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Figure l.--Statistical areas of the eastern Bering Sea and northeastern Pacific.
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I. CALL TO ORDER

Chairman, Mr. Mark Wilkins called to order the 32nd Annual Meeting of the
Technical Subcommittee at 0808 hours on June 4, 1991, at Hatfield Marine Science
Center Library in Newport, Oregon.

[l. APPOINTMENT OF SECRETARY

Mr. William Barss of the Oregon Department of Fish and Wildlife, Newport, Oregon,
was appointed to serve as secretary.

[ll. INTRODUCTIONS

Members and invited participants introduced themselves. Participants are listed
below by agency, with members indicated by asterisks. A complete list of names and
addresses of those attending is included as Appendix A.

Canada - Department of Fisheries and Oceans (DFO)

Biological Sciences Branch
* Mr. Mark Saunders

Fisheries Branch
Mr. Edward Zyblut

United States
National Marine Fisheri rvi

Auke Bay L r
Mr. Dave Clausen

Alaska Fisheri ien nter (AF
* Mr. Mark Wilkins
Ms. Julie Pearce

hw Fisheri nter (SWE
Dr. Alec MacCall

Alaska D ment of Fish me (ADF
* Mr. Barry Bracken

Washington D ment of Fisheries (WDF
* Mr Tom Jagielo
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4. Transmit approved recommendations and appropriate documentation to
appropriate sectors of Canadian and U.S. governments and encourage
implementation of these recommendations.

VI. WORKING GROUP REPORTS
A. CARE.

The C.A.R.E. (Committee of Age Reading Experts) report was provided by
Chairperson Craig Kastelle and presented to TSC by Vice Chair Mr. Barss. The
full report is included as Appendix C.

C.A.R.E. meets on a two year schedule, and no formal meeting took place since
the last T.S.C meeting. The next meeting is tentatively scheduled for a date just
prior to the next T.S.C. meeting and Is expected to occur in May 1992.

The report included a summary of activities by C.A.R.E. members since the last
report including calibration exchanges and workshops between agencies. The
report also provided a list of possible topics for a May 1992 meeting of C.A.R.E.,
and requested T.S.C. recommendations for meeting topics and committee
activities.

There was a general discussion on species of special concern regarding age and
activities by agencies that are related to the C.A.R.E. area of concern. Species of
special interest by TSC were Thornyheads (longspine and shortspine), Dover
sole, sablefish and arrowtooth flounder.

Ms Pearce said that NMFS/REFM will start looking at thornyheads from samples
collected by the NOAA ship Miller Freeman.

Mr. Saunders stated that he would like to see routine exchanges of aging
structures from all commercial groundfish species.

Mr. Clausen said that they are losing an ager, so NMFS will need to train and
recalibrate age determination by a new person. He also asked the rhetorical
question "are sablefish ages any good?"

There was a general discussion regarding age determination activities and
recommendations to CARE. Mr. Demory stressed the importance of validation
studies and was assigned to draft a TSC recommendation regarding validation
studies. The group further discussed which flatfish species were being aged now
and which species needed validation. Validation is presently being conducted on
halibut and English sole. Validation or additional validation was suggested for
Dover sole, petrale sole, English sole and arrowtooth flounder.
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dynamic vertical migrations of fish near Heceta Bank. Mr. Barss added more
details about Dr. Pearcy's project. Some tags provided information on the
depth of the fish. Fish were tracked from surface ship and submersible.

. Pacific Whiting (Hake)

The report from the working group was given by Mr. Saunders. The full report
is given in Appendix E.

Mr. Saunders stated that exchange of information on hake was necessary for
assessment. The big issue was transboundary allocation. They were trying to
establish a biological basis for allocation. There was no agency agreement on
a split of the allocation between Canada and U.S.

Research put the ABC at 257,000 mt in 1990, and the 1980 and 1984 year
classes were strong and supported the fishery. There have been no strong
year classes since 1984, so the stock has been stable or will decrease slightly.
The estimated biomass is 1.6 million mt, which is down 24%. The expected
over harvest for 1991 will be 29% of the ABC, but this is within the area of risk
and within acceptable bounds.

Mr. Zyblut stated that the allocation question is now being handled at the
national level between governments.

Mr. Jagielo said that WDF was reviewing its involvement in TSC, because the
agency was frustrated with TSC's inability to resolve transboundary issues
without going to the National level. Since TSC was not resolving
management issues on hake and yellowtail rockfish, WDF was reconsidering
its involvement with TSC.

Mr. Zyblut and Dr. MacCall agreed that technical services by TSC were good
and that biological issues received proper analysis by TSC.

Mr. Demory stated that if the nations did not cooperate, the result would be
small catches over time.

. Dover Sole (particularly with regards to age validation)

The report from the working group was given by Mr. Demory. This topic was
not on the original agenda, so the report was verbal.

The lack of age validation is a primary concern for Dover sole. In the summer
of 1992, NMFS will conduct a flatfish survey which offers an opportunity to
conduct an experiment which could validate age determination methods for
several flatfish species including Dover sole. He suggested OTC injections of
flatfish that are tagged with external tags.
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The State of Alaska is divided into three maritime regions for marine
fisheries management. For groundfish management the Southeast Region
extends from the fisheries conservation line in Dixon Entrance north and
westward to 147° W. Longitude. The Central Region includes the internal
waters of Prince William Sound, Cook Inlet, and Bristol Bay. The Westward
Region includes all territorial waters of the Gulf of Alaska west of 147° W.
Longitude and the Bering Sea.

With the exception of the waters of Southeast Alaska, Prince William
Sound, and Cook Inlet, all groundfish fisheries were managed in
conjunction with the federal management of the adjacent Exclusive
Economic Zone (EEZ) during 1990. The information related in this report
are from the state-managed fisheries only.

1). Southeast Region

During 1990 the Southeast Region commercial fisheries Groundfish
Project was staffed with the project leader in Petersburg, an assistant
project leader and a resource assessment coordinator in Sitka, and
part-time port samplers in Petersburg, Ketchikan, and Yakutat. In
addition, an age reader in Kodiak was funded by the Southeast Region
for part of the year.

The Southeast Region's groundfish project has responsibility for
research and management of all commercial groundfish resources in
territorial waters of the Eastern Gulf of Alaska. The project also
cooperates with the federal government for management of the waters
of the adjacent EEZ and the project leader participates as a member of
the Gulf of Alaska Groundfish Plan Team.

Project activities center around fisheries monitoring and in-season
management of the groundfish resources based on data collected from
the fisheries and from resource assessment surveys. Primary tasks
include fish ticket collection, editing, and data entry for both state and
federal-managed fisheries; dockside sampling of lingcod and rockfish
landings; skipper interview and logbook collection and data entry; and
biological studies of important commercial species. Three resource
assessment surveys were completed during the year. Regulation
development and review and information dissemination also require
considerable staff time.

2) Central Region

During 1990 the Central Region was staffed by one Biologist and a fish
ticket editor in Homer. Both of these persons worked only part time on
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Port Biologist Victoria M. O'Connell
304 Lake St. RM 103
Sitka, AK 99835-7563

CENTRAL REGION

Groundfish Biologist William R. Bechtol
: 3298 Douglas Street
Homer, AK 99603

WESTWARD REGION

Shellfish/Groundfish Coordinator William Nippes
211 Mission Rd.
Kodiak, AK 99615

b. Groundfish Management (General):

State groundfish fisheries are managed by the Department of Fish and
Game under regulations set biennially by the Board of Fisheries. The
department announces the open and closed fishing periods consistent with
the established regulations, and has authority to close on-going fisheries
for conservation reasons. The department also cooperates with NMFS for
opening and closing fisheries which are managed jointly.

Fish tickets are required by regulation for all onshore landings to Alaskan
ports and for all landings from state-managed fisheries. The catch data
from the fish tickets is used as the primary means of tracking the in-season
harvest levels. Fish tickets are collected from as many as thirty or more
processors which accept groundfish within the state. The fish tickets are
edited for accuracy and the data is entered on microcomputers in
Petersburg, Sitka, Ketchikan, Homer, and Kodiak. Because of the intensity
of many of the groundfish fisheries, a "soft data" accounting system using
processor contacts is also utilized when necessary to track landings during
a season.

Groundfish Research (General):

Groundfish research is currently being conducted by ADF&G only in
Southeast Alaska. Groundfish research is divided into two major
components; port sampling/ skipper interviews and resource assessment.

During 1990 port sampling and skipper interview programs were
conducted in Sitka, Ketchikan, and Petersburg. Port sampling provides
biological information from the landed catch and in recent years has been
restricted to landings of rockfish, flatfish, and lingcod. This component
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Fishery Management Council (PFMC), membership on the Science and
Statistical Sub-Committee (SSC) of the North Pacific Fishery
Management Council, multi-jurisdictional management and stock
assessment of groundfish stocks in state waters (0-3 miles) and in the
Fisheries Conservation Zone (3-200 miles) adjacent to Washington, and
joint research with other agencies or institutions on questions of mutual
interest.

Effective management of the coastal groundfish stocks is primarily
accomplished through membership on the GMT which develops annual
estimates of "Acceptable Biological Catch" for major species/species
groups and proposes management strategies to the PFMC. Division
personnel implement Council decisions by drafting state regulations and
coordinating state enforcement regarding groundfish management.
Division personnel are stationed in major ports of landing to collect
catch and biological data and other fishery related information.

. Puget Sound Marine Fish Management.

The Puget Sound MF/SF Division defines Puget Sound as those waters
east of the Sekiu River including the Strait of Juan de Fuca. Marine Fish
management occurs in three units of this division: The Baitfish Unit, The
Marine Fish Assessment Unit, and The Marine Fish Monitoring and
Operations Unit.

The Baitfish Unit is responsible for all research and management of the
baitfish resource; chiefly Pacific herring and smelt. The goal of this unit
is to maintain sustainable yields of baitfish harvested by commercial and
recreational fishermen. To achieve this goal the unit conducts extensive
field sampling programs to determine annual spawning escapement,
biological characteristics such as age, size and maturity of the fish, and
biomass estimates of the commercial catch. From analysis of the data
collected, a management plan is formulated and regulations are
implemented to allow for an efficient harvest and conservation of the
species while minimizing conflict between user groups. In addition this
unit is responsible for the definition and resolution of environmental
issues affecting the spawning habitats of baitfishes.

The Marine Fish Assessment Unit is partially supported by a Wallop-
Breaux Project. The goal of this unit is to evaluate specific groundfish
stocks in order to manage at the stock level. This unit performs analysis
of fishery and biological data from regional field surveys and a historical
data bases to evaluate stock trends, and resource conservation
problems. With consideration of these trends a management plan is
developed, implemented and evaluated.

11



¢l

: "$80IN0S8J USI{ dulBl 0}
wepodw jBeligey sulew alenjeAs 0} Salpnis SIonNpuod Jun ielgeH eyl

(SID)

welsAg uonew.oyuj oydesboar) paseq-Od e Buipnjoul ‘suoneoydde
Jeindwoo mau Bunusws|dwi pue Bulubisep pue :seseqejeq s|dwes
[eoiBojoig pue ‘%00qbo |me. L JeNO ‘1eXoLL Usi4 4aM eyl Bulurejurew
‘woddns pue Buiures) Jasn ‘seoinosal Jeindwod psseys Jno bulueuew
pue Buiesedo :Buipnjout weiboid ysi{ eulep ey} 0} sedlnes
Buisseooid eiep j0 AlaueA e sapiaold Hun uswebeuep eleqg syl

"JUSLISSASSE
%001S ysi sulew jo voddns ui suswioeds jo 8be sy} sulwisiep

0} se|dwes ysy suuBwW Woiy sainonils Auog Jsyjo pue ‘saulds ‘syljolo
10 uoneuUIWEXS 0/d00SOIDIW SIONPUOD U uoieulwlslag by eyl

"SSBWOIQ

[emoe yum yibuadis 1ebiel Buneleliod ul Aoeinooe Jaleslb apiaoid
Ajrenuslod jim 1y Jesb onsnooeoipAy weeg-enp mau jo bulisel pue
apimiseod Buiddew woRoq epnoul SeNIAIOE J8ylO "UOIBUIUSEM 8XET

Ul syowsaid uowes 8Aexo0s pue ‘UESNS Lod ul Builiym ‘punog lebnd
yinog pue ‘eibiosy Jo Jino ‘jeue) pooH ‘Aeg weybuljieg ul Buuisy
‘ssed aleby Ul pod anu} {8pIMISEOD YSIHO0I XOB|q :8pNjoul SISEQ Buiob
UO UB UO pakaains sease pue sepadg ‘uswdinbe onsnodeoIpAy pieoq
-uo pazieloads yum ‘ejinbsed A/N ‘1E0Q 100}-/€ INO WIOJ} JUBLLSSSSSE
3001 US|} suLew 40} SABAINS SSBLIOIQ SIoNPUod Jun sonsnooeoIpAH 8yl

‘suonebisaaul jengey

pue ‘Buissaooid eiep Jeindwod ‘uoneuiwslep abe ‘s01ISN0oB0IPAY
:epN[oUl S82IAIBS [BOIUYDS ] AQ PBIBAOD HIOM JO SEBIY "SUOISIAIQ

4S/4N 18U10 8y} JO SellIANOE Juslusbeuew JsaABY PUB JUBLUSSESSE XD01S
10 yoddns uj yiom pazierosds swioped UOISIAIQ SedIABS [BJIUYDS] Byl

"S80IAIBS [BOIuYoe] -

"SUOI}OUIS8l Bale/awl] pue

1eab Ajensn ‘seibajel)s Juswabeuew jo uoleneAs pue wswdojarsp
au} 10} s|qisuodsai S| uoioes siyL ‘iseatey Alepio ainsul o}

Japio ul sonsusioeieyd [eaibojolq pue Aieysy jo sisAjeue pue Buiidwes
pjel aAlsusixa wiopad syun 8ssyl "uoibal Jiey) ul suonelado pue
JuswabeuBW 8y} 10} 8|qisuodsal aie yolym syun juswabeuelw [euoiba.
u1 pepiAIpgns st Jun ey sdnoib lesn usamiaq J01|ju0d SZiWUIW

pue Seysi peiseAley JO UOIIBAIBSUOD 8U} 10} Buipinosd ajiym sdno.b
19SN SnoueA au) 0} sejoads ysypunolb jo spieih ejqeureisns uejuew
0} S Jun suoleiadp pue BulONUOW Usi4 sulieN 8ui Jo eob ayy



3. Oregon Department of Fish and Wildlife

Mr. Demory gave the agency overview of ODFW. He described ODFW,s
Habitat Mapping Program and its usefulness to display catch, value and port
activity.

Oregon Department of Fish and Wildlife was involved with two stock
assessments in 1990. These were canary rockfish and Dover sole. The
assessment of canary rockfish completed an in-house assessment that had
been underway for a three year period. The assessment of Dover sole was
done in cooperation with AFSC and CDFG. We also supported an OSU
graduate student who had undertaken a project on petrale sole.

4. Canada

Mr. Saunders provided an agency overview for PBS. Groundfish research and
assessment activities are conducted by staff of the Groundfish Section at the
Pacific Biological Station (PBS), Nanaimo, B.C. Canada. The Groundfish
section is part of the Biological Sciences Branch of the Department of Fisheries
and Oceans (DFO). Management and enforcement of groundfilsh resources
are the responsibility of the Fisheries Branch of D.F.O.

PBS Groundfish Section Staff in 1990 are as follows:

Section Head, Groundfish G. A. McFarlane

W. Andrews Sablefish, hake, dogfish & pollock
K. Cooke Hydroacoustics

J. Fargo Hecate Strait/flatfish

G. Gillespie Rockfish

C. Hand Inshore rockfish and lingcod

P. Hoffas Statistics/sampling

T. Johansson Statistics/sampling

R. Kieser Hydroacoustics

B. Leaman Rockfish

W. Mitton Sablefish, hake, dogfish & pollock
C. Neville Strait of Georgia

L. Richards Inshore rockfish and lingcod

K. Rutherford Statistics/sampling

M. Saunders Sablefish, hake, dogfish & pollock
R. Scarsbrook Strait of Georgia

M. Smith Sablefish, hake, dogfish & pollock
R. Stanley Rockfish

B. Thomson Strait of Georgia

A. Tyler Hecate Strait/Pacific cod

N. Venables Statistics/sampling

G. Workman Inshore rockfish and lingcod

13
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to the needs of the National Marine Fisheries Service regarding
the conservation and management of fishery resources within
the U.S. 200-mile Exclusive Economic Zone (EEZ) of the
northeast Pacific Ocean and Bering Sea. Specifically, REFM's
activities are organized under the Foreign Fisheries Observer
Program and the following tasks: Age and Growth Studies,
Socioeconomic Assessments, Resource Ecology and Ecosystems
Modeling, and Status of Stocks and Multispecies Assessments.
The work of these tasks culminates as technical reports and
advice to the appropriate fishery management councils and
international fisheries commissions. Scientists at AFSC assist
in preparation of stock assessment documents for groundfish in
the three management regions (Bering Sea/Aleutian Islands,
Gulf Of Alaska, and Washington-Oregon-California), conduct
research to improve the precision of these assessments, and
provide management support through membership in regional
groundfish management teams. Three stock assessment
documents were prepared for West Coast stocks and 15
assessments were prepared for Gulf of Alaska and Bering
Sea/Aleutian Islands stocks

. NMFS - AFSC - Auke Bay Laboratory

In 1990, ABL's groundfish task participated in three resource
assessment surveys in the Gulf of Alaska: 1) the 1990

triennial trawl survey in the eastern Gulf of Alaska, 2) the
annual Japan-U.S. cooperative longline survey, and 3) the annual
domestic longline survey. ABL also conducted joint research
projects with the Alaska Department of Fish and Game (ADF&G)
using the NOAA RV Townsend Cromwell. The Cromwell studies
included a sablefish mark-recapture experiment in Clarence
Strait, southeastern Alaska, and sablefish/rockfish early life
history studies in offshore waters of the eastern Gulf of
Alaska. Other research activities included an on going
sablefish tag recovery program, juvenile sablefish studies, a
sablefish food study, and an analysis of a 1989 experiment to
estimate catchability of sablefish on survey longline gear.
Groundfish task members also prepared three status of stock
documents for the Gulf of Alaska: sablefish, slope rockfish, and
pelagic shelf rockfish.
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Documentation of the distribution of groundfish spawning is
being accomplished by analysis of fish eggs and larvae in
historical CalCOFI plankton samples. This effort will aid future
attempts to measure species abundance by egg and larvae
surveys. Studies of environmental effects on recruitment also
depend upon an accurate assessment of the spawning distribution
in time and space.

The Division has initiated three projects designed to improve
management of thornyhead (Sebastolobus spp.) stocks. The first
project is a joint effort involving scientists at Scripps
Institution of Oceanography that involves use of radioisotope
ratios to validate criteria used to age shortspine thornyhead.
The second project is an assessment for shortspine and longspine
thornyhead in the Eureka area [INPFC areas 1C and 2A] (Jacobson
1990). An analysis of national and international economic
factors that affect the fishery for thornyheads is also underway.

Two manuscripts were completed on estimating the biomass of
Dover sole from ichthyoplankton and trawl data using a new
approach called the fecundity reduction method. A manuscript
describing relationships between biological characteristics of
Dover sole and depth was published (Hunter et al. 1990) and
information in this paper is currently being used in stock
assessment work.

In cooperation with the SWFSC Tiburon Laboratory, the Coastal
Division began field work to evaluate use of remotely operated
underwater vehicles (ROV's) to estimate biomass of fish stocks
(including Dover sole, thornyheads and sablefish) on the
continental slope (200 to 1500 m).  Visual transects recorded on
video equipment were completed off Monterey in April aboard the
Navy submersible Turile and using a ROV developed by the
Monterey Bay Aquarium Research Institute. The NMFS research
vessel David Starr Jordan will trawl over the same ground later
this year so that trawl data can be compared to data obtained by
direct visual observation and video records. These studies are
intended to develop new, cost effective means for measuring
biomass, provide information about ecology of the slope
community and help improve trawl based biomass estimates.
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characterization of groundfish fisheries. A manuscript
describing the Southern California Angler Survey was completed
that provides information about fishing effort, travel costs,
ethnic participation, target species, and catch rates for the
recreational groundfish fisheries. A similar survey for U.S.
anglers in Mexican waters is currently underway. Two reports
dealing with productivity in the multispecies common property
groundfish fishery were published (Herrick and Squires 1990;
Squires, D. 1990. Productivity measurement in common property
resource industries: theory and application. SWFSC Admin. Rep.
LJ-90-18), one report describing the groundfish and pink shrimp
fishery (Squires, D., C. S. Korson, and J. C. Lanfersieck. 1990.
Overview of the Pacific coast groundfish and pink shrimp
fisheries, 1981-1989. SWFSC Admin. Rep. LJ-90-17), and a
paper dealing with capacity utilization in the groundfish fishery
(Squires 1990).

. Pacific_Fisheries Envirbnmental Group (Monterey)

. Pacific Fisheries Environmental Group (PFEG) develops methods
to address the linkages between natural environmental
variability and fish populations dynamics. Data series developed
within the PFEG research program are made available to
scientific collaborators. Co-location with the U.S. Navy's Fleet
Numerical Oceanography Center provides access to ocean and
atmospheric data on a global scale. The development of the
NOAA Center for Ocean Analysis and Prediction (COAP) in
Monterey is expected to enhance this data resource. Major
categories of scientific activity at PFEG include: (1)
Development of environmental index time series, (2) ocean
anomaly diagnostic studies, (3) identification of environmental-
biological causal linkages through interregional comparative
studies, exploratory data analysis, empirical modeling etc., (4)
development of appropriate environment-dependent fishery
modeling methodologies, (5) development of biological time
series for calibration, verification and parameter estimation. A
“major new research thrust for the coming several years will
address effects of global climate change on the environment off
the western U.S. In addition, PFEG oceanographic support of field
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members collaborate with staff of the PFEG in analyses of the
oceanographic data.

A pilot study is being conducted to investigate the feasibility of
estimating spawning biomass of shortbelly rockfish from larval
production. A plankton cruise and two adult cruises were made

in early 1991. Specimens are now being processed and we hope

to complete a preliminary report by early 1992.

Work continues on simulations of stock assessments and
management. A recently completed study that compares the
utility of different types of auxiliary data is out for review.

Rockfish landings have been sampled since 1977 in a cooperative
program with the California Department of Fish and Game. Since
1986 staff members have coordinated an expanded coastwide
port sampling of sablefish landings. This effort aims to
determine the age composition of the sablefish catch as well as
the catches of several commercially important rockfish species.
The data from these landings are compiled with software
developed by project members and routinely used in stock
assessments. The recent stock assessments of bocaccio, widow
rockfish, other rockfish and sablefish are in large part products
of this work.

The major objective of the Groundfish Communities
Investigation is to determine how changes in the environment
affect the distributions, abundances and the relative success of
recruitment in groundfish species. Changes considered include
regular seasonal transformations of the habitat, as well as
changes associated with irregular environmental events like El
Ninos. Emphasis is on how these changes affect interspecific
relationships, particularly those between predator and prey.
Because prey populations fluctuate widely in response to habitat
transformations, the ability of specific predators to accept
alternate prey in the absence of preferred prey is a major topic
of study. Information from these studies should help managers
anticipate not only the effects of environmental change on the
relative availability of prey, but also the impact of fisheries for
such important prey as shortbelly rockfish and anchovies. In
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Dr. MacCall added that Jack Mackerel is no longer under the groundfish plan.
The Navy environmental data base is becoming available to users through
COAP.

8. International Pacific Hali mmission

Mr. Blood presented an agency overview of IPHC. Subsequently provided
additional information for the TSC report is as follows.

1990 Removals:

The Pacific halibut fishery is affected by four major removal
sources:

1) Commercial Fishery

61.2 million pounds

2) Bycatch - 17.5 million pounds
3) Sport Fishery - 5.9 million pounds
4) Wastage - 3.3 million pounds

After reaching a peak biomass in 1986, the Pacific halibut resource
is in decline. The rate of this decline has been approximately 5-
10% per year and is expected to continue over the next several
years.

Dr. MacCall commented that Pacific halibut are occasionally caught by
California gilinet when the Pacific halibut season is closed. This presents a
problem, since enforcement of the Pacific halibut season sometimes results in
a virtual closure of the California halibut season in central California.

B. Review of Multispecies Studies by Agency

1. Washington Department of Fisheries

Mr. Jagielo stated that the growing importance of arrowtooth flounder drove a
deep water compiex (DWC) analysis by WDF. Martha Rickey produced the
analysis which included Dover sole, sablefish, thornyheads and arrowtooth
flounder in the DWC.

2. QOregon Department of Fish and Wildlife

Mr. Demory stated that ODFW has completed trip analysis on DWC. A
substantial effort was made at an analysis of the deepwater complex fishery in
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standardized data to study the distribution, abundance, and
biological characteristics of groundfish and invertebrates
in both the U.S. and U.S.S.R. Exclusive Economic Zones.
Results of the cooperative survey showed that the two
most abundant species of groundfish in the Soviet waters
sampled (north of 60°N) were walleye pollock (Theragra
chalcogramma) and Pacific cod. Catches of flatfish were
much reduced in Soviet northern shelf waters compared to
the eastern Bering Sea.

Bottom Trawl Survey of the Central and Western Gulf of
Alaska - This survey was conducted between June 1 and
September 12, 1990 aboard the chartered commercial
trawlers Pat San Marie and Green Hope. It was the third
comprehensive NMFS bottom trawl survey of central and
western Gulf of Alaska groundfish resources. The survey
has been scheduled to occur triennially since 1984. The
survey in the central and western Gulf of Alaska was
conducted by the AFSC's RACE Division; ABL had
responsibility for completing the eastern Gulf of Alaska
portion. In addition to the groundfish survey, a 4-day trawl
survey to tag Pacific halibut (Hippoglossus stenolepis) was
performed near the Canadian west coast in cooperation
with the International Pacific Halibut Commission (IPHC).

The triennial groundfish surveys were designed to assess
and monitor the abundance, distribution, and biological
condition of various groundfish stocks in the Gulf of
Alaska.. Sampling during the RACE legs extended from the
Islands of Four Mountains (long. 170°W) to Cape St. Elias
(long. 144°30'W), at pre-selected stations that ranged in
depth from 11-285 fm (20-520 m).

Eight hundred seven randomly generated stations in the
western and central Gulf were to be sampled during this
survey. Successful tows were conducted at 508 of the 575
attempted stations, and 60 pre-selected stations located
on untrawlable bottom were abandoned. Arrowtooth

flounder (Atheresthes stomias) was the most commonly
caught species, followed by walleye pollock (Theragra
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California extended the coverage of previous investigations
of the deeper groundfish resources off the Pacific coast.
The RACE Division, with participants from the Southwest
Fisheries Science Center's (SWFSC) La Jolla and Tiburon
laboratories, conducted a comprehensive bottom trawl
survey of continental slope groundfish resources 22
October-17 November aboard the NOAA ship Miller Freeman.
The survey covered the upper continental slope (183-1,280
m) in the International North Pacific Fisheries Commission
Eureka area, which extends from near Cape Mendocino,
California (40°30'N) to Cape Blanco, Oregon (43°00'N). Of
the 108 planned stations, 102 were successfully sampled
with a polyethylene Noreastern trawl equipped with
"mudsweep" roller gear and a 14 inch mesh codend liner.
CTD casts were made at selected stations to describe the
physical environment.

Primary survey objectives were to describe the abundance
and distribution of key upper slope groundfish species,
especially sablefish, Dover sole, arrowtooth flounder, and
shortspine and longspine thornyhead; and to obtain
biological data from these species. Additional studies
addressed juvenile sablefish movements through tagging
and description of the physical oceanography of the slope
water column. Tissue samples were collected from
shortspine and longspine thornyhead and Dover sole for
studies of the ecology, physiology and energetics of slope
fishes. Brain tissue and otoliths were collected from
shortspine thornyhead for SWFSC (La Jolla) studies to
determine if the density of lipofuscin granules in the brain
can be used as an independent measure of age. Otoliths
were also collected from longspine thornyhead. Scientists
at SWFSC (La Jolla) will use thornyhead age data for
assessing the status of these stocks, which have recently
become more important in commercial landings.
Researchers from SWFSC (Tiburon) collected stomach
samples from sablefish, Dover sole, giant grenadier,
deepsea sole, and shortspine and longspine thornyhead to
describe slope community trophic interactions.
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Alaska researchers attempting to map Bering Sea food
webs. An analysis of commercially important prey
consumption by Bering Sea groundfish from 1984 to 1986
was completed.

b. Management

Socioeconomic Task (REFM) - During 1990, the Socioeconomic
Task was actively involved in providing economic information
to the "Pacific and North Pacific Fishery Management Councils,
NMFS, other agencies, and the industry. This included preparing
reports and publications, participating on Council plan teams,
and preparing and reviewing research proposals and programs.

The major issues for which information was provided included
the bycatch problem in the groundfish fisheries off Alaska,
pollock roe-stripping, limited entry in the Alaska sablefish
fishery and in the West Coast groundfish fishery, and the
allocation of Alaska groundfish quotas between at-sea and on-
shore processors. '

Task members also contributed to the development of studies
to evaluate economic effects of the Exxon Valdez oil spill in
Prince William Sound, reviewed Sea Grant and Saltonstall-
Kennedy proposals, assisted in NMFS efforts to readdress
issues associated with the Marine Mammal Protection Act and
Endangered species Act, and took the lead in a cooperative
effort by NMFS and the Alaska Commercial Fisheries Entry
Commission to collect processed product price information.

The reports and publications presented the results of research
concerning fishery product exports from the Pacific Northwest
and Alaska and the implications of the bycatch limits on
groundfish fisheries. Task members also prepared a draft
report that served as the economic component of the stock
assessment and fishery evaluation for the Gulf of Alaska and
Bering Sea/Aleutians Island groundfish fisheries.

For further information contact Dr. Joe Terry (206) 526-4253.
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4. Canada - PBS

Mr. Saunders provided information on DFO multi species studies.

a. Hecate Strait Project

Multispecies research in 1990 focused on studies of the distribution and
abundance for 14 major species in Hecate Strait by examining survey catch-
rate data from multispecies surveys of Hecate Strait conducted between
1984-89. Stable patterns of distribution were observed for Pacific sanddab,
arrowtooth flounder, petrale sole and rock sole. Estimates of standing crop
calculated from survey data indicated that the most abundant species in
summer were arrowtooth flounder and spiny dogfish while big skate, ratfish
and English sole predominated in winter. Decreases in abundance
between 1984-87 were observed for spiny dogfish, English sole, ratfish,
Pacific -halibut, rock sole, Pacific sanddab, and petrale sole. Dover sole
and rex sole showed increases in abundance over the same period while
sablefish, big skate and arrowtooth flounder were at stable levels of
abundance.

We examined this data in more detail, using agglomerative clustering
techniques and identified four relatively stable fish assemblages. They
were dominated by flatfish species and characterized by depth and bottom
type. Geographical boundaries and dominant species within these
assemblages remained fairly stable among surveys. We examined
assemblage structures under the widely different fishing effort regimes in
the north and south portions of the Strait and found no clear evidence that
the fishing effort level in either portion of the Strait has significantly affected
abundance of assemblage components or assemblage diversities.

. Strait of Georgia

The program began in 1988 to study the marine community structure of the
Strait of Georgia. The present study is looking at the early marine mortality
of hatchery-released salmon due to predation. Ongoing field studies
primarily are looking at the seasonal diet of spiny dogfish in the Big
Qualicum river estuary. Associated research in 1991 includes an
experimental modification of the behaviour of salmonids leaving the
hatchery environment in an attempt to alter the spiny dogfish-salmonid
predator-prey relationships.

C. By Species, by Agency

1.

Pacific Cod
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1)

Research Activities

Japan-U.S. Cooperative Longline Survey - The thirteenth
annual Japan-U.S. cooperative longline survey was conducted
in the Aleutian Islands region, Bering Sea, and Gulf of Alaska
from 29 April-9 September 1990. The Japanese longline
vessel Fukuyoshi Maru No. 26 sampled 116 stations, setting
7,200 hooks, on 8.6 nm. of groundline, at each station. The
depths sampled generally ranged between 100 and 1,000 m in
the Aleutian Islands region and in the Gulf of Alaska, but in
the Bering Sea stations were sometimes alternated between
shallow sets (100-200 m) and deeper sets (200-1,000 m)
where the continental slope was wide and gradual.

The primary objective was to obtain indices of sablefish and
Pacific cod abundance, assessment of other major catch
components such as Pacific halibut, arrowtooth flounder,
Greenland turbot (Reinhardtius hippoglossoides), rockfish
(Sebastes spp.), thornyheads, and grenadiers, sablefish
tagging, and to collect biological information about
sablefish. Scientists from AFSC (RACE Division and ABL)
participated in the data gathering activities aboard the
vessel and in the data editing and analysis phases.

Sablefish and Pacific cod made up most of the total catch.
Sablefish were most abundant in the Gulf of Alaska, and
Pacific cod were most abundant in the eastern Bering Sea.
Catches of Pacific cod decreased in the Bering Sea in 1990.
Over 4,300 sablefish were tagged, mostly in the Gulf of
Alaska. Over 3,100 otoliths were collected from sablefish
for aging studies.

Age and Growth (REFM) - Recent research on Pacific cod
(Kimura and Lyons, 1990) has concluded that otoliths, with
scales as backups for younger fish, are the best structures
for ageing Pacific cod in the Bering Sea.
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continuous growth and continuous harvest simultaneously.
The F0.1 harvest strategy was used to set both ABC and TAC,
giving a projected 1991 catch of 77,900 t.

—~ For further information, contact Dr. Grant Thompson at (206)
526-4232.

e. Canada
Mr. Saunders presented the Canadian report on Pacific cod.
1) Research Programs

Analyses from distinctly different types of data indicated only minor
differences in size-at-age between males and females (Foucher and
Tyler 1990a). The finding adds confidence to our application of modal
analysis of length frequency data for age determination from commercial
landings.

— Fecundity was compared for the south-west Vancouver Island and
Hecate Strait stocks. Fish from Hecate Strait had a greater fecundity-at
-size (weight) than did those from SW Vancouver Island (analysis of

~ covariance, p < 0.05). The difference in fecundity was as much as 20%
at the largest sizes. There was little variation among years, and the
length-fecundity relationship for Hecate Strait was the same as reported
in a study 25 years ago. Counts ranged from 0.23 to 5.67 million eggs
depending on the length and weight of fish. Generally, smaller oocytes
were found in smaller fish. Some senescent individuals were found in

- the SW Vancouver Island sample.

Oocytes from fish of each maturity stage were described. Two size
groups of oocytes are usually present. All of the larger oocytes are
vacuolated and have a smooth band around the nucleus. There is also
a group of small oocytes that are non-vacuolated. The vacuolated
oocytes undergo vitellogenesis (yolk deposition) by September, while
the reserve group of oocytes remains undeveloped. In February, the
oocytes are freed from the ovarian wall and become transiucent as they
become hydrated. The oocytes are then known as "ova". This stage
seems to last for only a short period, perhaps less than a week. After
spawning, a few translucent ova remain in the ovary, while others are
being resorbed. There are also collapsed, empty follicles visible, and
reserve group oocytes.
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With the present levels of fishing effort it was considered that the
stock requires protective restrictions only when there has been a
series of low year-classes.

Mr. Saunders stated that the fishery has been on very young fish, and
the fishery was closed to protect the 1989 year class.

Mr. Demory asked why DFO used high risk for Pacific cod off Canada.
Mr. Zyblut said that they had gone to high risk for several years.

2. Shelf Rockfish

a. Alaska Department of Fish & Game
Mr. Bracken presented the ADF&G report of shelf rockfish.

1) Research

Port sampling, skipper interview, and logbook programs used by ADF&G
to monitor the demersal shelf rockfish fishery continued through 1990 in
Southeast Alaska.

The logbook and interview programs are designed to furnish detailed
catch and effort information, to estimate at-sea discards, and to obtain
more detailed information regarding specific harvest location. The port
sampling program provides species composition from the landed catch
and an opportunity to collect biological samples. During 1990 otoliths
were obtained from principal demersal shelf rockfish species and sent to
Kodiak for age determination. Data from these programs is entered on a
microcomputer in Sitka.

An ADF&G staff biologist participated on a survey to determine species
composition and distribution of larval slope rockfish off Southeast Alaska
which was conducted by the NMFS Auke Bay Laboratory during May,
1990.

2) Stock Assessment

Funding was secured from the NOAA Undersea Research Program
(NURP) for a near-shore rockfish survey to determine the relationship
between species composition and abundance and habitat type. Two
vastly different areas were examined during the survey. The first, Sitka
Sound, is characterized by a large highly convoluted lava flow and has
been heavily exploited for the past ten years. The other area, the
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It was asked if there was a harvest guideline (HG). Mr. Bracken said that
HG for demersal shelf rockfish outside was 250 mt and 150 mt for inside.

Mr. Bracken also mentioned that demersal rockfish were discarded during
the 24 hour Pacific halibut season, because of the value, time, handling and
that processors were glutted with halibut.

. Washington Department of Fisheries

Mr. Jagielo gave the WDF report on shelf rockfish.

Black rockfish: The black rockfish tagging project was completed and
several reports are in preparation. A management plan for black rockfish
was submitted to the PFMC for approval. The field emphasis is now on
winter maturity and fecundity sampling cruises. Sampling has been done
with the vessel Corliss.

. Canada

Mr. Saunders gave the DFO report on inshore rockfish.
1) Stock Assessment

With individual quotas (lQ) in the halibut fishery, larger rockfish landings
by halibut vessels are anticipated. Combined with a growing directed
line rockfish fishery, the pressure on rockfish stocks outside the Strait of
Georgia is increasing. New age data for yelloweye rockfish indicate that
a small proportion of the population is greater than 90 yr of age; thus,
natural mortality rates are very low. Very few other data are available for
these stocks and the 1991 quotas were based on 1989 reported
landings. For the 1991 assessment, we plan to use GIS software to map
habitat areas.

2) Management and Regulations

Area licensing was implemented for hook and line vessels. Fishermen
will be required to choose, annually, to fish in either the Strait of Georgia
or the remainder of the coast. In the Strait of Georgia, all rockfish except
yelloweye must be kept alive while on board the vessel (20% dead
allowed) to encourage a live rockfish fishery. Area specific quotas are in
effect coastwide. Halibut fishermen are limited to a 15% rockfish
bycatch.
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Catches in the INPFC Vancouver and Eureka areas have been close to or
below current acceptable biological catch estimates of 800 and 600 mt

respectively. We recommend no change in acceptable biological catch at
this time until further work is completed on an assessment for these areas."

Management of canary rockfish is accomplished through the use of trip
limits applied to the Sebastes complex. In recent years these were 40,000
pounds per trip south of the north jetty at Coos Bay, Oregon, and 25,000
pounds per trip per week north of the north jetty at Coos Bay. The council
recommended a uniform trip limit of 25,000 pounds per trip per week for
1991.

e. National Marine Fisheries Service - AFSC
Mr. Wilkins presented the AFSC report.

Gulf of Alaska: Rockfish of the genus Sebastes are divided into three
assemblage groups in the Gulf of Alaska for management purposes: slope
rockfish, pelagic shelf rockfish, and demersal shelf rockfish. ABL has stock
assessment responsibilities for. slope and pelagic shelf rockfish, whereas
ADF&G has the responsibility for demersal shelf rockfish.

3. Slope Rockfish

a. National Marine Fisheries Service - AFSC

Mr. Wilkins presented the AFSC report of slope rockfish.

1) Research Activities
Gulf of Alaska

a) 1990 Triennial Trawl Survey - The 1990 triennial trawl
survey provided updated estimates of biomass for many
species of rockfish in the Gulf of Alaska. Compared with
the last triennial survey in 1987, biomass for most
rockfish species declined substantially in 1990. For
example, Gulfwide biomass of Pacific ocean perch, the
most abundant rockfish species, decreased from 352,736
mt in 1987 to only 138,117 mt in 1990. The decline for
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2) Stock Assessment

a) Bering Sea

Pacific ocean perch - The Pacific ocean perch resource in
the eastern Bering Sea and Aleutian Islands region
continues to remain at low levels of abundance compared
to levels during the early 1960s. Results from recent
stock assessments, however, indicate that recruitment has
improved somewhat. Also, there appears to be an
increasing trend in biomass in both regions. Unfortunately,
overlapping confidence intervals between the trawl survey
point estimates indicate that this trend may not be
statistically significant. Because of the uncertainty
regarding trawl survey biomass estimates, alternative
survey methodologies are presently being explored that
may lead to improved estimates in the future.

For further information, contact Daniel lto at (206) 526-
4231

Gulf of Alaska

Rockfish of the genus Sebastes are divided into three
assemblage groups in the Gulf of Alaska for management
purposes: slope rockfish, pelagic shelf rockfish, and
demersal shelf rockfish. ABL has stock assessment
responsibilities for slope and pelagic shelf rockfish,
whereas ADF&G has this responsibility for demersal shelf
rockfish.

Slope rockfish are defined as those species of Sebastes
that, as adults, inhabit waters of the continental slope,

"generally in depths greater than 150-200 m. Eighteen

species of rockfish are classified into the slope
assemblage, the most abundant of which are Pacific ocean
perch, and northern, rougheye, sharpchin, harlequin, and
shortraker rockfish. The stock condition of slope rockfish
is considered to be depressed compared to its former
abundance in the early 1960's. Recent stock assessments
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that commercial fishermen may be targeting upon certain
species in the complex, especially shortraker and rougheye
rockfish. There is an economic incentive to target on
rougheye and shortraker rockfish because they command a
much higher ex-vessel price than the other species in the
complex. The ability and tendency of the commercial fishery
to target on these species poses a major conservation
concern. To prevent possible depletion of these more
desirable species, the NPFMC in 1991 divided the Pacific
ocean perch complex into management subgroups.

In the eastern Bering Sea region, the Pacific ocean perch
complex has been divided into two subgroups -- a subgroup
containing S. alutus only and a subgroup containing shortraker,
rougheye, sharpchin, and northern rockfishes combined. In the
Aleutian Islands region, the Pacific ocean perch complex has
been divided into three subgroups -- a subgroup containing S.
alutus only; a subgroup comprised of shortraker and rougheye
rockfishes; and a subgroup containing northern and sharpchin
rockfishes. Separate ABC's are now assigned to each
management subgroup. '

Similar to the case of Pacific ocean perch in the Bering Sea,
the NPFMC had previously assigned a single acceptable
biological catch (ABC) annually for the slope rockfish
assemblage in the Gulf of Alaska. Recent evidence indicates
commercial targeting upon certain species in the group,
especially Pacific ocean perch and shortraker and rougheye
rockfish. To prevent possible overexploitation of the more
desirable species, the NPFMC in 1991 has divided the
assemblage into three subgroups: Pacific ocean perch,
shortraker/rougheye rockfish, and other slope rockfish.
Separate ABC's are now assigned to each subgroup. Pagcific
ocean perch are now managed under an F=F(overfishing)
strategy, in which the annual exploitation rate is set equal to
F(overfishing) (0.025). The other two subgroups are managed
under an F=M strategy. Based on these strategies, the 1991
ABC's are as follows: Pacific ocean perch, 5,800 mt;
shortraker/rougheye rockfish, 2,000 mt; and other slope
rockfish, 10,100 mt.
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c.

d.

species were analyzed to determine the present status of
their populations. These analyses supplemented analyses
of age distribution for chilipepper, bocaccio, widow and
yellowtail rockfishes, but where age data are lacking, as
for the splitnose rockfish, they are the primary means of
assessing present status. The results suggest significant
fishing mortality, and regulations have been made more
restrictive.

4) Pilot Larval Production Survey - The pilot larval
production survey by the Tiburon Laboratory was aimed
specifically for shortbelly rockfish because this species is
very abundant and larvae can be identified. Preliminary
results indicate that the most serious problem may be in
obtaining representative samples of the adult population.
We found considerable differences in the size and age
compositions of catches made during two surveys for
adults. This result suggests that only a portion of the
stock is available at a given time and that the available
portion may not be representative of the entire population.

Alaska Department of Fish & Game

Mr. Bracken gave the ADF&G report of slope rockfish.
An ADF&G staff biologist participated on a survey to determine species

composition and distribution of larval slope rockfish off Southeast Alaska
which was conducted by the NMFS Auke Bay Laboratory during May, 1990.

Washington Depariment of Fisheries

Mr. Jagielo presented the WDF report of slope rockfish.

Yellowtail rockfish: Jack Tagart completed his PhD on Yellowtail rockfish,
and worked with Rick Stanley as a member of the Yellowtail Rockfish
Working Group. Contact: Jack Tagart.

There was a general discussion on slope and shelf rockfish.

Mr. Zyblut said Canada was trying to see how to allocate between trawl and
hook-in-line fishers without much success.

47



8y

0} 8|ge 8q Jou Aew sjessan 1ey} spnyubew jeoisAud |lews Yyons Jo S| |mel}
oy} Jo ssed s|buis e Aq palessusb suonnguisip Ysi Jo Juswsoe|dsip sy}
‘lesouab u] ‘sjuswaelnsesw jnjbujuesw urelqo o} palinbes uoneoldnp
Juswiniisul pue uoieuipiood diys 1o saibap ayj perebuseaul diom

lopd siy) “Aeie oisnode pamo} B Buisn ‘|9SSeA 0lISNooe Ue WOl spew
siom |ossen Bulysy e Aq Buymely Jelye pue ‘Buunp ‘eiojeq suoiisod

ysl} Jo suollealasqQ Buymel; 0} ssuodsal Jisyl pue Sj00YIS YSI3O0I

10 Buiuonisod [euoisuswip-aaiy} sy} parebiseaul 8sinio 18qoloQ uy

"INOIABYSQ JI8Y} PUB ‘S|00YDS

US3O0J O 84Nnjonuls pajielap a8y} 8quosap o} sidwalie ino uj Jueoyiubis
awWwo00aq aABY SloBjiUE 8say| ‘uwiened wWeaq ay} Jo uoun|ossl [eneds sy}
yoeoidde sonsLI8loRIBYD DIISNOOE JO JusWwainNsesw syl usym jusledde
aWw00aq S10BJILE 1Byl PaMOUS a1njonis [00yds Jo suoliebiiseAul JnQ
‘penILgns usaq osfe sey elep [eubip uonnjosal-ybiy yum pejeioosse
S1oBjILE JusWaINsSeswW pue [ensiA uo jeded Aiewud y -uoissiwgns
0661 INo ul paluasald ‘uolNqQUISIPp SSeEWOoIq pUe INoiAByaq |8ip

UO SUOHBAIBSQO Sezuewwns podas siy] "pale|dwod sem YG/Qg sealy
ur seysyyo0s 8dojs 0 8InNjoNIIS |ooyds 8y} ojul suonebiseaul j0 wodal v

swelboid yosessay (|
"epeuB) 10} ysyxyoos adojs uo pauodal siepunes "IN
EPEUED -

"Buiysy
Bul| pue Mooy 0} uinl A|qeq01d M wiayl Jo BWos Jeyl pres [jeDoeiN "1d

‘peleulw|d st Bumeuiib
11 op (ysipoos) uswiuaysy 18uj|Ib eluioyeD PINOM Jeym payse sispunes "IN

"80UBpUNQE P00} MO| pPUE Jdlem

OIUBS20 WIBM UliM PBJBIO0SSE UOIHIPUOD J00d Ul Usaq 8ABY USIHO0Y "OUIN
|3 PlIW B JO 1088 8U} Jepun ussq aAey Aew ejuiojiie) Jeyi-pies ||leQoen Id
"ainin}

ay1 ul xajdwoo e 01 of wbiw Asyl Wybnoyl 84 -uoNN|OS OU puno} pey g
sywi| dul [fews pue Buidwnp INOGe pauisouod SEm BpeUR) PIes IN|gAZ "IN
‘sejonb Apsuenb paiepisuod epeue) H INJGAZ N POXSE %O0[D N

‘pJeosip 10} s%00qB0| poob Jo souasge sy} pue weibold JaAesqo Ue JO Xog|
8yl Yum 1l Uo eiep Aey} Ing ‘pieosip Buisneo asem sy dui pres InjgAz N

"epeUB)) JJO PJBOSIP yonw Buisneo aiem suwy dul ji pexse Aowaq N



operate safely, within the proximity required for detection. Joint work by
two vessels may be confined to detection of the greater magnitude
responses generated by repeated passes of the trawl, or may require
equipping the trawl net with a signal generator, so that it could be found
and observed by the acoustic vessel. For single vessel observations,
joint use of the vessel sounder, a towed acoustic array, and a trawl
sonar may provide the best opportunity to observe effects.

A report on the parasite fauna of Sebastes flavidus was published.
Results of this work identified several parasites that were subsequently
used to examine the stock structure of S. flavidus in the INPFC Columbia-
Charlotte region. A primary paper on this work has been submitted for
publication. In addition, the potential for broad-scale movement of S.
flavidus is being examined through a joint examination of Canadian and
U.S. tagging results. Preliminary analysis of intra- and inter-annual
variation in the infection and demographic characteristics of the S.

alutus gill parasite used for stock delineation showed a high level of
seasonal variation but greater stability among years, for most stocks.

A new program examining the larval and juvenile life stages of
commercial rockfish stocks was initiated in 1991. A cruise was
completed in March, 1991 which focused on S. alutus spawning
aggregations and larval concentrations. Most adult fish were in late
oocyte development or spawning stages. Observed larval distribution
was largely confined to the immediate area of spawning adults and
larval development was not greatly advanced over intra-ovarian larvae
from unspawned females. Two cruises examining shallow water
distribution of juveniles are planned for mid-1991. This program is
intended to provide information on the recruitment process for
rockfishes, and assist in the development of long-term management
strategies for these species.

Three papers were completed from two 1989 cruises that compared
rockfish communities from trawlable and untrawlable habitats off the
northwest coast of Vancouver Island. The first paper described sunken
gill net catches from both habitats. On the trawlable area, the catch was
numerically dominated by Pacific ocean perch, splitnose rockfish,
greenstriped rockfish, and bocaccio. On the untrawlable area, the catch
was numerically dominated by sharpchin rockfish and redbanded
rockfish. The second paper examined echo integration data from the
bottom-oriented fish assemblages. Because the diel behaviour of the
fish differed over trawlable and untrawiable habitats, features of the
hydroacoustic data also differed, and these features could be used to
classify the hydroacoustic data according to bottom type. The third paper
used high-resolution acoustic data to obtain approximate fish school
dimension.
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are to provide an orderly harvest, to stay within assigned quotas and to
extend the fishing season for at least 10 months.

In 1991, shelf and slope rockfishes are being managed by coastwide
quota, i.e., there are no quotas for specific stocks, although assessments
are conducted on a stock by stock basis. Quarterly quotas are managed
under a graded set of trip limits depending on the amount of quota
remaining in the quarter. In addition, vessels have the option of
declaring (for a six month period) two or three trips per 30-day interval,
with different trip limits for the two types.

In order to provide sufficient protection for the Goose Island Gully S.
alutus stock, the area is closed to S. alutus fishing until June 1 and a
4.5 t trip limit will be imposed upon attainment of the area quota.

4. Thornyheads
a. Alaska D ment of Fish m

Mr. Bracken made a few comments about thornyheads. He said that they
appear to be declining and they may have a protracted reproductive period.

b. Qregon Department of Fish and Wildlife
Mr. Demory reported for ODFW of thornyheads.

Considerable data on thornyheads has been collected out of Charleston
by Mike Hosie and Mark Franklin. Data includes information on
reproduction and maturity. Longspine thornyhead were found to be
spawning during four months with a peak in April. Males and females
mature at the same size. Collected otoliths have been sent to La Jolla.
Hosie and Franklin have drafted a report summarizing their information on
thornyheads.

Mr. Barss added that ODFW has sent aging structures (Otoliths and thin

sections of otoliths) from very large shortspine thornyheads to NMFS at
La Jolla to cooperate with their studies.

¢. National Marine Fisheries Service - AFSC

Mr. Wilkins presented the AFSC report on thornyheads.

Thornyheads are managed under the North Pacific Fishery
Management Council's Gulf of Alaska Groundfish Fishery
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Mr. Bracken presented the ADF&G report on sablefish.

1) Research

An intensive skipper interview program is conducted during the
Southeast area fisheries to obtain detailed catch and effort information
from the participants. This program also provides an opportunity to
collect tags recovered during the fisheries.

During 1990 ADF&G cooperated with the NMFS Auke Bay Laboratory
to conduct a pre-fishery tagging study in the Southern Inside Area of
Southeast Alaska. Approximately 1,669 tags were deployed from the
NOAA ship Townsend Cromwell one month prior to the fishery. An
extensive tag recovery effort was implemented during the fishery with
over 70% of the landings interviewed for tag recovery information.
Analysis of the data collected is continuing.

Stock Assessment

Sablefish stock assessment surveys were conducted in each of the two
inside management areas for the third consecutive year during 1990.
The surveys use snap-on longline gear set on randomly selected
stations for a standardized fishing period. The purpose is to determine
annual changes in relative abundance. These surveys are also
designed to provide unbiased biological samples from the sabiefish
populations. Every tenth fish captured is sampled for AWL, sex, and
maturity. Otoliths taken during these surveys are sent to the ADF&G
aging lab in Kodiak for age determination.

Preliminary results of the surveys show that the decline observed in the
Northern Southeast Inside area between 1988 and 1989 tapered off in
1990 and the 2% reduction in catch rate during the 1990 survey was
not significant. Conversely, the results of the 1990 survey indicate
significant declines in the abundance of sablefish again in the Southern
Southeast Inside management area continued to decline significantly
between 1989 and 1990. Data from these surveys is still being
analyzed. :

Both of these surveys are part of a five-year study and analysis will
continue until the completion of the project in 1992. Summaries of the
methods used and cruise reports showing preliminary data are
available by request from Mr. Bracken.

The cost of these surveys is partially offset by the sale of the fish caught.
A vessel is chartered at a set daily rate to conduct the survey. The fish
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A discussion followed Mr. Bracken's presentation.
Mr. Zyblut asked if any pots were being fished off Alaska.

Mr. Bracken said that three vessels have permits, but they did not fish
because they can not compete with the longliners.

Mr. Saunders asked if there were any killer whale problems this year.

Mr. Bracken answered that he had not received reports of killer whales
taking sablefish from the longlines this year.

Mr. Bracken said that ADF&G now reviews regulations on a three year
schedule, and changes for regulations will not be considered for change
this year.

Mr. Demory asked if there was about the level of high-grading in the
sablefish fishery in short seasons.

Mr. Bracken said that there is no high-grading because the speed of
handling required during a short season does not aIIow time for sortmg the
catch at sea.

Mr. Demory asked if there was any sampling at the dock.

Mr. Bracken answered that there was no dock sampling of commercial
catch, because there was independent biological sampling of the stocks.

The subject of derelict gear was discussed. Mr. Bracken said that the
short season did result in some gear being cut off or lost at sea.

b. Qregon Department of Fish and Wildlife

Mr. Demory presented the ODFW report on sablefish.

ODFW activities are limited to collecting biological samples according to a
coastwide protocol.

. Canada

Mr. Saunders gave the Canadian report on sablefish.
1) Research Programs
A species interaction trawl survey was continued in August to assess the

impact of sablefish on hake and herring stocks in the La Perouse region
of the Vancouver Area.
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observer program, paid for by fishermen and overseen by a consultant,
is used to verify the landings in five designated ports.

Mr. Saunders added that there are problems verifying age distributions with
depth of capture that need to be resolved.

He also said that the individual vessel quotas are changing the Canadian
sablefish fishery. Some fishermen now fish to maximize bycatch. Also with
individual quotas, there is an extended fishing season which is logistically
harder to sample. Some crew members have not faired as well with
individual quotas, since there is no incentive to use efficient crews. Many
crewmen are now unemployed. In addition,-the cost of transferring quota to
a vessel has been passed on to the crew.

Mr. Saunders said vessels were keeping mandatory logbooks.
Mr. Bracken asked if there was any indicating of new, good recruitment.

Mr. Saunders said that there was no quantitative evidence of good
recruitment, however, anecdotal reports and trawl discards indicate
moderate levels of recruitment.

Mr. Saunders said that preliminary work with a large beam trawl, targeting
on juvenile salmon in the surface waters (0-10 m) off the west coast of
Vancouver Island, appears to successfully capture young sablefish. He
anticipates further work using the gear to examine juvenile sablefish
distribution and abundance.

. National Marine Fisheries Service - AFSC

Mr. Clausen reported on Alaska sablefish for AFSC.

1) Research Activities
a) Gulf of Alaska

(1)Japan-U.S. Cooperative Longline Survey - (See
description of survey under VIl.1.a. Pacific cod research
activities) Compared to recent cooperative longline
survey results from recent years, catches of sablefish
declined substantially in all areas except in the
northwest end of the sample pattern in the Bering Sea
where catches have been small. Survey results showed
that sablefish relative population number (RPN) declined
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since 1979. Surveyed depths ranged from 200-1,000 m,
although depths less than 150 m or more than 1,00 m
were sampled occasionally. Twenty-seven stations
were sampled in gullies at the rate of two stations per
day. Twenty-six of these stations are additional to
those routinely sampled by the cooperative longline
survey. One station (NMFS survey station 42 and
cooperative survey station 103) near Baranof Island is
considered to be a shelf station. Five stations were
repeated to study catch rate variability.

The NMFS sampling gear was identical to the
cooperative survey gear with respect to numbers of
hooks, bait, and groundline length at each slope station,
but differed in hook type, gangion length and thickness,
and anchoring arrangement.

Prior to the initiation of sampling in gullies, certain
assumptions had been made to extrapolate sablefish
CPUE's and size compositions from the cooperative
longline survey upper slope stations to deep gully areas
that were not actually sampled. Results of the 1988-
1990 NMFS longline surveys show that extrapolated
relative population estimates were not appropriate. The
1989 NMFS survey detected a statistically significant
decrease in numbers of sablefish on the upper
continental slope from the previous year, most of which
was associated with decreases in the Shumagin and
Chirikof INPFC statistical areas. The 1990 NMFS survey
detected a statistically significant increase in numbers
of sablefish on the upper continental slope, mostly
associated with increases in the Shumagin, Chirikof, and
Kodiak INPFC areas. In 1988 and 1989 sablefish
abundance in the two major guilies in the western Gulf
of Alaska (Shumagin Gully and Shelikof Trough) was
mostly unchanged. However, in 1990 sablefish numbers
in those gullies decreased remarkably, and increased by
the same amount on the upper continental slope near
those gullies. Overall, 1990 sablefish abundance on the
upper continental slope appears to be the same as in
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surface circulation. Although it was not evident during
May 1990, the Sitka Eddy when present is a possible
mechanism by which the older sablefish larvae or small
juveniles may be recruited to nearshore or continental
shelf nursery areas in the late summer or early fall.

Oblique bongo net tows to 300 m or near bottom at 67
stations yielded fewer sablefish larvae than the neuston
tows. Only 38 stations were positive with catches of
only 1-26 per tow. The oblique tow data have not been
completely analyzed, but the sparsity of sablefish in the
oblique tows appears to confirm that the sablefish
larvae were concentrated near the surface and probably
confined to the neuston layer both day and night.

For more information, contact Bruce Wing at (907) 789
-6043.

(5)Tagging Experiment in Clarence Strait - ABL used the

NOAA RV Townsend Cromwell to conduct a sablefish
mark-recapture experiment in a study area in Clarence
Strait, near Ketchikan, Alaska. The experiment was a
cooperative study with ADG&G, and the main objective
was to obtain a sablefish population estimate for the
study area. During the period 27 April - 5 May, 18
longline stations were fished in Clarence Strait, and
1,669 tagged sablefish were released. The tagged fish
were recovered approximately 6 weeks later in the
Clarence Strait commercial fishery for sablefish, which
began June 15. A total of 25 tags were recovered, which
translates to a 1.5% recovery rate. This mark-
recapture data from Clarence Strait is still being
analyzed, and a population estimate is not yet available.

For more information, contact Jeff Fujioka at (907) 789-
6026

(6)Catchability Coefficient Study in Chatham Strait - ABL

completed an analysis of a sablefish experiment
conducted in Chatham Strait, southeastern Alaska, in
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Craig Kastelle (REFM) has made considerable progress on
his Master's thesis, which is an attempt to validate the
Unit's sablefish ageing criteria using the radioisotopes
Pb-210 and Ra-226. A draft of this thesis is expected
to be completed in 1991, and so far results appear
encouraging.

b) Stock Assessment

Sablefish of the Gulf of Alaska, Bering Sea and Aleutians are
considered one large stock. Therefore, to alleviate some of
the departures from a closed population assumption that occur
in separate analyses, these three regions are combined into
one analysis for stock assessment. Historic biomass
estimates as determined by stock reduction analysis showed a
declining stock trend through 1978. During these years the
stock was heavily exploited by foreign fisheries. Estimates
of exploitable biomass after 1979 were determined by scaling
relative biomass indices from an annual longline survey to
estimates of absolute biomass, based on comparisons of
longline and bottom trawl survey catch rates. Stock
abundance increased after 1980 peaking in 1985 at nearly
400,000 mt. Lower exploitation rates and a strong 1977 year
class which recruited in 1982, led to this improved stock
condition. After 1986, the stock has been fairly stable but
showing a slight decline. Although the stock is declining
there is no evidence that it is being overfished. The decline is
attributed to the lack of significant recruitment in recent
years. The stock is at a high level and considered to be in
good condition. The 1991 estimate of exploitable biomass for
the Bering Sea/Aleutian Islands region is 54,100 mt, and
194,000 mt for the Gulf of Alaska. Sablefish are fully

utilized and are harvested under an F0.1 strategy. The 1991
Acceptable Biological Catches were 3,100 mt for the Bering
Sea, 3,200 mt for the Aleutians, and 22,500 mt for the Gulf of
Alaska.

For further information, contact Sandra Lowe (206) 526
-4230.
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because this area constitutes a significant fraction of the
northern assessment area and a survey in 1989 replicated
abundance levels observed in 1984 and 1988. The
recommended assessment results that match this biomass -
level do not, however, provide a good match to the decline
in the pot survey's estimate of sablefish abundance. The
northern area's assessment indicates that the biomass of
age 3+ sablefish was about 80,400 mt at the beginning of
1990 and the biomass of mature females was 36,100 mt.
This level of spawning biomass is intermediate between
38,800 mt (35% of virgin spawning biomass) and 31,800 mt
(spawning biomass that produces MSY under previously
assumed level of recruitment density-dependence), so this
area's stock is judged to be approximately at its optimum
level. Application of the F35% exploitation policy to the
expected 1991 biomass produces a recommended landed
yield of 4,130 mt for the northern area, plus an expected
trawl discard of 600 mt. The assessment in the southern
area has greater uncertainty because of the lesser amount
of survey data. The recommended assessment indicates
that the biomass of age 3+ fish at the beginning of 1990
was 87,600 mt and the biomass of mature females was
45,200 mt. This level of spawning biomass is above
39,300 mt (35% of virgin spawning biomass) and 33,400 mt
(spawning biomass that produces MSY under previously
assumed level of recruitment density-dependence).
Application of the F35% exploitation policy to the expected
1991 biomass produces a recommended landed yield of
4,730 mt for the southern area, plus an expected trawl
discard of 690 mt.

For further information, contact Richard Methot at (206)
526-6525

Mr. Blood asked about the time of release for OTC tagged sablefish.
Mr. Wilkins said that they were released prior to the fishery.

Dr. MacCall said that there were new FDA rules for the use of OTC. It is still
best to release OTC injected fish 21 days prior to the main opening of a
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b. Qregon Department of Fish and Wildlife
Mr. Demory reported on flatfish for ODFW.

1)

Dover Sole - Methot, R., R. Demory, F. Henry, and J. Turnock. 1990.
Assessment of west coast Dover sole in 1990 and recommendations to
management in 1991. In Status of the Pacific coast groundfish fishery
through 1990 and recommended acceptable biological catches for
1991. Stock assessment and fishery evaluation, vol. 1. Pacific Fishery
Management Council, Portland, OR.

"Size and age composition data from the INPFC Eureka and Columbia
areas were analyzed by stock synthesis, a separable catch-at-age
model. Strong and weak year classes are not obvious in the age
composition data so this preliminary assessment was conducted under
the assumption of constant recruitment. Sharp increases in the
percentage of small Dover sole occurred beginning in 1983-84. The
model accommodated this change by having separate availability and
retention patterns for the periods 1971-1983 and 1984-present. Two
plausible levels of recruitment are identified for each area, and result in
an approximately two-fold range in estimated current biomass. In the
Eureka area, recent landed catches have declined to about 4000 mt and
the stock seems to be in equilibrium. MSY, estimated under an
assumed level of density-dependent recruitment, is in the range 4200
-5300 mt. The current female spawning biomass is estimated to be
above the target level. The recommended yield is caiculated by
applying F35% (fishing mortality that reduces female spawning biomass
per recruit to 35% of its unfished level) to the exploitable biomass. This
results in yields for 1991 in the range 7973 to 11898 mt. An ABC equal
to the lower end of this range is recommended. In the Columbia area,
recent landed catches have increased to about 8000 mt. MSY is
estimated to be in the range 3400 - 4800 mt. Application of F35% in
1991 would produce yields of 4160 - 7960 mt. We recommend that the
ABC in 1991 be set equal to the mid-point of this range, 6100 mt. If the
lower biomass scenario is correct, then continued harvests of 8000 mt
will drive the stock below its target level in about three years."

As a result of the stock assessment, the Pacific Fishery Management
Council (Council) recommended a trip limit of 27,500 pounds per trip per
week on the deepwater complex in the Eureka, Columbia and
Vancouver areas. The deepwater complex is composed of Dover sole,
thornyhead and sablefish. The amount of Dover sole within the cap was
allowed to fluctuate.

Petrale Sole - Castillo, G. 1991. Year-class strength and age
composition of female petrale sole (Eopsetta jordani) off Oregon.
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1)

Research Programs

A study of the reproductive biology of English sole in Hecate Strait was
completed. The oocyte maturation cycle for the species appears to be
one year in duration. Vitellogenesis occurred in May-June. Peak
spawning for fish larger than 40cm occurred in September-October,
while peak spawning for fish smaller than 40 cm occurred in November.
However, a few of the smallest specimens were ripe as late as March.
In the near future, we will investigate recruitment mechanisms for
English sole.

Stock Assessment

Stock assessments were completed for the major stocks of commercial
flatfish species. Recruitment for rock sole in Hecate Strait in 1990
appears to be declining from the record high levels in 1989.
Recruitment for English sole appears to be increasing and estimates of
sustainable yield have been revised upward from 700 t to 850 t.
Landings of Dover sole off the west coast of Vancouver Island remained
at around 1300 t in 1990, similar to 1989. Yield for this stock is
estimated to be 1000-2000 t assuming the stock is intermediate in size
to the Washington State and International Area 5C-E stocks.
Preliminary age composition data indicates that the growth rate for this
stock is significantly different from that of the Area 5C-E stock. Fish from
the west coast of Vancouver Island stock grow more slowly and attain a
smaller maximum size.

Management and Regulations

Flatfish are managed using a combination of area specific quotas and/or
trip limits.

Petrale sole are subject to a 20 t trip limit from January 1 to March 31,
1990. After March 31, no trip limit is in effect.

Rock sole are subject to a 13.6 t trip limit coastwide.
Dover sole in International Areas 3C-D are subject to a 1300 t quota,
while in International Areas 5C-E combined, a 1000 t quota is in place

for Dover sole.

An 850 t quota is in place for English sole in Hecate Strait.

d. National Marine Fisheries Service - AFSC

Mr. Wilkins gave the report for AFSC on flatfish.
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1968-77. In the 1990 assessment, fishery catch-at-age
information was used in cohort analysis and the stock
synthesis model to discern the age-structured population
abundance, believed to be at more than 2.5 million t.
Fishing mortality values were developed from a yield per
recruit model to evaluate potential harvesting strategies.
For 1991 a FO.1 value of 0.14 was used to develop an ABC
of 250,600 t.

Rock sole catches from the eastern Bering Sea in 1990 was
24,100 t, primarily from a valuable roe fishery conducted
during the winter spawning period. Harvest levels remain
well below the TAC of 67,400 t. Biomass estimates from
the 1990 demersal traw! survey indicate the population
abundance is at 1.4 million t, continuing the trend of
biomass increase seen during the 1980s. Survey age
composition from the 1989 survey indicates that 89% of
the rock sole population numbers are ages 3-8,
corresponding to the 1981-86 year classes. Analysis of
life history parameters from a dynamic pool model provide
fishing mortality values at Fmsy (F=0.176) and FO0.1
(F=0.159) to explore possible harvest strategies. An ABC
of 246,500 t (TAC is 90,00 i) was developed for 1991
based on the F0.1 exploitation rate.

Survey data have indicated that the other two principal
species of small shelf flatfish in the eastern Bering Sea
were also at observed high levels of abundance in 1990.
The estimates were 632,300 t for flathead sole
(Hippoglossoides elassodon), and 525,500 t for Alaska
plaice (Pleuronectes guardrituberculatus). The abundance
of these species remains high, and recruitment continues
to be strong for flathead sole. Considering that the
abundance of these species are high (above Bmsy) and
expected to remain so, it is appropriate to use the Fmsy
exploitation rate to estimate the 1991 ABCs. For flathead
sole, Fmsy = 0.176 giving an ABC of 106,500 t for the
Bering Sea/Aleutian Islands region in 1991. Alaska plaice
ABC is set at 99,000 t for 1991 using the same
exploitation rate.
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indicates the total flatfish resource continues to increase
with some species declining (rex and rock sole), some
increasing (flathead sole and arrowtooth flounder) and
some remaining stable (yellowfin sole). Trawl survey size
compositions indicate the continued presence of juvenile
fish recruiting to the stock for most species. Although the
flatfish species are generally thought to be near or above
virgin levels, they are managed under the F0.1 approach
since this strategy may represents a fishery which
maintains a larger spawning stock and mean size.

For further information, contact Tom Wilderbuer (206) 526-
4224,

c) West Coast

Dover sole - Size and age composition data from the INPFC
Eureka and Columbia areas were analyzed by the stock
synthesis model. The assessment for the Columbia area
included data from trawl surveys conducted by NMFS on the
continental slope off southern Oregon. Strong and weak
year classes are not obvious in the age composition data,
so this preliminary assessment was conducted under the
assumption of constant recruitment. Sharp increases in
the percentage of small Dover sole occurred beginning in
1983-84, probably related to changes in market acceptance
and in codend mesh sizes. The model accommodated these
changes by introducing a new estimate of size-specific
availability at that point in the time series. Two plausible
levels of recruitment are identified for each area, and
result in an approximately two-fold range in estimated
current biomass.

In the Eureka area, recent landed catches have declined to
about 4000 mt and the stock seems to be in equilibrium,
although lack of auxiliary data and movement of the fishery
into deeper water hamper quantitative assessment. MSY,
estimated under an assumed level of density-dependent
recruitment, is in the range 4200 - 5300 mt. The current
female spawning biomass is estimated to be well above the

73



VL

Jawiwiiey] aAs8}g  :JoBluo)

'1661 4O |re) Aues

JO JaWWns 8le| 10} Pa|NPayYds aqg ||IIm 8sInIo Jsle| B pue

Buisiwold aiem Aaains | gL B wody synsal Aleuiwjeld

"J0IABYSq Seloads 1efie}l pue ingiey Apnis 01 waelsAs

oepIA Jo1emispun ue Buisn (S4N) 901AI8S sallaysi4 aullep

|leuciieN 8yl yum josfoid eaneisadood e si 108loid suQ

"Seliaysl} paloslIp |MEeJ] Ul ydoleo-Ag 8onpel 0} yoiessal
Buinuiuoo s DHJ| @yl - weisAg ospip Jeremiepun (e

:suonebiisanu] yoresAg (1

"OHdI 40} INqifey dyoed uo pauodes poojg “JN
UOTSSTIT TeH Doed TeUoEuIaT]

ejjor
B Ul UOISIAIQ [BISEOD) 8y} AQ yoseassel 9|0s JenoQ Inoge Ajeuqg exods o

"O4MS 404 ysiiel uo papodai BB “Id
D4MS. - BOTAI8S S3IIeUST] SULEN [EUOHEN

‘dnoub

Buiyiom Uo1eoAg UOISSIWWOY InglleH Oiioed |BuOlleuisiu|
oy} 4o} siea)} ubisio ul 8ouspioul YoledAq ingijey [eduolsly
JO SISA[BUB UB PaJONPUOD SISBUSIoS W43Y - UOTedAg INdieH

Juswsbeue (g

6vS9-
0z (902) 1B 3oouin| Xoep }OBIUOD ‘UOliBwlojul Joyuny o4

W 096/ - 09+ 0 spieik eonpoid pinom g6l Ul

°,GEe4 10 uoneonddy ‘ssewolq Buiumeds jo |oAs] 1861 Byl
enoge pue ssewolq Bujumeds ulblA O 9%9G - LE SI yOIym
‘W 009°/9 - 005°0c obues sy} ul oq O} pajewnsse s 166}
ur ssewolq Buiumeds sjewa4 W 008y - 00¥E ebuel oyl

Ul 8q 0} Palewilse S| ASIW 1w 0008 In0ge 0} Pasealdoul aAey
SayolB0 PapUE| Juadal eBale BIqWN|0D By} U] 1w 008°FHL -
0/6L S! 1661 40} splalk %Ge4 jo ebues ay} pue ‘|aAd| 1ebie]



b) Observer Data - The IPHC is also analyzing observer
data to determine whether day-night differences occur in
bottom trawl bycatch rates. Some fishermen reported
bycatch to be higher at night, and recommended that the
NPFMC ban night fishing. The results showed that most
changes in bottom trawl bycatch were caused by changes in
groundfish species composition: Pacific cod and rock sole
had higher bycatch rates, day or night, and yellowfin sole
and pollock had lower bycatch rates. After adjusting for
changes in species composition, higher night-time bycatch
rates were found in only a small number of cases that were
not consistent from year to year. Although results to date
have not been useful in suggesting change in management,
we will continue to examine the data in hopes of finding
practical management solutions to the by catch problem.

Contact: Dr. Bob Trumble
2) Stock Assessment and Other Related Studies

Much of the research that is conducted every year by the
Commission staff is aimed at validating and improving the
procedures and assumptions that go into the halibut stock
assessment. This year's research studies include
investigations on population assessment procedures,
migration, the effect of species composition on CPUE, and
stock and age identification.

a) CAGEAN - The catch-at-age analysis procedure CAGEAN, a
procedure developed and used by the Commission staff, is
being used for stock assessment analysis on many different
fish stocks throughout the world. The staff is currently
investigating new and improved approaches to stock
assessment that deal with the questions of variability in
the dynamics of the stock and the effects this may have on
stock assessment. Research indicates that while CAGEAN
estimates are good some improvement could occur if this
variability were taken into account. Future investigations
will focus on the nature of this variability in halibut stock
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approach fails. However, as an exploratory mechanism for
examining the behavior of the stock and of the fishery this
study provided many interesting results. For example, tag
returns from all sources (longline, sport, troll, and trawl)
indicate the northward movement of adult fish from this
Area, as 2% of the recovered tags were found north of Area
2A in 1989, while in 1990 9% of the recovered tags were
found north of this Area. Recoveries from trawl-caught
fish make up the greater portion of the returns observed by
fishery type and indicate that halibut were on the grounds
all year round. The average release size of these trawl
caught fish did not appear to change substantially over
time, ranging seasonally on average from 80 cm to 90 cm,
suggesting that the size composition of the smaller fish in
this area did not change much between seasons.

CPUE - Catch per unit effort experiments continued this
year using baited longline gear with hook-timers.
Preliminary results indicate that the simple model used to
characterize hooking success was relatively successful at
reproducing the patterns of bait attack with time. The
measured catch rates were affected by the choice of study
area (and so presumably changed with changes in bottom
type, relative abundance, and species composition) and by
changes in bait type. Future research will focus more on
examining the factors that influence these rates.

Aging Studies - Otolith samples, used for determining the
age composition of the halibut catch, are collected from
port landings. These samples make up an important
component of the stock assessment. Examining the
accuracy of the ages obtained from these samples is an
ongoing area of research. In 1982 and 1983 fish injected
with a substance that leaves a fluorescent mark on the
otolith were tagged and released. These marks, in
conjunction with data available on how long the fish were
at large, indicate that the aging technique in current use is

valid for most halibut.
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Like Pacific cod, the flatfish fisheries in offshore waters are managed in
conjunction with the fishery in the adjacent EEZ. The actual amount
harvested within three miles of shore is not known.

A discussion followed Mr. Brackens's report.

Mr. Bracken stated his concern that in Alaska vessels are prospecting for
halibut prior to the halibut season under the guise of fishing for other
species. This is a possible cause of mortality on a declining stock of
Pacific halibut. Alaska recommends a long line closure which would start
several weeks before the halibut season. There has been a 3 day closure
prior to the halibut season which is not adequate.

Mr. Bracken said that it is possible to determine the sex of a dressed
halibut by looking at the gonad pocket.

Mr. Demory asked what fisheries are impacting Pacific halibut bycatch.

Mr. Bracken said that the Pacific cod and flatfish fisheries are often shut
down as the result of Pacific halibut bycatch.

Mr. Bracken said that the observer program in Alaska is paid for by the
fishing vessels, and the observers are trained by NMFS and contracted by
individual observer companies.

7. Pacific Whiting (Hake)
a. Canada
Mr. Saunders gave the DFO report on Pacific whiting.
1) Research Programs

Monitoring and biological sampling of offshore Pacific hake was
continued through an extensive observer program.

A hydroacoustic survey of offshore hake biomass was conducted from
the La Perouse region to Queen Charlotte Sound. Hake were found
along the 200 m contour extending into Queen Charlotte Sound.
Assuming a target strength value of -35.0 dB/kg, the biomass of hake in
the Canadian zone was 317,338 mt of which 178,802 mt was found
north of 49 degrees north latitude.

The 6th annual species interaction trawl survey was conducted in

August to assess the impact of Pacific hake and other predators on
herring survival and recruitment.
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DFO has found spawning concentrations of hake off Southern California
some 100 to 125 miles offshore.

There was then a general discussion of research and papers on hake.
There is a paper on interactions between herring and hake. There is a
paper on rations size and feeding.

. National Marine Fisheries Service - AFSC

Mr. Wilkins reported on Pacific whiting for AFSC.

1) Stock Assessment

The total harvest of Pacific whiting by the U.S. and Canada in
1990 is expected to be 269,500 mt, down from a high of
309,000 mt in 1989. The fishery continues to be supported by
the strong 1980 and 1984 year classes. Assessment surveys
in 1989 estimated the population biomass as 1.637 million t,
a decline of 24% from estimates made in 1986, but a lesser
decline than projected in last year's assessment. In the 1990
assessment, the stock synthesis model was used to estimate
age-structured population abundance, past levels of female
spawning biomass, and recruitment for the 1959-87 year
classes. The assessment model was revised to include
geographic structure and to estimate the parameters of a
function defining the age-specific, annual migration of fish
across the U.S.-Canada border. Recruitment estimates and
fishery selectivity coefficients from the stock synthesis
model were used with an age-structured simulation model to
estimate sustainable yield under different harvesting
strategies and levels of reduction in female spawning
biomass. Several harvesting strategies were explored: a
constant F strategy; a variable F strategy, where fishing
mortality for a particular year is proportional to the level of
female spawning biomass; and a hybrid strategy that combines
features of the other two policies. The hybrid strategy avoids
the extreme variability in yield of the variable F strategy, yet
increases protection of the stock at low levels of female
spawning biomass. Long-term average yield depends on risk
levels defined as the frequency with which female spawning
biomass is expected to fall below a cautionary level of
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f. r nD ment of Fish and Wildlif

Mr. Demory briefly reported on ODFW bycatch sampling of domestic hake
trawlers. An observer will be hired by ODFW to observe hake catches by

,,,,, , Oregon trawlers fishing out of Newport, Oregon. The observer will be
trained and supervised by ODFW. The catch will be observed at sea and as
it is off loaded in Newport. The primary purpose of the observer is to

. document any bycatch by the trawlers while fishing for hake.

The observer will start working about June 1, but ODFW biologists

— completed two observer trips in May to help set up the project. They
observed very little bycatch and no catch of salmon.

- 8. Dodfish

a. Alaska Department of Fish & Game

Mr. Bracken reported on dogfish for ADF&G.
1) Research

The relative catch rate of dogfish is being monitored in the Southern
Southeast Inside area in conjunction with the Southern Area sablefish
survey.

2) Management
There are no seasons, gear restrictions, or harvest limits for dogfish in

the territorial waters of the state at this time. No directed fisheries for
dogfish were reported in state waters during 1990.

b. Washington Department of Fisheries
M Mr. Jagielo reported on dogfish for WDF.
A dogfish tagging and assessment study was conducted in East Sound
— (Area 7E) in 1990. This project estimated the stock size of the spiny dogfish
population in West Sound and gained information on their migration and
interception by other gears. The information resulted in a harvest
— recommendation for the East Sound dogfish fishery.
Contact: Gary Davis
— Dr. MacCall asked if there was any recreational fishery for dogfish.

Mr. Jagielo answered that there was no recreational fishery for dogfish.
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Mr. Glock mentioned that mesh size in trawls used to catch dogfish is a
concern of some fishermen. Some would like to use small mesh trawls
when fishing for dogfish.

,,,,, 9. Lingcod
a. Alaska Department of Fish & Game
Mr. Bracken reported on lingcod for ADF&G.
— 1) Research

A preliminary study which was begun during the winter of 1988

— continued through 1990. It is designed to determine lingcod nesting
locations, spawn timing, and the timing and duration of lingcod nest-
guarding in Southeast Alaska. This study is being accomplished using

- a two-stage approach. An on-board observer participated with
cooperating local fishermen to obtain sex and size samples from the
directed lingcod "dinglebar” fishery. In addition, dive transects were
completed in diver depths in areas adjacent to known harvest locations
to observe nesting lingcod.

Preliminary data suggests that the spawning and nest guarding period
extends later in the year in Southeast Alaska compared to published
information from other areas.

2) Management

Beginning in July 1989 lingcod fisheries were managed with a 27-inch
year round minimum size limit. This is the first commercial regulation for
this species in the state and was in response 10 increased targeting on
small fish by an expanding directed fishery. New regulations which will
provide for a January 1 to May 31 closure inside the surfline and a
directed fisheries quota will be implemented in 1991.

3) Fishery

Most of the lingcod taken in Alaskan waters come from the Southeast
area. Lingcod are landed incidental to hook-and-line fisheries for other

— species and, in recent years, have been the target of an expanding
"dinglebar" fishery. Dinglebar gear is power troll gear modified to fish
for bottomfish.

A total of 355 mt of lingcod was reported during 1990. Of that, 140 mt

was taken by dinglebar gear, 164 mt was landed on longline gear, and
- 51 mt was landed incidental to the power troll fishery for salmon.
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The twist tie tag is an Australian tag (Hall Print) which is placed loosely on
the opercular plate of the fish.

Mr. Jagielo said that WDF has tried to catch offshore lingcod with trawl, but
has had poor catches to date with that gear.

. Canada

Mr. Saunders reported on lingcod for Canada.

1)

Research Programs

Lingcod research over the next year will emphasize monitoring and
rebuilding regimes for depleted stocks in the Strait of Georgia. There are
four parts to the proposed program. First, approximately 3,000 juvenile
lingcod will be tagged and transplanted from offshore areas to the Gulf
Islands. Second, SCUBA surveys will monitor reef areas where-the
releases occurred. Third, trawl surveys at selected sites will be
conducted for young-of-the-year lingcod. It is hoped that these surveys
will provide a useful abundance index. Fourth, a small number of
transplanted lingcod will be tracked using ultrasonic tags. An ultrasonic
tracking study on adult fish was completed in April 1991. Male lingcod,
relocated over 2 km away, returned to the exact site of their capture
within 24-72 hours, with all movement occurring at night.

Stock Assessment

The assessment is unchanged from the previous report.

Management and Regulations

The Strait of Georgia is closed to the commercial harvest of lingcod for
1991. A size limit of 65 cm is being implemented for the sport fishery,

along with a one fish per day limit, and a June 1 - September 30 season.
The commercial size limit is 58 cm for the remainder of the coast.

. National Marine Fisheries Service - SWFC

Dr. MacCall reported on lingcod for SWFC.

Lingcod research at the SWFSC Tiburon Laboratory consists of an age
validation study, completion of an analysis of commercial trawl data by trip,
and initiation of an analysis of recreational catch data. To date, we have
tagged and injected with oxytetracycline (OTC) 251 lingcod, and have
recovered 13 of these fish. Four of the recovered fish were at liberty long
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Mr. Bracken added that there has been an increase in small sleeper sharks.
These are sub aduit fish at about 4-5 feet in length and 250 - 300 pounds.
There are more sharks now than ever before recorded.

There was a general discussion of the hagfish fishery.

Mr. Zyblut asked how extensive was Alaska's hagfish fishery and how were
_ the fish handled.

Mr. Bracken answered that the fishery was small and sporadic and two
- species were caught. The fish don't seem to follow the fish keys, so they
may be different species or sub-species.

- b. Washington Department of Fisheries

Mr. Jagielo reported on other species for WDF.
1). Walleye Pollock.

A stock assessment of Walleye Pollock is near completion. Walleye
pollock provides for two localized fisheries in Puget Sound. A
commercial fishery in the Strait of Georgia occasionally harvests
spawning pollock that move to the U.S. from Canadian waters. A local
stock near Tacoma has provided the foundation for the development of a
once thriving charter fishery. Catch-at-age, catch rate, and trawl survey
data have been used to evaluate the southern stock of pollock.

Contact: Wayne Palsson

2). Smelt.

A study of the Laconner smelt fishery was completed. This special
fishery for smelt occurs along the waterfront at Laconner. Creel survey
methods were developed to estimate catch and effort during two years
of the fishery.

Contact: Sue Hoffman

. Mr. Jagielo added about smelt that the Laconner smeilt fishery was an

exciting derby fishery. He also added that habitat studies for surf smelt
were being conducted.

¢. Oregon Department of Fish and Wildlife

Mr. Barss reported on hagfish for ODFW.

From Abstract by Barss, W. 1990. The Oregon hagfish fishery and resuits
— of sampling Pacific hagfish and black hagfish in 1988 and 1989
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The assessment of pollock stocks has not changed since the
previous report. The Strait of Georgia quota is based on a surplus
production calculation given the biomass as assessed in 1981 and
1988 using hydroacoustic and swept-volume survey methods.

c) Management and Regulations

Pollock are managed by annual quota in the Strait of Georgia (3,700
mt). Given extreme variation in availability and uncertainty regarding
stock discreteness, fishing is not restricted in other areas of the coast.

2) Hagfish

Pacific hagfish have been experimentally fished off the west coast of
Vancouver Island since 1988. Permits are issued and managed by
Fisheries Division staff. Participation in the fishery has ranged from 0
-11 vessels depending on the time of year and market demand.
Catch and effort data and monthly biological samples have been
collected from all vessels active in the fishery. Two study areas have
been established to monitor monthly changes in abundance, sex
ratios and female gonadal conditions. Collection and analysis of
CPUE and length frequencies will be continued to determine
sustainable harvest levels for the Pacific hagfish.

e. National Marine Fisheries Service - AFSC

Mr. Wilkins reported on other species for AFSC.

1) Walleye Pollock

a) Stock Assessment

(1)Qulf of Alask

Estimates of the total biomass of the walleye pollock
(Iheragra chalcogramma) stock are derived from bottom
trawl surveys and annual hydroacoustic surveys.
Summer bottom trawl surveys of the Western and
Central management areas were made in the summers of
1984, 1987 and 1990. An additional survey of the
Kodiak INPFC area was made in the fall of 1989.
Hydroacoustic surveys have been conducted in Shelikof
Strait during the spawning period (March) on an annual
basis since 1981 with the exception of 1982. In earlier
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Shelikof Strait. Likewise, the recent hydroacoustic
survey biomass estimates from Shelikof Strait have
been much lower than the gulfwide bottom trawi
estimates. One explanation for the observed
discrepancies between the two models is that the
abundance of pollock in the demersal habitat remains
relatively constant while the pelagic fraction of the
stock may vary considerably depending on year class
strength. Model B is an attempt to reconcile these
problems. Weighting the hydroacoustic time series
equally to the fishery data, provides a mechanism for
accounting for the large population estimates observed
in the early 1980's. Tuning to the 1990 bottom trawl
biomass estimate adjusts the ending biomass to a level
that was observed in the recent gulfwide bottom trawl
survey. Model B provided the best integration of the
available data. The relative fit of both models to recent
data is similar, however Model B provided a better fit to
the early time series.

The updated time series of recruitment and spawner
stock biomass levels provided from the stock synthesis
Model B was used to evaluate the relationship between
spawners and recruitment. As in previous analyses
there appears to be a strong density dependent
mechanism which reduces year class success when the
spawning population is large, however, the time series
of data is too short to support this conclusion.

A deterministic model was developed for the estimation
of Fmsy. The model was a yield-per-recruit model
which was modified to incorporate estimates of age
specific fishing mortality, and maturity-at-age.
Additional runs of the model were made under constant
recruitment conditions. Under the assumption of a
asymptotic spawner recruit relationship, estimates of
Fmsy and Fo.1 derived from parameters from Model B
were 0.115 and 0.098 respectively. The estimate of
spawning stock biomass associated with Fmsy was
785,075 t (Table 10). Under the assumption of constant
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1985. The confidence interval around the 1989 CAGEAN
estimate overlaps the cohort analysis and trawl survey
biomass estimates. The cohort analysis biomass
estimates were chosen over CAGEAN because the cohort
analysis uses more age-specific information from the
surveys than does CAGEAN.

Current abundance is above Bmsy (5.9 million t). The
strong 1982 and 1984 year-classes now contribute
substantially to the fishery. Recruitment of age-three
pollock in 1990-92 is projected to be slightly below the
median of the past decade. The ABC for this stock was
computed with an exploitation rate corresponding to
Fo.1 = 0.31 which is close to Fmsy = 0.33 obtained by
Quinn and Collie. Application of this fishing mortality
rate gives a 1991 eastern Bering Sea ABC of 1,676,000
t. The ABC is greater than in 1990 because 1991

" projected biomass is higher than the value projected for
1990 in 1989. Exploitation at the Fo.1 rate when
abundance is greater than Bmsy does not violate the
Council's overfishing definition.

The Aleutian Islands pollock stock has not been surveyed
since 1986, when the exploitable biomass was 524,074
t. Biomass in 1991 was projected by assuming that the
proportional decline in abundance since 1986 in the
Aleutian Islands was the same as in the eastern Bering
Sea (0.77 x 1986 biomass). Application of a catch to
biomass ratio of 0.25 yielded an ABC of 85,102 for the
Aleutian Islands stock. This is lower than the 1990 ABC
because a different approach was used to estimate
exploitable biomass.

Pollock taken near Bogoslof Island have a consistently
different age composition and slower growth rates
compared with the eastern Bering Sea stock. A
hydroacoustic survey in the winter of 1989 estimated
the abundance of Bogoslof pollock to be 2.1 million t.
Projecting this biomass to 1991 and applying an
exploitation rate of 0.25 resulted in a 1991 ABC of
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A cooperative squid jigging research survey was conducted
aboard four Japanese squid jig vessels by the AFSC and
Japanese participants during August and September, 1990 to
determine the distribution and abundance neon flying squid
(Ommastrephes bartrami) and examine the feasibility of
harvesting this species with jig gear. Four Japanese vessels,
each with one U.S. scientist aboard and one with a Japanese
scientist, fished at 142 stations in the U.S. Exclusive
Economic Zone off Washington and Oregon using overhead
attraction lights, automatic jigging machines, and handlines.
Although operations were scheduled to last 80 days beginning
1 August, the project was discontinued on 4 September
because the vessels had failed to locate significant
aggregations of squid. Information on catch, effort, and
biological characteristics were collected from target and
bycatch species.

Mr. Wilkins report was followed by a general discussion of stock studies.
Mr. Saunders asked about the findings of the stock discreteness study.

Mr. Wilkins answered that the Bering sea work shows seasonal movement.
Mr. Wilkins added that the warm ocean conditions were not good for squid.
It was found that handlining which uses larger jigs was more productive
than using the automatic jigging machines. The machines work well only

with spawning aggregations of squid.

There was a general discussion of Japanese squid vessels, gear and how
the gear was fished.

Mr. Zyblut said that possibly two Japanese squid vessels might fish off B.C.
this summer.

Mr. Wilkins said that there would probably be no experimental squid
fishery off the U.S. this year. NRC (Alversons Group along with Cpt Fisher)
was promoting squid work off Oregon.

There was a discussion of shark fisheries.

Dr. MacCall said that there has been a decline in the thresher shark
fishery off California.
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b. Halibut Bycatch Observer Contract

During 1990 ADF&G received a contract from the International Pacific
Halibut Commission to place observers aboard groundfish vessels to
determine bycatch rates of halibut. By agreement, a portion of the contract
money was used to help NMFS with their debriefing program for the
mandatory federal groundfish observer program.

Information on the results of this work are available from Bill Nippes,
ADF&G, Kodiak, Alaska.

c. Pacific Cod Pot Catch Rate Study

During 1990 ADF&G worked on a cooperative study with the Alaska
Fisheries Development Foundation and the fishing industry to determine
the effectiveness of various tunnel opening configurations in groundfish
pots. The purpose was to find an opening configuration which would
effectively reduce crab and halibut bycatch while retaining Pacific cod of the
desired market size. The results of this study have not yet been published,
but preliminary information can be obtained from Dave Carlile, ADF&G,
Juneau, Alaska.

A discussion followed Mr. Bracken's report.

Mr. Demory asked if ADF&G expects to see Alaska allowing the retention of
Pacific halibut bycatch in the future.

Mr. Bracken answered that politics would not allow halibut bycatch retention.
In the long run, the NPFMC may eliminate the use of non selective gear by
large trawlers from some areas because of bicatch problems.

Mr. Demory asked if it was appropriate to consider Pacific cod and Pacific
halibut and maybe sablefish and rockfish as a species complex for longliners
under an IQ system.

There was then a discussion about Pacific cod pots.

Mr. Saunders asked about the effectiveness of cod pots.

Mr. Bracken answered that Pacific cod pots are reported to be most effective
during the spawning season when the fish are concentrated. Long line gear is
generally considered to be better during the rest of the year. He added that
mesh size in traps should eliminate juvenile catch problems.

2. Washington Department of Fisheries

-
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(GIS) and generate distributional coverages of fish density for management
purposes.
Contact: John Boettner/Steve Burton/George Kautsky

. Development of Hydroacoustic Survey Methods for Pacific Cod.

Pacific cod are difficult to assess because they don't have reliable structures
for aging and because they are semi-pelagic. Two years of studies were
conducted to determine the feasibility of assessing cod biomass with
hydroacoustic technology. The results were favorable for the cod stock in
Agate Passage.

Contact: Norm Lembaerg/Stevae Burton/Wayne Palsson

Target Strength Investigations with Dual and Split Beam Sonar.

Since 1987, the Acoustics Unit has employed dual and split beam sonar to
obtain target strength data on species routinely assessed. These data are
critical for scaling echo integrated data to obtain fish biomass estimates.
Additionally, real-time information on fish size is useful for directing
biological sampling activities.

Contact: George Kautsky/Steve Burton

. Charter Fleet Study.

The results of an intensive study of Puget Sound's charter fleet ware
published. Voluntary logbooks and dockside monitoring provided
information to estimate the magnitude of the charter fishery for bottomfish.
Contact: Greg Lippert

. Dive Charter Study.

Seven years of observer data provided for an in-depth study of the fishery
for bottomfish by dive charters in the San Juan Islands. Dive trips, divers,
and the bottomfish catch were characterized.

Contact: Greg Lippert/Wayne Palsson

Development of Creel Survey Methods for Discrete Marine Fisheries.

Boat-based fisheries for lingcod and Pacific cod have evolved at Tacoma
Narrows and Agate Passage. These are unique marine fisheries since all
of the effort can be observed at once. Creel survey techniques and
estimation methods were developed for the management of these fisheries.
A paper was presented at the American Fisheries Society Symposium on
Creel Survey Methods in April 1990. The paper was completed in summer
1990 for inclusion in the proceedings.

Contact: Wayne Palsson
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3.

0. Trawl Survey of Puget Sound.

Bi-annual trawl surveys of Puget Sound were initiated in 1987 with the main
goal of estimating flatfish abundance. The data are being compiled and
new surveys conducted so that these species and others can be assessed.
A stock assessment of English sole is being conducted by Paul Mongillo.
Contact: Cyreis Schmitt

Mr. Clausen asked how the acoustic work was going for WDF.
Mr. Jagielo made reference to a report of WDF acoustic work.
A discussion followed about WDF's GIS system.

There was then a discussion of artificial réefs.

Oregon Department of Fish and Wildlife

Mr. Demory and Barss gave the ODFW report of other related studies.
Submersible project:

We continued our cooperative study with Oregon State University on deep-reef
fish assemblages off Oregon which began in 1987. We used the submersible
Delta to re-sample our six permanent stations at Heceta Bank, sample eight
stations at Coquille Bank, and sample three stations at Daisy Bank (Nelson
Island). Data will be used to compare the habitat structure and
fish/invertebrate assemblages occupying the only three deepwater rocky
banks on the Oregon continental shelf. Data from Heceta Bank will also be
used to document interannual variation in fish assemblage structure over a
period of four years. By tracking acoustically tagged yellowtail rockfish at
Heceta Bank we found that this species exhibits strong homing tendencies and
short-distance diurnal migrations.

Mr. Barss added that ODFW would conduct a cooperative study with Oregon
State University by using a submersible and hydroachoustic gear to study
Stonewall Bank in 1991.

There was a general discussion about submersibles.

Mr. Bracken stated that a problem with submersibles was that they could not be
used in water shallower than about 20 fathoms, because there were ballest
problems in shallow water.

Mr. Blood asked if any halibut activity was seen from submersibles off Oregon.
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comparable to previous data, a roll-up program was developed to
temporarily convert new format to old. An interactive data entry system was
developed for the trap fishery data. Port samplers collected 253 biological
samples in 1990.

An optimization study of port sampling effort was also initiated. Port
samplers are recording the time taken to obtain a biological sample. The
fixed and variable costs of sampling will be examined in conjunction with
among sample variance in age composition to optimize sampling effort with
respect to producing catch-at-age databases.

5. National Marine Fisheries Service - SWFC

Dr. MacCall reported on other related studies for SWFC. He said that as part of
PacFIN, the Center will be asking other agencies about their procedures for
species composition sampling. SWFC will try to help the agencies optimize
sampling schemes. (Note: Following the TSC Meeting, ODFW has taken over
the lead in designing optimum sampling schemes.)

VIIl. OTHER TOPICS FOR DISCUSSION
A. Technology Sharing

Mr. Bracken suggested that TSC discuss technology sharing.
Mr. Wilkins said that NMFS staff have begun a yearly, nation wide stock
assessment meeting. The first meeting was held in Florida, and they will be held
each year at a different NMFC Fishery Center. The meetings are only for NMFS
staff. The meeting this year was a show-and-tell instead of a workshop as
planned. The next meeting will be held at LaJolla, CA.

Mr. Demory said that rockfish management is now a critical issue, because it is
no longer working.

Mr. Bracken said that there is growing industry concern on the lack of good data
for fishery management. Rockfish is a good example, since we do not have
adequate information. Therefor, we must error in favor of the resource.

Dr. MacCall said that even with good information managers may not choose to
use it.

Mr. Bracken said that wide confidence limits make data undefendable.

Mr. Wilkins said that there are now GIS systems at ODFW, PBS and WDF. AFSC
now wants to get a GIS system on line.

105



901

"80UBJ8JUOD YSYPUNOIY) J8YIoUR B 8F PINOM 88U} USUM 10 }I PaYSE |[eD2eN “Id

‘pPepesuU 10U SEM 1l 1eyl 8q O} palusas
SNSUBSUCD 8y "SwalsAs Q| Jidyl 40} lew.o} indino pue ndui o} spesu saiousbe
JUSJ8JJIp UO uonewIouUl 8BuryOXe 0) 8sSn Aue sem alsay] I pexse |[BDoBN “Iq.

‘sdew sonpoud
Auo Ayl Ing ‘001 $ Inoge 1e desyo sse sebexoed Huiddew 1ybresls uolewoul
Aejano o] pue saseq elep abie| asn 03 dn 18s I SI9) ey} pres ojaiber N

‘ABojouyos] mau Siy} 10 SSaujniasn syl Inoqe
uado uoiedIUNWWOoD Jo ssul desy 0} sem jujod urew sy} jeyi ples sispunes "IN

'0°q uoibulysep ut weishs SO e sey SJAIN 8yl 1Byl pies |leQoBI IQ

"9UIYOBLW JBISE} 10 Dd 981 B 9ABY 0} 158q S| | "8lempliey 40} Od I1Se} e sesn
1l pUB ‘eJeMOS 10} 000‘0 1S S1S00 weishs g|p eyl ‘Ajpusuy sesn jou s| weiboid
syl -dn 1 ies o) Jewweiboid pajs e sadinbal pue swi} dnjes Jo 10| B Sexe)

Ing ‘Aljigeded sAisusixae ue sey )} “Aljigeded J01Sel pue JOJO8A Sey pue Dd ise}
e saJinba. walsAs ey "oju| Iy Od St WalsAs SO 4aQM 8ul 1eul pies ojsibepr I\

‘Bumold YO LOIA elpuey

0} HdVYD.LHYHO Pal[eo weiboid esnoy ul ue pue gigONdINOD Peied welsAs
H31SVYYH e J0 uoneuiquwod e Buisn s; sgd e 04a “Abojouyoasl siyi Bunusweiduw
Buuspisuod aie eyl selousbe o} souelsisse apiroid pue Buisn ase Asy)

swelsAs jo sadA] syl uo anbofeip usdo ue urelulew pinoys saousbe snouea sy

‘Rojdwae o1 ysim noA 1ey) suoiedidde [eoihjeue eyl 18sw ued 1onpoid 8yl

ains aye -Buiylhions op ued WalsAs J1ay} 1eyl sesiwold pue moys 8plis Yols e
yum paddinbe swoo Ajjensn sjdoad sajes g|oH uoneoldde 43| SyY B 8dusy pue
suoBAjod yum Bunjiom aJe noA usyy Aususp 1seybiy Jo wy ‘bs ul eale sy} 81endjed
PUE UONQUISIP YSY JO 8deLns palejodiaiul ue aresauab 0} uonouny aAloslqo

UB asn 0} JUBM NOA pjnoys 'ABAINS B WOl SUOIED0| Yoled |ney |med} Jo ejep swuiod
10 Ae(dsIp ay) si uoneoydde HO1DJA B J0 8idwexe uy "0m] 8y} JO UOIBUIqUIOD

e spinoid sionpouad eaisuadxe Aiea may e Ajuo pue ‘syonpoid 4O1D3IA 8le

Q1D aAisuadxaul ISOWN "1ewWIo) 41 SYH B ut Ajlusiolys 1sow Yim Jjesp si sishjeue
-~ |eneds 1sopy "uesJos Jnok jo |exid yoee ssaippe pue suobAjod yum [esp sAeidsip
| HI1SvY "swailsAs HOLO3A Aq pejpuey AjeoidAs ate saull pue siulod pezibiqg

"H3I1SVY J8yio syl pue HO1OJA S! 8uo ‘SlH B uiyim

elep Bunendivew o1 seyoeoidde jejuswepUN) OM} 8Je 818y] "Siejjop 000 ‘00| O1
sJejjop Jo spaipuny woJ) soud ul sbuel swaisAs g1 'sjge|ieae mou si ABojouyos)
a|qep.ole 1eyl pue Buisesloul s suoleindod jo jJusuodwoo jeleds ayi Apnis

0l pesdu oy} ey} paisabbns s ABoj0ds [BUlS8.1i8] pue A11S810) Ul BLUI BWIOS IO}
asn u| usaq sAey (S1D) swalsAg uolewloju olydeibosy) eyl pres siepunes "IN



Mr. Demory said that Dr. Pikitch said that there would be a GF Conference held
in Washington state in early 1992.

. Conversion Factors

Mr. Zyblut requested information on conversion factors by species.

Mr. Bracken provided a source for information regarding changing fish portions to
round weights.

. Tagging and OTC Marking

AFSC will be cooperating with ODFW in planning the tagging of Dover sole and
injection of OTC for age validation. This will occur during the NMFS 1992 flatfish
survey.

A discussion of agency needs to validate age determinations concluded the
following. Several flatfish species need age validation.  Mr. Wilkins suggested
that several flatfish species could be included in the OTC validation, and he will
prepare a recommendation to that effect. TSC members wanted to include Dover
sole, arrowtooth flounder and possibly other flatfish in the study. It was suggested
that a single type of tag be used, possibly the Australian opercle tag, that a single
clearing house be used for all tag returns, and that the whole fish be collected.
Tag rewards were suggested as hats with the hat color changing yearly and a
lottery.

. The Future of TSC - Discussion with the Parent Group

The absence of CDFG at TSC was discussed. With budget and time problems
CDFG has not attended this meeting. Mr. Thornburgh has talked with Mr.Henry

(CDFG) who is concerned that trans boundary discussions are not critical for
California, and the meeting time was poor for CDFG. Therefore CDFG gave
TSC a low priority this year.

Mr. Demory suggested that since data reporting is now not an important portion of
TSC, couldn't the timing of the meetings change.

Mr. Jagielo said that WDF was concerned with the lack of agreement on
transboundary stock issues between U.S. and Canada. WDF involvement in TSC
is in question because some think that their involvement in transboundary stock
issues may be better spent elsewhere. WDF questions what the TSC focus is at
this time.

Mr. Bracken stated that TSC is doing its assigned job and is doing a good job.
Negotiations failures by the Parent Committee is not a failure of TSC.
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G. TSC Minutes

There was a general discussion on when TSC minutes should be available. It
was felt that a time line was needed for the completion of the minutes. There also
needs to be a distribution list for the TSC report. The report needs to include a
map of INPFC areas.

Dr. MacCall recommended that the TSC report be made available formally to
agency people that should be aware of the report.

H. Age Validation Studies

There was a general discussion on age validation; that is, which flatfish are now
being aged and what species need vaildation.

Mr. Demory mentioned that rex sole and sanddabs do not tag well and die easily.

Mr. Demory was assigned the task of writing a recommendation regarding age

validation.

IX. PROGRESS ON 1990 RECOMMENDATIONS
A. From the TSC to ltself

1. Sablefish Symposium.
Mr. Wilkins and Mr. Saunders have a proposal for a 2 - 3 day sablefish
symposium to be held in April 1992. (Subsequently, it was decided that the
Symposium would be held in April 1993 to avoid conflict with the Western
Groundfish Conference.) PSMFC can offer some support for the symposium.

The tentative agenda and chairpersons are as follows:

Title - International Symposium on the Biology and Management of Sablefish.

Subjects Chairperson
1. Early life history Art Kendall
2. Age & growth Sandy Mac Farlane
3. Migration Jonathan Heifetz
4. Stock Assessment Rick Methot
5. Management Barry Bracken

Presenters would be required to submit copies (cleanly edited) of their
presentations at the symposium for subsequent publishing in a Symposium
Proceedings. The symposium will be co-chaired by Mark Wilkins and Mark
Saunders, and a steering committee is suggested.
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TSC recommendation on HAL by adding that without HAL analysis is more
difficult.

2. Pacific Whiting (Hake) Allocation.

Technicians are agreeing on hake assessments. The yield estimate of
253,000 by Dorn for 1991 was acceptable. For 1992, he estimates a high risk
ABC of 169,000 mt and a medium risk ABC of 135,000 mt. Dorn expects flat
(stable) yields over the next few years.

Mr. Zyblut said that last years TSC recommendations were acted upon, but the
deliberation for allocation of the resource's yield was not successful.

Dr. MacCall said that there was no problem with taking 120% of the ABC or
some over harvest as long as the ABC was not set too aggressively.

A discussion of how much over harvest of hake is acceptable under what
setting of ABC followed.

Dr. MacCall said that "Risk" is related to spawning biomass. High Risk is a
higher possibility of falling under a critical spawning biomass level.

Mr. Zyblut said that the bi-national allocation question is now in the hands of
Ottawa on the international level, and local managers will now aid Ottawa with
advise only when asked. :

Mr. Jagielo, Mr. Saunders and Mr. Bracken were assigned the task of writing
TSC recommendations regarding Pacific whiting. They were to include the
subject of over allocation and risk factors.

X. 1991 TECHNICAL SUBCOMMITTEE RECOMMENDATIONS

A. TSC to ltself

1.

Age Validation Studies, prepared by Mr. Demory - approved

The TSC reviewed progress on the 1990 recommendations and noted that no
progress had been made on the recommendation concerning Dover sole age
validation. The TSC was made aware that a flatfish survey is planned for 1992
along the west coast and noted that the survey would provide an excellent
opportunity to tag OTC injected Dover sole and other species as well,
particularly arrowtooth flounder, English sole, and petrale sole. The TSC also
noted that the planning effort for this venture could be included in the pre-
survey planning phase that will take place during the fall of 1991. The TSC
recommends that appropriate agency staff be appointed to assist in the
planning and implementation of the validation studies.
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management meetings held in 1990. The current management
already resulted in a reduction in the recommended yield for 1992
and places the total 1991 harvest in the "high-risk" area of
exploitation despite adoption of a "moderate risk" policy. In the
event that both countries independently adopt "high risk" policies
the combined harvest would result in over-exploitation of the
stock.

The TSC reiterates the need for rapid resolution of this issue to
avoid the potential over-harvest of this valuable resource. We
recommend that the Parent Committee work to find a solution to
the current allocation conflict.

2. TSC Recommendation to the Parent Committee on HAL, prepared by Mr.
Wilkins - approved.

The Technical Subcommittee discussed the status of the Historic
Annotated Landings (HAL) coastwide groundfish database. In 1990,
the TSC recommended that this important data set be submitted to
contributing agencies for final review and, subsequent to review, be
made available upon request. Delays in finalizing a standardized
data set have resulted in scientists involved in stock assessments
needing to refer to old TSC reports and PSMFC Data Series reports
to complete their assessments. This has resulted in a reliance on a
non-standard data set and an inefficient use of assessment
scientists' time. The TSC reiterates its recommendation that the
HAL data set be finalized as soon as possible and be made available
to all users upon request. PSMFC funds are available to assist in
this project.
Xl. SCHEDULE OF NEXT MEETING

WDF will host the next meeting of TSC if their participation continues. It will be

held in Seattle, Washington on the first week in May, which is May 5, 6 and 7,

1992. The meeting was moved up to May, so that it might be easier for the State

of California TSC member to attend.

It was suggested that TSC speed up the meeting by just emphasizing new studies
on important subjects.

Xll. ELECTION OF CHAIRPERSON
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Appendix A

List of Attendees, TSC Meeting, June 4-6, 1991, Newport, Oregon

NAME AGENCY ADDRESS TELEPHONE NO.

Barss, Bill ODFW Marine Science Dr., Bldg 3 (503) 867-4741
Newport, OR 97365

Blood, Calvin IPHC P.O. Box 95009 (206) 634-1838
Seattle, WA 98145-2009

Bracken, Barry E. ADF&G P.O. Box 667 (907) 772-3801
Petersburg, AK 99833

Clausen, Dave NMFS Auke Bay Laboratory
11305 Glacier Hwy..
Juneau, AK 99801

Demory, Bob ODFW Marine Science Dr., Bldg 3 (5603) 867-4741
Newport, OR 97365

Glock, Jim PFMC 2000 SW First Ave., Ste 420  (503) 326-6352
Portland, OR 97201

Jagielo, Tom WDF 7600 Sand Point Way NE (206) 545-6594
Bin C 15400, Bldg 4, Rm 2129
Seattle, WA 98115

MacCall, Alec NMFS/SWFSC 3150 Paradise Dr. (415) 435-3149
Tiburon, CA 94920

Pearce, Julie NMFS/REFM 7600 Sand Point Way NE (206) 526-6547
Bin C, 15700, Bldg 4, F/AKC2
Seattle, WA 98115-0070

Saelens, Mark  ODFW Marine Science Dr., Bldg 3 (503) 867-4741
Newport, OR 97365

Saunders, Mark DFO Pacific Biological Station (604) 756-7154
Nanaimo, B.C. V9R 5K6
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Appendix B

Agenda for the 32nd Annual Meeting of the Technical
Subcommittee of the Canada-USA Groundfish Committee
Newport, Oregon
June 4-6, 1991

I. CALL TO ORDER
Il. APPOINTMENT OF SECRETARY
lll. INTRODUCTIONS
IV. APPROVAL OF THE 1990 REPORT AND 1991 AGENDA
V. TERMS OF REFERENCE
VI. WORKING GROUP REPORTS
A. CARE
B. PacFIN-PSMFC DATA Series Project
C. Stock Assessment Groups
1. Yellowtail Rockfish
2. Pacific Whiting (Hake)
3. Dover sole (particularly with regard to age validation)
D. Other
VII. REVIEW OF AGENCY GROUNDFISH RESEARCH, ASSESSMENTS,
MANAGEMENT, AND FISHERIES
A. Agency Overwiew
B. Review of Milti Species, By Agency
C. By Species, By Agency
1. Pacific Cod
2. Rockfish
a. Shelf Rockfish
b. Slope Rockfish
c. Thornyheads
Sablefish
Flatfish (Dover, English, arrowtooth, petrale)
Pacific Whiting
Dogfish
Lingcod
Other
D. Other related studies
Vill. OTHER TOPICS FOR DISCUSSION
IX. PROGRESS ON 1991 RECOMMENDATIONS
A. From the TSC to Itself
B. From the TSC to the Parent Committee
X. 1991 TECHNICAL SUBCOMMITTEE RECOMMENDATIONS
Xl. SCHEDULE OF NEXT MEETING
Xll. ELECTION OF CHAIRPERSON - Mark Wilkins serving through 1992
Xlll. ADJOURNMENT

©NOO AW
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C.A.R.E. meetings could be made a good forum for discussion and presenting
smaller less publishable information as well as major research.

| look forward to receiving the TSC's recommendations on the list of proposed topics.
Now is the time to start planning for C.A.R.E.'s next meeting, especially if an otolith
exchange is to be done prior to such a meeting.

Respectfully,

Craig R. Kastelle
Chairperson, C.A.R.E.
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1. Biological database

The initial compilation of the yellowtail rockfish biological
database was completed in April 1989. The working group planned
to update the dbase annually, but this has not been possible. A full
dbase update, including data through 1990, is now scheduled for
February 1992.

1.1. Canada (DFO)

The 1992 update will include ageing data for Canadian samples from
1989-91. Current ageing support of DFO material permits ageing of
approximately 1000 pieces per year. This update will also include,
for the first time, length- frequency data of yellowtail rockfish from
the bycatch of the offshore Canadian hake fishery.

1.2. California (CFGQG)

Earlier progress reports noted the lack of individual fish records
from samples of California landings. In July 1989, Don Pearson,
NMFS/SFC, provided 11 files with individual yellowtail rockfish
biological data. These were obtained from samples of landings from
the California commercial traw! fishery (1978-1988). These data
were made available to the working group in a multi-record format
which is incompatible with the Master biological database. Because
they were received after the Master database had been compiled and
because of other time commitments by the compilers, these data
have not yet been prepared for inclusion. We expect that these data
as well as data for 1989 and 1990 will be added to the Master
database for the 1992 update.

1.3. Oregon (ODFW)
We have not yet requested additional data from ODFW. At the
present time, none of ODFW's 1990 vyellowtail rockfish otolith

samples have been aged.

1.4. Washington (WDF)
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for a portion of these samples already. When the remainder of the
samples have been received, Mr. Phelps will complete the analysis
including tests for within and among site genetic diversity. Mr.
Phelps and Dr. Tagart will provide a final report on this experiment
by the end of 1991.

2.2. Parasites

Two coastwide collections of yellowtail rockfish were coordinated
by the working group in 1988 and 1989. DFO have analyzed 238
specimens. An initial report (Lee et al 1991), documented

the full body screening of 20 B.C. and 10 Washington specimens.
These results indicated 4 parasite species which showed promise as
biological tags for stock identification. Two species of parasite
were also found which had not previously been observed in
yellowtail rockfish.

The remaining 218 specimens were then examined with a restricted
necropsy protocol for the selected parasites. Results have been
analysed and submitted to the Canadian Journal of Zoology (Stanley
et al, in prep). The conclusions are summarized below (Section 2.4).

2.3. Tagging

Results of two tagging experiments of yellowtail rockfish are being
jointly summarized (Stanley, Leaman, Haldorson and O'Connell, in
prep). The report documents 42 tag returns from studies conducted
by the Alaska Department of Fish and Game, and DFO, Canada. The
limited returns indicate that while some adult yellowtail rockfish
travelled long-distances (>500 km), most were caught near the point
of release.

2.4. Summary of stocks

We have recognized for some time that yellowtail rockfish may be
separable into discrete operational stocks. This conclusion is
supported by observations of their life history. For example, mating
and parturition occur at roughly the same time of year across a
broad geographic zone from California to British Columbia.
Therefore, at least once per year, there must be discrete isolated
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We suggest that there is little more to be determined from analysis
of vyellowtail rockfish enzyme polymorphism using standard
electrophoretic techniques. We could obtain additional samples
from the central and northern California coast and/or from
southeast Alaska. The California samples would be helpful for U.S.
managers, while the Alaskan samples would merely serve to
complete a coast-wide analysis of genetic similarity. One question
we have not addressed is whether or not there is inter-annual
variability in genetic patterns. The logistical difficulties of
collecting coast-wide samples in a constrained period of time and
the cost of analysis of those samples is substantive. At this point
we do not think it is necessary to test for inter-annual variability,
however, if others felt a compelling need for this test, we would
need a supplementary budget to fund the collection and analysis of
samples.

For similar reasons, we do not recommend additional tagging or
parasite work for purposes of stock discrimination. Additional work
would not significantly improve the knowledge base unless they
could provide quantitative estimates of mixing. Such studies would
be far more extensive and require a much larger dedication of
supplemental resources.

3. Stock Assessments 1991

3.1. Canada

The Canadian yellowtail rockfish assessment was accepted by the
Pacific Stock Assessment Review Committee (PSARC) of DFO,
September 1991 (Stanley 1991). The recommended yield for Q.C.Sd
was 1400-1300t based on use of the Stock Synthesis model (Methot
1990). An experimental yield of 500-1000 t was proposed for the
west coast of Vancouver lIsland (PMFC Area 3D). The DFO
recommended vyield also endorsed the U.S. assessment of 1000-2000
t for northern Washington and southern B.C. combined (PMFC Area
3B/3C). The DFO assessment did not include discussion of the
allocation of the 1000-2000 t.
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The stock synthesis miodel proved to be a versatile analytical tool. It
was particularly useful in the analysis of apparent ageing error and
the evaluation of spawner/recruit relationships. It ~also proved
effective in the evaluation of alternative hypotheses regarding the
availability of older females. Despite quantitative estimates of
total likelihood for various parameterizations of the model,
difficulties remained with respect to estimation of absolute
abundance. Flat response surfaces for objective functions often
caused equivocal results under different parameterizations.

4. Future catch-at-age assessments

4.1. Canada

The catch-at-age analysis of the Canadian fishery will be updated
for August of 1992 using the stock synthesis model. It will include
three additional years of ageing data. An update of catch and effort
statistics will be provided for PSARC review for August 1991.

42.US.

The U.S. stock assessment will be revised following the update of
the coast-wide master database, February 1992. The revision will
again rely on stock synthesis analysis. The analysis will be updated
to include estimates of hypothesized values for discarded catch.

4.3. Joint work
Depending on the genetics results, joint assessment activities could

include use of the Stock Synthesis model to explore various
groupings of the stocks including transboundary combinations.

5. Additional research

5.1 DFO

DFO plans to conduct a hydroacoustic study of yellowtail rockfish in
November 1991. The focus of the cruise will be to assess yellowtail
biomass in one discrete area as a test of the repeatability of
biomass assessments. DFO will not be attempting to estimate total
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potentially sample fish that are in mid-water aggregations, and 2) there
is a potential for bias in the age composition estimates from mid-trawls
because larger fish may be able to dive further than the younger fish, and
thus avoid capture.

M. Dorn presented the preliminary results of a fishery sampling
project to estimate the maturity of Pacific whiting. Results from deck
grading Pacific whiting using a 7-stage maturity table indicated that
most fish are mature at age four. The study will be continued for several
more years to follow the 1987 year class as it matures.Summary of 1990
Pacific whiting stock assessment

The combined U.S. and Canadian harvest of Pacific whiting in 1990
was 257,000 metric tons (t), down from a high of 309,000 t in 1989. The
fishery continues to be supported by the strong 1980 and 1984 year
classes. Assessment surveys in 1989 estimated the population biomass
as 1.637 million t, a decline of 24% from estimates made in 1986.

The stock synthesis model was used to estimate age-structured
population abundance, past levels of female spawning biomass, and
recruitment for the 1959-87 year classes. The assessment model was
revised to include geographic structure; the parameters of a curve
defining the annual migration of fish across the U.S.-Canada border were
also estimated. Estimated age 2+ biomass at the start of 1990 was
2,018,000 t, 12% below the mean 1960-89 biomass of 2,298,000 t.

An age-structured population simulation model was used to
estimate sustainable yield under different harvest strategies and levels
of risk. Risk is associated with the probability that spawning biomass
falls below levels that would occur due to the natural variability of an
unexploited population. Average annual yield ranged between 168,000 t
and 247,000 t depending on the harvest strategy and the level of risk.

The recommended acceptable biological catch (ABC) for 1991 was
253,000 t, a 3% increase in the ABC from 1990. Difficulties in resolving
allocation issues between the U.S. and Canada resulted in a combined
fishery quota that was 29% in excess of the ABC. The prospects in the
immediate future for the Pacific whiting resource are for stable or
declining yields depending on the timing of the next strong year class.
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NOTE:

Appendix G
PacFIN Coast-Wide Groundfish Catch Report.
It was agreed during the 1990 meting that the Coast-wide PacFIN Data
Report would take the place of individual agency reports in future TSC

Annual Minutes. For more specific catch and or effort information contact
the individual agencies. ‘
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PacFIN 22AUG91 10:26 REPORT #291

SPECIES

ARROWTOOTH FLOUNDER
UNSPECIFIED TURBOTS
ALASKA PLAICE

DOVER SOLE

ENGLISH SOLE
GREENLAND TURBOT
PETRALE SOLE

REX SOLE

ROCK SOLE

STARRY FLOUNDER
YELLOWFIN SOLE
OTHER FLATFISH
UNSP. FLATFISH
___ALL FLATFISH

BLACK ROCKFISH
BOCACCIO

CANARY ROCKFISH
CHILIPEPPER
DARKBLOTCHED ROCKFIS
DUSKY ROCKFISH
QUILLBACK ROCKFISH
REDBANDED ROCKFISH
REDSTRIPE ROCKFISH
ROSETHORN ROCKFISH
ROUGHEYE ROCKFISH
SHARPCHIN ROCKFISH
SHORTRAKER ROCKFISH
SILVERGREY ROCKFISH
SPLITNOSE ROCKFISH
YELLOWEYE ROCKFISH
YELLOWMOUTH ROCKFISH
YELLOWTAIL ROCKFISH
OTHER ROCKFISH
PACIFIC OCEAN PERCH
UNSP. POP GROUP
SHORTBELLY ROCKFISH
THORNYHEADS

WIDOW ROCKFISH

OTHER DEMERSAL RKFSH
OTHER SLOPE RKFSH
UNSP. DEMERSAL RKFSH
UNSP. PELAGIC RKFSH
UNSP. SLOPE RKFSH
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TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005
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PacFIN 22AUG91 10:26 REPORT #291

SPECIES

ARROWTOOTH FLOUNDER
UNSPECIFIED TURBOTS
ALASKA PLAICE

DOVER SOLE

ENGLISH SOLE
GREENLAND TURBOT
PETRALE SOLE

REX SOLE

ROCK SOLE

STARRY FLOUNDER
YELLOWFIN SOLE
OTHER FLATFISH
UNSP. FLATFISH
___ALL FLATFISH

BLACK ROCKFISH
BOCACCIO

CANARY ROCKFISH
CHILIPEPPER
DARKBLOTCHED ROCKFIS
DUSKY ROCKFISH
QUILLBACK ROCKFISH
REDBANDED ROCKFISH
REDSTRIPE ROCKFISH
ROSETHORN ROCKFISH
ROUGHEYE ROCKFISH
SHARPCHIN ROCKFISH
SHORTRAKER ROCKFISH
SILVERGREY ROCKFISH
SPLITNOSE ROCKFISH
YELLOWEYE ROCKFISH
YELLOWMOUTH ROCKFISH
YELLOWTAIL ROCKFISH
OTHER ROCKFISH
PACIFIC OCEAN PERCH
UNSP. POP GROUP
SHORTBELLY ROCKFISH
THORNYHEADS

WIDOW ROCKFISH

OTHER DEMERSAL RKFSH
OTHER SLOPE RKFSH
UNSP. DEMERSAL RKFSH
UNSP. PELAGIC RKFSH
UNSP. SLOPE RKFSH
UNSP. ROCKFISH
___ALL ROCKFISH

ATKA MACKEREL
JACK MACKEREL
LINGCOD

SEINE

US-CANADA DOMESTIC GEAR REPORT:

SET NET

TRAMMEL

TR
TR

COMM. GROUNDFISH LANDED

'BEST AVAILABLE DATA’

CRAB POT FISH POT OTHER POTS

_ _ TR
TR ™ 0.7
_ _ 0.3
- B 0.5
| - 0.4
- 1 0.1
_ _ R
TR B TR
_ _ 0.1
TR - 2.7
_ - 0.1
TR TR 4.5
N _ TR
_ 2.6 _
B B 14.2
B 0.2 0.7
" B 0.2
0.3 1.0 30.9
0.3 3.9 45.4
0.7 TR 3.7

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005

[ S

TROLL BEAM TRAWL

| oWl

— —
.
= Ui

Am».w
212.3

261.6

CANADIAN PORTION OF VANCOUVER IS DFO,CANADA

,,,,,,,, = [ S— EA—

PART

CATCH (MTONS) FOR 1990 FOR ALL AREAS

BTM-TRAWL
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1277.1
7671.4
1074.1
135.3
15237.3
145.2
8976.9
7.7
2404 .1
50078.6

3.7
977.0
1578.3
10.6
56.1

1843.5
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158.3
104.2

2158.5
105.4

48.3

1585.0

2622.0
780.2

5718.5

20074.9

1399.2
1248.6

65.9
1194.2
15365.3
467.5
58771.6

20305.6
4012.%

2 PAGE 1

GFSH-TRAWL

8514.4

24.6
11359.7
1204.0
1615.7
1381.9
805.0
3662.6
623.3
542.8
1745.3
908.1
32734.8

51.6
304.4
1213.7
2.4
742.3
52.7
TR

0.1
282.0
0.1
111.9
93.0
6.8
94.7
140.2
62.0
327.9
3543.8
573.4
7178.1

TR
4831.2
5188.7

wi
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0.
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o~

1
6302.6
31250.7
1204.6
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PacFIN 22AUG91 10:26 REPORT #291 'BEST AVAILABLE DATA’ PART 3 PAGE 1

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR ALL AREAS

SPECIES MID-TRAWL OTH TRAWLS DBL-SHRIMP SHMP-TRAWL SGL-SHRIMP ALL GEARS
ARROWTOOTH FLOUNDER 175.9 52.7 8.4 23.4 1.0 13754.8
UNSPECIFIED TURBOTS 945.8 _ _ _ _ 2853.7
ALASKA PLAICE _ _ _ _ _ 24.6
DOVER SOLE 0.9 6187.0 15.1 15.9 3.9 20230.7
ENGLISH SOLE 0.1 781.2 0.4 0.7 0.1 3386.2
GREENLAND TURBOT 26.5 _ _ _ _ 10157.7
PETRALE SOLE 0.3 611.1 0.3 0.1 0.1 3146.1
REX SOLE 18.9 539.9 TR 0.7 TR 1528.8
ROCK SOLE 310.7 4.6 0.1 TR _ 19228.0
STARRY FLOUNDER _ 29.8 _ 0.6 _ 808.5
YELLOWFIN SOLE 1450.1 _ _ _ _ 10969.8
OTHER FLATFISH 177.4 523.5 _ TR 0.1 2778.9
UNSP. FLATFISH 709.5 19.1 _ 0.1 _ 4080.9
___ALL FLATFISH 4192.3 8748.8 24.3 41.6 5.2 97636.4
BLACK ROCKFISH 0.3 _ _ _ _ 73.3
BOCACCIO 34.7 369.4 _ _ _ 1724.9
CANARY ROCKFISH 444 78.0 15.2 _ 0.5 2958.9
CHILIPEPPER _ 640.0 _ — _ 665.6
DARKBLOTCHED ROCKFIS 13.6 178.7 _ _ _ 991.7
DUSKY ROCKFISH 0.4 _ _ - _ 57.4 )
QUILLBACK ROCKFISH _ _ _ _ _ 91.5
REDBANDED ROCKFISH _ _ _ _ _ 8.7
REDSTRIPE ROCKFISH 91.2 0.6 _ B _ 2217.6
ROSETHORN ROCKFISH _ _ _ _ _ 1.8
ROUGHEYE ROCKFISH 1.5 B B _ _ 1453 .1
SHARPCHIN ROCKFISH 0.8 34.3 _ _ _ 286.5
SHORTRAKER ROCKFISH TR _ _ _ _ 123.4
SILVERGREY ROCKFISH 36.0 _ - - _ 2294.2
SPLITNOSE ROCKFISH _ 26.8 _ _ _ 272.6
YELLOWEYE ROCKFISH . 0.1 4.3 _ _ _ 470.4
YELLOWMOUTH ROCKFISH 58.5 2.7 _ _ _ 1975.9
YELLOWTAIL ROCKFISH 2392.0 86.0 363.0 61.6 21.0 9208.8
OTHER ROCKFISH 10.5 229.8 0.4 0.4 TR 3775.6
PACIFIC OCEAN PERCH 182.0 5.1 0.6 0.1 TR 13106.2
UNSP. POP GROUP : 112.6 _ _ - _ 20234.8
SHORTBELLY ROCKFISH _ _ _ _ _ TR
THORNYHEADS 5.0 5265.6 0.2 0.1 R 12125.6
WIDOW ROCKFISH 6575.6 1854 .4 4.5 TR 0.7 15073.5
OTHER DEMERSAL RKFSH _ _ _ _ _ 5.4
OTHER SLOPE RKFSH R _— _ _ _ 382.1
UNSP. DEMERSAL RKFSH . _ _ _ _ 94.2
UNSP. PELAGIC RKFSH 20.8 B B _ _ 1222.7
UNSP. SLOPE RKFSH 127.0 _ _ _ _ 15568.6
UNSP. ROCKFISH 19.0 3912.1 72.1 291.9 7.9 17367.9
___ALL ROCKFISH 9726.3 12688.0 456.0 354.2 30.1 123832.8
ATKA MACKEREL 752.9 _ _ _ _ 22263.0
JACK MACKEREL _ _ 0.1 _ _ 0.2
LINGCOD 13.6 586.9 13.9 1.7 4.5 9010.6

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO,CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005



Z 39vd

3

G00°0 NVHL SS37 130443 40 LINN ¥3d SNOL JI1¥L3W ¥O "SNOL O1¥L3W SO0 NVHL SS31 HILV] Q3IANYT <= ¥l
VAYNY2 044 SI ¥3IANOINVA 40 NOIL¥Od NVIQYNYD 3IHL GNV ‘LIV¥LS VIDY03ID ‘3LI0THVHI SV3¥YV Y04 I2ANOS viva

9°200%661L Y°1lY 0°6¢Y 8°20¢% 6762962 1°£8892¢€1 HSI4GNNOYD 11V
9°926Y1 €0 g8zl 2°0 8 1€l 0°288 HSI4ANNOY¥D ~ISIW
47099 dlL 170 3L 0-i2i 6°8.¢ HSI4aNNOYD “dSNN
9°Lysl £°0 50 2°0 g0l HSIJ4ANNO¥D ¥IHIO
2°S2Y _ _ _ _ 6°95Y . 'aInds G313123dSNN
S 0! _ _ _ _ _ J1VYAS G314123dSNN
20 _ B ¥YVHS QI13193dSNN
276909 €2l 3L 2°9% HSI4D0d ANIdS
2°90085.L 8°S £°0§ 2-ee £°1908 §-28021¢l HSIdannoy 1Y
3L B - " _ _ HSI4ANNOY “dSNR
170621 _ _ _ _ HSI4ANNOY ¥3HLO
2°22960%1 S H£%0821 ¥30710d IAITIVM
6°2655Y 2l 9°6 gL 1"10¢¢ € ¢ Hs14374avs
0°0%.%2 dl 6°¢ €°¢12% S 00921 ONILIHM J1419vd
2r9syeye Al 2 80 dL 27181¢1 @02 31412vd
SYYI9 TV dWIYHS-19S TMVYL-dWHS dWIYHS-180 STMVIL HLO TMVIL-QIW $3193dS

SYIYVY 11V ¥04 0661 ¥04 (SNOLW) HILYD QIANVT HSIJANNOYD “WWOD :1l¥0d3I¥ ¥V3D IILS3IWOA VAVYNVI-SN

13vd (Y1VA 378VIIVAVY 1S34,

162# 140434 92:01 169Nvee NId9ed

161



PacFIN 22AUG91 10:27 REPORT #291 TBEST AVAILABLE DATA’ PAGE 3

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR ALEUTIAN AREA

¢91

SPECIES LONGLINE OTHER POTS BTM-TRAWL GFSH-TRAWL MID-TRAWL ALL GEARS
ARROWTOOTH FLOUNDER _ _ _ 352.2 _ 352.2
UNSPECIFIED TURBOTS — _ 1105.7 _ 0.8 1106.5
DOVER SOLE 0.3 - _ - _ 0.3
GREENLAND TURBOT . 204.0 C 2048.8 98.% 0.2 2351.4
PETRALE SOLE _ | _ 9.5 _ 9.5
REX SOLE _ _ - 1.1 — 1.1
ROCK SOLE - R 360.6 45.6 17.3 423.5
YELLOWFIN SOLE | _ 0.2 _ _ 0.2
OTHER FLATFISH - - _ 0.7 - 0.7
UNSP. FLATFISH | _ 34.0 87.1 5.1 126.1
___ALL FLATFISH 204.3 R 3549.3 594.7 23.4 4371.7
DUSKY ROCKFISH _ - _ 14.2 _ 14.2
ROUGHEYE ROCKFISH " - - 82.5 | 82.5
SHORTRAKER ROCKFISH - | - 2.0 - 2.0
YELLOWEYE ROCKFISH 0.9 " C _ - 0.9
PACIFIC OCEAN PERCH 0.1 | - 4332.3 1.7 4333.5
UNSP. POP GROUP 20.7 4.2 13232.2 _ 21.9  13288.9
THORNYHEADS 27.3 _ 12.0 10.5 - 49.8
OTHER SLOPE RKFSH 0.9 - _ 8.4 - 9.4
UNSP. PELAGIC RKFSH - | 0.9 _ 0.1 0.9
UNSP. SLOPE RKFSH 5.6 | 253.0 2.9 _ 261.5
UNSP. ROCKFISH 135.4 - 277.2 114.6 - 527.1
___ALL ROCKFISH 190.8 4.2 13775.2 4567.4 23.1  18570.7
ATKA MACKEREL _ _ 19855.0 1203.8 665.9  21724.7
LINGCOD 0.8 | _ _ _ 0.8
PACIFIC COD 585.2 6.8 6131.0 1287.1 71.2 8081.3
SABLEFISH 1784.2 _ 360.5 61.8 _ 2206.5
WALLEYE POLLOCK _ i 370.0 1723.5  70776.6  72870.0
___ALL ROUNDFISH 2370.1 6.8  26716.5 4276.1  71513.7 104883.3
UNSPECIFIED SQUID _ _ 2.5 3.9 5.0 11.4
UNSP. GROUNDFISH | 0.1 175.9 442.1 8.7 626.9
___MISC. GROUNDFISH - 0.1 178.4 446.1 13.7 638.3
ALL GROUNDFISH 2765.3 21.1  44219.4 9884.3  71573.9  128464.0

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF <>znoc<mw IS DFO,CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005
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791

PacFIN 22AUG®1 10:28 REPORT #291

SPECIES

ARROWTOOTH FLOUNDER
ALASKA PLAICE
DOVER SOLE
ENGLISH SOLE
GREENLAND TURBOT
PETRALE SOLE
REX SOLE
ROCK SOLE
STARRY FLOUNDER
YELLOWFIN SOLE
OTHER FLATFISH
UNSP. FLATFISH
___ALL FLATFISH
BLACK ROCKFISH
BOCACCIO
DUSKY ROCKFISH
ROUGHEYE ROCKFISH
SHORTRAKER ROCKFISH
YELLOWEYE ROCKFISH
PACIFIC OCEAN PERCH
THORNYHEADS
OTHER SLOPE RKFSH
UNSP. SLOPE RKFSH
UNSP. ROCKFISH.
___ALL ROCKFISH
ATKA MACKEREL
PACIFIC COD
SABLEFISH
WALLEYE POLLOCK
___ALL ROUNDFISH
UNSPECIFIED SQUID
UNSP. GROUNDFISH
MISC. GROUNDFISH

ALL GROUNDFISH

DATA SOURCE FOR AREAS CHARLOTTE,

LONGLINE

0.9

489.7

w
.
w |

513.

N
VIOV =O
h
00 O\ 00 MU 00 4~ Ov = =3

o N0Y

6091.4
1200.2

350.2
7641.7

0.5
226.4
226.9

8447.8

US-CANADA DOMESTIC GEAR

OTH HK&LN

143.%

143.4

143.4

REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR AREA 1 AREA

TBEST AVAILABLE DATA'

UNKN-GEAR OTHER POTS

TR

9.7
9.7

9.9

GEORGIA STRAIT,

TR

~I

1268.

1268.7

1268.7

AND THE CANADIAN PORTION OF VANCOUVER IS DFO,CANADA
TR => LANDED CATCH LESS THAN 0. om METRIC TONS, 0m METRIC TONS PER UNIT OF EFFORT LESS THAN O. oom

GFSH-TRAWL
320.9
9.1
7.1

TR
1309.0
91.2
11.1
484 .1
0.3
480.7
48.3
506.8
3288.7

TR
49.5
16.2
1.8

2.7

2827

790
3623

&S
N‘O'OLNO
Q “OSIQOO\ O~O\U'IUIN—‘|

W
o O
© NN
oo

40321.3

MID-TRAWL

38.6
0.7

Ll

22.

14.
265.

o of

1450.
173.
585.

3822.

— N0 =

o
.
W

8031.7
12.1
532222.9
540353.7

451.9
254.2
706.1

545055.4

ALL GEARS
360.4
9.1

7.1

TR
6803.9
91.2
25.1
12993.4
0.3
10827.9
222.3
3192.8
36392.1

479.6
95348.8
1971.0
613261.7
711061.1

458.0
1495.0
1952.9

752120.3

PAGE 5
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991

PacFIN 22AUG91 10:29 REPORT #291 'BEST AVAILABLE DATA’ PAGE 7

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR CHIRIKOF AREA

SPECIES LONGLINE UNKN-GEAR SEINE OTHER POTS BTM-TRAWL GFSH-TRAWL MID-TRAWL ALL GEARS
ARROWTOOTH FLOUNDER 5.6 _ _ _ 1090.4 384.5 0.1 1480.7
GREENLAND TURBOT 0.6 — - | _ 114.2 ~ 114.9
REX SOLE _ - - - - 19.6 - 19.6
ROCK SOLE - - 3 | 69.9 176.0 0.1 246.1
OTHER FLATFISH - - - " _ 67.5 _ 67.5
UNSP. FLATFISH - | R - - 67.7 0.1 67.8
___ALL FLATFISH 6.3 - R T 3343.8 1117.4 0.4 4467.9
ROUGHEYE ROCKFISH 2.1 _ _ _ _ 0.3 _ 2.4
YELLOWEYE ROCKFISH | 0.9 - B - - _ | 0.9
PACIFIC OCEAN PERCH 1.9 - | - _ R l 1.9
UNSP. POP GROUP 0.3 i - - 109.5 _ _ 109.8
THORNYHEADS 63.2 - C - 293.7 0.% - 357.4
OTHER SLOPE RKFSH 0.5 _ _ x _ 0.1 | 0.6
UNSP. DEMERSAL RKFSH 0.7 - - - 15.0 _ - 15.6
UNSP. PELAGIC RKFSH _ - - - 55.6 - | 55.6
UNSP. SLOPE RKFSH 3.6 - - - 3350.6 - - 3354.2
UNSP. ROCKFISH 0.6 C — | _ 1.8 R 2.4
___ALL ROCKFISH 73.9 - - - 3824.% 4.5 R 3902.8
PACIFIC COD 253.3 _ 7.9 1086.4 3756.9 7236.8 17.6  12358.9
SABLEFISH 2038.4 0.6 _ _ 691.8 0.8 _ 2731.6
WALLEYE POLLOCK _ _ 12.% 2.6 296.3 761.5 2634.5 3707.3
___ALL ROUNDFISH 2291.7 0.6 20.2 1089.0 4745.0 7999.2 2652.1  18797.8
UNSP. GROUNDFISH 6.1 _ _ R 148.4 65.3 3.4 223.3
___MISC. GROUNDFISH 6.1 - - R 148.4 65.3 3.4 223.3
ALL GROUNDFISH 2377.9 0.6 20.3 1089.0  12061.7 9186.3 2656.0  27391.8

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO,CANADA
TR => LANDED CATCH LESS -THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005
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PacFIN 22AUG91 10:30 REPORT #291

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR YAKUTAT AREA

SPECIES
ARROWTGOTH FLOUNDER
GREENLAND TURBOT
ROCK SOLE

UNSP. FLATFISH
___ALL FLATFISH

BLACK ROCKFISH
BOCACCIO

CANARY ROCKFISH
DUSKY ROCKFISH
QUILLBACK ROCKFISH
REDBANDED ROCKFISH
REDSTRIPE ROCKFISH
ROSETHORN ROCKFISH
ROUGHEYE ROCKFISH
SHORTRAKER ROCKFISH
SILVERGREY ROCKFISH
YELLOWEYE ROCKFISH
PACIFIC OCEAN PERCH
UNSP. POP GROUP
THORNYHEADS

OTHER DEMERSAL RKFSH
OTHER SLOPE RKFSH
UNSP. DEMERSAL RKFSH
UNSP. PELAGIC RKFSH
UNSP. SLOPE RKFSH
UNSP. ROCKFISH
___ALL ROCKFISH

LINGCOD

PACIFIC COD
SABLEFISH

___ALL ROUNDFISH

UNSP. GROUNDFISH
MISC. GROUNDFISH

ALL GROUNDFISH

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO,CANADA

LONGLINE OTH HK&LN

2.6
TR

2.6

TR

E-
s & & 3 8 = & &

N

-~

-ﬂ\lN\IOO\_'-I-\Q—\U'IO—‘WQQNOQ
. .
NO=SS0OOFrD 20000 PP NO == W~

—

-

N
o
.

vi
o W oof

51.2 2.
18.1
5552.0 -
5621.3 2.

o

38.3
38.3

5863.9 8.0

BTM-TRAWL

38.6
0.3

o

99.

9.4
442.3
3283.6

44191
10.8
394.6
405.5

6.9
6.9

4931.2

fBEST AVAILABLE DATA’

MID-TRAWL ALL GEARS
41.2

TR

0.3

TR

102.2

1.7
TR

-
o

k-

n

n
-—
.
n
W~
=~
O O~ O = VNMO=2WOONOO
:

—S N
NETNNOPTWOWN- NN

—_

-

20.5 469.

124.3 3420.1
_ 9.8

167.7 4793.9

_ 53.8
0.3 29.2
9.1 5955.8
9.4 6038.8

45.2
45.2

177.2 10980.2

TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005

PAGE 9
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PacFIN 22AUG91 10:30 REPORT #291 'BEST AVAILABLE DATA’ PAGE 11
US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR S. EASTERN AREA

SPECIES LONGLINE OTH HK&LN UNKN-GEA SEINE OTHER POTS BTM-TRAWL GFSH-TRAWL ALL GEARS

ALL GROUNDFISH 7241.2 188.8 6.0 10.3 TR 1352.8 81.5 8880.6

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO,CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005
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PacFIN 22AUG91 10:31 REPORT #291

'BEST AVAILABLE DATA’

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR CHARLOTTE AREA

SPECIES
ARROWTOOTH FLOUNDER
DOVER SOLE
ENGLISH SOLE
PETRALE SOLE
REX SOLE

ROCK SOLE
STARRY FLOUNDER
YELLOWFIN SOLE
OTHER FLATFISH
UNSP. FLATFISH
___ALL FLATFISH

BLACK ROCKFISH
BOCACCIO

CANARY ROCKFISH
DARKBLOTCHED ROCKFIS
REDSTRIPE ROCKFISH
ROUGHEYE ROCKFISH
SHARPCHIN ROCKFISH
SHORTRAKER ROCKFISH
SILVERGREY ROCKFISH
SPLITNOSE ROCKFISH
YELLOWEYE ROCKFISH
YELLOWMOUTH ROCKFISH
YELLOWTAIL ROCKFISH
OTHER ROCKFISH
PACIFIC OCEAN PERCH
THORNYHEADS

WIDOW ROCKFISH
UNSP. ROCKFISH
___ALL ROCKFISH
LINGCOD

PACIFIC COD

PACIFIC WHITING
SABLEFISH

WALLEYE POLLOCK
___ALL ROUNDFISH

SPINY DOGFISH
UNSPECIFIED SHARK
UNSPECIFIED SKATE
UNSPECIFIED SQUID
OTHER GROUNDFISH
UNSP. GROUNDFISH
MISC. GROUNDFISH

ALL GROUNDFISH

HAND LINE

—
EoRe- e N}

1.8
298.6

LONGLINE

©
u
- O 5 -_
. P
o ~N =R

Eo

-~
n ~
PR
N =2

ol

425,

ol

876.
325.
2.

328.6

2062.4

GILL NET

0.3

OTHER NETS

o
.
-

0.1

FISH POT

ol

2036.

ol

2036.

2036.1

TROLL

68.

68.4

73.3

BTM-TRAWL GFSH-TRAWL
1837.8
931.9
1083.3
338.6
130.5
2127.1
73.0

0.9

18.1

6541.1

3.2
729.5
832.0

25.8
1290.4
1087.6

122.6

76.8
1525.3

59.2

43.4
1252.7
1669.9

621.8
4574 .6
121.0
726.6

14762.5

2461.8
4391.7
1.1
182.9
432.6
7470.1

28946.2

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO,CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005

PART 1 PAGE 13
MID-TRAWL SHMP-TRAWL
0.3 _
0.5 |

R C

B TR

0.8 R
15.% -
6.5 -
13.6 _
81.5 _
1.5 3

TR -
15.1 _
0.7 B
58.5 "
1163.1 -
3.1 _
14.9 -
0.2 -
1759.7 _
3133.3 B
1.8 _
0.8 -
31.6 B
34.2 -
4.5 _
4.5 B
3172.8 TR
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PacFIN 22AUG91 10:31 REPORT #291

'BEST AVAILABLE DATA’

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS)

SPECIES

ARROWTOOTH FLOUNDER
DOVER SOLE

ENGLISH SOLE
PETRALE SOLE

REX SOLE

ROCK SOLE

STARRY FLOUNDER
OTHER FLATFISH
UNSP. FLATFISH
___ALL FLATFISH

REDSTRIPE ROCKFISH
SILVERGREY ROCKFISH
YELLOWTAIL ROCKFISH
OTHER ROCKFISH
PACIFIC OCEAN PERCH
UNSP. ROCKFISH
___ALL ROCKFISH

LINGCOD
PACIFIC COD
PACIFIC WHITING
SABLEFISH
WALLEYE POLLOCK
___ALL ROUNDFISH

SPINY DOGFISH
UNSPECIFIED SHARK
UNSPECIFIED SKATE
OTHER GROUNDFISH
UNSP. GROUNDFISH
MISC. GROUNDFISH

ALL GROUNDFISH

W
1%
W
.

HAND LINE

l - =

W - )

[0\ S - |

LONGLINE

9.2

536.7
TR
2.9

539.7

652.9

GILL NET

8.
8.
8.

Ut u|

1%

SEINE

FISH POT

0.5

TROLL

-
+~1

2.1

PART 1

FOR 1990 FOR GRGIA STRT AREA

BTM-TRAWL GFSH-TRAWL

O wa
=pPpVicoOOoOwVo
. )

—
W N - - ad -
- O N v
— s v e = . . .
oMUV V[ oo NOW=2BN

—

I,

.
owVv-=N~NN N

o FOOCOONO O

—_
n

1%,
.
i

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER 1S DFO,CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005

PAGE 14

MID-TRAWL SHMP-TRAWL

41.7
7689.8

TR
TR
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9.1

PacFIN 22AUG91 10:32 REPORT #291

'BEST AVAILABLE DATA’

PART 1

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR PUGET SND AREA

SPECIES
ARROWTOOTH FLOUNDER
DOVER SOLE

ENGLISH SOLE

PETRALE SOLE

REX SOLE

ROCK SOLE

STARRY FLOUNDER
OTHER FLATFISH
___ALL FLATFISH

YELLOWTAIL ROCKFISH
THORNYHEADS

WIDOW ROCKFISH
UNSP. ROCKFISH
___ALL ROCKFISH

LINGCOD

PACIFIC COD
PACIFIC WHITING
SABLEFISH
WALLEYE POLLOCK
OTHER ROUNDFISH
___ALL ROUNDFISH

SPINY DOGFISH

UNSPECIFIED SQUID

OTHER GROUNDFISH
MISC. GROUNDFISH

ALL GROUNDFISH

n
-
- ~ O i

W
& 0l

LONGLINE

TR
0.1

19.2
353.2

13.3
366.5

392.3

DIP NET

TR
TR

999.8
999.8

999.8

GILL NET OTHER NETS

TR
TR

13.7

TR - 0
13.7 0.
13.7 0

SEINE

TR

26.6
26.6

34.3

SET NET OTHER POTS

0.1
108.5

0.2
108.7

109.2

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO,CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005

PAGE 15

TROLL BEAM TRAWL
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811

PacFIN 22AUG91 10:32 REPORT #291

US-CANADA DOMESTIC GEAR REPORT:

SPECIES

ARROWTOOTH FLOUNDER
DOVER SOLE

ENGLISH SOLE
PETRALE SOLE

REX SOLE

ROCK SOLE

STARRY FLOUNDER
OTHER FLATFISH
___ALL FLATFISH

BOCACCIO
CANARY ROCKFISH
DARKBLOTCHED ROCKFIS
REDSTRIPE ROCKFISH
SHARPCHIN ROCKFISH
SILVERGREY ROCKFISH
SPLITNOSE ROCKFISH
YELLOWEYE ROCKFISH
YELLOWMOUTH ROCKFISH
YELLOWTAIL ROCKFISH
OTHER ROCKFISH
PACIFIC OCEAN PERCH
THORNYHEADS

WIDOW ROCKFISH

UNSP. ROCKFISH
___ALL ROCKFISH

LINGCOD
PACIFIC COD
SABLEFISH
WALLEYE POLLOCK
OTHER ROUNDFISH
__ALL ROUNDFISH
SPINY DOGFISH
UNSPECIFIED SQUID
OTHER GROUNDFISH
UNSP. GROUNDFISH
MISC. GROUNDFISH

ALL GROUNDFISH

JIG

0
1

0.
119.
129.

W~ N

7.
2.
0.

I N

o

73.

0.5

vy

0.

203.4

LONGLINE
1.0

0.8

TR

0.1

TR

TR

2.1

>~ [

NN N W
NOoO UK

- s v = a
~NO TP WSN

1229.1
4.2

TR
1235.3

3617.9

DIP NET

2.

5

'BEST AVAILABLE DATA’

GILL NET

TR
TR

TR

SEINE

aa.m
16.9

16.9

COMM. GROUNDFISH LANDED CATCH (MTONS)

SET NET

0.1

PART 1 PAGE 16

FOR 1990 FOR VANCOUVER AREA

FISH POT

929.

929.

931.

8

TROLL

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO,CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005

BTM-TRAWL GFSH-TRAWL

787.9 3736.6
1449.5 1646.0
121.9 431.7
727.8 173.4
2.1 32.3
145.5 0.1
59.6 21.5
29.1 28.1
3323.6 6069.7
245.9 100.7
746.3 372.8
30.1 17.4
553.1 6.5
35.8 2.0
630.8 18.8
46.1 2.4
4.9 2.1
332.3 0.7
915.9 1356.
156.2 153.1
1143.8 303.0
83.5 171.2
518.3 1081.7
_ 451.5
5589.8 4040.6
1546.5 620.4
1971.5 712.7
279.8 349.8
20.2 2.9
3817.9 1685.7
1292.9 337.5
0.4 R
5.3 23.4
_ 0.1
1298.7 361.0
14029.7 ~ 12157.0
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081

PacFIN 22AUGS1 10:32 REPORT #291

'BEST AVAILABLE DATA’ PART 1 PAGE 17

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR COLUMBIA AREA

SPECIES JIG  LONGLINE
ARROWTOOTH FLOUNDER _ 1.6
DOVER SOLE ” R
ENGLISH SOLE B _
PETRALE SOLE - 0.1
REX SOLE B _
ROCK SOLE " |
STARRY FLOUNDER - TR
OTHER FLATFISH - _
___ALL FLATFISH | 1.7
BLACK ROCKFISH _ _
BOCACCIO " B
CANARY ROCKFISH - B
CHILIPEPPER

DARKBLOTCHED ROCKFIS
REDSTRIPE ROCKFISH
SHARPCHIN ROCKFISH
SILVERGREY ROCKFISH
SPLITNOSE ROCKFISH
YELLOWEYE ROCKFISH
YELLOWMOUTH ROCKFISH

YELLOWTAIL ROCKFISH R 6.0
OTHER ROCKFISH _ _
PACIFIC OCEAN PERCH - 0.1
SHORTBELLY ROCKFISH - _
THORNYHEADS - 5.5
WIDOW ROCKFISH - 1.9
UNSP. ROCKFISH 3.1 98.7
___ALL ROCKFISH v 3.1 112.3
JACK MACKEREL _ _
LINGCOD 0.7 9.3
PACIFIC COD . - 0.2
PACIFIC WHITING - _
SABLEFISH | 539.8
WALLEYE POLLOCK | _
UNSP. ROUNDFISH - -
___ALL ROUNDFISH 0.1 549.3
SPINY DOGFISH - 2.6
OTHER GROUNDFISH - 0.4
UNSP. GROUNDFISH | 0.1
___MISC. GROUNDFISH B 3.1
ALL GROUNDFISH 3.3 666.4

OTH HK&LN  GILL NET CRAB POT  FISH POT OTHER POTS TROLL BTM-TRAWL GFSH-TRAWL
R 1982.0

R R R 6740.4

R 568.4

R R 800.4

269.9

- - - - - - - 4.8

TR TR TR 270.1

R R R 470.1

TR TR TR TR 11106.0

23.9
141.7

17.7 804.3
2.4
722.5
264.9
82.8
73.8
84.6
59.3
- - 327.2
3.% 0.1 - 2104.3
0.% 404.5
653.5

R

- 3572.0
7 - 3987.1
9 .2 - 126.1
3 0.5 13435.0

- O
. .
ol N

804.2
- 342.2
1.3 330.0
2074.6

0.5

ol
[=
N
-l

0.8 869.

3551.5

(=1}
-
-
o
]
-
.
Lol

0.1 869.

[ =]
.

n
-y

12.1
68.9

2.0
83.0

1 —

TR 0.9 | TR
A qx
p

.
N = =0

4
6 0.2 0.9 TR TR

2 NO

o oo

252. 0.2 1.3 870.2 TR

~
.
W
-
.
o]

28175.4

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO, CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005




Z1 39vd 2 Ll¥vd

£°6580Y 6°2¢¢

6°26 L
€€ T
5" yL uL
1"5l

0°l2ll  6°€
4l -
"0

2-10s¢ L0
872269 T
€799 3l
0°006 1€
20

1°6982L  §°S2
0°2%8 Y€
§°021L L0
0°8.5¢ -
4l

929 ¥l
€750y 4l
9°1292 6702
27128 .
€765 -
948 -
8¢l -
9°€8 -
6992 "
5-z2s -
92

128 570
271yl ~
6°€2

€911l '€
2°0LY il
17022 -
6"y

17022 L
0°108 L
4°695 L0
0° 9229 0°¢
$°5102 €0

SYVAD TV JdWIYHS-19S TMVYHL-dHHS dWIAHS-78Q TMVEL-QIHW

(Y1VQ 378VTIVAV L1S34,

S°LY
L
9°0
3l
470
170
270
676l
hee

9°96%

¢'0
dl
2’0
4l

§°61

o
3
0

— O\ O
.
-
-

“29¢e

2°sl

27£986

17599

G00°0 NVHL SS37 1¥0443 40 LINM ¥3d SNOL OI¥L3W ¥O ‘SNOL JI¥L3IW SO°0 NVHL SS37 HOLVD Q3ANVT <= ¥l
VAYNV2'04d SI ¥IANOINVA 40 NOILY¥Od NVIQGYNYD 3FHL GNY ‘LIVYLS VIDY03ID “I1L0TUVHI SVIUV ¥04 3I¥N0S V1vd

HST4ANNCYD 1V

HSI4ANNOYD "ISIW
HSIJANNOYY ~dSNN
HSI14ANNOYS ¥IHLO

HSI4D0G ANIdS

HST4ANNOY 1TV
HSI4GNNOY "dSNN
%¥20710d JATTIVAM

HS14318VS
ONILIHM 21410Vd
@02 31419vd
Qo29NIT
1343INIVH NIVP

HSI4M30¥ 11V
HSI4XJ0¥ ~dSNN
HSI4XJ04 MOGIM

SAYIHANYOHL

HSI4X00¥ AT139LYOHS
HO¥3d NV3J0 31410vd
HSI4X20¥ ¥3H1O0
HSI4X20¥ TIVIMOT134A
HSI4X20¥ HLNOWMOT13A
HSI4X20d IAIMOTIIA
HST4AXJ0Y 3ISONLITdS
HSI4X20¥ AJYDYIATIS
HSI4M20Y4 NIHDJYVHS
HST4M20¥ 3d1¥1s03Y
SI4X20¥ @3HIL019NIVA
¥3dd3dITIHI

HSI4)30¥ AYVNYD

0122v308
HSI4X20¥ Movid

HSI4LlY1d 1V
HSI41V14 ¥3H1O0
¥3ANNOT4 A¥YVILS
370S J00Y

3708 X3d

310S 37vylad

370S HSI19N3

3710S ¥3A04

4IANNOT4 HLOOLMONYY

$3133dS

VIYY VIGWNTOD ¥04 066} 404 (SNOLW) HOLVD d3IANV1 HSI4ANNOYD "WWOD :1¥0d43¥ dVID J11SIWOA VAVNYI-SN

162# 1d0d3¥ 2¢:01 169nNvee NIdoed

181



281

PacFIN 22AUG%1 10:33 REPORT #291

'BEST AVAILABLE DATA’

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR COL RIVER AREA

SPECIES
STARRY FLOUNDER
___ALL FLATFISH

UNSP. ROCKFISH
___ALL ROCKFISH

OTHER ROUNDFISH
___ALL ROUNDFISH

SPINY DOGFISH
OTHER GROUNDFISH
MISC. GROUNDFISH

ALL GROUNDFISH

DIP NE

GILL NET

1.9
1.9

TR
TR

" 1260.
1260.

2.9
2.9

TR
TR
TR

1260.0 4.8

TROLL

TR

ALL GEARS

1.9
1.9

TR
R

1262.9
1262.9

TR
TR
TR

1264.9

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER 1S DFO,CANADA

TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005

PAGE 18
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PacFIN 22AUG91 10:33 REPORT #291 'BEST AVAILABLE DATA’ PART 2 PAGE 19

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR EUREKA AREA

SPECIES GFSH-TRAWL MID-TRAWL OTH TRAWLS DBL-SHRIMP SGL-SHRIMP ALL GEARS
ARROWTOOTH FLOUNDER 15.8 _ 52.4 0.2 0.7 70.7
DOVER SOLE 955.4 _ 2874.5 0.5 0.9 3886.5
ENGLISH SOLE 19.6 | 169.5 0.1 R 199.5
PETRALE SOLE 111.6 | 167.3 0.1 TR ,  283.0
REX SOLE 18.7 - 158.4 R _ 181.2
STARRY FLOUNDER R C 18.6 _ - 20.2
OTHER FLATFISH 0.9 - 150.1 - 0.1 167.6
UNSP. FLATFISH _ - 0.3 - _ 0.9
___ALL FLATFISH 1122.0 - 3591.2 1.0 1.8 4809.6
BOCACCIO 12.5 _ 83.5 _ _ 96.2
CANARY ROCKFISH 36.3 TR 46.8 " - 83.2
CHILIPEPPER _ _ 56.5 - - 56.5
DARKBLOTCHED ROCKFIS 2.% _ 92.8 C C 95.3
REDSTRIPE ROCKFISH 9.4 - 0.3 - - 9.7
SHARPCHIN ROCKFISH 8.3 | 28.6 - - 36.9
SPLITNOSE ROCKFISH 53.3 | 8.0. - - 61.3
YELLOWEYE ROCKFISH 0.6 R _ - | 0.6
YELLOWMOUTH ROCKFISH 0.1 _ 2.7 | - 2.8
YELLOWTAIL ROCKFISH 82.6 1.8 63.6 0.% R 150.6
OTHER ROCKFISH / 15.8 R A _ _ 60.4
PACIFIC OCEAN PERCH 0.8 _ 4.3 | - 5.2
THORNYHEADS 964.2 - 3134.0 R R 4142.2
WIDOW ROCKFISH 118.1 117.% 902.6 R _ 1151.8
UNSP. ROCKFISH 30.5 0.1 702.0 2.2 4.5 1685.5
___ALL ROCKFISH 1334.9 119.3 5170.2 2.6 4.5 7637.9
LINGCOD 56.7 R 174.5 2.0 1.4 420.9
PACIFIC COD 0.1 _ R _ _ 0.1
PACIFIC WHITING _ 336.4 5273.3 C — 5852.1
SABLEFISH 443.5 T 1239.3 0.7 0.5 1961.2
___ALL ROUNDFISH 500.3 336.5 6687.1 2.7 1.9 8234.3
OTHER GROUNDFISH 35.0 _ 1.2 R 0.2 46.0
UNSP. GROUNDFISH _ - 67.5 _ _ 71.9
___MISC. GROUNDFISH 35.0 _ 68.8 R 0.2 117.9
ALL GROUNDFISH 2992.2 455.8  15517.1 6.2 . 8.5  20799.7

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO,CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005
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PacFIN 22AUG91 10:33 REPORT #291 'BEST AVAILABLE DATA’ PART 2 PAGE 20

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR MONTEREY AREA

SPECIES ALL GEARS
ARROWTOOTH FLOUNDER 0.3
DOVER SOLE 3481.4
ENGLISH SOLE 734.0
PETRALE SOLE 521.1
REX SOLE 405.1
ROCK SOLE 7.3
STARRY FLOUNDER 16.2
OTHER FLATFISH 624.3
UNSP. FLATFISH 26.4
___ALL FLATFISH 5816.0
BOCACCIO ¢ 325.7
CANARY ROCKFISH 40.3
CHILIPEPPER 606.4
DARKBLOTCHED ROCKFIS 86.8
REDSTRIPE ROCKFISH 0.3
SHARPCHIN ROCKFISH 5.7
SPLITNOSE ROCKFISH 18.7
YELLOWEYE ROCKFISH 4.5
YELLOWTAIL ROCKFISH 97.7
OTHER ROCKFISH 226.2
PACIFIC OCEAN PERCH 0.7
THORNYHEADS 2233.5
WIDOW ROCKFISH 1136.5
UNSP. ROCKFISH 6534.7
___ALL ROCKFISH 11317.9
LINGCOD 797.2
PACIFIC WHITING 0.1
SABLEFISH 2078.0
___ALL ROUNDFISH 2875.4
OTHER GROUNDFISH 26.4
UNSP. GROUNDFISH 70.6
___MISC. GROUNDFISH 97.0
ALL GROUNDFISH 20106.3

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE n>z>c~>z PORTION OF VANCOUVER IS DFO,CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005
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PacFIN 22AUG91 10:34 REPORT #291 ‘BEST AVAILABLE DATA’ PART 2 PAGE 21
US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1990 FOR CONCEPTION AREA

SPECIES ALL GEARS
DOVER SOLE

ENGLISH SOLE

PETRALE SOLE

REX SOLE

STARRY FLOUNDER
OTHER FLATFISH

UNSP. FLATFISH
___ALL FLATFISH

WW-=0®
—s e 5 »

.
NSOV OW N MNWTWON S

Voo
+» a

N -

BOCACCIO

CANARY ROCKFISH

CHILIPEPPER

SPLITNOSE ROCKFISH

YELLOWTAIL ROCKFISH

OTHER ROCKFISH

THORNYHEADS

WIDOW ROCKFISH

UNSP. ROCKFISH 107
ALL ROCKFISH 1176.4

o]
NhVOWVUVMOoOoOOoOoOOoOO

LINGCOD 21.3
PACIFIC COD TR
PACIFIC WHITING 0.3
SABLEFISH 38.4
___ALL ROUNDFISH 60.1

OTHER GROUNDFISH 73.1 \
UNSP. GROUNDFISH 4.3
___MISC. GROUNDFISH 77.4
ALL GROUNDFISH 1343.7

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO,CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.005
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2.

3.

Canadian landings of groundfish caught by gear other than trawl in 1990 totalled
10,048 t (Table 1). Trap gear accounted for 3,126 t (95% sablefish) and longline,
handline and troll gear for 6,922 t (29% rockfish, 28% dogfish, 26% sablefish and
16% lingcod).

Recreational Fisheries

Each year, Fisheries Branch (DFO) conducts creel surveys of the recreational
fishery in the Strait of Georgia. Principal target species are chinook and coho
salmon. Provisional estimates of 1990 catches were 31,716 fish for lingcod,
154,858 fish for all rockfish species and 2,679 fish for dogfish.

Joint-Venture Fisheries

In 1990, thirty-three Canadian catcher vessels delivered Pacific hake and
incidental species to eighteen processing vessels in cooperative fishing
arrangements. These fisheries take place off the southwest coast of
Vancouver Island (Area 3C). A total of 69,293 t of Pacific hake was processed
by 12 Polish vessels, 4 Soviet vessels and 2 Japanese vessels. The quotas
and-catches are outlined below:

Nation Species Quota(t) Catch(t)
Poland Hake 32,500 32,527
Pollock incidental 402
Rockfish incidental 163
Other incidental 1
USSR Hake 20,000 19,918
Pollock incidental 92
Rockfish incidental 84
Other incidental -
Japan Hake 17,000 16,848
Pollock incidental 43
Rockfish incidental 52
Other incidental -
Total Hake 69,500 69,293
Pollock incidental 537
Rockfish incidental 299
Other incidental 1
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