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L CALL TO ORDER

Mr. Sandy McFarlane, acting chairman, called to order the 34rd Annual Meeting of the Technical
Sub-Committee (TSC) at 0810 hours on May 4, 1993, at Hudson House, in Monterey, California.

IL APPOINTMENT OF SECRETARY

Mr. Dave Thomas of the California Department of Fish and Game was appointed to serve as
secretary.

1. INTRODUCTIONS

Members and other participants introduced themselves. Participants are listed below by agency,
with Technical Sub-Committee members indicated by asterisks.

Canada - Department of Fisheries and Oceans (DFO)
Biological Sciences Branch
* Mr. Sandy McFarlane (acting Chairman)
Dr. Jake Rice
Mr. Ed Zyblut

United States
Pacific States Marine Fisheries Commission (PSMFEC)
Mr. Larry Six (for Mr. Guy Thornburgh)

Pacific Fishery Management Council (PFMC)
Mr. Jim Glock

National Marine Fisheries Service - Auke Bay Lab
Mr. Dave Clausen

National Marine Fisheries Service - Alaska Fisheries Science Center (AFSC)
* Mr. Mark Wilkins
Mr. Tom Wilderbuer

National Marine Fisheries Service - Southwest Fisheries Science Center (SWFSC)
Dr. Pete Adams

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

Washington Department of Fisheries (WDF)
* Mr. Tom Jagielo
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PacFIN-PSMFEC Data Series Project

M Wilkins noted that NMFS-REFM will provide copies of HAL database on
request but no further updates of the database are planned. PacFIN data
reports will be adopted as the data of choice.

Stock assessment groups

3.

Other

Yellowtail rockfish
See Appendix D for Yellowtail Report prepared by R.D. Stanley.

The TSC accepted the report and thanked everyone for their effort.
They encouraged continued cooperation in stock assessment but
recommended that the working group be disbanded.

Pacific whiting (hake)

Canadian and U.S. scientists continue to agree on the status of the
stock but Can./U.S. allocation continues to be a problem. It was noted
that there are two working groups, one diplomatic in nature
supporting the Can./U.S. negotiations and the second generating the
assessments.

Dover sole age validation

No progress has been made on Dover sole age validation. The west
coast flatfish survey(NMFS) was canceled. Mr. Tom Jagielo and Mr.
Bill Barss drafted recommendations concerning Dover sole and
Arrowtooth Flounder.

Sablefish Symposium report

A TSC successfully sponsored a symposium on the Biology and
Management of Sablefish April 13-15, 1993 in Seattle WA.
Proceedings will be published as a NOAA document. There was
concern that although the papers will be published, the panel
discussions will be lost. Therefore TSC will ask session chairs to put
together a summary of important management issues and suggested
areas of cooperative research, coordinated by Mr. G. McFarlane.
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Canada was in the process of handing over authority of regulations to conservation
councils (user groups) leaving scientists without much latitude to make decisions.

2. Pacific Fishery Management Council (PFMC)

In 1992, the PFMC continued several management processes and operations initiated under the
revised fishery management plan. Harvest guidelines were established for species in need of
individual management attention, providing flexibility to allow landing of incidental amounts in
case an annual harvest target was reached prematurely. For the first time, Pacific whiting,
shortbelly rockfish and jack mackerel were managed under harvest guidelines instead of quotas,
since American fishermen and processors were expected to utilize the entire amount available for
harvest. Little fishing for shortbelly rockfish and jack mackerel occurred, but the entire whiting
harvest was taken and processed by U.S. operations. Allocation of the whiting resource between
competing user groups was accomplished through an emergency federal regulation.

Most trip limits were replaced with periodic limits on the cumulative catch by individual vessels
in 1992. This approach appeared successful and was continued in 1993. Two week cumulative
limits were initially placed on most species and a four week limit on widow rockfish. The levels
of these limits were intended to provide for a year-round fishery while keeping total catch within
the harvest guideline.

On May 9, a regulation went into effect increasing the minimum codend mesh size for roller
trawl gear from 3.0 to 4.5 inches (between knots). This made the minimum mesh size for all
roller and bottom trawls the same coastwide. Also, double-walled codends were prohibited and
provisions regarding rollers and tickler chains were removed. The PFMC is now considering
extending the minimum mesh size to the entire trawl net. Final action is expected in September
1993.

The PFMC's license limitation plan for the groundfish fishery was approved on September 4,
1992. As of January 1, 1994, limited entry permits for groundfish will be required aboard all
vessels fishing groundfish trawl, longline and fishpot (trap) gear under the limited entry quota
and regulations (limited entry gears). Longline and fishpot vessels without permits, along with
all other gears except trawl, will be allowed to continue fishing in an open access fishery. Trip
limits and other management measures will be used in the open access fishery to keep harvest
within the historic levels of that segment of the fleet not receiving permits. The implementation
process, including applications for limited entry permits, is being handled by NMFS in Seattle,
Washington.

The PFMC is now in the process of considering individual quota (IQ) programs for halibut and
fixed gear sablefish. It is likely that the sablefish IQ program will only cover those vessels with
limited entry permits and that provisions will continue to be made for a small open access
sablefish fishery. In April 1993, the PFMC formally adopted goals and objectives for a fixed
gear sablefish IQ program. The PFMC is still considering options for initial allocation,
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(REFM) are designed to respond to the needs of the National Marine Fisheries Service regarding
the conservation and management of fishery resources within the U.S. 200-mile Exclusive
Economic Zone (EEZ) of the northeast Pacific Ocean and Bering Sea. Specifically, REFM's
activities are organized under the Foreign Fisheries Observer Program and the following tasks:
Age and Growth Studies, Socioeconomic Assessments, Resource Ecology and Ecosystems
Modelling, and Status of Stocks and Multispecies Assessments. Scientists at AFSC assist in
preparation of stock assessment documents for groundfish in the three management regions
(Bering Sea/Aleutian Islands, Gulf of Alaska, and Washington-Oregon-California), conduct
research to improve the precision of these assessments, and provide management support through
membership in regional groundfish management teams. Personnel changes: James Ianelli was
hired to work as a population dynamics expert in the Bering Sea and Aleutian Islands sub-task.

Auke Bay Laboratory

The Auke Bay Laboratory (ABL), located near Juneau, Alaska, is a major division of the NMFS
Alaska Fisheries Science Center (AFSC). ABL's groundfish task (part of the laboratory's marine
fisheries assessment program) since 1982 has mostly been involved with research and assessment
of sablefish and rockfish in the Gulf of Alaska. Presently, the groundfish task is staffed by 10
permanent biologists.

In 1992 field research, ABL's groundfish task participated in two longline surveys that primarily
assessed sablefish abundance in the Gulf of Alaska: the annual Japan-U.S. cooperative longline
survey, and the annual domestic longline survey. Other field studies by ABL, all in the eastern
Gulf of Alaska, included: 1) submersible observations of slope rockfish and their habitat, 2) an
experiment that used hook timers on longlines to determine the effect of competition for hooks
upon sablefish catch rates, 3) longline studies on shortraker and rougheye rockfish, 4) a walleye
pollock tagging feasibility study, and 5) observations aboard a commercial rockfish trawler to
help plan future rockfish assessment cruises.

Many analytic activities were conducted by groundfish task members on sablefish and rockfish in
1992-93. Much of the staff's efforts focused upon the recently completed 1993 sablefish
symposium. Twelve papers, by nine separate authors, were presented at this symposium. During
the past year, there was considerable controversy regarding condition of rockfish stocks in the
Gulf of Alaska, and an alternative assessment model, "stock synthesis", was applied to Pacific
ocean perch in this region. Ongoing research activities involved management of ABL's sablefish
tag database and preparation of three annual status of stocks documents for Gulf of Alaska
groundfish: sablefish, slope rockfish, and pelagic shelf rockfish.

4. National Marine Fisheries Service - SWESC

P. Adams reported on SWFSC multi-species studies.

Groundfish-related research and management support is conducted by three major components of
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Coastal Division scientists, in cooperation with the SWESC Tiburon Laboratory, NOAA's
National Undersea Research Program (NURP), and the Monterey Bay Aquarium Research
Institute (MBARTI) continue to develop technology and procedures for estimating abundance of
fish stocks using remotely operated underwater vehicles (ROV). It appears that traditional
swept-area methods may underestimate biomass in many cases. These studies are intended to
develop new, cost effective means for measuring biomass, provide information about ecology of
the slope community and help improve trawl based biomass estimates. Analyses are ongoing.

The Coastal Division is conducting a molecular genetics project that focuses on the population
structure of Dover sole, longspine thornyhead and shortspine thornyhead. Mitochondrial DNA
sequences from samples of dover sole and thornyhead from Alaska, Oregon and California have
been sequenced. The data show a high degree of site specific variation that indicate less mixing
of individuals between sites than originally anticipated. These results indicate that Dover sole
and thornyheads are retained in their natal regions even though both species have planktonic
larval and juvenile stages longer then one year in duration. The influence of various current
patterns on larval retention is being investigated.

Investigations of the physiological ecology of the groundfish complex are proceeding based on
extensive shipboard studies in Monterey Bay and through laboratory experiments. These studies
will help define limits on productivity of deep water fisheries and help predict the effects of
exploitation on groundfish adapted to life in the deep water community. An analysis has been
completed of Dover sole growth and metabolism in conditions characteristic of the oxygen
minimum zone (600 to 1,000 m, oxygen concentrations 96-98% less than surface values) where
the bulk of spawning biomass occurs. The analysis shows that Dover sole are able to maintain
growth rates at extremely low oxygen rates, despite smaller rations, by reducing their
metabolism. These results suggest that productivity of Dover sole may be relatively unaffected
by conditions in the oxygen minimum zone. Another interesting analysis completed last year
shows that activities of the enzyme LDH decline precipitously in large longspine thornyheads.
LDH levels normally scale with body weight and this result suggests that longspine thornyheads
may experience senescence.

Coastal Division economists regularly develop and analyze information regarding the
commercial and recreational groundfish fisheries off the Pacific Coast. Regular data collection
activities include the periodic updating of cost and earnings data for groundfish trawlers, fuel
prices, and economic indices of trawl fishery productivity. Highlights from the last year include
a published paper describing planning models for ITQ programs and a pioneering benefit-cost
analysis for allocation decisions in the Alaska pollock and Pacific whiting fisheries.

The Division's economic research for commercial fisheries is supplemented by economic
investigations of recreational fisheries. A report describing US anglers in Mexican waters was
completed last year that provides information about fishing effort, travel costs, ethnic
participation, target species, and catch rates for the recreational groundfish fisheries.
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members are evaluating interannual variation in oceanographic conditions, plankton abundance,
juvenile rockfish diet, time of spawning, and growth rate. Oceanographic data are collected with
a CTD and an acoustic doppler current profiler. Staff members collaborate with staff of the
SWESC-PFEG in analyses of the oceanographic data.

Work continues on a pilot study to investigate the feasibility of estimating spawning biomass of
shortbelly rockfish from larval production. A plankton cruise and two adult cruises were made in

early 1991. Specimens have been processed and we hope to complete a preliminary report by
late 1993.

In a collaborative OTC age validation study with the AFSC, more than 2500 sablefish were
tagged and released during the 1991 pot index survey. A $50 reward for recoveries of tagged fish
has resulted in more than 300 recoveries. Early work on use of an image analysis system for
examining the OTC marked otoliths is promising.

Rockfish landings have been sampled since 1977 in a cooperative program with the California
Department of Fish and Game. Since 1986 staff members coordinated an expanded coastwide
port sampling of sablefish landings, but because of staff reductions this program was not
conducted in 1992. The sampling started again in 1993, but the fish will not be aged unless an
additional ager is hired. The data from the port samples are compiled with software developed
by project members and routinely used in stock assessments.

The Physiological Ecology of Groundfish Investigation (PEI) conducts research to determine
factors most affecting physiological condition and reproduction of groundfishes. Research
findings contribute to the assessment of stocks and the understanding of how and why
recruitment varies. Research emphasis is on factors that influence the ability of populations to
grow, reproduce, and persist. Both field and laboratory studies are conducted to provide
comparison of temporal and spatial patterns of all life stages. Information is integrated and
research activities are coordinated with those of other research Investigations and university and
other governmental agencies.

In the last research year, PEI investigators focussed efforts into two areas: first, completing
reports on seven consecutive years of studies of yellowtail rockfish from Cordell Bank,
California; secondly, while continuing to monitor the yellowtail rockfish population, new
research was developed into several areas on new groundfish species and different life stages.

An in-depth study of lipid dynamics in relation to the annual reproductive cycle in yellowtail
rockfish was completed. By monitoring tissue and serum lipids, we determined that lipids were
transported to the ovaries prior to fertilization. Energetic lipids were transferred via the serum
primarily during the period of yolk accumulation, prior to fertilization. They subsequently
declined during gestation, when embryos and larvae were being formed. Detailed analyses
before and after fertilization provided evidence of both lecithotrophy and matrotrophy; that is,
nutritional support of developing embryos and larvae from endogenous yolk and maternal
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topic of study.

In nearshore waters, the investigation is involved in monitoring the numbers of juvenile rockfish
by SCUBA surveys and through examination of predator stomachs. The investigation also looks
into the relationship between oceanographic parameters and juvenile rockfish abundance.
Recently, a manuscript has been completed estimating juvenile blue rockfish natural mortality.
As part of this work, juvenile rockfish identification guides are developed. Juveniles frequently
have very different pigmentation and appearance from the adults. This has resulted in the
completion of a manual for juvenile rockfish identification and ongoing work on identification of
chilipepper and stripetail rockfish larvae and juveniles. Another project examines the effects of
feeding conditions on physical condition and recruitment success of adult blue rockfish. Results
through 1991 showed that physical condition of adult females during the January-February
spawning season is strongly influenced by feeding conditions during the previous summer and
fall. There also were indication that recruitment resulting from the current spawning season is
influenced as well.

The investigation also contributes to assessments of the lingcod stock for the Groundfish
Management Team of the PFMC, and conducts research based on comments made in response to
the stock assessment document. Present studies include age validation, coordination of lingcod
port sampling off Oregon and California and modelling the basis of what may be a disturbed sex
ratio. Age validation research consist of a OTC injected tag and release study and a comparison
study of the nucleus and interannual distances of fin ray sections of different sized fish. The
investigation coordinates commercial lingcod sampling and limited recreational sampling by
ODFW and CDFG, and ages fin ray sections. Finally, a project is attempting to define depth
related sex ratio trends of lingcod, to model the impact of different levels of mortality imposed
by the recreational and commercial fishery.

The final investigation project is a general ecological study of the deep slope community which
off the coast of Washington, Oregon, and California, supports a large and expanding fishery for
Dover sole, sablefish, and thornyheads. Trawl survey records from the RACE database for
surveys that went out to 700 m will be analyzed for all species by depth and size. This will be
incorporated with stomach content data for sablefish, thornyheads, Dover sole, deepsea sole,
grenadiers, and slickheads into a comprehensive picture of the ecological interactions of this
community.

5. Alaska Department of Fish & Game (ADFG)

B. Bracken on the Alaska groundfish management program.
Description of the State of Alaska groundfish program:

The Alaska Department of Fish and Game (ADFG) has management jurisdiction over all
groundfish fisheries within the internal waters of the state and to three miles offshore along the
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management program conducted in the region was the monitoring and in-season management of
the Prince William Sound sablefish fishery. Regulations were implemented which closed
portions of Cook Inlet to groundfish trawling and pot fishing to protect critical crab habitat.
Proposals for regulatory changes were presented to the Alaska Board of Fisheries during the fall
of 1992 for implementation during 1993. Many of these focussed on new regulations for
rockfish and lingcod management in the Central Region.

Westward Region

In the Westward Region a Shellfish/Groundfish Coordinator was responsible for supervising fish
ticket data entry and integration of data analysis of groundfish data from shellfish stock
assessment surveys. The Kodiak staff also continued their monitoring of the near-shore black
rockfish fishery around Kodiak Island.

Headquarters

ADFG personnel continued to enter fish tickets from the EEZ off Alaska during 1992 as the
result of a renewed cooperative agreement with the National Marine Fisheries Service (NMFS) to
accomplish that task. Fish tickets from all groundfish fisheries in federal waters were collected,
edited, and entered on microcomputers by ADFG personnel in five coastal communities. A
programmer analyst working in the NMFS Regional Office in Juneau was responsible for setting
up and maintaining the master database and for providing summary groundfish catch information
to NMFS, ADFG and PacFIN.

Names, titles, and addresses of full-time state groundfish personnel are shown in Appendix 1.
Groundfish Management (General)

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

Fish tickets are required by regulation for all onshore landings in Alaskan ports and for all
landings from state-managed fisheries. The catch data from the fish tickets is used as the primary
means of tracking the inseason harvest levels. Fish tickets are collected from as many as thirty or
more processors which accept groundfish within the state. The fish tickets are edited for
accuracy and the data is entered on microcomputers in Petersburg, Sitka, Ketchikan, Homer,
Kodiak, and Dutch Harbor. Because of the intensity of many of the groundfish fisheries, a "soft
data" accounting system using processor contacts is also utilized when necessary to track
landings during a particular fishery.
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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. We are currently ageing yellowtail rockfish, black rockfish, and lingcod
from the coast. English sole, quillback rockfish, and copper rockfish samples are aged from
Puget Sound.

The Habitat Unit conducts studies to evaluate marine habitat important to Marine Fish resources.
Puget Sound Marine Fish Management

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

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

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

The goal of the Marine Fish Monitoring and Operations Unit is to maintain sustainable yields of
groundfish species to the various user groups while providing for the conservation of harvested
fishes and minimize conflict between user groups. The unit is subdivided in regional
management units which are responsible for the management and operations in their region.
These Units perform extensive field sampling and analysis of fishery and biological
characteristics in order to insure orderly harvest. This section is responsible for the development
and evaluation of management strategies, usually gear and time/area restrictions.

The Hydroacoustics Unit conducts biomass surveys for marine fish stock assessment from our

37-foot boat, M/V Pasquale, with specialized on-board hydroacoustic equipment. Species and
areas surveyed on an ongoing basis include: black rockfish coastwide; true cod in Agate Pass;
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and rock sole will be used in the 1993 stock assessment.

La Perouse Program

This cooperative research project, with the Institute of Ocean Sciences, was continued in 1992.
As in past years, the primary objective is to measure the amount of inter-annual variation in
physical and biological conditions on La Perouse Bank. After this period we should be able to
identify the dominant physical processes affecting the circulation and water property structure,
quantify the statistical variability of the seasonal cycle and begin to obtain estimates of the
impact on inter-annual abundance of Pacific herring, sablefish and Pacific hake. These species
have experienced strong fluctuations in recruitment success recently, that seem to be associated
with long-term changes in oceanic conditions.

Considering the diversity in the life history biology of the species being studied, the Fisheries
group is developing specific hypotheses to explain recruitment variability for each case. At this
point in time, a predator and food-based hypothesis is being tested to explain year-class strength
variations in herring and a climate-copepod hypothesis is being tested for sablefish.

Strait of Georgia

2. National Marine Fisheries Service - AFSC

a. Research
West Coast (Washington, Oregon, and California region)

1992 was a "triennial year" for focussing research survey efforts in the West Coast region off
Washington, Oregon, and California. As such, two bottom trawl surveys and one echo
integration/midwater trawl survey were conducted in this area by the AFSC. The sixth in a series
of coastwide triennial groundfish surveys was conducted during July through early October to
monitor the distribution and abundance of groundfish resources of the continental shelf. An echo
integration/midwater trawl survey was conducted in the same area during July and August to
assess the midwater resource of Pacific hake. In October and November, a bottom trawl survey
of the continental slope waters (183-1,280 m) off Washington and northern Oregon extended the
coverage of previous investigations of the deeper groundfish resources off the Pacific coast.

1992 Triennial Bottom Trawl Survey of West Coast Groundfish Stocks

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 1992 survey were unchanged from those in 1989, namely to describe and assess
the demersal component of the Pacific whiting resource with concurrent bottom trawl and echo
integration surveys; assess the abundance of the pre-recruit component of sablefish, specifically
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stocks off the central coast of Oregon. The survey was replicated in 1988 during two cooperative
cruises involving investigations by both AFSC and SWFSC scientists. The primary objectives of
that survey were to describe the structure of the continental slope groundfish community and to
gather data on the reproductive biology of these species. The successful completion of the initial
cruises led to expanding this type of survey to the continental slope areas off California and
Washington during fall cruises in 1989 through 1992. The objectives of the current survey were
to extend the investigation of distribution and abundance of slope groundfish resources to the
Washington coast, continue collecting biological data on selected species of commercial
importance, and to further describe the community structure and relate it to physical
oceanographic factors such as depth, temperature, and salinity.

The 1992 survey was conducted between October 17 and November 12 from the Canada-U.S.
border (northernmost transect line was at 48E05'N lat) to 45E25'N lat off northern Oregon. The
vessel sampled stations laid out along east-west tracklines spaced 9 nm apart between the depths
of 183 and 1,280 m. The vessel successfully collected trawl samples at 78 stations with the
standard slope-rigged Noreastern bottom trawl. Many of the pre-selected stations had to be
relocated or abandoned because fishing was impossible on the rugged terrain. Oceanographic
data was also collected at 42 of these stations with CTD casts and temperature profiles were
obtained with XBTs at another 10 stations. The net was towed for 30 minutes at stations
shallower than 728 m and for an hour at stations deeper than 728 m. Standard data sets were
collected from the fish in each haul including catch weights and numbers, length distributions of
all fish species, and specimen data from subsamples of target species and major components of
the catch (sex, length, weight, maturity, stomach contents, gonadal-somatic indices, and otoliths
for age determination). Experimental use of bar-coded length frequency collection recorders was
successful and, by the second week of the survey, most of the length data was being collected
with this equipment. When they are analyzed, results from this survey will complete the
description of upper continental slope groundfish resources north of San Francisco when added
to results from surveys since 1988.

Subtask scientists also collected data and specimens for the following institutions: University of
Washington (phytoplankton for domoic acid studies), Moss Landing Marine Labs (two-line
eelpouts and Pacific grenadiers for biological studies), REFM Division (stomach contents,
rougheye and shortraker rockfish reproductive biology specimens), Washington Department of
Fisheries (arrowtooth flounder maturity and gonadal-somatic index data.

(Mark Wilkins at (206) 526-4104)

Bering Sea Crab/Groundfish Survey

The 1992 crab-groundfish survey of the eastern Bering Sea, conducted from June 3 through
August 6, continued the annual series of eastern Bering Sea resource assessment surveys which
began in 1971. The primary purpose of this survey is to assess the distribution, abundance, and
biological condition of the demersal fish and crab populations on the eastern Bering Sea
continental shelf. Other research included collecting stomachs from various groundfish species
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include walleye pollock, Pacific whiting, Pacific cod, sablefish, Pacific Ocean perch, rougheye
rockfish, miscellaneous rockfish species, Atka mackerel, yellowfin sole, rock sole and rex sole.

The rex sole are now being aged from otoliths baked in a muffled furnace, following the result of
investigations by Kent Scott. Delsa Anderl has been studying the first year growth in the otoliths
of Atka mackerel. Her study has included examining the sagitta, asteriscus, and lapillus for daily
growth rings.

Craig Kastelle is extending his radiometric ageing studies to investigate the feasibility of ageing
several rockfish species: Pacific Ocean perch, shortspine thornyheads, shortrakers, rougheye,
northern and dusky.

(Dr. Daniel K. Kimura (206) 526-4200)

Food Habits Studies - REFM

The Food Habits Program continued regular collection of food habits information on key fish
predators in the North Pacific. Program personnel and fishery observers collected fish stomachs.
About 9,647 and 996 stomachs were collected from the Bering Sea and Wash.-Ore.-Calif. coast,
respectively. Bering Sea species sampled were walleye pollock, Pacific cod, yellowfin sole,
Alaska plaice, rock sole, flathead sole, arrowtooth flounder, Greenland turbot, skates and Pacific
halibut. West coast species sampled were Pacific hake, sablefish, longspine and shortspine
thornyhead, deepsea sole, and Dover sole. Shipboard scans of fish stomach contents were
performed on 401 fish (primarily walleye pollock) in the eastern Bering Sea. Laboratory
analysis of stomach contents by regions totalled 10,991, 2,850, and 1,731 stomachs for the
Bering Sea, Aleutian Islands, and West coast regions, respectively.

Further analysis of groundfish, marine mammal, and bird predation on walleye pollock and
Pacific herring from 1985 to 1988 in the eastern Bering Sea was completed. Although walleye
pollock cannibalism was the largest source of mortality for age-0 pollock, predation mortality on
pollock by Pacific cod and marine mammal consumption was also very important for age-1+
pollock. Instantaneous annual predation mortality rates from groundfish predation were
estimated for ages 0-2 pollock. Interannual variation in these rates suggested the occurrence of
density-dependent predation processes. Higher predation mortality rates at age for the 1985
yearclass of pollock were observed relative to the 1986 and 1987 yearclasses. The 19985
yearclass was more abundant than the other yearclasses in the analysis, which suggests that
predators may tend to partially switch to feeding on a more abundant yearclass.

A report summarizing the food habits and population level consumption of Bering Sea
groundfish through 1989 was completed. Numbers at age of snow crab, Tanner crab, and
walleye pollock consumed by groundfish predators were estimated for 1984 through 1989.
Fluctuations in estimates of annual predation mortality coefficients at age for these prey were
present. Larger than average natural mortality at age was noted for abundant yearclasses of these

prey.
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California), conduct research to improve the precision of these assessments, and provide
technical support for the evaluation of potential impacts of proposed fishery management
measures. The Task is organized with one sub-task for the Bering Sea/Aleutian Islands area and
one sub-task for the Gulf of Alaska and West Coast.

During the past year, 15 stock assessment documents were prepared for the Gulf of Alaska and
Bering Sea/Aleutian Islands plan development teams of the North Pacific Fishery Management
Council and 4 assessments were prepared for the Pacific Fishery Management Council. In
addition, scientists provided analytic assistance on many current fisheries management issues.
These included: 1) Provided analysis for the section 7 (Endangered Species Act) biological
opinion concerning the interaction between the Gulf of Alaska commercial pollock fishery and
the threatened Steller sea lion population; 2) Provided environmental assessments for the
proposed amendment to the Bering Sea/Aleutian Islands FMP to district the Aleutian subarea to
allocate Atka mackerel and other groundfish species and to amend the Gulf of Alaska FMP to
separate Atka mackerel from the other species management category; 3) Continued to develop a
plan to identify and prioritize research activities that would lead to improved rockfish stock
assessments; 4) Continued experiments to develop an acoustic tag to monitor the mortality of
halibut discarded in trawl fisheries; 5) Provided an environmental assessment for the proposed
amendments to the Bering Sea/Aleutian Islands and Gulf of Alaska FMPs examining alternative
harvest strategies for the rebuilding of Pacific ocean perch stocks; 6) Provided an environmental
assessment for the proposed amendments to the Bering Sea/Aleutian Islands EMP to allocate
harvest of Pacific cod by gear and season; 7) Provided a review of salmon bycatch in the west
coast trawl fishery for Pacific hake; and 8) Provided biological assessment of hake allocation
between the U.S. and Canada and between shoreside and at-sea processors in the U.S. In the past
year the computer resources of the Task were enhanced and staff made significant advances in
our ability to analyze geographic patterns in fish abundance. In addition, staff members
participated on national NMFS committees for age-structure modelling, risk assessment in stock
assessment analyses and overfishing definition review.

(Dr. Richard Methot, (206) 526-6525)

¢. Management

Observer Program - REFM

The Fisheries Observer Program is 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 promoting
development of the U.S. fishing industry.

During 1992, no foreign vessels were allowed to catch or process fish in the U.S. EEZ along the
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a. Canada-DFO
Research programs

An exploratory survey of juvenile Pacific cod was conducted off the west coast of Vancouver
Island during September 1992, to investigate whether such surveys could produce annual
recruitment indices for stock assessment purposes (Hand et al. 1993). The primary objectives
were to identify and characterize juvenile habitats, examine the relationship between juvenile
Pacific cod distribution and environmental variables, and investigate species associations.
Juvenile cod were captured, exclusive of adults, on sand/gravel slopes in depths ranging from 50-
110 m. There was a high degree of variability in catch rates between tows, due both to the
difficulty in targeting on schools on steep slopes and to the highly mobile and unpredictable
nature of these schools. Unless the factors which influence the catch rates can be quantified,
such imprecision would overwhelm the annual recruitment variability for any but extremely large
year-classes. This work will not be continued in 1993.

Laboratory work has involved the complete re-ageing of the time-series of Pacific cod biological
samples using the MULTIFAN system of length-frequency analysis. A new program has been
initiated to validate the ageing methods used for Pacific cod and to determine the best method or
combination of methods to use on a production basis.

Stock assessment

Landings of Pacific cod in 1992 continue to be relatively high, despite lower catch rates
coastwide. Biological sampling indicates that stocks in 1992 and early 1993 are dominated by
fish of the 1989 year-class. There is no evidence of a strong incoming year-class to sustain the
fishery in the near future. Major new analysis was conducted for the Hecate Strait stock where
catch, effort and age composition data were explored with contemporary modelling tools
(Stocker and Hand 1993). All models examined indicate a substantial decrease of Pacific cod
biomass since the peak in 1987. Stock abundance in Hecate Strait are projected to further
decline, especially if fishing in 1993 continues to be heavy.

Management

An annual quota of 5100 t is imposed for Hecate Strait, 60% of which is allocated for the period
Jan-June, 20% for Jul-Sep and 20% for Oct-Dec. A coastwide trip limit of 22.7 t (50,000 Ib)is in
effect January through June or until 70% of the Jan-Jun quota is attained. For the remaining 30%
of the quota, an 11.3 (25,000 Ib) trip limit will be in effect coastwide. Trip limits for the
remaining fishing periods will be determined at a later date through consultation with the
Groundfish Trawl Advisory Committee. In addition, a maximum of 4 groundfish landings per
month in excess of 4.5 (10,000 Ib) are permitted for the first and fourth quarters, and 4 in excess
of 2.3 £ (5,000 1b) for the second and third quarters.
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(Dr. Grant Thompson at (206) 526-4232)

c. Alaska Department of Fish & Game

Research

Catch rates and limited biological information is gathered from fish ticket records and port
sampling programs and also during stock assessment surveys for other species. Anecdotal
information from surveys for other species and from conversations with fishermen suggest that
Pacific cod stocks in the Southeast area may be increasing after several years at relatively low
levels. A logbook program was initiated in 1992, but to date no results have been determined.
Fisheries

Most of the Pacific cod harvested in Southeast Alaska, Prince William Sound, and the North
Coast District is taken by longline gear. In Cook Inlet pots comprise the dominant gear. Much
of the cod taken in Southeast is utilized as bait in fisheries for other species. In other areas of the
state, Pacific cod are harvested in both state and federal waters and utilized primarily as food
fish. Harvests of Pacific cod in state waters increased dramatically in 1992 with a total of 3,953
mt reported from state-managed fisheries. Southeast Alaska which has dominated the cod
harvest in past years accounted for less than 10% of the total 1992 harvest.

2. Rockfish
a. Canada-DFO
Research programs

A study of the early life history of Pacific ocean perch (Sebastes alutus) was continued in 1992.
In 1991 (Gillespie et al. 1992), sampling coincided with the beginning of parturition at the Queen
Charlotte Sound study site. Overall, 92% of adult females at depths of 280-300 m had not yet
undergone parturition. Trawl catches at the beginning of the 1992 cruise indicated that the
females had almost completed spawning; 82% were spent at the beginning of the survey. Nine
days later, catches in three tows showed that 99% of mature fish had spawned.

In 1991, there were low numbers of larvae spread throughout the study grid at the beginning of
the cruise. As the cruise progressed, the abundance of larvae increased dramatically and the
larvae were located overwhelmingly at the depth of parturition (>200 m). In 1992, when the
cruise coincided with completion of spawning, much higher larval densities overall were
observed. The maximum catch for an individual tow was 5,000 larvae at 200 m depth. In
addition, while the greatest abundance was still at the depth of parturition (200-400 m), a greater
proportion than in 1991 was captured in the 125-175 m depth interval. A temporal increase in
the proportion of larvae at shallower depths was also seen within the 1992 cruise. Larvae were
predominantly at the edge of the continental shelf, near the area of parturition, but there was also
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data. To date, an analysis of the CPUE time series has been completed. The management practise
of varying trip limits has resulted in a CPUE time series of questionable value. Under
unrestricted fishing, the relationship between trip catch and effort is approximately linear. Under
small trip limits, however, there is only a weak relationship between catch and effort that
suggests misreporting or dumping of large catches. Furthermore, statistically significant
differences in CPUE have been found under different trip limits within a stock and year. These
differences are not necessarily related to the size of the trip limit.

Offshore rockfish are currently assessed and managed as single species (with a few exceptions).
Because of problems with the management plan, we have begun to examine alternative harvest
strategies. One alternative under consideration is management of a rockfish aggregation, with all
species combined in one quota. Assessments further exploring this possibility are planned for
1994, but we will consider the level of the aggregate quota and aggregate CPUE time series in
1993. We are hampered by poor data because there was no historical observer coverage of
rockfish trawl vessels.

A full revision of shelf rockfish stock assessments was presented for the 1992 Pacific Stock
Assessment Review Committee (PSARC) cycle. Recommendations for two yellowtail rockfish
stocks were relatively unchanged from previous years. Recommended yield ranges for four of
the five silvergray (S. brevispinis) and canary rockfish (S. pinniger) stocks were lowered, in
response to declining commercial CPUE and observations of truncation in the age distribution.
Harvest guidelines for widow rockfish (S. entomelas) were introduced for the first time.

Management and regulations

Off British Columbia, 24 species of rockfish are harvested by the trawl fishery. Seven species
are managed by a combination of quarterly (coastwide) quotas and trip limits, with one additional
species managed by a trip limit only. There are no restrictions on the other rockfish species,
except that four landings only can be made in a 30-day period. Trip limits decrease over the
quarter in proportion to the quota remaining. Under new regulations in 1993, Pacific ocean perch
and yellowmouth rockfish are now managed under one quota/trip limit, as are canary and
silvergrey rockfish. There are also plans later in the year to institute a prohibition of discarding
rockfish at sea and a port monitoring program.

ROCKFISH - inshore
Research programs

A hook and line survey was conducted off northeast Vancouver Island in 1992. Catch per unit
effort for quillback rockfish (Sebastes maliger) was higher at most depth/sites than in three
similar surveys conducted between 1986-88. Median lengths and ages of quillback rockfish
decreased between the surveys, in part, due to a strong 1985 year class (age 7). This strong year-
class also accounts for the increase in CPUE between the 1986-88 and the 1992 surveys.
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The catch of the Sebastes complex in the Columbia and Vancouver INPFC areas in 1992 was
13,133 mt, including 10,706 mt of landed Sebastes complex, 1,067 mt of landed unspecified
rockfish, 710 mt discarded at sea in the whiting fishery, and an estimated 651 mt discarded
yellowtail rockfish. The total catch of yellowtail rockfish in 1992 was 7,072 mt, including 5,301
mt landed as yellowtail rockfish and 509 mt pro-rated portion of the unspecified rockfish (which
is now done on a gear specified basis), 611 mt discarded by the at sea whiting fishery and the
estimated 651 mt discarded because of the highly restrictive trip limit. The yellowtail rockfish
total catch substantially exceeded its harvest guideline of 5,400 mt, especially when the
additional 303 mt from the Eureka area is included. Most of the excess catch was due to the
elimination of the trip limit south of Cape Lookout prior to July 27.

The 1993 harvest guideline for Sebastes complex in the Vancouver-Columbia area is 11,200 mt,
which includes a 4,400 mt harvest guideline for yellowtail rockfish. The trip limit for the
complex continued to be 50,000 lbs cumulative per two weeks, with no more than 8,000 pounds
of yellowtail rockfish north of Coos Bay. On April 21, the yellowtail rockfish portion of the
limit was reduced to 6,000 pounds.

The landed catch of boccaccio from the Conception, Monterey, and Eureka areas increased from
1,120 mt in 1991 to 1,478 mt in 1992. (Some of this increase may be due to reporting.) The
catch in 1992 exceeded the harvest guideline and overfishing level in effect at the time, but a new
stock assessment conducted in 1992 raised the harvest guideline to 1,540 mt for 1993. The catch
for the early part of 1993 was only 53 percent of the 1992 rate.

Pacific ocean perch continues to be managed as an incidentally caught species. In 1993, the
ABC was kept at zero, and the harvest guideline was again set at 1,550 mt for the Vancouver
plus Columbia areas to allow for incidental catch under a trip limit of 3,000 lbs. The annual
catch under this trip limit was 1,034 mt in 1992. Also in 1992, an uncommonly high level of 308
mt was discarded in the at-sea whiting fishery operating off northern Washington and an
estimated 200 mt was discarded because of the trip limit.

The total landed catch of widow rockfish in 1992 was 6,010 mt. In addition, 448 mt were
discarded by at-sea whiting processors. The total was 8 percent below the harvest guideline of
7,000 mt. The 1992 widow rockfish fishery operated under a cumulative 4 week limit of 30,000
pounds through August 12, then was then was reduced to an incidental catch limit of 3,000
pounds. The 1993 coastwide harvest guideline for widow rockfish remains at 7,000 mt, along
with the cumulative limit of 30,000 lbs per four week period.

c. National Marine Fisheries Service - AFSC

Stock Assessment

Gulf of Alaska
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Bottom trawl research was continued in 1992 to determine the amount of time the trawl
continues to fish on the bottom after haulback begins. This information will be used to calibrate

a trawl catch efficiency estimate derived by comparing counts of rockfish from a submersible to
bottom trawl catch rates.

(Ken Krieger at (907) 789-6053)
Longline studies of shortraker and rougheye rockfish

The NOAA R/V John N. Cobb was used in July 1992 to fish longline gear for shortraker and
rougheye rockfish along the continental slope of southeastern Alaska. The objective of this
cruise was to evaluate the use of longline surveys as an assessment technique for these species.
Because of the narrow depth range inhabited by adult shortraker and rougheye rockfish (301-450
m), it proved difficult to set the gear along this stratum, and many of the hauls ended up too
shallow or too deep. This may be less of a problem in other areas of the Gulf of Alaska where
the continental slope is not as steep. When the gear was set at the proper depth, catch rates for
shortraker and rougheye rockfish were highly variable, which indicates a very patchy distribution
for these fish. Additional research is needed to determine the feasibility of using longlines to
assess abundance of these fish.

(Dave Clausen at (907) 789-6049)

Parasite study of shortraker and rougheye rockfish

A parasite study of shortraker and rougheye rockfish, which began last year, is still in progress.
Specimens of these two species were collected from each of the five INPFC areas in the Gulf of
Alaska during the 1991 domestic longline survey. The objective of the study is to determine if
parasites can be used to identify stocks of these species. To date, approximately one third of the
specimens have been processed for parasites. A preliminary analysis of the data indicates that 6
parasite species of rougheye rockfish were significantly different by area. No significant
difference was seen for the parasites in shortraker rockfish, although one species was nearly
significant, and this parasite may prove useful in the future given a larger sample size. These
results Jook promising, but should be viewed with caution because of the relatively small number

of specimens processed and the proximity of the sample locations for some areas.
(Jonathan Heifetz at (907) 789-6054)

Observations of commercial rockfish trawl operations

As part of the Center's Rockfish Working Group effort to evaluate whether commercial trawl
operations could be adapted to rockfish surveys, working group scientists from the REFM and
ABL Divisions made observations aboard commercial trawl vessels during the
shortraker/rougheye rockfish opening in the Central Gulf of Alaska during the summer of 1992.
The vessels used for the observations were the factory trawlers F/V Alaska Spirit and F/V
Unimak Enterprise (215 ft and 180 ft long, respectively). Both vessels are considered to be
among the best as far as having expertise in fishing slope rockfish. The scientists observed the
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For the other subcomplexes ("others" in the EBS and northern/sharpchin and shortraker/rougheye
in the AT), ABC was calculated as the product of the natural mortality rate (0.06 for northern and

sharpchin, 0.025 for rougheye, and 0.03 for shortraker) and exploitable biomass. Since estimates
of other biological parameters are unavailable, harvesting at the F=M strategy also corresponds to
the NPFMC's overfishing limit.

The "other rockfish" complex includes both of the thornyhead (Sebastolobus) species and all
Sebastes species not included in the Pacific ocean perch complex. U.S. observers have identified
15 confirmed species within this complex, and another 14 species have been tentatively
identified. The complex is managed as two separate stocks, one in the EBS and one in the
Aleutian Islands.

Little is known about the species in this complex. Commercial catch and effort data are of little
use in examining abundance trends for these species since most of the catch is probably
incidental. The species in this complex are primarily located on the EBS slope and in the
Aleutian Islands region. Although both of these areas were surveyed in 1991, biomass estimates
for the species in this complex were not available in time to be used in this SAFE report.
Therefore, the 1988 slope and 1986 Aleutian biomass estimates are used for the purpose of
computing 1993 ABC.

The natural mortality rate for species in this complex has been estimated at 0.05, which was used
as the target fishing mortality rate in calculating ABC. Lacking estimates of other biological
parameters, the resulting ABC values also correspond to the limit specified by the Council's
overfishing definition. A reliable estimate of Fumsy does not exist for this complex.

(Daniel Ito (206) 526-4231)

Gulf of Alaska

Rockfish of the genus Sebastes are divided into three assemblage groups in the Gulf of Alaska
for management purposes: slope rockfish, pelagic shelf rockfish, and demersal shelf rockfish.
ABL has stock assessment responsibilities for slope and pelagic shelf rockfish, whereas ADFG
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. Twenty species of rockfish are
classified into the slope assemblage, the most abundant of which are Pacific ocean perch, and
northern, rougheye, sharpchin, redstripe, harlequin, and shortraker rockfish. The stock
abundance of slope rockfish is considered to be depressed compared to its former abundance in
the early 1960s. Recent stock assessments have applied the "stock reduction analysis" model to
Pacific ocean perch to determine population abundance and potential yield. This model,
however, relies heavily on biomass estimates from triennial trawl surveys of the Gulf, the results
of which are uncertain. The 1987 trawl survey indicated stock abundance was increasing,
whereas the 1990 survey showed a sharp decline. In 1992, an alternative model, "stock
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synthesis model suggest that it is similar in magnitude to the 1970 year class. In the short term,
the mature biomass level is likely to increase if the 1985 year class remains as high as it currently
appears. A more accurate indication of this year-class strength should be available after the 1992
triennial survey data are analyzed. Varying the absolute level of discards do not affect
conclusions that were drawn about the condition of the Pacific ocean perch stock off the west
coast of the continental U.S. However, the overall contribution of discards to fishing intensity
may compromise rebuilding plans. Discards should be monitored so that more accurate age (or
size) specific fishing mortality can be estimated. Simulation analyses suggest that under any
harvest strategy, the average stock rebuilding rate is slow.

(James Ianelli (206) 526-6510)

Management
Pacific ocean perch rebuilding

By the mid 1970s the biomass of Pacific ocean perch (POP) in the Gulf of Alaska (GOA) had
been reduced to about 10% of the level during the early 1960*s. For the period 1961-1977, the
average annual catch of POP was 40,790 tons, and thereafter, landings averaged 6,078 tons.
Although fishing mortality has been greatly reduced, the stock has shown only modest increases;
the current estimate of spawner biomass is between 15-20% of the level observed during the
1960s. This has raised concern that past management measures may have been inadequate to
rebuild the stock of POP in the GOA. Consequently, the North Pacific Fishery Management
Council requested that a detailed analysis be performed to: a) identify optimal fishing rates for
rockfish species such as Pacific ocean perch; b) identify the biomass level that would achieve an
optimum yield; and c) evaluate the effect of alternative fishing policies on rebuilding POP. The
purpose of this analysis was to provide the Council with information to assess alternative harvest
policies and their effect on rebuilding the stock of POP in the GOA.

Based on this analysis, the optimal fishing rate is about 71% of the rate previously used for
setting ABC (Fss%). Current estimates of spawner biomass are about 50% of the desired target

level. Analyses of four alternative policies were evaluated in order of decreasing harvest rate as:

Alternative Policy 1. Status quo: the fishing mortality rate used to provide this year*s ABC
recommendation, i.e., based on an adjusted Fzs,);

Alternative Policy 2. The optimal fishing mortality rate based on analyses presented in this
study.

Alternative Policy 3. A fishing mortality rate intermediate to the optimal rate (Policy 2) and the
bycatch rate (Policy 4).

Alternative Policy 4. The fishing mortality rate equal to bycatch only fishing policy.
(Jim Ianelli (206) 526-6510 or Jon Heifetz (907) 789-6054)
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The only component of the rockfish complex actively managed by the state at this time is the
demersal shelf rockfish assemblage in Southeast Alaska. Rockfish management for this group is
based upon a combination of seasons and guideline harvest ranges. The state has management
authority for demersal shelf rockfish in both state and federal waters of Southeast Alaska. In
state waters harvest of rockfish is restricted to hook-and-line gear only.

Separate harvest ranges have been established for each of the six southeast management areas
based upon the best available information on the condition of rockfish stocks in each area. No
new regulations were adopted for rockfish in 1992, however, the area was expanded to include
the former East Yakutat District.

Fisheries

Harvest of all rockfish from state-managed fisheries totalled 752 mt in 1992. Approximately
90% of the harvest was taken in Southeast Alaska; with most of the remainder reported from
Prince William Sound. Virtually all rockfish harvested in state-managed fisheries is taken by

hook-and-line gear either in directed fisheries or incidental to fisheries for other species.

f. Washington Department of Fisheries

Yellowtail rockfish

Research was completed on the genetic evidence for yellowtail rockfish stock differentiation.
This research was undertaken by Jack Tagart and Steven Phelps of the Washington Department
of Fisheries and by Rick Stanley of the Canadian Department of Fisheries and Oceans. A paper
is in progress. Results of the research are described below.

Using electrophoretic analysis, we examined 1000 yellowtail rockfish taken in 10 collections
from five areas over two seasons. The collection area extended from southern Oregon to Queen
Charlotte Sound in British Columbia. Fish were collected between September 30 and November
6, 1990 and again between March 23 and May 23, 1991. We used 33 loci for the analysis of
stock heterogeneity and found allelic variation at 23 loci. However, only six loci were
polymorphic at frequencies greater than 0.03. Average observed heterozygosity was 0.04. We
found significant genetic heterogeneity among collections and consequently reject the coast-wide
homogenous stock hypothesis. At four of the five locations, we found no significant differences
in genetic variability between seasons, however, at one location we did observe significant
between season variability. Within a season, there were no significant between area differences
in genetic variability among samples taken in Canadian waters; however, in both seasons there
were significant differences among collections from U.S. waters. Yellowtail rockfish collected
from the northern Washington coast were significantly different from fish collected to the south,
but were not significantly different from Canadian collections.
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Most sampling is limited to species composition sampling. Some length frequency samples were
taken on darkblotched rockfish.

3. Thornyheads

a. Pacific Fishery Management Council

The two thornyhead species continue to be managed with a single harvest guideline although
separate ABCs were adopted in 1992. The landed catch of thornyheads from the Monterey,
Eureka and Columbia areas in 1992 was 6,960 mt, near the harvest guideline of 7,000 mt, but trip
limit induced discard (estimated 605 mt) caused a small overage. The catch in the Conception
area increased to 1,068 mt. The 1993 trip limit was a two week cumulative limit of 20,000
pounds, reduced to 35,000 pounds per 4 weeks on April 21. The projected catch for 1993 is
below the harvest guideline. In the first quarter of 1993, the percentage of longspines remains
above 50 percent (57 percent in Oregon and 81 percent in California).

b. National Marine Fisheries Service - AFSC

Stock Assessment
Gulf of Alaska

Based on results of the 1990 trawl survey the best estimate of current exploitable biomass for
1992 is 26,207 t. The estimate has been adjusted upward to account for the lack of survey
stations in 1990 at depths greater than 500 t. To adjust the 1990 estimate for the unsampled
depths, the average proportion of the total biomass found deeper than 500 t in 1987 and 1984
(33%) was assumed to be the same proportion of the total that would have been found in 1990.
The estimated 1990 trawl survey CPUE represents a large decrease from that of 1987. The 1987
survey biomass estimate was not used because extremely high CPUEs were observed. These
high CPUE values may have been caused by fishing power correction factors applied to the
deepwater observations.

Also, the cooperative longline survey shows that thornyhead relative abundance has declined
since 1988. Therefore, the 1990 trawl survey biomass estimate was considered to be the best
indicator of current biomass. Length-frequency distributions from the 1984 and 1987 surveys do
no indicate any incoming strong year classes.

Previous natural mortality rates of M = .07 were replaced with M = .05. This rate was
determined by averaging the previously assumed M (.07) with the value applied to the Pacific
coast shortspine thornyhead stocks (M =.03). The choice of the M value has a large impact on
the optimal F strategy to apply to this species. With an M = .05 and an F3s4, = .045, the resulting
ABC value is 1,180 t for 1993. The 1992 catch was nearly 1,700 t and the stock is considered
fully exploited.
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upcoming assessments.

The variability in trap-caught biological samples with area and depth is currently under review.
Management and regulations

Sablefish are managed by quota with a 5000 t coastwide quota in effect for 1993. The quota is
split between trawl (8.75%) and longline/trap (91.25%) vessels. Both trawl and longline licenses
are limited entry.

In 1993 longline/trap licence holders are again entitled to an individual vessel quota. Fishers are
entitled to a proportion of the quota rather than a permanent tonnage. The allocation of quota is
based on a combination of vessel size criteria and the best landing from the previous two years.
An observer program, paid for by fishermen and overseen by a consultant, is used to verify the
landings in five designated ports. This experimental program is in its fourth year and its future
rests with a review that is currently underway.

b. Pacific Fishery Management Council

The 1993 sablefish ABC and harvest guideline were reduced to 7,000 mt north of the Conception
area. (The Conception area is managed without a harvest guideline.) Sablefish continues to be
managed under an allocation of the harvest guideline between trawl gear and other gears. In
1992, each allocation was considered a harvest guideline with management measures to keep
harvests within those guidelines. Trawl sablefish landings are managed as part of the deepwater
trawl complex, which includes Dover sole and the two thornyhead species. A single trawl trip
limit covers the complex, with sublimits for sablefish and thornyheads.

Trawl: The total landed catch of sablefish by trawl in 1992 was 5,435 mt, which exceeded the
harvest guideline of 4,988 mt. The 1993 trawl allocation is 3,886 mt (58 percent of 6,700 mit,
which is the 7,000 mt harvest guideline minus the tribal catch target of 300 mt), but catches from
the Conception area do not apply. In 1992, the traw] catch from the Conception area was 291 mt,
mostly from Morro Bay. The sablefish trawl trip limit in 1993 is 1,000 pounds or 25 percent of
the deepwater complex, whichever is greater. The sablefish trawl trip limit in 1993 is 1,000 Ibs
or 25 percent of the deepwater complex, whichever is greater. The entire deepwater complex
(sablefish, Dover sole and thornyheads) is managed through a biweekly cumulative limit, which
was reduced on April 21 from 45,000 pounds per two weeks to 60,000 pounds per four weeks.

Non-trawl: In November 1991, the PFMC adopted a framework to set the season opening date
for the unrestricted nontrawl fishery (for 1992 and beyond) to be three days before the May
longline season in Alaska. Under this framework, the 1992 West Coast season was to open May
12, following a three day closure beginning May 9. The season opening date was implemented
in 1992 by emergency rule. The 1992 management plan included a 500 Ib daily trip limit (i.e., no
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The relative abundance of sablefish in the 1992 cooperative survey was similar to that found in a
duplicate longline survey of the Gulf of Alaska, the 1992 domestic longline survey. The results
of the two surveys had differed markedly in 1990 and 1991, when the domestic survey indicated

a much higher relative abundance of sablefish in the Gulf of Alaska. Both surveys are planned to
continue in 1993,

During 1992, Gulf of Alaska groundfish subtask field activities included an experiment
conducted aboard the Japanese longliner to compare the relative fishing efficiencies of the U.S.
and Japanese fishing gears.

(David Clausen (907) 789-6049 or Eric Brown (206) 526-4157)

Hook competition model

A stochastic model was developed relating longline catch rate to estimated fish abundance. The
model directly accounts for hook competition; some information regarding local depletion and
bait wear also can be inferred from the model. The model parameters are estimated from
interarrival time data collected using hook timers. A hook timer experiment was conducted in
Chatham Strait, southeastern Alaska using the R/V John N. Cobb from 27 June to 2 J uly 1992.
(Michael Sigler (907) 789-6037)

Age-Length Study

The sablefish age-length relationship varies between sex and large geographic areas (e.g. Bering
Sea, Gulf of Alaska). The purpose of this study was to determine if the relationship varies within
the Gulf of Alaska and also among depths. Otoliths were collected during June to September,
1987 and 1989. The statistical significance of differences between age-length relationships was
tested. Mean length at age and mean age at length generally were greater in deeper depths
compared to shallower depths. A movement model was hypothesized based on the comparison
between depths. The results of this study were presented at the recent sablefish symposium.
(Michael Sigler (907) 789-6037 or Sandra Lowe (206) 526-4230)

Harvest Strategies

The primary harvest policy for groundfish in the Exclusive Economic Zone off Alaska has been a
constant exploitation fraction (:) policy. We compared alternative harvest policies to the constant
: policy for the sablefish fishery in the Gulf of Alaska. Criteria for comparing policies were
average biomass, average spawning biomass, average catch, catch variability, and a measure of
the risk of overfishing. The risk criterion was defined as the lowest spawning biomass observed.
The risk of overfishing was defined as the frequency the population falls below the risk criterion.
The results indicated that the risk of overfishing will be lessened in the long run by
implementing a threshold or variable : policy. Risk is reduced at the expense of decreased
average catch. The results of this study were presented at the International Symposium for the
Management of Exploited Fish Populations in Anchorage, Alaska from October 21-24 and are
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Gulf of Alaska was conducted aboard the chartered U.S. longline vessel Ocean Prowler from
July 13 to September 27, 1992. This research program has been a joint effort of RACE Division
and ABL, since its inception in 1987, and is designed to continue the time series (1979-92) of the
Gulf of Alaska portion of the Japan-U.S. cooperative longline survey, replicating as closely as
practical the Gulf of Alaska portion of the Japan-U.S. cooperative longline survey and also
sampling gullies not sampled during the cooperative survey.

As in past surveys, the primary objective was to determine the relative abundance and size
composition of four slope-resident groundfish species: sablefish, shortspine thornyhead, and
rougheye and shortraker rockfishes, and secondarily to determine the relative abundance and size
compositions of other species such as Pacific cod, grenadiers (Macrouridae), arrowtooth
flounder, and Pacific halibut.

A total of 115,095 sablefish with an estimated total round weight of 393,935 kg was recorded at
the rail during the 1992 survey. The length composition for sablefish shifted upward slightly
from 1991 to 1992, indicating growth in length within the population. Recruitment appeared to
be only slightly higher than in past years.

Prior to the initiation of sampling in gullies, certain assumptions had been made to extrapolate
sablefish CPUE's and size compositions from the cooperative longline survey upper slope
stations to deep gully areas that were not actually sampled. Results of the 1988-1990 NMFS
longline surveys show that extrapolated relative population estimates were not appropriate. The
1989 NMES survey detected a statistically significant decrease in numbers of sablefish on the
upper continental slope from the previous year, most of which was associated with decreases in
the Shumagin and Chirikof INPFC statistical areas. The 1990 NMFS survey detected a
statistically significant increase in numbers of sablefish on the upper continental slope, mostly
associated with increases in the Shumagin, Chirikof, Kodiak, and Yakutat INPEC areas. In 1988
and 1989 sablefish abundance in the two major gullies in the western Gulf of Alaska (Shumagin
Gully and Shelikof Trough) was mostly unchanged. However, in 1990 sablefish numbers in
those gullies decreased remarkably, and increased by the same amount on the upper continental
slope adjacent to those gullies. In 1991 total sablefish abundance was largely unchanged, but the
population appeared to be shifting eastward. In 1992 a significant decrease in gulfwide sablefish
abundance (sablefish relative population numbers decreased 12.4% from 1991-92) was detected.
The eastward shift in population was again apparent. More detailed results for sablefish and the
other species sampled during the survey will be reported in a subsequent technical document.
(Michael Sigler (907) 789-6037 or Harold Zenger (206) 526-4158)

Stock Assessment
Bering Sea and Gulf of Alaska

The sablefish population of the Gulf of Alaska is still at a relatively healthy level, but with no
strong recruitment evident in recent years, the population has been decreasing. Exploitable

49



0s

UL "TE6T UI W 697°6 PUB 166] UT I H,Gp*6 10Mm USJO[qES JO SSUIPUR] 15200 159Mm Oy,
1S80D) 1S9O M

(9209-68L (L06) e30tnd JJof 10 0ETH-9TS (90T) MO BIpUES)

"9JeW)S9 ssewolq o[qenofdxe ay}

109fo1d 03 pasn sem SASAINS 0M] 9y} Jo 9FeIoA® UR ‘s DV oyl Sunndwiod Uy "SINseI ur S0UISJIIP
91J) J0J UOSEAI A} SUTUIAAP 03 UOISIAI] DV S.DOSAV 2 Aq ssa13o1xd ur mou a1e sApms 1661
PUB ()66 UT POAISSQO JBY) WIOI] PASBAIOOP SAQAINS OM) AU} U09MIQq IOUAISIJIP oY) ‘2661 UL "1661
Ul PONuUIIuoOd SAAINS OM] 9} UI9MJOq OUISJJIP Y} PUR ‘JSYI0 OB WOIf APuedIjudis podioarp
SAQAINS OM] U] JO SINSAI ‘066] U “A9AIns onsauwiop oY) pue Aoaing 2anerodoo) ‘g n-ueder

A} :eYSBY JO JIND) 9 UI SPULI) 90UBpUNGE ORI} 0 SAOAINS SUISUO] OM] SIONPUOD SHIAIN

(9110 = 9ye1 uoneyo[dxa)

0971°0 JO 91e1 Ajiferrow SUryslj B JOpUnN UoI3al SpUB[S] UBTINSIY Y} UL 1 QOF°¢C pPue S

aY) Ul 3 000°C JO YoIBd €661 & SUTAIS ToAQ] %06 o) 0 SI[NEJop UONIUNAp SUIYSIICA0 SONIN
QU) ‘QI0JOIAY], "d[qeI[oIun dIe ASW( pue ASW,J JO SOJBWINISA S[R[IBAR JBY) PIASI[q A[[eIouad ST ]

"€661 UL W 006°0C PU® ‘T661 UI W 008°0C ‘1661 Ut

I 00S TT ‘0661 Ul W 0T 9T Uedq Sey eYse[V JO JInD 2y I0f (DFV) Yojed [edr3o[orq o[qeideooe
POPUSWITIODAI JO AJOISTY JURDAI YL, "BYSB[V JO JIND Yl Ul } )06°0C PUe ‘UoIFa Spue[s|

UBNNOTY Y3 UT) 009°C ‘SHH Y3 Ur1 00S T Jo DAV €661 & SWAIS (11°0 = 2181 uoneyofdxs)
TT1°0 01 30Bq PI[EOS Sem [ E[°() JO AJBI %SE YY) “%SE JO 95¢°68 ST €661 10J sseworq pajoafoxd o
asneooq TOAJ[ 93BIOAR OLIO)SIY Q) Je JUBISUOD QoM JUSUNINIOAI pue )Rl %St oY) 1 PAYSH) oJom
3001 9y JT WnLIQIInba ur pourelqo 2q pmom eyl (%Se¢) [9Ad] SSRWOIq o) 38 %S€ 01 FuIsearour
pue urdLIo 9y} Je 0I9Z JO anfeA e Je uniels ‘ssewrolq s Aqfeuonzodoid sorrea jey) ojel A)eliowt
3urysy e soquosaid a1y paydope Aorjod Jenonaed oyj, “perdope uooq sey Aorjod e uonerofdxe
J[qBIIBA © ‘IOAIMOY ‘C66T U “IeoA Surysy oy) Jo Suruurdeq 2y Je ssewolq d[qeyojdxa

Jo ojewnise o) £q (911°0) 21el uoneyiofdxe 10,J oy SutAjdnnw Aq paynduwiod a10m 76-0661 10F
S0V 9U], "SSeWwoIq JualInd Jo s9jeminse 0) Surpioooe pauoniodde uay) ST p[oIA popuaUIIOII
UL 6861 SOUIS YOO0IS SUO S PIZATeUR PUB PAUIqUIOD UJI( ABY SUOISIT SPUB[S] UBHINQ[Y

pue ‘@ag Sunog ‘eysery Jo Jino oy ‘vonendod pssoro v Jo vondwnsse oy} woy sornyredop oy
JO SWOS 9JRIAS[[R O], “JUSWIINIOAI JO RWII)SS Uk op1aoxd pue ssewrolq 9[qeirojdxo Jo sojewnso
yoex} Aprordxe 01 paljIpowl SISA[eUR UONIONPAI JJ0]S B WOIJ POUTULISNOP SJe SOJBWINS PRI

‘(1661 U uey} IoMO[ APYSIS A[[BnIOR 9I9M 766 U SOOTpUl

KoAIns pauIquuIod 9Y) Y3noyle ‘pasn mou ST UONIIPAId JuSuI)INIOAT SATIBAIISUOD SSIf B 9SNBI9q
sseworq pajooloid s,reoA jsef uey) 1oy31y ore sonfeA 9SAYL) ‘SUBNN[Y Y} 10 I 009‘E€T pue

SgH 24l 10J 1 Q0 €1 Sem ssewrolq o[qeno[dxo ¢661 paiodfoid ayy, “eyse[y Jo Jino pue ‘suennory
‘Sgd oy} 10J paydope sem J010B] UOTIRIqI[ED 9[SUIS V¥ "PAUIqUIOD ST UBHNS[Y Pue ‘eog Junog
UI9)SBD ‘BYSE[V JO JIND 9y} J0J W O0F*LZZ PUR BYSEV JO JIND 34} 10 JWI OO 061 ST IUaunInIoax
pa1oafoad Surpnpour pue ‘7661 WIOIJ SIJBUINSS SSBWIOIQ ASAINS [MEBI) 0] SPUST) ddUBpUNGR

dATIRTaI o) SuneIqIed AQ PoTeWINSD SI9jem 9PISINO JOJ €661 JO Suruuidaq 9y) JoJ ssewolq



coastwide ABC of 8,900 mt was slightly exceeded in both years. The sablefish stock in the
Monterey through the U.S.-Vancouver INPFC area was assessed in 1992 through application of
the synthesis model to fishery size and age composition data from 1986-1991 and trawl and pot
survey data. The Conception area was excluded because of the smaller size-at-age and delayed
maturity in that area. Only about 400 mt has been landed in the Conception area in recent years.
Slope trawl surveys have now been conducted in the northern half of the Monterey area through
the middle of the Columbia area. The extrapolated biomass for the Monterey through U.S.-
Vancouver areas is 106,714 mt, which represents approximately the age 2+ biomass with a
reduced availability for the larger females. The southern area pot survey in 1991 added evidence
for a decline in the abundance of medium and large sablefish, and the assessment model was
configured to directly examine this decline. A decline in the abundance of large sablefish is
supported by trends in the percentage large in longline and pot landings. New age data indicate
that natural mortality should be reduced from 0.0875 to about 0.07, and that the movement of
sablefish into deep water is primarily a function of age, not size.

The synthesis model was used to explore trade-offs in fitting the magnitude of the slope trawl
survey biomass and the trend of medium-+large sized sablefish in the pot survey. An optimistic
model scenario provides a reasonable fit to the slope trawl survey biomass and to the fishery size
and age composition data, but a poor fit to the trend in the pot survey. This scenario is similar to
recommendations made in the past few years, and indicates that average fishing mortality over
the past eight years has been near the target level of Fssq, (6.8% exploitation rate on the age 2+
biomass) and that the female spawning biomass is near its long-term target level, but declining
because of weaker than average recruitment since 1980. The pessimistic model scenario
provides a better fit to the trend of the pot survey and to the fishery size and age composition
data, but indicates that the slope trawl survey overestimates biomass by more than a factor of
two. The calculated ABC for 1993 ranges from 7,800 mt to 1,800 mt for the two scenarios, but
neither assessment extreme provides an entirely satisfactory description of the sablefish situation.
An ABC of 7,000 mt was adopted by the PFMC for landed catch in the Monterey-Vancouver
areas.

(Richard Methot (206) 526-6525)

d. National Marine Fisheries Service - SWFC

The SWFSC Tiburon Laboratory assisted scientists from the Alaska Fisheries Science Center on
an assessment of the sablefish fishery using the stock synthesis model in 1992.

e. Alaska Department of Fish & Game

Research
An intensive skipper interview program is conducted during the Southeast area fisheries to obtain

detailed catch and effort information from the participants. This program also provides an
opportunity to collect tags recovered during the fisheries.
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of vessels participating in each area exceeds the optimum level established under the program 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 opened by regulation on May 15 and continued until mid-
June. The harvest of 196 mt nearly doubled the annual harvest objective of 100 mt. A total of 49
vessels participated.

The offshore 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.

f. Oregon Department of Fish and Wildlife

Routine age samples were obtained on sablefish. Otoliths were sent to NMFS for age
determination.

Some analysis of sablefish bycatch sampled from Pacific whiting shoreside deliveries was
conducted and subsequently presented by Dr. Sampson at the Sablefish Symposium in Seattle.
Sablefish bycatch in whiting catches was generally modest, but a few landings contained over the
1,000 pound traw] limit for sablefish.

(Dave Sampson (503) 867-0100 or Bill Barss, Mark Saelens (503) 867-4741)

5. Flatfish
a. Canada-DFO
Research programs

Age composition data has been updated through 1991 for Hecate Strait English sole and rock
sole. The data will be analyzed during 1993 to prepare for detailed stock assessments to be
conducted for these species in 1994. A study of halibut bycatch in the Hecate Strait trawl fishery
was conducted. The study involved 43 observer trips (695 tows monitored) aboard vessels
involved in this fishery. This represented approximately 9% of the total trawl effort expended
between September 1991 and August 1992. Bycatch of halibut caught in the Hecate Strait trawl
fishery was estimated for summer (May-August) and winter (September-April) periods. Total
discards in the Hecate trawl fishery were also estimated during the bycatch study. The condition
of trawl-caught halibut was monitored during the study and this data has been analyzed. Time-
on-deck, weight of the total catch, size of fish caught, depth fished and tow length all had
significant effects on the condition of halibut caught.

Stock assessment
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c. National Marine Fisheries Service - AFSC

Stock Assessment
Bering Sea

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

Yellowfin sole (Pleuronectes asper), which suffered a severe decline in abundance from
overfishing in the early 1960s, is currently the second most abundant species in this region after
walleye pollock. Three abundance estimators (trawl survey, virtual population analysis, and
stock synthesis) indicate that the yellowfin sole resource increased slowly during the 1970s and
early 1980s to a peak during the mid-1980s and that the resource has remained abundant and
stable until the present. This trend is indicative of a slow-growing species that is known to have
been lightly exploited while experiencing average to strong recruitment during the past 15 years.
Good recruitment from the 1981 and 1983 year-classes is expected to maintain the abundance of
yellowfin sole at a high level in the near future.

The recommended ABC for 1993 was calculated by applying the Fssq, fishing mortality rate from
the stock synthesis model to the 1993 projection of exploitable biomass. The Fssq, rate is
appropriate because it makes use of the available information regarding age-specific fishing
selectivities and maturity. As with most North Pacific flatfish species, sexual maturity in
yellowfin sole occurs well after the age of entry into the fishery. Yellowfin sole are fully selected
to the fishery by age 11 but only about 50% of the females are mature by this age. The F3sq rate
of 0.106 (exploitation rate = 0.095) corresponds to a 1993 ABC of 238,000 t. This catch is
below the level of 275,000 t corresponding to the NPFEMC's overfishing definition, computed
under an F3oq value of 0.124 (exploitation rate = 0.11). A reliable estimate of Fygy does not
exist for this stock.

Rock sole

Rock sole (Pleuronectes bileneatus) catches from the eastern Bering Sea in 1992 was 39,314 ¢,
primarily from a valuable roe fishery conducted northward of the Alaska Peninsula during the
winter spawning period. Harvest levels remained well below the 1992 ABC of 260,000 t,
although they exceeded the TAC of 34,000 t. Because of sustained good recruitment (the 1991
survey age composition indicated that 84% of the population numbers were fish 4-8 years old),
rock sole biomass increased steadily throughout the 1980s to its present high level. Biomass
estimates from stock synthesis, cohort analysis, and the trawl survey all indicate that the present
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Gulf of Alaska

Management of the Gulf of Alaska flatfish resource has been divided into four categories by the
NPEMC for 1991. These categories include: "shallow water flatfish", "deep water flatfish",
arrowtooth flounder, and flathead sole. This reclassification was made because of the significant
difference in halibut bycatch rates in directed fisheries targeting on shallow and deep water
flatfish species. Arrowtooth flounder, because of its present high abundance and perceived low
commercial value, was separated from the group and managed under a separate TAC. Flathead
sole are also managed under a separate TAC because they overlap the distributions of the shallow
and deep water categories.

Due to halibut bycatch in commercial trawl fisheries, the total catch of Gulf of Alaska flatfish
species was 28,000 t in 1992, well below the combined TAC of 66,480 t. Biomass estimates
from the 1990 Gulf of Alaska trawl survey indicates the total flatfish resource continues to
increase with some species declining (rex and rock sole), some increasing (flathead sole and
arrowtooth flounder) and some remaining stable (yellowfin sole). Trawl survey size
compositions indicate the continued presence of juvenile fish recruiting to the stock for most
species. The flatfish species are managed under the Fo ; approach which is considered a
conservative strategy which is appropriate for managing a complex of species which are at
varying levels of abundance.

(Thomas Wilderbuer (206) 526-4224)

West Coast
Dover Sole

Size and age composition data from the INPFC Eureka and Columbia areas were analyzed in this
assessment by stock synthesis, a separable catch-at-age model. Recruitments were estimated by
the model for the Columbia area instead of the assumption of constant recruitment used in 1990.
For both areas, separate fishery selectivities were estimated for several time periods to fit the
changes in size, age and fraction female. In both areas the model was run at various levels of
virgin recruitment to generate a range of fits to the slope survey abundance estimates. Runs with
the slope survey ratio (observed slope survey abundance divided by the population biomass after
survey selectivities are applied) between 0.5 and 1.0 were taken as a plausible range of biomass
levels.

In the Eureka area, recent landed catches have declined to about 3,400 mt in 1991. MSY,
estimated under an assumed level of density-dependent recruitment is 3,300 to 3,552 mt for the
low and high biomass scenarios respectively. The current female spawning biomass is estimated
to be below the Fagq, level for the low biomass scenario and below the Fssq, level but above the
Fao% level for the high biomass scenario. The recommended yield for 1993 is calculated by
applying Fssq, (fishing mortality that reduces female spawning biomass per recruit to 35% of its
unfished level) to the exploitable biomass. This results in a yield of 1,732 to 4,134 mt for 1993.
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The results of the 1991-1992 maturity study of arrowtooth flounder are being written up for
publication. Arrowtooth flounder aging has been problematic. A planned age validation study
has been shelved due to inadequate funds. We are waiting for results of comparative age
readings from NMFS, which has been working to refine their ageing methods for arrowtooth
flounder. Meanwhile, WDF is continuing to collect age structures but is not ageing this species.
Stock assessment work on arrowtooth flounder is going forward using non-age structured
models.

(Martha Rickey (206) 902-2850)

f. Oregon Department of Fish and Wildlife
Age sampling continued on Dover sole, English sole, arrowtooth flounder and petrale sole. Ages
are determined at ODFW for Dover, English and petrale soles. ODFW also provides age
determination for some English sole samples taken by WDF.

Halibut;

1) ODFW participated in the weekly catch monitoring of recreational catches in light of the
catch quota.

2) About 1/2 of the recreational catch was sampled for average weight and enforcement
purposes.

3) Considerable staff time was involved with litigation involving the Makah tribe.
(Jerry Butler (503) 867-4741)

6. Pacific Whiting (Hake)

a. Canada-DFO
Research programs

The monitoring of catch, estimation of species composition, and biological sampling in the
Vancouver Area fishery was continued through an extensive offshore observer program. A port
sampling initiative was drawn up to ensure samples are collected from the increasing domestic
fishery for offshore hake.

Trawl and hydroacoustic studies examining the relative abundance and distribution of Pacific
Hake in the Vancouver Area, including northern Vancouver Island, were continued. Hake were
found along the 200 m contour extending into Queen Charlotte Sound. Assuming a target
strength value of -35.0 dB/kg, the biomass of hake in the Canadian zone was 1,101,328 mt of
which 668,419 mt was found north of 49 degrees north latitude.

A side by side comparison was conducted with the NOAA ship MILLER FREEMAN and the
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the at-sea fishery was closed, having reached its initial limit. On September 4, the 30,000 mt
reserve was released, which lasted until September 12 when the at-sea fishery was closed again.
On October 24, an additional 24,000 mt was made available for at-sea processors, bringing the
total at-sea allocation to 152,800 mt. The fishery was closed October 7. On October 30, the
harvest guideline was reached and a 3,000 pound trip limit was implemented for the remainder of
the year.

Bycatch regulations for the whiting fishery were implemented by emergency rule on April 13,
1992. Those regulations prohibited at-sea processing south of 42EN, whiting fishing in the
morning between midnight and one-half hour after official sunrise, and whiting fishing inside
conservation zones around the mouths of the Klamath and Columbia Rivers. A trip limit was
also established to limit landings of whiting caught inside 100 fathoms in the Eureka area to
2,000 pounds.

The PFMC established a harvest guideline of 142,000 mt (80 percent of the coastwide whiting
ABC) as the U.S. allocation and adopted a multi-year framework (regulatory) amendment to
allocate the harvest guideline between at-sea and onshore interests. This amendment was
rejected and a one-year only substitute implemented that made the first 112,000 mt of the harvest
guideline available on a first come, first served ("Olympic") basis. The remaining 30,000 mt was
retained as a reserve for shoreside vessels. The at-sea fishery was closed by emergency rule on
May 5 when 100,000 mt had been processed at sea, leaving a total of 42,000 mt for the shoreside
sector.

c. National Marine Fisheries Service - AFSC

Research
Hydroacoustic assessment of Pacific Whiting along the West Coast

Pacific whiting abundance was surveyed along the Pacific Coast during July 7 to August 19,
1992. The area of operations extended along the west coast of the U.S. from central California to
the north end of Vancouver Island, British Columbia, Canada. Considerable numbers of whiting
were encountered in all of the surveyed strata between Point Sur, California and the northern end
of Vancouver Island, Canada. Average sizes and ages of the fish were found to be progressively
greater in the more northerly geographical areas covered by the survey. The overall population of
whiting was composed mainly (92.6 %), in order of relative abundance, of 6 cohorts; the 1984,
83, 80, 91, 90 and 88 year classes; age 8,5,12,1,2 and 4, respectively. Nearly 77% of the total
estimated number of age 1 fish were found in the Monterey INPFC area. Forty four percent of
the age-2 fish were also located in Monterey, with the remainder distributed about equally
between the Eureka and south half of the Columbia INPFC areas. No age-1 and only trance
amounts of age-2 fish were found in the strata north of the central Columbia area. About 88% of
the total estimated whiting biomass was found to the North of the Eureka INPFC area and
considerably more than half of the total was found to the north of the Columbia INPFC area.
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Permits (EFP) were issued to participating vessels so that they could land unsorted catches
containing salmon. The EFP's required that the catch be sorted upon landing and that ODFW be
given any salmon bycatch.

Fifteen vessels participated in Oregon's whiting shoreside observer program. About 49,000 mt of
whiting was landed at Oregon ports. Observers observed 15% of the trips at sea including the
offload of those trips. Observers observed the offloading of an additional 34% of the trips.
Overall salmon catch rate in Oregon's whiting fishery for fish delivered shoreside was 0.010
Salmon per mt of whiting. Some 241 salmon were obtained from observed trips. Other observed
bycatch included 60,408 pounds of Yellowtail rockfish, 28,713 pounds of Widow rockfish,
14,865 pounds of misc. rockfish, 29,488 pounds of sablefish, 1,162,945 pounds of jack and
Pacific mackerel and 63,573 pounds of misc. other fish.

(Bill Barss (503) 867-4741.)

b. ODFW collected biological samples for NMFS, Seattle (otoliths, length, sex, weight).
7. Dogfish

a. Canada
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.
Stock assessment
The age-structured deterministic model developed by Wood et al. (1979) continues to be used to
evaluate the condition of the spiny dogfish stocks in the Strait of Georgia and offshore. As
current harvests levels are below the optimal yield in both areas, stock size is predicted to
increase.

Management and regulations

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

b. Alaska Department of Fish & Game

Research

The relative catch rate of dogfish is being monitored in the Southern Southeast Inside area in
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injected with oxytetracycline (OTC) before being released. The OTC produces a mark in the
dorsal fin rays that can be seen under UV light. When the fish is recaptured it can be determined
whether the number of rings beyond the mark does in fact match the length of time the fish is
known to have been at liberty. As of March 1992, 288 lingcod have been tagged, and there have
been 14 returns. The two that were at liberty longer than four weeks show growth outside the
OTC mark, thus demonstrating promise for success in this project. The goal is 50 returns of fish
that have been at liberty for at least a year, and 20 for at least two years.

Sampling of Commercial and Recreational Lingcod Landings

Port sampling of Oregon and California commercial landings of lingcod fin rays for aging was
initiated in January 1992. Sampling is conducted by Oregon Dept. of Fish and Wildlife and
California Dept. of Fish and Game, but will coordinated through Tiburon. Aging of the lingcod
fin rays will also occur at Tiburon. The target is to sample two trips per month per gear category.
The eventual goal is obtain enough years for an age structured analysis. Recreational sampling
is beginning in a preliminary study in California with length-sex sampling in all ports and fin ray
sampling for age analysis in the San Francisco-Princeton ports. This is because preparation of
the fin rays requires substantial processing time (drying, cleaning, fixing in resin, sectioning, and
mounting). Recreational sampling will be expanded as time for preparation of the fin rays
permits.

Possibility of a Disturbed Sex Ratio

Certain problems inherent in lingcod management come from the species' reproductive habits.
Lingcod are segregated by sex, with males predominating in shallow water and females in deeper
water. To at least some extent this distribution is related to the fact that during reproduction
males guard the masses of fertilized eggs that are attached in nests to shallow-water rocks.
Because the two major fisheries for lingcod--the shallow-water recreational fishery and the
deeper-water trawl fishery--inflict differing mortalities, there is potential in this situation for a
disturbed sex ratio. Whether or not the sex ratio has been disturbed is an important consideration
for management. Although the system is complex, it is amenable to modelling. Nevertheless, to
develop such a model there is need to define more precisely the extent to which the sexes are
segregated.

c. Alaska Department of Fish & Game

Research

A preliminary study which was begun during the winter of 1988 continued through 1992. This
study is designed to determine lingcod nesting locations, spawn timing, and the timing and
duration of lingcod nest-guarding in Southeast Alaska. The study is being accomplished using a
two-stage approach. An onboard observer participated with cooperating local fishermen to
obtain sex and size samples from the directed lingcod "dinglebar” fishery. In addition, dive
transects were completed in diver depths in areas adjacent to known harvest locations to observe
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(Tom Jagielo (206) 902-2837)

€. Oregon Department of Fish and Wildlife

Age samples were collected and sent to NMFS, Tiburon for age determination.

9. Other Species

a. Canada-DFO

Walleye pollock
Research programs
Stock assessment
The assessment of pollock stocks has not changed since the previous report. The Strait of
Georgia quota is based on a surplus production calculation given the biomass as assessed in 1981
and 1987 using hydroacoustic and swept-volume survey methods.
Management and regulations
Pollock are managed by annual quota in the Strait of Georgia (3,700 mt). Given extreme
variation in availability and uncertainty regarding stock discreteness, fishing is not restricted in

other areas of the coast.

b. National Marine Fisheries Service - AFSC

Walleye pollock

Research

Bering Sea

Hydroacoustic Assessment of Walleye Pollock on the Bering Sea Shelf

Scientists from the RACE Division conducted an echo integration-midwater trawl (EIMWT)
survey of the Bering Sea during the winter of 1993. The purpose of this work was to assess the
distribution and abundance of walleye pollock (Theragra chalcogramma). Previous winter
surveys (1988, 1989, 1991, and 1992) focussed on spawning concentrations of pollock in the
Aleutian Basin and Bering Sea shelf waters in the U.S. EEZ. The 1993 survey area was
expanded to include western Bering Sea (WBS) waters. The survey was a coordinated effort of
scientists from Japan, Russia, and the United States, with additional participation from China,
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Miller Freeman during the spring of 1992, three in the Shelikof Strait region of the Gulf of
Alaska, and one in the Eastern Bering Sea to study the effects of the environment on the eggs and
larvae of walleye pollock. Laboratory studies on reared pollock larvae were conducted to (1)
calibrate biochemical indices; (2) estimate feeding, digestion, and gastric evacuation rates; (3)
calibrate histopathological condition indices; and (4) determine larval shrinkage caused by
handling and preservation. Eggs were spawned from fish trawled in the Shelikof Strait and
Bogoslof Island area, maintained in refrigerators aboard ship, and then transported in thermos
jugs to the culture center at Sand Point in Seattle and to the Hatfield Marine Center of Oregon
State University, where the behavioral studies were conducted.

(Dr. Art Kendall (206) 526-4108)

Hydroacoustic Assessment of Walleye Pollock in the Gulf of Alaska

Walleye pollock abundance was surveyed in the Gulf of Alaska during March 13-22, 1993.
Three transect series were run during the period; one series covered the whole of the strait and
the other two included selected parts. The first series progressed from S to N, from near
Cherikof Island to mid Afognak Island. Parallel transects were run across the strait between 50
fm depth contours and were spaced 5 nm apart. Two limited transect series were run in the
western central part of the strait to better map aggregations of spawning adult pollock. The 1988
year class (age-4) was the most abundant cohort found in the strait and accounted for perhaps
half of all fish of age 4 and older. A very preliminary estimate of the biomass of all cohorts
indicated that the abundance of pollock was somewhat less than that encountered during 1991
survey. Further analyses are necessary before meaningful comparisons are possible.

(Dr. Ed Nunnallee (206) 526-4163)

Walleye pollock tagging feasibility study

An experiment was conducted at ABL in June-December 1992 to determine the most appropriate
methods for tagging walleye pollock. Walleye pollock, most of which were juveniles <age 4,
were caught in local waters using hook and line gear. Approximately one-half the fish were
tagged with Floy lock-on tags that passed completely through the dorsal musculature of the fish;
the remainder were tagged with Floy anchor tags inserted a short distance into the dorsal
musculature. The fish were transported back to ABL and held in a large tank of running seawater
for the duration of the experiment. Results showed infections from scale loss apparently caused
most of the mortality. In particular, landing the fish with a dipnet resulted in much scale loss and
a low rate of survival. Fish landed without a dipnet and handled carefully to reduce scale loss
had mortality rates <10%. There was no significant difference in the survival rate between the
two types of tags used. Too few adult walleye pollock were caught to determine meaningful
survival rates. However, it appeared that, in addition to scale loss, the adult fish were adversely
affected by pressure differences as they were brought to the surface. Thus, the study indicated
that tagging of juvenile walleye pollock is feasible if scale loss can be kept to a minimum, but
additional research on tagging of adults is needed.

(Richard Haight (907) 789-6052)
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reliable estimate of Fygy does not exist for this stock.

Pollock taken near Bogoslof Island exhibit a consistently different age composition and slower
growth than pollock in the EBS. Winter hydroacoustic surveys estimated the biomass of
Bogoslof pollock at 0.6 million t in 1991 and 0.8 million t in 1992 (section 1.3.3). There is
evidence of slightly stronger 1982 and 1984 year classes recruiting to this area in recent years.
The 1993 estimate of biomass (0.65 million t) was derived by discounting the 1992 value by the
natural mortality rate (M=0.2). Based upon the growth characteristics of the Aleutian Basin
stock, Fssq, for this stock was estimated at 0.33, giving an exploitation rate of 0.26 and a 1993
ABC of 169,000 t. This ABC is below the overfishing level of 196,000 t, computed under an
Fs09 value of 0.40 (exploitation rate = 0.30).

The Bogoslof pollock stock is believed to be part of a broader Aleutian Basin stock that is
harvested both inside and outside the U.S. EEZ. Directed pollock fishing was prohibited in the
Bogoslof area in 1992 but small amounts of pollock have been harvested in international waters.
The 1993 biomass estimate therefore assumes that removals from fishing will be balanced by
recruitment. In setting a TAC for Bogoslof pollock, the expected harvest (if any) in international
waters should be considered.

The large catches removed from the international zone of the Aleutian Basin from 1986-1990
have fallen off recently due to poor recruitment. The Aleutian Basin pollock stock may be
connected to pollock on the surrounding shelves through spawning and recruitment processes.
Lack of observed spawning in the Aleutian Basin, together with the older mean age of Basin
pollock, indicate migration of shelf pollock to the Basin. The extent to which spawning by Basin
pollock in the Bogoslof area contributes to recruitment of pollock on the EBS shelf remains
unclear. The current spawning contribution of Bogoslof pollock to the EBS stock may be small
in view of the reduced Bogoslof spawning biomass.

(Dr. Vidar Wespestad (206) 526-4249)

Gulf of Alaska

Estimates of the exploitable biomass of walleye pollock (Theragra chalcogramma) were
1,088,000 t in 1991 and 838,000 t in 1992 as determined from the stock synthesis (SS) model in
those years. The 1993 biomass is estimated at 1,062,000 t from the current SS analysis which
incorporates an index of biomass from the 1992 Shelikof Strait hydroacoustic survey.
Comparisons of the 1993 biomass to previous years' levels should be made with biomass levels
from the revised hindcast in the current assessment.

Relative to the previous assessment, new information became available which includes: a) the
1992 Shelikof Strait hydroacoustic biomass estimate; b) length-frequency data from the 1992
hydroacoustic survey; c) length-frequency data from the 1991 and first quarter 1992 fisheries; d)
estimates of catch-at-age from the 1991 fishery; e) updated estimates of discard and catch; and f)
an evaluation of various fishing strategies.
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assessment.

The simulations were made under 2 different recruitment assumptions. Under one option, the
probability of high or low recruitment at high or low spawner biomass levels was determined
from the observed spawner-recruit data points. Under this assumption, there was a 50% chance
of a strong year-class at low spawner biomass levels, and 22.2% chance of a strong year-class at
high spawner biomass levels. A second recruitment option was considered because the observed
data showed that the majority of strong year-classes occurred during the 1970s. In the most
recent decade, only one year class was above the mean recruitment level. To simulate recent
recruitment conditions, the probability of a strong year class at high or low spawner biomass
levels was set at 10%.

In order to estimate an optimal fishing mortality rate, the tradeoffs between increased yield and
the risk of falling below the threshold were evaluated. The optimal fishing mortality rate that
simultaneously maximized yield and minimized risk was determined to be 0.32 (full-recruitment
value).

Model E was then utilized to project biomass and yield under a 0.201 fishing mortality rate
which is equivalent to a full-recruitment fishing mortality rate of 0.3. The 1993 yield was
projected to be 203,000 t which is the recommended ABC for the western and central Gulf of
Alaska. All indications suggest that the 1988 year class will be larger than the 1984 and 1985
year classes. Model E is consistent with an above average 1988 year class. Furthermore, the
exploitation rate is considered to be conservative since it was determined by simulation results
based on recent recruitment trends.

(Dr. Anne Hollowed (206) 526-4223.)

¢. Alaska Department of Fish and Game

There were no regulations in effect for other species of groundfish in state waters of Alaska
during 1992. An "emerging fisheries" policy is being developed for new fisheries which will
reduce the possibility that a fishery can escalate out of control before regulations can be
developed.

d. Oregon Department of Fish and Wildlife

(1) Extensive biological sampling was conducted on surfperch along the southern Oregon coast.
Special emphasis was spent on redtail surfperch. Aging determination was done by ODFW.
(Darrell Pruden (503) 888-5515)

(2) Striped Bass catches occurred in the surf off Coos Bay. This is unusual for Oregon.
(Darrell Pruden (503) 888-5515)

(3) Herring roe fishery in Yaquina Bay produced 198 tons which was just short of the 210 ton
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These data have been analyzed to determine the best predictors of this variation and to evaluate
it's effects on survey results. A strong association has been found between trawl width and the
length of cable used to tow the trawl (scope), with longer scopes associated with wider trawl
openings and lower heights. Since longer scopes must be used in deeper water, trawl openings
tend to be wider in the deeper areas covered by the surveys.

Traw] mensuration equipment was routinely used during all surveys with a goal of obtaining
accurate measurements or estimates of the area swept by the trawls at each site. Where
measurements were not available, a regression based on the above work and measured tows
during that cruise was used to provide an estimate.

Research on the variability of trawl shapes and their effects on survey results will continue in
1993. This work will include testing of a restrictor line placed ahead of the trawl doors for
controlling trawl shape variation. Catch comparisons will be made to test for changes in
catchability due to the restrictor itself or due to changing trawl widths. Another set of
experiments will test attempt to measure the effects of herding by the doors and bridles on catch
rates of flatfish.

Behavior Observations to Facilitate Bycatch Reduction

The task continued a project, begun in Spring of 1990, to facilitate the improved selectivity of
commercial trawls used in fisheries off of Alaska. The bycatch of Pacific halibut (Hippoglosus
stenolepis) in trawl fisheries off of Alaska is a major concern to fishery managers. Bycatch limits
have closed several fisheries before the allowable catch of the target species was taken.
Representatives of the International Pacific Halibut Commission, the fishing and fishing gear
industries and the RACE division have been cooperating in a research project to develop fishing
gear technology capable of both effective fishing and bycatch reduction.

Low light underwater video systems have been developed and used to obtain observations of fish
behavior in and around operating trawls. These observations are used to test and further the
development of trawl modifications for reducing bycatch. This work will continue in 1993, with
continued observations of the behavior of halibut, cod and small flatfish in the vicinity of a range
of trawl modifications as well as in unmodified nets.

(Craig Rose (206) 526-4128)

Electronic Measuring Board

An electronic measuring board using bar codes was devised for use aboard longline surveys. The
measuring board was tested in 1991 and was used throughout the 1992 domestic longline survey.
This electronic method is faster, more convenient, and less error prone than recording lengths
manually and generally is useful because electronic data collection is the most direct method of
recording information in a time when data analyses are performed on a computer. In 1992, the
electronic measuring board also was adapted by others for fishery sampling in British Columbia
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3. Alaska Department of Fish & Game

Age Reading Laboratory

The age lab moved from its temporary facility in Douglas to a permanent facility in Juneau. The
facility shares its time between groundfish aging and thermal marked salmonid otolith reading.
Initial groundfish aging emphasis was on sablefish and near-shore rockfish. A study was begun
to compare ages obtained by reading lingcod otoliths and fin rays. While inconclusive, it appears
that otoliths compare quite well and are much easier to prepare. This work is on-going. The age
reading position was maintained in Kodiak for part of the year. A major portion of the Kodiak
reader's time was devoted to otolith exchange and precision testing.

Port Sampling and Skipper Interviews

During 1992 port sampling and skipper interview programs were conducted in Sitka, Ketchikan,
Petersburg and Craig. Port sampling provides biological information from the landed catch. In
recent years this activity has been limited to sampling landings of rockfish, Pacific cod, and
lingcod. This component provides information on species composition and AWL data from
important commercial species by management area. It also provides an opportunity to collect
data on sex ratio and reproductive status from round deliveries of rockfish.

Skipper interviews are conducted for landings of the key groundfish species. Interview effort
concentrated on the state-managed sablefish, rockfish, and lingcod fisheries during 1992. This
program is designed to provide detailed location and effort information which, when coupled
with the fish ticket data, provides an estimate of CPUE for the landed catch by management area.

Miscellaneous Stock Assessment

Catches of groundfish species are also observed routinely during stock assessment surveys for
other species. That information provides an indication of population trends for some
commercially important groundfish species which are not assessed directly. Two surveys in
particular, the Kodiak/Alaska Peninsula crab traw] assessment survey and the Southeast area crab
pot indexing survey provide information on the relative abundance and length frequency of
commercial groundfish species such as Pacific cod, pollock, juvenile sablefish, and some shallow
water species of flatfish.

4. Washington Department of Fisheries

Marine Fish Shore Fisheries

This project was designed to collect catch, effort, and biological information from recreational
shore fisheries targeting marine fish along the Washington coast. This three year project has
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juvenile rockfish seek refuge in these kelp and eelgrass habitats for a 4-5 month period in the late
summer and fall before they move into deeper rocky reef habitats. The rockfish nursery habitats
identified in 1992 studies are now protected from degradation or loss under Washington
Administrative Codes. The protection provided from these studies will help sustain or increase
the natural production of rockfish resources.

(Dan Doty (206) 902-2832)

Habitat Investigations - Enhancement of Natural Production Habitats for Rockfish

This project has focussed on enhancing natural production of rockfish (Sebastes spp.) by
providing refuge habitat for juvenile forms of target species. The juvenile lifestage and their
transition from pelagic to benthic habitats are considered particularly vulnerable to perturbation.
Results from the second settlement season indicate that young-of-the-year (YOY) rockfish
survive better on, exhibit higher fidelity to, or are attracted more to artificial nursery habitats than
nearby natural nursery areas. Densities of juvenile rockfish were higher on artificial nurseries
than natural nursery habitats. Preliminary analysis of (YOY) densities between artificial reef
types suggests that Isolated Nursery Reefs are marginally more effective than Integrated reefs.
The 1992 settlement season was poor, however, with densities of YOY low in all habitats. It is
likely that more apparent differences will emerge with higher overall YOY densities. On reefs
that provide a variety of substrate types and relief (Integrated Reefs), YOY were segregated
according to substrate, with highest YOY densities found in complex, low-relief habitat.

(Jim West (206) 902-2842)

Habitat Investigations - Critical Foodweb Linkages for Marine Fishes

The focus of this study is to identify trophic (food) relationships between marine fishes and their
nearshore habitats. Identifying these foodweb linkages establishes the function of critical habitats
in the natural production of marine fish resources. This information is a vital link in the process
to preserve and protect these habitats through WAC's and other regulations. Two studies
conducted over the last twelve months have focussed on utilization of drift algae and kelp bed
habitats by juvenile rockfish (Sebastes sp.). Preliminary results have revealed critical habitat
information. Juvenile rockfish use the drift algae habitat primarily for refuge during summer
months, and depend on it for a food source in fall months. Calanoid copepods and gammarid
amphipods that make up juvenile Sebastes sp. prey are very sensitive to oil and dispersant,
indicating that oil spills may have an impact on the success of juvenile rockfish use of this
habitat. Trophic use of the kelp bed habitat by juvenile Sebastes sp. also appears to shift with
season. Newly settled fish feed equally on planktonic and epiphytic prey which appear to be more
abundant in kelp habitat relative to adjacent unvegetated areas. Larger fish depend on larger
motile macrobenthic prey, including grass shrimp, which are more abundant in kelp habitat. This
information is currently being used to advance the protection and enhancement of these vital
habitats that provide food for marine resource production.

(Anne Shaffer: (206) 902-2852)
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X. 1993 TSC RECOMMENDATIONS
A. TSC to Itself
1. Recommendations to CARE - Prepared by Mark Wilkins - APPROVED

The TSC considered the five recommendations made to it by the CARE (Kastelle memo dated
July 7, 1992) resulting from the May 1992 CARE meeting. The responses of the TSC to these
recommendations follow.

1. The TSC endorses and encourages the thorough investigation of and search for
alternative compounds to OTC for marking otoliths for age validation studies. If
suitable alternatives can be found, they would facilitate badly needed validation
research.

2. Although the TSC recognizes the value of radiochemical methods of age
validation, we suggest that , due to the complex and sensitive chemical procedures
involved, such studies would be most effectively carried out in cooperation with
established chemistry research facilities. Instead of establishing a radiochemistry
lab, the TSC recommends that radiochemical validations studies continue to be
pursued as they have been, through studies in cooperation with academic
institutions.

3. The TSC encourages and endorses the development and full utilization of
imaging technology and commends the CARE for their efforts in extending the
technology as widely as possible.

4. The TSC supports the continued frequent exchange of age structures for
interagency calibration. We recommend that the CARE compile an annual
summary of these exchanges, including pertinent results, and that this summary be
included in the CARE report to the TSC for the TSC annual meetings.

5. The TSC understood that the "CARE Ageing Manual" was a "living
document" in the sense that it exists as a loosely bound manual amenable to
continued additions and refinements. The CARE's recommendation to finalize
and publish the manual is inconsistent with our understanding of its purpose. The
TSC would like to ask the CARE for further explanation regarding their
objectives behind the move to publish this manual before we solicit support for
publication. Further, the TSC suggest that the CARE consider the use of some
multimedia technologies (i.e. video tape, computer imaging, etc.) to enhance the
effectiveness of the CARE Ageing Manual as an instructional and standardization
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The next meeting will be hosted by Canada in Nanaimo, British Columbia, in the first week of
May, 1994.

XII. ADJOURNMENT
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3. Rockfish management

4. Yellowtail management
X. 1993 TSC RECOMMENDATIONS TO CARE
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X% ynmen stares DEPARTMENT OF COMMERCE
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|
Southwest Fisheries Sclence Center
P. O. Box 271

La Jolia, Ca 92038
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*
"475 oF

April 28, 1993

Mark Saunders, -Chairman TSC

Dept. Fisheries and Oceans, Canada

Pacific Biological Station v
Nanaimo V9R 5K6 - B

B. C. Canada

Dear Mark,

| am sorry that 1 will not be able to attend the. Technical
Subcommittee meetings in Monterey in May, but budget constraints have
severely limited our travel. . .. .

The Committee of Age Reading Experts met in Seattle on 27~29 May
1892 and discussed issues. .of age determination. Methods of age
vahdatlon ‘were dnscussed in length The TSC's recommendation of edge
analys:s was discussed as well as the problems with fisheries of limited
seasona! coverage. Other methods of validation discussed were OT C,
alizarin .and strontium chloride marking and radlochemlcal analysis of

otoliths.

The meetings also included presentations of research by members of -
CARE. John Msllo, CDFG ‘Presented his results .on,age validation of
ohlllpepper rockfish, i His_results. mgllpate that the opague
~ Zone was . produce from May to Deoember that opaque and hyaline zones are
produced once per year. Joan Forsberg, IPHC, presented her paper on sex
determination of Pacific halibut using .shape analysis. and _otolith.
morphology Descnmlnant analysns was able to correctly sex. 79-91% of
known ‘sex ﬁsh Craig Kastelle presented results of radi ochemlml age
vahdatnon of sableﬁsh growth He used Pb-21Q/Ra—226 dlseqmlxbnum lo
validate the age determination meth s of sablefish. = John Butler =~
presented results of radxochemlstry aludatlon of shortspme thornyhead
_ !_ba, ol alascanu; “Based on two different criteria to_read otolith
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January 22, 1993 F/AKC1l:MEW
MEMORANDUM FOR: TSC Members \ i‘ \
FROM: F/AKC1 - Mark Wilkins \AfU
SUBJECT: Minutes from May 1992 CARE Meeting

2

At our last meeting early last May, we decided that we should
await the results of the late May meeting of the CARE and
incorporate their report of that meeting in our 1992 minutes.
Additionally, members showed general interest in receiving copies
of the minutes of their upcoming meeting. I cornered Craig
Kastelle, the CARE chairman, and have received copies of both the
report to the TSC and the minutes of their May meeting from him.

The first document is a two-page memorandum to the TSC and CARE
from Craig (representing CARE) outlining the recommendations that
came out of their May 1992 meeting. It is this memo that Craig
intended for inclusion into the TSC minutes.

The second document is the full version of the minutes of the May
1992 CARE meeting.

Attachments

Distribution:

Mr. Calvin Blood IPHC

Mr. Barry Bracken ADFG

Mr. Dave Clausen NMFS/ABL
Mr. Chris Oliver NPFMC

Mr. Jim Glock PMFC

Mr. Dave Thomas CDFG

Dr. Bill Lenarz NMFS/SWFSC/Tiburon
Mr. Bill Barss ODFW

Mr. Mark Saunders DFO/PBS
Mr. Larry Six PFMC

Mr. Guy Thornburgh PSMFC

Mr. Tom Wilderbuer AFSC/REFM
Mr. Ed Zyblut CDFO

“s, ‘b\'
o
“Ingnt oF ¢






UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE
Alaska Fisheries Science Center

Resource Ecology and Fisheries
Management Division

Age and Growth Task

7600 Sand Point Way N.E.

Bin C15700

Seattle, WA 98115-0070

July 7, 1992

To: Technical Subcommittee of the Canada - United States
Groundfish Committee and Committee of Age Reading
Experts

From: Craig Kastelle

Chairperson, Committee of Age Reading Experts

The Committee of Age Reading Experts (CARE) meeting took place
from May 27 to 29, 1992 at the Alaska Fisheries Science Center,
Seattle, WA. The meeting was well attended, with new
participants from NMFS, (SWFSC and AFSC), CDF&G, and ADF&G.

The issues of "Age Validation Research" were a major topic.
During previous CARE meetings age validation was discussed, but
not a focal point. At the May 1992 meeting, a number of
participants gave presentations of current research in this area.
Methods of age validation emphasized were marginal increment
analysis, radioisotope ratios (Pb-210:Ra-226) found in fish
bones, and oxytetracycline (OTC) or possible substitutes. Though
not formalized in a specific recommendation, the general
consensus was that age validation research is very important, and
worthy of the time spent at the recent CARE meeting, and future
CARE meetings. The Technical Subcommittee (TSC) recommended (via
a memo from TSC chairman, Mark Wilkins, to myself dated May 20,
1992) that rockfish, including thornyheads, should receive
increased effort in the area of age validation research. Mark .
Wilkins' memo was noted and discussed by the participants at the
recent CARE meeting.

The TSC recommended in May, 1991 that CARE members engage in age
structure exchanges and hands-on microscope work at CARE
meetings. This was accomplished, and CARE recommended that
additional exchanges be undertaken.

The following is a list of specific recommendations made by CARE
at the May 1992 meeting:

1. CARE recommends to itself and TSC that substitutes and
alternatives for OTC be investigated. Possibilities include
calcine, alizarine compounds, and SrCl. This might reduce
the problems in receiving approval from the FDA.

2, CARE recommends that the TSC support the establishment of a
radiochemistry lab, possibly within NMFS, that would
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II.
ITT.

Iv.

OUTLINE OF THE MINUTES OF THE 1992 CARE CONFERENCE
SEATTLE, WASHINGTON
27-29 MAY, 1992

INTRODUCTIONS AND ORGANIZATION

A. Agenda

B. Mark Wilkins' memo

C. PSMFC network

D. 1990 CARE 4-Point recommendations

- E. Organizing presentations

F. Validation projects
G. Ageing manual
APPROVAL OF 1990 MINUTES
OLD BUSINESS
A. 1990 CARE 4-Point recommendations
1. Edge-type studies
2. Precision testing
3. Reader drift
4. DFO training to Yexpert" reader status
5. Otolith weight and ageing
6. Dominant year-classes and reader bias
7. P.O.P. precision criteria
8. Dover sole precision
9. Dealing with multiple readings
10. Standardizing age designation
B. Updating species list
C. Ageing manual
NEW BUSINESS
A. Edge-type studies
1. IPHC and the treaty Indian tribes
2. Observer program
3. Edge-type designations in production ageing
4. Production readers and their roles
5. Juvenile sablefish
6. English sole
7. Reproduction and somatic growth
B. Mark Wilkins' memo
1. Age validation of thornyheads
a. Moss Landing lab
b. Structure of choice
c. Proposed rockfish project
d. Radiochemical validation
e. NMFS sponsored radiochemical 1lab
2. OTC and the FDA
a. OTC and aquaculture
b. OTC and the poultry industry
c. Historical use of OTC in fisheries
3. Age validation of Dover sole
C. OTC use and application
1. Demo equipment for halibut
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_ MINUTES TO THE CONFERENCE OF THE
COMMITTEE OF AGE READING EXPERTS (C.A.R.E.)

May 27-29, 1992
National Marine Fisheries Service
Seattle, Washington

I. INTRODUCTIONS AND ORGANIZATION

Craig Kastelle, chairperson for the 1992 CARE conference,
opened the meeting at 9:10 a.m. welcoming everyone to this year's
conference. He began by suggesting everyone introduce themselves
and state the organization they represented. A 1list of the
participants can be found in Appendix I.

For the first order of business, he directed attention to two
handouts, the first being the proposed agenda (Appendix II) and the
second was a memo from Mark Wilkins, current TSC chairperson
(Appendix III). Mr. Kastelle had hoped to have Mr. Wilkins present
for a 20 minute talk on the organizational status of the Technical
Subcommittee (TSC) and the role of the CARE, but unfortunately Mr.
Wilkins was on vacation. Mr. Kastelle briefly outlined the
organizational network tracing CARE's lineage to the TSC whose
parent organization is the Canada-US Groundfish Committee. All
these groups are under the Pacific States Marine Fisheries Council
(PSMFC) .

On the proposed agenda, Mr. Kastelle asked for further
suggestions and thoughts. Since these meetings have always been
held in a semi-informal fashion, he suggested we feel free to
include other topics of concern.

Shayne MacLellan (DFO) began by recalling a letter she drafted
to the TSC as a result of the 1990 CARE conference. The letter
listed 4 recommendations CARE felt needed investigation. TSC
endorsed these 4 recommendations. Tom Jagielo, then chairperson of
the TSC, circulated a letter to all participating fish ageing units
outlining these recommendations (Appendix IV). Ms. MacLellan
suggested that we discuss what has occurred in our different
agencies and what has been implemented as a result of these
recommendations.

This was followed by a discussion of the other activities
planned for the conference. Several speakers had presentations to
give Thursday morning. Hands-on microscope work was scheduled for
Thursday afternoon.

Betty Goetz (AFSC) suggested that we talk about current and
upcoming age validation projects.
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Baptist Bay in Alaska. Biologists from the NMFS Auke Bay Lab
collected the otoliths for the Seattle Age Unit (AFSC) specifically
for this study and included various months of the year.

Ms. Goetz added that age readers at AFSC have been
systematically assigning an edge-type code as part of the ageing
routine. Dr. Kimura pointed out, however, that this system has not
been in effect very long. The data is all in the AFSC data base and
has yet to be analyzed.

Mr. Kastelle mentioned that the AFSC also does a systematic
20% precision testing of all otolith batches/cruises read. Usually,
tester and reader are two different persons. In all cases, tester
has no prior knowledge of reader age. Currently the AFSC has two
designated testers.

Cal Blood (IPHC) said that the IPHC has followed suit and has
implemented a similar 20% reader-tester system. Furthermore, they
routinely do blind testing where two readers read the same batch
without knowing the other readers estimated age. A third reader
resolves any differences.

Ms. MacLellan commented that different agencies probably have
different methods. In their case, they used to do double readings
which involved 2 different readers ageing the same batch of
otoliths. Reader #2 was aware of Reader #1 ages during the second
ageing. This two reader system was too time consuming so they
changed to a single reader system with 15% testing. The tester ages
a minimum of 10 otoliths if there is less than 100 fish in a
sample. They have not decided whether a 15% sample is sufficient.
She introduced a paper by Richards, Schnute, Kronlund and Beamish
titled Statistical Models for the Analysis of Aqing Error which is
currently in press. This paper pointed out that error is inherent
to ageing and should be taken into account. However error is
something that will not go away no matter what the test sample size
may be or how often a sample is read and tested.

Mr. Blood asked Dr. Kimura if he (being a statistician) had
any thoughts on what percentage of a given sample is necessary for
valid test results. Dr. Kimura said he had some thoughts on it but
cannot see doing more than 20% testing because of the wvolume
required in production ageing.

Moving to another topic, Mr. Blood asked Ms. MacLellan what
her thoughts were on reader drift. Ms MacLellan did not feel that
reader drift is a problem when multiple readers are involved and
have access to well documented (written and photographic) criteria.
Ms. MacLellan felt that drift may occur when a reader has not read
a particular species in a long time and the criteria has not been
well documented.

Ms. MacLellan mentioned that Rick Stanley (DFO) once looked at
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Dr. Kimura addressed the problem of reader bias when ageing
fish knowing the year classes. To study this, he designed a test
where 3 readers aged pollock otoliths previously aged 9, 10, and
11. These otoliths were taken from samples collected during 3
consecutive years from the strong 1978 year-class. Results showed
that without having the year-class information, the readers still
identified the dominant year-classes but with some spreading into
the adjacent classes. This study was summarized into a paper
currently in press titled The Effects of Year-class Strength on
Age Determination by Kimura, Lyons, MacLellan and Goetz.

The topic returned to the 4-point TSC recommendations on
precision testing, Ms. Goetz commented that with her group they've
adopted as acceptable for POP a percent agreement comparison of +/-
0 age difference up to age 12, +/-1 up to age 25 and +/-2 above age
25. Ms. Maclellan felt that this might be a very useful way to
examine precision results for longer-lived species.

Mr. Kastelle commented that AFSC does not have a set precision
criteria for what might be considered an "expert" level. Ms. Lyons
pointed out that setting levels is difficult because of the varying
difficulty between otolith batches even within a given species.
This wvariability could be due to differences in area, between
cohorts, and even from one collection year to another. A poor
percent agreement could reflect the difficulty of that batch in
which case, it should be re-evaluated. She recommended requiring
the tester to re-age the test sample without knowing his/her
previous ages. The precision between the two sets of test ages
should be indicative of the difficulty of the samples.

Going back to the comment on modeling and relying on the
interpretations of the models, Larry Quirollo (CDFG) wanted to add
a cautionary note on the effects of the commercial fisheries to
these models. In California, age readers found they were ageing
Dover sole younger and younger. They discovered this was not due to
reader drift but was a result of the commercial fisheries targeting
the younger, shallower fish which had a better commercial appeal
than the older, deeper fish. On precision testing, Mr. Quirollo
added that Dover sole can be difficult and checky. Precision
testing could result in poor agreements because even with himself
he might come up with multiple ages for one otolith. Conflicting
ages could result from reading different axes and the light casting
on the otolith cross-section.

Mr. Butler asked Mr. Quirollo what he does when he is
confronted with multiple readings and has to assign one age. Does
he take the average? Mr. Quirollo answered that he does not take an
average but decides which age is the most appropriate after
analyzing all the characteristics of the otolith. Then he tries to
come up with that same age again. Mr. Kastelle added that for
sablefish, he too does not take an average but tended to choose the
oldest reasonable age. He does this because of validation studies
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Ms. MacLellan and Mr. Kastelle suggested organizing a small
committee to prepare the manual for publication. Dr. Kimura thought
it might be difficult to have this committee meet because of the
distances involved between the different agencies. He suggested
assigning an "editor-in-chief" who would have the overall
responsibility for the final draft of the manual. The editor would
make sure each agency reviewed the final form. Dr. Kimura suggested
that Ms. MacLellan be the "editor-in-chief" since she has already
contributed so much time to it. Ms. MacLellan accepted.

Ms. MacLellan commented that she wanted to see more
figures/photos incorporated in the manual and asked for good
quality photos from other members. A discussion began on the
expense of including the photos, especially for high quality
results. However, the group agreed that if this manual was to be a
good teaching tool we could not compromise good quality photos. Ms.
MacLellan agreed to talk to Guy Thornburgh of the Pacific Marine
States Fisheries Commission over the possibility of funding.

IV. NEW BUSINESS

Returning to the agenda, Mr. Kastelle introduced the first of
the new business topics. He commented on the TSC's support in
encouraging marginal increment analysis or edge-type studies.

Mr. Blood said that the IPHC has been working with the treaty
Indian tribes on an ad hoc basis. The tribes have been collecting
halibut otoliths for the IPHC. The problem is that the commercial
fishing occurs from May to September and interpretation of marginal
increment formation in May is always difficult because this is
believed to be the beginning of the growing season.

Ms. MacLellan felt that we may never get clear answers to the
problem of interpreting marginal growth formation. Numerous factors
could affect annulus formation even in a given species. Variations
could occur between cohorts, location, sex, age-classes,
environmental factors, etc.

Mr. Blood questioned Dr. Kimura about the Observer Program and
all the otoliths collected over various months throughout the
years. He asked if AFSC has done any historical studies on this
problem using those otoliths. Dr. Kimura said that they haven't
really done anything historical but are just beginning a systematic
study on marginal increment as mentioned earlier. Mr. Kastelle
pointed out that the collections from the Observer Program were
dependent upon the fishery openings, often for limited time spans
once or twice a year.

Someone asked how the AFSC did their edge-type determination.
Ms. Goetz explained that it was a relatively subjective system
where each reader assigns a code ranging from 0-5 for each otolith
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Mr. Butler added that he too felt that post-reproduction is
strongly linked to somatic growth.

Ms. Maclellan noted that for most groundfish species, if we
considered gonad development beginning in September with spawning
resulting around January to March, it made sense that somatic
growth should occur afterwards. This could explain why she
sometimes noticed very little growth occurring as late as June or
July and suddenly saw large amounts of growth in August. However,
this is difficult to assess because at their lab, reader ageing
assignments jumps from species to species, month to month, and year
to year.

Mr. Kastelle directed the discussion back to the memo from
Mark Wilkins where it referred to age validation of rockfish and
thornyheads. He asked John Butler if he had knowledge of other
studies on thornyheads. Mr. Butler said he knew of a graduate
student at the Moss Landing Lab who is doing validation studies of
longspine and some shortspine thornyheads as part of her master's
thesis due in June. He added that with his work on them, there were
still a lot of questions in his mind about the correct ageing
criteria for these fish. He also had some questions concerning the
choice of ageing structure.

Ms. Goetz pointed out that Vicki Poage, a former AFSC age
reader, studied several possible ageing structures and eventually
eliminated the use of opercles and fin rays. This brought it back
to the otolith. Mr. Butler said that the otolith may be the
structure of choice but a valid set of criteria for thornyheads
needed to be identified.

Ms. Goetz continued by presenting a project just begun at AFSC
in conjunction with Dan Ito and Julie Pearce of the AFSC rockfish
working group. They plan to compare scales and otoliths of young
shortspine thornyheads to try to identify characteristics which
might lead to some ageing criteria for the younger fish.

Mr. Kastelle added that Mr. Ito had obtained funding for a
radiochemical validation study for shortspine thornyheads and other
rockfish species.

This led to a discussion over the importance of radiochemical
validation studies and the possibilities of a NMFS sponsored lab
for the sole purpose of age validation. The idea was to create a
central lab where all West Coast ageing units could send samples
for age verificaton of their species of interest. Mr. Butler wanted
to emphasize the importance that this lab functions solely for age
validation and working only with the necessary isotopes to reduce
the possibility of contamination. The working 1levels of these
isotopes are so minute that cleanliness is crucial. As an example,
Mr. Kastelle pointed out there was probably a higher level of
radium in the soles of our shoes than in 1 gram of otoliths.
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memo, this was put on hold due to the cancellation of the 1992 west
coast flatfish survey. This concluded the discussion on the Mark
Wilkins' memo.

The next topic was OTC use and application. Mr. Kastelle
voiced regrets that the two members who wanted most to address this
topic, Bill Barss (ODFG) and Don Pearson (SWFC-Tiburon), were not
able to attend this conference. However, Mr. Kastelle and Mr. Blood
were able to put together an impromptu demonstration on the
equipment and techniques used in OTC tagging work.

Mr. Blood's equipment included an 18-gauge needle connected to
a dark bottle by a flexible surgical tubing used on large halibut.
He stressed the importance of housing the OTC solution in a dark
bottle. He p01nted out the difficulties and potential dangers
involved in using this needle on a large, flopping fish aboard a
moving vessel at sea. It is important to inject the OTC into the
peritoneal cavity of the fish because of the large volume necessary
(it actually causes a distention of the abdominal region). Also,
OTC injected into the flesh region causes discoloration of the fish
meat, an unappealing quality should it end up in the food stores.

Mr. Kastelle demonstrated a similar set-up used for sablefish.
The bottle and tubing were smaller but the needle was bigger. He
pointed out that the needle size must be sufficiently large due to
the highly viscous nature of the OTC solution.

It was emphasized that the time of year for doing the
injections was thought to be crucial. You wanted it available
during the period of fast growth allowing it to be incorporated
into the otolith. Mr. Blood said that for halibut it would be
between July to September.

Mr. Blood pointed out that as far as reading the OTC marked
otoliths, there are some problems with otoliths autofluorescing.
This could lead to misreading the OTC mark. Ms. MacLellan concurred
and described studies where some people believed OTC did not lay
down marks on salmon scales. To verify this, Ms. MacLellan was
asked to identify the OTC mark on a mixture of tagged and untagged
(control) salmon otoliths, fins and scales. She was able to discern
the OTC mark on scales with difficulty, but it was possible if one
knew what kind of mark to 1look for. It is important that
experienced people be involved with OTC mark studies.

The next agenda item was the selection of a new chairperson
and vice-chairperson. The next TSC meeting will be in California so
it was suggested that one of the newly elected persons be from
California. It was also suggested that the other elected person be
from Washington. CARE meetings were traditionally held in Seattle
because of its central location on the West Coast and is the site
of 3 member agencies, AFSC, WDF, IPHC. A person from Washington
could facilitate the preparation for the next meeting. Mr. Kastelle
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because xerox copies would not replicate the quality of the photos.
These photos were selected to illustrate the points outlined in the
draft of the ageing manual. Again she asked for group input on the
manual such as suggestions on which direction the group wished to
pursue as far as the final form of the manual, what kind of

publication to gear toward, at what quantities, and quality of
photo reproductions.

The first conference day was called to conclusion at 4:20 p-m.

Thursday, May 28, 1992

V. PRESENTATIONS

The second day of the conference was called to order by Mr.
Kastelle at 8:20 a.m. The morning was scheduled for presentations.

The first presentation was by John Mello on the results of an
age validation study on chilipepper rockfish. The study is
summarized in a paper titled Validation of Otolith Annuli for Use
in Age Determination of Chilipepper Sebastes goodei. This study
involved monthly collections of chilipepper otoliths in 1987. All
the otoliths were pooled together and a reader recorded the outer
edge growth as either opaque, translucent, or unknown for each
otolith. To avoid biasing the reader, he was not given any
information on the fish or the month caught. The data resulted in
a histogram (Fig.1l) showing the frequency of occurence of opaque
edges (rapid growth period) are over 50% from May through December.
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The study suggested the seasonality of opaque and translucent zone
formation for chilipepper rockfish and that they are deposited once
a year. Mr. Mello believed he could identify the 82-83 El Nino
effect on the otolith pattern which produced a distinctively darker
annulus. The following year's growth increment also appeared wider.
An apparent effect of El Nino in the fishery seemed to indicate
fewer new fish in 1983 and a year class increase in 1984.
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Mr. Kastelle began his discussion with a brief summary of the
decay chain from Ra-226 to Pb-210. The ratio of Pb/Ra is a function
of time and is known. Therefore, it is possible to use the Pb:Ra
ratio measured in the otolith core (the section of the otolith
found inside the first year annulus) with the known function to
estimate the age of the fish. This study involved measuring levels
of the isotopes Ra-226 and Pb-210 in the core of fish otoliths. To
do this, Mr. Kastelle needed a minimum of one gram of otolith
material. To obtain this much material with the samples he had
available, he pooled the otoliths into 4 age groups. The first
group consisted of all l-year-olds, the second group consisted of
9- to ‘ll-year-olds, the third group consisted of 14- to 23-years-
old, and the fourth group consisted of fish 24~ to 34-years-old.
Fish in the first and second group were aged by only one reader but
fish from groups 3 and 4 were aged by 3 experienced age readers and
an average age per reader was taken. The results were summarized in
Fig.2.

Mr. Kastelle said he used the ratio of Pb-210:Ra-226 because
this was appropriate for the lifespan of sablefish. Other isotope
pair ratios may be more appropriate for other species, especially
the shorter-lived fish.

A break was called at 10:35 a.m.

EXPECTED LINE
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Fig. 2.9A. Expected Pb-210/RA-226 curve and observed points
for Pb-210/individual Ra-226. The observed points were
adjusted by 4.5 years, the time between collection and
analysis.

The next speaker was John Butler who presented results from an
Age Determination of Shortspine Thornyhead, Sebastolobus alascanus,
Using Otolith Sections and 210Pb:226Ra Ratios. His results will be
written up into a paper upon his return to La Jolla. Mr. Butler
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agencies.

The final presentation was from Larry Quirollo on the Dover
sole ageing workshop between CDFG and ODFG. Mr. Quirollo
regretfully mentioned that his talked required slides which the
Oregon group was supposed to bring. Since they could not attend, he
passed out copies of a memo to himself from Bob Mikus (ODFG)
summarizing the meeting (Appendix VI). The subject title of the
memo was Report on CDFG/ODFW_Dover Sole Aging Workshop 04-14-92
through 04-16-92.

VI. IMAGE (VIDEO) STORAGE SYSTEMS

After the presentations concluded, discussion began on the use
of cameras and video recorders for storing images. Mr. Kastelle
asked each agency what equipment they used. Ms. Munk (ADFG) said
they have a video printer for printing images. DFO uses a simple
set—up with a 35mm camera mounted on a photo tube over a
microscope. ODFG was thought to have a computerized system with a
high resolution camera mounted on a photo tube. No one recalled the
name of the system. AFSC ageing lab uses a computerized Wild
Photoautomat with a 35mm camera on a photo tube. The AFSC larval
fish group has a high resolution video camera and recorder.

This was followed by discussions on the more sophisticated,
computerlzed image analysis systems. Mr. Butler pointed out there
is a choice between IBM and MacIntosh hardwares. Multiple kinds of
software are available for each of the two types of hardware. He
happened to be using McIntosh mainly because the software is
available and free. He suggested that CARE evaluate the utlllty,
resolution, and the ease of communicating between agencies using
different systems.

VII. AGE VALIDATION AND OTHER SPECIAL PROJECTS

Ms. Goetz introduced the topic of current and future age
validation projects. Julie Pearce began by outlining a project, in
the beginning stages, involving the AFSC rockfish working group and
the age lab. The project is devoted to age validation of rockfish
species. The rockfish working group have collected scales, fin
rays, otoliths and opercles from 79 specimens of shortspine
thornyheads with an average length of 23 cm. Ms. Pearce asked for
group suggestions that may be incorporated into their strategy. Mr.
Butler suggested they weigh the otoliths. He pointed out that for
the California and Oregon samples, they found it sometimes
difficult to separate the shortspine and longspine thornyheads just
by physically examining the fish. However, they found that there
exists a distinct difference in the otolith weight to fish length
relationship between the species. He didn't know how far north the
longspine thornyhead species extends up the coast and he cautioned



usoq pey uoT3leoTITIoa je jdwsjje 3saTy oyl -butumeds a3el a9yl 037
aunoooe 03 sobe pejaodax 9yl 03 Irvak B ppe ‘SUOTjeINOTED JUBUSSIOSSE
}yoo3s aTeyl Io3F ‘sassn 9yl °-Y3TTolo °9yj uo 99s A9yjz TFrnuue Jo
Jaqunu oyj I0J junoooe ATuo jeyl sobe siosn aylx o3 Jrodox sIopeal
abe DSIV °“IADJUTM ISIATI ATOY3 HuTanp snfnuue ue umop Ael 30U op YsiJ
bunoX jeyz yo11odq @2Yjz 03 burlpesl ‘sasumeds oje] oIk Taaadeuw eI]E
Jeyl 92aIn3eIolIT ueIssny pIo UT pojuswnoop sem 3I °“Y3T{ojo ayjx uo
snTnuue Jeao 3ISATI 9yl JO uorjrsodsp oYl DUTATOAUT PIaTITIDA ST
PINOM sIssn UYoTym ooT3oead bursbHe ue A7jusaano ST 9I9YL ° [2a3xORU
ey3e uo Apn3ls UOT3IepPITRA B pPassnosTp (DSAV¥Y) TJI9puy esiad

*sjuswjeall 94p
SNOTARA pUR SUOT3OS9S UTY3J e HUTHOoOT opniour saT3TITArssod IaY3lo
*S9U0Z ju2osnIsueIl a2yl HBuriybrTybty Agaxsyz ssuoz oanbedo syl 3no
yol® 03 VJIdHE JO osn 9yl PSATOAUT poyjzsw sup °ATaealo aJI0W TTnuUR
9Yy3 ourjyep 03 sSyizrTolo ayjz bHurtaedead Jo spoyjzsw Isyzo HurTIOTdxXd
ST @Y Os uoTjewIoy TInuue 3utel o3 onp 3axdisjul o031 JFTNOTIFTP
ST uang-pue-yeaaq UY3IT[o30 OSYL °9[0S XaI1 JI0J spoyzsu bHurebe
@3ruxaje burjebrisaaur Apniys e paurIiIno (DS4V) 333008 Jusy

*sa1oads YsSTINOO0x snoraea oyl ol pouueld Apnis adojostorIpea
® OSTe ST 2I9Yy], °Hurjssum 9SY3 UT I9T[IES pauocTjuswm el Aed
o)ny ay3 Aq po3ooTT100 ysrtioardqes orTusanl syl uo sjuswaIdour Teutbiew
butjusunoop Os4¥ e Apnis butwoodn ayix Jo o3ods o9TT93sed °*IW

: *easg
butasg ay3z ur (asqozoo/Isquelrdes se oj3el se o3l dn) sejzep burumeds
Jo sbuea epIM AI9A e HUuTIUSWUNOOP SISTXD elep eyl poappe Iaylangy ays
*STY3} JO SAOSN 9OUTAUOD 03 JTNOTIITP ST 3IT SOWTIBWOS JeY] PIIUdUWOD
23209 °*SH °‘yamoab aeak 3IsaTI JO SOZTS JO Aj39Taea e usaq pey
aa9ayl ‘us9s pey ays yoorrod eym woxy 3yl pres ueireoIoeN “SH

*sy31T030 }ootrtod
pTo-aeai-1 03 -0 Jo sbuea 9z1s a9yl AFTauspT dIaU [ITA SjuswaInsesu
osayL -Iea2X DHUTMOTTOF SY3 PoOIOTT[OO BIsM UOTUYM ¢ pobe UYSTJI
JO seorIaNs Y3TTO3O IRSTO UO Aedk ISATI 9yl JO 9zTs oyl buransesu
AT3jusaano ST DSJV ‘asjswoxoTu so91doks ue Hursn *burebe juswaIout
K1tep Hbutop ur peoustaadxe ST oym dnoxb YsTtI Teaxel ayj jo dray 9yl
yatm Apnays yjmoab A1rtep e op o3 psuueld z3son °sy ‘sbe ayjz AJTasa
OL °SpIo-Ieai-~1 9q pINoys UsSIJ 9soyl eyl wayl 03 po3edIpUT -‘UstJ
ay3 Jo yjzbusl pojzaodsa ay3 9sneoaq paurerdwod sSISSN DWOS °sSnTnuue
9TqISTA Oou pue Jeak JO SWI3 °BY3 UOTIRISPTISUOD O3UT Huryel 0 USTI
Jo dnoxb utelzIso v pobe sIopeal uaym psaxanooo wsiqoaxd ¥ -yoofrod.
pTo-Ieak-T 03 -0 SWOS JO UOTIROTITISA oyl buraroautr onsand o3
9)TIT PINOM geT @Hbr DSIV @Yl Apnis Ioyjoue passSnosTp 2320 °*SH

*saeak I9Hunok ayjz ur uxsjjed sy3z jzsaxdasjut
03 4Ax3 o3 peeyduioyz ourdsizzoys aYyj JO SY3ITIO30 ©Y3z 3surebe
soTeos aaedwoo 03 UOTIUSJIUT JITOY3l ST 3T pPoOpPpe 2390D °SH

*pPOTITISA
9q 3SITJ PINOYs sS)y003s ueyse[y oy3z IoJ drysuoriersx sSTY3 3Jeyl

8T



19

to prepare otolith thin sections from supposed 1-year-old fish to
count daily growth increments up to the first annulus using a
compound microscope. If necessary, using the SEM was planned.

In the spirit of inter-~agency assistance, Mr. Butler said that
he currently has a technician preparing Dover sole otoliths for the
SEM. He did not foresee a problem of adding in an atka mackerel
otolith. Ms. Anderl said she appreciated the offer and would surely
take him up on it.

Julie Lyons mentioned that users are wanting age data from
arrowtooth flounder but this is a difficult species to age using
the otoliths. So, the age unit is looking into other structures for
ageing.

Kristen Munk mentioned two studies she would like to pursue in
the future. One study is to correlate environmental variables such
as El1 Nino cycles or sea surface temperatures to the strong
patterns evident in some Southeast Alaska Yelloweye (S. ruberrimus)
stocks. Another study is to look at possible stock separation using
these patterns. This idea evolved from a recent observation of
markedly different patterns between 2 separate otolith batches. She
later discovered there had been a break in the time between
sampling of the two batches corresponding to two very different
areas. Digitizing the patterns (using image-processing software)
and microprobe analysis of the Sr:Ca ratio may be used to evaluate
patterns in both studies.

This brought the discussion back to the various hardware and
software set-ups in image analysis equipment and the potential
problems of transmitting images for exchange work between agencies
using different systems. The group felt that perhaps a standard
imaging system should be investigated and it was reiterated that
this be a recommendation to TSC.

The morning session was adjourned for lunch at 12:05 p.m.

VIII. HANDS-ON SESSION

The afternoon session began at 1:45. Microscopes were
available and the afternoon was devoted to hands-on work. The
following list of species were available for viewing and ageing
techniques were discussed between agency members.

1. Dover sole - provided by CDFG

2. Rougheye rockfish - provided by AFSC

3. Sablefish - provided by AFSC

4. Jack mackerel - provided by SWFC

5. S8S Thornyheads - provided by SWFC and AFSC
6. LS Thornyheads - provided by SWFC

7. Chilipepper rockfish -provided by CDFG
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the next CARE meeting and Betty Goetz volunteered to vice-chair.
This was approved by the group.

X. CARE RECOMMENDATIONS TO TSC

Mr. Kastelle directed attention to the list of recommendations
which had various comments added to it. With group input, he made
further revisions. A summary of the recommendations is in Appendix
VII.

The group approved a recommendation that CARE hold a meeting
in the spring of 1993 solely for comparing the different image
analysis systems (hardware and software) currently available.

Ms. MacLellan suggested that we as age readers should have
more interaction on a regular basis, or as needed, to maintain
inter-agency calibration. We needed more sharing of ideas
especially among the key species. Someone suggested that this be a
recommendation of CARE to itself.

XI. FINAL COMMENTS

Mr. Blood suggested that CARE consider meeting annually as
opposed to the current schedule of meeting every two years. He
found these three days highly informative and worthwhile. He felt
members might benefit more from annual meetings. Some members
indicated agreement. Dr. Kimura reserved the right to think about
it. His concern was the time required to prepare for these
meetings. It can cut into production schedules.

Mr. Butler asked about funding sources for travel to these
meetings. Mr. Kastelle answered that PSMFC does allow funds for one
member of each agency, except DFO, to attend.

Wrapping up discussions on the ageing manual, Mr. Kastelle
called for volunteers to represent their agencies in finishing the
document within the next few months. Ms. MacLellan had already been
appointed editor. Volunteers included: Betty Goetz (AFSC), Larry
Quirollo (CDFG), Cal Blood (IPHC), Kristen Munk (ADFG), and John
Butler (SWFC). Ms. Goetz mentioned that Bill Barss, who was not
present, might want to participate as he was involved with the
manual since the first CARE meeting. Mr. Quirollo said he would
talk to Mr. Barss about it when he meets him in June.

The 1992 CARE conference was called to officially close at
11:00 a.m.
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CALIFORNIA DEPT OF FISH & GAME
12989 Occidental Rd.
Sebastopol, CA 95472
(707)874-2110

Kristen Munk

ALASKA DEPT OF FISH & GAME

Box 240020

Douglas, AK 99824

(907)465-3054 or (907)465-4250 (messages)

Lawrence Quirollo

CALIFORNIA DEPT OF FISH & GAME
619 Second St.

Eureka, CA 95501
(707)441-5755

Sandra Rosenfield
WASHINGTON DEPT OF FISHERIES
7600 Sandpoint Way NE
Seattle, WA 98115
(206)545-6580

The following participants are staff of the:
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Dan Kimura (206)526-4200
Julaine Lyons (206)526-6524
Betty Goetz (206)526-4217

Craig Kastelle (206)526-4266
Delsa Anderl (206)526-4218
Shelly R. Jay (206)526-4219
Chris Johnston (206)526-4267

Jill McKay (206)526-4267
Kent Scott (206)526-4219
Julie Waltz (206)526-4218
Dean Melton (206)526-4266

Julie Pearce (206)526-6547






Day One

9:00 am

11:00 am

12:00

1:30 pm

5:00 pm
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APPENDIX II
PROPOSED AGENDA

CARE MEETING
A Working group of the TSC

April 29 to May 1 or May 27 to May 29, 1992

Opening remarks

Introductions

Approval of Proposed Agenda

01d business:
-Update of ageing manual
~-Update list of species read by each agency
-Other old business

New business:
Discussion on establishing a systematic program
for investigation of otolith edge formation, ie.
validation of seasonality of growth.

Lunch

New business:
~-Continuation of edge formation and validation.
-0TC use and application
-Selection of new Chairperson and Vice Chairperson

Break for the day
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May 20, 1992 F/AKC1:MEW

MEMORANDUM FOR: F/AKC2 - Crai astelle, CARE chairman

FROM: F/AKC1 - Mark [Wilkins, TSC chairman
gl

SUBJECT: Recommendatiohs to the CARE from the TSC

As you are aware, the Technical Subcommittee (TSC) of the Canada-
U.S. Groundfish Committee met here at the AFSC May 5-7. At this
meeting, several discussions revolved around the activities of
the CARE and other related issues. I wanted to inform you of.
these discussions so that you would be able to pass the substance
of them to the participants of the CARE workshop at the end of
this month.

One recommendation from the TSC involving guidance to and asking
for action by the CARE was discussed and approved. The full text
of that recommendation follows:

WRECOMMENDATION FROM THE TSC TO ITSELF:

RECOMMENDATION TO CARE REGARDING AGE VALIDATION OF ROCKFISH
AND THORNYHEADS - Stock assessments of northeast Pacific
groundfish species rely heavily on catch-at-age analyses.
By their design, such analytical methods require accurate
and reliable estimates of age for the species in question.
The TSC has a concern that some rockfishes and the
thornyheads (genus Sebastolobus) are currently being
exploited without adequate information regarding their
production. Validation of the ageing criteria, therefore
would provide essential information for improving the
assessments of thornyheads and rockfishes. To that end, the
TSC recommends that the member agencies direct significant
efforts toward research validating the ageing criteria for
thornyheads and rockfish species."

To the extent possible, the TSC would like the researchers
involved with the CARE to consider this request and pass the
concerns on to those in their respective agencies who direct age
validation research. If the TSC can be of assistance to the
researchers by directing letters to their agencies or encouraging
their pursuits in this matter, please call on me. I would be
glad to help out.

Two other recommendations were approved that involve age
determination and validation. Neither of these is directed at
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1) That 2 or 3 sites be selected for fish releases.
These tagging areas should be in areas of substantial
fishing activity so that the probability of tag
recovery is high.

2) Tagging platforms should include Canadian and U.S.
research vessels, chartered vessels, or ride-alongs [con
commercial vessels]. The slope work off the WOC
[Washington, Oregon, California] area may offer the
best solutions for tagging. Ride-alongs are the least
preferred because tow length is not controlled."

I appreciate your help with informing the CARE workshop
participants about these matters and I hope that you will
seriously consider action on the thornyhead/rockfish age
validation recommendation.






JOSEPH R. BLUM

Director

APPENDIX IV

STATE OF WASHINGTON
DEPARTMENT OF FISHERIES

Building 4 Room 2129
7600 Sand Point Way N.E. e Bin C15700 e Seattle, Washington 98115 e (206} 5456573

July 27, 1990

To: West Coast Fish Aging Unit Heads and Supervisors

From: Tom Jagie]o‘fﬂf—zg:aj “(34;56
Chairman, Technical Subcommittee of the Canada/US Groundfish Committee

The Committee of Age Reading Experts (CARE) submitted a working group report
to the Technical Subcommittee (TSC) at the June annual meeting. A number of
recommendations were put forth which were endorsed by the TSC:

1. A1l agencies should institute a well documented and regular systematic
precision testing program. Work time must be made available to fish agers to
do this, and it should become part of the routine aging procedure.

2. It is recommended that each agency institute a formal, documented
training program which includes personnel instruction with designated goals
and precision testing. It is crucial that fish agers be given the time,
instruction, encouragement and assessment necessary to Tearn to provide age
determinations with confidence.

3. Each agency should undertake to establish and document “expected" times
of growth and non-growth for each stock and 1ife history stage of species
aged. This will provide fish agers with a time frame for interpreting edge
growth deposition that will enable them to more accurately assign an age
class.

4, It is recommended that a single age designation system be adopted to
avoid confusion during future exchanges and cooperative work.

It is our hope that each agency will consider these issues in the interests of
improving standardization and accuracy of aging information coastwide. The
TSC looks forward to hearing of positive changes resulting from the
implementation of the above recommendations from CARE.



APPENDIX V

Summary of Age Reading Methodology as updated by the CARE Conference, May 27-29, 1991

Key: GOA=Gulf of Alaska; BS=Bering Sea; BC=British Columbia; SEA=Southeast Alaska; WC=West Coast; P=Past;:
C=Current; F=Future

Species Stock (Area) Structures Method Validation Status Agency
ROCKFISH (Sebastes)
S. aleutianus BC otolith bé&b none Cc DFO
(rougheye) SE Alaska otolith b&b none Cc ADFG
SE Alaska otolith bé&b radiomet (planned) C AFSC
S. alutus 2B,2C,3A otolith b&b none P ODFW
(P.0.P) BC otolith b&b none C DFO
Kodiak, BS otolith b&b none P ADFG
GOA,SEA,WC otolith b&b radiomet (planned) C AFSC
WC otolith surface none P WDF
S. borealis BC otolith b&b none P DFO
(shortraker) SE Alaska . otolith b&b none c AFSC
Alaska otolith b&b none C ADFG
S. brevispinis BC otolith b&b none C DFO
(silvergray) SEA otolith bé&b none C ADFG
S. caurinus BC otolith b&b none C DFO
(copper) We otolith b&b none c WDF
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Species Stock (Area) Structures Method Validation Status Agency

S. pinniger Columbia otolith thin sect Pb/Ra P 0osu
(canary) Col, Vancouver otolith b&b none c ODFW

BC otolith b&b none c DFO
Alaska otolith b&b none c ADFG

S. polyspinis GOA, BS otolith b&b none C AFSC
(northern) GOA, BS otolith b&b none Cc ADFG

S. proriger BC otolith b&b none c DFO

S. reedi BC otolith b&b none c DFO

S. ruberrimus 2C otolith b&b none C ODFW
(yelloweye) SEA otolith b&b none c ADFG

BC otolith b&b none C DFO

S. rufus Calif otolith b&b & Pb/Ra c CDFG
(bank) thin sect

S. wilsoni BC otolith b&b none c DFO
(Wilson's)

ROCKFISH (Sebastolobus)

S. alascanus BS,GOA,WC otolith? under review being planned c AFSC
(shortspine Calif otolith ? none F CDFG
thornyhead) Alaska otolith b&b none c ADFG

Columbia otolith b&b none . F ODFW
Calif & Columbia otolith thin sect Pb/Ra in prog. C SWFC
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Species Stock (Area) Structures Method Validation Status Agency
M. pacificus BC otolith bé&b none C DFO
(Dover sole) 2A-3C otolith bé&b future OTC? C ODFW
Columbia otolith thin sect future OTC? c osuU
Calif otolith b&b future 0OTC? Cc CDFG
Calif otolith thin sect future OTC? P SWFC
P. californicus Calif otolith b&b partial? c CDFG
(Calif halibut) _
P. quadritubercullatus BS otolith b&b none c AFSC
(Alaska plaice)
P. vetulus 2B, 3A interopercle surface none c ODFW
(English sole) BC otolith bé&b completed (OTC) c DFO
WC interopercle surface none C WDF
Calif interopercle surface none Cc CDFG
R. hippoglossoides BS otolith b&b? none F AFSC
(Greenland turbot)
ROUNDFISH
A. fimbria 2B, 2C,3A otolith bé&b none P ODFW
(sablefish) GOA,BS,SEA otolith b&b none C ADFG
BC otolith b&b OTC/tag c DFO
GOA,BS,SEA,WC otolith mixed OTC, marg incre C AFSC
Pb/Ra
wC otolith b&b oTcC C NMFS Tiburon
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From: oo rikus

Subject: eoort on OO0 GO0 JOVET ekl isi s AT IR
obgeAl thvougit Oneie -t
Participating: ARG G LD ek ey et Seiee Zeaeriin
TUFL, Aol Demovy JUDFW, ool iihus D00
The theme stressed at the workshop was PRECISION CVER
ACCURACY .
vl ZUT H 54 : Lavyy SULiyolle sisd s s 1ol
Lhe flrme afternos actanding ancther st ing.
o sample of 25 fish {sample #3007, provided s el
ivided between Sranda and che two Jobs. Each Zoo.aoi

1 ;

< nd burned thsir portion, then aged the entire sampla.
The next morning Larrvy aged “ne entire sample, und ths ages
were compaved (see attachments .

The rest of Lhe workshop was spent tLrylng Lo (sf
differences There were two major/consistent arveas
th ’
ning the first annulus-—

annuius iz often difficuly o 3
1 growth laysrvring. Msasurmentis ofF

I

[y
B 0 e
- ¢t

multi-diresction

and otouliths by L. Quirclle Siww £l izh annuius iz
zlmost always hidden by the i raacihy L40;lm N
lengtl . Fhotos were taken of wcales G otolliiys Vrom
juvenile fish to show the location of the FIvst ANNULIUS
relative -o the nucleus, =o that on older fisii, whers 1t
might not =how, the age reader can more readlly accopo Lts

b

i

-
PYEsencs .

) Determination of an annulus on the margin-
Deciding whether or noi to call an onnulus on the

margin is what makes age reading a black art and not «
science. Thres things appsared to enter into this decision;
Date of capiure i ielaticn ts the cheogen birthdare, tha
overall loovk of the otolith (pattevns, amount of organlic

layering in previous annuli, etc...), and general
experience. The latter two items were lumped into the térm
"gestalt/gut feeling", and the more experienced readers felt
“that this would only come with time and extensive reading.
‘ The standard discussion of whether to. *split’ior. *litinp’..:
occured over and over. Mo hard and fast rules are ‘possible,
of cource, and since precision is being stressed over
accuracy, comparison readings within and betwean agencies
should take place as frequently as possible. Photos were
taken of some problem otoliths in this avea, and copies
will be sent around for viewing.

Our new photomicroscopic equipment was viewed with an
appropriate amount of envy, and the few slides ready at the
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AGE READING WORKSHOR
COFG/0DFW

04-14~-92 through 04 16 92 ;
PARTICIPATING: . Brenda Evwin LJFu, Larry Quivollo CDFG,
Bob Demory ODFuW, Bob Mikus uDFiW

8 8 L o _
Demory Mikus wuivolio Erwein  Reseiued
i age 4ge AGT BYets)
1 P = : - Y
-— 4 ’‘ -
Z iz 10 i Lo
> 22 SO P P 2z
4 1i & i it
o 7 g
I G B
10 i
S 1 :’. - 2 i .
7 3 i s
10 17 i3 L. v L
11 3 o P o o
iz 13 1% 10 1L N
13 10 10 z i
i4 24 R =3 1a 25
15 G 9 2 & 3
16 8 3 o 7 3
17 2/ s 7 7 2
iz 2z <0 T i z
19 9 =] 7 1 g
20 12 iz o & 11
21 i7 17 i3 L3 o
22 i3 12 i 11l 1z
z3 24 22 b o 23
24 9 Q & 5 =
z25 12 i 10 3 10
mean= 12.92 12 .64 1 9 .36 12.52
The ages shown for each rezader are those chosen by each reader
before comparison between readers. These do not reflect
the range oT ages each reader ihad before setrtling on theilr Tinal

ages, 50 I have included copies of all the ages recordad.

Many of the discrepancies that are within 3 years of each other
are covered by  the spread of ages recorded by each reader.

This indicates that our techniques are on a convergent course.

. Many of the larger discrepancies were found to be tied up. i)
“today I lump* or "today I split“, and these type of problems. Wi I
hopefully be solved as the agers gain experience.

Thanks to all who participated!







APPENDIX VII

CARE RECOMMENDATIONS

CARE recommends to itself and TSC that substitutes and
alternatives for OTC be investigated. Possibilities include
calcine, alizarine compounds, and SrCl. This might reduce the
problems in receiving approval from the FDA.

CARE recommends that the TSC support the establishment of a
radiochemistry lab, possibly within NMFS, that would function
on a coast-wide basis, being available to age samples from
multiple agencies. It was further recommended that this lab
should only be used for age validation of marine organisms.

CARE recommends, to itself, an evaluation of the different
image analysis software and hardware systems available.
Currently both DOS and Apple software exist to analyze and
enhance images. Both systems have strengths and weaknesses
and an evaluation could help agencies determine which system
to purchase. A method of translating files from one system to
the other would facilitate interagency communication and
reader comparisons. Currently the BioScan Optimas product
seems the most widely used.

Computerized image analysis is a tool being used by an
increasing number of agencies. The learning curve for
biologists using these systems is extreme. Therefore, a CARE
meeting in the spring of 1993 is recommended to deal
specifically with image analysis. Topics may include some of
the following: translating files from system to systen,
sharing of macros between agencies, comparisons of the
products available, and applications in a "production ageing
lab".

CARE recommends to itself frequent exchanges of age reading
structures for interagency calibration. The species of
current concern in this area are shortspine thornyhead,
sablefish, pollock, and other rockfish species.

CARE recommends to itself that the "CARE Ageing Manual" be
completed and finalized as it exists now, with additional
species added as addenda in the future. To accomplish this
goal a working group was established consisting of Betty Goetz
(NMFS), Kristen Munk (ADF&G), Larry Quirollo (CDF&G), Calvin
Blood (IHC), John Butler (NMFS), and Shayne MacLellan (DFoO,
Canada) as editor.

CARE recommends that TSC solicit funds from PSFMC to publish
the "CARE Ageing Manual" including high quality photos, and
quality reproduction of other graphics.






APPENDIX D - WORKING GROUP REPORT - YELLOWTAIL ROCKFISH

Working Group Report on the Yellowtail Rockfish
Fisheries

R. D. Stanley

June 1993

Submitted to the Technical Subcommittee of the Canada/United States Groundfish Committee
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February 1993. The revision will again rely on stock synthesis analysis (Methot 1990). The analysis will be updated
to include estimates of hypothesized values for discarded catch. The assessment is due to be completed June 1993,

4.3, Joint assessment work

While Canadian and U.S. assessments will be conducted separately, there will be continued consultation over
procedures and recommendations.

S. Additional research

5.1 DFO

DFO conducted a hydroacoustic study of yellowtail rockfish in November 1991 (Kieser et al, in press). A full report
is in preparation.

5.2 WDF

WDF has no immediate plans for auxiliary yellowtail rockfish assessment research.

6. Management options

The TSC asked that the working group examine various management strategies related to the trans-boundary
allocation of yellowtail rockfish harvest. Available evidence suggests that the population in the trans-boundary area
mixes freely in the vicinity of the boundary, thus there is no biological basis for an allocation. Consequently,
recommendations for allocation of the harvestable resource must rely on social, political, and economic factors
which the current working group is unprepared to address without explicit guidance from the managers of both
countries.

The working group recommends that any bilateral discussion on the trans-boundary nature of these fisheries treat
PMFC areas 3C and 3B as an operational stock (the southern Vancouver stock) and exclude from consideration the
fisheries to the north and south. We acknowledge that the stock affiliation of the central Vancouver Island remains
unclear.

Managers are reminded that the offshore hake fishery results in a significant harvest from the southern Vancouver
stock. They are also advised that the working group does not perceive any differences in the harvest selectivities
between the two domestic fleets. The impact of harvesting a fixed amount will be equal regardless of which nation
does the harvesting.

Literature Cited
Kieser, R., K. Cooke, R. D. Stanley, and G. E. Gillespie. (in press). Experimental hydroacoustic estimation of
yellowtail rockfish biomass off Vancouver Island, November 13-25, 1991. Can. Man. Rep. Fish. Aquat. Sci.

No. xxxx.

McGauley, Kathleen. 1991. An application of polymerase chain reaction: examination of yellowtail rockfish
(Sebastes flavidus) mitochondrial. M.Sc. Thesis. Humboldt State Univ. 28 p.

Methot, R. D. 1990. Synthesis model: an adaptable framework for analysis of diverse stock assessment data. In: L.
Low [ed.] 1990. Proceedings of the symposium on application of stock assessment techniques to gadids.

International North Pacific Fisheries Commission Bulletin No. 50.

Stanley, R. D. (in press). Shelf Rockfish In: B. M. Leaman and M. Stocker [ed.] (in prep). Groundfish stock

156



LST

XXXX 10§ ‘Jenby ‘ysiy ‘f ‘ue)
“(snp1avyf $2350gaS) YSINOO01 [IRIMO[[2A U uoneLrea snouan) “(dexd ur) “Lojues @ ¥ pue sdjoyd "y °S “AT ‘Mede],

‘d ¢z¢ "uoSumysep ‘opIeos ‘UoISUTYSEA JO "ATU[) ‘SISOYT, ‘Ud “u0I1S9Yy PUB[S] IOANOOUBA ISOMYINOS O}
BIWIOJI[E]) UISYMIOU 9y} Ul SYO0IS (SNPI1ap]f $2150425) YSI001 [reamo]aA Jo somreuip uone[ndod "1661 “A [ ‘Wese],

“XXXX unejjng
K10ys1] yuoweSeuewr J00)s 10] suoneordurl pue ‘eoLIRW Y YLON JO 1SB03 15om 91} JJO (snpravyf sa1svqas)
YSII{001 [1e3mo][oA pagdes Jo syuoweaopy *(ssoxd ur) “[uuo),0 ‘I ‘A ‘UosiopleH 1 ‘ueuwred] ‘W ‘g “d ¥ ‘Asjuels

"9601-9801:(9)0L '100Z °f "UBD "UOHEBOLNUSPI JO0IS
103 s8e} renuojod se ‘eorLrowry YLION JO 1SB0O O1jIoRd ) Wolj (19150919, :$90SId)(Z981 SA1AV) SnpIARh
SIISBGAS “YSIO0I [IRIMO[[aA JO sajrsered JO JUSWISSIsSe UY 7661 “IeIYM [ " pue ‘o] 1°d “{ "o ‘Aopumg

Xxxx ‘10§ ‘enby "ysi -doyg
Yoo, “ueD) ‘€661 103 suondo POk popusUIIOI I PUe 7661 Ul BPRURD) JO ISBOD 1SOM U} JOJ SHUSLUSSISSe



