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Summary of IPHC tagged halibut recovered in 1977 by area of release and recovery. 

Release Recovery Area 

Area 
Bering Sea Northeast Pacific Ocean 

1 2 3 4 5 Shum. Chir. Kod. Yak. South. Char. Van. Col. Eur. Unkn. IT'o tal 
I 

Bering Sea 

1 12 1 13 
- · 2 . ... . - -

3 1 l 

4 

5 

Northeast 
Pacific 
Ocean 

Shumagin 

-Chirikof 1 l 

Kodiak 1 4 4 9 

Yakutat 1 6 1 2 10 

Southeastern 1 1 

Charlotte 4 88 3 95 

Vancouver 

Columbia 1 1 

Eureka 

TOTAL 12 1 2 7 6 95 1 7 131 

P. 02.. 
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Summary of IPHC tagged halibut released in 1977 
by release area. 

Release area 

Bering Sea 

1 

2 

3 

4 

5 

Northeast 
Pacific Ocean 

Shumagin 

Chirikof 

Kodiak 

Yakutat 

Southeastern 

Charlotte 

Vancouver 

Columbia 

Eureka 

Total 

Number 
Released 

204 

1 

1,010 

256 

1,471 
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CURRENT STATUS OF THE PACIFIC HALIBUT 

Results of the 1978 Fishery 

Regulations 

Most regulations for the 1978 halibut fishing season were similar to 

those in 1977-•except for elimination of the fall season in that portion of 

Area 3 formerly designated as Area 3B (Shumagin Islands to 175° West). 

Regulatory areas for 1978 are shown in Fig. 1. Fishing seasons in Areas 2 

and 3 were divided into four fishing periods as follows: May 15-31, 

June 19-July 6~ July 25-August 10, August 26-September 11. 

The fishing periods were approximately 15 days and the intervening closed 

periods were approximately 17 days. The catch limit for Areas 2 and 3 were 

9 and 11 million pounds respectively. The fishing seasons in Areas 2 and 3 

were closed to halibut fishing by attainment of catch limits on September 8 

and August 4 respectively. Area 3C was opened on April 8 and remained open 

until November 15, irrespective of the Area 3 catch limit. Area 4 was managed 

by restricting the length of the fishing seasons without assigning catch 

limits. Area 4 East was open from April 8 to April 28 and from August 16 to 

September 3. Area 4 West was open from April 8 to November 15. 

Catch 

A preliminary summary of the 1978 catch of halibut by regulatory areas 

and nations is given in the following table: 
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Figure 1. Regulatory areas for the Pacific halibut fishery, 1977. 
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Catch in 1000 Pounds by 

Regulatory Area 

Area 2 

Area 3 

Area 4 

Total 

Stock Assessment 

Adult Halibut 

Canada 

5,239 

3,304 

8 

8,551 

Regulatory Area 

United States Total 

3,682 8,921 

8,845 12,149 

614 622 

13,141 21,692 

CPUE in the setline fishery is used as an indicator of abundance of adult 

halibut. CPUE is expressed as the average catch per standard skate and is 

estimated from catch and effort data recorded in the fishermen's ~og books. 

IPHC regulations require that the captains of all licensed setline vessels main

tain log records showing daily fishing location, amount of gear fished, and 

estimated catch. These records must be made available to representatives of 

the Commission upon request, and usually are obtained at the time of landing 

in the major ports, or are requested by mail at the completion of the fishing 

season. All records are used in assigning the location of the catch, but only 

fixed-hook setline gear is used for computing CPUE and fishing effort. In 

1977 CPUE was based on data representing 26% of the catch in Area 2 and 57% of 

the catch in Area 3. 

CPUE in Area 2 shows a general decline in abundance since the early 1960's 

{Figure 2). The 1977 CPUE was 54 pounds, up 6 pounds from 1976, but still be

low that in 1975. CPUE in southeastern Alaska was only 45 pounds, the lowest 

on the coast. In Area 3, CPUE declined sharply from 1960 to 1973, but has 

been relatively stable since then. CPUE in 1977 was 65 pounds, up 4 pounds 

from the previous year. In recent years, CPUE has been higher in the eastern 

part of Area 3 than in the western part. In Area 4 fishing has continued at 

a low level and CPUE data are too meager and sporadic for stock assessment. 

However, in general, CPUE values that are available suggest that the Bering Sea 
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Figure 2. Catch, effort, and catch per unit effort (CPUE) in Regulatory Areas 2 and 3, 
1960-1977. 
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halibut stocks are still far below their level of abundance in the late 1950's. 

Analysis of catch and age data, using a method called cohort analysis, pro

vides an estimate of the number of . fish at each age in the stock since 1935. 

The results show that the abundance of adults has declined sharply in both 

Areas 2 and 3; abundance in the early 1970's was about 5 million fish in each 

area compared to over 10 million fish in the early 1950's. Estimates in 

terms of weight still are preliminary, but suggest a biomass of about 100 

million pounds in each area during the early 1970's, compared with over 200 

million pounds in the 1950's. Estimates since the early 1970's were excluded 

because each year class must be observed in the fishery for several years 

before the estimates are considered reliable. 

During August-September 1976, preliminary sampling was conducted to test 

the experimental design for a stock assessment survey with setline gear. Re

sults indicated that the survey design was satisfactory and a full-scale survey 

was conducted in August 1977. Essentially the survey entails fishing about 

100 stations on a 6 x 24 mile grid in each of two areas: Hecate Strait-Queen 

Charlotte Sound in Area 2 and Portlock-Albatross grounds in Area 3. The sur

vey provides an index of abundance for Areas 2 and 3 as well as information 

on age and sex. 

In Area 2, the average CPUE in 1977 was 16.4 pounds per skate, less than 

a third of the ~PUE reported by the commercial fishery in 1977 and about one

half of that recorded in the preliminary survey (28.9 pounds) in 1976. In 

Area 3 the average CPUE in 1977 was 78.6 pounds per skate, approximately 20% 

higher than the CPUE in the commercial fishery and 63% higher than in the 

1976 survey (48.1 pounds). These results suggest that halibut stocks have de

creased in Area 2 and increased in Area 3. However, the large change in CPUE 

between 1976 and 1977 and the difference in CPUE recorded in the survey from 

that repor!ed by the fishery suggest that changes in the availability of fish 
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Index of abundance of juvenile• halibut in the Gulf of Alaska and the south
eastern Bering Sea. Dotted lines indicate meager data. 
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also mayaffe~t the results. This was particularly true in Area 3 where the 

survey CPUE was higher than that in the fishery. The opposite pattern was 

expected because fishermen try to maximize their catch; whereas the survey 

was designed to uniformly sample the entire area. 

Approximately 2,300 fish were caught during the 1977 survey, of which 

nearly-1,300 were tagged. Recoveries from these tags will provide estimates 

of mortality and growth as well as information on migration. All of the fish 

were measured and fish that were unsuitable for tagging were used to determine 

age and sex. The average weight of fish was 24 pounds in Area 2 and 31 pounds 

in Area 3. The ratio of males to females was about 1:1 in both areas, and 

as usual, the percentage of males declined with increase in size. 

Juvenile Halibut 

Results from cohort analysis indicate a long-term decline in year class 

size since the 1940's. The abundance of 3-year-olds was used to indicate 

year class strength before entry into the trawl or setline fisheries. After 

increasing during the 1930's, abundance peaked in the early 1940's at over 

10 million 3-year-olds in each of Areas 2 and 3. Abundance then declined to 

about 5 million in . the late 1940's. Several relatively strong year classes 

appeared during the 1950's and early 1960's, but these were generally smaller 

than year classes of the late 1930's and early 1940's. Abundance of juveniles 

has continued to decline and was estimated to be less than 3 million fish in 

1970-1971. 

Data from IPHC surveys of juvenile halibut in the eastern Bering Sea and 

the Gulf of Alaska provide a more current indication of trends in abundance. 

Figure 3 shows the CPUE of juvenile halibut (fish <65 cm) since 1963. After 

declining during the 1960's, abundance in the Bering Sea has increased since 

1972. In the Gulf of Alaska, abundance continued to decline during the 1970's 

although an i~crease occurred in 1977. The recent increase in both areas is 
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encouraging, but abundance is still well below that in the 1960's and cannot 

be expected to affect conditions in the setline fishery for several years. 

Fishing Mortality 

The substantially lower catch limits in recent years have successfully 

reduced fishing effort by the setline fishery. Fishing effort, expressed 

as the number of standard skates fished, is an indicator of setline mortality 

and suggests that mortality in 1977 was nearly as low as at any time in the 

history of the fishery. In Area 2, effort generally has been declining since 

the early 1960's and after increasing briefly in 1975-1976, dropped again in 

1977 (Figure 2). In Area 3, effort increased during the early 1960's, re

mained high through 1973, and then decreased sharply in 1974. After increas~ng 

in 1975-1976, effort declined in 1977. In Area 4 fishing effort has been 

low and sporadic because of the short fishing time allowed in the eastern 

sector, the relatively low CPUE, and the great distance from the major landing 

ports. 

Cohort analysis and tagging data also provide estimates of fishing mortal

ity. Annual mortality by setline gear generally increases with age of fish, 

ranging from less than 0.1 at 8 years of age to 0.2 at 15 years of age. The 

average mortality for 8- to 15-year-olds in 1977 was about 0.10 in Area 2 and 

0.15 in Area 3, well below that estimated in most earlier years. 

Foreign and domestic trawlers also cause mortality, and estimates of their 

incidental catch of halibut have been included in recent analyses. The results 

show that overall mortality by trawls is relatively low, usually less than 0.05. 

A notable exception occurred in Area 3 where trawls caused a mortality of 4-

year-olds exceeding 0.1 during the late 1960's and early 1970's. Nevertheless, 

trawl mortality represents a high percentage of total fishing mortality on fish 

less than 8 years of age. The recent reduction in the incidental catch by 
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trawls is expected to improve future recruitment of young halibut into the 

setline fishery. 

Equilibrium Yield 

The equilibrium yield is the yield that can be taken without changing the 

stock size from one year to the next. If the catch is held below the equili

brium y-ield, a subsequent increase in stocks should occur. Based on trends 

in the setline fishery, the equili~ri~m yield has avera~ed about 10 million 

pounds in Area 2 and 12 million pounds in Area 3 over the past 5 years. The 

estimates are variable and the loss from incidental catches was treated as 

part of the natural mortality. The equilibrium yield will vary with changes 

in year class strength, growth, and survival, but because halibut are a long

lived species, the year-to-year changes are usually small. 

The low level of fishing in Area 4 precludes estimation of equilibtium 

yield. However, the Area 4 catch in recent years has averaged about 0.75 

million pounds without evidence of adverse stock reaction. This level of 

catch can be used as an indication of equilibrium yield under present condi-

tions. 

Intermingling of Stocks 

A reanalysis of data regarding the interrelationships of halibut stocks 

has been undertaken. IPHC's early publications (1930's to 1950 1 s) stressed 

the thesis that the stocks in regulatory Area 2 and. Area 3 were separatetand 

independent. This initial conclusion was based on the results of tagging 

e;:neriments and . catch statistics with later support from studies of egg and 

larval drift, anatomical differences, and growth rat~. Contrarily, IPHC 

tagging studies in the 1950's showed a "close ,•r~l:ationship" among stocks in the 

several regulatory areas .• · Although the rate of exchange between Area 12 and 

Area 3 was not greatly different from that shown in the early tagging 

experiments, the rate was higher in winter than in summer and involved 

juveniles as well as adults. 
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Reexamination of the data on the distribution of eggs and early stages 

of larvae affirmed the original conclusion that there is little or no drift 

of these stages from A~ea 3 t9 Area 2; but contrary to the_ conclusion that 

stocks 'in Area 2 and Area 3 were separate and independent, evidence indicates 

that e~gs and larvae from British Columbia drift northward and could be carried 

to Cape Spencer and beyond (Figure 1). The distribution and abundance of 

larvae in southeastern Alaska and the lack of late stage larvae south of 

Cape Ommaney also support this conclusion. There is the possibility that 

an eddy in the northern Gulf of Alaska could carry postlarvae to southeastern 

Alaska. 

Juvenile halibut showed extensiv.e movements from Area 3 to Area 2 and 30% 

of all recoveries from juveniles released in the western Gulf of Alaska were 

taken in British Columbia. The abundance of juveniles, 2 to 4 years old, was 

highest on the .northern and western areas of the Gulf of Alaska, but their 

abundance declined with age; whereas in southern areas of southeastern Alaska 

and British Columbia, the peak abundance of juveniles generally occurred at 

an older age and often increased from ages 4 to 6, indicating extensive immmi

gration. 

Results of tagging experiments with adult halibut indicated that 

interpretations of the extent of interchange between regulatory areas 

must consider the season of !elease and of recovery as well as the 

size of the fish~ The movements of halibut tagged in the summer and recovered 

in the winter or vice versa generally are more extensive than those from 

~ 

summer to summer and the predominant direction of movement changes seasonally. 
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The major conclusions reached from this study were (1) that the stocks 

from Area 2 and Area 3 intermingle in varying degrees at all stages of their 

life history and (2) that juvenile halibut account for most of the compensatory 

mvoement, i.e., counterbalancing the drift of eggs and larvae. Based on the 

findings of this study, a conceptual model was formulated, describing the 

migrat~ry circuits of several stocks. Some of the adult movements do not 

conform to this general description and at least a part of the compensatory 

emigration apparently is executed by adult halibut rather than juveniles. 

Whether these adult movements are related to spawning activities or are 

size or sex specific is not known. Thus, winter tagging experiments indicate 

that most of the halibut that spawn near Yakutat are fish that have summer 

feeding areas in the northern and western Gulf of Alaska. However, some 

halibut are from summer feeding grounds to the southeast. Summer taggings 

at Yakutat show a pronounced southerly movement but, until an adjustment can 

be made for fishing effort, the significance of this movement cannot be 

evaluated. Although a precise quantification of the interchange between stocks 

is not feasible at present, collectively these findings indicate that 

~ovements of stocks are substantial and extensive. 




