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Preliminary 
1990 Stock Assessment and Fishery Kvaluation (SAFE) Document 

for tne 
Bering Sea/Aleutian Islands Groundfish Resources 

Plan Team Keating 

The Plan Team for the Bering Sea/Aleutian Islands Groundfish 
Fishery Management Plan met in Seattle during September 3-6, 1990 
to prepare this preliminary Stock Assessment and Fishery Evaluation 
(SAFE) document. Participants in attendance were: 

Plan Team members: 

ADF&G, NMFS: 
NOAA counsel: 
Public: 

Loh-Lee Low (Team leader) , Hal Weeks (Team 
coordinator), Rebecca Baldwin, Dave Carlile, 
Jeremy Collie, Jay Ginter, Richard Merrick, 
Phil Rigby, and Grant Thompsom. 
Julie Pearce, Victoria O'Connell 
Lisa Lindeman 
Vince curry, William Orr, Hans Harttmann, 
Arni Thompsom, Terry Smith, George Anderson, 
and~Brigitte Cook. 

status of the SUB Document 

This preliminary report is prepared for the September 1990 meeting 
of the North Pacific Fishery Management Council. · The final report 
of the SAFE for management of the 1991 fishery will be prepared for 
the December Council meeting. 

A comprehensive preliminary 1990 SAFE was not prepared for the 
September 1990 Council meeting because a major trawl survey of the 
eastern Bering Sea was not completed until mid-August; there was 
not sufficient time to prepare biomass estimates from that survey 
prior to the Plan Team meeting. 

status of Groundfish Stocks 

The best current knowledge of the status of groundfish stocks and 
the groundfish fishery is still the November 1989 SAFE Document. 
The Plan Team's highlights of the status of the stocks are 
summarized in the first 22 pages of the 1989 SAFE Document. This 
summary ia appended, verbatim, to this preliminary report as 
Appendix A. 

The Council •s assessments of the stocks for 1990 may best be 
summarized in Table 1. Table 1 was adopted by the Council in 
December 1989 and implemented in January 1990. The Table provides 
the values for acceptable biological catch (ABC), total allowable 
catch (TAC), and apportionments of TACs to reserves, DAP and JVP. 
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It should be pointed out the Council's ABCs (Table l) were 
different from those of the Plan Team (Appendix A, Table 7) in 3 
cases: 

a. Arrowtooth flounder -- the Council determined the ABC to 
be 106,500 mt by using a more conservative F0_1 
exploitation strategy to harvest the resource. The Plan 
Team used a higher Fmax fishing strategy and derived ABC 
at 242,500 mt. 

b. Sablefish, eastern Bering Sea -- the Council's ABC was 
2,700 mt while the Team's ABC was 3,800 mt. Both 
estimates were based upon the F0_1 fishing strategy; but 
two biomass scalers were used in the SRA analyses. The 
Plan Team chose one scaler while the Council chose the 
other. 

c. Sablefish, Aleutian Islands -- the Council's ABC was 
4,500 mt while the Team's ABC was 9,600 mt. The reason 
for differences in estimates are the same as for 
sablefish in the e~stern Bering Sea. 

Marina Mammal Update 

Northern sea Lions: 
At their September 1990 meeting, the plan -teams received a briefing 
from Richard Merrick of the Marine Mammal Laboratory, NOAA, 
Seattle. Population levels and trends of cetaceans and pinnipeds 
were reviewed, with emphasis given to northern sea lions and 
Pacific harbor seals. 

The intensity of declines in northern sea lion numbers as 
determined from surveys conducted in 1989 was sufficient to lead to 
an emergency listing on 7 April 1990 of the species as threatened 
throughout its range. Regulatory measures instituted as part of 
this listing included the designation of three mile buffer zones 
around all major Alaskan sea lion rookeries west of lSO°W 
longitude. This regulation effectively precluded fishing in waters 
near sea lion rookeries. In addition, a 11 person recovery team 
(including three fishing industry representatives) was established 
with the goal of developing a recovery plan in draft form by 
December 1990. A final decision on the status of the species is 
scheduled to be available by December 1990. 

Aerial and ship based surveys .~onducted in the Aleutian Islands and 
Bering Sea during June and July 1990 found that adult and juvenile 

- . . 

sea lion numbers there may have increased since summer 1989. 
Numbers counted in the eastern·Aleutian Islands (Unimak to Umnak 
Islands) increased from 3,032 animals in 1989 to 3,801 in 1990 
(+25%). Numbers also increased slightly in the central Aleutian 
Islands (Delarof to Kiska Islands) from 7,572 in 1989 to 7,988 in ::t;1) 
1990 (+5%) • Neither increase was statistically significant. ·:,,:;,,· 
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Research during 1990 has focused on identifying current sea lion 
food habits and foraging behavior. Fecal material and stomach 
contents were collected from 100 animals during summer 1990. seven 
satellite linked radio transmitters were deployed to track animal's 
feeding movements during the summer. Additional uni ts will be 
deployed during fall-winter 1990-91, and spring 1991. 

others: 
surveys of Pacific harbor seal and northern fur seal populations 
were also conducted during summer 1990, but these data remain to be 
analyzed. 

status of Pacific Halibut stocks 

The International Pacific Halibut commission's report on the status 
of the Pacific halibut stocks is appended as Appendix B. 

Plan Team Policy on Acceptal:>le Biological catch 

The Plan Team's procedure for calculating ABCs that was presented 
in the 1989 SAFE Document (Page 3) will have to be modified in 
light of the Council's new definition for "overfishing". The Team 
approved the following policy regarding acceptable biological catch 
(ABC): 

1) The Teams endorse the definition of ABC contained in the fil2,l 
Guidelines, which states, "ABC is a preliminary description of the 
acceptable harvest (or range of harvests) for a given stock or 
stock complex. Its derivation focuses on the status and dynamics 
of the stock, environmental conditions, other ecological factors, 
and prevailing technological characteristics of the fishery." 

2) ABC values are chosen after consulting with individual 
scientists responsible for conducting assessments on the various 
stocks. The Teams would like to make clear that these guidelines 
are in no way intended to constrain the assessment scientists in 
their efforts to apply new and innovative techniques; rather, the 
Teams encourage creativity in stock assessment research. In 
particular, the Teams would like to encourage assessment scientists 
to explore new methods of incorporating uncertainty, recruitment 
variability, and multi-species considerations into their 
assessments. 

3) The ABC values recommended by the Plan Teams must not exceed the 
catch levels obtained by applying the overfishing definition 
selected by the council in Amendment 21/16. Whether or not ABC is 
set at the limit of overfishing or at some lower value will depend 
on factors such as recruitment tr.ends, multi-species interactions, 
and the degree of uncertainty in data or parameter estimates. The 
overfishing definition adopted by the Council defines a maximum 
fishing mortality rate that declines at low stock sizes. Because 
data availability varies between stocks, the definition contains 
some flexibility, as shown below: 
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a) 

b) 

c) 

d) 

Data available; stock-recruitment. fecundity. maturity. 
growth. and mortality parameters, The maximum allowable 
fishi!'l~ mortality rate will be set at FMSY for all 
biomass }evels in excess of ~SY. For lower biomass 
levels, the maximum allowable fishing mortality rate will 
vary linearly with biomass, starting from a value of zero 
at the origin and increasing to a value of FMSY at BMsv· 

Data available; fecundity. maturity. growth. and 
mortality parameters, The maximum allowable fishing 
mortality rate will be set at the value that results in 
the biomass-per-recruit ratio (measured in terms of 
spawning biomass) falllng to 301 of its pristine level. 

Data available; growth and mortality parameters, The 
maximum fishing mortality rate will be set at the value 
that results in the biomass-per-recruit ratio (measured 
in terms of exploitable biomass) falling to 301 of its 
pristine level. 

Data ayailable; natural mortality rate, The maximum 
allowable fishing mortality rate will be set equal to the 
natural mortality rate. 

In cases where a biomass estimate is unavailable, overfishing 
is defined as exceeding the average catch since implementation of 
the MFCMA. 
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Bering S.a/Aleullan a.1anc1a GrounclH• 
Councl RecowlNlallona for 1• A8Ca1 TACa1 and OAP and JYP Apportionment• (al In IMlrlc tone) 

Ellimaled JVP Groundlish 
S,.C.• Ar•• MC TAC TAC Reaen,e TAC JVP 

Pollocll es 1,140,000 1,311,000 1,450,000 1,280,000 112,000 1,088,000 1,088,000 0 .1371 22451 
Al 117,IOO IS,150 153,100 100,000 15,000 16,000 16,000 

PecliGCod 170,100 228,071 417,000 227,000 34,050 112,150 112,150 0 .0421 7025 
,I 

Vdowlin- 241,000 113,152 278,800 207,150 31,148 171,503 12,750 113,753 

GrNnlandMbol 20,300 1,000 7,000 7,000 1,050 5,150 5,150 Ir . 1 

Arrowtoo• lounder 113,700 7,800 108,500 10,000 1,500 8,500 8,500 0 .0002 33 ~ 
r-

Aoc:11 .. 171,000 77,148 211,300 10,000 1,000 51,000 51,000 0.0111 16359 ti:! ,.. 
0lher ltadilh 155,IOO 63,801 118,000 10,150 1,023 51,128 10,200 40,127 0 .0851 14066 

Sablefilh es 2,800 2,800 2,700 2,700 405 2,215 2,215 tr. 1 
Al 3,400 3,400 4,500 4,500 175 3,121 3,125 

PaclicOcunperdl es 1,000 4,250 1,300 6,300 145 5,355 5,355 tr. 1 
Al 11,100 5,100 11,100 6,100 110 5,110 5,110 

Other roc:Ulh es 400 340 500 500 75 425 425 tr. 
Al 1,100 135 1,100 1,100 115 135 135 

Mia macurel 21,000 20,285 24,000 21,000 3,150 17,150 11.·aso 

Squid 10,000 125 10,000 500 75 425 426 

Other ..... 51,000 15,774 55,500 5,000 750 4,250 4,250 0.0112 1834 

TOTALS 2,700,700 1,963,144 1/ 2,931,500 2,000,000 300,000 1,700,000 1,415,320 204,680 

1/ 1989 TAC through November 27, IOtal ia leaa lhan 2,000,000 due to 36,356 ml nonapec:ific: re..-wa. 



APPBHDIX A 

stock Assessment and •ishery Bvaluation Document 
for Groundfish Resources 

i~ the Baring Sea/Aleutian Islands Region 
as Projected for 1990 

SUMMARY 

This document is known as the Stock Assessment and Fishery 
Evaluation (SAFE) document for groundfish fisheries of the Bering 
Sea/Aleutian Islands region. It is compiled by the North Pacific 
Fishery Management Council's (NPFMC) Plan Team for the groundfish 
fisheries of the Bering Sea/Aleutian Islands from contributions by 
various authors from the Alaska Fisheries Science Center, National 
Marine Fisheries Service. The document describes the biological 
status of the stocks and economic condition of the fisheries. 

This November version of the SAFE document incorporates new 
information and analyses to an earlier September version. The SAFE 
document describes how the acceptable biological catches (ABCs) for 
each of the species are~estimated. The ABC values, together with 
socioeconomic considerations, are to be presented to the NPFMC for 
determining total allowable catches (TACs) and other management 
strategies for the 1990 fishery. 

Members of the Plan Team who compiled this SAFE document from 
reports authored from various scientists are: Loh-Lee Low 
(chairman), Hal Weeks (team coordinator), Jay Ginter, Dave Carlile, 
Greg Williams, Grant Thompson, Sam Wright, Rebecca Baldwin, and 
Jeremy Collie. 

MANAGEMENT AREAS AND SPECIES 
The Bering Sea/Aleutian Islands management area lies within the 
200-mile U.S. Exclusive Economic Zone (EEZ) of the United States 
(Fig. l). International North Pacific Fisheries Commission (INPFC) 
statistical areas 1 and 2 make up the EBS. The Aleutian region is 
INPFC areas. 

Four categories of finfishes and invertebrates have been designated 
for management purposes (Table 1). They are (a) prohibited species, 
(b) target species, (c) other species, and (d) non-specified 
species. This SAFE document describes the status of the stocks in 
categories (b) and (c) only. An assessment of Pacific halibut 
stocks is provided in Appendix 1. 
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HISTORICAL CATCH STATISTICS 
catch statistics since 1954 are shown for the eastern Bering sea 
(EBS) subarea in Table 2. The initial target species was yellowfin 
sole. During the early period of these fisheries, total catches of 
groundfish reached a peak of 674,000 metric tons (t) in 1961. 
Following a decline in abundance of yellowfin sole, other species 
were targeted upon, principally pollock, and total catches rose to 
2. 2 million t in 1972. Catches have since varied from 1. 2 to 
1.9 million t as catch restrictions and other management measures 
were placed on the fishery. 

Catches in the Aleutian region have always been much smaller than 
those in the EBS and target species have been different (Table 3). 
Pacific ocean perch (POP) was the initial target species and during 
the early years of exploitation overall catches of groundfish 
reached a peak of 112,000 tin 1965. With a decline in abundance 
of POP, the fishery diversified to other species. Total catches in 
recent years have been about 100,000 t annually. 

RECENT TOTAL ALLOWABLE CATCH .. 
Amendment #1 to the Bering Sea/Aleutian Islands groundfish FMP 
provides the framework to manage the groundfish resources as a 
complex. The MSY of this complex was originally estimated at 1.8 
to 2. 4 million t. The optimum yield (OY) was set at 851 of the MSY 
range, or 1.4 to 2.0 million t. 

Total allowable catches (TAC) established by the NPFMC since 
implementation ot extended jurisdiction under the Magnuson Fishery 
Conservation and Management Act in 1977 are given in Table 4. The 
sum of TACs equals OY for the groundtish complex, which is 
currently constrained to a range of 1.4 to 2.0 million t by its 
Fishery Management Plan (FMP). Optimum yield for all species 
combined increased steadily from 1.4 million t in 1977 to 
2.0 million tin 1984-89. 
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SELECTION OF EXPLOITATION RATES FOR ESTIMATING ABC 
Except in th~se cases where data limitations dictate otherwise, ABC 
is defined in this document as the catch that results from 
harvesting the stock at a target exploitation rate. The default 
exploitation rate adopted by the Council is the MSY exploitation 
rate. However, another exploitation rate may be used if it can be 
justified. The Plan Team has adopted the following guidelines for 
selecting the appropriate exploitation rate: 

case A: Estimates of life history parameters. BMSY' and FMSY are 
all available 

Al. When the condition of the stock is excellent (e.g., when it is 
far above ~sv>, the exploitation rate corresponding to FMAX is 
used. 

A2. When the condition of the stock is good (e.g, when it is near 
~SY and stable or increasing), the exploitation rate 
corresponding to FMSY is used • 

.. 
AJ. When the condition of the stock is fair (e.g., when it is near 
~ and decreasing), the exploitation rate corresponding to
the minimum of FMSY and F0_1 is used • 

... -,.~-, A4. When the condition of the stock is poor (e.g., when it is far 
\::._J · below ~) , an exploitation rate sufficient to allow only for 

bycatch is used. 

case B: Estimates of life history parameters are available. but 
estimates of ~sv and FMSY- are unavailable 

Bl. When the stock is far above the historic average level, the 
exploitation rate corresponding to FMAXis used. 

B2. When the stock is near or below the historic average level, 
the exploitation rate corresponding to F0_1 is used. 

case c: Estimates ot life history parameters are unavailable 

Cl. When a biomass estimate is available, the historic average 
exploitation rate is used. 

c2. When a biomass estimate is unavailable, no exploitation rate 
is defined, and ABC is set at the historic average catch 
level. 
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ACCEPTABLE BIOLOGICAL CATCH LEVELS FOR 1990 
The estimat•s of ABC for 1990 are based upon status of stock 
assessments d~termined through November 1989 and projected to 1990. 
Tables 6 and 7 provide summaries of the estimates of MSYs and ABCs. 

The sum of individual species MSY's has been estimated to be in 
excess of 3.46 million t. 

The sum of ABC's for the groundfish complex has increased from 2.70 
million tin 1989 to 3.08 million tin 1990. This increase of 
380,000 t resulted primarily from increases of the ABCs for pollack 
(+145,700 t), Pacific cod (+46,400 t), yellowfin sole (+37,900 t), 
arrrowtooth flounder (+78,800 t), rock sole (+45,300 t), other 
flatfish (+32, 100 t), sablefish (+7, 200 t), and atka mackerel 
(+3,000 t). Decreases in ABCs from 1989 to 1990 are estimated for 
Greenland turbot (-13,300 t) and Other Species (-3,500 t). There 
has been improved conditions for virtually all species, except for 
Greenland turbot which continues to decline rapidly in abundance. 

Descriptions of the status of the stocks follows: 

Walleye Pollock; 

EBS 
Aleutians 

EBS 
Aleutians 

1989 ABC m 1,340,000 t 
1989 ABC= 117,900 t 

1990 ABC m 1,450,400 t 
1990 ABC= 153,600 t 

Projected 1990 exploitable biomass• 5,843,800 t 
Projected 1990 exploitable biomass• 614,500 t 

Pollock abundance in the EBS is above~ and is higher than the 
average level observed since implementation of the MFCMA, but model 
projections indicate that biomass is declining and will decline 
further in the near future. Recruitment since 1984 has been below 
the average level observed since implementation of the MFCMA. ABC 
for this stock was computed using an F0_1 value of O. 31 obtained from 
the Beverton-Holt yield per recruit model, which corresponds 
closely to the FMSY value obtained from a surplus production model 
of Quinn and Collie. Application of this fishing mortality rate 
gives a 1990 EBS ABC of 1,450,400 t. 

Less is known about the dynamics of the stock in the Aleutian 
Islands region, but the best information available suggests that 
abundance i■ declining at a moderate rate from the high point 
observed in 1983. Harvesting at a 251 catch/biomass ratio 
(correspondi .. 1g to the ratio used in the EBS) results in a 1990 
Aleutians ABC of 153, 600 t. This estimate is higher than the 
author's estimate (117,900 t) because the Plan Team estimated a 
higher biomass than the author (614,500 t versus 471,700 t). 

A domestic fishery has also developed in the Bogoslof area. Should 
distinct Bogoslof and shelf stocks be identified in the future, the {t{_f~_:}) 
Plan Team believes that it would be appropriate to specify a 
separate TAC for the Bogoslof area. However, the FMP would have to 

A-4 HI.A/DOC 



be amended to permit this. In the meantime, the large catches 
taken in the donut hole and the possibility of a significant 
interchange between pollock in the Bogoslof and donut hole areas 
make it inapp~opriate to recommend creation of a separate Bogoslof 
ABC at this time. 

The donut hole area has been an important ground for foreign 
pollock fisheries since the mid-1980s. The 1987 catch of 1. 3 
million t, for example, exceeded the catch taken in the U.S. EEZ. 
Although research is underway and data are insufficient to quantify 
the inter-relationships of pollock resources in the entire Bering 
Sea-Aleutians region, preliminary data suggest that there is inter
mixing of the fish from various areas and it is conceivable that 
future pollock ABCs in the U.S. EEZ may need to be adjusted for 
catches taken elsewhere. 

Pacific cod; 

1989 ABC• 370,600 t 1990 ABC• 
Projected 1990 exploitable biomass• 

.. 

417,000 t 
1,389,500 t 

Pacific cod abundance in the EBS is near~ and is conjectured to 
be far above the historic average level. The stock has been 
relatively stable at this level over the past few years, though may 
be declining at present. While the 1982-1985 year classes together 
seem to have been large enough to replace the largely departed 1977 
year class, the 1986 year class appears to be exceptionally weak. 
A record catch of 197,900 twas experienced in 1988. ABC for this 
stock was calculated using an age-structured model that projects 
catches corresponding to a number of reference fishing mortality 
rates, including FMSY (0.18). Given the continued high abundance 
of the stock, ABC was set at the catch level corresponding to FMSY' 
yielding a value of 417,000 t. 

Ye11owfin sole; 
1989 ABC• 241,000 t 1990 ABC= 278,900 t 
Projected 1990 exploitable biomass= 1,640,000 t 

Exploitable biomass was calculated from cohort analysis and is high 
and stable. Abundance is above MSY biomass. Biomass is also 
estimated from research surveys, but has been variable since 1982 
because of changes in trawl gear and net calibration. ABC was 
calculated using an F0_1 exploitation rate. The ABC increased 
slightly in 1990 from 1989 because of a change to F0_1 exploitation 
from a yield per recruit model of exploitation used last year. No 
changes were made from the September preliminary numbers. 
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Greenland Turbot; 
1989 ABC. • 20,300 t 1990 ABC= 7,000 t 
Projected 1~90 exploitable biomass = 356,600 t 

Continuous poor recruitment has been observed throughout the 1980s 
which indicates that biomass of the adult population is expected to 
decline well into the 1990s. Forecasts for a number of 
conservative fishing strategies, including no fishing, all show 
projected declines in biomass through at least 1993. No threshold 
level has been determined for this species. We are unable to 
develop any justification for a major directed fishery on Greenland 
turbot at this time. The ABC should be set at a level 
approximating its low actual catch levels in recent years. This 
will allow any incidental catches to be retained and thus prevent 
wastage. It will also preclude development of any new effort 
directed at this resource in its currently depressed state. An ABC 
estimated from the F 0_1 exploitation strategy was considered and 
reduced because of concerns for continually low levels of 
recruitment. The only new information since September was the 1989 
biomass estimate from the shelf area that shows a continuation of 
the poor recruitment that has existed for a number of years. 

Arrowtooth Flounder; 
1989 ABC• 163,700 t 1990 ABC= 242,500 t 
Projected 1990 exploitable biomass = 519,200 t 

The resource is in excellent condition as the biomass continues to 
be high and is increasing. This trend has been confirmed from the 
1989 and earlier summer trawl surveys. 

Given the present high level of abundance and lacking a stock
recruitment relationship for this stock, an F0_1 harvest strategy 
(F0_1 • 0.18) was used to set the 1990 ABC at 106,500 t. The lower 
ABC estimate (as contrasted with both 1989 and the preliminary ABC 
number from September) is due to (1) updating the biomass as 
projected from the 1989 survey and (2) proposing an F0_1 harvest 
strategy as opposed to Frau. This latter approach would have 
decreased the exploitable biomass level to less than one-half of 
the projected 1990 biomass by 1995. 

Rock sole: 
1989 ABC• 171,000 t 1990 ABC• 216,300 t 
Projected 1990 exploitable biomass• 1 ,193,900 t 

Rock sole was separated from "other flatfish" in 1987 for 
management purposes. Trawl survey results indicate that the 
biomass of roe~ sole is high and stable. The resource is in 

:~~lle~;c~~~~it;~n !1::~~1::1na:ise;s i~bo::n!:~ b;~f::s e~~~~it~~du~~~ ,~~~1:, 
problems in the 1988 survey, the estimated exploitable biomass is 
the average from 1986, 1987, and 1989. The MSY exploitation rate 
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is applied to calculate ABC. The increase in ABC from 1989 
reflects namely the application of a higher fishing mortality rate 
for 1990 (Q.176 vs. 0.13). The modification from the September ABC 
preliminary n_µmber came from the years averaged to produce a 
projected biomass number (86, 87, 89 vs. 86-88). 

Other Flatfish; 
1989 ABC• 155,900 t 1990 ABC= 188,000 t 
Projected 1990 exploitable biomass = 1,049,900 t 

Exploitable biomass is high, stable, and above the value that 
produces MSY. Fishing mortality rates have not been calculated for 
other flatfish, so the rock sole rate is used. The rate used 
increased in 1990, as discussed under rock sole. The change from 
the September ABC preliminary number is due to small alterations in 
the biomass and fishing rate numbers. 

Sablefish; 

EBS 1989 ABC = 2,800 t 1990 ABC= 3,800 t .. 
Aleutians 1989 ABC - 3,400 t 1990 ABC= 9,600 t 

EBS Projected 1990 exploitable biomass -32,500 t 
Aleutians Projected 1990 exploitable biomass = 82,200 t 

Catches in 1988 were 3,200 tin the EBS and 3,400 tin Aleutians, 
well below the average 11, 700 t harvested from the EBS in the 
1960s. Long line survey indices indicate fairly steady abundance in 
the Aleutians but a sharp decrease in relative abundance in the EBS 
in 1987. However, abundance in the EBS may be significantly 
underestimated because of killer whale predation on the survey 
catch. Migration may also affect relative abundance estimates. 
Results of the 1990 longline survey indicate modest increases in 
relative abundance in both the EBS and Aleutians. Absolute biomass 
was calculated by calibrating the relative abundance trends to 
trawl survey biomass estimates. Projected 1990 exploitable biomass 
is 32,000 t for the EBS and 82,000 t for the Aleutians. 

No strong year class has been detected since the very-strong 1977 
year class. Age composition data are not available for all years 
and age-structured assessment methods were not used. Initial MSY 
estimates from the delay-difference model were obtained at stock 
sizes lower than those that have been historically observed. 
Because MSY estimates are uncertain, ABC was calculated by 
applying the F0_1 mortality rate to the 1990 projected biomass. The 
resulting ABCs are 2,700 to 3,800 t for the EBS and 3,700 to 9,600 
t for the Aleutians. The Plan Team recommends setting the 1990 
ABCs at the upper end of these ranges because these represent the 
best point estimates. 
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Pacific ocean Perch; 
EBS 
Aleutlans 

EBS 
Aleutians 

1989 ABC• 6,000 t 
1989 ABC• 16,600 t 

1990 ABC• 6,300 t 
1990 ABC• 16,600 t 

Projected 1990 exploitable biomass• 105,400 t 
Projected 1990 exploitable biomass= 276,500 t 

Pacific ocean perch stocks continue to remain substantially lower 
than the virgin biomass levels of the early 1960s. However, the 
stock is increasing and has been determined to be at levels 
slightly below the biomass level that would _produce MSY. ABC is 
calculated using the F0_1 exploitation strategy. This strategy 
resulted in a fishing mortality rate of 0.06, which is expected to 
provide for some rebuilding of the POP complex of stocks. 

other Rockfishes; 
EBS 
Aleutians 

1989 ABC= 400 t 
1989 ABC= 1,100 t 

1990 ABC= 500 t 
1990 ABC= 1,100 t 

EBS 
Aleutians 

Projected~l990 exploitable biomass 
Projected 1990 exploitable biomass 

• 8,000 t 
= 18,500 t 

Catch of "other rockfish" have declined from the high catches of 
the late 1970s. Recent catches are primarily incidental. Few data 
are available on recruitment strengths or biological parameters, ·<'·; 
precluding direct estimates of MSY and ABC. Abundance appear to be 
relatively stable from trawl surveys. A fishing mortality rate 
derived from the F0_1 exploitation strategy for POP (F0_1 = 0.06) is 
used to estimate ABC for this species group. 

Atka Mackerel; 
1989 ABC• 21,000 t 1990 ABC• 24,000 t 
Projected 1990 exploitable biomass= unknown 

The status of Atka mackerel is difficult to assess for three 
reasons: 1) the stock tends to occur in localized concentrations, 
making survey estimates less reliable than usual; 2) surveys that 
cover the stock's range in the Aleutian region are conducted only 
once every three years; and 3) two of the last three surveys were 
unable to sample shallow waters successfully. While absolute 
abundance is difficult to estimate, it appears that relative 
abundance is low but increasing due to the recruitment of a strong 
ye,~ class spawned in 1984. Recruitment in 1982-86 was otherwise 
low. Since estimates of absolute abundance are unavailable, ABC 
was set equal to the sustainable yield associated with F0_1 , which 
was calculated under an assumption of constant low recruitment. 
For 1989, ABC was set at the average of three values generated 
under different assumptions regarding the natural mortality rate. 
Due to recruitment of the strong 1984 year class, ABC for 1990 was ~i1$ 
set at the upper end of the (19,000 - 24,000 t) range. 
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squid and other species; 

Squid 1989 ABC= 10,000 t 1990 ABC= 10,000 t 
ProjeQted 1990 exploitable biomass= unknown 

Other Species 1989 ABC= 59,000 t 1990 ABC= 55,500 t 
Projected 1990 exploitable biomass= 696,000 t 

In recent years catches of squid and Other Species have represented 
11 or less of the total catch of all groundfish. Biomass -estimates 
for Other Species were derived from demersal trawl surveys. The 
survey data suggest that sculpins and skates constitute most of the 
Other Species biomass but it is recognized that the abundance of 
pelagic species of smelts and sharks may be substantially 
underestimated by demersal trawls. Survey abundance data are not 
available for squid because they are mainly pelagic over deep 
water. 

Because of the paucity of data, MSY is unknown for squid and Other 
Species. It is assumed that past harvesting has been insufficient 
to reduce the biomass of these species below the level that would 
maximize yield. MSYs are estimated at 10,000 t for squid and 
55,500 t for other species. Recent catches have been well below 
MSYs and therefore ABCs are set equal to MSYs. 

CHANGES FROM THE SEPTEMBER 1989 SAFE DOCUMENT 
Incorporation of 1989 survey data, where appropriate, have resulted 
in the following changes from the 1989 September SAFE document: 

Pollock: 

New information available since September has resulted in changes 
to the ABC estimates reported in the previous draft SAFE document. 
The new information on total biomass ( on-bottom and off-bottom 
components combined) for 1988, as derived from the combined 
hydroacoustic-trawl surveys in the EBS, allowed the EBS pollack 
cohort analysis model to be re-calibrated with a more recent 
benchmark than the earlier 1985 biomass benchmark used. 

The new calibration resulted in a higher projected 1990 EBS 
exploitable biomass (5.8 million t) than estimated in September. 
Using the suae harvest strategy (F0_1 rate) , ABC is calculated to be 
1.45 million t, up from the 1.1 - 1.4 million t range estimated in 
September. 

In addition to the EBS, the ABC for the Aleutian stock is estimated 
at 153,600 t, up slightly from 149,400 t estimated in September due 
to a higher projected biomass. 

Pacific cod: 

current exploitable biomass is estimated to be 1,389,500 t, an 
increase from 1,097,600 t. Recommended ABC is 417,000 t using the 
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F ~ harvest strategy. The September recommendation was 209,200 t ~:;/) 
when the F _., harvest strategy was used. ._ :.~7 

While the Fme~ harvest strategy is developed to account explicitly 
for mathematical uncertainties in some of the parameters used in 
deriving ABCs, the Plan Team points out that this technique has not 
been applied to all the species in the FMP at this time. 
Therefore, recommending the Fme11y concept of ABC for Pacific cod 
alone at this time is not appropriate. Until the technique is 
widely used, the Plan Team believes that the year-to-year council 
process of developing SAFE documents and going through the public 
review process would be sufficient to account for uncertainties in 
deriving ABCs. 

Yellowfin sole: 
No substantive change. New survey biomass data indicate that 
biomass for yellowfin sole has not changed appreciably in recent 
years. 

Greenland Turbot: ~ 

No change in ABC recommendation from September which considered 
that ABC should be set to allow for bycatch only due to 
progressively poor recruitment. New information confirms that 
recruitment continues to be poor. 

Arrowtooth Flounder: 
Abundance continues to increase substantially. Total exploitable 
biomass is estimated to be 519,200 t, an increase from 433,900 t. 
Recommended ABC is increased to 242,500 t from 134,500 t as 
excellent stock conditions justify application of the Fmu harvest 
strategy. 

Rock sole: 
Abundance continues to increase. The best estimate of exploitable 
biomass, taken as the mean of the 1986, 1987, and 1989 biomass 
estimates is 1,193,900 mt. The good condition of the stock justify 
application of the F harvest strategy: resulting in a recommended 
ABC of 210,126 t, a -:I.nor adjustment from the estimate (222,500 t) 
in September. 

Other Flatfish: 
Abundance of the stocks continues to remain high or increasing. 
The estimated exploitable biomass is 1,049,900 t and the 
recommended ABC, based upon the F,,,_., rate for rock sole, is 188,000 
t (up from 184,000 t estimated in September). 
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Sablefish: 

New data f~om the 1989 u.s.-Japan longline survey were incorporated 
to estimate the current exploitable biomass of sablefish. The 
analysis indicates that the 1990 exploitable biomass would increase 
to 32,500 t (from 20,700 t) in the EBS and to 82,200 .t (from 60,100 
t) in the Aleutians. It also indicates that current biomass is 
above B • The author of the sablefish section calculated that 
ABCs wo~d be 2,700-3,800 tin the EBS and 3,700-9,600 tin the 
Aleutians. The Plan Team determined that the best estimates of 
ABCs are the upper end of the ranges because the biomass scaler 
assumptions used to derive the ABC limits are more logical for the 
upper limits. Specifically, the ABC calculations utilizes the F0_1 
harvest strategy to the best estimate of biomass (which is scaled 
to the combined trawl surveys from the EBS, Aleutians, and Gulf of 
Alaska). This results in recommended ABCs of 3,800 t for the EBS 
and 9, 600 t for the Aleutians ( an increase from the September 
recommendations of 2,400 t and 6,600 t, respectively). 

Pacific ocean Perch: ... 

No change. No new data available. 

other Rockfish: 
__ :· :~~ .... 

~? ··. ) No change. No new data available. 

Atka Mackerel: 
No change. No new data available. 

squid and other species: 

current exploitable biomass of Other Species is estimated to be 
relatively stable and is calculated as the average of the biomass 
estimates from three surveys (1986, 1987, and 1989 surveys). The 
recommended ABC is the estimate of MSY or 55,500 t, down slightly 
from the 59,000 t estimated in September. 

MARINE MAMMAL CONSIDERATIONS 
At their November, 1989 meeting, the Bering Sea/Aleutian Islands 
and Gulf ot Alaska plan teams received a briefing from Dick Merrick 
of the National Marine Mammal Laboratory, NOAA, Seattle. 
Population levels and trends of cetaceans and pinnipeds were 
reviewed, with emphasis given to northern sea lions and Pacific 
harbor seals. Both of these species have experienced significant 
declines in the last decade, and scientists currently cannot 
attribute the declines to any specific reason. However, there are 
indications that prey availability to these species may be an 
important factor influencing the population declines. Given the 
importance of pollock in sea lion and seal diets, the teams note 
reason for concern and offer assistance to any NMFS .working group 
charged with examining this issue. For example, the teams may be 
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able to provide appropriate data and/or analyses which may support 
efforts by laboratory scientists to examine correlations or <'.",) 
causative relationships between marine mammal population declines 
and groundfish_stock dynamics. 

ECONOMIC HEALTH OF THE FISHERIES 

In 1989, for the first time, commercial groundfish catch by 
domestic operations will exceed harvest levels of the joint venture 
(JV) fleet in the Bering Sea and Aleutian Islands (BS/AI). As of 
August 25, 1989, domestic harvest levels were reported at 667,000 
t, while joint venture operations had harvested 247,700 t. In 
1988, domestic and joint venture harvests were 680,500 t and 
1,301,100 t, respectively. This shift toward increasing harvest by 
domestic operations is expected to continue into 1990, primarily 
due to apportionment of the TACs. 

The majority of groundfish catch in the BS/AI domestic fishery is 
by trawl gear. Trawl accounted for 670,800 t (98.6%) of the 1988 
domestic harvest and 658,200 tor 98.7% of the year-to-date 1989 
domestic harvest. .. 
Because of its large share of the total harvest, trawl operations 
also accounted for 91.7% of the 1988 exvessel value of 
$145.1 million and 94.8% of the estimated $139.5 million exvessel 
value of the 1989 year-to-date domestic fishery. 

Overall, the economic health of the domestic fisheries of the 
Bering Sea and Aleutian Islands is fairly high due to relatively 
high exvessel prices, good stock conditions, and quotas that are 
sufficiently high to permit year round domestic fisheries for 
several important species. The high exvessel prices are, in part, 
explained by a favorable dollar/yen ratio and reduced catches of 
Atlantic cod. 

The return to the domestic fleet overall in 1990 could be impacted 
by fluctuations in exchange or interest rates, changes in TACs, and 
the imposition of additional costs associated with the domestic 
observer program. Returns to any one segment of the fleet will 
also be impacted by the entry of additional effort into the 
fisheries or by allocational shifts between shore-side and at-sea 
processors. 
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Table 1 -- Species categories established for management of Jl} Bering Sea/Aleutian Islands groundfish fishery. 

,:-· .~ ~ ~-
' ·< '/ 

Prohibited 
species(a) 

FINFISHES 
Salmon ids 
Pacific halibut 
Pacific herring 

INVERTEBRATES 
King crab 
Snow (Tanner) crab 

Target 
species(b) 

Walleye pollack 
Pacific cod 
Yellowfin sole 
Greenland turbot 
Arrowtooth flounder 
Rock sole 
Other flatfish 
Sablefish 
Pacific ocean perch 
Other rockfish 
Atka mackerel 

-.Squid 

Other 
species(c,d) 

Sculpin 
Shark 
Skate 
Smelt 

Octopus 

--1~a1 Species when caught must be returned to the sea. 
Total allowable catch established for each species. 
Aggregate total allowable catch established ?or the group as 
a whole. 

(d) A non-specified species category is also established to 
cover 

all other species not listed in categories (a)-(c). 
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Table 2 -- Groundfish and squid catches (metric tons) in the eastern /~~}, Bering Sea, 1954-1988. 

Pacific Other Green-
Pacific ocean rock- Yellow- land 

Year Pollock cod Sable fish perch fish fin sole turbot 

1954 12,562 
1955 14,690 

1956 24,697 
1957 24,145 
1958 6,924 171 6 44,153 
1959 32,793 2,864 289 185,321 
1960 1,861 6,100 456,103 36,843 

1961 15,627 47,000 553,742 57,348 
1962 25,989 19,900 420,703 58,226 
1963 13,706 24,500 85,810 31,565 
1964 174,792 13,408 3,545 25,900 111,177 33,729 
1965 230,551 14,719 4,838 16,800 53,810 9,747 

1966 261,678 18,200 " 9,505 20,200 102,353 13,042 
1967 550,362 32,064 11,698 19,600 162,228 23,869 
1968 702,181 57,902 14,374 31,500 84,189 35,232 
1969 862,789 50,351 16,009 14,500 167,134 36,029 
1970 1,256,565 70,094 11,737 9,900 133,079 19,691 

1971 1,743,763 43,054 15,106 9,800 160,399 40,464 ~•._ 1: .:r•; l 
1972 1,874,534 42,905 12,758 5,700 47,856 64,510 :,~);./ 
1973 1,758,919 53,386 5,957 3,700 78,240 55,280 
1974 1,588,390 62,462 4,258 14,000 42,235 69,654 
1975 1,356,736 51,551 2,766 8,600 64,690 64,819 

1976 1,177,822 50,481 2,923 14,900 56,221 60,523 
1977 978,370 33,335 2,718 2,806 311 58,373 27,708 
1978 979,431 42,543 1,192 2,230 2,614 138,433 37,423 
1979 913,881 33,761 1,376 1,723 2,018 99,017 34,998 
1980 958,279 45,861 2,206 959 459 87,391 48,856 

1981 973,505 51,996 2,604 1,186 331 97,301 52,921 
1982 955,964 55,040 3,184 654 273 95,712 45,805 
1983 982,363 83,212 2,695 440 220 108,385 43,443 
1984 1,098,783 110,944 2,329 1,760 143 159,526 21,317 
1985 1,179,759 132,736 2,348 821 81 227,107 14,698 

1986 1,188,449 130,555 3,518 838 17 208,597 7,710 
1987 1,237,597 144,539 4,178 1,392 474 181,429 6,533 
1988 1,228,000 192,726 3,193 1,542 341 223,156 6,064 
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.... ~ Table 2 -- continued • r::~~} ..•. ,,., 

Arrow- Total 
tooth Other Atka Other all 

Year flounder flatfish mackerel Squid Species Species 

1954 12,562 
1955 14,690 

1956 24,697 
1957 24,145 
1958 147 51,401 
1959 380 222,647 
1960 a 500,907 

1961 a 673,717 
1962 a _524,818 
1963 a 35,643 191,224 
1964 a 30,604 736 393,891 
1965 a 11,686 2,218 344,369 

1966 a 24,864 ... 2,239 452,081 
1967 a 32,109 4,378 836,308 
1968 a 29,647 22,058 977,083 
1969 a 34,749 10,459 1,192,020 
1970 12,598 64,690 15,295 1,593,649 

....,.. 1971 18,792 92,452 13,496 2,157,326 
,~;'<",-'),. 1972 13,123 76,813 110,893 2,249,092 ;._.;. ~.;_i 
<:;.: ';,.-v 1973 9,217 43 I 9-19 55,826 2,064,444 
- . • 1974 21,473 37,357 60,263 1,900,092 

1975 20,832 20,393 54,845 1,645,232 

1976 17,806 21,746 26,143 1,428,565 
1977 9,454 14,393 4,926 35,902 1,168,296 
1978 8,358 21,040 832 6,886 61,537 1,302,519 
1979 7,921 19,724 1,985 4,286 38,767 1,159,457 
1980 13,761 20,406 4,955 4,040 34,633 1,221,506 

1981 13,473 23,428 3,028 4,182 35,651 1,259,606 
1982 9,103 23,809 328 3,837 18,200 1,211,909 
1983 10,216 30,454 141 3,470 15,465 1,280,503 
1984 7,980 44,286 41 2,824 8,508 1,458,455 
1985 7,288 71,179 5 1,611 11,503 1,649,135 

1986 6,761 76,464 12 848 10,471 1,634,240 
1987 4,380 50,771 118 12 8,569 1,639,988 
1988 5,477 74,200 428 414 12,206 1,747,747 

a. Mixed in Greenland turbot category. 
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Table 3 -- Groundfish and squid catches (metric tons) in 
(~;i.9 the Aleutian Islands region, 1962-1988. 

Pacific Other Green-
Pacific Sable- ocean rock- land 

Year Pollock cod fish perch fish turbot 

1962 200 
1963 664 20,800 7 
1964 241 1,541 90,300 504 
1965 451 1,249 109,100 300 

1966 154 1,341 85,900 63 
1967 293 1,652 55,900 394 
1968 289 1,673 44,900 213 
1969 220 1,673 38,800 228 
1970 283 1,248 66,900 285 

1971 2,078 2,936 21,800 1,750 
1972 435 3,531 33,200 12,874 
1973 977 2,902 11,800 8,666 
1974 1,379 2,477 22,400 8,788 
1975 2,838 .., 1,747 16,600 2,970 

1976 4,190 1,659 14,000 2,067 
1977 7,625 3,262 1,897 8,010 3,043 2,453 
1978 6,282 3,295 821 5,286 921 4,766 
1979 9,504 5,593 782 5,486 4,517 6,411 
1980 58,156 5,788 274 4,011 420 3,697 ,. . . \ 

• ' . 
55,516 

.. 
1981 10,462 533 3,668 328 4,400 
1982 57,978 11,526 955 1,741 2,114 6,317 
1983 59,026 9,955 673 667 1,046 4,115 
1984 81,834 22,216 999 826 65 1,803 
1985 58,730 12,690 1,448 509 62 33 

1986 46,641 10,332 3,028 341 20 2,154 
1987 28,720 13,207 3,834 1,482 148 3,066 
1988 43,000 5,165 3,415 2,238 278 1,044 

HI.A/DOC 



-- Table 3 -- continued. (~1:9 
Arrow- - Atka Total 
tooth mack- Other all 

Year flounder erel Squid species species 

1962 200 
i963 a 21,471 
1964 a 66 92,652 
1965 a 768 111,868 

1966 a 131 87,589 
1967 a 8,542 66,781 
1968 a 8,948 56,023 
1969 a 3.088 44,009 
1970 274 949 10,671 80,610 

1971 581 2,973 32,118 
1972 1,323 5,907 22,447 79,717 
1973 3,705 1,712 4,244 34,006 
1974 3,195 1,377 9,724 49,340 
1975 784 13,326 ') 8,288 46,553 

1976 1,370 13,126 7,053 43,465 
1977 2,035 20,975 1,808 16,170 67,278 
1978 1,782 23,418 2,085 12,436 61,092 
1979 6,436 21,279 2,252 12,934 75,194 

f~{ii 
1980 4,603 15,533 2,332 13_, 028 107,842 

1981 3,640 16,661 • 1,762 7,274 104 ,-244 
1982 2,415 19,546 1,201 5,167 108,960 
1983 3,753 11,585 510 3,675 95,005 
1984 1,472 35,998 343 1,670 147,226 
1985 87 37,856 9 2,050 113,474 

1986 142 31,978 20 1,509 96,165 
1987 159 30,068 24 1,155 81,863 
1988 406 21,656 417 437 78,056 

a. Mixed in Greenland turbot category. 
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Table 4 -- Total allowable catches (t) for groundfish of the eastern Bering Sea and Aleutian 
Islands region 1977-1989. 

a Eastern Bering sea 
Walleye pollack 
Yellowfin sole 
Greenland turbots 

~i~~~~~~~ff!~ugders 
Pacific cod 
Sable fish 
Pacific ocean perch 
Other rockfish 
Squid 
Other species 

Aleutians• 

Walleye pollack 
Sable fish 
Pacific ocean perch 
Other rockfish 
Atka mackerel 
Other species 

1977 

950,000 
106,000 
b -
100,000 
58,000 

5,000 
6,500 

10,000 
59,600 

2,400 
15,000 

34,000 

1978 

950,000 
126,000 

159,000 
70,500 

3,000 
6,500 

10,800 
66,600 

1,500 
15,000 -
24,800 
34,000 

Optimum yield 4 1,346,500 1,467,700 

1979 

950,000 
126,000 .. 
159,000 
70,500 

3,000 
6,500 -

10,000 
66,600 

1,500 
15,000 

24,800 
34,000 

1,466,900 

1980 

1,000,000 
117,000 
90,000 

61,000 
70,700 

3,500 
3,250 
7,727 

10,000 
74,249 

100,000 
1,500 
7,500 

24,800 

1,571,226 

1981 

1,000,000 
117,000 

90,000 

61,000 
78,700 

3,500 
3,250 
7,727 

10,000 
74,249 

100,000 
1,500 
7,500 

24,800 

1,579,226 

1982 

1,000,000 
117,000 
90,000 

61,000 
78,700 

3,500 
3,250 
7,727 

10,000 
74,249 

100,000 
1,500 
7,500 

24,800 

1,579,226 

1983 

1,000,000 
117,000 

190,000 

61,000 
120,000 

3,500 
3,250 
7,727 

10,000 
77,314 

100,000 
1,500 
7,500 

24,800 

1,623,591 

a. 

b. 
c. 
d. 

Total allowable catches are for the eastern Bering Sea and Aleutian Islands areas combined 
for pollack in 1977-79 other rockfish in 1980-83, other species in 1980-85, and in all 
years for yellowfin sole, turbot, other flounders Pacific cod and squid. 
Combined wlth Greenland turbot until 1986. 
Excludes halibut but includes turbot until 1980. 
Optimum yield• sum of total allowable catches. 
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Table 4 -- continued. 

a Eastern Bering sea 
Walleye pollack 
Yellowfin sole 
Greenland turbots 
Arrowtooth flounders b 
Other flatfish 0 
Pacific cod 
Sablefish 
Pacific ocean perch 
Other rockfish 
Squid 
Other species 

Aleutians• 
Walleye pollack 
Sable fish 
Pacific ocean perch 
Other rockfish 
Atka mackerel 
Other species 

Optimum yield 4 

1984 

1,200,000 
230,000 

59,610 

111,490 
210,000 

3,740 
1,780 
1,550 
8,900 

40,000 

100,000 
1,600 
2,700 
5,500 

23,130 

2,000,000 

1985 

1,200,000 
226,900 

42,000 

109,900 
220,000 

2,625 
1,000 
1,120 

10,000 
37,580 

100,000 
1,875 
3,800 
5,500 

37,700 

2,000,000 

1986 

-I 
1,200,000 

209,500 
33,000 
20,000 

124,200 
229,000 

2,250 
825 
825 

5,000 
27,800 

100,000 
4,200 
6,800 
5,800 

30,800 

2,000,000 

1987 

1,200,000 
187,000 

20,000 
9,795 

148,300 
280,000 

3,700 
2,850 

450 
., 500 
15,000 

88,000 
4,000 
8,175 
1,430 

30,800 

2,000,000 

1988 

1,300,000 
254,000 

11,200 
5,531 

131,369 
200,000 

3,400 
5,000 

400 
1,000 

10,000 

45,000 
5,000 
6,000 
1,100 

21,000 

2,000,000 

1989 8 

1,313,000 
193,952 

6,800 
5,800 

63,906 
226,079 

2,380 
4,250 

340 
875 

15,274 

11,432 
2,890 
5,100 

935 
17,242 

2,000,000 

a. 

b. 

Total allowable catches are for the eastern Bering Sea and Aleutian Islands areas 
combined for pollack in 1977-79 other rockfish in 1980-83t other species in 1980-85, 
and in all years for yellowfin sole, turbot, other flounaers Pacific cod and squid. 
Combined with Greenland turbot until 1986. · 

c. Excludes halibut but includes turbot until 1980. 
d. 
e. 

Optimum yield• sum of total allowable catches. 
Through August 1989, includes 52,597 unallocated reserve. 



Table 5 -- Bering Sea/Aleutian Islands groundfish apportionments 
and foreign allocations in metric tons, 1986-89. 

1986 

ABC 2,199,000 

TAC 2,000,000 

OAP 243,849 

JVP 1,155,863 

Reserve 10,121 

TALFF 590,167 

Japan 455,439 
ROK 112,177 
West Germany 0 
Portu3a1 0 
Polan 8,043 
USSR 0 
China 4,920 
Unallocated 9,545 

1987 

2,245,780 

2,000,000 

336,723 

1,484,110 

46,471 

132,696 

101,446 
29,900 

0 
0 .. 0 
0 

1,350 
0 

1988 

2,876,100 

2,000,000 

708,520 

1,282,784 

8,696 

0 

0 
0 
0 
0 
0 
0 
0 
0 

1989, through 
November 9 

2,700,700 

2,000,000 

1,345,987 

611,639 

42,374 

0 

0 
0 
0 
0 
0 
0 
0 
0 
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Table 6.--Estimates of maximum sustainable yields (MSYs) 
and comparisons of acceptable biological catches 

· :·~~:> (ABCs) for 1989 and 1990 for groundfish in the 
<:.:_,~: eastern Bering Sea (EBS) and Aleutian Islands. 

The 1990 estimates were made in September 1989 
and Ul)dated in November 1989. 

Species/Region 

Pollock 
EBS 
Aleutians 

Pacific cod 

Yellovfin sole 

Greenland turbot 
Arrovtooth flounder 
Rock sole 
other flatfish 

Sablefish 
EBS 
Aleutians 

Pacific ocean perch 
EBS 
Aleutians 

other rockfish 
EBS 
Aleutians 

Atka mackerel 
S~id 
Other species 

MSY (t) 

2,300,000 
245,000 

323,300 

150,000 

24,700 
43,400 

112,500 
123>, 300 

4,200 
9,600 

7,200 
18,900 

600 
1,300 

38,800 
> 10,000 

55,500 

ACCEPTABLE BIOI,QGI~L CATCH 'll 
(Septe er (Nove er 
Estimate) Estimate) 

1989 1990 1990 

1,340,000 
117,900 

370,600 

241,000 

20,300 
163,700 
171,000 
155,900 

2,800 
3,400 

6,000 
16,600 

400 
1,100 

21,000 
10,000 
59,000 

1,142,000 
149,400 

209,200 

278,900 

7,000 
134,500 
222,500 
184,000 

2,400 
6,600 

6,300 
16,60(? 

500 
1,100 

24,000 
10,000 
59,000 

1,450,000 
153,600 

417,000 

278,900 

1,000 
242,500 
216,300 
188,000 

3,800 
9,600 

6,300 
16,600 

500 
1,100 

24,000 
10,000 
55,500 

Groundfish CompleJI: > 3,468, JOO 2,700,700 2 ,·454, ooo 3,080,700 

HI.A/DOC 



Table 7 -- Summary of stock abundance and ABC estimates for groundfish 
in the eastern Bering Sea (EBS) and Aleutian Islands (AI) 
for 1990. ~{£1 

Species/Region 

Pollock EBS 

AI 

Pacific cod 

Yellowfin sole 

Greenland turbot 

Arrowtooth 
flounder 

Rock sole 

Other flatfishes 

Sablefish EBS 
AI 

Exp+oitable 
Biomass 

(t) 

5,843,800 

614,500 

1,389,500 

1,640,400 

356,600 

519,200 

1,193,90(} 

1,049,900 

32,500 
82,200 

Pacific Ocean perch 
EBS 105,400 

276,500 AI 

Other rockfish 
EBS 
AI 

Atka mackerel 

Squid 

Other species 

Groundfish complex 

8,000 
18,500 

696,000 

Exploi
tation 

Strategy 

Fmax 

ABC 
(t) 

1,450,000 

153,600 

417,000 

278,900 

7,000 

242,500 

216,300 

188,000 

3,800 
9,600 

6,300 

16,600 

500 
1,100 

24,000 

10,000 

55,500 

3,080,700 

Abundance 
and trend 

Moderately high, 
declining 

Moderately high, 
declining 

Very high, declining 

High, stable 

Low, declining 

Very high, 
rapid increase 

Very high, increasing 

Very high, stable 

Low, slight decline 
Average, stable 

Below average, 
slow increase 

Below average, 
slow increase 

Average, unknown 
Average, unknown 

Relatively low, 
slight increase 

Unknown 

High, stable 

High, stable 

HI.A/DOC 



,, 
UKArl 

APPENDIX B 

1990 STOCK. ASSESSMENT AND FISHERY EVALUATION (SAFE) 

FOR THE PACIFIC HALIBUT RESOURCE 

OF THE BERING SEA AND NORTHEAST PACIFIC OCEAN 

.. 

Prepared by 

The Staff of the lpternational Pacific Halibut Commwion 
P.O. Box 95009 

Seattle, Washington 98145-200') 

September 3, 1990 

HLA/DOC 



1.0 INTRODUCTION 

The International-Pacific Halibut Commission (IPHC) was established in 1923 by a convention between 
Canada and the United-States for the preservation of the halibut (Hippoglossus stenolepis) fishery of the 
North Pacific Ocean and the Bering Sea. The convention was the first international agreement providing 
for the joint management of a marine resource. The Commission's authority was expanded by several 
subsequent conventions. the most recent being signed in 1953 and amended by the protocol of 1979. 

Three IPHC commissioners are appointed by the governor general of Canada and three by the president of 
the United States. Each country pays one-half of the Commission's annual expenses, as required by the 
Hah"but Convention. The commissioners appoint the director who supervises the scientific and 
administr2.livc staff. The scientific staff collects and analyzes the statistical and biological data needed to 
manage the halibut fishery. The IPHC headquarters and laboratory are located on the campus of the 
University of Washington in Seattle, Washington. 

The Commission meets annually to review all regulatory proposals, including those made by the scientific 
staff and the Conference Board, which represents vessel owners and fishermen. Regulatory proposals are 
discussed with the Advisory Group composed of f15hermen, vessel o~ers, and processors. The measures 
recommended by the Commission are submitted to the two governments for approval. Upon approval, the 
regulations are enforced by the appropdate agencies of both governments. 

The International Pacific Halibut Commission publishes three serial publications: Annual Reports (U.S. 
ISSN 0074-7238), Scientific Reports-formerly known as Reports--(U.S. ISSN 0074-7246), and Technical 
Reports (U.S. ISSN 0579-3920). Until 1969, only the Report series was published; the numbering of that 
series has been continued with the Scientific Reports. 

2.0 AUTHORITY 

The Commission may only recommend regulations to the respective governments and in that sense has no 
regulatory authority. The Commission is. however, directed by the protocol amending the 1953 Halibut 
treaty between United States and Canada to: 

(1) The Commission shall make such investigations as are necesury into the Jife history of the 
halibut and may conduct or authorize fashing operations to carry out such investigations; 

(2) For the purpose of developing the stocks of hah"but of the Northem Pacific Ocean and 
Bering Sea to levels which will permit the optimum yield from that fishery, and of 
mmnraiuing die stocks at those levels, the Commission, with the approval of the Parties and 
conw,en,· 'Wida the Annex to this Convention, may, after investigation has indicated such 
actiola to be DttffMry, with respect to the nationals and fishing vessels of, and fishing 
vesscJa licensed by, Canada or the United States, and with respect to halibut: 

(a) 
(b) 
(c) 

(d) 

divide the Convention waters into areas; 
establish one or more open• or dosed seasons as to each area; 
limit the si7.e of the fish and the quantity of the catch to be taken from each area 
within any season during which fishing is allowed; 
during both open and dosed seasons, permit, limit, regulate or prohibit the 
incidental catch of bah"but that may be taken, retained, poucssed, or landed from 
each area or portion of an area, by vessels fishing for other species of fish; 
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( e) , fix the si7.e and character of bahout fishing appliances to be used in any area; 
(t) make such regulations for the licensing of vessels and for the collection of statistics 

on the catch of halibut as it shall fmd necessary to determine the condition and 
- trend of the bahout fishery and to carry out the other provisions of this 

Convention; 
(g) close to all taking of halibut any area or portion of an area that the Commission 

finds to be populated by small, immature halibut and designates as nursery 
grounds. 

Since the Commission is directed to recommend catch limits from stocks maintained to produce "optimum 
yield", it seems implied that the Commission take social and economic conditions into account when setting 
those catch limits. While the Commission bas done this on occuion, particularly when allocating between 
subareas of Area 2, the staff recommendations to the Commission are based on equal exploitation rates for 
each management area. Minor modifications of the stairs recommendation arc sometimes made. 

The Convention further provides for the U.S. and Canada to develop regulations for Pacific bahout (see 
Protocol Article I, 2): 

"However, it is understood that nothing contained in this Convention shall prohibit either 
party from establishing additioml regulations, applicable to its own nationals and fishing 
\'CSSCISt and to fishing vessels licensed by that Party, governing the taking of halibut which 
are more restrictive than those adopted by the International Pacific Halibut Commission." 

The U.S. enabling legislation (Northern Pacific Halibut Act of 1982) further states: 

"The Regional Fishery Management Council having authority for the geographic area 
concemed may develop regulations governing the United States portion of the Convention 
waters, including limited access regulations, applicable to nationals or vessels of the United 
States, or both, which are in addition to, and not in conflict with regulations adopted by the 
Commissina. • 

3.0 CATCH HISTORY 

The commercial fishery for Pacific halibut caught 66.6 million pounds in 1989, slightly~ than the 1988 
catch of 74.3 million pounds. Catches m IPHC Areas 28, 2C, and 3A were lower than in 1988, whereas 
catches in other areas inaeased slightly or remained the same. Table 1 presents commercial catch data by 
IPHC maaagemClll areas (FJgUre 1) for the 1983 to 1989 period. 

The directed ccamercial fishery is conducted only with loagline gear, although removals also occur as 
bycatch in fisbcria din:cted at other species and from a recreational halibut fisbcry. 

4.0 STOCK MSESSMENT 

Stock assc:sun'=Dt for the 1990 fishery is based on an area by area catch-at-age analysis. It uses information 
compiled from catch, catch per unit effort (CPUE), and age composition aad average weight to determine 
the exploitable biomass. Once the exploitable biomau baa been estimated, then the constant exploitation 
yield (CEY) is determined u a fraction of this estimate. Based oa an optimal exploitation rate of 0.35, this 
yield represents roughly a third of the exploitable biomua. The recommended allowable commercial catch 
is finally determined by accollDling for the removals from other sources ( recreational harvest, wastage, and 
bycatch). 
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Stock a.sscssmient results indicate that the total exploitable biomass of Pacific halibut available for 1990 was 
232.9 million pounds. This represents a decline in biomass of 6 percent, a rate which is similar to the 5-6 
percent decline observed in recent years. Figure 2 shows the trends in exploitable biomass for the total 
stock along with estimates of recruitment (abundance of 8-year-olds) and CPUE. Declines in exploitable 
biomass range from highs of 15 percent per year in Areas 2B and 2C to little or no decline in Arca 3A. 
These trends arc consistent with the respectively higher and lower exploitation rates exhibited in these 
areas. 

The results from the stock assessmient arc used in determining the recommended allowable catch. The 
sctlinc CEYs from the available 1990 stocks arc shown in Table 2. The overall CEY is obtained by 
multiplying the area specific exploitable biomass by the constant exploitation yield ratio of 0.35. Once the 
exploitation rate is applied equally to all areas, the biomass removal from other SOW'CCS is subtracted out to 
determine the allowable sctlinc catch. The recommended sctlinc allowable catch levels indicate the harvest 
that should be taken by the sctlinc commercial fishery in order to maintain optimal yields and viability of 
the stock. 

The impact of bycatch on the allowable sctlinc catch was reviewed in 1989. Adjustments to the allowable 
catch for bycatch represent compensation to the stock for losses in the stock's reproductive potential due to 
losses from bycatch. New estimates of adult reproductive compensation have been developed that better 
reflect the impact to the fishery from bytatch. The result of this analysis is that the sctline CEY in Table 2 
is reduced by one pound for every pound of bycatch removed. This is in contrast to the 1.58 conversion 
used previously. 

5.0 RECRUITMENT STRENGms 

-;;,,,._·,:::,:7 Recruitment dropped off dramatically in all areas in 1990. This observation is consistent with cyclical 
patterns of recruitment that have occurred over the last 50 years. This year's 12-year-old age class 
continues to make up a large component of the catch. This class, which recruited as eight-year-olds in 
1985, will continue to influence the catch for several more years. However, the lower recruitment shown in 
recent years combined with exploitation above the recommended 0.35 level indicates that the stock will 
continue its decline at a rate of about 5-15 percent per year over the next several years. 

6.0 BYCATCH 

Pacific hah'but arc caught inadvertently in fisheries targeting on various groundfish and shellfish species. 
IPHC has been supplied with estimates of the incidental catch in foreign and joint ventW'e fisheries by the 
U.S. National Marine F"isheriea Service (NMFS) based on data collected by the Observer Program. In 1990, 
the U.S. domatic groundfish fishery operating off Alaska was added to the program. Estimates of bycatch 
in other fisheria are generated by IPHC staff from information collected on research surveys or through 
predictive modcJL 

Most halibut that are incidentally caught arc injUJ'ed to some degree during the capture process. However, 
not all fish which arc rctUJ'Ded to the sea die, so the incidental mortality is less than the actual catch. The 
likelihood of a hahl,ut being killed during incidental capture depends upon the fishing operation. Mortality 
in trawls with long tows, large catches and slow sorting is very high, approaching 100 percent. Trawling 
operations that transfer the trawl codcnds to a mothcrship for processing also exhibit mortality rates dose 
to 100 percent, as the sorting process is very slow and the catches are usually large. Mortality in short trawl 

~~~\~ tows with small catches and quick sorting has been estimated at 50 percent (see IPHC Scientific Report 57). 
~ Bycatch mortality associated with longlinc gear is believed to be about 13 percent, as the fish are usually 

released with minimal damage to the jaw. However, the recent introduction of hook strippers into the 
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longline fisherics for sablcfisb (Anoplopoma fimbria) and Pacific cod ( Gtltbu mllO'OCephabu) may result in a 
higher mortality rate for longline fisheries. Mortality in crab pots is believed to be 100 percent (sec IPHC 
Technical Report..19). Groundfisb pot fisheries have been assumed by the Gulf of Alaska Plan Team to 
possess a 12 percent mortality rate based on limited data. 

Historically, halibut incidental mortality was relatively small until the 1960s, when it increased rapidly due to 
the sudden influx of foreign fishing vessels off the North American coast. Total bycatch mortality peaked in 
1962 at about 2S million pounds. Incidental mortality declined during the 1960s, but increased to about 20 
million pounds in the early 1970s. Incidental mortality dropped to a 13 million pound level during the late 
1970s and early 1980s. By 1986, the incidental mortality declined to 7.2 million pounds, the lowest level in 
recent history. However, incidental mortality bas increased since 1986, reaching 13.6 million pounds in 
1989. Incidental mortality in 1989 was estimated at 1.95 million pounds in Area 2 (Southeast Alaska, 
British Columbia, and the Pacific coast), 4.23 million pounds in Area 3 (central and western Gulf of Alaska) 
and 7.4 million pounds in Area 4 (the Bering Sea and Aleutian Islands). Estimates of the incidental 
mortality for 1977-1989 are shown in Table 4. 

7.0 VALUE or THE COMMERCIAL CATCH 

The coast-wide ex-vessel price ($U.S.) in 1989 averaged $1.53 per pound, resulting in a total catch value of 
$102 million, the second highest value recorded in the history of the fishery. In comparison, the coast-wide 
ex-vessel price in 1988 averaged $1.23 per pound for a total catch value of $91 million. Ex-vessel value of 
the commercial fishery since 1970 is shown in Table S. 

The United States hahout catch of S6.S million pounds had a landed value of $85 million, whereas the 
Canadian halibut catch of 10.1 million pounds was valued at $17 million (U.S.) to Canadian fishermen. 
United States fishermen received a season average price of $1.50 per pound compared to SL68 for 
Canadian fishermen. As usual, halibut landed in southern ports coatiaued to receive higher prices than 
those landed in Alaskan ports. 
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Table 1. Commercial catch of Pacific ballbut by IPHC regulatory area, 1983- ! -~-·:--) 

1989, in thousands of pounds (pct nJgtl. - - { 
:,~ ..... ·· 

Regulatory 
Area 1983 1984 1985 1986 1987 1988 1989 

2A 265 431 493 581 592 486 472 

2B 5,436 9,054 10,389 11,225 12,246 12,858 10,110 

2C 6,398 5,847 9$1 10,611 10,685 11,369 9,550 

3A 14,112 19,971 20,852 32,790 31,316 37,862 33,733 

3B 7,751 6,503 10,888 8,831 7,758 7,082 7,827 

4A 2,509 1,053 1,711 3,381 3,713 1,930 1,025 

4B 1,335 1,104 1,236 261 1,501 1,593 2,653 

4C 415 580 620 686 878 707 571 

4D 148 .. m 681 1,223 703 453 674 

4E 15 35 36 43 90 9 13 

Total 38,384 44,970 56,113 69,632 69,482 74,349 66,628 

• I 
I .. / 
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Table 2. Padftc ballbut yield assessment for 1990, la miDJou of pounds (1111 webrh&). 

IPHC Regulatory Area 

2Al 2B 2C 3A 3B 4 Total 

Exploitable 
Biomass 1.48 29.74 32.85 132.80 23.08 12.91 232.86 

Total CEY2 0.521 10.41 11.50 46.48 8.08 4.52 81.53 

Noa&tllne Remcmlls 

Recreational 1 0.56 1.18 3.67 0.00 0.02 5.43 --
Waste 0.01 0.34 0.35 2.06 0.38 0.23 3.37 

Bycatch 0.()1) 1.74 1.92 1.71 1.35 0.75 13.61 

Total 0.10 2.64 3.45 13.50 1.73 1.00 22.41 
., 

Setllne CEr 0.42 1.71 8.05 32.99 6.35 3.52 59.10 

1Recreational catch is included in the setline calculations (or Area 2A. 
..... ~ .~ . . :, 2CEY • Coastant Exploitation Ytcld. ~ ,~. .. ;• 
·-:.: ~ - .:r• 
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Table 3. Summary of Pacillc balibut aploitatloa data tor 1974-1989. Biomass estimates and 
removals are shown in millions or pounds (Bl wehm&). ~:_~:ff) 

Removals Setline Total 

Exploitable Comm. Sport 
Expl Expl. 
Rate Rate 

Year Biomass Catch Bycatch1 Catch · Waste Total 

1974 123.1 21.3 29.3 0.3 0.0 50.9 0.17 0.41 

1975 127.9 1:1.6 18.1 0.3 0.0 46.0 0.22 0.36 

1976 127.7 1:1.S 21.0 0.3 0.0 48.8 0.22 0.38 

1m 129.S 21.9 17.8 0.3 0.0 40.0 0.17 0.31 

1978 136.7 22.0 18.6 0.4 0.0 41.0 0.16 0.30 

1979 143.1 22.S 23.4 0.6 0.0 46.S 0.16 0.32 

1980 152.7 21.9 28.8 0.8 0.0 51.5 0.14 0.34 
') 

1981 169.6 25.7 22.7 1.1 0.0 49.S 0.15 0.29 

1982 194.4 29.0 18.8 1.3 0.0 49.1 0.15 0.25 

1983 216.2 38.4 16.4 1.7 0.0 56.S 0.18 0.26 

1984 234.2 45.0 15.3 1.9 0.8 63.0 0.19 0.1:1 
.. ' . ; 
_, 

1985 254.3 56.1 11.4 2.6 1.6 71.7 0.22 0.28 

1986 259.2 69.6 11.3 3.5 3.2 87.6 0.1:1 0.34 

1987 255.1 69.4 15.5 4.1 2.7 91.7 0.1:1 0.36 

1988 2A7.7 74.6 17.5 3.8 2.0 97.9 0.30 0.40 

1989 233.0 66.6 13.6 5.4 3.4 89.0 0.29 0.38 

1Bycatch is shown in units of adult equivalents. 
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Table 4. Estimated byatch mortality of Padftc laallbut by IPHC regulatory area ud )'al' for 1977 ., .... ..... 
:·.-.\.:_ .... ~-.' tbroap 1989. E.•dmates are la thoasands of pounds {get nJsbt) ud are prellmJnary for 

1_989. 

IPHC Regulatory Area 

Year 2A 2B 2C 3 4 Total 

1m 2 1,817 580 5,988 2,914 11,.301 

1978 2 1,471 m 4,895 5,023 11,768 

1979 1 1,852 821 6,715 5,419 14,808 

1980 1 1,372 520 1,(Y)8 9,235 18,226 

1981 tr 1,188 5(11 6,283 6,408 14,386 

1982 tr 867 302 5,912 4,756 11,897 

1983 1 943 304 4,892 4,269 10,409 

1984 tr 1,074 302 3,647 4,692 9,715 

1985 tr 1,139 301 1,578 4,1ff7 7)25 

1986 1 1,161 303 1,246 5,516 8;1EI 

1987 tr 1,649 303 3,113 5,738 10,803 

1988 1 1,679 303 3,415 8,858 14,256 

19891 1 1,650 303 4,230 7,425 13,6()1) 

lp liminary re • 
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Table 5. Es-vessel price (U.S.), value, and annual catda of tbe Pacific ballbut fishery for 1970 
{:}~ tbroap 1989. · 

••; ; . 

Catch - Price Ex-V~el Catch Price Ex-V~l 
Year (OOOs lbs.) ($/lbs.) Value (OOOs $) Year (OOOs lbs.) ($/lbs.) Value (OOOs $) 

1970 54,938 0.37 11);31:l 1980 21,866 0.99 21,668 

1971 46,654 0.32 14,929 1981 25,732 1.02 26,223 

1m 42,882 0.64 27,446 1982 29,008 1.()'J 31,560 

1973 31,740 0.74 23,488 1983 38,384 1.13' 43,534 

1974 21,306 0.70 14,914 1984 44,970 0.75 33,698 

1975 27,616 0.89 24,sn 1985 56,113 0.89 49,884 

1976 1:1,535 1.26 34,694 1986 69,632 1.44 100,270 

1977 21,868 1.31 28,587 1987 69,482 1.58 109,782 

1978 21,988 1.70 ., 37,424 1988 74;351 1.23 91,452 

1979 12,51:l 2.13 48,064 1989 66,628 1.53 101,941 
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