

a.

b. Alaska

c. Washington
d. Oregon

e. Catifornia

B. Joint-venture Fishefies
1. Canada. ’
2. United States 1nc1ud1ng Bering Sea and Gulf of A]aska

- C. Foreign F1sher1es

1. Canada
~ 2. United States including Bering Sea and Gulf of Alaska
GROUNDFISH RESEARCH
A. Stock Assessments
1. Pacific cod
2. Rockfish
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B.

C.

3. Sablefish

4, Flatfish .

5.  Pacific whiting
6. Dogfish

7. Pollock

8. Pacific halibut
9. Lingcod "

10. Other

Related Studies

1. Sablefish--stock de]ineation and transboundary consider- -
ations. : '

2. Feasibility of applying hydroacoustic sonar techniques to
widow rockfish assessment.

3. Suggesticns for joint research.

a. Pacific cod
b. Otolith exchange

4. Other

a. Centralized age reading laboratory
b. Age determination and validation
c. SCUBA fisherman survey

Cooperative Research With Other Nations

IX.  OTHER TOPICS FOR DISCUSSION

A.

Purpose and re-assessment of agency reports and the report to
the Parent Committee with respect to current data needs, data
systems, report requirements, etc., for management plans.
Other

1. PAC FIN Update

2. Puget Sound Groundfish Management

X.  PROGRESS ON 1981 RECOMMENDATIONS

A.

B.

Technical Subcommittee

1. 1971-1981 Taggihg Study Inventory
2. Pacific ocean perch Working Group
Parent Committee

1. Pacific hake workshop
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XI. 1982 TECHNICAL SUBCOMMITTEE'RECOMMENDATIONS
A. Technical Subcommittée
- B. Parent Committee
XII. SCHEDULE OFVFUTURE MEETINGS
XIII.  ELECTION OF CHAIRPERSON
XIV.  ADJOURNMENT
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INTRODUCTION

" The Technical Subcommittee of the Canada-United States Groundfish
Committee recommended at their 22nd annual meeting forming a working
group of Canadian and U.S. scientists to "identify points of agreement,
review areas of disagréement and review potential impacts of alternative
managemént strategies on the status of the Western Vancouver Island

(WI) stock of Pacific ocean perch" (Sebastes alutus).. The working

group:met in Nanaimo, British Columbia on April 13-14, 1982.

RESULTS

The WVI stock of S. alutus was described by Gunderson (1977) as
occurring between 47°20'N. latitude and 49°N. latitude, which
cdrresponds with the boundaries of PMFC areas 3B and 3C. Landings bf
S. alutus from area 3D have never been large (<300 mt) and while the
precise northern boundary of the WVI stock is unknown, historically
landings from south of Cape Cook are considered as being from the same
stock as those from area 3C. PMFC areas 3B, 3C and 3D comprise the
"INPFC Vancouver area. ' |

Historically, the WVI stock of S. alutus has supplied a substantial
proportion of the coastwide S. alutus landings. Between 1960
and 1964 the WVI stocks were exploited exclusively by domestic
- (U.S. and Canadian) fishermen, landings from the WVI stock averaged
37‘percent of the combined Queen Charlotte Sound, Vancouver and
Co]umbia area 1andin§s with peak landings of 3,867 mt occurring in 1963

(Westrheim, et al., 1972). From 1965 to 1970, a period of intense
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foreign fishing, landings by’foreign and domestic fishermen from the
WVI stock averaged 23 percent of the coastwide landings with peak 1andings‘
of 16,358 mt in 1966. By 1969 as a direct result of excessive foreign
fishing the WVI stock of S. alutus was severely depleted (Gunderson,
19775. By 1974 domestic landings were at an all time low of 256 mt.
In 1977 the U.S. banned all non-North American fishing in the United
States portion of the INPFC Vancouver area and Canada allowed only
incidental landings from 1977 to 1979. United States landings began
to increase on the strength of a relatively strong year class of

S. alutus until by 1978 they reached 958 mt. Fearing domestic over-
harvest of the remaining S. alutus biomass the U.S. joined Canada in
imposiné various landing restrictions in 1979. By 1981, domestic
removals were approximately 750 mt (Table 1).

Since 1969,.$evera1 reports have been completed describing the
status of S. alutus stocks. Virgin biomass of the WVI stock was
inferred from Westrheim, et a]., (1972) at approximately 81,000 mt.
Kimura (1981) reported that biomass in 1969 was 25 percenf of biomass
in 1956. Working backward from Gunderson's (1981) cohort analysis
this implies a Virgin biomass of approximately 62,000 mt. Kimura and
Tagart (1982) estimated virgin biomass at 53,000 mt. Westrheim
et al., (1972) estimated biomass from 1966 to 1968 at 34,000‘mt, while
Gunderson's (1981) estimates for the same period were 36,411 mt.
Kimura and Targart (1982) estimated 1969 biomass at 13,250 mt, while
the TSC (1972) and Gunderson (1981) showed mean biomass from 1969 to
1971 6f 18,700 and 15,454 mt respectively. Mean biomass between 1972

and 1974 was estimated at 16,700 mt by Gunderson, et al., (1977) and
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at 11,626 mt by Gunderson (1981). Between 1975 ahd 1977 Fraidenburg,
et al., (1978) estimated 17,800 mt of biomass, although they suspected
this esfimate was biased toward the high side. Gunderson (1981)
estimated'1977 biomass at 7,391 mt, which compares with a U.S. trawl
survey estimate of 10,304 mt (based on a 25:75 partition of biomass
north and south of the U.S.-Canada provisional boundary and an estimate
of 7,728 mt of biomass in the U.S. zone) (Fraidenburg et al., 1978).
Ih 1979 the U.S. conducted a second trawl survey estimating 5,711 mt
in the U.S. zone (Wilkins, et al., 1979), at the same time Canada
conducted a similar trawl survey and estimated 6,200 mt of biomass
“in the Canadian zone (Stocker, 1981). It seems apparent that the
abundance of the WVI stock of S. alutus was in a steady decline frém
1966,at least until 1977.

The U.S. and Canada estimate allowable biological catch (ABC) in
different ways. The U.S. ABC is based on a biomass growth function
in Gunderson (1978).’ The function assumes constant recruitment,
annual catch, growth rate, and natural mortality. Based on the
Pacific Fisheries Management Council (PMFC) desire to rebuild the
S. alutus biomass in the U.S. zone of the INPFC Vancouver area over
a 20 year period, ABC is obtained by determining the catch that produces,
“over a 20 year peripd, the desired final biomass given some initial
biomass. Assuming an initial biomass of 5,700 mt, average annual
recruitment of 2,473 mt, growth rate G=.08, natural mortality rate
M=.15, and final biomass}of 22,500 mt, ABC is estimated at 600 mt per
year. Canada bases ABC on estimates of equilibrium yield (EY) where

‘EY = MB and M is natural mortality and B is biomass. Canada is
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currently using the WVI stock of S. alutus to conduct an experiment
testing the effect of'a11owing large re]ative.but small absolute increases
in ABC on the abundance and mortality rates of the exploitable stock.
Canada.estimates EY in the Canadien zone of the Vancouver area at 300

mt, based on a biomass of 6,000 mt and an M value of .05. They have

set ABC at 500 mt.

The U.S. and Canada disagree on estimates of fhe rate of natural
mortality (U.S. M=.15, Canada M=.05). This disagreement centers on the
technique employed fo age rockfish. U.S. age readers use a widely
accepted aging technique which counts annuli on the sufface of an
otolith. Canadian age readers use a recently applied technique which
counts annuli on the burnt cross section of a brokeh otolith (Beamish,
1979). Canadian age readers have obtained good agreement between
surface and either sectioned or broken/burnt age reading estimates up
to age 17, but beyond age 17 the surface age technique is less reliable.
Comparison of U.S. and Canadian age readings based on the surface age
technique demonstrated deviations between Canada and the U.S. for fish
ten years and older (Westrheim and Harling, 1973), with the U.S.
consistently assigning a lower age than Canada. Thus, the U.S. and
‘Canadian ages up to age 17 are not comparable, although anecdotal
information in Gunderson, 1978 suggeéts that U.S. readers did begin to
: estimate ages as sTightly greater after 1972. Maximum age based on
surface age reading is approximately 30 years; while, maximum age
assigned from "break and burn" or sectioned age reading is 76 years

(Shaw and Archibald, 1981).
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It is the recognition of an apparent extended age distribution
which causes Canadian scientists to eStimaté a much Tower value of M.
Canada estimate M=.05 based on catch curve anaiysis for a newly |
exploited stock from Hecate Straight and West Queen Charlotte Islands
(Archibald, et al., 1981). 1In addition; Archibald et al., (1982) using
' tﬁe 5equentia1 model of Fournier and Archibald (1982) achieved a best
estimate of M=.05 for Queen Charlotte Sound S. alutus. U.S. estimates
of M were derived from Gunderson (1977) in which he described M in the
“range of 0.1 to 0.2. Gunderson, et al., (1977) used the mid-point of
this range, M=.15, in their analysis. While conducting cohort ana1ysis
Gunderson (1978) tested several values of M to determine which value
resulted in biomass estimates closest to estimates from the trawl survey.
He concluded M=.15 provided the best fit. |

Our knowledge of some of the other life history characteristics
of the S. alutus stocks is very limited. We suspect that adult
éggregations of S. alutus recruited to the fishery grounds are
relatively sedentary. Although they make seasona] bathymetric
migrations we assume limited movement parallel to any depth contour. We
don't know how S. alutus are recruited to the adult population, i.e.,
where the nursery grounds are or what the route of migration is from
hurSery Qrounds to fishing groUnds. We are not certain that thé adult
population defined as the WVI stock is the so1e contributor to
recruitment for that stock; however, maintenance of unique age spectre
~ of proximal stocks in other areas (Mitchell's Gulley, Moresby Gulley)

sugggsté that recruitment to stocks arises intérna]]y.
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DISCUSSION

Currently the U.S., through PFMC, is limiting harvest of S. glgﬁgg
in the U.S. zone of the Vancouver area in anlattempt to rebuild the
stock. PFMC has fmposed severe landing 1imits on trawl fishermen
essenfia]]y allowing no more than an incidental catch of S. alutus.
Landings in 1981 were approximately 241 mt, well beTow the 600 mt ABC.
These efforts are directed at rebuilding the stock over a 20 year
time period.

Canadian managers are allowing an overharvest of §, alutus in
the Canadian zone of the Vancouver érea “based on the view that the
severely depleted state of this stock may lend some sensitivity to
such small absolute (but large relative) changes in TACs (ABC)"
(Stocker, 1981). Furthermore, they believe "the penalty for error in
such a system would be much Tower than in other S. alutus stocks, while
the potential benefits to our understanding of stock dynamics may be
large."

THe question of whether the stock is overfished in the Canadian
zone may be academic from the U.S. point of view. If as Canada
estimates there is 6,200 mt of S. alutus biomass in the Canadian
zone, then annual harvest of 500 mt falls well within the range needed
for‘stock rebui]ding based on U.S. criteria. Furthermore, even if the
biomass for the entire Vancouver area in 1981 is as Tow as Gunderson's
(1981) estimate for 1977 biomass, 7,400 mt, an annual harvest of 750 mt
(current U.S. rate of harvest plus Canadian ABC) is well below U.S.

estimates of EY and should allow stock rebuilding in 20 years.
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A more severe problem arises if Canadian estimates of M=.05 are
correct. At M=.05 the optimistic outlook is that EY for the entire
Vancouver afea is v 595 mt (M x U.S. plus Canadian estimates of biomass
in 1979--11,900 mt). If biomass is as low as 7,400 mt EY = 370 mt.
~ On the optimistic side WVI stock biomass would continue to decline
~until 1984 when Canada is expected to 10Wer ABC to 300 mt. On the
pessimistic side even after Cahada lowers ABC to 300 mt, the combined
harvest of the U.S. and Canada will remain in excess of EY and the stock
decline would continue.

| Which of the above scenarios presents a more accurate prognosis
‘is unresolved. While the U.S. and Canadian scientists agree the WVI
stock of S. alutus requires rebuilding, their short term management
approach differs. Although U.S. scientists do not expect the Canadian’
management strategy to be harmful to the WVI stock of §,‘glg§g§, we
are uneasy about the adoption of a management policy which consciously
‘ increases the risk of further stock decline in an acknowledged depleted
stock. However, Canadian scientists stress that the small amount of
incremental harvest resulting fromvtheir management plan represents a
- small relative increment to the probability of stock decline rather than

a scale which doubles or triples the probability.
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Table 1. Estimated Pacific ocean peréh landings from the INPFC
Vancouver area, 1956-1981.

Landings (mt)

Year u.s. Canada Foreign Jv Total
1956 1,084/ - - 1,084
1957 1,154 - - 1,154
1958 675 - - 675
1959 968 - - 968
1960 1,575 - - 1,575
1961 2,485 - - 2,485
1962 - 3,857 - - 3,857
1963 - 3,767 100 - - 3,867
1964 2,048 451 - - 2,499
1965 2,961 85 500 - 3,546
1966 2,283 75 14,000 - 16,358
1967 783 . 22 12,678 - 13,483
1968 526 26 9,865 - 10,417
1969 528 10 - 2,827 - 3,365
1970 1,170 746 2,368 - 4,284
1971 627 437 2,738 - 3,802
1972 468 121 1,981 - 2,570
1973 - 308 2 3,479 - 3,789
1974 255 1 1,186 - 1,442
197 308 9 ' 504 - 821
1976 729 3 521 - 1,253
1977 _ 897 16 T - 913
1978 958 56 - - 1,014
1979 616 125 - - 741
1980 397 430 - 8 835
1981 234 517 - - 751.

a/ From 1956 to 1962 U.S. and Canadian landings are reported together.
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. REPORT OF THE JANUARY 1982 WORKING GROUP ON PACIFIC WHITING

The Working Group on Pacific whiting met January 20 and 21, 1982
at the Northwest and Alaska Fisheries Center, Seattle. T. A. Dark of NWAFC-
NMFS convened the meeting and welcomed participants. T. A. Dark served as
Chairman and G. A. McFarlane acted as Rapporteur.

1. Participants
" The following persons took part in the Workshop sessions:

United States:

R. Ayers (National Marine Fisheries Service, Seattle WA)
J. Balsiger ( " 1" T " 1] " )
T Dark ( 1" 1" 1" 1" " " )
R. FranCiS ( " " " 1] " 1" )
K- King ( 11 1" ”" " " 1" )
M. Nelson ( " " -n " 1" " )
K. Bailey (College of Fisheries, University of Washington) ‘
P. Stevens (Scripps Institute of Oceanography, La Jolla, CA) -
T. Jow (California Department of Fish and Game, Menlo Park, CA)
J. Robinson (Oregon Department of Fish and Wildlife, Newport, OR)
Canada:
R. Beamish (Pacific Biological Station, Dept. Fish. & Oceans
: Nanaimo, .B.C.)
G- MCFarlane ( ) " 11 1 " 1" " )
2. Agenda

The following agenda was adopted.

I Call to Order

I1 Appointment of a Chairperson

IITI  Appointment of a Rapporteur

v Introductions

V ° Workshop Objectives

VI Approval of Agenda
VII A Review of Recent Research
A. The results of resource surveys conducted by the NMFS
in 1977 and 1980--T. Dark. v o
B. An overview of the Pacific hake resource off the west
coast of Vancouver Island--S. McFarlane, R. Beamish
C. Pacific whiting recruitment processes~-K. Bailey -
D. A management analysis of the Pacific whiting fishery--
R. Francis .
E. Pacific whiting: A multi-species management problem--—
P. Stevens :
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2. Agenda (cont'd)

VIII Research needs and cooperative studies

XI Review of present management rationale and practices
X Consideration of viable U.S.-Canada joint management alternatives
XI  Adjournment

3. Workshop Objectives

The workshop objectives were to review current research being
conducted on Pacific whiting, discuss research needs and cooperative studies,
and consider viable U.S.-Canada joint management alternatives.

4. Review of Current Research

~A. Distribution, abundance, and biological characteristics of the
Pacific whiting resource in 1977 and 1980.

Bottom trawl (area-swept)~--hydroacoustic surveys of the Pacific
whiting resource were conductec by the National Marine Fisheries Service
(NMFS) during 1977 and 1980. Bottom trawl and hydroacoustic vessels sampled
in a synoptic fashion throughout the range of commercially important com-
ponents of the population (3-yr-olds and older). Sampling occurred from
Monterey Bay to morthern Vancouver Island (50°N lat.) between the 30- and
200~fm isobaths and deeper, if whiting echosign persisted beyond normal
hydroacoustic transects. Sampling was allocated proportionally according
to predicted distribution and relative abundance in an effort to optimize
levels of estimating precision.

Total biomass estimates were 1,198,932 and 1,537,182 t in 1977 and
1980, respectively. The proportion in U.S. and Canadian waters will be diffi--
cult to estimate but in 1977 and 1980 about 29 and 22%, respectively, of the
commercially available population occurred in the International North
Pacific Fisheries Commission (INPFC) Vancouver Area. In 1977, an estimated
90% of the biomass occurred in the INPFC Vancouver, Columbia, and Eureka.
areas with about 10% in the Monterey Area. Relative abundance was less in
the three northernareas in 1980, and over 50% of the estimated biomass was in
the Monterey Area. This difference is mainly attributed to the presence of
an extraordinarily large 1977 year-class in 1980, which, due to its relatively
young age (3), was found primarily in the southern-most area. Bottom trawl
samples indicated that 3-yr-olds in 1980 were about 100 times more abundant
than the 3-yr-olds in 1977 in the Monterey Area. Other unusually large year-
classes which have been major components of the population since 1977 are
those of 1970 and 1973. New year-classes are first recruited to the U.S.
fishery as 2-3-yr-olds, but they don't make significant contributions to
the Canadian fishery until age 5-7 yr. In 1980, the average age based on
research samples was 9.6 yr in the Vancouver Area and 5.5 yr in the Monterey
Area.

The present relatively high population level, the strength of the
incoming 1977 year-class, and signs of a strong 1980 year-class observed in pre-
liminary 1980 commercial fishery data, portend a healthy whiting resource
for the next several years.
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B. An overview of the Pacific hake fesoufce off the west coast of
Vancouver Island.

Small concentrations of Pacific hake were found in the Canadian zone
as early as May and as late as November 1979. Commercial quantities were
observed from. June until November and a review of the commercial fishery sug-
gests that a hake fishery could be sustained for 4-6 mo annually. The popula-
-tion consisted of approximately 707 females that averaged.approximately 55 cm
FL (2.5 1b) compared to an average size of 53 cm (2.3 1b) for males. Hake
ranged in age from 3-19 yr, however few fish younger than age 6 were found.
There was strong evidence of prominent year-classes with the 1970 year-class
accounting for 26.1% of all fish sampled in 1979, 49% in 1980 and 30% in 1981.
A strong 1973 year-class entered the Canadian fishery in 1980, representing
23% of the catch and 30% in 1981.

The commercial fishery off the United States is dependent on smaller,
younger fish. Only 18% of the fish sampled in 1976 were age 9 or older com-
pared to 53% of the fish in the Canadian fishery that were age 9 or older.

The larger individuals of any particular year-class were found in the Canadian
zone, indicating the large fish undergo more extensive migrations and the
larger fish tend to migrate into the Canadian zone.

While there is little doubt that the numbers of hake present can
support a commercial fishery, there is an unanswered and unstudied question
about the desirability of overfishing the larger, older and predominantly
female fish in the Canadian zone. It is possible that the apparent healthy
state of the offshore Pacific hake population is related to reduced fishing
pressure on older fish as a consequence of their northern migratiom out of
the area of intensive foreign effort. Preservation of these older, larger
hake that are predominantly females may be maintaining the reproductive
potential of the populations particularly if the population encounters unfav-
ourable environmental conditions. Excessive removal of these older fish coupled

"with continued fishing pressure on younger fish might reduce the populations
ability to maintain recruitment, resulting in major declines in abundance.
Older fish should be harvested conservatively until more is known about their
relatlve importance in maintaining reproductive potential.

Also, the development of the hake fishery has been hampered by a
rapid softening of the flesh of this fish, occurring soon after capture. The
causes of this rapid postmortem change are not fully understood. Anecdotal
evidence links it to the presence in the flesh of a myxosporean parasite.
Recent investigations (Kabata and Whitaker 1981) undertook to study the
identity and prevalence of this parasite, within the context of a wider
' investigatlon into the cause of spoilage

Results of this study revealed that the musculature of this fish is
infected by two species of Myxospora, belonging to the genus Kudoa. One was
identified as Kudoa thyrsitis; the other is considered as a new species, Kudoa
paniformis. Data available indicates K. paniformis is absent from the Strait
of Georgia stock of hake and is attributed to a loss of contact between this
stock and offshore hake before K. paniformis became established.

In regard to the practical problems of the hake fishery off the

Canadian Pacific coast, they appear to suggest that the offshore hake because
of the presence of K. paniformis, might be more refractive to processing than
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the Strait of Georgia hake. Should the link between Xudoa and rapid spoilage
be established, the corroboration of these conclusions might become a factor
in planning strategy of this fishery.

C. Pacific whiting recruitment processes

Much of the discussion of this workshop has centered on the tremendous
variability in year-class strength observed in the coastal population of
Pacific whiting and how strong year-classes dominate the stock and fishery.
Several mechanisms in the recruitment process of whiting have been investigated
as potential sources of major variability and are reported here. These studies
have enlisted the cooperative efforts of several scientists including Bob
Francis, Northwest and Alaska Fisheries Center; David Ainley, Point Reyes Bird
Observatory; and Jeannettte Yen, School of Oceanography, University of
Washington.

Normal feeding conditions and energetics of whiting larvae are not
believed to be critical in recruitment variability, especially when comparing
energetic demands of whiting with those of other species, such as mackerel and
anchovy. Growth, respiration, predator-prey size relationships and develop-

ment rates of eggs and larvae were reviewed.

Predation by invertebrates on whiting eggs and larvae has been
investigated in a model system, Dabob Bay.

Predation on juveniles by the California sea lion was studied from
otoliths collected from sea lion feces every two weeks for 4 yr at the Farallon
Islands. Most whiting otoliths were from 2-4-yr-old fish. Seasonal and annual
dynamics of sea lion predation on whiting were correlated to the abundance of
juveniles. The annual consumption of whiting by sea lions was approximated to
be about 180 thousand tons. A theoretical model of predation mortality in
relation to whiting abundance and sea lion feeding behaviour was briefly dis-
cussed. Sea lion feeding probably has little effect on recruitment variability.

The effects of environmental conditions on recruitment were
examined in a statistical study. Upwelling during the spawning months appeared
to be closely correlated to year-class strength. The hypothesized mechanism
is the transport of larvae offshore. Some supporting evidence was presented.
In a multiple regression model 72% of the variability in year-class strength
may be explained by three factors: upwelling, temperature, and spawning
biomass. The model was apparently accurate in predicting weak year-classes in
1974, 1975 and 1976, and a strong year-class in 1980. The strengths of the
1978 and 1979 year-classes are as yet unknown. The model predicted 1977 to
be moderately strong, although it actually appears to be very strong.
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D. A management analysis of the Pacific whiting fishery.

This work applies a model developed by Getz and Swartzman (1981) to
the Pacific whiting (Merluccius productus) fishery off the North American
Pacific continental shelf. Recruitment in this stock is linked both to stock
level and water temperature in their spawning area. -This link forms the basis
of a transition matrix in the modal for recruitment which depends both on stock
level and spawning grounds temperature. Comparison with historical data on
fishery catch and stock estimates shows model output to be realistic.

As an aid to management of the fishery, a policy algorithm was
developed which aims to utilize strong year-classes in a practical and
efficient manner while at the same time maintaining the productive capacity of
the stock. Runs with different quota control criteria in the algorithm were
compared with 9-yr and 47-yr runs at constant effort and constant quotas, and
‘the management strategy contained in the algorithm was found to be superior,
specifically with regard to prevention of stock collapse and having a higher
average catch per unit effort (CPUE). In the policy algorithm, average yield
can be increased at the expense of CPUE. The choice of quota control criteria

depends, on managzement preference for improving yields versus having highly
variable effort and lower average CPUE.

E. Pacific whiting: A multispecies management problem.

Pacific whiting, Merluccius productus, provides an opportunity
for a multispecies approach to defining optimum yield. Historially, the
‘whiting fishery has primarily benefited foreign fleets. Since FCMA in 1976,
this situation has been changing with the development of joint venture
operations creating a viable market for U.S. trawlers. Whiting biology
presents a case of extensive Pacific coast migration from Mexico to Canada.
Food web/gut content studies indicate importance of the pink shrimp, Pandalus
jordani, in the whiting diet. Speculative impact of the whiting fishery on
pink shrimp include potential increase in shrimp landings due to increased
- whiting catch. Comparison of catch per unit effort and landings between
1960-80 do not show obvious correlation of whiting fishery on shrimp landings.
The actual and potential of the two fisheries are compared. Two methods
are given for estimating the predation impact by weight of whiting on shrimp;
first method analyzes number of shrimp/whiting stomach; second method
calculates impact from percentage of shrimp in whiting diet. Discrepancies
between two methods indicate need for more detailed studies on multispecies
interaction. Marketing and policy problems associated with whiting fishery
are also discussed.
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5. Research Needs and Cooperative Studies

Workshop participants noted the wealth of valuable information on
Pacific whiting contained in the review papers and brought out in discussions
during the Workshop. Participants agreed that research needs and cooperative
studies should be summarized in this report. It should also be noted that
although the following recommendations were not priorized, Item (a) and (b)
were considered by participants to be of major importance.

(a) Considerable discussion centered on the presence of the myxosporean
parasite, Kudoa paniformis, in the muscle of Pacific whiting. Participants
suggested that the evidence indicates XK. paniformis can be linked to rapid
softening of the flesh of Pacific whiting. Participants recommend that
investigations be initiated into the physiology of the parasite, effect on
whiting, and treatment of the product. It was recommended that one individ-
val from Canada and one from the U.S. be designated to coordinate this
research.

(b) Discussion took place on the feasibility of initiating cooperative
studies off of the west coast of Vancouver Island. Participants suggested
that during the 1983 hydroacoustic-trawl surveys conducted by the U.S. a
more intensive U.S.-Canada joint survey be conducted which would result in
an increased acquisition of information on abundance and distribution of
whiting in this area. Participants also suggested that Canada initiate
studies at that time to investigate timing of entry and persistence of
whiting in the Canadian zone.

(c) Participants recommend that fishery catch data be exchanged annually

by the U.S. and Canada. The data would include size and age composition by
sex for each INPFC area.

(d) Participants agreed that fecundity and feeding studies on Pacific
whiting be initiated by both countries. Canada requested that ripe and spent
ovaries be collected for analyses and for comparison with Strait of Georgia
whiting. U.S. requested stomach samples from fish captured in the Canadian
fishery. Participants suggestcd that a detailed laboratory investigation be
initiated in order to determine digestion times of various food organisms.

(e) Participants agreed that a management analysis of the Pacific
whiting fishery which incorporated Canadian catch-at-age and fecundity-at-
age data should be initiated, in order to explore the desirability of over-
fishing the larger, older and predominantly female fish in the Canadian zone.
Participants recommend that a Canadian representative (G. McFarlane) and a
U.S. representative (B. Francis) coordinate the cooperative analysis.

6. Review of Present Management Rationale and Practices

Participants reviewed present management rationale for Pacific
whiting. 7T. Dark presented U.S. management practices as outlined in the
"Pacific Coast Groundfish Plan" and R. Beamish presented Canadian management
strategies as outlined in "Groundfish Stock Assessments off the West Coast of
Canada in 1981 and Recommended Total Allowable Catches for 1982".
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7. Consideration of Viable U.S.-Canada Joint Management Alternatives

Considerable discussion took place on management strategies and .
preservation of the resource. Participants agreed that, as the fishery is
underutilizing the resource at the present time, cooperative effort should &

be directed towards joint research programs as outlined above.  The Pacific
whiting stock requires no immediate joint management strategies be formulated
however, the results of current and proposed studies should be used to develop
an array of joint management alternatives. Participants felt that consider-
ation be given to the suggestion that a U.S.-Canada team prepare a '"Status

of the Stock" document annually or biennially. Participants proposed that
matters discussed and recommendations made at this workshop be presented to
the Technical Subcommittee of the International Groundfish Committee in

June 1982. .
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