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L EXECUTIVE SUMMARY

Background

The Technical Sub-committee of the Canada/U.S. Groundfish committee (TSC) met during May
3-5, 1994 in Nanaimo, B.C.. Members participating included the Canadian Department of
Fisheries and Oceans, the National Marine Fisheries Service, Alaska Department of Fish and
Game, Washington Department of Fisheries and Wildlife, Oregon Department of Fish and Wildlife
and the Pacific Fishery Management Council. The TSC was established in 1959 by the
Canada/U.S. Groundfish Committee and is the only forum for official exchange of information
on the status of groundfish stocks and groundfish research among U.S. federal and state
agencies and the Canadian Department of Fisheries and Oceans. The terms of reference for the
TSC are as follows:

1. Exchange information on the status of Groundfish stocks of mutual concern and

to coordinate, whenever possible, desirable programs of research.

2. Recommend the continuance and further development of research programs 4
having potential value as scientific basis for future management of the groundfish
fishery.

3. Review the scientific and technical impacts of existing or proposed management

strategies and their component regulations relevant to conservation of stock or
other scientific aspects of groundfish conservation and management of mutual
interest.

4. Transmit approved recommendations and appropriate documentation to
appropriate sectors of Canadian and U.S. governments to encourage
implementation of these recommendations.

The TSC makes recommendations both to itself and to its Parent Committee. The Parent
committee has one member from each country and they have the authority to contact
representatives of their respective countries to act on recommendations from the Parent
Committee and/or the TSC.

In 1994, the TSC exchanged information on research, stock assessment and management

activities conducted during 1993 and work planned for 1994. The agency and TSC working

groups reports have been collated in the accompanying document. The report contains additional

information that scientists and managers may find useful including agency overviews, publication

lists and staff lists. '
Working Groups

The TSC facilitates activity through working groups of which five are currently active. These

1
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1994 Business

1. The TSC has been notified informally that the California Department of Fish and Game will no
longer be participating in the TSC. This is regrettable given the common interest of all agencies in
NE Pacific activities related to research, assessment and management of groundfish species. The
TSC recommended to the Parent Committee that the California Department of Fish and Game be
contacted formally and urged to continue participation. :

2. The TSC acknowledged the efforts of the Pacific States Marine Fisheries Commission in
organizing and hosting a workshop on nearshore rockfish. The workshop provided a valuable
forum for inter-agency discussions on issues related to nearshore rockfish management. The TSC
supports a wide distribution of the workshop summary document following its approval by
participating agencies. The TSC also noted that all of the workshop goals could not be achieved
within the time frame available. In particular, there was no comment on whether existing
management strategies were appropriate for nearshore rockfish or whether new management
strategies need to be implemented. A future workshop should be considered to address this
issue. Specifically, the workshop should identify management alternatives for nearshore rockfish
and other species in the absence of reliable fishery and biological data.

3. The TSC noted that the combined Can./U.S. harvest of Pacific hake continues to exceed the
adopted yield option and recommended to the Parent Committee that the bilateral negotiations be
encouraged to arrive at a quick resolution.

4. The TSC recommended that the two previous (1984 and 1992) reports which detailed the
accomplishments of the TSC, be combined, updated, and submitted to the TSC.

5. Finally, and most importantly, there was considerable discussion on the future of the TSC.
Major issues included the mandate of the TSC and the length and format of the annual meetings.
The 1994 recommendations to the Parent committee and to the TSC itself, reflected the
consensus reached during these discussions. Briefly, we agreed that the TSC terms of reference
were appropriately focussed on the exchange of information and the review of technical issues
pertaining to management and scientific study of groundfish stocks of mutual interest. We felt
however that with timely (eatlier) dissemination of materials, that the exchange of information
role at the meetings could be reduced, and increased effort could be devoted to discussion of
current important issues. To this end , a request for suggested topics on research and
management issues will go out to the Parent committee and member agencies well in advance of
the annual meeting.

If you require any further information on the TSC please do not hesitate to call either Barry
Bracken (ADFG 1995/96 TSC Chair) at 907-772-3801) or Mark Saunders (DFO, 1993/94 TSC
Chair) at 604-756-7154.
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Oregon Department of Fish and Wildlife (ODFW)
Mr. Bill Barss

California Department of Fish and Game (CDFGl - Not Represented

Pacific Fishery Management Council (PFMC)
Mr. Jim Glock

North Pacific Fisheries Management Council - Not Represented

Pacific States Marine Fisheries Commission (PSMFC) - Not Represented

International Pacific Halibut Commission - Not Represented -

V. APPROVAL OF THE 1993 REPORT AND THE 1994 AGENDA
The 1993 report was not complete and approval withheld. The 1994 agenda was
approved.

VL. TERMS OF REFERENCE
No changes; in the terms of reférence of the Technibal Subcommittee were proposed.
The Terms of Reference of the Technical Subcommittee are as follows:

1. Exchange information on the status of groundfish stocks of mutual concern and to
coordinate, whenever possible, desirable programs of research.

2. Recommend the continuance and further development of research programs having
~ potential value as scientific basis for future management of the groundfish fishery.

3. Review the scientific and technical impacts of existing or proposed management
strategies and their component regulations relevant to conservation of stock or
other scientific aspects of groundfish conservation and management of mutual
interest.

4, Transmit approved recommendations and appropriate documentation to

appropriate sectors of Canadian and U.S. Governments and encourage
implementation of these regulations.

VII. WORKING GROUP REPORTS
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NMES/AFSC - Seattle, Washington

Ms. Delsa Anderl Ms. Jill McKay
Ms. Betty Goetz Mr. Dean Melton
Ms. Shelly R. Jay Ms. Julie Pearce
Mr. Craig Kastelle = Mr. Kent Scott

Dr. Dan Kimura Ms. Julie Waltz
Ms. Julie Lyons Ms. Chris Johnston

NMES - Tiburon Laboratory

Ms. Anne McBride
Mr. Don Pearson

IPHC - Seattle, Washington

Mr. Calvin Blood Ms. Tracee Geernaert
Ms. Joan Forsberg

ALASKA DEPT. OF FISH AND GAME

Ms. Joan Ried Brodie Kodiak
Ms. Kristen Munk  Douglas
Mr. Pete Hagen Douglas

OREGON DEPT. OF FISH AND GAME

Mr. Bob Mikas Newport

CALIFORNIA DEPT, OF FISH AND GAME

Ms. Brenda Erwin Menlo Park
Mr. Larry Quirollo Eurcka

Mr. John Mello Sebastopol
Mr. Rob Titus Sacramento
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Committee of Age Reading Experts Proposed Agenda

June 14, 1994

9:00 am Opening Remarks
Introductions
Approval of proposed agenda
Minutes of last meeting
Update of age determination manual
Update list of species read by each agency

11:00 am New business:
Discussion of validation problems

12:00 noon Lunch

1:30 pm New Business: ,
Continuation of discussion of validation problems
Recommendations from the TSC
Discussion of future of CARE
Selection of new Chairperson and Vice Chairperson

5:00 pm Break for the Day
June 15, 1994
8:00 pm Presentations

12:00 noon Lunch

1:30 pm Comparison of image analysis systems and otolith reading software PC and MAC
systems : '

5:00 pm Break for the Day

June 16, 1994
8:00 am Hands on work with microscopes and photographs
10:00 am Summarization of meetings/suggestions

12:00 noon  Adjourn meeting
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year (Stanley, in press). Yield recommendations were unchanged from the previous year
(Stanley 1993). For central and northern B.C. waters (PMFC Areas 3D, SA-5E) the
recommended yield range was 2500-4900 t. The recommendation for southern B.C.
waters continues to be based on the U.S. assessment (Tagart 1991). The 1993 yield
recommendation for PMFC Areas 3B, 3C-US and 3C-CAN combined was 1000-2000 t.
- These PMFC areas are w1thm INPFC Vancouver Area.

The management plan for 1994 included yellowta11 rockfish in the management category,
"Aggregate 1", with Pacific ocean perch, yellowmouth rockfish, rougheye rockfish, canary
rockfish, and silvergray rockfish. The coastwide quota for "Aggregate 1" for 1994 is
12,574 t.

United States

The 1994-96 U.S. recommendations for acceptable biological catch (ABC) are based on a
revised analysis of stock biomass (Tagart, 1993). The revised analysis added four years of
age data (1988-1991), included catch data through 1993, added a 1992 datum on trawl
survey biomass, and added trawl survey length frequency data for 1977, 1980, 1983, and
1986. In addition, the catch time series included a vector which assumed a yellowtail
rockfish discard rate of 16% of the retained catch in the U.S. domestic trawl fishery from
1985 to 1993. Finally, the maturity at age vector, originally estimated by Gunderson et al.
(1980), was replaced with the vector estimated by Tagart (1991). The revised maturity
function predicts earlier maturity. Biomass was fixed in the stock synthesis model (Methot
1990) by fixing either, the 1987 fishing mortality rate for fully recruited year classes or,
initial recruitment.

Biomass estimates for the S. Columbia/Eureka stock indicate that the stock is healthy.
Bolstered by strong recruitment in 1983 and 1984, total 1993 biomass was estimated to

- be 25,000 t. The 1993 spawning biomass was estimated to be 93% of the unfished

. spawning biomass. The N. Columbia stock shows a continuing trend of declining total
biomass, while the exploitable biomass, bolstered by above average 1981 and 1983-84
year classes, remains stable. Estimated total biomass in 1993 was 30,000 t. Spawning
biomass in 1993 is estimated to be 50% of the unfished spawning biomass.

Yellowtail rockfish abundance in the S. Vancouver stock continues to be difficult to
determine. Fitting the model to either biomass surveys or age data indicates a continuous
state of decline in biomass, as in the N. Columbia stock, but the decline is far much more
severe when the model is driven by age data. At one extreme, the 1993 total biomass is
estimated to be a 8147 t (17% of the 1967 biomass) based on age data, but 39,700 t (60%
of the 1967 biomass) based on survey biomass estimates. For these conflicting
parameterizations, spawning biomass in 1993 ranges from 7 to 42% of the unfished
spawning biomass. The current fishery is dominated by the 1981 year class. Unlike the
southern stocks, the 1983-84 year classes appear to be at or below average, and the
1985-86 year classes are quite poor. Early indicators are that the 1987 year class may be

11
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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 with the fishery of 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.
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Re-calculation of expansion factors and resulting Can./U.S. biomass split.
Progress report on use of environmental factors to estimate the biomass split in non-
survey years. ‘

Update on 1993 Canadian hydroacoustic survey.

A report on the preliminary results of the 1993 Canadian hyroacoustic survey was
presented Canadian scientists. The survey was conducted using the W.E. RICKER,
between August 3 and September 2, 1993. The survey design was the same as that agreed
to by U.S. scientists and used by both countries in 1992. A total of 10,618 km” were
surveyed and 678,160 t of hake were found. In the area north of 49 degrees, 429
thousand t (63.2% of the total) were present. The 1993 total is below the 1992 biomass
estimate of 1,100 thousand t but higher than 1990 and 1991 levels. These numbers are
very preliminary. The series of transects north of 49 degrees have been estimated using
conventional analysis and will be re-analyzed using proximal methods as agreed to during
previous meetings of the working group.

" There have been anecdotal reports of hake in Hecate Strait by Canadian trawlers and in
research tows conducted by the NOAA vessel MILLER FREEMEN (cruise 939) fishing
in waters off Craig Alaska. Given the presence of hake above the survey's northern limit,
the estimate of 678 thousand t is considered a minimum estimate of the biomass in the
Canadian zone. :

Update of 1993 assessment.

An updated version of the 1993 assessment was presented by U.S. scientists. Yield
estimates were higher than reported in the documents tabled at the June U.S. Assessment
Review meeting and the July Pacific Stock Assessment Review Committee (PSARC)
meeting due to -corrections made to the recruitment time series and to the method used to
model the time series of survey estimates. Canadian scientists agreed to substitute the new
values for the ones in the earlier documents, and to recommend the low risk Hybrid yield
option given the uncertainty surrounding the 1992 hydroacoustic estimate.

Canadian scientists indicated that they are willing to request two weeks of ship time to
survey offshore areas in the U.S. in July 1994. The broad objectives would be:

To survey, using hydroacoustics, selected transects from previous U.S. cruises to examine
the repeatability of the offshore distribution observed in 1992.

To examine the species composition of the deep scattering layer using fine mesh trawls to
confirm that hake is the dominant target.

To collect biological samples from inshore and offshore aggregations of hake.
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proportion of the biomass in Canada over the 1977-92 time period. The average of the
separate annual estimates was 27.5%

U.S. scientists demonstrated their OSCURS model used to model wind-driven surface
currents in the north Pacific. The estimated monthly surface transport vectors show great
promise for the investigation of oceanographic factors and their relationship to the
migration of hake and other marine species.

Other

The U.S. scientists tabled length frequency and monthly fleet distribution figures from the
U.S. fishery as evidence for the timing of the seasonal progression of the large fish
northward. Canadian scientists asked that the plots be broken down by latitude to
determine whether the catches of large fish in the early months were widespread or limited
to the areas where anomalously large fish are caught throughout the summer. U.S.
scientists agreed to provide revised plots.

Scientists from both countries reviewed their schedule for further scientific peer review

and industry meetings. It was noted that the U.S. process occurs sooner than the Canadian
process.

17



81

€81 £6'1 " N3epsT6y
891 oL’ N8op §'6p
8¥'1 Sl N 8sp 0°0S
(papnoul SUOZ ueIpERUR))
ur yojed Anp) J0308] uosuedxyg 10308] uoisuedxy JU9IXd ASAINS

"sKoAIns (sAoAIns om} 9y}

Jo 98eI0AR) 7661 PUB 1661 ‘0661 Y3 JO UBdU ) 318 MOJ3q pouodas s1030e] uoIsuedxs mou Y,
"PoOTRINO[ES SeMm SASAINS 0M] ) JO 9FRIoAR Y} ‘SIUOZ UBIPRUE)) 3} JO SASAINS T66] UBIPEUED)
pu® "S'(1 Y3 Jo synsa1 oy ajerodioour 0, “skoalns jsn3ny ay) 0} joud A1oysy sy Aq 2U0Z

oy Jo uorod UISYINOS Y} WOLJ PIAOWSI SSBWIOI] 3Y3 10J JUNOOOR 0} Ul PAPPE SBM YoIed AJnf Sy,

9T L'l N 8op sZ'6V
Sl 9’1 N 8op ¢'6v

bl | Sl N S9p 00§

(pepnpour audz uRIpEUR))
u1 yoyeo Ajng) 10308 uoisuedxy ' 1019%] uorsuedxyq JUIIXS AQAING

:SMO[[O] SE 219M YoIed Ang oy} Juisn JnOYIM PUE YIIM SI0102] UOISISAUOD 3y}
puB Posn 21om BJep ASAINS UBIPBURD) [661 PUB 0661 Y3 JO 9TRIGAR O], "SUOZ UBIPEUR))
sy Asains £eyenbape j0u pIp ey} SASAINS [RIUUSLI S 913 9Y} J091I0D 0] PAJR[NO[ED

a1om podax dnoiS Sunjiom Ze61 AR oY1 ul papiodal 510308 uoisuedxs wisyLIou YL,

$10108] uoisuedxd WIAYLIOU JO UONR[ND[RD-3I pafreld [ dJqel



The expansion factor for each of the three U.S. survey limits was calculated as follows:

Factor = Can. survey total hake biomass + July catch in Canadian zone

Can. survey biomass south of survey limit + July catch in Canadian zone

The biomass estimates and resulting expansion factors by survey are presented below.

Survey extent (degrees)
50.0 49.5 49.25
Survey biomass July catch in Survey biomass July catch in Survey July catch in
(no catch included) Canadian zone (no catch included) Canadian zone biomass (no Canadian zone
- incinded incinded catch incinded
included)

1990 survey
Total biomass (t) 317,338 352,094 317,338 352,094 317,338 352,094
Biomass (t) up to northern limit of 176,968 211,724 161,496 196,252 149,726 184,482
U.S. survey
Expansion factor 1.79 1.66 1.97 1.79 2.12 191
1991 survey
Total biomass (t) 563,308 591,700 563,308 591,700 563,308 591,700
Biomass (t) up to northern limit of 469,105 497,497 468,702 497,094 465,544 493,936
U.S. survey
Expansion factor 1.20 1.19 . 1.20 L19 1.21 1.20
1992 U.S. survey
Total biomass (t) 931,660 955,981 - 931,660 955,981 931,660 955981
Biomass (t) up to northern limit of 511,310 : 535,630 425,195 449,515 388,843 413,164
U.S. survey
Expansion factor 1.82 1.78 2.19 2.13 2.40 231
1992 Can. survey
Total biomass (t) 1,101,328 1,125,649 1,101,328 1,125,649 1,101,328 1,125,649
Biomass (t) up to northern limit of 779,155 803,476 541,845 566,166 440,055 464,376
U.S. survey ' ’
Expansion factor 1.41 1.40 2.03 1.99 2.50 2.42
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Table 2. The percentage of exploitable hake biomass found in the Canadian zone during U.S. triennial surveys' based on expansion factors with and
without the 1992 survey (in brackets). All percentages adjusted for modified northern expansion factors (addition of July catch in Canadian zone).

1977 1980 1983 1986 1992 AVERAGE

Minus Conception and 25.38 27.64 3237 34.03 34.96 30.88
Monterey (24.34) (26.54)  (29.50) (31.53) . (27.98)

Using maturity ogive - 24.82 19.45 4145 33.71 38.71 31.63

(23.80) (18.60) (40.27) (29.42) (28.02)
Using maturity and U.S 22.20 16.12 32.29 31.41 36.05 27.61
survey selectivity ogives (21.22) (14.88) (29.67) (27.26) (23.26)
Using U.S. survey and 2419 2062 4691 30.76 37.86 32.07
U.S. fishery selectivity (23.18) (19.72) (45.49) (26.70) (28.77)
ogives
! 'Minus Conception and Monterey' calculations used the acoustic and bottom trawl survey estimates combined while the acoustic m:Zowm alone

were used in other three cases.

20



Appendix A to Report From The Pacific Whiting (Hake) Working Group

Interannual variability in Pacific whiting migration--the effect of population size/age structure
: ' and oceanography.
Martin W. Dorn and W. James Ingraham, Jr.
Alaska Fisheries Science Center
Seattle, WA

Summary
Population size/age structure

The effect of population size/age structure on the fraction of the population migrating into the .
Canadian zone was examined using data from the triennial NMFS acoustic surveys in 1977-92.
Migration into the Canadian zone was found to be strongly size-dependent. The number of fish |
less than 40 cm in the Canadian zone was always less than 1% of the total number of fish less than
40 cm estimated by the survey. Fish that are greater than 40 cm show considerable variation in
fraction migrating into the Canadian zone from one survey to the next. The proportion migrating
into the Canadian zone always increases with fish size, but tends to level off with increasing age
for fish older than age 9. The population size-frequency is strongly dependent on relative year-
class abundance. For example, 61% of the fish in the 1986 acoustic survey were less than 40 cm
due to the abundance of the 1984 year class, but by 1989 fish less than 40 cm accounted for only
15% of the total estimated abundance. Because fish less than 40 cm were never common in the
Canadian zone, some of the interannual variation of fraction of the population found in the
Canadian zone can be accounted for by changes in the size structure of the population.

Correlations with oceanographic variables

Linear correlations between the fraction of four age groups migrating into the Canadian zone
(ages 1-3, 4-6, 7-9, and greater than 9) and a suite of environmental variables that measured the
strength of northward transport in California Current system were investigated. The
environmental variables examined were monthly sea surface temperature anomalies, monthly
temperature anomalies at 100 m, and monthly alongshore poleward transport from the OSCURS
surface current model. Although high correlations were obtained for some months for each
environmental variable, temperature anomalies at 100 m tended be more highly correlated with
hake migration than the other environmental variables. The highest correlations for temperature
at 100 m occurred during the months January-April off the California coast.

Estimating the bi-national distribution of biomass
A method was developed to estimate the proportion of hake in the Canadian zone during the non-
survey years using temperature at 100 m off the California coast for the months January-April. A

logistic regression model gave the predicted proportion migrating into the Canadian zone for each
of the four age groups as a function of temperature at 100 m. To interpolate biomass
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Appendix B to Report From The Pacific Whiting (Hake) Working Group
Summary of Environment - Pacific Hake Migration Analyses

R. Ian Perry, S. McFarlane, M. Saunders. D. Ware -
Pacific Biological Station,
Nanaimo, BC

Objective: to identify relationships between environmental conditions and the proportion of
Pacific hake biomass observed in the Canadian zone during triennial U.S. surveys, and to apply
these relationships to estimate the proportion of Pacific hake in the Canadian zone during non-
survey years.

Background: Ware and McFarlane (In Press. Climate induced changes in hake abundance and
pelagic community interactions in the Vancouver Island upwelling system. Special Public. Can. J.
Fish. Aquat. Sci.) identified a positive relationship between the biomass of Pacific hake in the La
Perouse Bank area of B.C. and the sea surface temperature (SST) as measured at Amphitrite
Point at the mouth of Barkely Sound, averaged during June and July. They concluded that SST at
this location provided a predictor for the extent of Pacific hake migration onto the lower west
coast of Vancouver Island.

Approach: Pacific hake data were obtained from the triennial U.S. surveys, for the period 1977 -
1992. Mature biomass was estimated by applying a partial recruitment vector of [0, 0.5, 0.75, 1.0,
., 1.0]to ages [2, 3, 4, 5, ..., 15]. In addition, the Canadian biomass for the years [1977, 1980,
1983, 1986, 1989, 1992] was expanded by [1.5, 1.5, 1.6, 1.7, 1.5, 1.0] to account for hake
biomass north of the survey area.
Sea surface temperatures were taken as the average during May-June from Amphitrite Point.
May-June was chosen since it is the period during which the fish are expected to be moving into
the Canadian zone.

Statistical analyses used simple linear regression and analysis of variance.

Results: the regression equation between May-June average SST (SSTMIJ) and the (expanded)
proportion of hake biomass in the Canadian zone was

CDN proportion = 0.119 (SSTMJ) - 1.135
with an r? = 0.579, p = 0.079. When this equation was applied to the (May-June) sea surface
temperatures for all years 1977-1992 (in order to estimate the proportion of hake in the Canadian
zone during non-survey years) the mean proportion was 27.5%, with a standard deviation of
10.6%. When the survey year 1989 was excluded (due to questions of insufficient coverage of the
Canadian zone) and the regression recalculated then applied to the non-survey years, the mean
proportion of hake in the Canadian zone was calculated as 27.6%.

Conclusions: These results suggest that there does appear to be an influence of the environment
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Other
1. Sablefish Symposium

Mr. Wilkins reported that all but one manuscript had been received and were in the hands
of the Technical editor to be sent out for peer review.

REVIEW OF AGENCY GROUNDFISH RESEARCH, ASSESSMEN TS,
MANAGEMENT, AND FISHERIES

A. Agency overview
1. Alaska Department of Fish and Game
a. Description of the State of Alaska groundfish program:

The Alaska Department of Fish and Game (ADF&G) has management jurisdiction over all
groundfish fisheries within the internal waters of the state and to three miles offshore
along the outer coast. A provision in the federal Gulf of Alaska Groundfish Fishery
Management Plan gives the State of Alaska limited management authority for demersal
shelf rockfish in the federal waters east of 140° W. longitude. The state also ‘manages the
lingcod resource in both state and federal waters of Alaska.

The State of Alaska is divided into three maritime regions for marine fisheries
management. For groundfish management the Southeast Region extends from the
fisheries conservation line in Dixon Entrance north and westward to 147° W. Longitude.
The Central Region includes the internal waters of Prince William Sound, Cook Inlet, and
Bristol Bay. The Westward Region includes all territorial waters of the Gulf of Alaska
west of 147° W. Longitude and the waters of the Bering Sea. B

With the exception of the territorial waters of Southeast Alaska, Prince William Sound,
and Cook Inlet, all groundfish fisheries, except lingcod, are managed in conjunction with
the federal management of the adjacent Exclusive Economic Zone (EEZ). State
management of demersal shelf rockfish and lingcod extends beyond the territorial sea.
The information related in this report is from the state-managed groundfish fisheries only.

1) Southeast Region

During 1993 the Southeast Region Commercial Fisheries Groundfish Project was staffed
with a project leader in Petersburg, an assistant project leader and a resource assessment
coordinator in Sitka. Seasonal port samplers were employed in Petersburg, Ketchikan,
and Craig. In addition, age readers in Kodiak and Juneau were funded by the Southeast
Region for part of the year, and the project received assistance from a biometrician at the
regional office in Douglas. ’
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Department of Wildlife to become the Washington Department of Fish and Wildlife. The
new agency is expected to have one Fish Program which will encompass salmon and
steelhead as well as marine fish and shellfish. The current marine fish program is expected
to become a division of the new Fish Program. : : :

a) Coastal Marine Fish Management.

Coastal Marine Fish Management occurs within the Coastal MF/SF section, which is
responsible for management and research of groundfish in all coastal waters and in the
outer Strait of Juan de Fuca. The coastal section also handles all issues requiring
interstate, regional, federal or international cooperation. Responsibilities include
membership on the Groundfish Management Team (GMT) of the Pacific Fishery
Management Council (PFMC), membership on the Science and Statistical Sub-Committee
(SSC) of the Pacific and North Pacific Fishery Management Councils, multi-jurisdictional
management and stock assessment of groundfish stocks in state waters (0-3 miles) and in
the Fisheries Conservation Zone (3-200 miles) adjacent to Washington, and joint research
with other agencies or institutions on questions of mutual interest.

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

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.

b) Puget Sound Marine Fish Management.

The Puget Sound MF/SF section 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
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Groundfish Population Dynamics G.A. McFarlane
Shellfish G.S. Jamieson
Ocean environment and fisheries _ D. Mackas

Researchers from each of the above groups are working cooperatively in muitidisciplinary
studies reported under 'Other Related Studies’. Results of a major reorganization of DFO
staff into a new stock assessment division is expected in May of 1994 which may result in
some changes to Division structure noted above.

The management of marine fish falls under the Fisheries Branch of the Department of
Fisheries and Oceans. Mr. Bruce Turris has recently replaced Mr. Ed. Zyblut as the
Offshore Division groundfish manager. :

4, National Marine Fisheries Service - AFSC

Essentially all groundfish research at the Alaska Fisheries Science Center (AFSC) is
conducted within the Resource Assessment and Conservation Engineering (RACE)
Division, the Resource Ecology and Fisheries Management (REFM) Division, and the
Auke Bay Laboratory (ABL), which is responsible for groundfish assessment in the Gulf
of Alaska east of Cape St. Elias. The RACE and REFM Divisions are divided along
regional or disciplinary lines into a number of tasks and subtasks. A review of pertinent
work by these tasks during the past year is presented below. Recent publications and
reports produced by RACE, REFM, and ABL scientists are presented as Appendix 1.

a) RACE Division

In 1993 the primary activity of the RACE Division continued to be fishery-independent
stock assessments of important groundfish species of the northeast Pacific Ocean and
Bering Sea. Groundfish trawl surveys were conducted by the Bering Sea, Gulf of Alaska,
and West Coast subtasks. There were three bottom trawl surveys and two longline
surveys in 1993. Major emphasis in 1993 was in the Gulf of Alaska, in keeping with the
triennial rotation of comprehensive surveys among three major geographic areas. The
focus will be in the Bering Sea and Aleutian Islands in 1994, although budgetary
constraints have caused us to scale back the scope of these surveys relative to previous -
triennial surveys in those areas. The Midwater Assessment and Conservation Engineering
Task conducted three acoustic surveys of pollock abundance in the Gulf of Alaska and
Bering Sea in early 1994 and has continued studies of fish behaviour relative to trawl gear
with the objective of reducing bycatch rates. The Conservation Engineering group has
also been refining methods used to stabilize research survey trawls and monitor their
fishing configurations. The Recruitment Processes task conducted four Fisheries-

Oceanography Coordinated Investigations (FOCI) cruises in the spring of 1993,
 investigating the interaction between the environment and the spawning products of Gulf
of Alaska and eastern Bering Sea pollock.
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on marine programs including Oregon groundfish.

Jerry Butler is filling the Robinson position as the new Fin Fish Program Leader Butler's
old position as Project Leader, Field Operations may not be filled due to budget shortfalls.
Larry Hreha's vacated position as Project Leader, Pelagic Fish Investigations will not be
filled. Bill Barss position was upgraded to Fish and Wildlife Biologist 3 and he continues
to serve as Whiting Coordinator. Claire Wood's Research Analyst 2 position was
upgraded to Fish and Wildlife Biologist 2. Elaine Stewart has been reassigned to a new
Fin Fish Stock Assessment position located in Newport.

6. National Marine Fisheries Service-SWFSC

Groundfish-related research and management support is conducted by three major
components of the NMFS Southwest Fisheries Science Center (SWFSC): the Coastal
Division (La Jolla), directed by Dr. John Hunter; the Pacific Fisheries Environmental
Group (Monterey), directed by Dr. Andrew Bakun; and the Tiburon Laboratory
(Tiburon), directed by Dr. Alec MacCali.

a) Coastal Division (La Jolla)

The SWFSC Coastal Fisheries Resources Division is involved in a large number of
research studies that support management of groundfish by the Pacific Fishery -
Management Council. These studies address both short and long term problems in
biology and economics that affect management. Work in the Coastal Division is focused
primarily on the deep water complex (sablefish, Dover sole and thornyheads) but work on
rockfish (Sebastes sp.) in shallow water and Pacific whiting is also ongoing.

b) Pacific Fisheries Environmental Group (Monterey)

Pacific Fisheries Environmental Group (PFEG) develops methods to address the linkages
between natural environmental variability and fish population dynamics. Data series
developed within the PFEG research program are made available to scientific
collaborators. Co-location with the U.S. Navy's Fleet Numerical Oceanography Center
provides access to ocean and atmospheric data on a global scale. Major categories of
scientific activity at PFEG include: (1) Development of environmental index time series,
(2) ocean anomaly diagnostic studies, (3) identification of environmental-biological causal
linkages through interregional comparative studies, exploratory data analysis, empirical
modeling etc., (4) development of appropriate environment-dependent fishery modeling
methodologies, (5) development of biological time series for calibration, verification and
parameter estimation. A study of potential effects of climate change on marine
ecosystems and resources is a major focus of PFEG research activity at the present time.
One of these biological data bases involves long time series of groundfish growth from
otolith back-calculations. In addition, PFEG personnel are involved in completing
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rockfish were wrapped up, except for continued monitoring of annual fecundity efforts,
and new studies were developed on shortbelly rockfish. Preséntations of research findings
were made at two international meetings and 4 papers were submitted for published.

The major objective of the Groundfish Communities Investigatior is to determine how
changes in the environment affect the distributions, abundances and the relative success of
recruitment in groundfish species. Changes considered include regular seasonal
transformations of the habitat, as well as changes associated with irregular environmental
events like El Nifios. Emphasis is on how these changes affect interspecific relationships,
particularly those between predator and prey. Because prey populations fluctuate widely
in response to habitat transformations, the ability of specific predators to accept alternate
prey in the absence of preferred prey is a major topic of study. Information from these
studies should help managers anticipate not only the effects of environmental change on
the relative availability of prey, but also the impact of fisheries for such important prey as
shortbelly rockfish and anchovies. In addition, recruitment strength is thought to correlate
with certain elements of environmental change, and so is another topic of study.

The investigation also contributes to assessments of the lingcod stock for the Groundfish
Management Team of the Pacific Fisheries Management Council, and conducts research -
based on comments made in response to the stock assessment document. Present studies
include age validation, examination of the fishery and modeling the basis of what may be a
disturbed sex ratio.

7. Pacific Fishery Management Council

In 1993, 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
second year, all managed species were managed under harvest guidelines instead of
quotas. Little fishing for shortbelly rockfish and jack mackerel occurred, but the entire
whiting harvest was taken and processed by U.S. operations. The whiting resource was
again allocated between competing user groups by federal regulation.

The policy of using cumulative 2- and 4-week catch limits for individual vessels in 1992
was continued in 1993. The levels of these limits were intended to provide for a year-
round fishery while keeping total catch within the harvest guidelines for each species or
species group.

The PFMC took final action to apply the minimum trawl codend mesh size to the entire
trawl net. This is expected to take effect sometime early in 1995.

As of January 1, 1994, limited entry pémﬁts for groundfish are required aboard all vessels
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Category (ii) included roundfishes plus Pacific halibut, and were widely distributed. At
least one species (Pacific cod) tended to maintain a particular temperature range while -
changing its depth range between years. Identification of significant associations between
fish species and habitat conditions is the first step towards incorporating environmental
information into survey abundance indices and reducing by-catch problems.

b) La Perouse Program
This program was continued in 1993.

This project is a multi-disciplinary, multi-species investigation conducted by the Pacific
Biological Station and the Institute of Ocean Sciences in support of long-term
management of the major fish stocks off the west coast of Vancouver Island. Initiated in
1985 following the large 1982/83 El Nifio event in the Pacific Ocean, the primary focus of
the La Perouse/MASS program has been directed toward describing and understanding
the causes of annual and interannual variability of the fish and zooplankton stocks over La
Perouse Bank on the southwest portion of the shelf. Located within the coastal upwelling
production zone that extends from northern Vancouver Island to Baja California, La
Perouse Bank is an extremely productive fishing area.

Considerable progress has now been made toward identification of the dominant physical
processes affecting the circulation and water property structure, to quantifying the
statistical variability of the seasonal and interannual cycles and toward direct estimation of
the impact of interannual fluctuations on the planktonic food web.

2. National Marine Fisheries Service - AFSC
1993 West Coast Continental Slope Bottom Trawl Survey

The West Coast continental slope groundfish bottom trawl survey series was continued
during 1993 in the area between Cape Lookout and Cape Blanco, Oregon (45°30' to
42°50'N lat.) between 183 and 1,280 m. The west coast slope survey dates back to 1984,
when it was conducted to provide a benchmark of the distribution and abundance of
sablefish, Dover sole, thornyheads, and arrowtooth flounder stocks off the central coast of
Oregon, obtain information on their population biology, and to further describe the
community structure and relate it to physical oceanographic factors such as depth,
temperature, and salinity. The survey has been conducted annually since 1988 in different
areas of the coast between the U.S.-Canada border and Point Reyes, California. The 1993
survey (October 12 - November 12) successfully sampled 125 stations with the standard
slope-rigged Nor'eastern bottom trawl. 1993 catch rates of Dover sole were highest in the
shallowest stratum and decreased with depth. In contrast to other surveys, however, the
highest sablefish catch rates were seen in the shallowest stratum. Usually this species is
more abundant in the middle depth strata of this type of survey. The two thornyhead
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central and western Gulf of Alaska by the RACE Division and in the eastern Gulf of
Alaska by the ABL, which used the NOAA Miller Freeman from 20 July to 31 August to
sample offshore waters <500 m depth from the U.S.-Canada boundary in Dixon Entrance
to Cape St. Elias west of Yakutat, Alaska. A total of 153 successful hauls was completed.
The data from both surveys have been combined for Gulfwide analysis of abundance
trends.

The western and central Gulf of Alaska survey area is dominated by the continental shelf,
which varies in width from approximately 10 nm in the westernmost region to nearly 100
nm off the Kenai Peninsula and Kodiak Island. Representing approximately 90% of the 76
thousand nm2 survey area, the continental shelf is cut by several 100-300 m deep gullies
which extend from the outer shelf shoreward to the coast. These features, along with an
extensive and complex shoreline bathymetry, provide a rich variety of habitat types for
many commercially important juvenile and adult groundfish. Adjacent to the continental
shelf, but representing only about 10% of the total survey area, the steep and rugged
continental slope provides habitat for other important species. such as Pacific ocean perch,
Dover sole, and adult sablefish,

A stratified random sampling design divided the continental shelf into 24 sampling strata
based primarily on the 100 and 200 m depth contours and geographical features such as
banks, gullies and flats. The 100-200 m, 200-300 m and 300-500 m depth intervals, which
form narrow bands along the outer edge of the continental shelf, were divided into four
additional strata corresponding to International North Pacific Commission statistical
boundaries. Stations to be sampled were randomly selected within these strata, based on
the coefficients of variation, mean CPUE, and sampling densities for all fish species
combined from the 1984, 1987, and 1990 surveys. The 1990 survey results were given
more weight in this process than the previous surveys. Successful trawls were achieved at
623 of the 674 sample sites visited, in depths ranging from 20 to 513 m, a 23% increase
over the 508 stations sampled during 1990.

Arrowtooth flounder (Atheresthes stomias) had, by far, the highest abundance of any
species, 1.4 million t, down approximately 21% from the 1990 triennial survey. Walleye
pollock, with 750,000 t, was similar to its 1990 abundance, but with a major shift in its
distribution from the Kodiak area to the Shumagin area. Species exhibiting large apparent
increases in abundance included Pacific halibut, up 77% from 1990 to 558,000 t, and
Pacific ocean perch, up 472% to 338,000 t. Several other rockfish species including
rougheye and shortraker rockfish and shortspine thornyheads also showed large increases
from the 1990 survey. The abundance of sablefish (213,000 t) and rock sole (181,000 t)
increased moderately from 1990. In addition to arrowtooth flounder, other species
showing decreases in abundance were flathead sole, down 22%, rex sole, down 17% and
Dover sole and Atka mackerel, down 35% and 33% respectively. Pacific cod (405,000 t)
and northern rockfish had the least change in abundance.
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Delsa Anderl has teamed up with Dr. Akira Nishimura of Japan's National Research
Institute of Far Seas Fisheries to complete her study on the first year growth in the otoliths
of Atka mackerel. Dr. Nishimura brought expertise in SEM work that was needed on the
study.

he Age Unit is now close to establishing a radiometric lab for ageing and age validation
work on fishes. We believe this to be the first lab of its type established by the National
Marine Fisheries Service.

The unit has also completed its purchase of a video imaging system with Optimus
software. The equipment will be used in otolith growth studies and to investigate the
possibility of video assisted ageing.

Trophic Interactions Program - REFM

The Trophic Interactions Program continued regular collections of food habits information
on key fish predators in the North Pacific. Program personnel and fishery observers
collected fish stomachs. About 11,237 and 6568 stomachs were collected from the Bering
Sea and Gulf of Alaska, respectively. Bering Sea species sampled were walleye pollock,
Pacific cod, yellowfin sole, Alaska plaice, rock sole, flathead sole, skates, arrowtooth
flounder, Greenland turbot and Pacific halibut. Gulf of Alaska species sampled included
walleye pollock, arrowtooth flounder, Pacific cod, Pacific halibut, sablefish, Pacific ocean
‘perch, and miscellaneous rockfish species. Shipboard scans of fish stomach contents were
performed on 436 fish (primarily walleye pollock) in the eastern Bering Sea. Laboratory
analysis of stomach contents by regions totalled 6479, 4879, 1063, and 1787 stomachs for
the Bering Sea, Gulf of Alaska, Aleutian Islands, and West coast regions, respectively.

- The University of Wisconsin fish bioenergetics model has been parameterized to predict
walleye pollock rations in the eastern Bering Sea using quarterly pollock growth data for
the southeast and northwest shelf areas. Results obtained thus far show, for example;
spring and summer rations of age 4 pollock to be about 2.2% body weight daily while -
autumn and winter rations were estimated to be 0.6% body weight daily. Seasonal
variation in food intake affects estimates of prey consumption, including cannibalism by
walleye pollock. ‘ S

A collection of gill arches from common North Pacific marine fish is available in the
Trophic Interactions Program laboratory. Gill arch specimens from about 84 species of
fish have been archived. Photographs and data on gill raker counts for each specimen are
available. The primary use of these specimens is to aid in species identification of fish
consumed by groundfish.

A report detailing the food habits of important groundfish species in the Guif of Alaska
has been completed. A total of 4,429 stomachs from 11 species of groundfish (Walleye
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relatively constant over the time period at about 0.05 yr-1. Model estimates of age 1

- recruits and spawning biomass shows an asymptotic relationship, implying that mortality
rates at age 0 are density-dependent. The exceptions to this appear to be the years of
1978 and 1982, which were years with an unusually large pollock yearclass. Variation in
pollock recruitment has also been linked to environmental factors (Quinn and Niebauer,
1992). Presumably, the environment for pre-recruits of those two yearclasses was
favorable in a way that enhanced normal survival rates of young pollock. The change in
the shape of the recruitment curve from an asymptotic relationship for age 1 recruits (Fig.
3) to a curve with an even steeper decline in number of age 3 recruits at high spawning
stock sizes (Fig. 4) highlights the importance of cannibalism on age-1 pollock. The
apparent effect of cannibalism on age 1 fish is to depress the number of fish recruiting into
the fishery at age 3 at large spawning stock sizes.

e. Stock Assessment
Status of Stocks and Multispecies Assessment Task

The Status of Stocks and Multispecies Assessment Task is responsible for preparation of
annual stock assessment documents for groundfish in the three management regions
(Bering Sea/Aleutian Islands, Gulf Of Alaska, and Washington-Oregon-California). In
addition, Task members conduct research to improve the precision of these assessments,
and provide technical support for the evaluation of potential impacts of proposed fishery
management measures.

During the past year, 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 for the groundfish management team of the Pacific Fishery
Management Council. - These included a substantial new modelling effort for Greenland
turbot in the Eastern Bering Sea, an analysis of potential rebuilding for Pacific ocean perch
in the Gulif of Alaska, and a significant reevaluation of survey data for Pacific hake.

Assessment scientists also provided analytic assistance on many current fisheries
management issues. These included: 1) analysis for the section 7 (Endangered Species
Act) biological opinion concerning the interaction between the Guif of Alaska commercial
pollock fishery and the threatened Steller sea lion population; 2) identification and
prioritization of research activities that may lead to improved rockfish stock assessments;
3) experiments to develop an acoustic tag to monitor the mortality of halibut discarded in
trawl fisheries; 4) modelling of pollock stock structure in the Bering Sea; and 5) biological
assessment of hake allocation between the U.S. and Canada and between shoreside and at-
sea processors in the U.S.

Research activities spanned a broad range of topics. Field studies initiated by staff
members included pilot trawl surveys in collaboration with the fishing industry, and
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Completed one cruise evaluating the reduction of groundfish bycatch in the pink shrimp
trawl fishery produced by a soft mesh fish excluder; results look promising. In 1994 we
expect to begin a Staltonstal-Kennedy funded research project examining the effectiveness
of a variety of bycatch reduction devices in the pink shrimp trawl fishery; approx1mately
27 days of research charter work spanning 94-95.

Under the Pacific whiting observation program, we continue to coordinate the sampling
of by-catch from landings made to shoreside processors. We also collect and analyze the
data including data on by-catch discard at sea. Some samples of sardine were collected
for CDFG.

CORE studies:

The Cooperative Reef Ecosystem study (C.O.R.E.) continued work on subtidal rocky
bottom habitats off the southern Oregon coast near Port Orford. A dive survey to
characterize sea urchins and habitat of Orford Reef was completed. A combined SCUBA
and submersible study of the reef was accomplished in September. Fish, invertebrate, and
habitat associations were investigated. Comparisons were made between SCUBA and
submersible methods of observation.

The shellfish/Habitat Program will begin a survey of kelp bed fish, invertebrates, algae,
and habitat characteristics in 1994. The survey will continue for several years and will be
performed in conjunction with experimental kelp harvest to begin determining potential
kelp harvest impacts.
- C. By species, by agency

1. Pacific Cod

a. Alaska Department of Fish and Game

a) Research

Catch rate and biological information is gathered from fish ticket records, port sampling

programs, and during stock assessment surveys for other species. A logbook program
‘was initiated in 1992, but to date no results have been determined.

b) - Management

Regulations adopted by the Alaska Board of Fisheries during November 1993 established

guideline harvest range (GHR) of 340 to 570 mt for Pacific cod in the internal waters of

Southeast Alaska. The department will manage the fishery within that range with the pre-
season harvest objective set according to the best available information. The GHR was
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of Vancouver Island, respectively. A coastwide trip limit of either 40,000 Ib, 20,000 Ib or
5,000 Ib, depending on which landing option (number of trips/month) the license holder
opted for, is in effect for the first quarter. Trip limits for the remaining fishing periods will
be determined at a later date through consultation with the Groundfish Trawl Advisory
Committee.

d. National Marine Fisheries Service - AFSC
a) Bering Sea/Aleutians

Pacific cod in the EBS and Aleutian Islands is managed as a unit, although nearly all of the
assessment research focuses on the EBS portion of the stock. Annual trawl surveys
indicate that the biomass of Pacific cod in the EBS remained high and stable throughout
the 1980s. However, the 1990 survey showed a 26% drop in biomass relative to 1989,
and the 1991 survey showed a 25% drop in biomass relative to 1990. In 1992, survey
biomass increased slightly (about 3%), followed by a 26% increase in 1993. Following
four consecutive years of well-below-average recruitment, two strong year classes have
been observed at age 3 in 1992 and 1993.

The current stock assessment model was developed using the stock synthesis approach. It
differs from the model developed for last year's assessment primarily in that it is a length-
based assessment rather than an age-based one. The change in methodology was
prompted by concern over possible misaging of Pacific cod. The new model tracks the
size compositions from both the fishery and the survey, where the fishery is composed of
winter trawl, summer trawl, longline, and pot components. Root-mean-squared errors
ranged between 2% and 5% for the survey and the four fishery components.

Because reliable estimates of F, 5 and B, are not available for Pacific cod, overfishing
for this stock would occur at the fishing mortality rate that reduces the level of spawning
per recruit to 30% of its pristine value. This fishing mortality rate (F') is 0.43 (full
selection value), which corresponds to a 1993 catch of 142,000 t for the EBS and
Aleutians combined.

For some recent years, the F,, strategy was used to recommend ABC values. However,
the current estimate of F,,, (0.54, full selection value) exceeds F,,, making this strategy
inadmissible. As an alternative, and to provide a buffer between the overfishing level and
ABC, the F,,, fishing mortality rate (0.35, full selection value) was used to arrive at a
1994 ABC of 191,000 t for the EBS and Aleutians combined.

b) Gulf of Alaska

As in previous years, stock reduction analysis (SRA) was used in this stock assessment,
incorporating biomass estimates from the 1984, 1987, and 1990 bottom trawl surveys. As
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Section during May and early June. The objective was to collect summer catch rate and
biological information to compare with late winter and early spring when the fishery is
usually conducted. (Contact Victoria O'Connell, ADF&G, 304 Lake St. Room 103, Sitka,
AK 99835)

) Management

In Southeast Alaska the only component of the rockfish complex actively managed by the
state at this time is the demersal shelf rockfish assemblage. Rockfish management for this
group is based upon a combination of seasons, guideline harvest ranges, gear restrictions,
and trip limits. The state has management authority for demersal shelf rockfish in both
state and federal waters of Southeast Alaska. Directed harvest of demersal shelf rockfish
is restricted to hook-and-line gear.

Separate harvest ranges have been established for each of six Southeast Alaska
management areas based upon the best available information on the condition of rockfish
stocks in each area. New regulations adopted in 1993 include reduced GHRs in internal
waters, reduced weekly trip limits, and a requirement that logbook pages must be
submitted weekly with fish tickets from each fishing trip. These new regulations will be
implemented in 1994. (Contact Barry Bracken, ADF&G, P.O. Box 667, Petersburg, AK
99833)

Rockfish management plans were adopted and implemented for the Prince William Sound
and the North Gulf Coast Districts during 1993. The provisions of the plan place a trip
limit on all landings and a reversion to bycatch status when an annual harvest limit has
been reached. (Contact William Bechtol, ADF&G, 3298 Douglas St., Homer, AK 99603)

Harvest limits were implemented for black rockfish in two areas near Kodiak during 1993.
Harvest rates were low during 1993 and in-season closures were not required. (Contact
Tom Dinnocenzo, ADF&G, 211 Mission Road, Kodiak, AK 99615)

d) Fisheries

Harvest of rockfish from state-managed fisheries totalled 844 mt in 1993. Over 90% of
the harvest was taken in Southeast Alaska; with most of the remainder reported from
Prince William Sound and the North Gulf Coast. 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.

b. Washington Department of Fish and Wildlife

Black rockfish
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the coast. In the Strait of Georgia, all rockfish (except yelloweye) must be kept alive
while on board the vessel (20% dead allowed) to encourage a live rockfish fishery. The
remainder of the coast is open to other types of hook and line fishing. The hook and line
rockfish fishery is managed coastwide by five regional catch quotas as well as staggered
regional fishery openings. Halibut fishermen are limited to a 20% rockfish bycatch.

The recreational fishery is limited to a daily limit of 5 rockfish per day in the Strait of
Georgia and 8 per day in other areas of the coast.

There were considerable changes to the management of trawl-caught shelf species which
are reported under Slope Rockfish.

d. National Marine Fisheries Service - AFSC
a) Gulf of Alaska - Pelagic Shelf Rockfish

The pelagic shelf rockfish assemblage is comprised of five species that inhabit waters of
the continental shelf of the Gulf of Alaska and that are thought to exhibit midwater,
schooling behavior. At certain times, however, some of these fish are caught in bottom
trawls. Dusky rockfish appears to be the most abundant species in the group, and has
been the target of a bottom trawl fishery in recent years. A jig fishery for black rockfish,
which developed in the central Gulf of Alaska in 1991 and 1992, diminished greatly in_
1993. Current exploitable biomass for the pelagic shelf assemblage is based on the
average of the biomasses estimated in the 1984, 1987, and 1990 triennial trawl surveys:
76,500 mt. Results of these surveys, however, are highly uncertain for rockfish, especially
when applied to species that may be somewhat pelagic in distribution. Pelagic shelf
rockfish are presently managed using an F=M strategy, in which the annual exploitation
rate is set equal to the estimated rate of natural mortality for dusky rockfish (0.09).
Applying this exploitation rate to the current exploitable biomass yields a Guifwide ABC
of 6,886 mt for 1994, ‘

e. Oregon Department of Fish and Wildlife
a) Black Rockfish

A stock assessment for the north coast stock component was completed and included in
PFMC's 1993 status of stocks report.

The recreational bag limit for black rockfish was reduced from 15 to 10 fish, effective
1/1/94.

Commercial fishery restrictions have been proposed and will likely become eﬁ‘ectivé in late
1994 (state) and early 1995 (federal). Trip limits of 65 fish or 200 pounds, whichever is
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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
Ibs. This same management was continued in 1994.

The 1993 widow rockfish fishery operated under a cumulative 4 week limit of 30,000
pounds through December 1, then was then was reduced to an incidental catch limit of
3,000 pounds. The harvest guideline was reached about November 6. The 1994
coastwide harvest guideline for widow rockfish was reduced to 6,500 mt, and the
cumulative trip limit was set at 30,000 lbs per month.

3. Slope Rockfish

a. Alaska Departmeht of Fish and Game

a) Management

In Southeast Alaska slope rockfish are managed as part of the "other rockfish" 'Complex
which have an area-wide annual harvest limit of 500 mt. In the Central Region slope
rockfish and shelf rockfish are managed as a single complex. Slope rockfish are included
in the trip limits and annual harvest objectives under the Central Region's Rockfish
Management Plan.

b)  Fisheries

In all state-managed waters of Alaska slope rockfish harvest occurs primarily as bycatch in
fisheries for other species, primarily hook-and-line fisheries for halibut and sablefish.

b. Washington Department of Fish and Wildlife

No slope work to report.

c. Canada

There was considerable discussion about the inanagement changes, in particular
aggregations and trip limits.

a) Research Programs
A study of the early life history of Pacific ocean perch (Sebastes alutuS) was cohtinued for

a third year in 1993. - This study examines the distribution and abundance of larvae in
relation to physical oceanographic features. The objectives are to understand the physical
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abundance index for this stock is a high priority.

Reviews of the management of B.C. marine fishery resources using F-based reference
points (Leaman 1993) and of the experimental management programs for rockfish stocks
in B.C. waters were published (Leaman and Stanley 1993).

) Management and regulations

Significant changes in rockfish management were introduced in the 1994 trawl -
management plan. Coastwide trip limits and quarterly quotas now apply to four
aggregates, defined as follows:

A. Pacific ocean perch, yellowmouth rockfish, rougheye rockﬁsh canary rockﬁsh
silvergray rockfish and yellowtail rockfish.

B. Redstripe rockfish and widow rockfish.

C. Shortraker rockfish and shortspme/longspme thornyheads.

D. All other rockfish species.

Vessels choose among three options which vary in the number of landings permitted in a
30-day period and in the size of their respective trip limits. In addition, overages of up to
20% of the trip limit are permitted, provided that a reconciliation occurs on a future trip.
Proceeds from excess overages are placed in an industry-managed fund dedicated to
groundfish research. A mandatory port monitoring program has also been established to
verify rockfish landings.

d. National Marine Fisheries Service - AFSC
a) Gulf of Alaska - Rockfish Bottom Trawl Experiment

A bottom trawl experiment was completed by ABL off southeastern Alaska in July 1993
using the RV John N. Cobb to determine if rockfish are captured while trawl gear is

~ retrieved. The experiment used a 400 mesh eastern otter trawl towed along the bottom at
- depths of 200-280 m. Catch rates from six "standard" trawl hauls were compared to those
from six "retrieval" trawl hauls. During the "standard" hauls, the net swept the seafloor
for 10 min at a vessel speed of 5.5-6.0 km/h, and then was found to remain on the bottom
an additional 7-9 min while retrieved at a vessel speed of 4-5 km/h. During "retrieval"

~ trawl hauls, the net sank to the seafloor and then was immediately retrieved, and it again
was found to remain on the seafloor 7-9 min while the vessel speed was 4-5 km/h. Catch
rates per unit habitat were similar for either haul type, averaging 34.9/ 1,000m? during
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efficient shipboard sampling will be further evaluated.
e) Bering Sea - Pacific Ocean Perch

The POP complex consists of true POP (Sebastes alutus) and four other red Sebastes
species (northern rockfish, rougheye rockfish, sharpchin rockfish, and shortraker
rockfish). Prior to 1991, the complex was managed as a unit in each of the two
management areas. In 1991, the North Pacific Fishery Management Council enacted new
regulations that changed the species composition of the POP complex. For the eastern
Bering Sea slope region, the POP complex was divided into two subgroups: 1) Pacific
“ocean perch, and 2) shortraker, rougheye, sharpchin, and northern rockfishes combined.
For the Aleutian Islands region, the POP complex was divided into three subgroups: 1)
Pacific ocean perch, 2) shortraker, rougheye rockfishes, and 3) sharpchin and northern
rockfish. These subgroups were established to protect Pacific ocean perch, shortraker,
rougheye, and northern rockfishes from possible overfishing. Each subgroup is now
assigned an individual total allowable catch (TAC).

The stock assessment for this complex is based mainly on S. alutus, which has the most
data and is the most abundant species in the complex. The stock synthesis approach was
used as the primary analytic tool for the current assessment. As with the stock reduction
analysis used in previous assessments, stock synthesis results indicate that the S. alutus
stocks in both areas underwent declines in abundance during the 1960s and early 1970s,
and remained low in abundance through the early 1980s. For several years, the Council
set TAC well below (normally at 50% of) ABC to promote rebuilding of the stocks.
Through a combination of these management actions and improved recruitment, the
stocks have been recovering slowly, although the most recent survey from the EBS region
indicates some downturn in that portion of the stock.

For S. alutus, ABC had previously been set on the basis of an Fy,g, harvest strategy.
Results of the current assessment, however, have led the chapter authors and the Plan
Team to conclude that previous Fyy and B,y estimates are no longer reliable.
Therefore, the recommended 1994 ABC is based on a harvest strategy that reduces the
equilibrium level of spawning biomass per recruit to 44% of the pristine level (F,). This
strategy results in a fishing mortality rate of 0.062 for both the eastern Bering Sea and
Aleutian Islands stocks, resulting in ABC estimates of 1,907 t and 10,890 t, respectively.
The 1994 overfishing limit for S. alutus is based on a harvest strategy that reduces the
equilibrium level of spawning biomass per recruit to 30% of the pristine level (F5q,).
Given current estimates of exploitable biomass and estimates of full-selection F for the
two areas as 0.096, the corresponding overfishing levels are 2,919 t and 16,633 t for the
eastern Bering Sea and Aleutian Islands, respectively.

For the other subcomplexes ("others" in the EBS and northern/sharpchin and
shortraker/rougheye in the AI), ABC was calculated as the product of the natural
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Pacific ocean perch age samples from the 1990 trawl survey reconfirm the presence of a
strong 1976 year class, which has been identified as strong in all Pacific ocean perch
ageing studies in Alaska dating back to 1983. The 1980 year class, however, which also
appeared to be strong based on samples from the 1987 trawl survey, was relatively minor
in the 1990 samples. This discrepancy between age compositions in the 1987 and 1990
surveys is unexplained at present. Age samples from the 1993 triennial survey, which are
presently being processed, should provide updated information on year class strength.

To prevent possible overexploitation of the more desirable species, the slope rockfish
assemblage is divided into four subgroups: Pacific ocean perch, shortraker/rougheye
rockfish, northern rockfish, and other slope rockfish. Separate ABC's are assigned to each
subgroup. Pacific ocean perch are presently managed using an adjusted F s, strategy,
where the ABC is adjusted downward in proportion to the ratio of current biomass to a
target biomass. Target biomass is set at 150,000 mt of female spawning biomass. The
other subgroups are managed under an F=M strategy, in which the annual exploitation rate
is set equal to the rate of natural mortality. The 1993 ABC's are as follows: Pacific ocean
perch, 3,030 mt; shortraker/rougheye rockfish, 1,960 mt; northern rockfish, 5,760 mt, and
other slope rockfish, 8,300 mt. '

e. Oregon Department of Fish and Wildlife

Slope rockfish: Most sampling is limited to species composition sampling.
f. National Marine Fisheries Service-SWFSC

The SWFSC Tiburon Laboratory conducted assessments on the chilipepper, darkblotched
and widow rockfish fisheries. The assessments were published in the PFMC Status of
Stocks document.

Tiburon Laboratory's recruitment work, which aims to detect differences in relative
strength of rockfish year-classes prior to their entry into the fishery, continues. Annual
surveys using midwater trawls determine the relative abundance and distribution of
first-year juvenile rockfishes off the coast of central California. Recently these surveys
were expanded to include abundance and growth during an earlier larval stage. During
February and March 1993 extensive surveys were conducted off Central California with
MIK trawl gear. The MIK trawl (5 m2) survey was aimed at determining the distribution
and abundance of late larval rockfish. This life stage is poorly sampled by plankton nets.
Factors that influence year-class strength are another area of study. In this work, staff
members are evaluating interannual variation in oceanographic conditions, plankton
abundance, 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 SWFSC-PFEG in analyses of the oceanographic data that are
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somatic tissue from females than males during the time interval from ovarian development
to parturition. Patterns of lipid and protein accumulation and selective utilization were
identified. This study is the first report of comprehensive.tissue composition dynamics and
allocation to reproduction in viviparous marine teleost.

Laboratory experiments were completed that determined the routine metabolic rates of
adult female yellowtail rockfish during gestation. The pattern of maternal oxygen
consumption during gestation showed that metabolic demands did not become
significantly elevated until embryos had hatched and larvae were being incubated. Female
rates at this latter stage of gestation were 82% higher than spent females and 101% higher
than those of non-gestating males. In-depth analyses of embryonic and larval caloric
utilization during gestation provided further evidence that these early life stages are
primarily lecithotrophic.

This year the SWFSC Tiburon Laboratory undertook comprehensive studies of
reproductive life history of shortbelly rockfish. Adult specimens were collected and
examined for condition and reproductive states and fecundity throughout the reproductive
season at approximate monthly intervals. Simultaneous studies of larval distribution,
abundance, and physiological condition are being conducted. These efforts should help
delimit the spawning season and provide insight into factors relating to larval production
and survival.

4. Thornyheads
a. National Marine Fisheries Service - AFSC
a) 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 fm. 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.
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effectively closed when the DTS trip limit was reduced to 5,000 pounds per trip.
5. Sablefish

a. Alaska Department of Fish and Game

a) Research

An intenstve skipper interview program is conducted during the Southeast Alaska area's
two internal water fisheries. The objective is to obtain detailed catch and effort
information from the participants. This program also provides an opportunity to collect
tags recovered during the fisheries. -

b) Stock Assessment

Sablefish stock assessment surveys were conducted in each of the two Southeast Alaska
inside management areas during 1993, for the sixth consecutive year. The surveys use
snap-on longline gear set on randomly selected stations for a standardized fishing period
and are utilized to determine annual changes in relative abundance. These surveys are also
designed to provide unbiased biological samples from the sablefish populations within each
area. Every tenth fish captured is sampled for AWL, sex, and maturity. Otoliths taken
during these surveys are sent to the ADF&G age reading laboratory in Juneau for age
determination.

Preliminary results of the surveys show that there has not been a significant linear trend in
abundance in either area over the duration of the surveys. Between year differences in
numbers of fish were noted in both areas, but differences in kg per hook were
insignificant.

The cost of these surveys is partially offset by the sale of the fish caught. The fish are
dressed and iced according to industry standards and the state receives all revenues from
the sale of the fish. (Contact Barry Bracken, ADF&G, P.O. Box 667, Petersburg, AK
99833) ;

c) Management

There are three separate internal water areas in Alaska which are managed exclusively by
the state. The Northern Southeast Inside area, the Southern Southeast Inside area, and
the Prince William Sound area each have separate seasons and guideline harvest ranges.
The season framework in both of the Southeast Inside management areas allows for some

flexibility to avoid conflicts with other fisheries and with periods of large tides which tend
to concentrate the effort and result in more lost gear. The Prince William Sound fishery is
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dominated by older and slower growing fish. This survey will be conducted again in
October 1994.

- An analysis of synoptic trap survey data collected off the west coast of Canada during
1989, 1990 and 1991 was conducted to examine area and depth related differences in
population parameters used to model the life history of sablefish. It was found that age
composition, size-at-age, size-at-maturity and age-at-maturity differed among depths and
areas. Differences in most parameters with depth and between sites north of Vancouver
Island and sites off the west coast of Vancouver Island result from the interaction of
sablefish ontogeny, varying temporal patterns of fishing effort, the width of the available
slope habitat, and the physical and biological oceanography of the fishery production
domains of the two areas. Sablefish greater than ten years of age were most abundant at
depth and at southern sites. The cause is believed to be the interaction of ontogenetic
dispersion and differential fishing mortality. Length-at-age declined with depth and
increased with latitude. Plausible explanations for the variation in size at age by depth and
area include fishery effects, biotic effects including abundance and food availability, and
abiotic effects including temperature and oxygen. Length-at-maturity was similar over all
areas in shallow depths and decreased with depth, a relationship that was more
pronounced at southern sites. Age-at-maturity was lower for northern sites and shallow
depths. A two stage hierarchy of maturation was proposed with length as the primary
stimulus and age as the secondary.

An analysis of the distribution and abundance of larval sablefish in the surface waters off
the west coast of Vancouver Island was conducted. Larval sablefish were surveyed
annually during April from 1984 to 1989 using a neuston sampler and oceanographic
conditions were monitored concurrently during each survey using a CTD. The
distribution of sablefish varied considerably among years and areas. Centres of abundance
were typically found off the shelf (300-1000 m depth) in the La Perouse and Brooks
Peninsula areas. During some years, larval fish were found on the shelf. Examination of
distribution in relation to geostrophic currents indicated that sablefish larvae were most
abundant in areas where mean currents were weakest, allowing larvae to accumulate.
After the spring transition, the prevailing current patterns inhibited the onshore transport
of near-surface larva¢ but may enhance the onshore transport of deep (>200 m depth)
larvae. This suggests that the distribution of larvae in the water column at the onset of
upwelling-favourable conditions in spring determines the region of greatest larval
aggregation. An index has been developed to relate abundance of larvae to the subsequent
recruitment of adults. In addition the early development of sablefish off the west coast of
Canada was examined and documented.

An analysis of the dispersion of juvenile sablefish based on tagging was conducted. A total
of 72,296 juvenile sablefish (Anoplopoma fimbria) were tagged and released off the west
coast of Canada between 1979-1987. As of December 31, 1992, 2,992 (4.1%) have been
recaptured. Juvenile movement varied between the northern (Queen Charlotte
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a) Gulf of Alaska - Domestic Longline Survey

The results of the seventh annual NMFS longline survey of the upper continental slope and
deep gullies of the Gulf of Alaska were used to evaluate the condition of sablefish stocks.
The survey is a joint effort involving two divisions of the AFSC: ABL and RACE. The
primary objective was to determine the relative abundance and size compositions of
sablefish, shortspine thornyhead, and shortraker rockfish and rougheye rockfish. One
hundred twenty-four longline sets were completed at 63 preestablished stations distributed
between the Islands of Four Mountains (long. 170°W) and Dixon Entrance. Forty-seven
of these stations have been sampled annually since 1979 by the Japan-U.S. cooperative
longline survey, the forerunner of the NMFS survey, and also samples gullies not sampled
during the cooperative longline survey.

Sablefish abundance estimates for the western and central Gulf of Alaska, upper
continental slope region, decreased between 1990 and 1992, but recovered slightly in
1993. Sablefish abundance estimates for the eastern gulf increased steadily from 1988 to
1992 and decreased slightly in 1993. Total sablefish abundance on the upper continental
slope appears to be the highest since the NMFS longline survey began in 1988. Sampled
gully areas have shown considerable variability in sablefish abundance. The presence of
sablefish in the gullies was highest between 1989 and 1991. Sablefish relative population
numbers for the upper continental slope and gullies (combined) increased 5.5% from
1992-93. Generally, sablefish move out of the deep gullies to the upper continental slope
as they approach maturity. Higher than average sablefish abundance in the gullies
suggests future higher than average recruitment to the fisheries that traditionally have been
conducted on the upper slope. Sablefish represented 54% of the total 1993 NMFS
longline survey catch and was by far the predominant species captured. The longline
survey may not adequately reflect the abundance of rockfish and thornyheads, because
their survey catch rates have shown high interannual variability that does not appear to be
related to actual abundance changes.

b) Japan-U.S. Cooperative Longline Survey

For the sixteenth consecutive year, a cooperative longline survey for sablefish was
conducted in the Gulf of Alaska by Japan and the United States in summer-1993. The
survey used the Anyo Maru No. 22, a commercial Japanese longline vessel provided by
the North Pacific Cooperative Fisheries of Japan. A scientist from the AFSC's ABL
participated in the cruise in the western Gulf of Alaska, and one from the RACE Division
in the eastern Gulf of Alaska. As in previous years, 47 stations were fished along the
upper continental slope of the Gulf from the eastern Aleutian Islands to Dixon Entrance.
At each station, one longline 16 km long containing 7,200 hooks was set and retrieved.
Survey results showed that overall sablefish relative population number (RPN) remained
nearly unchanged for the upper continental slope of the Gulf of Alaska from 1992 to 1993.
On a geographic basis, however, sablefish RPN increased in the western Gulf of Alaska,
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e) Juvenile Sablefish Studies in Southeastern Alaska

Juvenile sablefish studies in southeastern Alaska, conducted annually by ABL since 1985,
were continued in 1993. For the ninth consecutive year, relatively large numbers of age
1+ sablefish were found in St. John Baptist Bay, a small bay near Sitka. About 650 of
these fish were tagged and released. Although ABL has examined many locations in
southeastern Alaska since 1985 for the presence of juvenile sablefish, St. John Baptist Bay
is the only site where they have been consistently found. The reason for the uniqueness of
this bay is unknown; periodic STD casts and plankton tows have shown nothing unusual
compared with other locations. Future hydrographic and oceanographic studies are
planned to examine the effects of water chemistry and currents on the distribution of
juvenile sablefish in the vicinity of the bay.

) Stock Assessment - Bering Sea and Gulf of Alaska

The sablefish population in Alaska's waters is still at a relatively healthy level, but with no
strong recruitment evident in recent years, the population has slowly decreased since the
mid 1980's. However, most of the decrease has been concentrated at the outer range of
sablefish in the Bering Sea and Aleutian Islands, while the abundance in the Gulf of Alaska
has been more stable. There has been some concern that large decreases in abundance
observed in the Japan-U.S. cooperative longline survey in the Eastern Bering Sea in recent
years are due to interference with the survey by killer whales. An analysis investigating
the effect of killer whale presence on survey catch rates during 1989-93 revealed there is a
negative impact. This impact, however, was not found to be statistically significant, and
the overall abundance trend remains the same with or without the effect of killer whalgs.
Exploitable biomass for the beginning of 1994 for outside waters as estimated from the
NMEFS trawl and longline surveys, and including projected recruitment, is 218,000 mt for
the Gulf of Alaska, 4,600 mt for eastern Bering Sea, and 23,900 mt for Aleutian Is., or
246,100 mt combined, compared to the combined 1993 value of 227,400 mt.

Yield estimates are determined from a stock reduction analysis modified to explicitly track
estimates of exploitable biomass and provide an estimate of recruitment. The Gulf of
Alaska, Bering Sea, and Aleutian Islands regions have been combined and analyzed as one
stock since 1989. The recommended yield is then apportioned according to estimates of
current biomass. The ABC's for 1990-92 were computed by multiplying the F,;,
exploitation rate (0.116) by the estimate of exploitable biomass at the beginning of the
fishing year. Beginning in 1993, an adjustable fishing rate strategy was adopted for
sablefish, whereby the F;q,, fishing rate (that rate which would reduce the spawning
biomass per recruit ratio to 35% of the unfished level) is adjusted in proportion to the
ratio of current biomass to a target biomass level that is 35% of the unfished level (Bss,).
The estimates of F;s,, and Bss, are 0.137 and 256,650 mt, respectively. Thus, the adjusted
fishing rate is (246,100/256,650) x .137 = .131, resulting in a combined ABC of 28,840
mt (25,500 mt for Gulf of Alaska, 540 mt for Eastern Bering Sea, and 2,800 mt for the
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d. Oregon Department of Fish and Wildlife

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

Sablefish bycatch continues to be obtained from Pacific whiting shoreside deliveries.
Sablefish bycatch in whiting catches was generally modest, and only a few landings (8)
were over the 1,000 pound trawl limit for sablefish.

e. National Marine Fisheries Service-SWFSC

The SWFSC Tiburon Laboratory assisted scientists from the Alaska Fisheries Science
Center on an assessment of the sablefish fishery. The sablefish assessment will be
submitted to the PFMC this year.

The Coastal Division recently published a definitive study of the reproductive biology of
sablefish. A manuscript dealing with sablefish biomass estimates using egg and larval
survey data is in preparation.

f. 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 1993, each allocation was again considered a harvest
guideline with management measures to keep harvests within those guidelines. Trawl
sablefish landings are managed as part of the deepwater trawl DTS complex, which
includes Dover-sole and the two thornyhead species. A single trawl trip limit covers the
complex, with sublimits for sablefish and thornyheads.

a) Trawl

The 1993 trawl allocation was 3,886 mt (58 percent of 6,700 mt, which is the 7,000 mt
harvest guideline minus the tribal catch target of 300 mt), but catches from the Conception
area did not apply. The sablefish trawl trip limit set at the beginning of 1993 was 1,000
pounds or 25 percent of the DTS complex, whichever was greater. The entire DTS
complex was 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. Landings
through August greatly exceeded expectations, and on September 8, the trip limit was
reduced to the greater of 1,000 pounds or 25 percent of the DTS complex, not to exceed
3,000 pounds. The trawl harvest guideline was reached about October 12 and on
December 1 the DTS trip limit was reduced to 5,000 pounds per trip, of which no more
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New regulations adopted in 1993 extend the permit requirements for on-bottom trawling
to include the waters of Alaska along the outer coast. This will essentially preclude all
bottom trawl activity within three miles of shore east of 140° W. longitude.

b. Washington Department of Fish and Wildlife
a) Arrowtooth flounder

A first assessment of arrowtooth flounder for the U.S. Pacific coast was completed using
an equilibrium yield approach. Stock biomass fluctuates widely, possibly as a result of
environmental conditions. An ABC of 5,800 mt was set equal to peak catch in 1990.
Maturity work is complete and results were submitted to Fishery Bulletin for publication.
Arrowtooth flounder are batch spawners and spawn at depths of at least 366 m (200 fin).
Spawning begins in September, extends through December, and is complete by March.
The length at which 50% of fish are mature is 28.0 cm for males and 36.8 cm for females
determined from fall survey data. Arrowtooth flounder aging remains problematic. No
results from NMFS were obtained from a first set of otoliths submitted as part of a
WDFW-NMFS cooperative aging study initiated in 1992; WDFW delivered a second set
of otoliths in December 1993.

c. Canada

a) Research programs

An analysis of recruitment relationships was conducted for Hecate Strait English sole.
Response surface analysis was used to investigate the effects of stock size and
oceanographic conditions during the egg and larval period on subsequent recruitment.
Stock size and Ekman transport through the Strait during the larval period had significant
influence on subsequent recruitment. Together these variables accounted for 47% of the
variation in observed recruitment. A paper summarizing results of this analysis was
presented by J. Fargo at the International Flatfish Symposium in The Netherlands in
September 1993. Development of a recruitment model for Hecate Strait English sole will
take place in 1994.

A study of halibut bycatch in the B.C. trawl fishery was continued in 1993. Observers
made 4 trips and monitored 81 tows in the B.C. trawl fishery in 1993.- The study focused
primarily on the west coast of Vancouver Island. Halibut catch-rates in the trawl fishery
off the west coast of Vancouver Island were significantly lower than those observed for
Hecate Strait. The mean length of fish caught off the west coast of Vancouver Island was
significantly larger than fish caught in Hecate Strait. Analysis of halibut condition factor
data was completed and a manuscript was published relating the condition of trawl-caught
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Bering Sea

The abundance of most of the species of flatfish in the eastern Bering Sea have shown
substantial increases during the 1980s and are currently at high and stable 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 F;, fishing mortality
rate from the stock synthesis model to the 1993 projection of exploitable biomass. The
F, 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 Fq,, rate of 0.12 corresponds to a 1994 ABC of
230,000 t. This catch is below the level of 269,000 t corresponding to the Council's
overfishing definition, computed under an F,, value of 0.14. A reliable estimate of Fyy
does not exist for this stock.

Rock sole

Rock sole (Pleuronectes bilineatus) catches from the eastern Bering Sea in 1993 was over
54,000 t (including discards), 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 185,000 t. Because of sustained good recruitment (the 1992
survey age composition indicated that 86% of the population numbers were fish 4-9 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 stock size is at least 1.9 million t.

The F, exploitation rate was used in the assessment which makes use of the available
information regarding age-specific fishing selectivities and maturity. Rock sole attain
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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 and
also because of the dominate biomass of arrowtooth flounder which could cause the other
flatfish species to be overfished if it was not 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 and rex sole were given
a separate TAC because of a problem with POP bycatch in the directed rex sole fishery in
1993.

Due to halibut bycatch in commercial trawl fisheries, the total catch of Gulf of Alaska
flatfish species was 28,000 t in 1993, well below the combined TAC of 75,980 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. For 1994, the flatfish species are managed using the F;s,,
approach, resulting in a combined ABC of 335,000 t and a TAC of 79,850 t.

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 F,y, level for the low biomass scenario and below the
Fs, level but above the F,y, level for the high biomass scenario. The recommended yield
for 1993 is calculated by applying F;,,, (fishing mortality that reduces female spawning
biomass per recruit to 35% of its unfished level) to the exploitable biomass. This results in
ayield of 1,732 to 4,134 mt for 1993. The current ABC in the Eureka area is 3,500 mt.
In the Columbia area, MSY, estimated under an assumed level of density-dependent
recruitment, is 2,160 mt and 4,388 mt for the low and high biomass runs respectively. The
current female spawning biomass is estimated to be at the target level (Fss,) for the low
biomass scenario and above the target level for the high biomass scenario. The low and
high biomass range produce 1993 yields (applying Fs,,) of 2,248 mt:and 5,766 mt
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exceeded expectations and on December 1 the DTS trip limit was reduced to 5,000
pounds per trip. Dover sole landings in 1993 and 1994 have generally been below the
harvest guidelines due in part to restrictions on sablefish and thornyheads and in part to
discard in favor of those more valuable species.

7. Pacific hake (whiting)

There were was concern expressed about the 1992 triennial survey, in parficular were
there really more hake out there. It was noted that there was research directed at this
question planned for July 1994.

a. Canada
a) 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.

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
surveyed portion of the Canadian zone was 638,906 mt which is less than the 1.1 million
mt found in 1992. Port samples of hake captured in Hecate Strait and Dixon Entrance
during August/September of 1993 indicate that a significant biomass of hake was north of
the survey limit. A hydroacoustic assessment of hake in the Canadian zone is planned for
August 1994.

- - The 8th annual species interaction trawl survey was conducted in August to assess the

impact of Pacific hake and other predators on herring survival and recruitment.

Examination of the factors influencing the distribution of offshore hake was continued.
Hake concentrate in basins and along the 200m shelf break from La Perouse Bank to
Queen Charlotte Sound. Preliminary results indicate that fish are found in association with
euphausiid populations. Abundance and distribution of hake was also linked to coastal
physical oceanographic features in particular sea surface temperature. During the 1992
survey fish were found much further offshore than during previous surveys and factors
contributing to this movement will be examined during a survey planned off Oregon
during July 1994,

b) Stock assessment
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paths they take on their fall migration to spawning grounds. A series of cross-shelf echo
integration transects extended shoreward to a depth of 50 m and seaward to a distance of
50 km beyond the continental shelf break. Along each transect, a midwater tow was made
to verify the echo sign and to obtain biological data. The ship's Acoustic Doppler Current
Profiler (ADCP) was used to gather data on ocean currents and CTD data were collected
to identify the temperature and salinity properties of water masses.

During the 1993 slope trawl survey, 362 ovary samples and maturity data were collected
from Pacific whiting for a study the SWFSC La Jolla laboratory is doing on whiting
reproductive biology.

b) - Stock Assessment

The U.S. and Canadian harvest of Pacific whiting in 1992 was 295,189 metric tons (t). In
1993, the yield is expected to be 203,000 t. Assessment surveys conducted during
summer of 1992 by National Marine Fisheries Service and the Department of Fisheries and
Oceans resulted in estimates of population abundance considerably in excess of forecasts
based on earlier surveys and models. Population biomass was estimated by the coastwide
NMFS acoustic survey as 2.557 million t, more than double the acoustic estimate of 1.264
million t in 1989. The 1992 acoustic survey was conducted with a new echo-integration
system and had a wider areal coverage than previous assessments. However, the
population biomass estimates made with the new system still depend on the acoustic target
strength of Pacific whiting, which continues to have a large amount of uncertainty
associated with it.

A geographic version of the stock synthesis model that divided the population into U.S.
and Canadian components was used to assess the Pacific whiting population. Population
biomass peaked 1987 and has been declining steadily since that time. The biomass of age
3 and older fish in 1992 was estimated to be 3,055 milliont. The recruitment abundance
of the 1989 and 1990 year classes were estimated at 0.233 and 1.999 billion fish
respectively, indicating that the 1989 year class is a weak year class, while the 1990 year
class is close to the average 1977-92 recruitment of 2.170 billion age-2 fish. Indications
from the 1992 assessment surveys and preliminary data from the 1993 fishery are that the
1991 year class is also average in size.

The effect of uncertainty in the acoustic target strength estimate was examined by
comparing stock synthesis runs using a target strength of -35 dB/kg (the standard value)
and a more conservative target strength -33.5 dB/kg. The estimated 1992 biomass for
target strength of -33.5 db/kg is 2.317 million t, 25 percent lower than the estimated
biomass for -35 dB/kg model. Recruitment estimates and fishery selectivity coefficients
from the stock synthesis model were used with an age-structured simulation model to
estimate sustainable yield.
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whiting shoreside observer program. About 35,760 mt of whiting was landed at Oregon
ports. Observers observed 18% of the trips at sea including the offload of those trips.
Observers observed the offloading of an additional 23% 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 153 salmon were obtained from observed trips. Other observed bycatch
included 99,439 pounds of Yellowtail rockfish, 46,677 pounds of Widow rockfish, 19,338
pounds of misc. rockfish, 13,116 pounds of sablefish, 430,671 pounds of jack and Pacxﬁc
mackerel and 10,929 pounds of misc. other fish.

ODFW collected hake biological samples for NMFS, Seattle (otoliths, length, sex, weight)
at Astoria and Newport.

d. National Marine Fisheries Service-SWFSC

In 1993, the Coastal Division initiated a program to study the reproductive biology and
early life history of Pacific whiting in the California current. The first cruise will be
conducted during 1994 and a paper describing the sampling characteristics of eggs and
larvae based on CalCOFI data is in preparation.

e. Pacific Fishery Management Council

By-catch regulations for the whiting fishery continued in effect for 1993. Those
regulations prohibited at-sea processing south of 42°N, whiting fishing in the morning
between midnight and one-half hour after official sunrise south of 42°N, 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.

For 1993, the PFMC established a harvest guideline of 142,000 mt (80 percent of the
coastwide whiting ABC) as the U.S. allocation and recommended a multi-year framework
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.

For 1994 through 1996 a new allocation framework has been approved. Under this plan,
each year 40 percent of the harvest guideline will be reserved for shore-based activities and
the remainder will be available for an "Olympic" fishery that begins April 15 (except that
shore-based activities in California between 40°30' and 42°00' N. latitude begin March 1).

8. Dogfish
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a) Research

Two lingcod research surveys were conducted during 1993. The first, conducted during
April and June, concentrated on collecting age structures and comparative catch rates in
the off-shore waters near Sitka using "dinglebar" troll gear. The second, conducted in
October, was undertaken to collect tissue samples at the request of the Washington
Department of Fisheries for coast-wide genetic studies. (Contact Dave Gordon, ADF&G,
304 Lake St. Room 103, Sitka, AK 99835)

The ADF&G age reading laboratory began experiments to compare age reading from fin
rays with age readings from cleared otoliths. The initial work shows a relatively strong
correlation and work is continuing. (Contact Kris Munk, ADF&G, P.O. Box 240020,
Douglas, AK 99824)

b) Management

During 1993 the Southeast Alaska lingcod fishery was managed with a 27-inch (69 cm)
year-round minimum size limit. The fishery is closed inside the "surfline" from January 1
to May 31 to protect nest-guarding males. A regionwide quota of 500,000 was in effect
for the directed fishery.

New regulations adopted for the Central Region went into effect in 1993. These included:
1.) a complete area closure from January 1 through June 30, 2.) a minimum size limit of 35
inches (89 cm) overall or 28 inches (71 cm) from the front of the dorsal fin to the tip of the
tail. '

A lingcod management plan was adopted for the Southeast Alaska Region during 1993,
but the regulations will not go into effect until April 1994. The main elements of the plan
include: 1.) extension of the winter closure to three miles from shore, 2.) modification of
the closure period to December 1 through April 30, 3.) establishment of guideline harvest
ranges for all six of the Southeast Region management areas based on 1/4 to 1/2 mt per
nautical mile of suitable habitat within each area, 4.) apportionment of the fishery
seasonally and among user groups in the two management areas where the fishery is fully
utilized.

c) Fishery
Lingcod are landed incidental to hook-and-line fisheries for other species and, in recent
years, have been the target of an expanding "dinglebar" troll fishery in Southeast Alaska.

Dinglebar troll gear is salmon power troll gear modified to fish for groundfish.

A total of approximately 526 mt round weight of lingcod was harvested by all gear types
in state-managed fisheries during 1993. Over 98% of this was taken from Southeast
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The inshore lingcod stock assessment remains unchanged.

Off the west coast of Vancouver Island (Areas 3C and 3D) and in Queen Charlotte Sound
(Areas 5A-5B), stocks are at moderate levels, although recent increased in CPUE off
Vancouver Island are associated with a substantial decline in fishing effort. CPUEs off the
northwest coast of Vancouver Island and in Queen Charlotte Sound are relatively stable.

The results of the age analysis will be incorporated into the assessment in 1995.
C) Management and regulations

The commercial lingcod fishery closure in the Strait of Georgia, initiated in 1990, will
continue through 1994. The recreational fishery remains open between June 1 and
September 30, with a minimum size limit of 65 cm, bag limit of 1 per day, possession limit
of 2, and an annual limit of 10 which must be recorded on the angler's licence.

Lingcod are managed by annual quota for southwest and northwest coast of Vancouver
Island, Area 3C and 3D respectively; and Queen Charlotte Sound (Area SA-B). Annual
quotas were 2700t and 2650t, respectively. Fishery effort in Hecate Strait (Area 5C-D)
has recently undergone a dramatic increase in effort, but there is little biological
information available to guide yield recommendations. A recommended yield level of
1000 t is provided out of concern for the sensitivity of the species to exploitation and the
rapid expansion of the fishery.

d. Oregon Department of Fish and Wildlife
Age samples were collected and sent to NMFS, Tiburon for age determination.
e. National Marine Fisheries Service-SWFSC

Research on lingcod at the Tiburon Laboratory is conducted in three areas: age validation,
sampling of commercial and recreational landings and modeling the basis of what may be a
disturbed sex ratio. :

a) Age Validation

‘The importance of population age-structure in fisheries management places great
importance on the validity of aging techniques. Thus age validation has been a major issue
in lingcod management because the method currently used to age this species--examination
of rings in dorsal fin rays--remains inadequately tested. To resolve this problem Tiburon
researchers have undertaken a program of age validation where fish are caught and then
simultaneously tagged and 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
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a) Research programs

A study was conducted and published on how errors in accuracy and precision of age
determination estimates relate to the management of the walleye pollock fishery. Inthe
mid- to late 1980's, reported catches from this fishery ranged from 6 to 7 million t, but
may have approached 8 or 9 million t, making it the largest fishery in the world at this
time. The participants in this fishery used different methods to age walleye pollock
resulting in different interpretations of potential harvest levels. In recent years, catches
have declined unexpectedly by approximately 50%. We propose that errors associated
with the ageing method and errors associated with the precision of age estimates,
confounded attempts to understand the effects of fishing and of the environment on the
population dynamics process, making it difficult to predict the natural decline in
abundance.

b) 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.

c)  Management and regulations

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

b.. National Marine Fisheries Service - AFSC

a) Research

Acoustic Surveys - Midwater Assessment and Conservation Engineering (MACE) Task
Bering Sea

Bogoslof Island area

An acoustic survey of walleye pollock (Theragra chalcogramma) abundance was
conducted in the southeast Aleutian Basin near Bogoslof Island during February 27 to
March 9, 1994. Pollock echosign was observed throughout most of the survey area, with
the majority of the biomass being encountered in the region near Bogoslof Island. The
surveyed area within which pollock were encountered was roughly bounded between

53°23'- 54° N latitude and 167°17' - 169°19' W longitude. Pollock lengths ranged from
-38-67 cm. The length compositions of nearshore and offshore fish were considerably
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part of the NOAA Coastal Ocean Program. Areas of research include field studies of eggs
and larvae in relation to zooplankton and the physical environment, biochemical methods
for assessing larval starvation and predation and stock structure, and pollock behavior.
FOCI conducted four cruises aboard the NOAA ship Miller Freeman during the spring of
1993, 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.

b) Stock Assessment
Bering Sea and Aleutian Islands

The current assessment includes several separate estimators of pollock abundance,
including the EBS bottom trawl survey, two tunings of the standard cohort analysis
(subjective and least squares), CAGEAN, and Synthesis. All methods indicate a total
biomass (age 3+) in the neighborhood of 5-10 million t for the EBS portion of the stock.
In particular, the assessment focuses on two projection scenarios (labeled "A" and "B")
taken from the least squares tuning of the cohort analysis, which differ primarily in their
estimates of the strength of the 1989 year class. Scenario A assumes that the total biomass
of fish in the 37-47 cm size range estimated by the 1993 bottom trawl survey (2,450,000 t)
is an accurate estimate of the total biomass of the 1989 year class. When tuned to fit this
estimate, cohort analysis gives a 1993 age 4 biomass of 2,620,000 t. Scenario B assumes
that the survey estimate should be adjusted upward by dividing a survey selectivity factor
(estimated by Synthesis) of 0.45, giving a figure of 5,440,000 t for the biomass of the 1989
year class at age 4. Scenario A projects a 1994 total population biomass (age 3+) of
5,370,000 t, while Scenario B projects a value of 8,020,000 t.

As has been noted in previous assessments, it is unlikely that the trawl survey has a
selectivity of 1.0 at age 4. Furthermore, the 1993 hydroacoustic survey estimated a
biomass of 2,290,000 t for fish in the 35-43 c¢m range, even though this survey covered
only about half of the area assessed by the trawl survey. Finally, the 1994 age 3+ biomass
of 8,020,000 t projected under Scenario B seems more consistent with the Synthesis
model's estimate of 9,110,000 t for 1992 (Synthesis projection of 1994 biomass is not
available). For these reasons, the projected biomass from Scenario B is considered the
best estimate for 1994, However, the dependence of these projections on a single strong
(and tentatively estimated) year class requires that a cautious approach (exploitation rate)
be used to set ABC.
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classes.

Three Synthesis models were evaluated as follows: Model A provides a comparison to the
1992 model configuration, Model B is similar to A but includes the 1981, and 1985-1990
egg production biomass estimates, and Model C is similar to B but several years with
similar selectivity curves have been combined to reduce the number of parameter used in
the model. Based on the results from the exploratory runs, Model C was chosen as the
most appropriate model relative to A and B.

Estimates of various fishing mortality rates based on biological reference points were
determined from a dynamic pool model and an age-structured model developed to explore
the risks associated with adopting different fishing strategies. The Fy, F3ge, Faso0, and F g,
full-selection fishing mortality rates were 0.41, 0.51, 0.43, and 0.36, respectively. An
estimate of F,,, equal to 0.45 was determined assuming a form of the Beverton-Holt
stock-recruitment relationship with 90% of virgin recruitment when the stock has been
reduced to 50% of virgin levels.

Given these fishing mortality rates. The long term productive potential of the pollock
stock was explored with a stochastic age structured simulation with different recruitment
scenarios. Projections were made over a 70-year time horizon with 30 bootstrap
replications. The risk associated with a given fishing strategy was measured by monitoring
the number of times out of the bootstrap total, that the spawner biomass fell below the
threshold level during the last 50 year segment of the projection. The threshold level was
defined as 20% of the unfished spawner biomass level. Stochastic variation was
incorporated into the model through process error associated with recruitment variability
and measurement error in the assessment.

The simulations were made under 2 different recruitment assumptions. Under 1 option the
probability of high or low recruitment was assumed to be equal at high or low spawner
biomass levels, and the probability of a strong year class was assumed to be 0.4. 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 2 year
classes were 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 0.2.

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 risk under recruitment scenario 2 was determined to be
0.36 (full-selection value). This fishing mortality rate was associated with a 1994 ABC of
172,000 t.

Four additional exploitation strategies were explored: 1) the fishing mortality level that
maintains the yield to biomass ratio at 0.05, the level observed during the foreign fishery
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Limited sampling was conducted on the hagfish pot fishery. The fishery was spotty with most
fishing activity in the spring and the late fall of the year and most landings being made into Coos
Bay and Port Orford. A total of 90 landings produced 332,779 pounds of hagfish (mostly Pacific
hagfish). This is down from the 685,676 pounds landed in 1991.

A manuscript on Black and Pacific Hagﬁsh Fishery and Sampling , 1988-89 was accepted by
Fish. Bulletin.

b) Jack Mackerel

Continues to be one of the most plentiful species observed in the bycatch from Pacific whiting
landings along with Pacific Mackerel (430,671 pounds from observed trips and 1,223,087 pounds
reported on Fish Tickets as Mackerel-Jack and Pacific combined).

D. Other Related Studies

1. Alaska Department of Fish and Game
a. Groundfish Management (General)

a)  Management Authority

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 fisheries during a
season for conservation reasons. The department also cooperates with NMFS in regulatmg
fisheries which are jointly managed.

b) Catch Reporting

By regulation, fish tickets are required for all shore-based 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 in-season harvest levels. Groundfish fish tickets are collected from as many
as thirty or more processors 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
fishery.

b. Groundfish Research (General)

Groundfish research is currently being conducted by ADF&G only in Southeast Alaska.
Groundfish research is divided into two major components: port sampling/ skipper interviews,
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The goal of this project is to monitor reef fish populations in Puget Sound and to develop a direct
method to assess these populations that is independent of their fisheries. Creel surveys continued
during the spring-time fishery for lingcod at the Tacoma Narrows. Field work was initiated to
determine if underwater television cameras and advanced acoustic equipment can be used to
reliably estimate fish densities on rocky reefs. Initial work shows some promise and equipment
will be tested during intensive field studies in 1992.

b. Puget Sound Ambient Monitoring Project

This project is part of a multi-agency effort to characterize the health of Puget Sound, monitor
environmental trends and investigate potential human health issues. Survey work was conducted
by WDF during 1993 at 20 sites distributed throughout Puget Sound to examine English sole for
liver disease due to contaminated sediment exposure. Muscle and liver tissue specimens were
analyzed for chemical contaminants of PCB's, pesticides, heavy metals and various organic
compounds.

3. Canada

a. Statistics and Sampling

Principal activities in 1993 included maintenance of the trawl and trap catch and effort database,
and biological sampling of commercial landings. Two hundred and twenty-three biological
samples were collected from commercial catches. Catch and effort statistics were summarized for
the 1992 fishery (Rutherford 1993). In cooperation with private industry, staff developed and
field tested an automated fish measuring system using bar-code technology. Staff participated in a
review of the Regional information system and took a lead role in developing one of the
recommendations of the review, a relational database system for the biological data.

b. Canada/Japan hydroacoustic studies

Cooperative projects in hydroacoustics research have been funded through the Canada/Japan
Science and Technology Fund. The foundation for the collaboration was laid during the
Canada/Japan Fisheries Acoustic Workshop that was held in February 1993. Canadian and
Japanese scientists discussed their current work and concluded by highlighting several areas of
joint interest that would provide good development opportunities for both counties, in particular
research in acoustic fish species recognition and target strength measurement. Planned for 1995
is research designed to improve acoustic fish species recognition through research in the area of
fish target strength measurements and modelling, and by optimizing the processing of acoustic
signatures from individual fish and fish schools. Complementary research will be carried out by
Canadian and Japanese researchers and cooperation with industry will be used to develop new
industrial opportunities.
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preparation.

The SWFSC Coastal Division's biological research is supplemented by economic data collection
and investigations. Recreational data collections include a 1991 survey of U.S. recreational
anglers who fish in Mexican waters; a paper was published in 1992 which describes survey results
in terms of angler participation, angler characteristics, fishing expenditures, and fishing effort and
catch of groundfish as well as other species. Economic data on the commercial groundfish
fishery, including vessel cost and earnings data and vessel productivity indices, are collected and
periodically updated.

Coastal Division economists are involved in a number of research projects with policy
implications for groundfish. Commercial fisheries research is currently focused on predicting the
effects of individual transferable quotas (ITQs) on groundfish fisheries; a paper on this subject
was recently published. In addition, papers describing effects of input regulations on fishery
investment decisions and production were published. Recreational fisheries research is focused on
modeling the response of southern California anglers to changes in catch rates of groundfish and
other species. A project is also underway to estimate the effect of habitat modification on the
economic value of the commercial and recreational fisheries in the San Francisco area.

Division economists have taken the lead in analyzing the effects of management options proposed
by the Pacific and North Pacific Councils for allocating quota between segments of the
commercial fishery. A paper describing cost-benefit analysis in allocation decisions has been
submitted for publication. They have also peer-reviewed the economic analyses associated with a.
number of critical management issues, including the permit exchange formula for the Pacific
Council's groundfish limited entry program and allocation of black rockfish between commercial
and recreational segments of the Oregon groundfish fishery.
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1. Regarding age validation of Dover sole and arrowtooth founder
B.  From the TSC to the Parent Committee

1. Regarding a rockfish management workshop.

A workshop was convened and a report is in preparation. See 1994 recommendations.
2. Regarding FDA approval for OTC use as an age validation tool.

The Parent Committee continues to explore this issue and are reported in 1994 Parent committee
minutes.

3. Regarding Pacific hake allocation
This issue continues to be unresolved.
C. From the TSC to CARE

CARE did not meet in 1993 therefore the recommendations will be addressed at their 1994
meeting.

XI. 1994 TECHNICAL SUBCOMMITTEE RECOMMENDATIONS
A. From the TSC to Itself

1. Considerable discussion at TSC centered on the substantive role in disseminating information
to appropriate research and management agencies. TSC members noted the TSC is the only
forum now available for information exchange to address and provide recommendations for the
of research managers and assess issues pertaining to Pacific groundfish stocks. In order to ensure
the timely exchange and dissemination of information. TSC recommends that member agencies
submit written reports to the chairman of TSC at least 4 weeks in advance of the annual meeting.
In addition, TSC recommends the annual report be formatted so that the report and a summary of
discussion be available for distribution within 2 months of the annual meeting.

2. During discussions on the future of the TSC it was concluded that to achieve the maximum
potential benefits from this group, more emphasis should be placed on addressing issues of
concern. To this end, it is recommended that the information exchange should be further
streamlined to concentrate only on highlights and new information not contained in the written
agency reports. Further, an 'Current Issues' section should be added under section VII of the
agenda and TSC representatives should solicit topics from their agencies to be placed under this
agenda item before the annual meeting each year. Suggested topics on both Research and
Management issues should be submitted to the chair in adequate time to be circulated with the
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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 validation
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 CARE for further explanation regarding their
objectives behind the move to publish this manual before we solicit support for publication.
Further, the TSC suggests that the CARE consider the use of some multimedia technologies (ie.
video tape, computer imaging etc.) to enhance the effectiveness of the CARE Ageing Manual as
an instructional and standardization tool.

D.  From the TSC to CARE (1994)

The TSC notes that CARE has not met since 1992 and at the 1994 meeting the 1993
recommendations were amended as follows: : .

This should be deferred to the TSC.

1.

2. No change

3. No change

4, No change. -
5.

See 1994 recommendation 1.

1. Based on discussions with CARE participants at the 35th annual meeting, TSC understands
that the CARE Ageing Manual is to be a "living document" and will be a loosely bound manual
amenable to continued additions. The TSC recommends that at the biennial meeting in June 1994
CARE participants discuss avenues for ensuring the quality of figures are maintained in a cost
effective manner and identify the number, version and residency of the manuals (ie. one per
established age reading laboratory).

2. The TSC recommends that CARE formalize and expand their meeting minutes to facilitate
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Appendix A
1994 Technical Subcommittee Meeting Agenda

I CALL TO ORDER
IL APPOINTMENT OF SECRETARY
III. INTRODUCTIONS
IV.  APPROVAL OF THE 1993 REPORT AND THE 1994 AGENDA
V. TERMS OF REFERENCE
VI.  WORKING GROUP REPORTS
A C.ARE.
B. Groundfish Catch Data
C. Stock Assessment Groups
1. Yellowtail Rockfish
2. Pacific Whiting (Hake) Allocation
D. Other
: 1. Sablefish Symposium :
VII. REVIEW OF AGENCY GROUNDFISH RESEARCH, ASSESSMENTS, AND
MANAGEMENT
A Agency Overview
B. Multispecies Studies
C. By Specxes By Agency
1. Pacific Cod
Shelf Rockfish
‘Slope Rockfish
Thornyheads
Sablefish
Flatfish (Dover, English, Arrowtooth, Petrale)
Pacific Whiting
Dogfish
Lingcod
10.  Pollock
D. Other Related Studies
OTHER TOPICS FOR DISCUSSION
A. ' Future of the TSC '
B. DFO Biological Objectives Working Group
PROGRESS ON 1993 RECOMMENDATIONS
A. From the TSC to Itself
B..  From the TSC to the Parent Committee
1994 TECHNICAL SUBCOMMITTEE RECOMMENDATIONS
SCHEDULE OF FUTURE MEETINGS
I. ADJOURNMENT

V0NN WD

NEH MR
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Alaska Department of Fish and Game

Headquarters

Appendix C

Groundfish Staff

Fish Ticket Programmer/Analyst F rank.Fuller/Bruce Simonson

Southeastern Region
Project Leader

Port Biologist

Groundfish Biometrician

Central Region
Groundfish Biologist

Western Region
Shellfish/groundfish Coordinator

Box 25526
Juneau, AK 99802-5526
(907) 465-6110

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

Victoria M. O'Connell
304 Lake St. RM 103

Sitka, AK 99835-7563
(907) 747-6688

David Carlile

Southeast Regional Office
Island Center Building
Box 240020

Douglas, AK 99824-0020
(907) 465-4244

William R. Bechtol
3298 Douglas Street
Homer, AK 99603-7942
(907) 235-8191

Bill Nippes

211 Mission Rd.

Kodiak, AK 99615-6399
(907) 486-1840
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Claire Wood, Data Coordinator Biologist
Kathy Raymond, Data Entry EBA
David Sampson, Consultant, OSU
Clayton Creech, Consultant, OoSuU

121

Newport
Newport
Newport
Newport



112L-95SL (+09)
LLIL-9SL (¥09)
YE1L-95L (£09)
7€0L-95L (b09)
1¥Ly-L98 (£05)
Y014-92$ (907)
¥TTY-9TS (907)
75€9-9z¢ (£0S)
6¥09-68L (L06)
108€-ZLL (LO6)
L€82-206 (907)
6L1L-95L (+09)
LSTL-9SL(b09)

44!

"0'd ‘owreueN

"0'd ‘owneueN

'0'g ‘ownreueN

'0'd ‘owrreueN
uo321Q ‘wodman
uo)Sumysep ‘O[1Ieos
uolSuIysep\ ‘S[Iess
uoga1Q ‘puejLog
BYSe[Y ‘neaunf

odd
odd
odd
oda
MAdo
- IS4V
JSdv
OdNd
SIAN

Byse[y B1oqs1010d DRIAV

uoiBurysepy ‘erdwkj0
"D'g ‘ownteueN
"0'd ‘ownreueN

Jdam
0L (¢
odda

eyeuewe X duui|
SpIeyory eine|
Aouers yorg

QueIR,JoRN ApueS

ssreq Q.
SUDIIM e

JONQISP[IA Sewoy],

J}20[O wirf
uasnep) aae(q
usyorlg Aireq
opeISef woJ,

UB[[9 ORI SuARyS

sI19punes jJep

syuedionied SopunIOdqNg [EdIUYI ] JO ISI'T

a xgpuoddv



