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The Scientific and Statistical Committee of the North Pacific Fishery Management Council met December 9-12,
1996 at the Anchorage Hilton Hotel. All members were present:

Keith Criddle, Chair Jack Tagart, Vice-Chair Al Tyler

Rich Marasco Harold Weeks Jim Balsiger

Phil Rigby Sue Hills Marc Miller

Doug Larson Terry Quinn Seth Macinko (Alt.)

D-1 (a) STATE OF ALASKA BOARD OF FISHERIES GROUNDFISH ACTIONS

The SSC heard the staff presentation on the recent Board of Fisheries groundfish actions. The SSC received
public testimony from Jay Stinson, Chris Blackburn, Brent Paine, Paul Seaton, Dorothy Childers, and Duncan
Fields. Bill Bechtol (ADF&G) was present to answer questions.

The SSC's discussion of this agenda item focused primarily on stock conservation. Gulf of Alaska Pacific cod
is assessed as a single stock. Therefore, as noted in D-1(c), the SSC believes that all harvests of Pacific cod
including those in State waters should count against the Gulf of Alaska Pacific cod ABC. Ideally, catches would
be spatially and temporally allocated in proportion to the actual intra- and inter-annual distribution of biomass.
Unfortunately, given the migratory nature of this species and data limitations, it is not possible to design such
an allocation at this time. An analysis of the NMFS Gulf of Alaska trawl survey will only describe the summer
biomass distribution and may not characterize stock distribution at the time the fishery is conducted. The new
fishery in State waters may take place at different times, in different locations, and with different gear than has
been characteristic of those fisheries that have generated the data included in the assessment model.
Consequently, on-deck sampling will be very important. Besides monitoring catch and bycatch and gathering
other biological and fishery information, it would be useful to conduct surveys that will delineate the spatial and
temporal distribution of biomass.

The SSC notes the Board of Fisheries action places the burden of conservation on the Council, and that if a

similarly large reallocation between fishing sectors was proposed within Federal waters an EA/RIR, including
a socioeconomic analysis, would be required.
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D-1(b) AMENDMENT 46—PELAGIC SHELF ROCKFISH

The Gulf of Alaska groundfish plan Amendment 46 was proposed because of concem for the over-harvest of a
"nearshore" component of the pelagic shelf rockfish group. As described under Alternative 1 (status quo) there
is a high risk of over-exploiting black rockfish. The ABC for the pelagic shelf rockfish group is based on survey
estimates of one species, dusky rockfish, while the abundance of black rockfish, which are targets of a nearshore
fishery, are unassessed.

Altemnative 2 would separate pelagic shelf rockfish into two complexes (1) nearshore pelagic shelf rockfish (black
and blue rockfish) and (2) offshore pelagic shelf rockfish (widow, dusky, and yellowtail rockfish). Management
would continue under the Gulf of Alaska FMP and current TAC/ABC process and not require a plan amendment.

Alternative 3 would delegate management of black and blue rockfishes to the State, similar to demersal shelf
rockfish. Stock assessment and in-season management would be delegated to the State, but formal ABC/TAC
determination would remain under the Council process.

Alternative 4 removes black and blue rockfish from the Guif of Alaska FMP, but under the reauthorized MFCMA
the state could regulate harvest beyond three miles.

Altemnatives 1 through 3 would require ABC determinations. Alternative 3 will require the determination of the
nearshore ABC prior to plan amendment. One risk under Alternatives 1 through 3 is that the small ABC and
OFL, if exceeded, could preclude other groundfish fisheries. Under Tier 6 of Amendment 44, OFL is set equal
to the average catch from 1978 through 1995 and ABC is 75% of this value unless an alternative is established
by the SSC. Under this rule, the team calculated a Central Area ABC (257mt) and OFL (342 mt) based on
average area catches. Because of very limited harvests in the Eastern and Western Gulf of Alaska, the Plan Team
suggested an expansion of the ABC and OFL based on an estimate of black rockfish habitat in the Western and
Eastern Gulf of Alaska. This expansion resulted in a Gulf-wide ABC of 600 mt with a corresponding OFL of
800 mt. The SSC rejected the expansion because it assumes uniform densities of black rockfish across Areas.
A habitat based method might be applied if better information on relative abundance by area became available.
The SSC recommends that, if options 2 or 3 are adopted, the nearshore component in the Central Gulf
of Alaska be assigned an ABC of 260 mt and an OFL of 350 mt, and that the Western and Eastern Gulf
of Alaska ABCs not be split between nearshore and offshore complexes.

D-1(c) GULF OF ALASKA SAFE
GOA—Walleye Pollock

The SSC concurs with the Plan Team’s recommendation for Gulf of Alaska pollock ABC and OFL. The
recommended ABC for the Western and Central Guif of Alaska is 74,400 mt with an overfishing level of 103,500
mt. The ABC is based on an F , fishing mortality rate adjusted by the ratio of 1997 spawning biomass to B,
spawning biomass. The overfishing level is based on a similarly adjusted F,,, exploitation rate. The
recommended ABC for the Eastern Gulf of Alaska is 5,580 mt with an OFL of 7,770 mt.

The SSC remains unconvinced that the Prince William Sound pollock fishery exploits a resource that is
independent of the assessed Gulf of Alaska pollock population. Yet there is little information to indicate how
Prince William Sound catches should be allocated between the Eastern and Central Areas. Consequently, we
recommend that the state’s anticipated 1997 fishery GHL of 2,050 mt, be applied against (subtracted from) the
total Gulf of Alaska ABC. If the Council establishes TAC at the ABC level, this would leave a Western/Central
Gulf of Alaska TAC of 72,500 mt and an Eastern Gulf of Alaska TAC of 5,430 mt. The Western/Central Gulf
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of Alaska TAC would be partitioned among the Shumagin, Chirikof and Kodiak areas using a 25:42:33 split
(18,125 mt, 30,450 mt and 23,925 mt, respectively).

The SSC suggests that the analysts explore an approach similar to that adopted in the Bering Sea and Aleutian
Islands SAFE to avoid the over-parameterization that may arise from allowing annual changes in the selectivity
coefficients.

GOA—Pacific Cod

The SSC supports the ABC of 81,500 mt suggested by the Plan Team and the analyst. The SSC commends
the analyst for developing a formal risk analysis of the uncertainties around estimates of the natural mortality rate
and the survey selectivity coefficients. Specification of these coefficients has been problematic. The current
assessment has incorporated the 1996 survey results and suggests that the downward trend in recruitment may
be changed by an above average 1995 year-class. In addition, the survey provided new data that supports an
upward revision of estimates of year class strength for year-classes already in the fishery. However, the
magnitude of increase suggested by the bottom trawl survey cannot be fully explained by recruitment or growth
of young fish.

Findings from survey data regarding Pacific cod are not as clear as for some species because the fish tend to be
found in small aggregations through-out the summer. This tendency to aggregate increases the error associated
with stock estimates. The inclusion of several survey hauls taken inside aggregations could result in over-
estimation of stock size. Alternatively, if survey hauls mostly fall between the aggregations, the biomass will be
underestimated. In addition, portions of the aggregations are always above the head rope of the survey trawl,
leading to a sampling error that causes biomass to be underestimated. The SSC suggests that the analysts attempt
to address this type of survey uncertainty in the next assessment. However, the Committee realizes that this task
will be challenging and may not be immediately feasible.

As noted in our discussion of the state waters Pacific cod fishery, the SSC believes that the sum of all Pacific
cod removals (including those from the directed halibut fishery, Prince William Sound, and State waters)
should not exceed the Council’s ABC. In addition, the SSC was concerned with the overage that occurred in
the 1996 fishery.

GOA—Flatfish

The SSC agrees with the ABC and OFL recommendations proposed by the Plan Team. As in the past
years, the bottom trawl survey results were used to develop biomass estimates for species in this complex except
for Greenland turbot and decpsea sole. Estimates for these latter two species were not developed because none
were caught in the 1993 or 1996 surveys. No deep water stations were surveyed in either of these two years.
ABCs and OFLs for this complex are:

Fishery ABC OFL
Deep water 7,170 9,440
Rex sole 9,150 11,920
Shallow water 43,150 59,540
Flathead sole 26,110 34,010
Arrowtooth 197,840 280,804
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The corresponding fishing mortalities are:

Species Fago For,
Deep Water

Dover Sole 0.075 0.10
Shallow Water

Rock Sole 0.17 0.25

Rex Sole 0.15 0.20

Yellowfin Sole 0.15 0.20

Other Flatfish 0.15 0.20

(except Greenland turbot and deepsea sole)
Flathead Sole 0.15 0.20

The SSC supports the Plan Team recommendations that the ABCs for each group be apportioned among
the three regulatory areas in proportion to biomass distributions in the 1996 trawl survey. The SSC
suggests that, for next year, the analysts consider an averaging procedure similar to that used for other species

groups.

The "F" value used to calculate the ABC for rock sole was F,.-and F = 75*M was used for all other flatfish

except Greenland turbot, deepsea sole, and arrowtooth flounder. ABCs for Greenland turbot and deepsea sole

were developed by setting ABC=0.75*OFL, where OFL is based on the average catch from 1978 to 1995. The
ABC for arrowtooth flounder was determined by applying F,, = 0.185 to the projected 1997 exploitable biomass

(age 3 +fish), 1,971,174 mt. The OFL for arrowtooth flounder was determined by applying F, = 0.271. The

stock synthesis model was used to estimate exploitable biomass.

Sablefish (GOA and BSAI Combined)

This assessment has been substantially revised from September’s preliminary assessment due to: (1) incorporation
of 1996 survey information; (2) correction of previous survey indices; and, (3) assessment of plausible levels of
catch under-reporting in 1986-90 when this fishery was essentially unobserved. The SSC commends the
assessment authors for the rapid incorporation of this additional information into the revised assessment. The
assessment authors also provided ancillary information discussing trawl and longline survey and fishery length-
frequency information, and fishery CPUE information. Bob Alverson provided testimony emphasizing the
importance of gathering data on size or age structure of fishery catches through logbooks and port sampling,
fishery CPUE, surveys in gully areas, and recruitment indices.

Compared to the September assessment, the revised assessment estimate of exploitable biomass is higher for the
combined Gulf of Alaska and Bering Sea and Aleutian Islands management areas. However, this increase results
from the technical adjustments to the model indicated above. All model scenarios indicate a declining trend in
biomass due to low recruitment since 1981. Moreover, there is a significant chance that biomass will drop below
the lowest observed levels (post 1979) by the year 2001.

The SSC received additional information from the assessment authors to the effect that both the Plan
Team's ABC recommendation and an ABC based on the F,,,, strategy adjusted by biomass would result
in an effective increase in actual exploitation rate. This fact, combined with fifteen years of low
recruitment, leads the SSC to agree with the assessment authors' recommendation for ABC. This is
17,200 mt for the combined Gulf of Alaska and Bering Sea and Aleutian Islands. The overfishing level is
set by adjusted F,y and is 35,950 mt. ABC and OFL are apportioned among management areas based on an
exponentially weighted moving average of survey biomass distribution.
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Biomass (%) @ ABC OFL

Gulf of Alaska 84.45% 14,525 30,340
Eastern Bering Sea 7.60% 1,308 2,750
Aleutian Islands 7.95% 1,367 2,860
TOTAL 100% 17,200 35,950

The same exponentially weighted moving average method has been used by the Council to apportion ABC within
the Guif of Alaska. Applying these percentages to the Gulf of Alaska ABC results in the following distribution:

GOA Biomass (%) Presumed TAC (mt)
Western Gulf 12.79% 1,857
Central Gulf 44.15% 6,413
West Yakutat 16.61% 2,412
East Yakutat/SE Outside = 26.45% 3,842
TOTAL 100% 14,525

The SSC underscores that future ABCs are expected to decline, and that it is important that all biological
removals be accounted for, including catches within state waters.

We encourage future assessments to incorporate fishery-based information which, when adequate, may provide
additional insights into this stock, including size by area, trends in CPUE and changes in species composition at
differing locales. We encourage the use of State of Alaska fish ticket information as a means to assess size
composition, and consideration of voluntary logbook information as an indicator of CPUE.

GOA—Rockfish
Pacifs Perch

Chris Blackburn testified that the Kodiak trawl fleet desires a management strategy which provides for stable
annual catches of POP.

The analysis is similar to last year's with two primary changes: (1) the 1996 trawl biomass estimates and length
frequencies; and, (2) a new maturity schedule were incorporated. The magnitude of the increase for the 1996
survey biomass estimates could not be fully explained by recruitment or growth of young fish. The model places
alow emphasis on survey estimates, while age and length frequencies are given greater emphasis. The revised
maturity schedule increased the estimated productivity of the stock and modified the rebuilding objective.
Because the estimated biomass of spawning females (B,5,=106,140 mt) is now above the rebuilding plan
objective (90,000 mt), a downward adjustment of the exploitation rate is not applied.

The Plan Team recommended using Tier 3b of new ABC/OFL definitions rather than Tier 2 arguing that B»m
and Fysy could not be determined. The longterm spawner-recruit relationship was considered unreliable given
environmental and other changes since 1960. Under Tier 3b, the F,5. is equal to 0.056 (ABC=12,990). Since
current spawning biomass (B, ;) is less than B,,,, OFL=19,760 mt (F,,,,=0.102). The 1990, 1993 and 1996
surveys were weighted as 4:6:9 to develop area ABC apportionments of Western (14.1%, 1,840 mt), Central
(51.5%, 6,690 mt) and Eastern (34.4%, 4,460 mt). OFLs by area are Western (2,790 mt), Central (10,180 mt)
and Eastern (6,790 mt).
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Shortraker/Rougheye

The average of the three most recent surveys was updated with results of the 1996 survey biomass estimates.
Shortraker ABC is now calculated under Tier 5 as 0.75 M, (0.75 X 0.3 = 0.023), rather than F=M. The
recommended F,p- =M = 0.025 is less than F,,,, = 0.032 allowed under Tier 4. The group ABC=1,590 mt (375
mt shortraker plus 1,218 mt rougheye). This is a reduction from the 1996 ABC of 1,910 mt. The ABC was
apportioned similarly to POP: Western (160 mt), Central (970 mt), and Eastern (460 mt).

Northern Rockfish

The recommended F ;5. = M = 0.06, is less that F,, = 0.075 allowed under Tier 4. The exploitable biomass is
83,370 mt. Average survey biomasses are used to apportion the ABC (5,000 mt) by area: Western (840 mt),
Central (4,150 mt), Eastern (10 mt). F, =Fo; =0.113 and OFL = 9,420 mt. Given such a small Eastern
area ABC, the Northern rockfish might be combined with other slope rockfish in this area to avoid
management difficulties.

lope rockfish

Previously an F=M strategy was applied for all species within the group. This strategy was maintained for
sharpchin F 5o =M = 0.05. For the remaining species, the Tier 5 provision F=0.75 M is applied. The combined
ABC (5,260 mt) apportionment by weighted average surveys is Western (20 mt), Central (650 mt), and Eastern
(4,590 mt). OFL=7,560 mt.

Pelagic Shelf Rockfish

The ABC of 4,880 mt was calculated using F=M=0.09 applied to the exploitable biomass estimate of 54,220 mt
for dusky rockfish, the predominant species. This was a similar approach to recent years but with the inclusion
of the 1996 trawl survey estimates in the weighted average. The ABC apportionment by area is Westem (570
mt), Central (3,320 mt), and Eastern (990 mt). OFL = 8,190 mt, where F,; = 0.15 = F,,, With regard to
Amendment 46 the Plan Team recommended Alternative 4, which would remove the "nearshore" component
(black and blue rockfish) from the plan. The Plan Team further recommends that if the Council chose Alternative
1 through 3, a separate ABC for the nearshore component of 600 mt be accepted which is based on 75% of the
average Central area catch (Tier 6). The apportionment of ABC by the Plan Team was based on rough
approximations of black rockfish habitat area. The OFL would be 800 mt.

The SSC did not agree with the apportionment method since very little information is available on black rockfish
in the Eastern and Western areas and the method would have to assume equal density-per-unit area. If the
Council chooses an Alternative other than 4, the SSC recommends a separate nearshore ABC and OFL only for
the Central area. Based on the average catch, the Central area ABC and OFL are 257 mt and 342 mt,
respectively.

er If

The SSC accepts the Plan Team ABC of 950 mt (based on F = M = 0.02), which is more conservative that the
F.% value. The corresponding OFL is 1,450 mt (based on F,y,). There is no new information about this
complex. Consequently, these values are the same as those used in the past. The SSC notes that this fishery is
managed by ADF&G in a manner similar to that proposed for nearshore pelagic rockfish under option 3 of
Amendment 46. )
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Thomyheads

While the 1996 longline and trawl surveys indicated increased abundance, the length based synthesis model
indicated a slightly declining abundance. Given the low M and slow growth of thomyheads, the model results,
which incorporated the most recent survey data were used. The SSC accepted the Plan Teams recommended
ABC and OFL. Under Tier 3a, B/B,y,> 1, the ABC = 1,700 mt where F,,=0.062, and the OFL = 2,440 mt
at Fyoy = 0.089. The assessment of thornyheads has been limited by the lack of concerted deep-water survey
effort.

GOA—Atka Mackerel

The SSC agrees with the assessment authors’ recommendation of an ABC of 1,000 mt and an OFL of
6,200 mt. These recommendations are substantially lower than those presented in September. The Plan Team
cited three sources of new information that influenced their revised recommendations: (1) updated catch
information; (2) review of the 1996 survey data; and, (3) review of prior survey data. Large variances in survey
catches led the Plan Team to conclude that there is no reliable biomass estimate, thus placing Atka mackerel into
Tier 6 of the Council’s overfishing definitions (Amendment 44). Based upon analysis of the potential for
localized depletion and knowledge of past vulnerability of Atka mackerel to directed fishing effort, a more
conservative approach to setting ABC than the 75% of OFL formula of Tier 6 is warranted. The assessment
authors, plan team, and SSC recommend that Atka mackerel be designated a bycatch-only fishery in the Gulf of
Alaska. However, the Plan Team set ABC equal to the 1996 catch which included approximately 1,300 tons
from a directed fishery. The chapter authors and SSC recommend setting ABC to accommodate bycatch needs
in other Gulf of Alaska groundfish fisheries, principally those for Pacific cod, rockfish, and pollock. Although
bycatch in 1996 was about 300 tons, total bycatch in 1995 when there was no directed fishery was 700 tons, thus
the assessment authors' recommendation of a 1,000 ton ABC.

The SSC is concerned about the lack of meaningful survey estimates of biomass and notes the importance of Atka
mackere] in sea lion diets. The SSC supports the plan team’s suggestion that the Gulf of Alaska and Bering
Sea and Aleutian Islands Atka mackerel assessments be combined in future years. The SSC commends
chapter authors for their fishery CPUE analysis. We encourage the authors to continue work on the effect of
localized stock depletions on predators and on implications for management of this species.

D-1(¢) BERING SEA ALEUTIAN ISLANDS SAFE

BSAI—Pollock
Eastern Bering Sea

The SSC received presentations on the status of Bering Sea pollock stocks from Drs. Loh Lee Low, Jim Traynor,
and Vidar Wespestad. Dr. Low presented the Bering Sea Plan Team’s deliberations on stock status and
recommendations for ABC; Dr. Traynor discussed the results from the 1996 bottom trawl and hydroacoustic
surveys of the Eastern Bering Sea; and, Dr. Wespestad reviewed the population dynamics models used to estimate
current stock biomass. In addition, the SSC heard a report from Dr. Mikhail Stepanenko, TINRO Centre, Pacific
Research Fisheries Center, Vladivostok, Russia. Dr. Stepanenko discussed hydroacoustic and bottom trawl
surveys conducted in Russian waters during 1996 and presented estimates of landed catch and age composition
of catches from the Cape Navarin and Eastern Bering Sea fisheries. Public testimony was provided by Dr. Don
Ludwig, Ken Stump, Fred Munson, Fran Bennis, Paul Seaton, and, Vince Curry.
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Projected 1997 Eastern Bering Sea stock biomass is estimated at 6.1 million mt and is effectively at the level
that produces MSY. The SSC supports the Plan Team’s proposal to set ABC based on the F ,, exploitation rate,
which results in a projected 1997 yield of 1.13 million mt. The overfishing level associated with the
recommended ABC is derived using an adjusted F,y exploitation rate and is equal to 1.98 million mt.

During the SSC’s discussion of the status of the Bering Sea and Aleutian Islands pollock stocks we focused on
the following issues: 1) choice of models used to estimate 1997 Eastern Bering Sea stock biomass, 2) the choice
of fishing mortality rates upon which to base 1997 ABC, 3) the strengths and weaknesses of our forecast of
incoming year-classes, 4) the effects of spatial distribution of the fishing fleet on the ecosystem, 5) utility of
“banking” (foregoing) catch from the upcoming harvest cycle, 6) the impacts on Eastern Bering Sea stock of
harvest in the Russian fishing zone, 7) ecosystem considerations, 8) uncertainty, and 9) recommendations for
harvest levels in 1997.

The 1997 Eastern Bering Sea status of stocks was evaluated using two models: the familiar VPA model, and a
new likelihood model using Bayesian priors to weight the model likelihood components. The new model uses
a statistical approach to evaluate the information content of the model and represents a promising technique for
improved future modeling. Nevertheless, because the likelihood model is new and has not yet undergone a full
review, and because it did not incorporate some of the 1995 data, the SSC, following its past practices, chose the
VPA model estimates of current and projected stock biomass.

Over the last few years, the SSC’s selection of preferred fishing mortality rates for Eastern Bering Sea pollock
have evolved. Before the development of a spawner-recruit relationship for this stock, F,,, was the standard rate
used to set ABC. More recently, the SSC endorsed the F, 5y fishing mortality rate as the preferred exploitation
strategy. In 1995, the SSC recommended the F,, exploitation rate, a slightly more conservative harvest rate than
Fusy The choice of Fq as the basis for setting ABC is in accordance with Amendment 44 and takes into
account conservation concerns for stocks with highly variable annual recruitment. F,,, is the exploitation
strategy recommended by the Plan Team and it is the rate that the SSC endorses for the current
assessment. The exploitation history of the Eastern Bering Sea pollock reveals a conservative annual harvest
averaging 14% of the standing stock since 1979. While the exploitation rate is above average in recent years,
approximately 16-18%, this rate is still considered low for a gadid species. Retrospective analysis of Eastern
Bering Sea estimated biomass, reveals a history of underestimating stock biomass, although there is no guarantee
that this trend will continue.

* The current analysis indicates that the Eastern Bering Sea stock is supported by a limited number of year classes.
Most fish found in the catch are 3-7 years of age. The fishery is dependent on the strong 1989 year class which
is expected to become insignificant by 1998. As a result, but not unexpectedly, the future fishery will be
increasingly dependent on incoming year classes. The stock assessment scientist’s ability to predict year class
strength is limited. A method has been developed which predicts the number of 3 year old pollock recruiting to
the fishery as a function of the number of one year old pollock observed in the annual bottom trawl survey. Last
year, the SSC requested that the analyst review statistical methods used to estimate the relationship between the
bottom trawl index of age one fish and age three fish. The SSC suggests that a workshop be convened to evaluate
alternative forecasting techniques and the utility of ancillary categorical variables to refine the predictive
capability of this method. Recent work has indicated that environmental variables, sea surface drift for example,
may be useful in predicting the likelihood of strong year classes.

Public testimony raised concern regarding the concentration of fishing effort in the Eastern Bering Sea. These
concerns dealt with the effects of possible localized depletion, the seasonal distribution of fishing effort, and the
impacts of intensive fisheries on marine mammals and birds. There is overlap between the size range of pollock
preyed upon by stellar sea lions and the selectivity of the commercial fishery. Birds generally prey on juvenile
pollock, and thus have little or no overlap with the fish taken in the commercial fishery. In contrast, age 3 pollock
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are most frequently consumed by Steller sea lions. The SSC notes that current management measures, such as
the “A” and “B” seasons and operational restrictions such as the CVOA, serve to distribute fishing effort
spatially and temporally. The NMFS is reviewing issues associated with fisheries that concentrate in time and
space.

The SSC discussed the relative merits of lowering the ABC, a strategy that we call “banking”, as a means to
promote improved future recruitment and/or to provide additional fish in subsequent years. Species such as
pollock show a high natural mortality rate, therefore a large fraction of any forgone catch would die before it
could contribute to the next spawning cycle or before it becomes vulnerable to the next fishing season. Although
some forgone catch will survive to contribute to the spawning biomass, its contribution to new recruitment may
be marginal. Recruitment is highly variable at all levels of spawning stock size, so the addition of a small
increment in spawning biomass may have no discernible impact.

There is considerable speculation regarding the effect of fishing in the Russian Eastern Bering Sea. The possible
increase in harvest taken in this zone in recent years may reduce the strength of incoming year classes to the US
Eastern Bering Sea pollock stock. The SSC expressed this concern in 1995. Eastern Bering Sea pollock are
thought to migrate back and forth across the US/Russian provisional boundary, although the propensity for the
US stock to enter Russian waters is unknown. Younger aged fishes, 1-4 years of age, are thought to make up the
portion of the stock traversing the transboundary area. Changing environmental conditions may regulate the
magnitude of migration into Russian waters. Results of the 1996 NMFS surveys indicated that the distribution
of pollock has shifted to the northwest. Reported catches from Navarin area have averaged about 450,000 mt
annually since 1976; some fraction of that catch is attributable to Eastern Bering Sea stock, the remainder to
Western Bering Sea stock. Because the Eastern Bering Sea stock moves back and forth from the Russian fishing
zone, exploitation in that area affects the Eastern Bering Sea stock. However, the absolute effect of Russian
harvest on year class strength of the Eastern Bering Sea stock is not evident.

In summary, there are both positive and negative signals about the future abundance of the Eastern
Bering Sea pollock stock. Uncertainty in estimates of future recruitment is a function of population biomass,
variability in environmental conditions affecting young pollock, an unquantifiable level of removals of Eastern
Bering Sea fish in the Russian zone, and variability in the assumed linear relationship between age 1 pollock in
the bottom trawl survey and recruitment of pollock at age 3. If pollock biomass continues to decline, the
Council’s management policy under Amendment 44 will increasingly adjust fishing mortality downward
in the spirit of conservative management. Fortunately, the combined hydroacoustic trawl survey that will take
place in 1997 will strengthen the stock assessment done next year and provide a critical watchpoint in the status
of this important population.

Aleutian Islands

The SSC requested that available biological data for the Aleutian Island pollock stock be compiled and, if
possible, analyzed in an age-structured assessment of stock size. The SSC is pleased to note that such an analysis
was undertaken. Age distributions from the Aleutian Islands stock were available from 1978 to 1982, 1984 to
1985, and 1991 to 1995. Auncillary data in the form of biomass estimates were available from the triennial
bottom trawl surveys, 1980 to 1994. Catch data span the period 1977 to 1996. Survey selectivity was assumed
knife edged at age 3; fishery selectivity was assumed asymptotic and constant over time. Recruitment was
variable with the largest year class estimated to occur in 1978. The 1989 year class appears to be supporting the
fishery at present. pollock are selected to the fishery at older ages in the Aleutian Islands than in the Eastern
Bering Sea, with 50% selectivity occurring between age 6 and 7. The analysts report that 1997 stock biomass
was estimated to be 100,000 to 200,000 mt.
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The Plan Team has recommended that the ABC be set at 28,000 mt based on an F,,,, exploitation rate
(F=0.38) applied against the low end estimate of stock abundance, 100,000 mt. The SSC concurs with this
recommendation. In future assessments of this stock the SSC requests that the analyst provide a full suite of
assessment information, a complete description of the model configuration, and an analysis of sensitivity to model
assumptions.

Bogosof

The 1996 Bogoslof survey estimates a biomass of 682,000 mt contrasted with the 1995 estimate of 1.1 million
mt. The Plan Team has recommended an ABC of 115,000 mt based on F,, applied to a projected 1997
biomass of 558,000 mt. The SSC believes the Bogoslof ABC should be reduced by the ratio of current
biomass (B,) to target biomass, where target biomass is assumed to be 2 million mt. Consequently, the
SSC recommends a 1997 Bogoslof ABC of 32,100 mt. The corresponding overfishing level, 43,800 mt, is
estimated from the F, adjusted by the ratio of current to target biomass.

BSAI—Pacific Cod

The revised assessment incorporates 1996 survey fisheries data. In addition, the length-based synthesis models
used in the Bering Sea and Aleutian Islands and Gulf of Alaska assessments are now similar in configuration.
In response to a SSC request, the authors have provided a risk-analysis addressing uncertainty in natural mortality
and catchability coefficients. The SSC heard public testimony from Ken Stump.

The recommended value of 306,000 mt for ABC suggested by the author’s model is lower than the ABC
suggested by the risk-averse approach, suggesting that the model result itself is reasonably risk averse.
Consequently, the SSC supports the Plan Team’s recommendations for ABC (306,000 mt) and OFL
(418,000) but notes that the model projects decreases in ABC for the years following 1997.

Notes to the analyst: The SSC is pleased with the risk-averse Bayesian approach and encourages its further use.
As this approach is fairly new to the Council process, it is highly desirable to make this approach as
understandable as possible. To this end, the SSC has the following suggestions and comments.

L While the choice of the prior is necessarily subjective, the analysts should explain the rationale for
the specific values used and the consequences of choosing a more diffuse prior.

2. The mean value for q from the data is greater than 1 in the Gulf and less than 1 in the Bering Sea.
The analysis should explain what mechanisms could account for such disparate results. Can this
result be interpreted as overestimation of survey abundance in the Gulf and underestimation in the
Bering Sea, or does selectivity have to be factored in?

3. The posterior distributions for q or M have means that are not intermediate between the values for
the prior and likelihood. This result is counterintuitive and requires further clarification.
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BSAI—Flatfish

Yellowfin Sole

The SSC supports the Plan Team’s ABC recommendation for this species. ABC, 233,000 mt, was
calculated by applying F,,= 0.11. OFL, 338,900 mt, was determined by applying F,,, =0.16. Stock synthesis
was used again to produce an estimate of exploitable biomass, 2,117,860 mt. The synthesis analysis provided
an estithate of age-7+ fish 0f 2,530,000 mt. Asymptotic selectivity was assumed in the model. Survey biomass
estimate is up from 1995 level, 2,009,700 mt versus 2,298,600 mt. Average to above average recruitment from
the 1986-88 year-classes is expected to maintain abundance at high levels in the near future.

Greenland Turbot

The Plan Team’s ABC recommendation was based on a stock synthesis analysis of the status of this resource.
It was indicated in the SAFE that the yield for this species is sensitive to the relative contributions of the longline
and traw] fisheries to total fishing mortality. In recent years, the longline catch has reported to represent about
80% of the total catch. For this reason, submodel “A” (F ,,,=0.346) was used in the determination of ABC
(16,800 mt). The SSC notes that the current female spawning biomass for this species (58,000 mt) is below the
B, level, 62,000 mt. In such cases, Amendment 44 requires that the exploitation rate be adjusted by multiplying
the rate by the ratio of the current estimate of the female spawning biomass and the B, female spawning
biomass (0.94). This was not done by either the Plan Team or the assessment author. Since this adjustment
would have lowered the exploitation rate only slightly, the Plan Team chose not to make the adjustment. The SSC
believes that these adjustments should be made in all cases.

The SSC notes that it is difficult to predict the percentages of total catch for the two gear types that catch this
species. For this reason, the SSC believes that submodel “B” (50/50 split) should be used in the development
of the ABC. This assumed split dictates that an F ,,,~0.253, adjusted by the ratio of the current female spawning
biomass and the B, female spawning biomass, be used to determine ABC. The application of this adjusted rate
to the projected 1997 exploitable biomass results in an ABC of 14,400 mt. Because of the status of this resource
the SSC believes that this ABC should be phased in over a two year period. Therefore, given that the 1996
ABC recommended by the SSC for this species was 10,300 mt, the 1997 ABC suggested by the SSC is
12,350 mt, using F;,,,=0.56. The OFL is 22,600 mt.

The SSC heard public testimony from John Winther to the effect that participants in the longline fishery have
recently observed increases in the abundance and average size of Greenland turbot and requested that the TAC
be st at 8,000 mt. The SSC notes that the assessment of this stock is hampered by the lack of recent deep-water

surveys.

Arrowtooth Flounder

Results of a Stock Synthesis analysis were present in last years SAFE. The model results were used in the
development of the ABC recommendation. The exploitable biomass estimate used is 489,800 mt. The projected
age 1+ biomass estimate is 587,000 mt. The recommended ABC (108,000 mt) is based on an F,, = 0.22. The
1997 OFL is 167,00 mt and was developed using F,,, = 0.34. The SSC agrees with the Plan Team
recommendations for ABC and OFL. The SAFE indicates that recruitment observed during four of the last
five years is below the 25 year average. However, good recruitment from the 1981, 1984, 1986 and 1987 year
classes should maintain overall population abundance at a stable level for the near future
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Rock Sole

The stock synthesis approach was used again this year to assess the status of this species. The 1997 projected
age 2+ biomass is 2,390,000 mt. The exploitable biomass for 1997 is estimated to be 1,917,280 mt. Under tier
4, F 0, = 0.15 was used to calculate an Aleutian Island and Bering Sea ABC (296,200 mt). The OFL is 426,700
mt (F30, = 0.22). The SSC supports the Plan Team’s recommendation for this species. A biomass-based
ratio expansion factor for the Aleutian Islands was included in the ABC calculation. Based on the 1983, 1986,
1989 and 1991 Aleutian Islands trawl surveys, less than 3% of the total biomass is located in the Aleutian Islands
region. Good recruitment from the 1983, 1985 and 1987 year classes has maintained this stock at high levels.

Other Flatfish

The SSC agrees with the Plan Team’s recommendation for this complex. The recommended 1997 ABC
(97,500 mt) is based on an F . strategy (with F,, = 0.20 for Alaska Plaice and 0.16 for other species in the
complex). Using Fyy, values of 0.31 for Alaska plaice and 0.23 for other members of the complex, the 1997 OFL
is 150,000 mt. Last year the annual Bering Sea trawl survey was believed to provide the best information
regarding the condition and abundance for species in this complex. In the present assessment, a biomass-based
cohort analysis and an age-based stock synthesis analysis were used to assess the Alaska plaice, the major species
in the complex. The projected 1997 estimate of total biomass was 555,400 mt for Eastern Bering Sea Alaska
plaice (616,000 mt, with inclusion of the Aleutian Islands). The projected exploitable biomass is 434,700 mt.
Using survey results to estimate the exploitable biomass (60,200 mt) for the remaining species in the complex
results in a total exploitable biomass of 494,900 mt for the complex.

Fl ]

The SSC supports the Plan Team’s recommended 1997 ABC (101,000 mt) that is based on an F,,,, = 0.16
harvest rate. The OFL (145,000 mt) was developed by applying F;,, = 0.23. The annual Bering Sea shelf trawl
survey provides the best information concerning the condition and abundance of this resource. The 1996 point
estimate is 616,400 mt. Since the non-exploitable fraction of the population is small, this was considered to be
the exploitable biomass for this portion of the stock. After adjusting for the Aleutian Islands, the estimate
increased to 632,000 mt.

BSAI—True POP

A synthesis model was again used to estimate exploitable biomass. The SSC accepted the team’s ABCs,
OFLs, and spawning biomass estimates for Eastern Bering Sea and Aleutian Islands stocks.

Eastern Bering Sea

Under Tier 3b, Fp for 1997 was calculated as F,,x(SPB, 45,/SPB ,,-0.05)/1-0.05. SPB, s, was 37,900 mt and
F,pc=0.044. The ABC is 2,800 mt. The OFL is 5,400 mt.

Aleutian Islands

The analysts and team chose an ABC of 12,800 mt based on analysis of long-term yields. This ABC is lower
than an ABC of 16,400 mt, calculated using F,,=0.063, suggested by the analysts and team. For 1997, the SSC
accepted the team’s F,3.,~0.063x12,800/16,400=0.049. The OFL is 25,300 mt, calculated under Tier 3a
using an F;,,, value of 0.10.
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The SSC requests that for next year, the analysts and team consider the applicability of a revised maturity
schedule and exploitation rates as used in the Gulf of Alaska POP assessment for 1997. The SSC expressed
concern over the lack of assessment surveys of the slope where large proportions of some rockfish species are
found.

BSAI—Other Rockfish

For the following groups, the ABC’s were calculated under Tier 5 using 75%M and averaged exploitable survey
biomass estimates. The SSC accepted the Plan Team recommendations.

Species Group M Biomass ABC OFL
Aleutians

Northern/Sharpchin ~ 0.06 96,800 4,360 5,810

Shortraker/Rougheye ~ 0.027 45,600 938 1,250

Other rockfish 0.070 13,600 714 952
Eastern Bering Sea

Other red rockfish 0.047 29,700 1,050 1,400

Other rockfish 0.070 7,100 373 497

BSAI—Atka Mackerel

The SSC concurs with the Plan Team’s recommendation for an ABC of 66,700 tons and an OFL of 81,600
tons. These recommendations are substantially lower than 1996 levels. The reduction is due to three major
factors: (1) decline in biomass; (2) model changes regarding the timing of peak spawning; and, (3) application
of the Amendment 44 overfishing definitions. The SSC supports tuning the synthesis model to the timing of peak
spawning. Public testimony was heard from Ken Stump and John Gauvin.

Although a discussion of localized depletion is not included in the Bering Sea and Aleutian Islands Atka mackerel
chapter, during the staff presentation Dave Witherell reported that chapter co-author Lowell Fritz had extended
his Gulf of Alaska localized depletion analysis to the Bering Sea and Aleutian Islands and had found substantially
the same result. This analysis is one of the few examples of analysis of localized depletion due to a fishery, but
the SSC cautions that additional information, such as distribution of unfished aggregations of Atka mackerel and
age specific foraging areas for Steller sea lions is needed for interpretation of effects of localized depletion on
predator populations. However, even with the current partitioning of the fishery in space and time, localized
depletions are observed. Therefore, the SSC encourages further work addressing the relationship between the
directed Atka mackerel fishery and predator populations and the implications for the current management regime.

The SSC also encourages further research on the seasonality of terms in the model that reflect the timing of
recruitment, spawning, and fishing. Public testimony suggested industry support for a proposal by Dr. Susan
McDermit (University of Washington) for a survey designed to assess Atka mackerel biomass.

! Shortspine thomyhead M
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BSAI—Squid and Other Species

The SSC accepts the Plan Team’s recommendation for Acceptable Biological Catch and overfishing levels as
follows:

ABC OFL
Squid 1,970 2,620
Other Species 25,800 138,000
SAFE Ecosystems Chapter

The SSC heard the staff report from Dave Witherell. Several new sections have been added: an expanded and
clearer section on ecosystem-based management, a history of previous ecosystem-based management actions by
the Council, a description of recent seabird declines, an examination of localized depletion in the Aleutian Islands
Atka mackerel fishery, a discussion of the effects of fishing gear on habitat, and a summary of the Council’s
Ecosystems Committee’s meeting in Sitka in September 1996. The SSC suggests that a section summarizing
other on-going programs and research, such as the Southeast Bering Sea carrying capacity project, would be a
welcome addition to future chapters. The SSC heard public testimony from Tom Okey and Fred Munson.

The SSC suggests that the Council use the Ecosystem Committee to clarify the assumptions, questions, and
interpretations brought to the Council process by industry, managers, scientists, and the public. The SSC
encourages the Council to take an active role in incorporation of ecological information into its management
measures and cautions that the enormity and complexity of this effort, combined with the limited time and
resources available can easily lead to frustration and inaction. It would be preferable for the Committee to
concentrate on small focused projects. Areas of endeavor which strike us as potentially valuable to the resource
and all participants in the Council process include:

1) Formulating testable hypotheses appropriate to adaptive management and the evaluation of Council
actions such as: a) the effects of localized depletion of stocks such as Atka mackerel and pollock; and,
b) the effects of the trawl closures in Bristol Bay.

2) Examination of the feasibility of incorporating multispecies interactions into stock assessment models.

The SSC commends the Plan Teams for their formation of a committee to examine ways to collect local
knowledge and summarize it for inclusion in future SAFE documents.

General SAFE Issues

The SSC commends the analysts and Plan Teams for their improved stock assessments, especially in working
through the additional difficulties imposed by Amendment 44 in setting ABCs and OFLs. In addition, we are
grateful for the Plan Teams responses to our questions from the September meeting. The clarifications offered
will lead to further improvements. The SSC intends to raise research issues related to these responses when we
consider research priorities in February.

Some criticisms of our SAFEs were vocalized in public testimony by Don Ludwig (University of British
Columbia). His report is available and may warrant consideration by the Plan Teams. One of his comments is
that better presentation of uncertainty is desirable. To this end, we suggest that all stock assessment documents,
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if possible, contain biomass and yield projections for an F,,, harvest strategy under varying assumptions
regarding recruitment and for other relevant exploitation rates.. If possible, standard errors or confidence
intervals should be given for key parameters such as most recent exploitable biomass. Sensitivity analyses
should be conducted for key parameters and input assumptions. Weightings given to individual data
components should be reported and justified. While many assessments already do this, such efforts should be
expanded and continued. In the future, it appears that greater enérgy may need to be devoted to risk analyses.

D-1(d) HALIBUT BYCATCH DISCARD MORTALITY RATES

Greg Williams (IPHC) briefed the SSC on the revised halibut bycatch discard mortality rates. The SSC also
heard Public Testimony from Janet Smoker and Paul Seaton. The SSC recognizes that the specification of halibut
bycatch discard mortality rates is inevitably problematic given the Council’s rapidly changing fisheries and
changes in the relative abundance and distribution of target and nontarget species.

D-3(b) FORAGE FiSsH AMENDMENT

Kaja Brix (NMFS-AKR) presented the EA/RIR for a plan amendment to create and manage a forage fish species
category in the Guif of Alaska and Bering Sea and Aleutian Islands groundfish fishery management plans. The
EA/RIR has been modified and updated from that initially presented in September 1995 to present options for
the management of five designated forage fish groups rather than a blanket prohibition on harvest. Chris
Blackbum provided testimony suggesting that the EA/RIR incorporate an additional option to preclude the sale,
trade, barter or other commercial use, or use as bait, of forage fish. She also suggested that the scope of the
EA/RIR be expanded to include euphausiid crustaceans.

The SSC concurs with these suggestions, and recommends that the scope of the EA/RIR be expanded to
also include the fish families Gonostomatidae (bristlemouths or lightfish), Stichaeidae (pricklebacks) and
Pholidae (gunnels), we also suggest that the designations of groups as forage fish be made at the taxonomic level
of family or higher for purposes of consistency and ease of enforcement. With the incorporation of these changes,
the SSC recommends that the EA/RIR be released for public review.

D-4  ESSENTIAL FisH HABITAT
Tarnra Farris, (NMFS-AKR) briefed the SSC on the “essential™ habitat requirements of the Magnuson-Stevens

Act. NMFS needs to develop the criteria for identifying “essential” habitat by April 1996. The identification
of essential habitat must be completed by October 1998 for all Council managed stocks.
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