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I. CALL TO ORDER

Chairman, Mr. Tom Jagielo called to order the 31lst Annual Meeting of the

Technical Subcommittee at 0823 hours on June 5, 1990, at the
in Sitka, Alaska. :

IT. APPOINTMENT OF THE SECRETARY

Mr. Barry Bracken of the Alaska Department of Fish and Game,
Alaska, was appointed to serve as secretary.

ITI. INTRODUCTIONS

Centennial Hall

Petersburg,

Members and invited participants introduced themselves. Participants are

listed below by agency, with members indicated by asterisks.
of names and addresses of attenders is include as Appendix A.

Canada - Department of Fisheries and Oceans (DFO)
Biological Sciences Branch

* Mr. Mark Saunders
* Dr. Laura Richards

Fisheries Branch
Mr. Edward Zyblut
Mr. Barry Ackerman

United States
National Marine Fishexries Service

Auke Bay Laboratory
Mr. Dave Clausen

alaska Fisheries Science Center (AFSC)
*x~ Mr. Mark Wilkins
* pPr. Richard Methot

Southwest Fisheries Center (SWEC)
* Mr. Bill Lenar :

Alaska Department of Fish & Game (ADEG)
* Mr. Barry Bracken (Secretary)

Mr. Gary Gunstrom

Mr. Dave Carlile

Ms. Victoria O’/Connell

Mr. Dave Gordon

Ms. Joan Ried Brodie

Washington Department of Fisheries (WDF)
* Mr. Tom Jagielo (Chairman)
* Mr. Al Millikan

Oregon Department Of Fish and Wildlife (ODEW)
* Mr. Bob Demory

California Department of Fish & Game (CDFG)
Not Represented

Pacific Fishery Management Council (PEFMC)
Mr. Larry Six

A complete list
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Dr. Methot stated that he thought that many of the CARE
recommendations were better directed to themselves rather than to the
TSC.

Mr. Demory stated that precision needs to be better defined and that
it varies by species as a function of age differences.

Dr. Methot suggested the need tc account for aging error in modeling
to avoid bias and the appearance that recruitment is stronger than it
really is because of "bleed over”.

Ms. Brody indicated that, as a technician, her interpretation of
precision has more to do with accuracy between readers.

Mr. Jagielo suggested that some of the recommendations need agency
endorsement to be implemented.

There was a general discussion on the merits of providing full
information ie. season, size, sex, etc. as opposed to aging the
structures without access to supplemental information. There was no
consensus, but it was agreed that specific recommendations would be
discussed further under agenda item XI. 1990 TSC Recommendations

Mr. Jagielo summarized his notes from the CARE meeting as follows:

* The number of structures read is often based more on budget
considerations than on sample design.

* There needs to be better communication between the age. reading
technicians and the biologists who use the data.

* The process would benefit if the technicians were more directly
involved in all aspects of the research including collection,
data entry, documentation and possibly even publishing the
findings. o . :

Mr. Wilkins suggested a pre-reading meeting between the reader and the
end user.

‘Dr. Methot stated that age readers need to be more involved in studies

regarding growth, ie. edge growth timing, stock identification, etc.

Dr. Richards asked a question regarding the problem with different
notations used by the various agencies.

Dr. Methot agreed that interpretation is very important and that
"age+" can be misleading. This notation should be standardized.

Mr. Clausen asked about the extent of formalized exchange of age
structures among the agencies. A discussion followed which indicated
that there is quite a bit of exchange occurring, but that consistency,
which is an important aspect of an exchange program, is somewhat
lacking. :

Mr. Lenarz stated that it is important to know the year class as well
as the age for modeling.

Mr. Saunders and Dr. Methot agreed to review the written CARE report
and draft recommendations to the TSC.
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the Columbia and U.S. Vancouver areas but maturation occurs at an
earlier size for the Columbia area. The immediate implication of
these observations is that we may be witnessing compensatory changes
in maturation as a consequence of declining yellowtail rockfish
stock biomass. It also supports the contention of two different
stocks.

2. Pacific Whiting (Hake)

Dr. Methot presented the report of the "hake" working group consisting
of R. Methot, and M. Dorn. '

Models for trans-boundary movement were compared. In one model, high
exploitation in one zone impacts the other zone. In the other,
remixing occurs annually. A proposal was made to allocate yield on
the basis of mature biomass in each national zone. A discussion paper
(Appendix E) was prepared for review..

Dr. Methot also reported that significant work on growth including
size at age and density dependent growth had occurred over the past
year.

Mr. Six questioned the accuracy of the survey and whether or not
Canada accepted the U.S. biomass estimate in the Canadian zone.

Mr. Saunders responded that Canadian scientists suspect that the
survey under samples whiting in two areas of B.C.

Mr. Wilkins stated that the triennial trawl survey is actually
designed to assess slope rockfish. Regardless, he feels that the
bottom trawl survey coupled with the hydroaccoustic survey
adequately assesses the whiting biomass in the U.S. zone.
Action oh the report was deferred until later in'the meeting. The
TSC deliberation and action on the discussion paper is covered in
more detail in the section on Pacific whiting research and
management . '
3. Dover Sole
No report.
D. Others
No report
VII. REVIEW OF GROUNDFISH FISHERIES
This agenda item was deferred until later in the meeting, but is presented

here to be consistent with the original agenda and the outline of the
individual contributions from the member agencies.

A. Domestic Commercial Fisheries

1. Canada

Canadian landings of groundfish (excluding halibut) in 1989 were
62,707 t (Table 1), a decrease of 6 % below the 1988 level. Trawlers
landed 53,744 t, 3 % less than in 1988 and 40 % above the 1979-1988
mean (Table 2). The major species in the trawl landings were Pacific
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of Washington groundfish fisheries, management, and regqulations in
1989.

d. QOregen

1. Monitoring

Monitoring the commercial fishery is a major component of program
activities. In addition to numerous ad hoc activities we collected
944 samples over one-half of which were rockfish species composition
samples. Biological samples collected for age, size, sex and
maturity comprised the remainder.

2. Landed Catch

Total landed catch of groundfish by all gear types in 13989 was 36,782
mt, a 14% increase over the landed catch of 1988.

Trawl landings in 1989 were 34,220 mt, a 19% increase over landings
in 1988. Trawl landings accounted for 93% of all commercial
landings. Major species or species groups were rockfish, flatfish
and sablefish which accounted to 51%, 36% and 8% respectively
(Appendix G).

Of the rockfish group widow rockfish was the most important species
with landings of nearly 7,000 mt followed by yellowtail rockfish and
canary rockfish at 1,924 mt and 1,419 mt respectively (Appendix G).

Landings of groundfish by .gear types other than trawl were 2,562 mt,
a reduction of 18% from 1988. Major species were sablefish, rockfish
and lingcod (Appendix G).

3. Regulatiocn Chanées

.During the year in-season regulation changes occurred in response
to action taken by the Pacific Fishery Management Council. These
amounted to changes in trip limits and are detailed in "Status of
the Pacific Coast Groundfish Fishery through 1989 and Recommended
Acceptable Biological Catches for 1890." There were no
independent actions taken by the Oregon Fish and Wildlife
Commission on groundfish.

e. California

California did not submit a report to the 1989 TSC meeting and
was not represented at the meeting.

B. Recreational Fisheries

1. Canada

Each year, Fisheries Branch (DFO) conducts creel surveys of the
recreational angling fishery in the Strait of Georgia. Principal
‘target species are chinook and coho salmon.  Provisional estimates of
1989 catches were 52,329 fish for lingcod, 199,898 fish for all
rockfish species and 3,672 fish for dogfish.
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d. Oregon

Bottomfish-directed ocean angler trips increased from 32,183 in 1988
to 50,114 in 1989; an increase of 56%. Charter boat anglers made 64%
of these trips, with private boat anglers contributing the rest.

These bottomfish-directed trips produced an overall season average of
5.5 fish per angler; this was down from the 1988 catch of 6.2 fish per
angler trip. Most of this decrease in fish per trip is attributed to
the large increase in halibut-directed trips, where the catch per trip
was approximately one fish.

Oregon’s 1989 ocean récreational fishery resulted in a bottomfish
catch of 346,291 fish (Table 5), an increase of 33% over the catch in
1988. Table 5 also shows the sampling periods for each port.

Black rockfish was the most commonly seen species, comprising 65% of
the total landings. Combined rockfish species comprised 87% of the
catch, approximately the same as in 1988.

Pacific halibut comprised only 1.6% of the total catch by numbers, but
12% of the landed weight. Our estimate of the total recreational
catch of halibut in Oregon for 1989 was 6,251 fish with a dressed
weight of 135,413 pounds (180,069 pounds, round weight).

Approximately 97% of this was landed into Newport. Charter boat
anglers caught 69% of the statewide halibut catch, with private boat
anglers contributing the remaining 31%.

PSMFC area 2C produced 437.1 mt of recreational-caught fish, 75% of
the state total. This management area includes the ports of Newport,
Garibaldi, and Depoe Bay that ranked first, third, and fourth,
respectively, in total landings.

e. California

california did not submit a report to the 1989 TSC meeting and was not
- represented at the meeting. : -

C. Foreign Fisheries
1. Canada

The USSR and Poland conducted national fisheries for Pacific hake off
southwest Vancouver Island (Area 3C) in 1989. Thirteen Polish and six
Soviet vessels caught 31,577 t of Pacific hake. Sixteen of the
processing vessels involved in the joint-venture fishery occasionally
fished directly (supplemental fishing) when domestic vessels could not
supply sufficient quantities of hake. This supplemental catch of
1,977 t is added to the national catch. A summary of foreign fishery
quotas and catches is included in Appendix G.. .

2. United States

Foreign groundfish catches in the U.S. EEZ were eliminated completely
in 1989. Foreign fishing effort in the Bering Sea/Aleutian area ended
in 1987 and directed foreign fishing in the Gulf of Alaska ended in
1986. This is the first year that directed foreign Pacific whiting
catches in the Washington-California region were completely
eliminated, as joint ventures moved to harvest all of the OY.

12
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3.

management area per year with attention paid to the contribution
of each vessel participating in the fishery. Sex discrimination
is being evaluated from otoliths.

¢) Other Related Studies

Hook timers are being used to determine when certain species and
what size of fish within species take the bait on longline gear.

Studies which compare the effectiveness coded wire tags compared
to anchor tags are being conducted.

Age validation work is being done using OTC marks. Estimates of
migration and mortality rates are also belng determined from the
tagging studies.

Data from the NMFS triennial trawl surveys is being examined to.
estimate abundance and determine age, sex, and size of halibut in
the trawl catch. Observer data is also being analyzed for this
purpose.

Observations of longline gear using underwater camera equipment
is being pursued.
. Canada

NOTE: Canada reported their agency research by species or in "other
related topics™ in their 1989 TSC report.

National Marine Fisheries Service

NOTE: The following information was included under the "Agency overview"
section of the 1989 NMFS TSC report even though much of the information
contained in this section applies to research activities aimed at
assessing the status of individual species or species groups.

a. Alaska Fisheries Science Center

Essentially all groundfish research at the Alaska Fisheries Science
Center (AFSC) is conducted within the Resource Assessment and
Conservation Engineering (RACE) Division, the Resource Ecology and
Fisheries Management (REFM) Division, and the Auke Bay Laboratory (ABL),
which is responsible for groundfish assessment in the Gulf of Alaska east
of Cape St. Elias. The RACE and REFM Divisioris are divided along
regional or disciplinary lines into a number of tasks and subtasks. A
review of pertinent work by these tasks during the past year is presented
below. This report will contain, for the first time, a report from the
ABL relating groundfish research at that laboratory. Recent publications
produced by RACE, REFM, and ABL scientists are presented in Appendix F.

i) RACE Division

a) GROUNDFISH ASSESSMENT TASK

In 1989 the primary activity of the RACE Division continued to be
fishery-independent stock assessments of important groundfish
species of the northeast Pacific Ocean and Bering Sea. Groundfish
surveys were conducted by the Bering Sea, Gulf of Alaska, and West
Coast subtasks. There were six bottom trawl surveys, one trap
survey, two longline surveys, and two hydroacoustic surveys

14
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analysis. The unsuccessful tows were generally due to
excessive gear damage.

Biomass was calculated for each species encountered
during the survey and compared to the same areas and
depths assessed during the 1987 triennial bottom trawl
survey. Of the nine most abundant species encountered
during the 1989 survey, six had higher biomass estimates
than observed during 1987. Walleye pollock increased
131% to 825,904 t, arrowtooth flounder increased 98% to
839,528 t, Pacific halibut increased 27% to 309,570 t,
flathead sole increased 69% to 164,586 t, and Dover sole
increased 13% to 44,843 t. Species with apparent
decreases in biomass included Pacific cod (-33% to
138,512 t), sablefish (-6% to 103,607 t, and rock sole
(-38% to 46,356 t).

b) Domestic Longline Survey

The third annual U.S. longline survey of the upper
continental slope and deep gullies of the Gulf of Alaska
was conducted aboard the U.S. longliner Ocean Prowler
from 26 June to 12 September 1989. This research was a
cooperative effort between RACE and ABL.

The primary objective was to determine the relative
abundance and size composition of slope=resident
groundfish species: sablefish, shortspine thornyhead, and
shortraker and rougheye rockfish, and secondarily to
determine the relative abundance and size compositions of
other species such as Pacific cod, grenadiers, arrowtooth
flounder, and Pacific halibut.

One hundred twenty-six longline sets were completed at 63
pre—established stations. Forty-seven of those stations
were sampled at the same sites, distributed from the
Islands of Four Mountains (long. 170 W ) to Dixon
Entrance, that have peen fished annually since 1978 by
the Japan-U.S. copperative longline survey. Sixteen
kilometers of groundline are set each day, containing
7,200 hooks baited with squid. The U.S. sampling gear
was identical to that used during the Japan-U.S.
cooperative survey with respect to the number of hooks,
bait, and length of each groundline, put differed in hook
type, gangion length and thickness, and anchoring
arrangement. Once again sampling was performed in deep
gullies to assess the abundance and size composition of
sablefish in those areas.

Previously, certain assumptions had been made 1in
extrapolating CPUE'sS and size compositions from the upper

slope stations to deep, large gullies that were not
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3) WEST COAST GROUNDFISH SUBTASK

Four surveys were conducted off the Washington, Oregon, and
california coasts by the AFSC in 1989. They included the fifth
in a series of coastwide triennial groundfish surveys which
extends back to 1977, a trap survey to obtain indices of
sablefish relative abundance off Washington and Oregon, and two
replications of a bottom trawl survey of the continental slope
waters (100-700 fm) off central Qregon in cooperation with the
NMFS Southwest Fisheries Science Center.

a. 1989 Triennial Survey of West Coast Groundfish Stocks

The fifth in a series of triennial comprehensive surveys of
west coast continental shelf groundfish resources was conducted
in July -September. The triennial groundfish survey series is
designed to describe and monitor the distribution, abundance,
and population biology of groundfish stocks off the US Pacific
coast. The specific objectives of the 1989 survey included
describing and assessing the demersal component of the Pacific
whiting resource with concurrent bottom trawl and echo
integration surveys:; assessing the abundance of the pre-recruit
component of sablefish, specifically those 1.5 years old, since
survey estimates of this component have been consistent with
estimates inferred from commercial catch levels; and continuing
to monitor the status of other groundfish stocks. The 90 day
bottom trawl survey was conducted aboard two chartered
commercial trawlers and collected successful samples from 540
stations between Pt..Conqeption; California, to Nootka;Spund; _
British Columbia, between the depths of 55 and 366 m (30 to 200
fm). Temperature and CTD profiles were collected at selected
stations throughout the survey range .to relate oceanographic
_conditions with the distribution of groundfish species. The
pacific whiting abundance estimate from the bottom trawl survey
was approximately 350,000 t in U.S. waters of which 59%
occurred in the INPFC Columbia area, 24% in the Monterey area;
11% in the Eureka area, 6% in the U.S. portion of the Vancouver
area. Approximatelﬁ 1,360 t of whiting was estimated for the
northern portion of the Conception area that was. surveyed. The
bottom trawl survey estimate for the Canadian portion of the
Vancouver INPFC area (from the border north to 49 35'N lat.)
was 22,765 £, about equivalent to what was found in the U.S.
portion of that area. Although the population is still being
sustained mostly by the 1980 and 1984 year classes, there was
some indication of a moderately successful recruitment of the
1987 year class in the size composition of the survey catches.

b. Sablefish Abundance Indexing
The monitoring of sablefish relative abundance using

standardized CPUE from trap sets has continued since 1979.
Sampling is conducted on alternate years between the
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From 1980 through 1987, ten ichthyoplankton surveys were conducted
off Washington-Oregon-northern Ccalifornia. Results of each of these
surveys have been reported in NWAFC Processed Reports. The results
from all of these surveys are now being analyzed together to
establish annual patterns of occurrence of fish eggs and larvae of
the region, how these relate to local oceanography, and how they
vary interannually. '

A major emphasis of the task is to increase our ability to identify
fish eggs and larvae collected. As a result, a major publication "A
Laboratory Guide to Early Life History Stages of Northeast Pacific
Fishes" was published in 1989. Research to establish early life
history series through rearing and examination of plankton samples
is continuing. .Rockfishes (Sebastes) are a prime target of this
research. '

c. FISHERIES RESOURCE PATHOLOGY TASK
Between June 1, 1989 and May 30, 1990, the Fisheries Resource
Pathology Task participated in the Eastern Bering Sea (EBS) and West
Coast Groundfish Surveys. Several species of fish and crab were
collected for continuing disease studies during this period and the
analysis of samples collected during the previous year (1988-89) was
also completed. That data and the preliminary results of 1989-90
tissue examination are presented below.

Bitter Crab Disease (BCD) is a. fatal disease of Chionocecetes bairdi
and C. opilio that is caused by a parasitic dinoflagellate of the
genus Hematodinium. The disease was first reported in 1985 in
bairdi Tanner crab from Southeast Alaska and was subsequently
discovered in 1987 in opilio Tanner crab from the EBS. Present
evidence suggests that two different parasitic dinoflagellate
species are involved because, 1) only opilio Tanner crab have been
found infected in the EBS even though the distribution ranges- of
pboth Tanner crab species overlap, and 2) it appears that the two
epizootic arose spontaneously and independent of each other. 1988-
89 data from prepared blood smears and histopathology show that the
disease is widely distributed in opilio Tanner crab north of St.
Matthew and in Norton Sound with infection prevalence ranging from
5-80% and 12-67%, respectively (Fig. 1). (The 100% prevalence
values depict one infected crab of a sample size of one and are,
therefore, not considered reliable.) BCD is less common south of
3t . Matthew and has not been confirmed in bairdi Tanner crab in the
EBS.

1989-90 histopatholegy data indicate that the disease is still.
prevalent in C. opilio north of St. Matthew (Fig. 2). BCD was not
found in opilio Tanner crab that were collected south of St.
Matthew. The examination of 1500 blood smears that were prepared
throughout the sampling area during this period have not been
completed.
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half of the period, the area from Cape Spencer to Unimak Pass and
to the south of Kodiak Island was surveyed between the 100 and
500 fathom depth contours. Extra effort was expended in areas
were the commercial fleet has reported pollock in harvestable

quantities in previous years. These areas included Prince
William Sound, Marmeot Bay, Chiniak Bay, Barnabus Canycn, areas
adjacent to Chirikof 1Island, and Sanak Bank. No extensive

pollock aggregations were encountered in any of these areas but
some moderate concentrations were observed to the west of Prince
William Sound, in Amatuli Canyon, Marmot Bay, and in Chiniak Bay.
During the latter half of the survey period two days were spent
resurveying the area South of Chirikof Island:; the remainder of
the time was expended in Shelikof Strait where two complete
survey passes plus some concentrated effort on spawning
concentrations of pollock was accomplished. Immature pollock
were observed in lower Shelikof Strait during both passes and
spawning adult pollock were encountered in the central Strait,
especially towards the west side. Lesser concentrations, mostly
a mixture of non-spawning adult and juvenile fish were observed
toward the east side of the strait, adjacent to the spawning
concentration.

ii. REFM Division

The research and activities of the Resource Ecology and Fisheries .
Management Division (REFM) are designed to respond to the needs of the
National Marine Fisheries Service regarding the conservatiom 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, Socioceconomic 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.

a. Observer Program .

The Fisheries Observer Program 1is responsible for placement of
observers on foreign and domestic vessels fishing in the EEZ of the
northeastern Pacific Ocean and Bering Sea. Observers collect data
which provide the basis for in-season management of foreign, joint
venture and domestic fisheries by NMFS, and a means for evaluating
and developing management strategies by regional management councils
and NMFS. Observers play important roles in monitoring compliance
to U.S. fishing regulations and provide information that is useful
in prometing development of the U.S. fishing industry.

During 1989, the Observer Program deployed 163 observers to sample
aboard vessels from five countries-- Japan, Republic of Korea,

o
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We now have a graduate student working on a thesis that will attempt
to wvalidate sablefish ages using the radiocisotopes Pb-210 and Ra-
226. This work is currently in its early stage. -

Socioeconomic Task

During 1989, the Socioceconomic 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, the revision of the West Coast
groundfish plan, and a comprehensive data collection program for the
domestic groundfish fisheries off Alaska.

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,
and contributed to an effort by NMFS economists to develop
guidelines in valuing commercial and recreational fisheries.

The reports and publications presented the results. of research
conceining the development of bioeconomic models for pollock,
fishery product exports from the Pacific Northwest and Alaska, catch
and revenue characteristics of vessels harvesting sablefish off the
Pacific Coast and other West Coast groundfish, market analysis for
sablefish and halibut, and 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/Aleutlans
Island groundfish fisheries.

Resourxce Ecology and Ecosystems Modeling Task

The Food Habits Program within the Resource Ecology and Ecosystem
Modeling Task continued regular monthly observer training for
collection of food habits information on key fish predators in the
North Pacific. Program personnel and fishery observers collected
fish stomach samples in the eastern Bering Sea and the West coast.
Approx;mately 8700 stomachs were collected in the ‘Bering Sea and
3400 were collected off the West coast. Shipboard scans of fish
stomach contents were performed on 1800 fish (primarily walleye
pollock) in the eastern Bering Sea and about 1700 Pacific hake off
the west coast. Over 6500 stomachs were examined in the laboratory.
We initiated a three-year plan to study the food habits of Pacific
halibut in the Bering Sea and we doubled our summer coverage of the
Bering Sea area.
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The sub-task is also coordinating research designed to identify the
stock structure of pollock found in the Bering Sea donut hole. This
involves 1) inquires in the areas of genetic structure,
morphometrics, meristics, age composition, and size-at-age, and 2)
tagging studies.

2. West Coast

The West Coast groundfish sub-task has a major role in estimating
the productivity of groundfish stocks managed by the Pacific Fishery
Management Council. The primary focus is preparation of annual
status of stock reports for Pacific whiting and sablefish. In
addition, the sub-task provides short-term technical support to
Pacific Coast fishery managers and conducts research designed to
improve the accuracy of the annual stock assessments.

In 1989 the sub-task developed a generalized version of the
synthesis model for assessment of exploited fish stocks. This model
shares some characteristics with other catch-at-age analysis
techniques but has a greater ability to incorporate a variety of
auxiliary information. The model simulates an exploited stock,
derives expected values for the available data (fishery age or size
composition, survey age or size composition, survey abundance,
fishery effort), evaluates the deviations between the observations
and expected values, and iteratively adjusts the parameters of the
simulation model until the likelihood of the model’s fit is
maximized. This generalized model was presented at the meeting of
the International North Pacific Fisheries Commission, and was used
in 1989 for assessment of sablefish, Pacific whiting, and widow
rockfish on the west coast, and pollock in the Gulf of Alaska.

The Pacific whiting stock assessmen; was based on an age-structured
version of the synthesis model, and contained a new evaluation of
the optimum level of fishing mortality. Geographic and temporal
changes in the age composition of the resource were described in
order to better understand growth and migration. Environmental
influences on growth were investigated in an on-going study designed
to elucidate the cause of a declining trend in the body size of
Pacific whiting. These studies will be published in 1990 and will
contribute to current research on the bi-national distribution of
available yield.

The assessment of sablefish was conducted in collaboration with the
Southwest Fisheries Center, and used the size-structured version of
the stock synthesis model. New work on sablefish in 1989 emphasized
the consequences of a change in the criteria for age determination.

3. Auke Bay Laboratory

The Auke Bay Laboratory (ABL), located near Juneau, Alaska, is a
major division of the NMFS Alaska Fisheries Science Center (AFSQ) .
The laboratory supports a diversity of research projects on the
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a. Trawl/submersible study

Biomass estimates of slope rockfish in the Gulf of Alaska
are derived from bottom trawl surveys. The validity of the
estimates, however, is subject to much debate. To test the
accuracy of these estimates, in August 1989, the NOAA R/V
Townsend Cromwell was used in conjunction with a Delta two-
man submersible in the Gulf of Alaska south of Sitka.
Densities of rockfish (numbers per unit area) were
determined at specific sites using two methods: standard
area-swept trawling by the Townsend Cromwell, and visual
transect counts from the submersible. The submersible was
also used to observe rockfish spatial distributions over
untrawlable vs. trawlable substrate. Nineteen submersible
dives and 11 bottom trawl hauls were made during the study.
Preliminary results indicate that the bottom trawls captured
almost twice the number of Pacific ocean perch per area than
were observed from the submersible. This suggests that the
trawl may have been "herding” the fish. The submersible
observations showed more rockfish were present in rocky,
untrawlable areas than in trawlable areas, but few adult
Pacific ocean perch were seen in the rocky areas.

b. Population/catchability coefficient study

ABL and the Alaska Department of Fish and Game (ADF&G)
conducted a cooperative study. of sablefish in Chatham
Strait, southeastern Alaska, in Aug-Oct 1989. Objectives
of the study were twofold: 1) estimate the population size
of sablefish in a study area within Chatham Strait; and 2)
estimate the catchability coefficient (q) of sablefish
caught on the longline gear used. In the study, the NOaa
R/V Townsend Cromwell was used to f£ish 33 longline stations
prior to the Sept 23-24 commercial fishery for sablefish in
Chatham Strait, and 22 stations after the fishery. For the
population experiment, 8,882 sablefish were tagged and
released from the Cromwell before the commercial fishery;
75 of these tagged fish were recovered in the commercial
fishery. This low recovery rate suggests that many of the
tagged fish may not have recovered from the shock of tagging
soon enough to be recaptured in the fishery. The Cromwell’s
average catch rate for sablefish declined 18.3% after the
commercial fishery, which indicates that a substantial
percentage of the sablefish population in Chatham Strait was
removed by the fishery. An analysis of these catch rates
before and after the fishery will be used to estimate the
catchability coefficient of the longline gear used in the
study.
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4.

of southeastern Alaska. Over 11,000 of these were tagged
and released at St. John Baptist Bay:; most of the rest were
tagged at various locations in 1985. Presently, 135 of the
tagged fish have been recovered, mostly from the commercial
longline fishery. An analysis of these recoveries is in
progress.

e. Sablefish tag recovery program

Since 1983, ABL has tagged and released sablefish for
migration, population, and age studies in the eastern Gulf
of Alaska. Releases currently total 78,721, broken down as
follows: 21,698 in the Japan-U.S. cooperative longline
survey, 22,962 in various localities of southeastern Alaska
during ABL research cruises, 19,379 juvenile sablefish,
5,800 oxytetracycline-injected fish for age validation, and
8,882 in a cooperative study with the Alaska Department of
Fish and Game in Chatham Strait. As of April 1990, 3,321
of these tags have been recovered. In 1990, the AFSC
(including both ABL and RACE) instituted a new tag reward
system to provide fishermen with additional incentives for
returning tags. Fishermen are now given a choice of
rewards, including caps, pins, $5.00 (the old reward), or a
chance for an annual lottery drawing.

Southwest Fisheries Center

Groundfish-related research is conducted by three major components of
the NMFS Southwest Fisheries Center (SWFC): the Coastal Division (La
Jolla), directed by Dr. John Hunter; the Pacific Fisheries Environmental
Group (Monterxey), directed by Dr. Andrew Bakun: and the Tiburcon
Laboratory (Tiburon), directed by Dr. Alec MacCall.

2. Coastal Division (La Jolla)

The Coastal Fisheries Resources Division has been involved in
groundfish research to support the management needs of the Pacific
Fishery Management Council and to establish a firm basis for future
research and optimum management. )

Documentation of the distribution of groundfish spawning is being
accomplished by analysis of fish eggs and larvae in historical
CalCOFTI 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 sp.) stocks. The first
project is a joint effort involving scientists at Scripps
Institution of Oceanography that involves use of radioisotope ratios
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BASES"), provides substantial information on central California
fishing effort, travel costs, species targeting, catches and angler
expenditures for groundfish and other fishing trips during 1985-
1986. A similar economic survey of southern California marine
anglers was completed in 1989 and analysis of the data is currently
underway.

ii. Pacific Fisheries Environmental Group (Monterevy)

Pacific Fisheries Environmental Group (PFEG) develops methods to
address the linkages between natural environmental variability and
dish 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
enviroment-dependent fishery modeling methodologies, (5) development
of biological time series for calibration, verification and
parameter estimation.” A major new research thrust now being
initiated addresses the effect of bottom-trapped hydrodynamic
structures in patterning the feeding and reproductive habitats of
west coast groundfish.

iii. Tiburon Laboratory (Tiburon)

Groundfish research at the Tiburon Laboratory is conducted by three
interrelated investigations: Groundfish Analysis, Groundfish
Communities and Groundfish Physiological Ecology.

The Groundfish Analysis Investigation develops methods to predict
rockfish recruitment, sample groundfish landings and age groundfishes;
staff members also study rockfish 1life histories, develop new .
management models and conduct stock assessments. In addition, there is
participation on the Pacific Fishery Management Council’s Groundfish
Management Team, principally in stock assessments and developing
management alternatives.

The recruitment work aims to detect differences in relative strength
of rockfish year-classes prior to their entry into the -fishery.
Annual surveys using midwater trawls determine the relative abundance
and distribution of first-year juvenile rockfishes off the coast of
central California. Recently these surveys were expanded to include
abundance and growth during an earlier larval stage. Factors that
influence year-class strength are another area of study. In this work,
staff members are evaluating interannual variation in oceanographic
conditions( plankton abundance, 3juvenile rockfish diet, time of
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examination of the fishery and modeling the basis of what may be a
disturbed sex ratio.

The Groundfish Physiological Ecology Investigation is designed to
determine the inherent and environmental factors most affecting
condition and reproduction of several rockfish species. Research
emphasis is on factors affecting the ability of individual populations
to grow, reproduce and survive in their environment. Geographical
comparisons are made between fish sampled at Cordell Bank off
California, and more northerly populations off Oregon, Washington and
British Columbia. Information is integrated with that from other
Investigations to elucidate factors affecting recruitment.

Current research is focused on' yellowtail rockfish. Work includes
_examination and analysis of adult and juvenile specimens collected
from commercial and sport groundfish fleets, and from cruises aboard
the David Starr Jordan. Results of analyses and supportive laboratory
experiments are used to determine which important characteristics of
condition and reproduction will be used to form measures of health and
effective fecundity.

Studies are performed on different levels of biological organization
and include bioenergetic patterns, examinations for diseases,
parasites and malformations, proximate analysis of tlssues,
determination of serum nutrient dynamics ‘and estimates of viable
fecundity and egg production. Results are combined with oceanographic
and other data to determine environmental factors relating to
condition and reproductive wvariability and to place species
populations in the context of their habits. o ’

Measurements made of adult yellowtail rockfish captured at Cordell
Bank during the 1989-1990 spawning year showed reduced condition and
reproduction when compared to previous years (e.g., lower fish, liver
and gonad weight at age, less mesenteric fat, higher parasite and
disease prevalence, delayed maturation and spawning, lower effective
fecundity) .

There was a 10% prevalence of melanophore hyperplasia (70 fish/668
sampled) in yellowtail rockfish at Cordell Bank. The prevalence of
neoplastic melanophoromas was 1.5%. The possible causal mechanisms of
this condition will be studied in cooperation with hisopathologists at
the U. of California.

Samples from more northern populations, closer to the center of
yvellowtail abundance, did not exhibit reduced condition or
reproduction during the 1989-1990 spawning year. In addition, we have
not observed chromatophore hyperplasia or neoplasia in fish sampled
from populations further north.
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5.

a.

Alaska Department of Fish and Game

Program Description

During 1989 the Southeast Region commercial fisheries Groundfish Project
was staffed with the project leader and a port sampler in Petersburg, an
assistant project leader, a port sampler, and a resource assessment
coordinator in Sitka, a full-time port sampler in Ketchikan, and a part-
time sampler in Yakutat. In addition, an age reader in Kodiak and
clerical staff in Sitka and Petersburg were 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 resocurces 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 sablefish and rockfish;
skipper interview and logbook collection and data entry; and biological
studies of important commercial species. Three resource assessment
surveys were completed during the vyear. These are. described in more
detail in the section regarding the individual species involved.
Regulation development and review and information dissemination also
require considerable staff time. ’ ’

During 1989 the Central Region was staffed by one Biologist and a fish
ticket editor in Homer. Both of these persons worked only part time on
groundfish issues. The only active management program conducted in the
region was the monitoring of the Prince William Sound sablefish fishery
and closure of that fishery when the harvest objective was reached.
Central Region groundfish staff also participated in the monitoring
effort required in the wake of the March 24 Exxon Valdez oil spill.

In the Westward Region a Groundfish Coordinator was responsible for the
oversite of observer programs funded from general fund money and from
several observer contracts cutside the department. Two staff biologists
and a total of thirteen observers were employed during portions of the
year. The accumulated data was analyzed in Kodiak and the summarized
results were made available to the North Pacific Fisheries Management
Council, the International Pacific Halibut Commission, and to other
agencies. The Groundfish Coordinator served as a member of the Gulf of
Alaska and the Bering Sea/Aleutian Island Groundfish Plan Teams.
Westward Region biologists also participated in an annual crab trawl
assessment survey in the Kodiak and Alaska Peninsula area to determine
catch rates of important commercial groundfish species.
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Catches of all groundfish species are monitored routinely as part of our
stock assessment'programs for other species. That information provides
an estimate of population trends for some commercially important
groundfish species. Two surveys in particular, the Kodiak area-2Alaska
Peninsula crab trawl assessment survey and the Southeast area crab pot
indexing survey provide information of the relative abundance and length
frequency of commercial groundfish species such as flatfish, Pacific cod,
and pollock.

The state on-board observer program was operated primarily out of Kodiak
during 1989. The primary objective of this program was to determine the
bycatch rates of prohibited species during the trawl and longline
fisheries for groundfish. Preliminary results indicated much higher
rates of bycatch, particularly halibut, in the domestic fisheries than
was previously estimated from the foreign and joint venture data.

Washington Department of Fisheries

The Washington Department of Fisheries Marine Fish Program is responsible
for research, management and enhancement of non-anadromous finfish
resources. There are currently three divisions actively engaged in
groundfish management.

a. Coastal Maripne Fish Management.

The Coastal Marine Fish Management Division is responsible for management
and research of groundfish in all coastal waters and in the outer Strait
of Juan de ' Fuca. The Division also handles all issues requiring
interstate, regional, federal or international cooperation. Division
responsibilities include membership -on the Groundfish Management Team
(GMT) of the Pacific Fishery Management Council (PFMC), membership on the

- GUlf of Alaska Plan Teéam 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.

The central focus of the Division is effective management of the coastal
groundfish stocks. This 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.

b. Puget Sound Marine Fish Management.

The Marine Fish Program of the Washington Department of Fisheries defines
Puget Sound as those waters east of the Sekiu River including the Strait
of Juan de Fuca. The Puget Sound Marine Fish Division is responsible for
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The Age Determination Unit conducts microscopic examinations of otoliths,
spines, and other bony structures from marine fish samples to determine
the age of specimens in support of marine fish stock assessment.

The Data Management Unit provides a variety of data processing services
to the Marine Fish Program including: operating and maintaining our
shared computer resources; user training and support; maintaining the WDF
Fish Ticket, Otter Trawl Logbook, and Biological Sample Databases; and
designing and implementing new computer applications. The unit 1is
presently working on consolidating the Trawl Logbook and Biological
Sample Databases on our in-house computer system, and streamlining our
data storage and retrieval capabilities.

7. Oregon Department of Fish and Wildiife

Oregon’s contribution to this agenda item was submitted on a species by
species basis. No general overview of the department’s program was
submitted.

8. California Department of Fish & Game

The California Depaftment of Fish and Game’s did not submit a report for
1989.

B. By Species
1. Pacific Cod
a) Canada
Mr. Saunders, préseﬁted the Canadian répqrt on Pa;ific Cod.
i. Research programs

DFO completed a research cruise (Jan-Feb 1989) and port sampling
series of Pacific cod ovaries for histological sections in our study

of maturity stages ‘in relation to ococyte development. After
spawning, recovering fish have a single mode of oocytes 2- 100
microns in diameter. By summer, some of these oocytes have

increased in size so that a second mode is evident. This mode
increases in size until February, when eggs are released at
1.0-1.1 mm. ’ ‘

In further analysis, we are comparing development rates and
fecundity from the northern and southern stocks of the west coast.
Another fecundity sample was collected from the southern area in
January 1990. It has been processed and results will be
incorporated with those from earlier collections.

A report was completed and published providing a guide to the
ovarian histology of Pacific cod. This report includes color
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The model constructed in 1988 was used again to generate alternative
estimates of the 1990 ABC for Pacific cod. In addition to the usual
harvest strategies corresponding to F,y, Fy,, Fuys and F=M, a new
harvest strategy was provided in the 1989 assessment. This new
strategy attempts to account for uncertainty in the stock-recruitment
relationship by deriving the fishing mortality rate that maximizes the
expected value of the logarithm of sustainable vield (Fusy) . The Fyupiey
strategy resulted in a fishing mortality rate of 0.104, compared to
the F,y rate of 0.182.

Because of concern over the dramatic decline in stock numbers observed
during the 1989 survey, the plan team initially recommended that ABC
for this stock be calculated using the F,,., strategy. However, the
North Pacifi¢ Fishery Management Council’s Scientific and Statistical
Committee rejected this recommendation, which was then withdrawn.
Instead, ABC was calculated using the Fy, rate. This gave a 1990 ABC
of 417,000 t (ABC is usually much higher than actual catch for this
stock because a 2 million ton cap constrains the sum of groundfish
TACs in the eastern Bering Sea and Aleutian Islands).

The Gulf of Alaska stock yielded a catch of 41,783 t in 1989,
surpassing the previous record of 36,401 t set in 1983. The stock
reduction analysis for this management unit was recalibrated in 1989,
using a correction factor that allows the model to exhibit continuous
growth and continuous harvest simultaneocusly. This resulted in a new
Fusy estimate of 0.124 (down £from the previous estimate of 0.143).
Using this estimate, the plan team recommended a 1990 ABC of 60,600 t.
However, the North Pacific Fishery Management Council and its
Scientific and Statistical Committee rejected this recommendation, and
ABC was set at 90,000 t (ABC is usually much higher than actual catch
for this stock because a halibut bycatch cap closes the fishery before
the TAC is reached).

Dr. Methot reported that most of the P. cod work is conducted by Grant
Thompson. He has recommended a reduced exploitation rate for cod in
the Bering Sea and a reduced ABC in the Gulf of Alaska. The reduced
ABC in the GoA was rejected by the North Pacific Fisheries Management
Council.

c) Alaska Department of Fish and Game

Mr. Bracken reported on ADF&G Pacific cod studies.

ADF&G does not currently conduct research or stock assessment programs
directed specifically at Pacific cod. There are no harvest restrictions
or seasons 1in effect in territorial waters of the state. With the
exception of the internal waters of Southeast Alaska, the state manages
the P. cod fisheries in conjunction with the federal government. All
openings, closures, and harvest levels in offshore waters are set in
accordance to federal regulations. Catch rates and limited biological
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conclusion that stock status was similar to pre-fishing abundance
but did not place much confidence in the absolute level of biomass
estimated. Biclogists from the two countries are continuing their
cooperative assessment of the Vancouver Area stock.

2) National Marine Fisheries Service - AFSC

Mr. Wilkins reported that some meristic work was being conducted in
conjunction with the West Coast Triennial Survey. A biomass estimate
is also being calculated as a result of that work.

Dr. Method stated that anecdotal information based on bycatch rates
in the "hake" fishery suggests that stocks are declining.

Mr. Lenar added that fish are in generally poorer condition in the
southern end of the range in California waters because of parasites

which result in melanoma blotches.

d) Alaska Department of Fish & Game

Ms. O’Connell reported briefly on the long-range recoveries from
tagging studies conducted by the University of Alaska = Juneau.
Fish tagged off Southeast Alaska have been recovered from as far
away as Washington.

e) Washington Department of Fisheries

Mr. Jagielo reported that a stock assessment was completed in 1989
for the Vancouver and:- Columbia INPFC  areas. A cooperative
assessment is currently underway'with Canada and is reported in the
TSC yellowtail rockfish working group report. :

Neither ODF&W or CDF&G contributed to this section. & general discussion
of yellowtail research and management ensued. '

Dr. Richards reported that Canadian scientists feel that yellowtail
rockfish are all part of a single stock rather than discreet stocks.
Because of that, she stated that the catch cannot be appropriately
allocated according to the available biomass in each zone because of
movement between zones. Canada is waiting to review the working group
report and its management recommendations which is expected to be
available later this summer. Mr. Jack Tagart and Mr. Rick Stanley are
working independently on this issue, but will co-author a report with
management recommendations for the trans-boundary portion of the stock.
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program on the early life stages of slope and shelf rockfishes will be
initiated; a paper on the parasites of S. flavidus and their potential
use in stock delineation will be prepared; and, a final paper on the
seasonal dynamics of N. brachiella infection of $. alutus, and its
usefulness as a biological tag will be completed.

Rockfish communities from trawlable and untrawlable habitats off the
northwest coast of Vancouver Island were studied during two cruises in
1989. The first cruise emphasized hydroacoustic methods. Rockfish
schools from the two areas have distinct acoustic signals and further
digital analysis of the acoustic data is in progress. During both
cruises, sunken gill nets were used to sample rockfish. The catch from
the trawlable area was dominated by Pacific ocean perch and splitnose
rockfish, while sharpchin rockfish and red-banded rockfish dominated
the catch at similar depths -(near 200 m) from the untrawlable area.

ii. Stock assessment

Slope rockfish assessments showed little change from those in 1989.
However, managers reduced the total allowable catch for the Moresby
Gully stock of Pacific ocean perch, due to concern for continuing
declines in CPUE. The 1990 stock assessments also included a review
of the achievement of management quotas for each species and area. A
progress report on the experimental harvest programs conducted in
Areas 3C (1980-1985) .and Area S5SE(N) (1983- ) is in preparation.

A review of rockfish sampling procedures was completed and sample
sizes for rockfishes were reduced to 50-1lb samples. The analysis
indicated substantial gains in precision and accuracy if increased
numbers of were vessels. sampled, even when sample setup time was
_considered. A paper examining CPUE variance and sampling and logbook
coverage was also completed.

iii. Management and regulations

The majority of commercially harvested rockfishes are managed using a
combination of quarterly quotas and trip limits. The management goals
are to provide an orderly harvest, to stay within assigned quotas, and
to extend the fishing season for at least 10 months.,

In 1990, 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 amoéunt
of quota remaining in the quarter. In addition, vessels have the
option of declaring (for a sixz 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. :
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The POP resource of 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. In both
regions, Pacific ocean perch is currently managed as a complex of five
species (8. alutus; northern rockfish, S. polyspinus; rougheye
rockfish, §. aleutianus; shortraker rockfish, §. borealis; and
Sharpchin rockfish, S. zacentrus). For the POP complex, biomass is
estimated to be about 105,400 t in the eastern Bering Sea and about
276,500 t in the Aleutian region. Applying the F,, exploitation rate
to these biomass estimates results in potential yields of 6,300 t for
the eastern Bering Sea and 16,600 t for the Aleutian region.

The GOA slope rockfish assemblage is determined to be at low levels of
abundance relative to the early 1960s. This assemblage is comprised
of 18 species, of which Pacific ocean perch, northern rockfish,
rougheye rockfish, shortraker rockfish, 'sharpchin rockfish, and
harlequin rockfish, comprise the bulk of the Dbiomass. The
determination of ABC is based on using an exploitation rate equal to
the natural mortality rate of Pacific ocean perch with adjustments
made to protect the more valuable and vulnerable shortraker and
rougheye rockfish stocks from over exploitation. The recommended ABC
for the slope rockfish assemblage in 1990 is 17,600 t.

ii) Gulf of Alaska (ABL report)

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 the Alaska Department of Fish and Game 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
in the slope assemblage. Exploitable biomass for the slope assemblage
is based on the 1987 triennial trawl survey of the Gulf of Alaska, and
is estimated to be 702,200 mt. This exploitable biomass is dominated
by Pacific ocean perch (47%) followed by northern (17%), harlequin
(12%), sharpchin (10%), rougheye (7%), and shortraker (7%) rockfish.
The remaining 12 species in the assemblage comprise <1% of the
exploitable biomass.

Abundance of slope rockfish in the Gulf of Alaska is considered to be
at a low level but 1is increasing. The 1990 acceptable biological
catch (ABC) for the slope assemblage was based on use of an F=M (0.05)
exploitation policy as the upper range of an acceptable exploitation
rate. This exploitation rate of 0.05, when multiplied by the
exploitable biomass, yields an ABC of 35,100 mt. An assumption of
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The harvest of the entire slope assemblage is being restrained below ABC
to protect the deep water species (shortraker and rougheye rockfish).

Mr. Clausen also reported that the ABL had conducted manned submersible
surveys to compare area swept trawl methods with visual transects.
Surprisingly, the trawl was found to be more efficient than the sub
transects indicated. Triennial surveys are scheduled to be conducted
during 1990.

A discussion followed regarding targeting on the deep water species and
harvesting those species disproportionately teo their abundance. Mr.
Clausen indicated that shortraker and rougheye rockfish may be separated
from the slope complex in the 1990 status of stocks report.

Mr. Lenar reported on the west coast widow rockfish assessment. They
estimate a biomass of 8,000 t . from several sources, AGEAN, stock
synthesis, delayed difference, etc. He is working on a simulation model
for this species. They are currently using an F.l approach which results
in an F = 0.3. He feels that F.0l is more appropriate.

A stock synthesis model is also being used for boccacic and they are
beginning to examine thornyhead (idiot) rockfish and the SWFC is
collecting length composition for 12 species from port samples.

Larval studies for shortbelly rockfish are being conducted and daily
fecundity and daily growth studies are planned. The center is also
" exploring the relationship between recruitment variability, the ecology
of early life history, and adult spawn timing in relationship to the
environment. ‘

b) Alaska Department of Fish and Game

ADF&G did not report on slope rockfish and Mr. Bracken reported that the
state’s primary management interest is restricted to near-shore species
at this time. '

'c) Washington Department of Fisheries

WDF did not report on slope rockfish.

d) Oregon Department of Fish & Wildlife

ODFW did not report on slope rockfish.

e) California Department of Fish & Game

CDFG did not present a report at the 1990 meeting.

c) Nearshore Rockfish

1) Canada
Dr. Richards reported on nearshore rockfish in the Canadian zone.
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2) United States

a) National Marine Fisheries Service

The pelagic shelf rockfish assemblage is comprised of five species
that inhabit waters of the continental shelf of the Gulf of Alaska and
exhibit midwater, schooling behavior. Based on the 1987 trawl survey,
dusky rockfish comprise more than 99% of the Gulf of Alaska
exploitable biomass of 164,600 mt. Abundance of dusky rockfish
appears to have increased in recent years, although little biological
information is available on this species. If one assumes that pelagic
shelf rockfish are comparable to slope rockfish in growth, mortality,
and stock condition, then the exploitation rate used for slope
rockfish (0.05) is applicable to pelagic shelf rockfish . Multiplying
the estimate of current exploitable biomass by 0.05 resulted in an ABC
of 8,200 mt for pelagic shelf rockfish in 1990.

b) Alaska Department of Fish and Game

i. Research

Port sampling, skipper interview, and logbook programs monitoring
the Southeast Alaska demersal shelf rockfish fishery continued
through 1989. A major difference was that as of July 1, 1989 the
logbook program was converted from voluntary to mandatory because
of a change in regulations.

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 1989 age structures were obtained from principal
demersal shelf rockfish species and both ovaries and otoliths were
obtained from yelloweye rockfish for fecundity studies. Data from
these programs is entered on micro computer in Sitka. Fecundity
work is conducted by bioclogists in Sitka and the age structures are
read at the ADF&G aging lab in Kodiak.

An ADF&G staff biologist participated on a survey to determine
species composition of slope rockfish targets off Southeast Alaska
conducted by the NMFS Auke Bay Laboratory during August, 1989.
Target schools of fish were located electronically and then sampled
by trawl gear and observed in situ via a manned submersible. The
primary objective of this work was - to determine. if schools of
predominant species of slope rockfish have a characterlstlc sonar
signature.

ii. Stock Assessment
The stock assessment survey for demersal shelf rockfish was modified

extensively during 1989. After two years of attempting to ascertain
relative abundance from longline surveys, it was determined that the
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for retention of rockfish after the closure of the directed
fishery. This practice serves two purposes. Because survival of
rockfish is minimal after capture, retention of rockfish
minimizes waste of an otherwise valuable product. In addition,
allowing retention of rockfish provides the managers with a
better understanding of bycatch rates in fisheries for other
species. .

¢) Washington Department of Fisheries

Objectives of the ongoing black rockfish stock assessment project are
to conduct a multi-stage tagging experiment to estimate survival
rates, exploitation rates, and abundance of the population adjacent to
the Washington coast. A secondary objective is to obtain further
information on growth and migration of black rockfish. The coast has
been stratified into subareas from Tillamook Head to Neah Bay with
equal tagging effort expended in each subarea. The experimental
design calls for completion o¢f tagging in 1990. Fecundity and
maturity studies are planned for 1991.

- In addition to tagging, acoustic surveys were conducted again in 1989
to estimate black rockfish population size along the Washington coast.
The surveys began in 1986. The target area is stratified by bottom
type.

d) Oregon Department of Fish and Wildlife

Canary rockfish - A revised canary rockfish stock assessment document
is nearing completion. Extensive use was made of the stock synthesis
model. Results will not differ greatly from what was reported in =~
1989. ' '

e) California Department of Fish and Game

CDF&G did not present a report at the 1990 meeting.
3. Sablefish
a) Canada
Mr. Saunders presented the DFO sablefish report.
i. Research programs
.- For the fifth year, a survey determining the relative abundance and

distribution of pelagic sablefish larvae was conducted in April in
the Vancouver Area. 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. A

coastwide biological sampling survey of sablefish was conducted in
November.
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Mr. Demory asked about the potential for highgrading. Mr. Zyblut
admitted that it was a concern, particularly with the longline
vessels.

Mr. Bracken asked i1f owners were required to be on board to which
Mr. Ackerman responded that under the current law it was not

required.

Mr. Saunders reported on a side note that there are currently
approximately 100,000 tagged juvenile sablefish at large.

b) United States

1) National Marine Fisheries Setvice - AFSC

Mr. Wilkins, Dr. Methot, and Mr. Clausen all contributed to the National
Marine Fisheries Service - AFSC report on sablefish.

a. West Coast

The stock synthesis model was used to estimate historical fishing
mortality rates and population size for sablefish (Anoplopoma
fimbria) along the coasts of California, Oregon and Washington.
The model simultaneously analyzed 1971-1989 landings data, 1986-
1588 fishery age and length composition data, estimates of age
1.5 recruit abundance in 1980, 1983, and 1986 from trawl surveys,
and estimates of relative abundance in pot surveys from 1971 and
1979-1988. A revisioh_in the ageing criteria caused an increase
in the observed proportion of old -fish and a decrease 'in the
estimate of natural mortality rate from 0.15 in the 1988
assessment to 0.0875. This change causes an increase in the
estimate of current biomass, a decrease in the estimates of
historical recruitment, and a decrease in the estimate of long-
term potential yield. The estimates of mature female biomass and
of age 3+ biomass at the beginning of 1990 are 58,000 and 136,000
t, respectively. If recruitment is assumed to be reduced by 10%
when mature female biomass is reduced by 50%, then the maximum
long-term yield is 6,770 t and the level of acceptable catch for
1990 is 7,020 t. If recruitment is assumed to be constant over
the range of biomass levels that will be observed and a F,,
fishing mortality rate is applied, then the maximum long-term
vield will be 10,630 t and the 1990 ABC could be 10,760 t. The
average of the two equilibrium yield levels is 8,700 t which is
a 500 t increase from the estimate made in 1988. The average of
the two 1990 ABC levels is 8,900 &, which is 100 t less than the
1989 ABC. The estimates of equilibrium yvield and ABC assume that
the trawl fishery will discard a level of bicmass equal to 10% of
its landings. The fishery continues to harvest high percentages
of small, immature fish so that the above, standard harvest
policies are expected to reduce spawning biomass to less than 25%
of its unfished level. An alternative harvest policy which would
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rate that will maintain the population until at least 1993 above
the all-time measured 1low level, when projected wunder
conservative biomass and recruitment assumptions.

It was reported that the results of the 1989 BS/AL and GoA
cooperative survey show a biomass decline of between 17.5 and 18%
from the previous year. The BS/AL trawl survey indicated a 6%

decline from 1988. On the west coast the pot indexing survey
indicated a decline of 14% since 1987 and a 68% decline since
1985. The 1990 slope survey 1is also expected to yield a

sablefish biomass estimate. No significant recruitment has been
observed in the Bering Sea since the 1977 recruited to that area.

Mr. Clausen reported that there had not been any significant
recruitment to the GoA in recent years.

Mr. Clausen also gave a brief overview of the ADF&G/NMFS
cooperative study in the Northern Southeast Inside area in 1989.
Stations were fished before and after the fishery to determine
changes in the catchability coefficient. A mark-recapture study
was also conducted. Approximately 9,000 tags were deployed of
which only 75 were returned from the fishery. Conversely, the
catchability declined by 18% after the fishery. The
inconsistency between these findings is being explored.

Extensive tagging since 1979 shows considerable movement
consistent with the original hypothesis of directional movement
by size category. Over 79,000 fish have been tagged through 1989
including the approximately 9,000 in the ADF&G/NMFS study.

Dr. Methot reported that there will be no pot indexing study on
the west coast during 1990, but that a trawl survey will replace
it for part of the area. He is applying  the stock synthesis
model to the pot indexing data for +1 year fish. These data will
be analyzed by depth range to predict recruitment.

Changes in aging criteria have resulted in a modification of the
mortality estimate (M). The current west coast biomass estimate
is 58,000 t resulting in an ABC of 8,700 t. Alternative harvest
strategies are being explored in reldtionship to the distribution
of biomass. The 1986 pot indexing survey showed a smaller size
of fish in California compared to Oregon and Washington. Over
50% of the fish landed in the trawl fishery are under 55 cm.

There  was a brief discussion on the application of the stock
synthesis model to the GoA stocks. It was suggested that SRA may
have some difficulty dealing with the pulse of fish generated by
the strong 1977 year class.
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These surveys are designed such that the cost of the work is at
least partially offset by the sale of the fish caught. A vessel
is chartered at a set daily rate to conduct the survey. The fish
caught are processed according to industry standards and the
state receives all revenue from the sale of the fish.

¢. Management

Sablefish fisheries in internal waters of the state are managed
by seascn and guideline harvest ranges. The seasons are set by
the Board of Fisheries based upon industry recommendations. In
recent years the season framework in the Southeast area allows
for some flexibility to avoid conflicts with other fisheries and
with periods of large tides which tend to concentrate the effort
and result in more lost gear.

There are three separate internal water areas in Alaska which are
managed exclusively by the state. The Northern Southeast
Inside, the Southern Southeast Inside areas, and Prince William
Sound each have separate seasons and guideline harvest ranges.

An annual harvest objective is selected within the guideline
harvest range for each area based upon the best available
information on current stock condition. In the Southeast areas
the season length is set prior to the opening according to the
estimated time required by the existing fleet to capture the
harvest objective. The seasons have been very short in both of
the Southeast fisheries in recent years with five days allowed in
the Southern area and only one day (24 hours) allowed in the
Northern area the past four seasons.

Although both of the Southeast area fisheries are under limited
entry, the number of vessels participating in each area exceeds
the optimum level established by law by a considerable amount.
This factor is compounded because there is no control on vessel
size or amount of gear fished. .As a result the individual
fishing power of the vessels has increased dramatically in recent
years.

The Prince William Sound fishery normally opens by regulation on
April 1 and continues until the annual harvest objective is
reached. 1In 1989 the opening was delayed until June 12 to avoid

~ the possibility of gear or product adulteration from the March 24
Exxon Valdez oil spill. The fisheryv progressed slowly and the
area remained open through December 31.

The offshcre fishery (0-3 miles) is managed in conjunction with
the federal-managed fishery in the EEZ. The state issues
emergency orders to open and close the fishery consistent with
field orders issued by NMFS.

3) Washington, oregon, and.California did not report on sablefish.
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Mr. Saunders reported that Jeff Fargo was working on reproductive
biology of some flatfish species.

It was also reported that the West Coast Vancouver Is. dover sole
stock 1is suspected of being a trans-boundary stock and that rock sole

harvests are increasing in Canadian waters.

b) United States

1. National Marine Fisheries Service - AFSC

The NMFS flatfish report was presented by Mr. Wilkins.

The abundance of most of the species of flatfish in the eastern
Bering Sea have shown substantial increases during the 1970s and
1980s, and many are currently at observed peak levels of abundance.
Yellowfin sole, which suffered a severe decline in abundance from
overfishing in the early 1960s, is the second most abundant species
in this region after walleye pollock. This stock has undergone a
long-term sustained recovery due to a series of stronger than

average year classes originating in 1968-77. The current biomass
is believed to be at least 2.4 million t which may be higher than
the biomass when exploitation of this species started. The

abundance of yellowfin sole is expected to decline because of recent
lower levels of recruitment, but the decline is anticipated to be
slow. The F,, fishing strategy suggests that this resource can be
exploited at about 278,900 t (ABC) in 1990, but the catch will be
limited to about 207,650 t because of concern for the bycatch of
prohibited species and the overall harvest limit of 2.0 million t
in the eastern Bering Sea--Aleutian Islands region management area.

Survéy data have indicated that the other three principal species
of small shelf flatfish were also at observed high levels of
abundance in 1989. The estimates were 1.3 million t for rock Sole,
523,000 t for flathead sole, and 599,400 t for Alaska plaice. The
abundance of these species remains high, particularly for rock sole
and flathead sole, and recruitment remains strong for rock sole.
The estimated combined catches that these three species would be
able to support in 1990 was about 404,300 t, but other management
considerations will limit harvests to about 120,150 t.

The conditions of the two principal species of large flatfish in the
eastern Bering Sea, arrowtooth flounder and Greenland turbot,
differ. Based on survey estimates, &the abundance of arrowtooth
flounder has increased from less than 100,000 t in 1982 to 410,700
t in 1989. Recruitment for this species also continues strong.
Because exploitation at a F... fishing rate (0.41) would cause a
rapid decline in population abundance, ABC (106,500 t) was based on
an F; , exploitation rate (0.18). Because of the lack of interest in
this species by the commercial fisheries and the 2.0 million t catch
limit, the total allowable catch was limited to 10,000 t.
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5.

ii. Management

Trawl fisheries for flatfish are allowed only in the internal
waters of Southeast Alaska and recquire a special permit issued by
the department. The permits are generally issued for no more
than a month at a time and specify the area and gear
configuration allowed. Mandatory logbooks are required and some
areas cannot be fished without an ADF&G observer on board. This
restrictive management is necessary because of reduced flatfish
stocks and because of a history of very high bycatch rates of
prohibited species, particularly crab and halibut, in internal
waters.

Beginning in the 1989-90 season the flatfish trawl fishery was
restricted to four areas with a guideline harvest range
established for each area. As with the other fisheries, the
department sets a harvest objective within the ranges annually
for each area based on the best available information. Landings
are tracked using information from fish tickets and logbooks.

d) Washington Department of Fisheries

Washington did not report on flatfish in their 1989 report. Mr.
Jagielo reported at the meeting that Martha Rikki had been hired by
WDF to study flatfish, but had not worked extensively on the project
yet. Much of the emphasis will be to analyze the deep water complex
from trawl logbook data.

e) QOregon Department of Fish & Wildlife:

Dover sole - Work continues on the coastwide assessment of Dover
sole. A draft document was anticipated in 1989 but this proved
overly optimistic. A draft document is planned for August 1990.

Mr. Demory reported that ODF&W is supporting an OSU graduate student
who is examining petrale sole otoliths and bringing ages up to date.

£) gCalifornia Department of Fish and Game

CDF&G did not submit a report in 1990.

Pacific Whiting (Hake)

a) Canéda

Mr. Saunders presented the DFO report on Pacific whiting (hake).

i.

Research programs

a4

Monitoring and biological sampling »f Pacific hake in the Vancouver
Area was continued through an extensive offshore observer program.
hydroacoustic survey of offshore hake biomass in the La Perouse region

A
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triennial west coast trawl and acoustic surveys were used as auxiliary
information in the estimation procedurs. Estimated age 2+ biomass at the
start of 1990 was 1,189,000 t, 42° below mean 1976-88 biomass of 2,054,000
t. Female spawning biomass in 1990 is close to the expected long-term

average, 615,000 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
178,000 t and 251,000 t depending on the harvest strategy and the
level of risk. '

The combined U.S. and Canadian harvest of Pacific whiting in 1989 was
309,000 t, the largest since the inception of the fishery. This
harvest was dominated by the strong 1980 and 1984 year classes. There
has been no evidence of strong recruitment to the population since the
1984 year class; as a consequence, short-term projections of the
resource forecast declining biomass and yield in the immediate future.
The recommended acceptable biological catch (ABC) for 1990 was 240,000
t, a 21% decline in the ABC from 1989.

Research in 1989 at Alaska Fisheries Science Center on the biology and
management of the coastal Pacific whiting population focused on 1)
development of catch age models within the stock synthesis framework
to model age-specific migration of the population and different
selectivity patterns of the U.S. and Canadian fisheries; 2)
statistical analysis of growth variability.of Pacific whiting; 3)
investigation of the spatial and temporal distribution of the
population as . indicated by catch at age; and 4) assessment and
revision of the population simulation model used to forecast
sustainable and short-term yields from the resource. Analysis of the
1989 triennial west coast trawl and acoustic surveys will contribute
substantially to the assessment of the Pacific whiting resource in
1990

Dr. Methot also reported that whiting are a primary target species on
both the triennial trawl survey and on west coast hydroaccoustic
surveys. He expects that age-specific biomass estimates will soon be
available. Assessment data 1is used in a stock synthesis model
indicating a biomass of approximately 1.2 million t. This is 42%
below the 12-year mean biomass, but is about what was expected.
Approximately 309,000 t were harvested in 1989 and there has been no
strong recruitment since 1984. The current fishery is mostly JV, but
is expected to become primarily a domestic fishery in the near future.

On-going research includes 2 catch at age model which will incorporate
1990 assessment data and bioclogical sampling at shore plants in
California.
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A general discussion on survey methods and modification ensued and a
joint survey to evaluate stocks in the northern area was addressed as
a possibility.

At this point Mr. Jagielo, as Chairman, requested crystallization of
the discussion and asked if there was a consensus. Mr. Bracken, as
secretary, summed it up for the minutes by recommending that the TSC
accept the working group paper and further recommend continuing to
evaluate stock status and trans-boundary distribution. Mr. Six added
that we should also recommend modification of the survey to include
the northern area and state that unresolved issues still need to be

addressed. That position was agreed to by the
6. Dogfish.

a) Canada
Mr. Saunders presented the Canadian report on dogfish.
i. Research programs

Processing and analysis of dogfish tag recoveries was continued.
The purpose of this experiment is to assess long-term movements, in
particular the rate of exchange between the Strait of Georgia and
offshore stocks. .

A longline survey of dogfish abundance in the Strait of Georgia
portion of the Vancouver Area was conduced in October.

ii,. Stock assessment

An age-structured deterministic model developed by Wood et al.
(1979) continues to be used to evaluate the condition of the stocks
in the Strait of Georgia and offshore. At current levels of harvest
both offshore and in the Strait of Georgia, the stock is predicted
to increase steadily over the next 5-10 years.

iii. Management and regulations

Dogfish are managed by annual quota with separated quotas in place
for the Strait of Georgia (3,000 mt) and for the remainder of the
coast (15,000 mt).

Mr. Saunders added that results of the tagging experiments show more
exchange between areas and more long-range movement than previously
thought. Tags have been recovered from Baja California to Japan and
all around the Pacific rim.

He also stated that the average age at 50% maturity for females is

35 years and the current quota represents an exploitation rate of
5%.

TSC.
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National Marine Fisheries Service - AFSC

Mr. Wilkins presented the NMFS report.

Based on the available information, the status of the Gulf of Alaska
pollock stock remains uncertain. “Estimates of. the total biomass of the
walleye pollock (Theragra chalcogramma) stock are derived from bottom
trawl surveys and annual hydroacoustic surveys. Bottom trawl surveys of
the western and central management areas were made in the summexrs of 1984
and 1987. 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 years it was assumed that the
majority of pollock in the Gulf of Alaska returned to Shelikof Strait to
spawn. Therefore, it was assumed that the biomass of the spawning stock
in Shelikof Strait was representative of the Gulf wide pollock stock.

Biomass estimates derived from the two survey types do not show

similar trends. The bottom trawl surveys indicate that the stock
biomass may be increasing. The Gulf wide bottom trawl surveys showed
a 10% decline form 1984 to 1987 (952,901 t to 856,821 t). However,
the 1989 bottom trawl biomass estimate in the Kodiak INPFC area alone
was 825,904 t. Biomass estimates based on the annual hydroacoustic
surveys show a sharp decline from 3,700,000 t in 1981 to 290,000 t in
1989 (ages 2 - 12). Clearly, the bottom trawl estimates and the -

hydroacoustic estimates of the pollock biomass are not in agreement
(290,000 t spring 1989, 825,904 t fall 1989 Kodiak area only).

Important biological information on the status of the Gulf of Alaska
pollock stock is also provided from samples ‘collected by domestic
observers and port samplers. This biological data includes length
frequencies, age composition, maturity schedules, -and sex ratios. A
considerable amount of information was collected from the shore-side
operations, however, sampling of the catcher/processor catch was
minimal in 1989.

The 1989 assessment of the Gulf of Alaska pollock stock was based on
results of the stock synthesis catch-at-age model. The stock
synthesis model incorporates catch, abundance and age composition
data. The catch-at-age model was tuned using either the bottom trawl
or hydroacoustic survey biomass abundance and age composition data.
Depending on the magnitude of the incoming 1987 and 1988 year classes,
the 1990 mid-year biomass estimates for pollock in the western and
central Gulf of Alaska ranged between; 685,000-873,000 t when the
model was tuned using bottom trawl dita, or 298,000-381,000 t when the
model was tuned using hydroacoustic survey data.

The Groundfish Management Team did not consider the model projections
tuned to the hydroacoustic survey data. This decision was based on
evidence that the hydroacoustic biomass estimates from Shelikof Strait
no longer represented the total adult pollock stock in the Gulf of
Alaska and the relatively high biomass estimate derived from the fall
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of Georgia than off southwest Vancouver Island.. Females dispersed
further than males and in general, dispersal rates were greater than
previously believed.

ii. Stock assessment

Lingcod stocks in the Strait of Georgia are in poor condition. The
commercial catch in 1988 was about 60 t, compared with a sport catch
of about 100 t and a harbor seal catch of 100-500 t. The commercial
fishery is most likely responsible for the long-term decline in
stocks, but the sport fishery and marine mammal predation are
keeping the stocks at low levels.

No new assessments were conducted for lingcod in other areas of the
coast.

iii. Management and regulations

The Strait of Georgia is closed to the commercial harvest of lingcod
for 1990. A size limit of 58 cm (the current commercial limit) 1is
being implemented for the sport fishery.

Dr. Richards further reported that both the sport and commercial
catches are declining. A sport bag limit of 3 fish /day will go
into effect for the Strait of Georgia in July.

They found no nests in the old study site this year, but did find
nesting occurring at another site. Larval studies indicate decline
in abundance.

Untrasonic tracking study indicated very little_mdvement of males
after nest guarding. Fish relocated up to 2 km returned to their
original location within 24 to 72 hours.

Studies on growth rate, stock integrity, and interaction with harbor
seals are being conducted in the Strait of Georgia.

Mr. Gordon asked how theyv locate nesting fish to which Dr. Richards
replied that they rely on information from fishermen and local dive
groups. She stated that the best sites are low relief reefs with
sloping granite and boulders are the best sites.

National Marine Fisheries Service - 3WFC

The NMFS lingcod report was presented by Mr. Lenar.

Research on lingcod at the Tiburon Laboratory is conducted in three
areas: age validation, examination of the catch by individual trip
and modeling the basis of what may be a disturbed sex ratio.
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is amenable to modeling; nevertheless, to develop such a model there
is need to more precisely define the extent to which the sexes are
segregated.

Additional comments referred directly to the text and no additional
information was presented.

Mr. Saunders asked what structures NMFS is using for aging to which
Mr. Lenar responded that they are using fin rays.

¢) Alaska Department of Fish & Game

Ms. O’Connell presented the ADF&G lingcod report.
a. Research

A preliminary study which was begun during the winter of 1988
continued through 1989. 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 lecations to observe nesting lingcod.

¢. 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 to
increased targeting on small fish by an éxpanding "dinglebar"
fleet. - -

Ms. O‘Connell added that ADF&G has submitted a proposal for NURP
funding to determine nesting distribution below diver depths.
She also gave a brief summary of the 1989-90 research which
confirms that nest guarding occurs later in Alaskan waters than
has been reported for B.C. or Washington. Management
recommendations will be made based on this research.

d) Washington Department of Fisheries

Mr. Jagielo presented the WDF iingcod report.

WDF is continuing a multi-stage tagging experiment to determine survival
rates, exploitation rates, and population size of lingcod in the Neah Bay
- Cape Flattery area. 1In 1990, 977 tagged fish were released bringing
the total to date to 4,885. A total of 175 fish were recovered in 1989.
On-going bioclogical sampling stratified by gear, area, and month, will
be used with catch statistics to evaluate the coastal recreational and
commercial lingcod fisheries. Historical catch at age information has
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b)

There are no research or regulations

fecundity have been collected to establish a taseline database
management purposes.

Permits are currently issued and managed by Fisheries Division
staff. Analyses of CPUE, sex, length and maturity are being
performed in association with PBS to determine whether the
hagfish stock is capable of sustaining a commercial fishery.

Mr. Saunders further reported that the catch rates in the
experimental fishery "plumeted" after a small harvest.

Mr. Ackerman relayed that there are currently two permits issued
for the west coast and 9 permits issued for Barkley Sound.

Mr. Bracken asked how hagfish were handled to which Mr. Ackerman
replied that they are either frozen at sea or treated in 45-

gallon drums of MS-222 on shore.

Alaska Department of Fish and Game

groundfish in state waters of Alaska at this time.

c)

Washington Department of Fisheries

WDF did not report on other species.

d)

Qregon Department of Fish & Wildlife

i. Hagfish

for

in effect for other species of

In 1989 ODF&W presented a limited summary of biological statistics
collected in 1988 on the black and Pacific hagfish. In 1989
additional samples were collected which provided a much larger sample.

Results are shown in Appendix H.

Mr. Demory reported that hagfish are dumped in peat moss for
handling. They also use freezing and MS=222, although MS-222 is not
sanctioned by the FDA.

He suspects that the fishery is not viable. Modification of the
entrance hole size works as an escape mechanism for smaller fish.
A 1" hole retains no fish, a 3/4" hole retains larger fish, and a
1/2" hole retains a mixture of large and small fish.

Preliminary fecundity studies show an average of 12 eggs for black
hagfish and an average of 22 =qggs for Pacific Hagfish.

Mr. Millikan reporvted than an cuperimencal hagfish fishery had begun
in Washington =z2:ui thar the cuality of product looks good. No
permits have bec¢n formally issued o date.
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c. Statistics and Sampling

The principal activity in 1989 was the maintenance of the trawl and trap
catch and effort database. Vessel captains were interviewed at time of
landing, and biological data on the catch (length frequency, sex, age
structures, gonad condition, etc.) were collected by sampling the various
species landed. Work was completed on an interactive database entry
system for logbooks and this system was put into operation. 1In addition,
an interactive system was also developed to add sales slip information
to logbook information. An advanced version of the computerized
measuring board that allows data to be directly dumped to a microcomputer
was developed. This system will be used by port samplers in 1990.

An analysis was conducted on optimizing sample size versus sample number.
It indicated that for generating catch-at-~age estimates sample sizes of

50-100 were optimal.

d. Strait of Georgia

This program began in 1988 to study the marine community structure of the
Strait of Georgia. The program is focusing on the interactions of the
major species as identified by their abundance or commercial importance.
The present study is looking at the early marine mortality of hatchery-
released chinook and coho salmen due to predation by other marine fish
species. Field programs in progress are analyzing the abundance and
stomach contents of spiny dogfish and Pacific hake at Big Qualicum River
estuary and Comox Harbor, Vancouver Island. A community model reflecting
the historic and present species composition of the strait is also being
developed.

Mr. Wilkins asked about the electronic measuring board. ‘Mr. Saunders
replied that so far it works very well, but it is still being evaluated.

Mr. Clausen asked for more detail on Rick Stanley’s work on optimizing
sample size. Dr. Richards stated that Rick had a draft paper available

and that Mr. Clausen should contact him directly for a copy.

2. National Marine Fisheries Service - AFSC

Two bottom trawl surveys were conducted in 1989 throughout Prince William
Sound and immediately adjacent waters to assess the impact of the Exxon
Valdez oil spill on bottomfish and shellfish, especially the commercially
important species. The surveys were a cooperative study between ABL and
the Alaska Department of Fish and Game’s Commercial Fishery Division.
Both surveys used the NOAA R/V John N. Cobb for all their sampling. The
first survey duplicated most stations of a 1978 trawl survey in the Sound
and was used to collect hydrocarbon and histopathology tissue samples.
The second survey was based on a stratified random sampling design that
provided biomass estimates of 15 selected species of bottomfish and
shellfish. The number of hauls during the first and second surveys was
61 and 62, respectively. Results of these surveys are considered
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c. Age determination.

Current activities focus on the aging of yellowtail and black rockfish
otoliths and lingcod spines in support of stock assessments on these
species.

Mr. Jagielo was asked what type of GIS software was being used. He
replied that they were using ArcInfo software which allows integration
of tow-by-tow data from logbooks. He indicated that he had attended
. a GIS workshop.

Mr. Jagielo also reported that they are using a Simrad 400 split-beam
SONAR to determine length frequency distribution of some groundfish
species. Hydroaccoustic studies are also being used to determine
bottom type. Mr. Bracken asked if WDF was using this technology for
habitat mapping. Mr. Jagielo responded that they were, but primarily

- for black rockfish. The hydroaccoustic program is set up to run on a
486 PC.

4, Oregon Department of Fish & Wildlife

a) Heceta Bank Submersible Studies

ODFW again participated in the Heceta Bank studies in 1989. They assisted
in the planning for the 1989 dives and participated in 4 of the 12 dives
made.

Mr. Demory related that Bill Barrs was the ODF&W participant in the
Heceta bank study and that he and Mr. Barrs comprlse the ODF&W "aging
unit". (None of us are getting any younger).

Mr. Demory also stated that they are using GIS to examine catch. and
effort data 1including fish ticket, tow-by-tow logbook, species
composition, and value. ‘With this they are determining  the
comparative value of different blocks of the Oregon coast. This
system runs off a large Mackintosh computer.

5. Other Studies

Mr. Six reported that the Pacific Council is working on three
— amendments to the Pacific Coast Plan. Amendment four would framework
the plan to allow for more management flexibility, amendment five
includes an overfishing definition required by law, and amendment six
is a limited access plan for longline, pot, and trawl vessels. Both
a moratorium and a phase out are being considered and they might even
consider IFQs within a license limitation program.

Dr. Weeks reported that the NPFMC was going to determine if they will
recommend IFQs in the sablefish fishery at their June meeting.
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A. "By Species By Agency" will become item B, and item C, "other related
studies™ will be changed to "other related topics".

- B. Data Reporting in TSC Agency Status Reports

Mr.. Jagielo indicated that he preferred the combined PacFIN format to the
individual agency catch reports. He feels that a single report by species
by nation by INPFC area is adequate. Dr. Methot stated that Canadian Hake
landings are not currently included in the PacFIN database,but Mr. Wilkins
responded that they could be.

Mr. Demory stated that most agencies are using their own data for stock
assessment purposes and feels that the PacFIN format satisﬁies the TSC
reporting needs.

It was reported that PacFIN will be restructured during the latter half of
1990 to accept logbook and other data, but will not be on line for at least
another year.

Dr. Richards stated that it is better to have a compilation of data on a-
single table rather than working from individual agency records.

After further discussion the group agreed that the PacFIN table is adequate
for TSC reporting needs. We should have a preliminary table available for

the meeting and an updated version for the final report. It will be the
chairperson’s responsibility to provide the preliminary report at the
meeting. The report will be compiled by gear, by state or nation, by

species, by INPFC area.

‘A short discussion on_the séqpe and purpose of the final TSC report ensued,v
‘but nothing was resolved. '

IX. PROGRESS ON 1989 RECOMMENDATIONS

A. The TSC to itself

No recommendations were made.

B. From the TSC to the Parent Committee

1. PacFIN data merger

This project is in currently in progress. - It was agreed that the

. restructuring of the PacFIN database will go a long way toward satisfying
- this recommendation.

2. Pacific Whiting (hake) working gfoup

The TSC accepted the Pacific Whiting Working Group report and recommended
continued research on this species.
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From the TSC to the Parent Committee

1. Sablefish Symposium - prepared by Dr. Richards and Mr. Saunders -
approved.

"A symposium on sablefish was last held in 1983. Since that time,
agéncies have actively conducted research on sablefish. Another
symposium is now warranted to report the research results. Therefore,
the TSC recommends that a symposium on sablefish be considered for
early 1992."

Mr. Jagielo suggested that contact persons should interact with PSMFC
regarding this recommendation. Mr. Saunders and Mr. Wilkins agreed to
act as contact persons for the TSC.

Mr. Six indicated that he would pass on the information to the
Executive Director of PSMFC.

2. Pacific whiting (Hake), prepared by Drs. Methot and Richards and Mr.
Saunders - approved.

"The TSC commends the working group for its documentation of historical
hake allocation and for its description of an allocation option based on
the distribution of mature biomass in summer surveys. The TSC recommends
that the Parent Committee again requests the participation of U.S. and
Canadian fishery managers to deliberate this option, and possible other
options for bi-national allocation of this resource’s yield. Continued
delay in agreement on allocation may result in overharvest and decline
in. future total yields." ’

3. Historic Annotated landings (HAL) database, prepared by Mr. Millikan -
approved. ‘

"The Technical Subcommittee discussed the status of the Historic
Annotated Landings (HAL) coastwide groundfish database. We believe that
this important data set should be submitted to contributing agencies for
final review and subsequent to review, be made available upon request."

Dr. Methot suggested that a letter to this effect should be sent from

Guy Thornburgh of the PSMFC to Richard Marasco of the AFSC. This
suggestion was adopted as part of the recommendation.

From the TSC to the Working Groups

1. The TSC made the following specific recommendations to the Hake Working
Group. The recommendation was attached as part of the Hake recommendation
to the Parent Committee by Drs. Methot and Richards and Mr. Saunders.
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Appendix A

LIST OF ATTENDERS, TSC MEETING, JUNE 5-~7, 1990, SITKA, ALASKA

NAME

Gary Gunstrom
Dave Carlile
Joan Ried Brodie
Mark Saunders
Laura Richards
Ed Zyblut

Barry Ackerman
Hal Weeks

Al Millikan

Bob Trumble
Larry Six

Richard Methot

Robert Demory

Bill Lenar

AGENCY

ADF&G
ADF&G

ADF&G

NPEMC

IPHC
PFMC

NMEFS-AFSC

ODFW

NMF'S-SWECC

ADDRESS

P.0. Box 20
Douglas, AK 99824

P.0O. Box 3=-2000
Juneau, AK 99802

211 Mission Road
Kodiak, AK 99615

Pacific Biological Station
Nanaimo, B. C. V9R5Ké

Pacific Biological Station
Nanaimo, B. C. V9RSKS6

555 W. Hastings St.
Vancouver, B.C. V6B5G3

55 W Hastings St
Vancouver, B.C. V6BS5G3

PO Box 103136
Anchorage, AK 99510

7600 Sand Point Way
Bin C 15400
Seattle, WA 98195

PO -Box 95009
Seattle, WA 98145

2000 SW First Ave. Rm 420
Portland, OR 97201

7600 Sand Point Way NE
Bin C15700, Bldg 4
Seattle, WA 98115

Bldg 3, Marine Science Dr.
Newport, OR 97365

3150 Paradise Drive
Tiburon, CA 94920

-86-

TELEPHONE NO.

(907)465-4250
(907)465-4210
(307)486-4791
(604)756-7154
(604)756-7177
(604) 666-3167
(604) 666-3991
(907)271-2809

(206) 545-6597

(206) 634-1838
(503)326-6352

(206)526-6525

(503)867-4241

(415) 435-3149
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APPENDIX B
AGENDA FOR THE 31ST ANNUAL MEETING OF THE TECHNICAL
SUBCOMMITTEE OF THE CANADA-USA GROUNDFISH COMMITTEE
Sitka, Alaska
June 5-7, 1990
I. CALL TO ORDER
II. APPOINTMENT OF SECRETARY
. III. INTRODUCTIONS
IV. APPROVAL OF THE 1989 REPORT AND THE 1990 AGENDA
- V. TERMS OF REFERENCE

VI. WORKING GROUP REPORTS

A. CARE
- B. PacFIN - PSMFC Data Series Project
C. Stock Assessment Groups

* Include discussion of current management practices*
1. Yellowtail Rockfish

2. Pacific whiting (Hake)
D. Other

. VII. REVIEW OF GROUNDFISH FISHERIES
A. Commercial
B. Recreational -
C. Foreign
D. Joint Venture

VIII. REVIEW OF AGENCY GROUNDFISH RESEARCH, ASSESSMENTS, MANAGEMENT AND
FISHERIES

A. Agency Overviews
B By Species, by Agency
Pacific Ceod

Rockfish (primarily yellowtail, Pacific ocean perch, canary,
nearshore spp).
Sablefish

Flatfish
Pacific Whiting (Hake)
Dogfish

Pollock

Lingcod

Other
C. Other Related Topics

OO0 ~JoyUn.b W N

IX. OTHER TOPICS FOR DISCUSSION

A. Data reporting in TSC agency status reports
B. Future reports and agenda
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APPENDIX C
CARE REPORT TO THE TSC, JUNE 1990

CARE REPORT TO TSC JUNE 1990

C.A.R.E. met at the Sand Point, Seattle facilities between 1:00 p.m. 1lé6th
May and noon 18th May 1990. There were 15 participants from Alaskan,
Canadian, Washington, Oregon and Californian fisheries agencies. New
participants came £from California and the TI.P.H.C. A list of
participants is attached.

Format changes to the manual were recommended. It was decided that only
information and recommendations that could be finalized and agreed upon
would be added to the manual. All other information presented in the
biannual meetings would remain detailed in the minutes to act as a
reference for future meetings and discussions.

Changes and additions to the manual text are being submitted to
P.S.M.F.C. They include: minoxr text changes to the "old" manual, the
exchange and sablefish addenda, otolith storage methods, and the Bill
Barrs Method for permanent storage of otolith burnt cross—-sections.
Photos and illustrations chosen for the rockfish and the sablefish
criteria will be added to the manual once the text has been revised.

The C.A.R.E. minutes will include detailed information and
recommendations on the following topics discussed at the May 1990
meeting: agency species status and validation updates, the fish ageing
support system, precision systems, new age validation work, training
‘methods, edge growth interpretation, age designation and flatfish ageing
methods, criteria and problems. Copies of the minutes will be sent to
each C.A.R.E. member and will be available to the T.S.C. '

SUMMARY OF TOPICS AND RECOMMENDATIONS, MAY 1990 MEETING:
SPECTES AND VALIDATION UPDATES: See attached 1988 and 1990 updates. .

FISH AGEING SUPPORT SYSTEM: This topic was met with a lot of interest
by members. The object of verbalizing this system was to provide a way
of making future recommendations to TSC to help promote satisfaction and
therefore continuity of fish ageing personnel, in the’ interests of
producing quality age data. Discussions revealed that most personnel and
work problems were the result of two things: 1. lack of staffing which
lead to time constraints and to the lack of job variety and 2. lack of
communication between readers and users in terms of the "give and take"
of age data information.

PRECISION SYSTEMS: Not all agencies conduct precision testing. Of those
that do, it is used to monitor criteria drift over years and between
readers, to assess precision within certain stocks or samples and during
training to assess progress.

No recommendations were made as to any particular scheme, although it was
noted that AFSC had a well documented system which has been in place for
a number of years.

The C.A.R.E. minutes will document the systems used by each group.

RECOMMENDATION to TSC: All agencies should institute a well documented
and regular systematic precision testing program. Time to do this must
be made available to the readers and should become a part of routine
ageing procedure.
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time of year caught are taken into consideration with reference to the
Jan. lst birthday. DFO uses a bracket system which describes both year
class and edge growth. .

RECOMMENDATION to TSC: It is recommended that a single age designation
system be adopted to avoid confusion of future exchanges and cooperative
work. '

FLATFISH WORKSHOP: The flatfish species and ageing methods used by each
agency are listed on the attached species update for 1990.

Problems and criteria: DFO outlined the general criteria used to age
their flatfish using the otolith burnt xs. method. All agencies
acknowledged using similar criteria and agreed that there were some minor
interpretative difficulties involved. These were; tracing annuli,
irregular annual growth during younger years, the presence of checks
along the "“fast-growth" axes close to the distal surface and that the
symmetrical and asymmetrical otoliths present somewhat different
patterns. CDFG and ODFW were the only agencies with a specific problem,
ageing Dover sole (otolith burnt xs.), especially older fish. They feel
+hat recent meetings have overcome some precision problems between
agencies and readers.

Workshop: Unfortunately, because of a bomb threat and members having to
leave the meeting early, not as much was accomplished during the workshop
as was hoped. The group had a brief chance to look at the problems
ageing Dover sole. Crystallization and incomplete deposition along the
proximal edges of the otolith cross—-sections of older fish made
determination of total age difficult. Identification of annuli and checks
at various life history stages was also an issue. Neither problem was
resolved at the workshop. '

RECOMMENDATION to TSC : Validation work is required on Dover sole along
with further development of criteria to help improve precisdion.

Officers selected for the next 2 year term were Craig Kastelle (AFSC)
as Chair and Bill Barrs (ODFG) as Vice-chair. ‘

-92—
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1.1.5. NMFS

The NMFS/AFSC collected additional length, weight and age samples
from yellowtail rockfish during their 1989 triennial groundfish
survey. The length and weight data could be available by January

1991, however the age structures have yet to be examined. Mark
Wilkins (NMFS) advises us that otoliths were collected from 464
yellowtail rockfish during the survey. We will evaluate the

available age reader time and determine the feasibility of
assigning final ages to these structures by January 1991.

1.2. Data report

A data report/user's guide to the database is being prepared and
will be published in the WDF data report series, authored by Jack
Tagart and Rick Stanley.

1.3, Release of the database

In late November-of 1989, Dr. Maxwell (Mickey) Eldridge, NMFS/SWFC
Tiburon Laboratory, Tiburon, California, requested and received a
copy the Master yellowtail rockfish biological database.
Dr. Eldridge has been investigating the physiology of yellowtail
rockfish for several years and was interested in comparing length

and age of fish collected during his research with samples from the
coastal fishery.

2. Stock Assessments

2.1 Submitted for 1990
2.1.1. Canada

The Canadian yellowtail rockfish assessment was accepted by the
Pacific Stock Assessment Review Committee (PSARC) of the Department
of Fisheries, Canada, September 1990.

Stanley, R.D. 1990. shelf rockfish. In: A. V. Tyler [eds.]. 1990.
Groundfish stock assessments for the west coast of Canada in
1989 and recommended yield opticns for 1990, Can. Tech. Rep.
Fish. Aquat. Sci. 1732:259-304,

The analysis treats the Queen Charlotte Sound and Nootka areas
(central Vancouver Island) as separate stocks. Current stock
biomass in Q.C.Sd. appears similar to pre-fished levels and
indicates that the previous 20 years of harvest had not resulted
in overfishing. Managers were advised however of the preliminary
nature of the catch-at-age analysis. \

The time series of fishery data for the Nootka fishery, wrich only
became a2 significant fishery in 1986, is t50 short to analvy
traditional methods. Managers have been advised to r
harvests to S20-10CC ¢ until more information is ava.laile
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2.2. 1991 assessments
2.2.1. Canada

A completed assessment for the 1991 management year will be
submitted to the PSARC by September, 1990. The Canadian assessment
will treat the yellowtail rockfish population as three stocks:
Queen Charlotte Sound (PMFC S5A+5B); Central Vancouver Island { PMFC
3D); and southern Vancouver Island - Northern Washington (PMFC
3B+3C). The 3B+3C assessment will be conducted jointly by WDF and
DFO staff. The assessments will rely heavily on the Stock Synthesis
model of Rick Methot (NMFS).

2.2.2. U.s.
There will be no new assessment of yellowtail stock condition for
the 1991 fishing year. The 1990 assessment will be used to project
recommended ABC's and harvest gquotas.

2.2.3. Joint assessments

Based on limited tag returns (Stanley 1990), the Working Group

" assumes’ that there is a trans-boundary stock occupying at least

PMFC Area 3C (Canada and U.S.) and 3B. This stock may also inciude
populations to the north and south but at this time there is no
convincing evidence to support this hypothesis.

The current U.S. assessment under review treated these fisheries
as one stock. Although no further analysis is planned for the U.S.
assessment for 1990, the Canadian assessment due in September 1990,
will include an assessment of this stock. The Working Group will
conduct this assessment jointly, work schedules permitting.

3. Management options

The Working Group will recommend that the bilateral discussiosnz on
the trans-boundary nature of these fisheries treat the PMFC 3C and
3B Areas as a stock and exclude from considerztion the €f:isheries
to the north ard south. Managers will have available both th

e U .S
assessment currently under review which is based on fisher: data
up to 1988, and a joint assessment using more recent datz whinh
will be complete for September 1990.

Managers are reminded -hat the offshore hake fishery resul-s - =2
significant harvest from this stock. They are alsc advised thaow
the Working Group does not perceive any differences in the navoac-
selectivities between the two ‘domestic £fleets. The impact of
harvesting a f£ixed amount will be equal regardless of which nat-sr
does the harvesting.

To assist managers in *heir allocation discussion., “he a-. og-
711l include a summary of landings by year, natisn and cex “vn
The Working Grcup will provide managerz wi*h 2 racommends
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the PGDH locus (@X =0.39, 1 df).

The low amount of genetic variation is a hinderance =o stock
discrimination. Nevertheless, the significant difference cbserved
at the PEPA locus does provide a glimmer of hope that we may be

able to discriminate among some stocks.

4.2.1.2. Full sampling study

We plan to conduct a full scale genetic experiment during the £fall
of 1990 and spring of 1991 using larger sample sizes and mcre
sample units. The current recommended sample size is 100 fish:
although, we are investigating the power of the statisticz! +tazc*
for differences among areas, to determine if there is an acceptarle
smaller sample size. We would like to sample a minimum of five
sample units: northwest Vancouver 1Island, Nootka Sound, Cavpe
Flattery, Grays Harbor, and Heceta Bank/Eureka. Current es*imzt-=z
of costs for the genetic screening alone is $11/£fish, or $5500 per
seasonal sample. We are attempting to secure requisite funds to

continue the project.

4,2.2., Parasites

4.2.2.1 Screening for parasite tags

‘A screening of 20 B.C. and 10 Washington spécimen; indicated 4

parasite species which showed promise as biological *tags for stock
identification. Two species of parasite were found which had not

previously been observed in yellowtail rockfish. The report is in
press.

+4.2.2.2. Analysis of coastwide samples

DFO is currently examining the two coastwide coilections. The
examination protocol is concentrating on the 4 parasites identified
in the screening phase. Examinations will be complete by January
1991. Analysis will be conducted in 1991, -

4.2.3. Size at maturity

Jsing a stratified sampling design, 20 ~bservotions oser -m
increment, WDF sampled yellowtail rockfish females in Febroary 2n4d
March of 1989 and males in September of 1989 to Adetearrm.ne
proportion mature at length. Separate samples were obtainz?
fish caught in the INPFC Columbia and ©.S. Vancouver areas.

of maturity was determined through external examination o
gonads. Observations of the proportion mature at length wisr
to a legistic equation and compared with estimates dar::

Gunderson et al. (1980). Gunderson's samples were collectes
summer menths. There were significant differences bhetus=n
curves for each INPFZ area. The rate of matura+tion edb il
Zemales in the Columbia and U.S. Vancouver a
occurs at an earlier si:z for the Columbia =
length at which 50% 2f the £i3h ars mature (1 50) wa

- ah - dne e ol w ; - -
cm in the U.S. Vancrus::
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Appendix 1

Between Agency Comparison of Yellowtail Rockfish Ageing

December 11,/89

The Working Group conducted a comparison of ageing results haotwe
the agencies responsible for vellowtail rockfish ageing.

4]
8]

Four, 50-fish Canadian samples were aged by staff fvom koth the
Washington Department of Fisheries (WDF) and Departmazat of
Fisheries and Oceans, Canada {DFO). The samples were choser~ *n
cover the whole age range and all four quarters within the year
{Takle 1).

Table 1. List of Samples

Code Numbers Date Locality Vessel

PRRF 6201- 6250 15/04/82 S.E. Goose Kawadi

VNRF 14401-14450 20/11/83 Cape Scott Nucleus

YNRF 18101-18150 22/01/85 Nootka Zastward Ec
VNRF 25201-25250 30/09/86 - Cape Scott Arctic Qcean
WDF results are expressed'reiative to DFO age. A difference of -:
indicates that the WDF reading was one year less than the DFO cge.

- Three of the otoliths were rejected.

The overall comparison of +he 197 specimens indicated

20
agreement; 72% were within plus or minus 1 year, and 92% were

within 2 years (Table 2, Figure 1.).

Table 2. Percent Agreement

Difference (DFG-WDF) Murher %
-2 z z
-2 17 s
-1 4 ZL
0 45 23
+1 56 23
+2 o3 12z
+3 ) 3
L4 4 >
+5 1 )
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Figure 1. Histogram of differences between DFO and WDF age readings
of yellowtail rockfish.
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Discussion Paper on the Bi-national Allocation of Pacific¢ hake
U.S.-Canada Groundfish Technical Subcommittee
June 5, 1990

Allocation of the annual yield of Pacific hake between the
U.S. and Canadian fisheries has become an important issue as the
combined U.S. and Canadian harvests have reached the total ABC. 1In
1990 the total harvest probably will be slightly greater than the:
ABC because the U.S. quota is 80% of the ABC, the Canadian quota is
28% of the ABC, and the fleets in each national zone can be
expected to take their entire quota. A long-term plan for bi-
national allocation was discussed at a Jan. 12, 1990 meeting of
bioclogists and fishery managers from the U.S. and Canada. A draft,
informal proposal was discussed and agreed upon, pending approval
by each nation's management authority. In response to a request
from the managers, this report reviews the allocation history of
the Pacific hake resource and summarizes the implications of the
proposed allocation plan. This report was prepared by the Pacific
hake working group, a team of U.S. and Canadian biologists
responsible for stock assessment of the Pacific hake resource.

The percentage of the harvest coming from each nation's
coastal zone has not been constant during the exploitation history
of resource. Three historical eras may be identified:

Average annual

Era " total harvest _ % in U.S.
1968-1972 162,000 mt ' 63%
1973-1979 172,000 94
1982-1987 152,000 : - 71

1988 251,000 64
1989 309,000 70

The fraction of the yield in each national zone has been influenced
by many factors, most of them unrelated to population biology.
Some of these factors are 1) the fishing strategy of the foreign
fleets, primarily Soviet and Polish, which dominated the early
history of the fishery, 2) the granting and restricting of fishing
privileges as a foreign policy tool, and 3) differing economic and
management incentives for the fishing industry in the U.S. and
Canada to expand joint venture and domestic fisheries for Pacific
hake. As a result of these factors the historical record cannot be
used to indicate the distribution of potential yield. Furthermore,
in recent years management by both nations has been by the quota
system and this has constrained the yield in each national zone.

The biological characteristics of Pacific hake need to be
taken into account in a plan to allocate hake based on the observed
distribution of biomass. The distribution of the hake biomass
between the U.S. and Canada is not constant and depends on three
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The proposed allocation procedure is based on the bi-national
distribution of mature biomass-at-age. Mature biomass was used as
the basis for allocation because total biomass is too heavily
influenced by young fish that are not fully recruited to the
fishery, and fishable biomass changes in definition as the
selectivity characteristics of the fishery changes. This
allocation procedure is a refinement of the current methods, and is
not necessarily the optimum split, which is not known.

The proposed allocation procedure would use the mean fraction
of mature fish—-at-age in each zone as estimated by the five tri-
ennial surveys. The procedure will take into account the timing of
the surveys relative to the fishery removals, and incomplete survey
coverage in Canadian waters. To obtain a split in biomass for a
particular year, the projected numbers of mature fish-at-age for
that year would be allocated according to the mean fraction of
mature fish-at-age in each zone. These fish would be converted to
biomass using zone-specific body weights-at-age (fish in Canadian
waters are heavier), then summed over all ages to get the estimated
total mature biomass in each zone. Then, fishing mortality rates
would be set in each zone so that the percentage of the ABC in
Canada would be equal to the percentage of the mature biomass
expected to migrate into Canadian waters.

Allocating the annual yield by this method would harvest an
equal fraction of the mature biomass on each side of national
boundary--provided the age-specific distribution of mature fish at
age for that year matched the average distribution as estimated by

‘the triennial surveys. In any given year the actual distribution

of mature fish at age may differ substantially from the survey
average, as has been documented in the past (e.g. the 1983 El
Nino). Since this situation cannot be predicted rellably,'
allocation would be set by the long range pelicy, and may result in
different exploitation rates on the mature biomass in U.S. and
Canadian waters. Provided the surveys give an accurate description
of the current migratory behavior of the population, an imbalance
of this kind should not persist.

If the above allocation procedure is adopted, the mean and
variability of allocation is not expected to differ greatly from
allocations calculated in recent years. The allocation will change
from year—to—year as the age composition of the stock changes.
When there is a sequence of poor recruitments, the mean age of fish
will increase, stock size will decrease, and a greater fraction of
the available yield will be allocated to Canada. When there is a
very strong recruitment, or when high levels of fishing mortality
reduce the abundance of cld fish, then the fraction alloc¢ated to
the U.S. fishery will increase. Longer term changes in allocation
can occur as future surveys increase our knowledge of the average
fraction-at-age found in Canadian waters. 1In 1990, the stock is
dominated by older fish, primarily 6 and 10 years old so in the
short term the fraction allocated to Canada will be greater than
the average Canadian allocation.



_96_
F3O© seaI® STQERIMEIJUN pPUR BTQETMBI3 U0 bHuTysTy 38U TTIH Teauswrrodxy
"686T "O09Q CPURH ‘W ‘D PU®R ‘SPIRYOTY ‘L T ‘APURD ‘¥ ‘P ‘"YW ‘¥ ‘SMBYIIEN

» v ‘sutzebey epeued
FO °"D0sSY 2aIn3Tnoenby " eINITNOTIBHW YSTISTARS ‘6867 2UNL VY UOPIOH ‘oULTI®ION

‘6b~LE "d  eme330 "AISS CTPTIM UBD "Tgng -o°ds
TPTQUNTOD YSTATIg ‘eTbHaoen FO 3TeIRS SY3l UT SPIATY SUTTSIOYS pue ouTIRW

0 snjels pue ABoToO® @Yy  (SpP®) ISTINg "M ‘¥ pue 'y ‘asswIispy UT  CeTbHIOSD

FO 3Tea3g @8yl UuT s8ysTy Asad Jo 3Ie3TRY PUER 2dOUBPUNGE ‘UOTINGIIASTJ

“686T ‘OAPTITIBW g "L PUBR  ‘spIeydTyd ‘p 1 ‘ASTESH D "W ‘A g ‘Aey
-d

St Ep0Z "TOS ‘Jenby cystg *dey SW "ueD "g886T O3 G86T . ‘eTHI0SD JO 3TEIIS
®Y3 30 (LT ¥SW) UOTDSa spueTsI ITnD @Yi UT $3003s (Snjebuols UOPOTUAD)
PoobUTT Fo Adains SUTT Pue MOOH °§86T1 "o2d . 'sSpaeydTtyd "L "I pue "W "D ‘puey

-d
9% :G%0Z 'TOS "aenby °‘ysta *doy¥ SW "UBD 8861 ‘pZ ISQWSAON-TIE IDGO3ID0 ‘OH
QIYMISYE A/d 22Ul paeoge o8Tnid HurTdwes YsTINO0I IJTSYS SYI WOIJ UOTIBWIOFUT
TeoTHOTOTq pue €TeId8P BETNID ‘6861 o9 ~ASTueIS *Q Y Pue T 'H ‘BTdSSTTID

4 -d
68 :T90Z °"ToS -3enbv ‘ystd *doy SW "ued ‘6861 ‘0£-2T ATnL ‘HOILDTTHS NYIDO
A/3 ‘esTnao HurTdwes YSTI®OOW 0661 g3 CueBWEST "W ‘€ PUR ‘F 'H ‘OTdSSTTID

: 'd g8 920z °"TOS -3enby ‘ysTta -dey
SW "ueD " "686T ’‘T1 Azenagsd 03 (f AIenuep ‘3TeIS ©3OOH O3 SUEIVM ZNTE Ad
92Ul JO 2STNID BY3 WOII BTOS YsTTHOuUm pue pod oOTFToead 3o ABoToTqg saTionpoxadey
*686T ATTD *oTdseITTD 3. 'S pur ‘obieg ‘p. ‘FeTAl A Y ‘°d ¥ ‘Isyonog

: "g0T "TOS ‘aenby ‘ysTJ
*Tang *oedg ‘ued "STSPCW JUSWESSSSER 3D03S UT pasn siejaswered JOo uoTienteas
uUeR PUEB. JUBWITNIOSI UO AJTTTYRTIRA UESD0 JO S3ID9IIF ("pe) SUBTILIOW
¥ D pue ysTwesg ‘L ‘Y UL  gge-.z¢ "d ‘erTqUnTo) YSTITAE ‘ITRIIS ©3IBVOSH .
uIdyYlIouU uT (EIESOUT]Iq BIJ25dOpTder) oTos 3001 I0F uoTionpoad sseTo-Iedi
U0 UuO SZTS ¥0031§ pue arnjexadwel JO S3IOSIIT 6861 " TTOUUTNOW °S pue ' ‘obaed

*d ¥y
1€ZLT "TOS t"3enby ysTg "dey ‘yosl "UBD "POO OTITORg JO ADOTOISTY UBRTIRAO
eya o3 eprnb v ‘0661 9= *I9TAL A Y pue I9yonod g ‘¥ ‘'O °d ‘uepmog

‘0T ‘TIoS caenby ‘ysTd "Tgng -"oodg ‘ue) STSPOW JuUSUISSOSSE
30038 UT pesn szojswered JO UOTIBNTRAS UR PUR JUSWITNIOSIT UO AATTTURTIRA

ueso0 JO S309IIF 6861 (*P®) SUETIRIOW ‘Y ‘D PuB ‘L ‘¥ ‘ystuwesg
U rg-1 *d -£90USTOS SURSOO PUR SBTIBYSTI UT ydIaeeseax AxeurTdIosTpIreluT
I0F PSdU BYL ‘68671 *IDISOOM S "M PUB SUBRTIRIOW ¥ "D ‘' ¥ ‘ysTwesd

*80T "Tos -"3enby "ysTJ "Tqng -oedg ‘ued -sTSpoW

JUSWSSSSSE 003§ UT pasn srajswerrd JO UOTIBNTRAS UR PUR JUSWITNIOSI U0
AJTTTeRTIRA UEBSDO JO £3089IFF 6861 =~ ('P®) SUEBTIBRIOW 'Y "D PuUR 'L ¥ ‘UysTwesq

“d ZpT

‘ggL "TOos -3enby -ysTg "dey eleqg ‘ued °686T ‘€I Sunp-pz AeW ‘3ITerqs 23209H

30 Asaans obeTquosse OH QUYMISYE A/d ‘0661 ‘uep ‘@AM T "H pur “‘IoTLg
*A 'Y ‘uossueyop °I ‘STdseTTTo "® ‘9 ‘obaeg °p ‘zeyonog °d ‘¥ ‘*T ‘g ‘uUssuoluy

‘MOTEE QRELSIT YUY 0661 ‘0€ TIM¥AY
OL 6861 ‘T AYW QOI¥Ed THI ONIYNA WYEOOYd HSIJAANNOYD 0Jd FHI A€ JIHSITENS SIY04TY

YAUNYO
6861 ONI¥YNA SHIONIOY WEHEWEW HEHI A€ JEHSITENd SI¥OJH™

d XIANZJ4avy



northwestern Vancouver Island, from the MV CALEDONIAN, August 15-28, 1989.
Can. MS Rep. Fish. Aquat. Sci. 2046: 78 p.

Matthews, K. R., J. R. Candy, L. J. Richards, R. Kieser and C. M. Hand. Sept.
1989. Exploratory fishing and hydroacoustic observations of rockfish off
Brooks Peninsula, Vancouver Island, from the MV VELMA C and CSS JCHN P.
TULLY, March 12-23, 1989. Can. MS Rep. Fish. Aquat. Sci. 2029: 101 p.

Rutherford, K. L. Feb. 1990. Catch and effort statistics of the Canadian
groundfish fishery on the Pacific coast in 1988. Can. Tech. Rep. Fish.
Aquat. Sci. 1728: 92 p.

Saunders, M., G. A. McFarlane and W. Shaw. 1989. Delineation of walleye
pollock (Theragra chalcogramma) stocks off the Pacific coast of Canada.
Proc. Lowell Wakefield Symp. on Biological Management of Walleye Pollock
Anchorage, Alaska, Nov. 1988. Alaska Sea Grant Rep. 89-1.

Schnute, J. T. and L. J. Richards. Jan. 1990. A unified approach to the
analysis of fish growth, maturity and survivorship data. Can. J. Fish.
Aquat. Sci. 47: 24-40.

Schnute, J. T., L. J. Richards, and A. J. Cass. May 1989. Fish growth:
investigations based on a size-structured model. Can. J. Fish. Aquat.
Sci. 46(5): 730-742,.

Schnute, J. T., L. J. Richards, and A. J. Cass. May 1989. Fish survival and
recruitment: investigations based on a size-structured model. Can. J. Fish
Aquat. Sci. 46(5): 743-769.

Shaw, W., G. A. McFarlane and M. W. Saunders. 1989. Distribution .and abundance
of walleye pollock (Theragra chalcogramma) in the Strait of Georgia based on
estimates in 1981 and 1988. In Proceedings of the International Symposium
on the Biology and Management of Walleye Pollock, 1988. Lowell Wakefield
Fisheries Sympos;um, Anchorage, Alaska, Nov. 1988 Alaska Sea Grant Rep.
89-1. - .

Shaw, "W., R. Tanasichuk, D. M. Ware, and G. A. McFarlane. July 1989.
Biological and species action survey of Pacific hake, sablefish, spiny
dogfish and Pacific herring off the southwest coast of Vancouver Island,
August 1987. Can. MS Rep. Fish. Aquat. Sci. 2027: 149 p.

Tyler, A. V., R. J. Beamish and G. A. McFarlane. 1989. Implications of age
determination errors to yield estimates. pp. 27-35 In R. J. Beamish and G.
A. McFarlane (ed.). Effects of ocean varlabnlllty on recruitment and an
evaluation of parameters used in stock assessment models. Gan. Spec. Publ.
‘Fish. Aquat. Sci. 108.

Tyler, A. V. and J. Farge (Editors). March 1990. Groundfish stock assessments
for the west coast of Canada in 1989 and recommended yield options for 1990.
Can. Tech. Rep. Fish. Aquat. Sci. 1732: 343 p.

Ware, D. M. and G. A. McFarlane. 1989. Fisheries production domains in the
northeast Pacific Ocean. pp. 359-379 In R. J. Beamish and G. A. McFarlane

(ed.) Effects of ocean variability on recruitment and an evaluation of
parameters used in stock assessment models. Can. Spec. Publ. Fish. Aquat.
Sci. 108.

Welch, D. W. and G. A. McFarlane. April 1990. Quantifying the growth of female
Pacific hake (Merluccius productus): an example of measuring uncertainty

and bias in non-linear parameter estimation. Can. J. Fish. Aquat. Sci.
7(4): 672-681.

Westrheim, S. J., P. B. McCarter, and D. E. Hay. July 1989. Stomach contents
of commercially important fishes landed in British Columbia during 1982-83.
1. Pacific cod (Gadus macrocephalus), September-November 1982. Can. MS
Rep. Fish. Aquat. Sci. 2025: 69 p. .

-96-



'L6-

*d 9y ‘T1z-68 "dey '20ag DAYMN ‘bBuraesz jusoex
ybnoxysy seaxer sel1seqas Jo abpsTmouy 013 SUOTIATPPY ‘6861 ‘AL’ "M°Y ‘TTEpUSY

‘88 ‘S'n ‘CTTng ‘yYsSTd T EYSETY
JO ITnD ‘3TeIlS JOYTTSYS UuT ‘BumeibosOI[eyo eabexasyg ‘yooTtod eksTTeM IO
SUOTINQTIISTP TeAIRT pue BBF ‘ssexd ul "oTTenbdTd "[£°§ pue ‘"ap ‘MY ‘TTepuey

“P8Z-692:6 °"S8Y FTBUS "3UCD - IUSBIAND TEISBOD BYSEBTY Oyl
U3lTM ‘RUIRIDODTERYUD ®abRIS(] ‘USTF TeAIRT JO ydied STROSOSAW B JO UOTIDRISIUT

S '686T ‘Peed  "y¥'¥ pue  ‘asydewnyos -q'L ‘'Ip ‘TTEPUSY MY ‘*S'T ‘ezour

"6LE-S9EC:ZT "say uoqxuéra "L yojed USTI TRAIBT B UT UOTIOSAPER PuR BHUTXTW
TeoT3Ioa ‘uo3qURTdOIDTW  "066T ~ISYORUMUDS "d'L PUBR ‘ISU3IA0 "€°d ‘°S°7 ‘8zdul

"80T "TOS "3enby "ysTd °Tand ‘oedg -ued
TETePOW JulBwWSSV/SSEe HO01]S uUT pasn SISQGWEIEd FO uUoT3IBNTRA® UR pUR JuswlTnIOSI
uo A3TTTORTIRA UPIDO JO £30933F [°'Pe) PUPTIRIOW V'O pUE ystwesg °‘p°y UL
*022-L02 ~d ‘3USWUOITAUS UB3DO |YJ PuUR )Y IDTITORG JO IUSWITNIOSI usoMl1IDg

.drysuoT3eres oyl uo searioedszad MON ‘6867 -ASTTRE 'W'M Pue ‘'g°'y ‘DPOMOTTIOH

'

“(*y¥M ‘®Ta33®as ‘uolburtyseMm Fo A3TsILaTun
‘20uUsTOS 3JO I93sPW JOo @axbep °yu3z 1037 sijuswesTnbar SY3 FO JIUSWTTIITNT
Teraxed UT pPeIITWUANS STEBYL) ‘eos bHuTtaesg uxelses BYI UT YSTIICTI
30 soToeds OM3 IOJ SPUSI] BOURPUNJE PUR SUOTINATIISTP TeTaIeds 6861 "2 ¥ ‘FIOH

*(*¥Mm oT33Eeg ‘uoijburtysem Jo A3ITSIBATUN ‘BOUSTIOS FO ISISEW
Jo @osxbep ey3 a0z siuvswertnbaz SY3 JFO IJUSWTTTITNZ TeTazed UT PIIITWAMS
STsoylL) ‘eog HuTaeg uISlsES SYI UT geIO HUTY PBI PUR POD DOTITORL uUSemioq
SUOTIORISIUT TEOTHOTOTQ PuUR SSTIBYSTI JO UOTIBHTIASDAUI UY 0667 O ¥ ‘UOSTIIERH

" +9 umtsodwAg A39TOOS $OTIBYSTJI UROTIBWY °SOTWEUAQ NOOIS

USTS 33 STSATEBUY TROTIBWSBUICKW ;GQGT “BEIOITP?® ‘ASIbON Y- g pue "Jg°% ‘spaempd

‘ssexd Ul °*86T UT ®YSETY JO JTND SY3 JO SOINOSSI YSTFpunoab
oY1 IO UOTIATPUOD ° (IOATPS) ISNGISPTIM °I :UI 'URSDO OTITORS UISIASEIYIION Y3
UT 0667 303 pouueTd pue 867 UT PSIDNPUOD sA2A4INS YDILISDY "S°Nl "(066T 'S T umoag

*d 9g¢ ‘gT-68 'dey '00I1g OIVYMN ° (BWRIbOOTeYD
¥xbeasyr) ooTTod @AeTTem Jo AuydeaborTaTrq Huriaom v *6861 ‘W'g ‘pooTd

‘LET-TZT _:9_"ON §397xdg umTsoduis
A39TD0S SOTIPUSTI URDTIBWY  SOTWPUAQ 3O03S USTd 3O SISATBUY [BOTIBWSyIER
/ (sx203Tp®) AeaboR 'V'g PuUe SpIempd "J°F :UI - ToOpPow gomM-pooz sOTi9basus0Tqg ®
JO SOTWeuAp 92Ul UT SOBYD JO SuoTiIedTTAWI -686T1 -4A8xbsW 'y g pue 'L0°1 ‘20spald

*T0-68-98=-N¥ °-dey 3juean eeg ‘syueqITed ‘edSseBTY ATUN ‘8861
‘9T-pT °"AON ‘ooTTod @AsTTem JO Juswsbeuew pue ALCTOTg 9yl uo wnTsodwAs
TeUOCT3RUIL3UT . @Y3 Jo sburpssooad - zze-L0€ d "yooTTod ®AsTTesm eag buraeg
uzsises Jo uoT3rsodwodo 26® pue S2ZTS 9YI UT AJTTTURTIIRA 6861 “PIRUDTY ‘eTeyyed

*£12-602Z:2¢ "I98 -"Hoxg °"TOOF 'IBW WSTTRqTUUERD
pue ‘eeg Huradg UISISES SYI UT ewwesbooreyo eabeaoyl AooTTod 2AeTTem
sTTuoAnl JO UOTINGIIISTP TeOTITDA BY3 USSMIDQ UOTIORIBIUI 6861 “W'M ‘AeTTed

* ("p®) paeaylnos

‘p°Y PUBR  ‘UOPUOT ‘sssag OTwWepEdY ‘Gz "ToA ‘ABOTOTg SUTIRW UT S3dueapy

zo3¥eTd -'S'H'L ur d gg-1 ‘swaTgoad JusWITNIOSI OUYI PUBR SSBYSTI SUTIBUW
Jo oeazeT pue sbbs uo uoTaepeag ‘gsoxd ur "8PnNOH 'd 'd pur ‘WM ‘AeTred
UOTSIATA HOvY

5S4V — ©01L10G Sotaeystid DUTIEBW [BUOTIEN

SHIYLS JELINN



Kendall, A.W.,Jr., and S. Kim. 1989. Buoyancy of walleye pollock (Theragra
chalcogramma) eggs in relation to water properties and movement in
Shelikof Strait, Gulf of Alaska, p. 169-180. In R.J. Beamish and G.A.
McFarlane [ed.] Effects of ocean variability on recruitment and an
evaluation of parameters used in stock assessment models. Can. Spec. Publ.
Fish. Aquat. Sci. 108.

Kim, $., and D.R. Gunderson. 1989. Cohort dynamics of walleye pollock in
Shelikof Strait, Gulf of Alaska, during the egg and larval period. Trans.
Amer. Fish. Soc. 118: 264-273.

Kim, S. 1989. Early life history of walleye pollock, Theragra chalcogramma, in
the Gulf of Alaska. Alaska Sea Grant Rep. 89-1: 117-139.

Kim, S., and Kendall, Arthur W., Jr. 1989. Distribution and transport of
larval walleye pollock (Theragra chalcogramma) larvae in Shelikof Strait,
Gulf of Alaska, in relation to water movement. Rapp. P.-v. Reun. Cons. int.
Explor. Mer, 191:127-136.

Kimura, D.K. and L.L. Ronholt. 1990. Atka Mackerel. In: Loh-Lee Low and R.E.
Narita (editors). Condition of the groundfish resources in the Bering Sea-
Aleutian Islands region as assessed in 1988. U.S. Dep. Commer. NOAA Tech.
Memo. F/NWC-178,

Low, L. L. (editor), and R. G. Bakkala, D. H. Ito, S. A. McDevitt, G. G.
Thompson, G. E. Walters, V. G. Wespestad, and T. K. Wilderbuer. In press.
Stock assessment and fishery evaluation document for groundfish resources in
the Bering Sea--Aleutian Islands region as projected for 1990. U.S. Dept.
Commer., NOAA Tech. Memo. NMFS F/NWC.

Low, L. L. and R. E. Narita (editors) and R. G. Bakkala, D. H. Ito,.D. K.
Kimura, S. A. McDevitt, L. L. Ronholt, G. G. Thompson, J. J. Traynor, G. E.
Walters, V. G. Wespestad, and T. K. Wilderbuer.  1990. Condition of
groundfish resources in the Bering Sea--Aleutian Islands region as. assessed
in 1988. U.S. Dept. Commer., NOAA Tech. Memo. NMFS F/NWC-178, 224 p.

Matarese, A.C., A.W. Kendall, Jr., D.M. Blood, and B.M. Vinter. 1989.
Laboratory guide to early life history stages of Northeast Pacific Fishes.
NOAA Tech. Rep. NMFS 80. 652 p.

Megrey, B.A., and V.G. Wespestad. In press. The Alaska Groundfish Resources:
Ten years of Management under the Magnuson Fishery Conservation and
Management Act. (Accepted by the North American Journal of Fisheries
Management) .

Megrey, B.A. 1989. Gulf of Alaska walleye pollock: Population assessment and
status of the resource as estimated in 1988. In Thomas K. Wilderbuer
(editor), Condition of groundfish resources of the Gulf of Alaska in 1988,
p. 1-53. U.S. Dep. Commer., NOAA Tech. Memo. NMFS F/NWC-165.

Megrey, B.A. 1989. On the contribution of density-dependent factors to year
class variations in Alaskan walleye pollock, p. 425-456. In Proceedings
from workshop on year class variations as determined from pre-recruit
investigations, Part II, 28-30 September 1988, Berben, Norway. Institute of
Marine Research., P.0. Box 1860, N-5024, Bergen, Norway:

Megrey, B.A. 1989. Exploitation of walleye pollock resources in the Gulf of
Alaska, 1964-1988: Portrait of a fishery in transition. Alaska Sea Grant.
Rep. 89-1: 33-58.

Megrey, B.A. 1989. Aan overview of available information on eastern Bering Sea
walleye pollock reproduction and early life history. In William Aron
(Chairman) and James Balsiger (coordinator), Proceedings of the
international scientific symposium on Bering Sea fisheries, July 19-21,

-48-



e

_66_

uT IXX 4. - . « . . i Sge:d

v # TTnd uuod "YsST4 ‘OB N " 3UIl 886T UT UIseqg UueTINaTyY pue esg
butxsg uxelsem sya urt PUWRIDOOTEYD ®ibeIsyl Moorrod 2isTTem jo sAaaans woxgz
s3Tnsex TeoTboTOTq pue AboTopoyzaw 30035 "066T ‘BPINWTYSOX I ‘UOSWETTTIM °[
N ‘eTdures ‘W "l ‘BWTYS®L ‘Y ‘TYeSES 'L ‘emesning "W ‘daey ‘v "M "p"pllxouxezl

) "TINg "umIOD "USTd ‘DO®d YIIAON

Jur *spTpeb 03 senbrtuyoel 3juswssesse XD03s F0 uoT3eoTTdde uo umtsodwig

‘Ul e3P UYd3ed TeTOISUMOD puR ASAINS TMBI3 BUTISN 3D03s pod or;téea Bag
butzeg uzeises syj 3o juswssessy -ssoad ur ‘eTeydeg ‘9 Yy pUE"b 19 ‘uosduoyy,

"06/Z6€T # SW ‘ss®1d ul -s9YSTJ
FOo ABOTOTH TePIUSWUOITAUY ‘GBI Pue ¥86T ‘1861 sAsaans uolqueTdoAy3lysdT pue
OT3ISNOOR UO paseq ‘eYSeTY FO FTNH’ITRIAS FOMTTOUS UT bBuTtumeds ‘EUMieibOoTEBUO
®Ibeioyg ‘3ooTTod 2AeTTem JO UOTINQTIIISTA 0667 ‘SSTTRUUNN ‘4 °E PUEB Y WENS

"69T-OMN/Jd "OWSK ‘YO8 YYON ~ ISuwod
*deg *s'n " L86T ‘Asaans suTTbuoT oT3sPWOP BY3 UO paseq UsTIypunoxb asylo pue
USTIOTARS eYSBTY JO FTND FO JUSWSSSSSY 86T -I9budz "H *H pue ‘"3 "W ’‘T9THTS

*d 9¢1 ‘zZz-68 °‘dod pessenoad DIYMN " SOSTNID (IDOJ) SUOTARBTILSDAUT
pejeuTtpaoco)d Aydeazboues00-$8TISYSTI WOII ®BIRG  LB6T ATnL, 03 . TTIdy |
‘eyseTy ‘3ITeIIAS IONTTOUS JO uolqueTdooz 68T °©2DUI "§°7T Pue ‘°M°7I°Q ‘3I2I8TS

: *d 691 ‘91-68 "dey
Pessadoxdg DIAVMN " BTUIOZTTED pue uobsip ‘uocibuTysem JoO 3SBCO BY3 FIO SBSTUID
L86T~086T I03 suosTardwod eaep aanjexadwesl pue AJITUTTES ‘6867 °S°d ‘=beaes

‘10

-68=-98=MY °dsy juexs e9s ‘sYyuEqITEI )exseTv"A?un ‘8861 “9T1-vT °AON “‘yooTTod

2AsTTeM JO Jusuwebeuew pue ABOTOTg oyl uo umTsodwAs TRUOTIBUISIUT Ul IJO
sbutpoendag ' 69F-L5p °d ‘sA2aIns TMeIZ WOIJOQ UC peseq eods Hurisg ursilseES

-9yl 30 yooTTod 2ASTTeRM JO JUSWSESSSY 6861 "°TeYMeg °9D ¥ pue ‘*W I ‘ordwes

‘TTINE “WWOD "YSTJ "OBd YIION "3ul -spTped o031 sonbTuydsl JUSWSSDSSE HDOIAS
go uotaeoTrTdde uo wnrtsodwiAgs :ul ‘- sadusanbasuod pue sesne) :siaaIins TMeII
wol3oq BUTANP UOTIBTIRA YIPTM TMEIL °ssaxd ul °saeaTem °F °H pue ‘g "D ‘@soy

*G9T-OMN/J "OWeK "Yoel VVYON ‘Isumod -deg
*S°n "g86T UT BYSBTY JO JTNO 8yl FO 20IN0SaI yYsTIpunoxdH syl Jo UOTITPUOD
* (Z03TPe) IONgISPTIM 1 U ‘UBdD0 OTITORd UISISPAYIION SYI UT 6867
F03 peuueTd pue §g6T UT POIONPUCD sAsAInS YdIeasdY SN 6861 ‘°7T 1T ‘3IToyuoy

80T "TOS -aenby °"ysTd ‘TAng °"o2ds -"ue) ‘STOPOW JUSWSSSBSSE YDOIS UT pesn
szo3swered JO UOTIBNTRA® UR PUER JIUSWITNIOSI uo AJTTTICRTIRA URSDO JO S309IFH
[*Pe) ouelIeJOW °Y'DH PUR_ystwesg LY UL "9pz-6£z d -eyseTY ‘3ITERIIS
JONTTOUS UT ‘Tuuexbooreyo eabeasyg ‘joorTod TeAIRT JO UOTSIodsTp UO MOT3I JFO
£308338 92Ul JO UOTIBWTISH ‘86T ~ISYOBUMUODS Q'L Pue ‘®20UIl ST ‘"M ¥ ‘pesy

*("¥M ‘®T33e®s
‘uojbutyseM JO AITSISATUQ ‘SOUSTOS JO I93SPW JO 92abep aujz z03 siuswexatnbax
sy3 O JUSWTITITNI Terazed uT peol3TWANS STSSYL) °soenbTuydsl snsusd 19830
pue Asains.TeTIse Hursn punog 3@bng ur yozeo 3xods BuUTIBWTIIASH "6867 "I 4 ‘OoIUny

‘687Y
-1LY :I-68 ‘doy jueiH ®SS BYSETY ~SINJONIAS YO03s 103 SUOTIROTTAWT Y3ITm oS
Butaeg uzsolses oyl UT ‘PuweiboslE(o eabeieyy ‘yoorTod o2&9TTem oTTudanl pue

© TeAXBT JO SOUSIINDDO UL ‘686T - ASTYAOUTH S pue ‘ ZorTed 'W'M ‘'0°1 ‘uebTITONW

_ ‘g +oN soTxog umTsodwAg A3OTOOS SOTIBYSTI URDTISWY *SOIWEUAQ
¥0038 USTd JO SISA[BUY TEoTAPWOUIeN ' (SI103Tpe) AeabsW V'€ Pue SpPIeMDPE
“Z*"® U "gk-g -d ‘meTA ZO gsjutod peTidde pue TeOTISIOLBYIF WOIF STSPOW
JUSWSSOSER 003§ peInionijs-obe Jo UOSTIRAWOD pue MBTASY 6861 ¥ g ‘Aexber

*€9T-OMN/J SIWN
‘ouwel ‘Yo®I YYON ‘‘asumod ‘deg "S'n "6L-8y ‘d ‘°¥ SN BYSEBTY ‘BYITS ‘8861



Traynor, J. J., W. A. Karp, M. Furusawa, T. Sasaki, K. Teshima, T. M. Sample, N.
J. Williamson, and T. Yashimura. In press. Stock methodology and biological
results from surveys of walleye pollock (Theragra chalcogramma) in the
eastern Bering Sea and Aleutian Basin in 1988. In: Symposium on
application of stock assessment techniques to gadids. Int. North Pac. Fish.
Comm. Bull.

Wespestad, V.G., and B.A. Megrey. 1In press. Assessment of the walleye pollock
stocks in the eastern North Pacific Ocean: an integrated analysis using
research survey and commercial fisheries data. Cons. Perm. int. Explor.
Mer., Rapp. P.-V.Reun.

Wilderbuer, T.K. and E.S. Brown. 1990. Flatfish. In: T. Wilderbuer (editor).
Condition of the groundfish resource of the Gulf of Alaska in 1989. In
press.

Wilderbuer, T.K. and E.S. Brown. 1989. Flatfish. In: T. Wilderbuer (editor).
Condition of the groundfish resource of the Gulf of Alaska in 1988. U.S.
Dep. Commer. NOAA Tech. Memo. F/NWC-165.

Williamson, N. J. 1989. Acoustic-midwater trawl surveys forwalleye pollock in
the Gulf of Alaska in 1989. In Condition of Groundfish Resources of the
Gulf of Alaska in 1989. Comp. by Thomas K. Wilderbuer, U.S. Dept. Comm.,
Alaska Fish. Sci. Ctr., 7600 Sand Pt. Wy. NE, Seattle, Wa.98115-0070.

Wooster, W.S., and X.M. Bailey. 1989%. Recruitment of marine fishes revisited,
p. 153-159. In R.J. Beamish and G.A. McFarlane [(ed.] Effects of ocean
variability on recruitment and an evaluation of parameters used in stock
assessment models. Can. Spec. Publ. Fish. Aquat..Sci. 108.

Yamashita, Y., and K.M. Bailey. In press. A laboratory study of the
biocenergetics of larval walleye pollock Theragra chalcogramma. Fish. Bull.,
U.s. : '

Yoklavich, M. M., and K. Bailey. 1989. Growth of larval and juvenile walleye
"pollock from Shelikof Strait, Gulf of Alaska, as determined from daily
increments in otoliths, Alaska Sea Grant Rep. 89-01: 241-251.

Zenger, H. H., and G. $. Thompson. 1989. Pacific cod. In: T. Wilderbuer
(editor). Condition of the groundfish resource of the Gulf of Alaska in
1988. U.S. Dep. Commer. NOAA Tech. Memo. F/NWC-165.

REFM Division

Baldwin, R. T. and J. D. Hastie. 1989. Economic and biological developments in
the Alaskan groundfish fisheries 1967-87. U. S. Dep. Commer., NOAA Tech.
Memo. NMFS F/NWC-161. March 1989. 56p.

Berger, Jerald, S. Murai and M. Guttormsen. 1989. Summaries of foreign and
joint venture groundfish catches (metric tons) in the northeast Pacific
Ocean and Bering Sea, 1988. NWAFC Proc. Rep. 89-07, 96 p. Northwest and

*Alaska Fisheries Center, Natl. Mar. Fish. Serv., NOAA, 7600 Sand Point WY
NE, Seattle, WA 98115.

Berger, Jerald and G. H. Williams. 1989. A guide to halibut bycatch rates and
mortality information. NWAFC Proc. Rep. 89-11, 13 p. Northwest and Alaska
Fisheries Center, Natl. Mar. Fish. Serv., NOAA, 7600 Sand Point WY NE,
Seattle, WA 98115.

Berger, Jerald D. and H. Weikart. 198%. Summary of U.S. observer sampling of
foreign and joint venture fisheries in the northeast Pacific Ocean and
eastern Bering Sea, 1988. U.S. Dep. Commer., NOAA Tech. Memo. NMFS F/NWC-
172, 118 p.

-100-



ey

L e
¥ v

-10T-

*dzy 6861 TTIAY - 0Z0-¥MS-SAWN-WI-VVYON ° Owsw ° s
' _ o . T = W "UJ3L YVYON
; Isumo) °deg S N L86T UT Ax31sNPuT yYsSTIPUunoib eTUIOITTED Pue ‘uchHsip
uolbuTysem Ul JO SNILIS OTWOUODF 6861 "BITYSOUTY ¥ ¥ Pue g 9 ‘uosioy

"dZT  "686T ‘67 PU®R ‘L7 ‘97 Ioquedeq ‘9GT-d
pue ‘GG1-dS ‘$GT-IS ‘UOTbeY ASOMUITON ‘'AIBS "USTJI -IPW -TIBN ‘SMON 1g;Ie;
AxoysTd UT ‘68671 ‘S9TIdYSTI USTIPUNOIL 1SPOO DTITORd 6861 "M Y ‘e3Tysouty

.. "deE  "686T PUnL  FOT-OMN/J SAWN °OWSH Ud9L
YYON Tsumod ded S ‘N *886T ‘saonpoad AxeysTy STQIPS 30 sizodxs BYSETY
Pue 3S8MUYIION ODOTIFTORgG ‘6861 "Axasl "W ‘"L pue ‘uspueT I ‘"M ¥ ‘BITYSOUTY

"80T "Tog 3enby "ysTa "Tand "oedg ‘ued IUSWSSDSSE N003S UT pasnsisjswexed
FO uOT3IENTERA® UB pPUR 3USBWITNIDSI uo AJTTTYRTIBRAUERSDO JO  £30933%F
‘["pPe)] SURTIRIOW 'V H Pue ysTwesg 'y 'y UI '99-.6d ‘stsATeue 3a0yos uo 3oedwrt
S3T pue 8H5e-3P-SIDQWAU-UT-YOIBO DHUTIBWTISS UT AJITTIARTIRA ‘6861 M °a 'einm?x

a ] ) 6861 ‘bz I2GOIDO ‘THTT
d ‘ey "ON ‘QL "Toa ‘uotun TeoTsiydoss uedTIBWY BSYl IO suoTloesueal ‘SoOd
*(3IoBIASAY) ToPOW TedoTIawnu SUNDSO Y3ITM SUOTIBTNWIS 3JO sIeadd 0 -- Uueado
OTITOBG ISESYIION BYUIJ UT S$IUSIIND BOBIINS UBDDO 86T aIp ‘sswepr 'M ‘weyesdur

. *dL9 ‘89T-OMN/J SJWN °OWOW 'UDSL YVYON
‘eyseIvy FJO FITnoH =yl U'F SJUBS2INES LI JUIIIND |DeJINS UESOC O] Tapou TBD’FIGUIHU

S¥NDSO 2yl 30 buTtung ‘68671 "eIBUBATH °X ¥ pue -ar ‘sswep. M ‘weyeabul

. "0ZZ:L0Z:80T "TOS "3enby "UsSTd ‘qnd °o8ds ‘ued °STSPOW IUSWESSESSY
}D03S UT pPesn sI9IdWEIRg JO UOTIBNTRAY PUR JUBWATNIOSY U0 AJTTTARTIBRA
Ue8d0 JO S3I09FIT (°SPe) SURTIRIOW .°Y 'O pue ysTwesddg 'L ¥ UI " IJUSWUITOTAUS
ueas0 B9YJ PUR (SNFONPOId SNIOONTAOW) S3BY OTITOR JO IIUSWITNIDAI usSamMileq
drysuoTaeTex 9yl uo saarTidadszad meN 6861 ADTTRE "W "M PUR ‘g 'Y ‘POMOTTIOH

*d1.  *686T Iocqueandss TLT-OMN/Jd SIWN °OWSK °Udel YVYON ‘ Isumod ‘deg °§
‘N 'YSTISTORS OTITORG I03F SISYIRW JO STSATEUR DTWOUCD® UY °686T 'd 'L ‘sTaseH

) *GTIB86 ©M ‘BT33ed5 ‘IN AM JUTO4 PuUES
009. ‘¥YON ‘'4AJ®9§ °"USTJ °"IBW °"TIBN ‘ISJUSD SSTIBYSTI BYSEBTY PUB ISOBMUIION
‘d p¢ ‘0T-68 °doyg -o0xd DIYMN ‘8867 ‘eos butasg uxlses pur Uedd) OTITORJG
3gesYUlTIOU 2YI UT SSTISYSTF ainiusa Jutol pue ubTeIoz pue SI9TITATIOR IBAISSO
g N FO AzeummS TBUOTSTAOIG ‘6861 AdueTd L @ Pue Y TSBUOITKH ‘USsSwWIOlIND

‘uobH2I0 ‘pueRTITIOL ‘TTOUNO) Jusweabeur)y AIBUSTJI OTIFITORd  “066T I0F S8YUO3ED
TeoThoToTq o1qeidssor POpPUSUOD®I PUB §86T Ubnoxysy Ax9ysT3y YsTIpUnoadH 3IseOD
DTITO®Rg @Yl JO Sn3eas Ul 066 UT 3Iuswebeuew ©3 SUOTIPPUSUWOODSI PUB 6867
UT 80In0ser HUTITYM OTITOR4 OUl JO SNIBAS °686T "IOUISBW A ¥ PUR "M "W ‘uIog

* £OTWOUODF
TeanaTnoTxBy 3o auswizedsg ‘sSTaRd ‘BTUIOFTTRD FO A3ITSISATU) ‘UOTIBRIIASSSTP
‘g ud *swej3sAs IesuTTuUOU OTweuAp DHUTTOPOW ‘6861 Ioqueaidssg ¥ ¥ ‘STPPTad

c7z-gg# xodeg BUTIOM ‘SOTWOUCOF TBINITNOTIDY
Jo ajuswa3xedesg ‘sTaeg ‘BTUIOITTRD JO A3TSIDATUN *sOTWRUAP AI9YUSTI
BuTtTepou 03 yoroadde Hurssedwodus UY 6861 ~I92UuUSARH 'Y PpU®R ‘Y ¥ ‘@TPPTID

*TEP-TTH: (T TL
SOTWOUOOE TeINITNOTIHY JO TPUINOL URDTIBSWY - SPOYIaW SSTISS SWT3 OTII09Y3
wolsAs BUTSn SSRWOT INQTTeY BUTISROBIOS ‘6861 ~ISUUSAPH 'Y PU®R "¥ "N ‘STPPTID

‘d pp ‘E€ET-DIMS-SINN-WIL-YYON ~° (N,0€ 9¢€
03 N,0f PE) BTUIOITTED TBIJUSD FJO £ASAINS YSTF TesIswep g8-LB86T UL 6861
‘q0U3ISW d PIBYOTY pue ‘XISDTJ 'O WETTTIM ‘TTSIqWTN Y ToIed ‘°1T uyor ’‘zel3ng

*d 9T ‘E€LT-DMN/J SAWN °OWSRW "UD3L VYYON ' ° Isumod *de@ *§°MN "SOTABYSTI Tmead
oTasewop vag BuTISd 6861 SUI UT soTOadS pe3aTgrycxd JO UOTIBWTISS YDIedAQ 103
$8INPo00cIg "§§6T "OOSRIBKW "L ¥ pue moT “I°7 ‘uewusddey "4 ¥ ‘°Qd pPTRISL ‘zebxeg



Koski, K V., L. Queirolo, J. Mehrkins, and D. Gibbons. 1989. Value of salmonid
habitat in an old-growth forest in Southeast Alaska. Presented at American
Fisheries Society meetings, Anchorage, Alaska, September 4-8, 1989.

Livingston, P. A. 1989. Key fish species, northern fur seals, and fisheries
interactions involving walleye pollock in the eastern Bering Sea. J. Fish.
Biol. 35:179-186.

Livingston, P. A. 1989. 1Interannual trends in walleye pollock cannibalism in
the eastern Bering Sea. Proc. Int. Symp. Biol. Mgmt. Walleye Pollock, Nov.
1988, Anchorage, Alaska. Alaska Sea Grant Rep. 89-1:275-296.

Livingston, P. A. 1989. Interannual trends in Pacific cod predation on three
commercially important crab species in the eastern Bering Sea. U.S. Fish.
Bull. 87(4):0000-0000.

Low, Loh-Lee. 1983. Sate of population modelling on walleye pollock stocks in
the Bering Sea. Proc. Int. Symp. Biol. Mgmt. of walleye pollock, Nov. 1988,
Anchorage, Alaska. Alaska Sea Grant Rep. 89-1:491-496.

Low, Loh-Lee, J. Smoker, J. D. Berger, and M. W. Eklund. 1989. A review of
product recovery rates for Alaska groundfish. U.S. Dep. Commer., NOAA Tech.
Memo. NMFS F/AKC-175. 22p.

Marasco, R. J., R. T. Baldwin, N. Bax, and T. Landen. 1989, Bycatch: A
bioceconomic assessment of North Pacific groundfish fisheries. Presented at
the 1989 International Council for the Exploration of the Seas Symposium.
MSM Symposium #31.

McDevitt, S. A. 1989. Growth analysis of sablefish (Anoplopéma fimbria) from
mark-recapture data from the northeast Pacific. M.S. Thesis, University of
Washington, Seattle, WA 98115. i

Methot, R. D. 1989. Synthetic estimates of historical abundance and mortality
for northern ancheovy. . American Fisheries Society Symposium 6: 66-82.

Methot, R. D. 1989. Management of a -cyclic resource: the Dungeness crab
fisheries of the Pacific coast of North America. In John Caddy (editor),
Marine Invertebrate Fisheries: Their Assessment and Management, p. 205-223.
John Wiley & Sons. :

Methot, R. D. and J. Hightower. 1989. Status of the Washington-Oregon-
California sablefish stock in 1989. In Status of the Pacific coast

groundfish fishery through 1989 and recommended acceptable biological
catches for 1990. Pacific Fishery Management Council, Portland, Oregon.

Queirolo, L. and R. Johnston (Oregon State University), published the Keynote
Article, entitled "Issues in Global Groundfish Markets™, in the Fisheries
Economics Newsletter Number 28, published by the Sea Fish Industry
authority, Edinburgh, UK.

Queirolo, L. E. and R. $§. Johnston. 1989, Distant water fishing nations and
extended fisheries jurisdiction. In Marine Policy, January 1989. p. 16-21.

Queirolo, L. E., T. P. Smith, and J. M. Terry. 1989. The role of economics in
bycatch valuation. In A Symposium on the Value of Commercial Fisheries to
Alaska. Presented at the 15th Annual Meeting of the American Fisheries
Society, Juneau, Alaska, Nov. 14-17, 1988. ADF&G Spec. Pub. No. 1.
February 1989.

Terry, J. M., G. G. Thompson, and R. J. Marasco. 1989. Pollock roe-stripping
and waste in the EEZ: An economic prospective. Report presented to the
North Pacific Fishery Management Council.

-102-



-
Il

€01~

) ) i "S90T "4 "(Zy¥py " TIOS
TeW "TINg "30eIISqQy ' sonbTuydel IUSWSSSSSY Se sHel oITm papoa pue Teu:eaxg

Jo sTsATeuy  "686T "MPH ‘4 pue ‘'g ‘uewbiog ‘AsTdong ‘¥ ‘'7'y ‘drysusyueTg

. . . "9G6L-2SL "d “{Z2)vy "TOS
IBN "TTNE "®leI3S~-Qus paey 103 suor3edrTddy :serdwes 3ITTITY ‘686 °g ‘uosueg

"$€21d UT I0 PelsTdwod s3xodsy 0

SEIYEHSIS d40 LNIWLIVAEA NOLONIHSUYM

. "I€°9-T°9 dd  °"¢£E£ge6 MY ‘nesunpy ‘O3IQqv
Z0-060T "3dy ‘ozul Ieuorﬁeu sweH pue YsTJ 30 -3deQ "NV °SOTIBYSTI JO parog
®ya o031 3x0dex USTJUTI SweH pue YsTd Jo 3uswazedeq edseTy uotbsy ijeanyex
-B3SeTY - ASBeayIanog ‘I103TPe UOoSIeT Tneg Ul ' $8TIBYSTI ysSTIpunoxd 3Jeianyex .
-3SeBYIN0S 6861 ‘SOTIBYSTJ JO paeog dYi 03 3xodey 6861 "F ‘€. ‘usideag ¢

"d9z "€E866 MY ‘bBangsaeieg
‘L99 X0g ‘ODR3AV £z-68LT "3IdY -ojul Teuotbey swed pue ysta 3o -adeg “¥MY
*686T ‘0¢ sunp ybnoayl ggeT ATne potraad syl o3 3xodea TeUTI ‘suoTiebTassaut
ysTtFpunoxb esxe 3Jeanyez Puer  BYSETY 2IAISEIBYINOS 6861 H g ‘uaxoreag gz

*dST "£€£866 MY ‘Dangszsisd ‘L99 XO€ ‘DRIAY L0-68LT
*ady cozul Teuotboy swes pue YsSTJI 3O adeg MY "EASETY ISESYINOS UT 32INCSII
USTINO0I FTOUS TeSISWep Syl o uswsbeuesw pur ABOTOTE 6861 T "€ ‘usoeag °I

6861 DUTINg pPo3ea1dwoy saixodsay

TWYD ANY HSId 40 LINIWLYV4AEA YHESYTIV

*d 5 ‘69T-OMN/J SJAWN ' OWSKH 'qbaL ¥YON ‘° Iaumcd
‘deg SN "LBET ‘Aeaxns SUTTHUOT OTISBWOP 22Ul UO Peseq YSTIPUNoidb zsylo
pue ysIISTAERS BYSETY IO FTNO JO Juswssassy - ap ‘x=busz 'Y "H pue ‘3 ‘W ‘zeTHTS

*G9T-OMN/J SJWN ‘OwsK "YddL YVYON "Iemmos *deg °S°n

"€£LZ-€¥Z d ‘86T UT BISETY 3O _J 3TNO ou3 JO s8dINOSBI YSTIPUNCIS JO UOTITPUOD

/(I03TP®) ISNGISPTTM N I UI  "L86T ‘Aeaans outTbuol @arizezadood °§°n
~uedepr U3 UG peseq USTISTARS ©MSETY JO JTND JO JUSWSSDSSY °6861 °d "W ‘ISTHTS

‘ggeIg Ul °S9Y "YsTd °OTIFToRd uzeaéeeqqon syl ur (TrTaquij ewodoldouy)
YSTIOTURS JO SOTWRUAD Jusweaow DHUTTOPOW 0661 -eXoTlng I "o pue ’‘'p ‘z3S9JTSH

*GOT=-OMN/J SIWN °“OWSW "YdaL YYON ‘° ISumuod
"deg "s'n  "T6-LL 'd ‘§86T UT BYSETY FO_JIND SY3l JO $90INOSS ystIpunoxb
JO UOTITPUOD ‘(I03TPe) ISNQISPTIM "M ‘I UI "UsTFeTges 6861 I 'L ‘exorlna

*G9T=-DOMN/3 SJWN ~OWeSRW "Ud3L. VYON ‘° ISumod ‘deg "s'n  "6vT-66 "d
‘886T UT ®BYSEBTY JO_JTNO dUl JO S$90IN0SSI ystypunoab 3o uorztpuoa / (I03TP9®)
IoNgISPTIM ¥ I TI  "USTINO0a 2d0TS 6861 °“23ISITSH 'L pue ‘"W °"a ‘uesneld

“G9T-OMN/d SAWN °‘OWSH "UYddI YYON °Iaumod °‘deg *§°nN ~"T8T-TILT *d ‘8861 UT
BYSETY JO JINO 2U3 JO £82IN0sax ysTtypunoad Jo UOTITPUOD ’/ (I0ITPS) ISNGISPTTIM
‘Y I U1 ‘ysTIFNO0x JFToUus oTbhersd "686T *Z939ITSH "L Ppue ‘"W °d ‘ussneTd

AJIO3RIOCOET Avg o3nVY

"81-91 *d '6861 I9903100/Id2qWeldes ‘68/S "ON ‘eTSsAeTEW
‘zndwnT eTENY ‘TRUOTIRUISIUI USTIOFUI UI ' POOJEdS POSRY-TWTINS PUEB TWIINS
J0J YOOT3INO PUEB UOTIILNIATS 6867 'OZZBTTW "W pu® 'enxqsourx g ‘°r 'exsn:pqu

‘dgT -g86T asnbny ggz-DJFS
~SIWN ‘OWeW “USeI ¥VON ‘"Isumod "deg S ‘A ~POOF peseq-TWTANS pue TWTINS
I0J HOOT3INO PUBR UOTIBNITS 6861  OZZBTTW "W PUBR ‘BITYUSOUTY ¥ ‘'L ‘BYSNIPUOA



Buckley, R. and G.L. Hueckel. 1989. Analysis of Visual Transects for Fish
Assessment on Artificial Reefs. Bull. Mar. Sci. 44(2). P. 893-898,

Buckley R., Itano, D., and T. Buckley. 1989. Fish Aggregation Device (FAD)
Enhancement of Offshore Fisheries in American Samoa. Bull. Mar. Sci. 44(2).
P. 942-949.

Hueckel, G.L. 1989. Predicting Fish Species on Artificial Reefs Using Indicator
Biota From Natural Reefs. Bull. Mar. Sci. 44(2). P. 873-880.

Hueckel, G.L., Buckley, R., and B. Benson. 1989. Mitigating Rocky Habitat Loss
Using Artificial Reefs. Bull. Mar. Sci. 44(2). P. 913-922.

Meier, M., Buckley, R., and J. Polovina. 1989. A Debate on Responsible
Artificial Reef Development. Bull. Mar. Sci. 44(2). P. 1051-1057.

Rackowski, J.P., Wallace, J.R., and E.K. Pikitch 1989. Results of Dover Sole
Tagging Projects Conducted by the Washington Department of Fisheries, 1968-
1971. Wash. Dept. Fish. Tech. Rept. No. 106. 17 p.

Seaman, W. Jr., Buckley, R., and J. Polovina. 1989. Advances in Knowledge and
Priorities for Research, Technology, and Management Related to Artificial
Aquatic Habitats. Bull. Mar. Sci. 44(2). P. 527-532.

Stick, K.S., and L.H. Hreha. 1989. Summary of the 1988 Washington/Oregon
Experimental Thresher Shark Gill Net Fishery. Wash. Dept. Fish. Prog. Rept.
No. 275. 40 p.

OREGON DEPARTMENT OF FISH AND WILDLIFE
2.Reports completed or in press

Barss, W.H. 11989. Maturity  and reproductive cycle for 35 species from the
family Scorpaenidae -off Oregon. . Ore. Dept. Fish and
Wildl., Infor. Repts., 83-7. 36 p. :

Barss, W.H. and R. L. Demory. 1989. Movement of lingcod tagged off thHe central
Oregon coast. Ore. Dept. Fish and wildl., Infor.
Repts., 89-8. 12 p.

Pearcy, W.G., Stein, D.L., Hixon, M.A., Pikitch, E.K., Barss, W.H., and Starr,
R.M. Submersible observations of deep-reef fishes of
Heceta Bank, Oregon (in press, Fish. Bull.).

CALIFORNIA DEPARTMENT QOF FISH AND GAME

Nil Report

-104-



R

~50T~

ZL98 DNINNOY#

2°€C=0I 9°C0:T=Ld 9°9G:G=1d#

‘ DAWd NO QIAOWZEY FTIILAT(OCTOOIWd) 96THd G9E8#

SOILSIIVLS :IDITJINOD NOILAO :€AaNIJ(0TO0DJWJ) :AVIASIA S9E8#

II4NY :IDITANOD NOILA0 :€aNIJ(0T00DdWJ) :A¥1IdSIQ S9€8#

G9£8 ODNINNNY#

(u@ 0 0 88 A DJANI I IW WOQDSN TI¥a) ¥NII NO ¥VED/IAI(0T00DIWd) NO¥
) #

9°22=0I Z'L0:T=L1d T 9T:L=L1#

SOILSIIVLS :IDITANOD NOILAO :‘€ANIJ(0T00DdWd) :X¥IASIA O0T8L#

IIdNY :IDITANOD NOILA0 :€aNIJ(0T00DdWd) :X¥TIASIA 0T8L#

- : 0T8L ONINNOY#

(ud 0 0 68 X OJANI I IW WOADSA TTIV¥.) ¥YNIJI NO. ¥¥ED/LAY(0TO0DIWd) NO¥
#

ITId FAOO ONISSIW qESA#
(u@ 0 0 68 X O4dNI I IW WOQDOSA TTI¥uw) V¥NIJA NO ¥VID

‘seTousbe TENPTATPUT SYI IOBIUOCD

UOTIBRWIOIUT 3JIIOFFS IO PuB Yo3ed OTITOeds aao0w I0J 'SSJINUTK TeNUUY ISIL

sanang ut sizodsx Aousbe TenpTATPuT JO 20eTd 8yl o3el PINOM axodeyg ®3R(g

NIJo®d SpPTmM-23SBOD 8yl 3eyl DBuTisew (6T oyl Hbutanp pssabe sem I HION
3z0day yo3ed YSTFUNOIH SPTM-ISBOD NIJO®J

5 xtpusddy



DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCQUVER IS DFO, CANADA
TR => LANDED CATCH LESS THAN 0.05 METRIC TONS, OR METRIC TONS PER UNIT OF BFFORT LRSS THAN 0.00S

PacFIN 11APR91 15:31 REPORT #291 *BEST AVAILABLE DATA’ PART 1 PAGE 1
US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR ALL AREAS
SPECIES HAND LINE JIG  LONGLINE OTH HK&LN POLE(COM) OTH-KNOWN RVR-TRAWL UNKN-GEAR  DIP NET GILL NET
ARROWTOOTH FLOUNDER _ TR 3.4 R TR - - 0.4 _ -
UNSPECIFIED TURBOTS - - 29.6 - - oz - - - -
ALASKA PLAICE - - - - - -
DOVER SOLE - - 1.T - 13.3 1.2 - 13.7 TR -
ENGLISH SOLE - ™R TR - 6.6 1.6 - 64,3 ™ -
GREENLAND TURBOT - _ 893.1 - - _ _
PETRALE SOLE - TR 0.5 TR 7.2 0.2 - 4.3 R -
REX SOLE - TR - 1.1 0.8 - 10.4 TR -
ROCK SOLE - TR 42.6 - 0.3 _ - 0.7 _
STARRY FLOUNDER - b133 TR s 33 0.1 - - 11.9 - 6.7
YELLOWFIN SOLE - _ TR . - - - -
OTHER FLATFISH - ™ ™ ™R 33.7 - - 59.2 - =
UNSP. FLATFISH - 39.5 ©2.0 TR - 6.7 TR
—..ALL FLATFISH - 0.T 1009.7 ™ 64.7 3.3 - 202.1 0.T 6.4
BLACK ROCKFISH _ _ 14.9 13.4 - - _ _
BOCACCIO - - 0.6 _ 61.3 - - - - -
CANARY ROCKFISH - - 2.0 ™® 16.4 - - - - -
CHILIPEPPER - - _ 30.2 - z - - -
DARKBLOTCHED ROCKFIS - - 0.3 - - - - -
DUSKY ROCKFISH - - 2.2 TR - - - - - -
QUILLBACK ROCKFISH - - 81.5 1.3 - - - - - -
REDBANDED ROCKRFISH - - 11.6 - - - - -
REDSTRIPE ROCKFISH - - 0.4 0.2 - - - -
ROSETHORN ROCKFISH - - 3.0 ™ - - it - - -
ROUGHEYE ROCKFISH - - 129.9 1.3 - - - -
SHARPCHIN ROCKFISH - - - - - - - - -
SHORTRAKER ROCKFISH - - 4.5 - - - - - -
SILVERGREY ROCKFISH - - 2.5 0.T - - - -
SPLITNOSE ROCKFISH - - 1.7 - - - -
YELLOWEYE ROCKFISH - - 431.3 8.7 0.7 - - - - -
YELLOWMOUTH ROCKFISH - - R - - - - -
YELLOWTAIL ROCKFISH - - 3.0 2.7 19.2 - -
OTHER ROCKFISH - - 1186.7 - 184.1 - - 1.3 - 0.2
PACIFIC OCEAN PERCH - - 10.2 - - - - - -
UNSP. POP GROUP - - 111.7 - - - - - - -
SHORTBELLY ROCKFISH - - it - -
THORNYHEADS - - 577.7 0.3 15.3 0.T - 8.3 - -
WIDOW ROCKFISH - - 0.1 0.3 5.7 _ - 206.8 - -
OTHER DEMERSAL RKFSH - - 4.9 ™ - - - - -
OTHER SLOPE RKFSH - - 85.7 0.6 - - - i - =
UNSP. DEMERSAL RKFSH - - 133.4 - - - - - - it
UNSP. PBLAGIC RKFSH - - 16.9 - - - - - - -
UNSP. SLOPE RKFSH - 98.1 . - - -
UNSP. ROCKFISH - 189.7 412.4 239.7 1817.2 5.3 - 650.% 0.T 0.T
—__ALL ROCKFISH - 189.1 3326.0 267.4 2152.8 5.9 - 867.7 0.1 0.2
ATKA MACKEREL : - - ™’ _ _ - - _
JACK MACKEREL - . ™R - - -
LINGCOD - 76.3 - 804.7 177.1 346.3 0.3 - 89.3 - 0.2
PACIFIC COD : - 4.9 17641.7 1.1 ™ - - ™R - 1.0
- PACIFIC WHITING - - = $6.5 - - 491.3 -
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PacFIN 11APR91 15:31 REPORT

#2391

BEST AVAILABLE DATA’

PART 2

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR ALL AREAS

PAGE 1

SPECIES OTHER NETS SEINE SET NET CRAB POT FISH POT OTHER POTS TROLL BEAM TRAWL BTM-TRAWL GFSH-TRAWL
ARROWTCOTH FLOUNDER - - 0.1 - 0.3 6.4 TR - 612.5 4182.6
UNSPECIFIED TURBOTS - - - - - . - - -

ALASKA PLAICE - - - - - - 6.2
DOVER SOLE 3.7 - TR - TR 3.8 TR - 3075.2 13257.6
ENGLISH SOLE 24.4 - 0.1 - - 0.9 TR - 1144.4 1675.2
GREENLAND TURBOT - - - - . - 18.3
PETRALE SOLE 18.T - - TR - 0.3 0.1 - 1022.9 1354.0
REX SOLE 3 - = TR - 0.3 TR - 218.8 754.1
ROCK SOLE TR . TR TR - 23.4 TR - 2073.9 1053.2
STARRY FLOUNDER 1.4 TR 0.2 TR - _ 0.5 - 126.3 877.1
YELLOWFIN SOLE - _ - _ - 2.3 57.9
OTHER FLATFISH 48.7 - 0.T TR - 3.7 R - 116.6 861.1
UNSP. FLATFISH 28.2 - 0.2 TR - 4.0 178.1
___ALL FLATFISH 127.3 33 0.3 0.T 0.3 45.2 0.7 - 8396.1 24275,
BLACK ROCKFISH - - - _ - _ - - 9.3 131.3
BOCACCIO - - - - - - - - 815.9 415.3
CANARY ROCKFISR - - - - - - - - 1771.0 2123.3
CHILIPEPPER - - - - it z - - 172.5 4.9
DARKBLOTCHED ROCKFIS - - - - - - - - 112.1 701.1
DUSKY ROCKFISH - - - - - - - - - 2.7
QUILLBACK ROCRFISH - - - - - - - - TR
REDBANDED ROCKFISH - - - - - - - - - _
REDSTRIPE ROCKFISH - - - - - - - - 1601.3 399.3
ROSETHORN ROCKFISH - - - - - - - -

ROUGHEYE ROCKFISH - - - - - - - - 1003.7 0.3
SHARPCHIN ROCKFISH - - - - - - - - 196.0 402.7
SHORTRAKER ROCKFISH - - - - - - - - 43.9 0.5
SILVERGREY ROCKFISH - - - - - - - - 2814.9 222.1
SPLITNOSE ROCKFISH - - - - - - - - 173.2 117.1
YELLOWEYE ROCKFISH - - - - - - - - 36.4 185.7
YELLOWMOUTH ROCKFISH z - - - - - - 1560.5 379.9
YELLOWTAIL ROCKFISH - t - - - .8 - 2343.6 3407.9
OTHER ROCKFISH 1.7 - - - - ™R §92.2 - 557.8 1229.3
PACIFIC OCEAN PERCH - - - - - - .2 - 5941.2 2845.4
UNSP. POP GROUP - - - - - - - - -
SHORTBELLY ROCKFISH - - _ - - - 2.2
THORNYHEADS 0.3 - - - 0.2 13.3 - - 642.7 2732.3
WIDOW ROCKFISH 37.0 - - - - - - z 726.7 6215.4
OTHER DEMERSAL RKFSH - - - - - - - - -

OTHER SLOPE RKFSH - - - - - - - - - 126.3
UNSP. DEMERSAL RKFSH - - - - z z z - - -
UNSP. PELAGIC RKFSH - - z - - - - - - -
UNSP. SLOPE RKFSH - -

UNSP. ROCKFISH 1792.T - 1.2 0.% 0.7 24.T 141.% - 357.7 3688.%
___ALL ROCKFISH 1831.1 - 1.2 0.5 9.6 37.5 736.6 - 20879.2 25324.5
ATRA MACKEREL - - - _ - - - - . 861.8
JACK MACKEREL — - R
LINGCOD 191.%7 ™R 0.3 0.T 0.T 4.7 §50.3 - 3099.% 2176.0
PACIFIC COD TR" - 0.1 - - TR 540.9 3.0 - 9148.6.  65501.1
PACIFIC WHITING © 0.8 - 6.9 TR - 0.1 8131.9

DATA SOURCE FOR.AREAS CHAR!

1

LOTTE, 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 11APRS91 15:31 REPORT #2391 ‘BEST AVAILABLE DATA’ PART 3 PAGE 1
US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR ALL AREAS

SPECIES MID-TRAWL OTH TRAWLS DBL-SHRIMP SHMP~TRAWL SGL-SHRIMP ALL GEARS
ARROWTCOTH FLOUNDER 69.6 214.3 4.1 0.3 0.2 5094.2
UNSPECIFIED TURBOTS - 673.8 - _ - 703.4
ALASKA PLAICE 6.2
DOVER SOLE 0.3 6§750.7 19.9 5.7 2.2 23154.3
ENGLISH SOLE 0.5 842.4 0.7 R ™R 3761.5
GREENLAND TURBOT 0.2 7878.6 8790.2
PETRALE SOLE 0.7 696.7 9.5 0.T 0.T 3135.3
REX SOLE 5.7 §51.9 0.1 0.1 0.1 1646.6
ROCK SOLE 15.8 23637.4 - 0.2 _ 26847.6
STARRY FLOUNDER 45.0 - - TR 1068.9
YELLOWFIN SOLE 4.3 1601.4 1666.5
OTHER FLATFISH 53.4 578.9 0.7 0.2 TR 1755.9
UNSP. FLATPISH 471.7 2544.2 0.7 3275.3
__ALL FLATFISH 622.8 46115.4 25.2 7.3 2.3 80905.9
BLACK ROCKFISH 29.0 _ - 197.8
BOCACCIO 79.% 273.0 ™ - 0.T 1646.2
CANARY ROCRFISH 45.0 63.3 21.9 - 0.7 4043.6
CHILIPEPPER 516.5 _ - 724.2
DARKBLOTCHED ROCKFIS 3.0 131.3 TR - 0.5 948.9
DUSKY ROCKFISH - - _ - - 5.0
QUILLBACK ROCKFISH - - - - - 82.8
REDBANDED ROCKFISH - 11.6
REDSTRIPE ROCKFISH 13.3 2.3 0.2 - 0.7 2008.2
ROSETHORN ROCKFISH - - - - 3.0
ROUGHEYE ROCKFISH 0.3 - 1134.8
SHARPCHIN ROCKFISH _ 1.7 0.T - 0.% 613.6
SHORTRAKER ROCKFISH TR - - - _ 49.3
SILVERGREY ROCKFISH 16.5 - 3056.2
SPLITNOSE ROCKFISH 1.6 39.T 0.T - 0.T 332.7
YELLOWEYE ROCKFISH TR 4.3 ™ - 0.1 666.7
YELLOWMOUTH ROCXFISH 42.1 0.2 - 0.1 1982.7
YELLOWTAIL ROCKFISH 2046.4 134.3 534.9 24.1 8518.6
OTHER ROCKFISH 0.4 236.0 4.1 1.7 1.4 3996.8
PACIFIC OCBAN PERCH 121.9 8.8 1.2 - 0.4 8929.2
UNSP. POP GROUP _ 7105.5 - - _ 7217.2
SHORTBELLY ROCKFISH TR 2.2
THORNYHEADS 0.T * 7350.7 4.7 - TR 11346,

WIDOW ROCKFISH 5997.3 1217.4 2.6 - 0.1 14409.3
OTHER DEMERSAL RKFSH - - - - 4.9
OTHER SLOPE RKFSH 2.2 - - - 214.8
UNSP. DEMERSAL RKFSH - 60.7 - - - 194.2
UNSP. PELAGIC RKFSH - 1589.3 - - - 1606.2
UNSP. SLOPE RKFSH 16511.4 16609.5
UNSP. ROCKFISH 1.7 3523.1 16.T 502:7 3.7 13366.5
___ALL ROCKFISH 8370.9 38809.9 586.1 503.0 32.0  103922.3
ATRA MACKEREL 84.2 17497.3 . - _ 18443.3
JACK MACKEREL ™
LINGCOD 9.3 455.9 4.3 14.3 4.% 8035.0
PACIFIC COD 1201.1 83256.1 $.3 2.3 0.2 177307.4
PACIFIC WHITING 883a.1 6746.3 - - _ 24279

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO, CANADA'
TR => LANDED CATCH LESS THAN-0.0S METRIC TONS, OR METRIC TONS PER.UNIT OF BFFORT LESS THAN 0.00§
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PacFIN 11APRS1 15:37 REPORT #291 'BEST AVAILABLE DATA’ PAGE 3

US~CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR ALEUTIAN AREA

SPECIES LONGLINE OTHER POTS GFSH-TRANL MID-TRAWL OTH TRAWLS ALL GEARS
ARROWTOOTH FLOUNDER _ 0.8 0.8
UNSPECIFIED TURBOTS 0.7 - _ - 197.T 197.7
GREENLAND TURBOT 582.7 - - 4179.8 4762.5
ROCK SOLE _ - 11.7 - 40.8 51.8
YELLOWFIN SOLE - - - 0.4 0.4
UNSP. FLATFISH - - 0.3 - 53.0 53.9
___ALL FLATFISH 583.3 - 12.6 - 4471.0 5067.0
BLACK ROCKFISH ™ - - - _ TR
YELLOWEYE ROCKFISH 1.1 - - - 1.1
PACIFIC OCEAN PERCH 0.9 - 121.3 - 122.5
UNSP. POP GROUP 85.2 - - 3572.% 3657.9
THORNYHEADS 104.0 - 0.3 - 35.5 140.0
OTHER SLOPE RKFSH TR - _ - TR
UNSP. DEMERSAL RKFSH 83.8 - - - 0.T 83.9
UNSP, PELAGIC RKFSH 3.8 - - - 4.1 7.9
UNSP. SLOPE RKFSH - - 16.4 16.4
UNSP. ROCKFISH 55.3 - 4.1 - 171.8 231.4
___ALL ROCKFISH 334.5 - 126.1 - 3800.5 4261.1
ATRA MACKEREL 842.5 - 14339.0 15181.5
PACIFIC COD . 284.9 19.7 487.9 - 3745.0 4535.8
SABLEFISH 2156.8 8.3 96.6 986.5 3248.2
WALLEYE POLLOCK _ _ 4.9 104.2 4853.4 4962.6
UNSP. ROUNDFISH =] - _ - R
___ALL ROUNDFISH 2440.7 27.3 1432.7 104.2 23923.3 27928.1
UNSPECIFIED SQUID - - - 2.0 2.0
UNSP. GROUNDFISH 19.7 - - - 87.6 107.0
___MISC. GROUNDFISH 15.4 - - - 89.6 109.1
ALL GROUNDFISH 3378.1 27.3 1570.7 104.2 32285.1 37365.3

DATA SQURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO, CANADA
TR => LANDED CATCH LESS THAN Q.05 METRIC TONS, OR METRIC TONS PER UNIT OF EFFORT LESS THAN 0.00S
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PacFIN 11APRS91 15:38 REPORT #291

US-CANADA DOMESTIC GEAR

REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR AREA 1 AREA

'BEST AVAILABLE DATA’

SPECIES LONGLINE OTH HK&LN OTH-KNOWN OTHER POTS GFSH-TRAWL MID-TRAWL OTH TRAWLS ALL GEARS
ARROWTOOTH FLOUNDER _ - - 119.3 3l.s 151.0
UNSPECIFIED TURBOTS 28.3 - - - - 465.7 494.3
ALASKA PLAICE - - - 5.3 - 5.3
DOVER SOLE - - - - 0.3 0.3
GREENLAND TURBOT 208.7 - - - 14.3 0.2 3612.3 3835.5
REX SOLE - - 3.1 3.1 6.2
ROCK SOLE 41.3 - - 0.7 36.9 9.6 23365.7 23454.3
STARRY FLOUNDER - - - 0.9 0.

YELLOWFIN SOLE -z - - - 55.6 4.3 1519.7 1580.3
OTHER FLATFISH - - - 7.4 53.1 60.5
UNSP. FLATFISH 5.3 - - 59.0 455.4 1530.% 2050.3
___ALL FLATFISH 284.3 - - 0.7 301.7 558.5 30493.7 31638.9
SHORTRAKER ROCKFISH - - - 0.5 _ - 0.

YELLOWEYE ROCKFISH 1.2 - - - 0.5 - 1.

PACIFIC OCEAN PERCH TR - - - 25.0 34.7 59.

UNSP. POP GROUP 10.9 - - - _ - 1126.T 1137.

THORNYHEADS 8.2 - - - TR TR 75.0 83.

OTHER SLOPE RKFSH - - - 0.6 2.2 2.

UNSP. DEMERSAL RKFSH 5.7 - - - 1.7 7.

UNSP. ROCKFISH 8.1 - - - 0.3 1.9 56.8 66.

___ALL ROCKFISH 34.2 - - - 26.9 37.2 1259.3 1357.6
ATKA MACKEREL - 19.3 84.2 2979.8 3083.3
PACIFIC COD 2735.F TR - 88.3 27477.6 944. §7116.7 98362.5
SABLEFISH 523.6 _ - 0.1 . §73.5 1202.2
WALLEBYZ POLLOCK 71.0 - - 29484.8 164916.F  569658.4  764131.0
—_ALL ROUNDFISH 3330.2 ™ - s8.7 56986.7  165945.3  640428.4 866779.0
UNSPECIFIED SQUID 0.4 - 0.3 - 3.6 146.1 3.3 153.7
UNSP. GROUNDFISH 5.2 - - $1.0 29.5 65.9 151.6
___MISC. GROUNDFISH 5.6 - 0.3 - s4.6 175.6 69.2 305.2
ALL GROUNDFISH 3654.3 TR 0.3 89.1 57369.9 166716.6  672250.5  900080.7

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 11APRS1 15:39 REPORT #2951 ‘BEST AVAILABLE DATA’ PAGE 7
US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR CHIRIKOF AREA

SPECIES LONGLINE OTHER POTS GFSH-TRAWL OTH TRAWLS ALL GEARS
ARROWTOOTH FLOUNDER - _ 0.9 4.4 6.1
DOVER SOLE - 2.1 2.1
ROCK SOLE - - 85.7 70.7 156.4
YELLOWFIN SOLE - - TR TR
OTHER FLATFISH - - 3.7 3.4
UNSP. FLATFISH - - 5.5 379.T 384.5
___ALL FLATFISH - - 105.1 454.2 560.1
BLACK ROCKFISH - _ 0.6 - 0.6
CANARY ROCKFISH - TR - TR
ROUGHEYE ROCKFISH 0.T - - - 0.1
YELLOWEYE ROCKFISH 0.2 - - - 0.2
PACIFIC OCEAN PERCH 1.0 - - 1.0
UNSE. POP GROUP 1.1 - 48.% 49.6
THORNYHEADS 67.9 - 0.2 423.3 491.9
OTHER SLOPE RKFSH 1.2 - 0.4 1.6
UNSP. DEMERSAL RKFSH 3.7 - - 0.3 3.9
UNSP. PELAGIC RKFSH - - 78.7 78.7
UNSP. SLOPE RKFSH 9.3 - - 2018.38 2019.4
UNSP. ROCKFISH 0.1 - TR 19.9 20.

___ALL ROCKFISH 75.9 - 1.3 25%0.0 2667.2
ATKA MACKEREL _ 14.7 14.7
PACIFIC COD 157.% 17.7 3469.2 1059.8 4703.7
SABLEFISH 2193.1 - 4.5 407.4 2605.0
WALLEYE POLLOCK 177.1 23099.7 23755.4
__ALL ROUNDFISH 2350.% 17.7 3650.8 24581.7 31078.8
UNSP. GROUNDFISH 1.5 - 7.6 1.0 10.1
_.. MISC. GROUNDFISH 1.5 - 7.6 1.0 10.1
ALL GROUNDFISH 2428.1 17.0 3764.8 27626.9 34316.2
PACIFIC HALIBUT 311.6 311.6

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 PEBR UNIT OF EFFORT LESS THAN 0.005
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PacFIN 1lAPR91 15:41 REPORT #291

US—-CANADA DOMESTIC GEAR

SPECIES

LONGLINE OTH HK&LN

REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR YAKUTAT AREA

'BEST AVAILABLE DATA’

OTHER POTS GFSH-TRAWL MID-TRAWL

OTH TRAWLS ALL GEARS

ARROWTOOTH FLOUNDER
DOVER SOLE
GREENLAND TURBOT
ROCK SOLE

UNSP. FLATFISH
___ALL FLATFISH

BLACK ROCKFISH
BOCACCIO

CANARY ROCKFISH
DARKBLOTCHED ROCKFIS
DUSKY ROCKFISH
QUILLBACK ROCKFISH
REDBANDED ROCKFISH
REDSTRIPE ROCKFISH
ROSETHORN ROCKFISH
ROUGHEYE ROCKFISH
SHORTRAKER ROCKFISH
SILVERGREY ROCKFISH
YELLOWEYE ROCKFISH
YELLOWTAIL 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
WALLEYE POLLOCK
UNSP. ROUNDFISH
___ALL ROUNDFISH

UNSP. GROUNDFISH
MISC. GROUNDFISH

ALL GROUNDFISH
PACIFIC HALIBUT

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION QOF 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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32.7
32.7

32.8

38.1 38.1
- 1.0

1.3

2.2 2.2
18.9 18.9
59.1 61.5
_ 0.3

- 0.1

- TR

- 0.5

- 0.1

- 0.8

- 2.4

- 0.1

- 0.3

- 40.8

- 0.4

- 0.3

- 52.6

- 1.0
3.6

12,7 12.5
327.4 399.3
_ 0.1
21.0

25.7 21.7
657.5 657.5
4407.1 4409.6
13.5

5429.F 5644.5
43.2

4.8 18.2
501.6 7220.1
- 32.8

™

506.2 7314.2
6.3 1.6
6.3 7.6

6001.1  13027.8
_ 945.6
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‘ PacFIN 11APR91 15:43 REPORT #2391

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR UNK-ALASKA AREA

SPECIES LONGLINE MID-TRANL ALL GEARS
ARROWTOOTH FLOUNDER - 0.2 0.2

ALL FLATFISH - 0.2 0.2
UNSP. ROCKFISH 0.1 TR 0.1

ALL ROCKFISH 0.1 TR 0.1
LINGCOD TR _ TR
SABLEFISH TR TR
WALLEYE POLLOCK _ 92.7 92.7

ALL ROUNDFISH ™® 92.7 92.8
ALL GROUNDFISH 0.2 93.0 93.1
PACIFIC HALIBUT 323.3 323.3

DATA SQURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION OF VANCOUVER IS DFO, CANADA
OR METRIC TONS PER UNIT OF EFFORT LES3 THAN 0,005

TR => LANDED CATCH LESS THAN 0.05 METRIC TONS,

'BEST AVAILABLE DATA’

PAGE 11
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PacFIN 11APR91 15:45 REPORT #2951

'BEST AVAILABLE DATA’

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR GRGIA STRT AREA

SPECIES LONGLINE  GILL NET SEINE TROLL BTM-TRAWL GFSH-TRAWL MID-TRAWL SHMP-TRAWL ALL GEARS
ARROWTOOTH FLOUNDER _ _ - _ 0.3 - - - 0.3
DOVER 30LE - - - - 1.5 - - - 1.5
ENGLISH SOLE - - - ] 64.3 - - - 64.3
PETRALE SOLE - - - _ 0.4 - - - 0.4
REX SOLE - - - - TR - - - R
ROCK SOLE - - - 16.4 - - - 16.4
STARRY FLOUNDER - - - 0.7 46.7 - - - 47.1
OTHER FLATFISH - - - _ 12.8 - - 12.8
UNSP. FLATFISH - - - TR - - 0.7 0.7
__ALL FLATFISH - - - 0.4 142.3 - - 0.7 143.5
BOCACCIO _ - - - R -~ _ - TR
CANARY ROCKFISH - - - - R - - - TR
SILVERGREY ROCKFISH - - - - TR - - - TR
YELLOWEYE ROCKFISH - - - TR - - - TR
YELLOWTAIL ROCKFISH TR - - 0.3 0.7 - - 1.0
OTHER ROCKFISH 8.6 TR - 3.1 2.3 - - 0.T 462.1
PACIFIC OCEAN PERCH - - - 0.1 - - - - 0.1
UNSP. ROCKFISH - - - -

___ALL ROCKFISH 88.8% ™R - 371.3 3.1 - - 0.T 463.3
LINGCOD 14.5 TR TR 63.0 2.9 - - R 80.4
PACIFIC COD 6.1 - _ 1.4 604.0 - 0.1 611,7
PACIFIC WHITING _ - - TR - 7076.7 . 7076.7
SABLEFISH - - - TR 0.2 - - - 0.2
WALLEYE POLLOCK - = 0.4 - 435.% 435.7
—ALL ROUNDFISH 20.% TR TR 64.7 607.4 - 7512.1 0.T 8204.7
SPINY DOGFISH $27.4 - - 7.9 99.3 _ 52.3 687.0
UNSPECIFIED SHARK 0.3 - - _ - - - 0.3
UNSPECIFIED SRATE 4.1 - - 1.3 - - - TR 6.0
UNSPECIFIED SQUID - - - - TR - - - TR
OTHER GROUNDFISH - 12,1 - 12.1
UNSP. GROUNDFISH ™ 7.3 - 0.T - - - 7.9
__MISC. GROUNDFISH 531.9 7.8 - 3.3 111.7 - 52.3 R 713.2
ALL GROUNDFISH 641.0 7.9 ™ 446.3 864.2 7564.4 1.0 9524.7

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRAIT, AND THE CANADIAN PORTION
TR => LANDED CATCH LESS THAN 0,05 METRIC TONS,

OF VANCOUVER IS DFO, CANADA
OR METRIC TONS PER UNIT OF BFFORT LESS THAN 0.005

PAGE 13
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PacPIN 11APR91 15:46 REPORT #291 *BEST AVAILABLE DATA’ PART 2 PAGE 14

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR PUGET SND AREA

SPECIES GFSH-TRAWL ALL GEARS
ARROWTOOTH FLOUNDER 7.5 7.5
DOVER SOLE 6.6 6.8
ENGLISH SOLE 305.4 305.6
PETRALE SOLE TR TR
ROCK SOLE 27.5 27.5
STARRY FLOUNDER 290.9 291.2
OTHER FLATFISH 23.7 23.8
___ALL FLATFISH 661.6 662.4
UNSP. ROCKFISH 116.1 161.4
___ALL ROCKFISH 116.1 161.4
LINGCOD 23.9 35.0
PACIFIC COD 276.1 286.4
PACIFIC WHITING 63.6 63.6
SABLEFISH 0.8 20.1
WALLEYE POLLOCK 3.3 3.3
OTHER ROUNDFISH 11.7
___ALL ROUNDFISH 367.7 420.0
SPINY DOGFISH 349.5 1127.5
UNSPECIFIED SQUID 0.5 0.5
OTHER GROUNDFISH 105.2 1409.4 .
UNSP. GROUNDFISH TR .. TR
___MISC. GROUNDFISH 455.2 2537.4
ALL GROUNDFISH 1600.5 3781.1
PACIFIC HALIBUT _ 23.6
PINK SHRIMP 9.9

DATA SOURCE FOR AREAS CHARLOTTE, GEORGIA STRALT, 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 LEZSS THAN 0.00S
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_PINK SHRIMP . - - - z -

PacFIN 11APRS1 15:48 REPORT #291 ’BEST AVAILABLE DATA' PART 1 PAGE 16

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR COLUMBIA AREA

SPECIES JIG  LONGLINE OTH HK&LN GILL NET CRAB POT FISH POT OTHER POTS TROLL GFSH~TRAWL MID~TRAWL
ARROWTCOTH FLOUNDER _ 1.0 TR _ - 0.3 - TR 1517.3

DOVER SOLE - 0.1 _ - - TR - TR 8989.5 0.T
ENGLISH SOLE - TR - z = - - 906.2 0.1
PETRALE SOLE TR 0.2 R - TR - - 0.T 1088.9

REX SOLE - _ _ - TR - - TR 3s51.0 0.T
ROCK SOLE - - it - TR - - TR 6.0 -
STARRY FLOUNDER - - TR TR = - - TR 306.3 -
OTHER FLATFISH - ™R TR TR - TR 374.0

__ALL FLATFISH TR 1.3 ™R i) 0.1 0.3 - 0.1 13539.2 0.2
BLACK ROCKFISH _ - - - _ - - - 124.7 .
BOCACCIO - - - - - - - - 239.2 49.%
CANARY ROCKFISH - - - - - - - - 1295.9 0.3
CHILIPEPPER - - - - - - - 4.4
DARKBLOTCHED ROCKFIS - 0.2 - - C - - - 643.4 2.9
REDSTRIPE ROCKFISH - - - - - - - - 332.6 0.9
SHARPCHIN ROCKFISH - - - - - - - - 354.3 -
SILVERGREY ROCKFISH - - - - - - - - 189.1

SPLITNOSE, ROCKFISH - - - - - - - C 101.2 0.2
YELLOWEYE ROCKFISH - - - - - - - - 157.6 ™R
YELLOWMOUTH ROCKEISH - - - - - - 337.2 0.7
YELLOWTAIL ROCKFISH - 2.2 2.7 - - - - 0.T 2249.6 76.9
OTHER ROCKFISH - 86.8 - - - - - _ 805,1 TR
PACIFIC OCEAN PERCH - TR - - - - - - 1101.9 0.1
SHORTBELLY ROCKFISH - - - - = - 2.2
THORNYHEADS - 0.3 - - 0.2 - - 1655.4 0.T
WIDOW ROCKFISH 0.1 0.3 - - - 5454.8 4791.7
UNSP. ROCKFISH 18.7 51.2 202.5 TR 0.7 0.3 - 102.5 52.9

___ALL ROCKFISH 18.7 141.3 205.5 TR 0.4 0.6 - 102.6 15101.6 4923.%
JACK MACKEREL T _ - - © TR

LINGCOD 0.T 22.3 83.1 - 0.7 0.7 - 28.3 1246.9 0.3
PACIFIC COD - 0.7 - - - TR - ™ 1258.4 TR
PACIFIC WHITING - - - - 32.2 83.5
SABLEFISH ™R 837.T 0.T - - 1057.2 - 0.2 2360.5 0.1
WALLEYE POLLOCK _ _ - - - - - ™ -
UNSP. ROUNDFISH TR 0.T - - TR

—_ALL ROUNDFISH 0.T 960.7 83.3 z 0.T 1057.3 - 23.7 4890.1 84.T
SPINY DOGFISH - 7.6 ™ - _ R 3.3

OTHER GROUNDFISH - 0.8 5.4 2.7 0.7 - ™ 0.1 23.2 -
UNSP. GROUNDFISH - ™ 0.6 TR - _ ™ 4.6 -
___MISC. GROUNDFISH - 9.5 5.9 2.7 0.8 - ™ 0.1 31.2 -
ALL GROUNDFISH 18.8 1011.8 294.7 2.7 1.4 1058.2 ™R 131.9 33570.1 5007.9
PACIFIC HALIBUT 90.1 0.3 0.9 0.3

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 11APR91 15:50 REPORT #291 "BEST AVAILABLE DATA’ PAGE 17

US~-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR COL RIVER AREA

SPECIES RVR-TRAWL  DIP NET GILL NET ALL GEARS
STARRY FLOUNDER _ _ 6.3 6.3
ALL FLATFISH - - 6.3 6.3
OTHER ROUNDFISH 6.2 1369.2 20.4 1395.8
ALL ROUNDFISH 6.2 1369.2 20.4 1395.8

ALL GROUNDFISH 6.2 1369.2 26.7 1402.1

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 11APR91 15:50 REPORT #291 ‘BEST AVAILABLE DATA’

US~CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR EUREKA AREA

SPECIES TROLL BTM-TRAWL GFSH-TRAWL MID-TRAWL OTH TRAWLS DBL-SHRIMP SGL-SHRIMP ALL GEARS
ARROWTCOTH FLOUNDER - 2.6 3.5 _ 24.7 TR 0.2 30.9
DOVER SOLE - 511.7 549.8 - 2706.9 0.3 0.9 3789.0
ENGLISH SOLE - 15.5 18.7 - 250.0 - TR 303.5
PETRALE SOLE - 12.2 39.8 - 259.2 - TR 317.2
REX SOLE - 33.9 19.3 - 169.7 - _ 225.6
ROCK SOLE R - TR - - TR
STARRY FLOUNDER - 3.7 0.% - 17.1 - TR 24.0
OTHER FLATFISH - 8.8 8.9 - 225.6 - TR 259.4
UNSP. FLATPISH - 0.1 - 0.9 1.7
__ALL FLATFISH R 587.9 640.5 - 3654.0 0.3 1.T 4951.4
BLACK ROCKFISH _ 6.6 _ 28.1 - 34.7
BOCACCIO - 3.5 13.3 ™® 34.9 - - 52.0
CANARY ROCKFISH - 2.6 3.8 0.1 36.8 - - 7.3
CHILIPEPPER - 3.3 0.5 _ 38.8 - - 42.6
DARKBLOTCHED ROCKFIS - 10.8 10.7 - 87.8 - - 109.3
REDSTRIPE ROCKFISH - 0.1 9.5 - 2.3 - - 3.0
SHARPCHIN ROCKFISH - 0.3 2.1 - 14.3 - - 17.3
SILVERGREY ROCKFISH - 1.1 - - - 1.1
SPLITNOSE ROCKFISH - 2.7 3.4 - 17.7 - - 22.9
YELLOWEYE ROCKFISH - 0.2 7.5 2.6 10.2
YELLOWTAIL ROCKFISH - 2.3 80.5 3.% 28.9 2.% 1.3 124.6
OTHER ROCKFISH - 4.6 42.2 - 50.8 - - 116.7

. PACIFIC OCEAN PERCH - 1.0 4.2 - 8.6 - - 13.9
THORNYHEADS - 429.9 772.8 3186.5 - TR 4397.9
WIDOW ROCKFISH 63.0 170.7 120.7 779.9 - 1299.1
UNSP. ROCKFISH 0.3 13.7 0.8 _ 297.5 - 0.3 927.6
___ALL ROCKFISH 0.9 544.7 1142.6 129.7 4615.1 2.% 2.5 7244.2
LINGCOD 1.3 11.8 57.4 1.2 114.3 0.9 2.8 378.4
PACIFIC COD - 0.1 - TR - - 0.2
PACIFIC WHITING - 0.T - 6745.8 - 7291.8
SABLEFISH 170.6 369.7 1013.1 M| 0.2 1643.4
___ALL ROUNDFISH 1.3 182.5 426.6 1.2 7873.3 0.9 3.0 9313.7
OTHER GROUNDFISH - 0.1 38.4 - 4.4 - TR 46.4
UNSP. GROUNDFISH - 9.8 - 45.5 - _ 60.4
___MISC. GROUNDFISH - 9.9 38.7 49.3 - ] 106.9
ALL GROUNDFISH 2.2 1324.9 2248.1 130.3 16192.2 3.8 6.6 21616.2
CALIFORNIA HALIBUT - ™ - - 0.7 - - 1.4
PACIFIC HALIBUT - - - 0.1
PINK SHRIMP ' 5504.2 1141.3 959.T 7604.7

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 ZFFORT LESS THAN 2.00S

PART 2 PAGE 18



§00°0 HNVHI SSZT I¥OJJd JO LINN ¥EE SNOL OIMIAW MO °‘SNOL DIMLEW §0°0 NVHI ST HOIYD QUANV] <= UL -

VAVRYD ‘0d0 £1 WEANOONVA J0 NOIIUOd NVIAVNYD BHI ONV ‘IIVHIS VISNOZO ‘ZIIOTHVHD SVEYV ¥O4 ED¥NOS WIVC

- - - _ - - - - - HINHS ANId
- - 1°0 - - INGITVH DIJIDV
50 10 6°501 8°0¢ (344 INGITVH YINYOZITYD
A TLSE §°81 yLLLY z'0 5°69L (33 yoL2S1 Te0¢ HSIJANNOYWD TTV

¥l z'0 - y*9z ul 9°8 - 1°8 3 HEIIANNOWS *DSIH
wl - 8°21 Hl 9°¢ - T2 HEIJANAOUD ' aBENN
L z°0 9°€1 - 0°¢ 65 Hi HEIJANAOND WEHIO

€2 s 1¢€8 S z°922 - v°66 L't 6°59v 6°L2 HSIZANNOY TTV
81 £°628 s £°2s - €°0¢ 21 1'6L2 L2 HSIITTAVE
- . yl - 8l - €0 _ ONILIHN DIJIDVE
1°0 - ul - "l ol - aod 5I3IoVE
50 z°Z 6°ELT 5-89 €0 9°981 QODOKRIT
z'11 ve61 - [3d4421 1°0 9'015 vy ¥°8001 12 HELIOOY TIV
2'11 £ 11 - 0°9LET I'0 0°TLY £y v €26 61 HEIJINO0¥ °dSNn
_ - 0°LE - 3843 1383 HSIDO0¥ MOTIM
- 18 - £°0 - ¥t 10 v01 z°0 SAVEHANHOKL
- _ - - - _ - T ze - HSIINOOY WEHIO

- - - - - - - yLT - HEIJNOO¥ TIVIMOTIEA -

- - - - - - - 10 - HSIJNO0¥ ERIMOTIZX
- - - - - - - - - HSIJNOO¥ BSONIITES
- - - - - - - - SI4NO0Y GEHOLOTENYVA
- - - - - - - €9 - YaadadITIRD
- - - - - - - z°2 - HSINIO0W ANVNYD
1eze 0139¥208

H 0°9 - §°TT1 1 8081 6"t 0°sy Hl HSIJIVIZ TIV
- i - s 0z - £°c ¥l L1 HEIZIVIZ 'dsNn
- 20 - 1°8Y - L'EY - L'0E i HSIIIVI3 WAHIO
- - - vl - 9°8 - ql - YIANNOTE AWMNIS
- Hl Lo €0 - TIOS YOO
vl 10 - 1€ Hl 58 80 50 06 XIY
¥l 1°0 - 9°11 ¥l L°62 z'0 v'g ¥l TI08 TTVHIE
¥l z°0 - v €2 ¥l 8°SY 9°1 6°¢ TIOS HSITONE
- 8 - 3 Hl 1°01 z't I3 I TI0S WIANOCD
veo |l YIANNOTA HIOOIMOWYY
TI081 S104 ¥EHIO 104 HSIZ  SIEN YIHIO 13N dIC UVEO-NINO  NMONN-HIO (WOD)ZTOd ENITONOT [rabet-CH

VIV ATYEINOW HOJ €861 ¥WOJ (SNOIW) HOIVD QRANYT HSIJGNNOYD "WWOD INOJEY ¥VED JILSIWOd VIVNYD-SN

I¥vd

SNIVG TTEVIIVAY LS3E,

1624 IHOJEM 2§:6T T6WAVIT NIId®Rd



PacFIN 11APR91 15:52 REPORT #291 'BEST AVAILABLE DATA’ PART 2 PAGE 19

US-CANADA DOMESTIC GEAR REPORT: COMM. GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR MONTEREY AREA

SPECIES OTH TRAWLS ALL GEARS
ARROWTOOTH FLOUNDER 0.1 1.0
DOVER SOLE 4037.6 4464.4
ENGLISH SOLE 581.5 740.9
PETRALE SOLE 432.1 536.8
REX SOLE 478.2 536.7
ROCK SOLE 8.0 9.5
STARRY FLOUNDER 27.6 37.9
OTHER FLATFISH 353,2 535.1
UNSP. FLATFISH 16.0 45.1
__ALL FLATFISH 5934.2 6907.4
BOCACCIO 236.5 323.4
CANARY ROCKRFISH 25.5 28.8
CHILIPEPPER 476.3 651.9
DARKBLOTCHED, ROCKFIS 39,2 41.8
SPLITNOSE ROCKFISH 21.7 43.2
YELLOWEYE ROCKFISH 1.7 1.8
YELLOWTAIL ROCKFISH 104.7 126.8
OTHER ROCKFISH 184.3 232.8
THORNYHEADS 1609.5 1731.2
WIDOW ROCKFISH 425.6 547.3
UNSP. ROCKFISH 2860.3 6001.9
—_ALL ROCKFISH 5985.2 9730.9
LINGCOD 338.9 806.9
PACIFIC COD 0.1
PACIFIC WHITING 0.T 0.4
SABLEFISH : 1234.7 2606.2
___ALL ROUNDFISH 1573.6 3413.6
OTHER GROUNDFISH 5.2 28.5
UNSP. GROUNDFISH 28.0 56.6
___MISC. GROUNDFISH 33.2 85.0 -
ALL GROUNDFISH 13526.1 20136.9
CALIFORNIA HALIBUT 105.6 302.9
PACIFIC HALIBUT 0.1
PINK SHRIMP 177.3 177.5

DATA SOURCEZ 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 1l1APR91 15:54 REPORT #291 'BEST AVAILABLE DATA’ PART 2 PAGE 20
US-CANADA DOMESTIC GEAR REPORT: COMM, GROUNDFISH LANDED CATCH (MTONS) FOR 1989 FOR CONCEPTION AREA
SPECIES ALL GEARS

DOVER SOLE 4.7
ENGLISH SOLE 14.6
PETRALE SOLE 13.1
REX SOLE 3.7
ROCK SOLE TR
STARRY FLOUNDER 0.3
OTHER FLATFISH 3.1
UNSP. FLATFISH 16.0
___ALL FLATFISH $5.4
BOCACCIO 38.7
CANARY ROCKFISH 13.0
CHILIPEPPER 23.7
REDSTRIPE ROCKFISH 0.2
SPLITNOSE ROCKFISH 1.7
YELLOWEYE ROCKFISH 0.5
YBLLOWTAIL ROCKFISH 1.7
OTHER ROCKFISH 161.1
THORNYHEADS 10.5
WIDON ROCKFISH 4.0
UNSP. ROCKFISH 931.5
____ALL ROCKFISH 1196.6
LINGCOD 20.6
PACIFIC WHITING 8.2
SABLEFISH 29.2
__ALL ROUNDFISH 58.0
OTHER GROUNDFISH 74.7
UNSP. GROUNDFISH 5.7
___ MISC. GROUNDFISH 80.4
ALL GROUNDFISH 1390.4
CALIFORNIA HALIBUT 238.4
PINK SHRIMP 7.5

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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Appendix H

Biological samples of hagfish collected by the Oregon Department of Fish and
Wildlife, 1988 and 1989.

Characteristic Black hagfish Pacific hagfish
n=888 n=844
Length range, cm 15-52 10-68
mean length, cm: 35 40
Length at maturity
Males, first/full 28/41 32/42
50% 34 35
Females, first/full 33/42 30/51
50% 37 42
Fecundity (eggs >20mm)
range 2-24 3-43
mean 12.2 21.6

-136-






