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SABLEFISH (Anoplopoma fimbria) RESOURCES OF THE 

BERING SEA AND NORTHEASTERN PACIFIC OCEAN 

ABSTRACT 

A sablefish~ or bl~ckGQg , (Anoplopoma fimbria)~ resource found off 

northern Mexico to the coast of Siberia has been harvested lightly for over 

a century by North Americans. However, since 1958, Japan and the Soviet 

Union have entered the fishery and exploited the resource intensively. Five 

years after a fishery on sablefish was mounted in the ~ering Sea, catches 

began to drop and never recovered. Catch levels and catch rates continued 

to decline and emphasis of the fishery shifted southward in to the north-

eastern Pacific Ocean. Catch levels increased initially in this relatively 

unexploited region until a record high catch was reached in 1972. However, 
, 

as early as in 1971, catch rates in the northeastern Pacific Ocean, though 

hisher than i~ the B~ri"9 Sea, began to declinA. In some areas, especially 

in the Gulf of Alaska where most of the fisheries operate, catch rates de-

clined by as much as 19 percent from previous peaks. On the other hand, 

south of Vancouver Island, the rates and hence stock densities, remained 

generally stable. 

Tagging studies which confirmed a wide range of migration and inter-

change of sablefish between different-areas suggest that overfishing in one 

area may also adversely affect another. Implications of overfishing of sable-

fish stocks due to intensive development and deployment of Soviet and Japanese 

fishing fleets into the Bering Sea and the northeastern Pacific Ocean have 

increased the need for management of the resource. In this study, the 

maximum sustainable yield for sablefish over their entire range has been 

estimated at 45,400 metric tons (mt). 
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INTRODUCTION 

Sablefish, or blackcod, (Anoplopoma fimbria) comprise a large and valuable 

resource. The species ranges from northern Mexico northward in the eastern 

Pacific to Alaska, along the Aleutians and in the Bering Sea from Alaska to 

the coast of Siberia (Fig. 1). It has been fished heavily only since the 

sixties, although a North American fishery has existed for over a century. 

As sablefish are particularly well suited for salting and smoke curing, 

they were actively fished for local markets by both Canadian and American 

fishermen. After particularly heavy fishing during the second world war years, 

the catch rates on some grounds declined. Concern for the resource led to 

most of the basic research on this species~ The information now available, 
* however, indicates that the early NOI'th American fishery operated on only a 

small part of the sablefish populat:on. The total resource, which extends 

far beyond the reach of those fisheries, was not fully utilized until the 

Japanese and Soviet distant water fisheries began operations in the Bering 

Sea and northeastern Pacific. 

In 1954, Japan resumed her pre-World War II fishery in the Bering Sea 

but first reported sablefish landings in 1958. Soviet fleets also began 

exploratory bottomfish fishing operations in the Bering Sea about 1958, but 

their sablefish catches were unreported before 1967. The trend in the Japa-

nese catches included a sharp rise until 1962 and an equally sharp decline 

thereafter. Once again, this stimulated research effort on this species. 

Soviet fleets, followed by Japanese fleets, expanded ·their fishing ac-

tivities into the northeastern Pacific Ocean in the early 1960's. Sablefish 

became a target species when Japan began a longl.ine fishery for the species 

in the northeast Pacific in 1968. By 1972, catches of sablefish increased 
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sharply to more than 38 thousand metric tons (mt), very much larger than the 

combined catch of all other nations for the same year.. The total catch by 

all nations from both the Bering Sea and northeastern Pacific Ocean now ex-

ceed 60,000 mt and Japan accounts for about 75-80 percent of that catch. 

The rapid expansion of intensive sablefish fisheries in areas remote 

from the older established fisheries must even~ually have a considerable 

impact on the stock. Except for unpublished International North Pacific 

Fisheries Commission documents, very little has bee~ written on the history 

of the current fisheries and status of the sablefish stock(s). This report 

provides background information on the biology and the fisheries, with an 

analysis of the status of sablefish stocks in the Bering Sea and northeastern 

Pacific Ocean regions. 

HISTORY AND DEVELOPMENT OF THE FISHERY 

U n i t e d  S t a t e s  a n d  C a n a d a  
Sablefish have been utilized in the United States and Canada for over 

a century, although production was irregular until about 1915. The history 

of the sablefish fisheries of these two North American nations varies only 

in minor details. Production was high during the first world war, then de-

clined to a low during the economic depression of 1930-35 (Table 1). It 

recovered during the ·second world war, because of demand for sablefish liver 

as a source of vitamin A. Following the war, landings again declined, but 

have increased since 1970 (Table 2). 

The North American markets prefer salted or smoked sablefish to the 

somewhat oily fresh product. The added cost of processing and competition 

from actively promoted fish, such as Pacific halibut (Hippoglossus stenolepsis) 
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have generally limited the demand. Prior to 1940, most of the demand was 

met by longline fishermen who in general fished deeper than the trawlers 

and were better able to supply the large fish of higher quality desired by 

fish processors. 

For many years the longlfne fleet fished sablefish when the prices 

were high, or when there was a poor Pacific halibut season. As the market 

for sablefish increased in the late thirties, trawlers began to supply more 

sablefish and since 1944, have supplied about 50 percent of the total catch. 

Although the North American fishery operated from California to the Gulf of 

Alaska, the total effort expended was small by comparison to that of other 

nations and seldom in very deep waters where sablefish are known to be 

abundant. The result was that the North American share of the total north-

eastern Pacific catch averaged less than 9 percent since the late sixties. 

Recent developments of the fishing gear in North America, however, in-

dicate that saolefish can be efficiently caught in deep waters u~ 'ing iisi. 

traps modified from king crab pots (Hipkins 1974). The technique utilizes 

a series of traps attached to a single groundline with connecting lines to 

surface buoys. In spite of such development of the gear, the North American 

landings of sablefish will probably not increase substantially in the future 

unless competing species become less available, or demand for the species 

significantly increases. 

Soviet Union 

The Soviet Union began fishing activities for groundfish in the Bering 

Sea in 1961 following a major exploratory fishing survey during 1958-60. 

In a report on the results of the exploratory fishing Moiseev (1964) predicted 

that sablefish would become important to Soviet fisheries in the future. 
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Kulikov (1965) also noted that sab1efish catches of 7-8 mt per tow along the 

central Bering Sea slope by Soviet factory-type stern trawl vessels (BMRT) 

were possible. The exact Soviet catch of sablefish in the Bering Sea prior 

to 1967 is unknown. According to data exchanged ,between the Soviet Union and 

the United States, sab1efish catches in the Bering Sea by the Soviets have 

been in excess of 1,200 mt annually since 1968 (Table 2). 

In 1962, the Soviet Far East fishing fleets expanded their area of 

operation into the northeastern Pacific Ocean (Chitwood, 1969). By the end 

of 1963, Soviet fleets were in year-round operations along much of Alaska's 

coastline. By 1965 the Soviets op~rated about 300 side trawlers and 75; 

BMRTs in the Gulf of Alaska area. Their fishing vessels, including those 

in the Bering Sea, are mainly trawlers of the size and types below: 

SRT Medium fishing tl~w1er 38 m long 

SRTR Refrigerated medium trawlers 51 m long 

SRTM Medium freezer-trawlers 54 m long 

BMRT Factory trawlers 85 m long 

Sab1efish is usually an incidental by-catch for the Soviet fishery. 

the Bering Sea, flatfishes and Alaska pollock (Theragra chalcogramma) are 

prime targets while Pacific hake (Mer1uccius productus) and Pacific ocean 

perch (Sebastes a1utus) are the target species in the northeastern Pacific 

Ocean. 

In 

Although the exact Soviet catch and effort statistics for sablefish are 

not known, information obtained through FA01J, Rome indicates that the Soviet 

Union landed 400 mt of sablefish from the Pacific Ocean in 1964. The esti-

mated catch rose to a peak of 17,000 mt in 1967,- then fell to 3,200 mt in 

!! FAO: Food and Agriculture Organization of the United Nations. 
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1972 (Table 2). The catches reported to the U.S. scientists through bilateral 

meetings, however, are much lower than those reported to FAO, probably due to 

differences in reported areas. These estimates of the total annual catch from 

the Bering Sea and northeastern Pacific Ocean regions combined vary from 1,500-. .. 

4,300 mt. However, even the upper range is less than 10 percent of Japan's 

sablefish landings for 1972. 

Japan 

In 1954, Japan resumed her pre-World War II fishery in the Bering Sea. 

Initially, the Japanese fishery operated near Bristol Bay where yellowfin 

sole (Limanda aspera) and other flounders predominated in the catch. Explora-

tory fishing soon revealed abundant stocks of halibut and sablefish on the 

continental slopes in the Bering Sea from Unimak Pass, Alaska to Cape Navarin, 

Siberia. In 1958, several longline fishing boats affiliated with the mother-

ship fleets began to fish for halibut off Cape Navarin and sablefish were 

caught incidentally. The amount caught then was very small but it marked 

the beginning of Japan's sablefish fishery (Takahashi, 1972). 

Since 1958 sablefish have been exploited by four main fishing groups 

categorized for internal regulation by Japan as: (1) the Mothership Fishery, 

a fleet of which is comprised of large fish processing factory ships and 

many small companion catcher boats; (2) the North Pacific Trawl Fishery 

which is comprised of large independent trawlers equipped to process their 

own catch; (3) the North Pacific Longline-Gillnet Fishery which is comprised 

of independent vessels operating exclusively with longline or gillnet; and 

(4) the Land-Based Dragnet Fishery which is comprised of vessels less than 

350 gross registered tonnage (GRT) that operate independently and delivering 

their catches regularly to Japanese home ports. 
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The amount of sablefish landed by these four fishing groups in the Bering 

Sea and the northeastern Pacific Ocean since 1968 is compared in Figure 2. 

Because of differences in the historical development of "the Japanese sable-

fish fisheries in the Bering Sea and Aleutian Island from those in the north-

eastern Pacific Ocean, their history will be related separately. 

Bering Sea and Aleutian Islands 

The Japanese sablefish fishery began in the Bering Sea with a catch of 

32 mt near Cape Navarin in 1958. By 1962, the cat~h exceeded 28 thousand mt, 

almost all of which were landed by longline vessels of the Mothership fishery. 
\ 

At that time, only three Japanese fishing groups were fishing in the Bering 

Sea: the Mothership fishery, the North Pacific trawl fishery, and the Land-

based Dragnet fishery. Although the North Pacific longline-gillnet fishery 

was ill operation as early as 1963, its landings of sablefish and other species 

were not reported till after September 1967. 

After 1962, catches of sablefish by longliners of the Mothership fishery 

dropped sharply and the total catch of 28,521 mt was not attained in later 

years (Table 2). In 1963 the catch of yellowfin sole, which was the basis 

of the Japanese Mothership fishery also declined drastically (Pruter, 1973). 

When mechanized processing for pollock into "surimi" (minced-meat) was intro-

duced, this species became the target of the Mothership fishery and sablefish 

landings declined because of diminishing longlining activities. 

In fact, after 1966, the North Pacific trawl fishery concentrated on 

fishing for pollock and virtually no longlining activities by the Mother-

ship fleet or the North Pacific longline fleet for sablefish takes place in 

the Bering Sea proper. As a result, sablefish landings in the Bering Sea 

and Aleutians by the land-based dragnet fishery have equalled or exceeded 
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those by the Mothership, North Pacific trawl and North Pacific longline-

. gillnet fisheries combined (Fig. 3). The total landings from 1966-72 averaged 

15,000 mt per year, although in 1973 the landings dropped to about 9,000 mt. 

Northeastern Pacific Ocean 

Soon after the Japanese groundfish fishery began in the Bering Sea, in 

1954, North American fishermen became concerned about the effect of Japanese 

trawl fishing on the halibut stocks in the northeast~rn Pacific Ocean. Because 

of the concern, fishing activities south of the Bering Sea were delayed till 

1960 when several vessels attached to the Mothership fleets operating in the 

Bering Sea were allowed to fish experimentally in the western Gulf of Alaska. 

When the Soviet Union began large-scale trawling in the Gulf of Alaska in 

1962, the Japanese groundfish fishery followed the example and also expanded 

into the northeastern Pacific. However, fishing operations are limited to 

those of independent trawl or 10ngline vessels and large-scale Mothership 

operations have not been extended south of the Bering Sea. 

Until 1966, the Japanese North Pacific trawl vessels operated primarily 

in waters west of Kodiak Island. Since then, fishing operations have moved 

eastward and now cover waters along the Gulf of Alaska to waters off Califor-

nia (Fig. 4). The primary target species caught by these trawlers has betn 

Pacific ocean perch and sablefish have been of secondary importance. The 

catch of sablefish by trawls, therefore, has been comparatively small, aver-

aging less than 5,000 mt annually from 1963-73 (Fig. 3). 

In 1967, the North Pacific longline fishery was introduced into the 

northeastern Pacific Ocean with sablefish as its target species. This fish-

ery operates along the continental slope of the Aleutian Islands, across 

the Gulf of Alaska and southward to the coast of British Columbia, Canada. 
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The sablefish fishery grew to be very large with catches increasing from 

'10,874 mt in 1968 to a peak of 29,173 mt in 1972 (Fig. 3). The catch de-

creased slightly to 24,840 mt in 1973 and has kept at that relative high 

level in recent years. 

The combined catch of the longline and North Pacific trawl fisheries 

from the northeastern Pacific exceeded 38,000 mt in 1972 and has averaged 

more than 32,000 mt annually from 1970-73. Most of ~hose catches were ob-

tained from the area between Kodiak Island and northern British Columbia 

(Fig. 4). 

Other Nations 

Exploratory fishing by South Korea in the Bering Sea and northeastern 

Pacific Ocean began in 1966 (Chitwood, 1969). Both trawl and longline 

vessels have since fished in the Gulf of Alaska. The amount of sablefish 

landed is not known. It is believed low but has increased sharply in the 

seventies. According to informal reports as many as 8 longline vessels 

may have caught at least 6,000 mt of sablefish in the northeastern Pacific 

Ocean in 1974. 

In the autumn of 1974, five 67 m factory trawlers from Poland also 

began fishing operations in the Hecata Bank area off Oregon. Sablefish are 

fairly abundant in the area, but probably were not the primary target species. 

Catches from this fishery have not yet been reported. 

BIOLOGICAL SYNOPSIS 

Stocks and Migrations 

The existence of separate stocks of sablefish from Kamchatka to California 

. has been suggested since the early fifties. Phillips, et al. (1954) defined 

four major non-mixing stocks in the northeastern Pacific Ocean based upon a 
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meristic analysis. The' geographic limits of the stocks defined in their 

study were: 

1. Southeastern Alaska from Cape Spencer to Petersberg. 

2. Southern British Columbia to northern Washington. 

3. Central Washington to northern California. 

4. Central and southern California. 
-The samples for their study, however, were limited to those available from 

existing fisheries which now appear to have operated on a small fraction of 

the sablefish population. 

Novikov (1968) has also suggested two separate stocks in the Bering 

Sea: one in the Bering Sea proper and the other off Kamchatka. In the 

intervening years both fishery production and fishing grounds have expanded 

greatly. This has made it possible to trace migrations which raise questions 

about the validity of earlier findings. The early results from tagging in 

the fifties created the impression that many if not most sablefish ,tend to 

remain in or near the area where th~y were c~ptured and tagged. Many tagged 

sablefish, however, migrate over great distances. 

In their report of tagging conducted off Washington, Oregon, and Cali-

fornia, Holmberg and Jones (1954) cited recoveries which linked sablefish 

populations in waters off those three states and British Columbia. They 

reported that most of the fish were recovered near the region of initial 

release, but noted that the lack of fisheries may have reduced the possibil-

ities for other recaptures . 

. In the Alaska area, Edson (1954) obtained few recoveries (less than one 

percent) and again noted the lack of active fisheries. He concluded that 

the stock of fish inhabiting the inside waters were separate from those in 
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outside waters, but the lack of recoveries made the relationship of stocks 

. off Cape Spencer and Middleton Island with other offshore stocks uncertain. 

Recent evidence, however, has linked the sab1efish stocks in inside waters 

of southeast Alaska with those in offshore waters. 

In 1972 and 1973 the U.S. National Marine Fisheries Service tagged a 

total of 9,409 sab1efish in the inside waters of southeastern Alaska. Of 

the two hundred of these that have been recovered and reported twenty-two 

were recovered in outside waters: ten near Kodiak Island, ten southeast of 

Sitka, Alaska, two off British Columbia (Graham Island); and the rest inside 

Alaskan waters. Furthermore, over 40 fish, with Japanese 10ng1ine hooks 

attached to the fish, have been reported captured inshore. Since Japanese 

10ng1ining activities take place in waters beyond the 12-mi1e 1imH, these 

fish must have encountered the gear offshore and later migrated to the in-

side southeast Alaska waters where they were captured and the hooks discovered. 

Juvenile sab1efish tagged in Washington waters during the fifties 

produced the first recoveries that exhibited long sab1efish migrations 

(Pruter,1959). Some of these tagged fish were recovered in the Gulf of 

Alaska (Middleton Island) and nine were recovered in the Bering Sea. Recent 

tagging in inside Washington waters has produced further evidence that 

indicated young sab1efish migrate seaward from inside Washington state waters 

(~horson and Shippen, 1973)2/. At this ear)y life history stage, the migra-

tion appears to be northwesterly around both east and west coasts of Vancouver 

Island. Only one fish was reported captured south of Cape Flattery. 

Tagging has also been conducted by Japan in the Bering Sea, in the 

Aleutian area and in the Gulf of Alaska. Recoveries from these tagging 

21 Thorson, K .. H., and H. H. Shippen. 1974. Sab1efish investigations, 1971-
73. In Investigations by the United States for the Int. North Pac. Fish. 
Comm.-rINPFC)--1973. Annu. Rep. of the INPFC for 1973. (In press.) 
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experiments provide evidence of a southerly, or counter migration which 

strengthens the evidence of a link of Bering Sea sablefish populations with 

those in other Pacific Ocean areas (Fig. 5). The most notable tag recovery 

from these releases is "a migration of a tagged sablefish from the northwest-

ern Bering Sea to southern Ca1irornia, a distance of over three thouSand -

mi1es. Numerous other recoveries of fish tagged in the Bering Sea were made 

near the Aleutians, off southeastern Alaska, and off the British Columbia 

coast. Additional intermingli~g of populations was demonstrated when fish 

tagged by Japan in the Gulf of Alaska were recovered off the Canadian, 

Washington, and Oregon coasts. 

A different type of study by Tsuyuki and Roberts (1969) further supports 

the thesis of interrelated populations. Tsuyuki and Roberts analysed the 

results of a bio-chemical study and concluded that their data, which were 

obtained from samples collected from Unalaska to Oregon, did not support the 

separation of sablefish into stocks. 

The number of tags that have been reported does not represent all of the 

tag recoveries. It is presumed that a large number of tagged fish recovered 

by fishermen have not been reported. It follows then that our present re-

covery information is incomplete. The proportion of sablefish in each region 

that migrates to another region is unknown. Because they do migrate to an 

unknown degree, it appears necessary to treat sablefish as a homogeneous pop-

ulation for stock-productivity assessments. 

Life History 

The life span of sablefish appears to be at least 20 years old, although 

maximum age estimates vary between investigators. The main differences arise 

when different physical structures (scales and otoliths) and different cri-

teria are used to age sablefish. In general maturity is attained at ages of 
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about 5-7 years. 

Spawning takes place once a year during the winter months in deep (250-

750 m) waters (Thompson 1941; Bell and Gharrett 1945; KOdolov 1968). There 

is no evidence of a spawning migration and individuals in spawning condition 

have been observed throughout the range. With some local differences, gravid 

females have been observed over the period from September to March, always 

in deep water as noted above. Fecundity is comparatively high with small, 

presumable younger, females observed to produce around 100,000 ova and larger 

females over 1 million ova (Phillips, 1954). 

The ova, after being spawned, rise to the surface where they develop 

into larvae and then into frys. The events of larval develo~lent and pro-
, 

gression to the juvenile stage are obscure. Reports of juveniles less than 

10 cm in length are rare. Some juvelliles appear inshore in their first year, 

and at lengths of 20-40 cm, become very common in shallow coastal waters. 

Some of them, however, may descend to the bottom of deeper waters in their 

first year. Heyamoto (1962) reported eight juveniles 12.3-16.4 cm in length 

were taken with a bottom trawl at 320-412 m depths southwest of the Columbia 

River. The fish tend to shift their habitat to the bottom of deeper waters 

from shallow waters as they reach sexual maturity. 

Maturity is attained earlier for the males (Phillips, 1954). His data 

indicated that 50 percent of his male samples were mature at an average total 

length of 58 cm. For females, the average total length at the 50 percent 

maturity level was 71 cm. Both Pruter (1954) and Edson (1954) examined 

samples collected from Oregon and Alaska and reported similar differences 

between males and females. The average age at the 50 percent maturity level 

was 5 years for males and 7 years for females. 



14 

The pattern of sab1efish spawning is not clear in the Bering Sea where 

hydrological conditions are more severe than farther south. Ova of sab1efish 

have not been observed in the Bering Sea. However, larvae have been taken 

in the south and southeastern parts, partic~lar1y in the Bower~ Ridge and 

Aleutian Islands regions (Kobayashi, 1957). Farther north, over either the 

continental slope or shelf, sab1efish larvae have never been found despite 

long term investigations by both Soviet and Japanese vessels. 

Kodolov (1968) postulated two possible ways in ~hich spawning may take 

place for Bering Sea sablefish: (1) that the sexually mature sab1efish move 

to surface waters from the continental slopes, where they spawn and their 

eggs are carried to the Aleutians, or possibly into the Gulf of Alaska, and 

(2) that sexually mature sablefish migrate to the Aleutians and the Gulf of 

Alaska to spawn. In addition, it is also possible that sablefish spawn on 

the continental slopes of the northern Bering Sea but that the development of 

eggs may be unsuccessful under severe oceanographic conditions. This may 

account for lack of sablefish larvae in the northern slopes. Development of 

young sablefish from the Bering Sea has also been postulated to take place in 

the Aleutians and the Gulf of Alaska where they remain, perhaps till age 3. 

The pattern of sablefish spawning in the Bering Sea thus appears complex 

and is not well understood. 

There is no clear separation of sablefish by sex, or age, as depth in-

creases. The average size of sablefish generally increases with water depth 

though juveniles have been caught occasionally at 800 m. The proportion of 

mature fish also increases with depth. The proportions of mature fish re-

ported by Heyamoto and Alton (1964) were 12 percent mature at 90-220 m, 71 

percent mature at 270-400 m, and 93 percent mature at 640-820 m. The fish 
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also show a seasonal migration from the deeper waters onto the shelf area 

"during the late summer and early autumn months. 

Prey and Predation 

Sablefish are euryphagous feeders. As opportunity presents, they prey 

upon a wide variety of organisms. Their diet depends upon their life stage, 

geographic location, season, and availability of prey. Adult sablefish prey 

on fish, nectonic as well as benthic invertebrates. Food items reported by 

Kennedy and Pletcher (1968) for adult fish collected from the Gulf of Alaska 

include pollock, arrowtooth flounder (Atheresthes stomias), spiny cheek 

rockfish (Sebastolobus spp.), herring (Clupea pallas;i), saury (Cololabis 

saira), sand lance (Ammodytes hexapterus), and assorted crustaceans. From 

the Bering Sea, Shubnikov (1963) reported pink shrimp (Pandalus spp.), saffron 

cod (Eleginus gracilis), Pacific cod (Gadus macrocephalus), pollol;k, herring, 

sculpins (Cottidae), small flounders (Pleuronectidae), and many kinds of 

invertebrates in adult sablefish diet. The authors have also observed a 

variety of rockfish (Sebastes spp.), crustacea, and small sablefish in their 

diet. 

It was reported by Grinols and Gill (1968) that young sablefish, 19-24 cm 

in fork length at the pelagic stage sometimes feed on blue lanternfish 

(Taretonbeania crenularis) and euphausiids in surface-waters off Oregon and 

Washington. Kodolov (1968) also reported that young sablefish feed on small 

"sauries in surface waters along shores of North America. 

Predators on adult sablefish are few. The eggs, larvae and juveniles 

on the other hand are eaten by many species of fish. 
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Growth 

Age determinations have been made using both otoliths and scales as 

ageing structures but markings on both are difficult to interpret, especially 

for fish older than age 6. Shubnikov (1963) and Kennedy and pi etcher (1968) 

reported that the number of annuli on the otoliths coincides with those on 

the scales and they considered it as harder to 9istinguish annuli on scales 

than on otoliths. On the other hand, Pruter (1954) and Kodolov (1967) made 

age determinations using scales taken from off the Oregon coast _and the Bering 

Sea respectively. In this report, ages have been determined from scales. 

A relationship between the fork length (L) of the fish and the radius 

(R) of their scales, obtained from a sample of 886 sablefish from the Bering 

Sea during 1965-69 was first determined as 

L = 4.18 + 13.98 R (L in cm, R in mm). 

From this linear relationship, fork lengths at different ages were back-

calculated from scale radii for 779 sablefish collected in 1966 from the 

Bering Sea. 

Using Waldford's graphical method of plotting fork length by age (Fig. 6), 

a change in the growth pattern for sablefish in the Bering Sea was observed. 

There was an apparent shift of growth rate at age 3.3 or at 48 cm fork length. 

A less obvious shifting point was also observed with the data from the Bering 

Sea reported by Kodolov (1967) as shown in Figure 6. 

Because of the noticable change in growth rate of sablefish from the 

Bering Sea, growth equations are separately derived for fish: 
younger than age 3.3 Lt = 585 ~1 _ e-O.4820(t + O.3770l, 

older than age 3.3 L
t 

= 996 (1 _ e-O.0805(t + 4.8678~ 

where t denotes age in years and L denotes fork length in cm. 
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A comparison of age- length relationship by several authors is shown in 

Figure 7. Although Shubnikov's (1963) data for 1959 are for the Bering Sea, 

the growth curve differs considerably from the Bering Sea -data for the 1966 

data in this report. Some differences may be due to ageing tecnniques but 

Shubnikov's growth curve, according to Kodolov (1967), is probably wrong for 

the younger fish. The difference between Kodolov's growth curve for the 

Bering Sea and that of this report may again arise from different techniques. 
younger ages. Although the reasons for discrepancies are not clear, it is 

possible that back calculated for length of older fish may be underestimated 

in this report because of ageing clarity. Discrepancies such as reported 

herein indicate the need for standardization of technique and criteria for 

age determinations of sablefish. The length-weight and age-weight relations 

have al~o been estimated from the same 1966 data used in growth analysis. 

The length-weight relationship obtained is: 
W
t 

= 8.5066 ~ 10-iLt (3.3935j 

where Wt denote body weight (at age t) in grams and Lt denote fork length in 

centimeters. It follows that the age weight relationships are: 

f · h th 3 3 W 2 085 / 1 -0.4820(t + 3.3770)/3.3935 1S younger an age . : t -, - e 
Fish older than age 3.3 : W = 12,736 / 1 _ e~0.0805(t + 4.8678)/3.3935. 

t 

STATUS OF STOCKS 

We have found that the Japanese data on sablefish are the most complete 

source of fisheries information available on the species and hence have been 

used to evaluate the stock status in the Bering Sea and the northeastern 

Pacific Ocean. Soviet statistics on sablefish are incomplete and although 

the U.S. and Canadian statistical data are complete, the total 
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catch is comparatively small and is used only to provide information on 

fisheries not covered by the Japanese statistics. 

The status of sablefish resources is inferred from catch per unit effort 

(CPUE) indices of stock abundance, size composition changes of'the population, 

and the history of harvest in relation to the sustainable surplus of the stock. 

The reliability of CPUE as an index of stock ab~ndance, however, depends upon 

the accuracy and consistency of catch-effort data. Effort information pro-

vided is nominal values for gear such as numbers of .hachi (skates of long-

lines) fished, or the number of stern trawl hours. The fishing power from 

year to year of these nominal effort units may vary according to many factors 

associated with technology and fishing technique (low, 1975).J/ 

Catch-Effort Assessments 

Fishing data 

The collection of systematic statistics on the Japanese bottQ~fish 

fisheries began in 1963. Previo~sly, the catch by species was estimated 

from informal reports of fishing companies. Thus, detailed statistics on 

sablefish are not available for the early period when exploitation was very 

heavy in the Bering Sea. To determine the relative abundance of sablefish 

by area and through time, catch and effort data for the period 1963-73 are 

used. These data are detailed by month, year, gear type, and vessel size 

class in 10 of longitude by ~o latitude block areas. Some length-frequency 

information collected by the commercial fisheries is also used to detect 

changes in stock composition. 

low, l. l. 1975. Derivation of catch-per-unit effort from commercial 
fishing statistics for the Bering Sea, 1964-73. Paper prepared for FAD 
Advisory Comm. on Mar. Resource Research. Working group on fishing effort 
and monitoring of fish stock abundance. Northwest Fish. Center, Nat. Mar. 
Fish. Serv., U.S. Dept. of Commerce. Processed Rep., 29 p. 
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Since most of the sablefish have been caught by stern trawlers and 

longliners, data from these two fisheries have been used to provide indicators 

of stock abundance. The stern trawlers of the North Pacific trawl fisheries, 

however, vary in size from less than 100 GRT to more than 2,500 GRT. Addi-

tionally, they used different types of nets and fishing strategies have also 

changed as their target species changed. Because of the difficulty of com-

pensating for these variables, the stern trawl data of the North Pacific 

trawl fisheries have not been used in CPUE analysis. On the other hand, the 

stern trawl data of the land-based dragnet fishery have been limited by the 

Japanese Fisheries Agency to vessels not over 349 GRT. Their fishing power 

is less likely to have changed and, therefore, for stocks in the Bering Sea, 

data from the land-based dragnet fishery have been used to determine relative 

stock abundance. 

In the northeastern Pacific, the fishing power of the longline vessels 

nas probabiy been more consistent from year to year. Furhtermore, their 

primary target has been sablefish and these data provide the best indicators 

of stock abundance in·the Gulf of Alaska. 

Statistical Regions and Areas 

Although tagging experiments have demonstrated that sablefish interchange 

between the Bering Sea and the northeastern Pacific Ocean, there are differences 

in the development of fisheries in these regions. For relative abundance of 

stock analysis within regions, the Bering Sea, the Aleutians, and the northeastprn 

Pacific Ocean regions are divided into 11 statistical areas as shown in Fig-

ure 8. ' Area~ 1 to 4 are in the Bering Sea proper, area 5 is the Aleutians, 

and areas 6 to 11 are in the northeastern Pacific Ocean. 
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Two sets of catch-effort data have been analysed by -the four statistical 

areas in the Bering Sea: (1) the longline data of the Mothership and North 

Padfic longline-gillnet fisheries (Table 3), and (2) the stern trawl data 

of the land-based dragnet fishery (Table 4). Catch, effort, and CPUE data 

are presented. 

Longlining activities have _been reduced drastically from the early 1960 

levels in areas 1 and 2 (Table 3). In areas 3 and 4, longline gear has been 

phased out since 1971. Landings of sablefish by the longliners have thus 

been low compared to those of the North Pacific trawl fisheries and the land-

based dragnet fishery. Consequently, longline CPUE data to not provide a 

complete trend of sablefish abundance in the Bering Sea. In spite of that 

limitation, the decline of CPUE trends in areas 1 and 2 (Fig. 9) since 1970 

are indicative of declining sablefish abundance. In areas 3 and 4, longline 

CPUE data as noted, are incomplete and we have therefore used stern trawl 

CPUE trends of the land-based dragnet fishery. These show that sablefish 

abundance has been declining in areas 2, 3, and 4 since 1967. Since this 

fishery is not licensed to fish in area 1, no data are available for com-

parison in this area. 

Both the longline and the stern trawl indicators of abundance show that 

since 1967, abundance may be down by as much as -41 percent in area 1, 58-90 

percent in area 2, 84 percent in area 3, and 76 percent in area 4. Despite 

the assumption that (1) the longline fishery may have been displaced from 

more productive sablefisn areas by the extensive trawl fishery for pollock 

and (2) that the stern trawlers of the land-based dragnet fishery may have 

moved to less productive sablefish grounds in search of other species, the 

severity of the decline in stock abundance is still apparent. 
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On the whole, sablefish abundance in each of the areas of the Bering 

Sea has been declining since 1970, but in some areas it has declined since 

1966. The high catch levels of 1961-63, which have not been matched since, 

were probably the result · of fishing on accumulated fish in an unexploited 

stock. Since then, effort levels have been reduced, but perhaps not enough 

to ·ensure stability of fish abundance . . The high incidence of sablefish 

caught by vessels fishing for pollock and Greenland halibut (Reinhardtius 

hippoglossoides) in the outer continental shelf appears partially responsible 

for this situation. 

Aleutians 

Longline catch-effort data are probably more appropriate to evaluate 
. 

sablefish resources in the Aleutians. Stern trawling activities by the land-

based dragnet fishery in the Aleutians are often hampered by rough bottom 

topography and therefore, their data are less appropriate to evaluate abun-

dance. Catch and effort levels in the longline fishery have been relatively 

stable from year to year (Table 5). CPUE values have also remained high 

and at relatively stable levels since 1966 (Fig. 9). These levels, averaging 

210 kg per 10 hachi longline units for 1972-73, indicate that sablefish 

abundance is higher than in any of the four areas of the Bering Sea. 

It appears that sablefish are still fairly abundant in the Aleutians 

and that the stock may not be over-harvested at this time. However, the 

Aleutians fishing area for sablefish is small and the exploitable population 

is not very large when compared to that in the Bering Sea or the northeastern 

Pacific Ocean. 
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Northeastern Pacific Ocean 

As in Aleutians, longline catc·h-effort information is used to determine 

sablefish stock status in areas 5 to 10 of the northeastern Pacific Ocean. 

The longline fishery has been operated throughout all the areas and both 

cgtch and effort levels incregsed ~t~gdily in gll the areaS until 1972 (Table 6). 

In area 9 (Southeastern-Charlotte) the catches were the highest of all areas 

each year. Catches were lower in both area 6 (Western Gulf) and area 10 

(Vancouver-Columbia). The Japanese longline fishery did not operate inten-

sively in area 11 (Eureka-Monterey) and hence catches were very small. Stock 

status in this area is determined from U.S. trawl fisheries data (Table 8) 

because U.S. sablefish fishery is comparatively larger. 

Compared to the Bering Sea, the catch rates in the Pacific appear to be 

relatively stable (Fig. 10). Stock densities appear to be equal or higher 

than in the Aleutians. Catch rates 'did not fall below the 205-315 kg per 

10 hachi longl1ne unit range for 1972-73. laking 1970 as a base year, how-

ever, CPUE dropped by 6 percent in area 6, 19 percent in area 7, 15 percent 

in area 8, and 10 percent in area 9. In area 10, the Vancouver-Columbia area 

where Japanese longlines have done very little fishing, CPUE increased by 9 

percent. Since longline fishing power has not been adjusted for fishermen 

learning processes and better electronic gear, the effective fishing effort 
, 

may be greater than indicated and CPUE may be overestimated. 

As in area 10, sablefish CPUE in area 11 (Eureka-Monteray) increased 

from 1970 to 1973. The increase in sablefish abundance, however, may not 

be as great as indicated by the CPUE's because U.S. trawlers specifically 

sought out sablefish to satisfy higher market demands in recent years. 
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Although catch rates have not declined much despite the. phenomenal 

. increase of fishing effort and catch levels since 1968, the harvest of sable-

fish should be approached with caution. The fishery has had the advantage 

of harvesting accumulated fish from a stock which was cropped at a level of 

less ·than 8 thousand mt annually from 1915-60. Catch rates may drop suddenly 

and sharply as happened in the past for sablefish and yellowfin sole in the 

Bering Sea, if the stock in the northeastern Pacific Ocean is cropped at the 

1972-73 rate of 40 thousand mt per year. 

The fishery, in the course of time, may have moved from one productive 

sablefish niche to another within statistical area, and this may have resulted 

in the maintenance of high CPUE levels. When such niches are exhausted, a 

sharp decline in catch rates is to be expected. In any case, the declines in 

CPUE ' s--19% in Area 7, .15% in Area 8, and 10% in Area 9, the thrEe areas 

where ,Japanese sablefish fisheries have concentrated--are cause for concern 

about stock conditions. 

Changes in Length and Age Composition 

Length and age composition data from the sablefish fisheries are not 

sufficiently complete in specific time and area sequences to accurately 

follow the changes in size and age composition of the stock. Since the dis-

tribution of sablefish of different size is influenced by depth (Kulikov, 

1965; Phillips, 1954) and season the data must also be grouped by season, 

'depth strata and capture gear for comparison. Of the trawl and longline 

sources of data, the longline data come from a more consistent depth range 

(500-800 m). Hence, longline data summarized over a period of one year and 

over large geographical areas may be used as a rough indicator of stock 

composition change. 
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Combining data of all depths between 500 and 800 m the length and age 

composition of longline catches are reviewed for the Bering Sea and the 

northeastern Pacific Ocean (Fig. 11). In the Bering Sea, most of the fish 

from 1963-68, except for 1965 fall within the 58-62 cm fork length range. 

The 1965 fishes were generally larger. In 1971 and 1973 the size ranges were 

narrow, being 66-68 cm for 1971 and 62-64 cm for 1973. A slight drop in 

length mode was therefore observed. Generally speaking, commercial catches 

have not changed much in length composition. In the northeastern Pacific, 

most of the fish caught fell within the 58-64 cm range since 1969. No re-

markable change in length composition is observed. 

The length composition data were then converted to age data by applying 

the age-length key determined earlier for Bering Sea samples of 1966. Such 

a key may not be appropriate to convert data from all regions and time because 

growth patterns of fish may have changed. It is assumed, however, that 

changes have been minor so that general features of age composition data may 

be explored at present. 

The age data indicate that 52-64 percent of the Japanese longline catch 

from the Bering Sea and the northeastern Pacific Ocean were between ages 5-7 

(Fig. 12). In the Bering Sea, the population of fish older than age 6 was 

rather high in 1965 and 1971. Any major change in age composition of the 

catch has not been detected even though catch rate records indicate that 

stock abundance in the Bering Sea has decreased severely since 1967. The 

longline fishery could have operated in depths where the larger fishes pre-

dominate. In the northeastern Pacific Ocean also, no remarkable change in 

age composition is noted. 
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Maximum Sustainable Yield 

Catch per unit longline fishing effort has been estimated for sablefish 

in the Bering Sea, the Aleutians, and the northeastern Pacific Ocean (Table 8). 

Assuming that these indices are indicators of sablefish abundance, that the 

population is one unit stock, and the stock is in relatively steady state 

conditions, the total sablefish catch and corresponding fishing effort data 

(Table 8) are used in generalized stock production models for first approxi-

mations of maximum sustainable yields. 

The data are fitted by GSPFIT (Fox, 1971), a program for estimating the 

parameters of the generalized stock production model using Gulland's (1969) 

method of stock equilibrium approximation. The method involves relating the 

catch per unit effort in a given year to the fishing effort averaged over 

the mean number of years, K, that a year-class contributes signi~icantly to 

the catch. The generalized stock production model used is dP/dt = ± Hpm T 

K~ - qfp, where P is the population size, q is the catchability coefficient, 

f is the fishing effort and H, K, and m are parameters. The upper signs in 

the equation apply when m < 1 and the lower signs when m > 1. The model 

includes the Schaefer (1954, 1957) model when m = 2 and the Gompertz model 

as m + 1. 

Using data from 1963-73 (Table 8), the management implications determined 

by GSPFIT are shown in Table 9. Since more than 50 percent of the fish caught 

from the Bering Sea and the northeastern Pacific Ocean are from ages 5-7 

(Fig. 12), the mean duration that a year class contributes significantly to 

the fishery is K = 3. This K-value leads to a MSY estimate of 45,386 mt 

and an optimum fishing effort of 3.26 million hachi units of longline effort. 

In 1973, the total sablefish catch by all nations exceeded 47,800 mt in the 

/ 
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equivalent of 3.86 million hachi longline units by all gear types. Both the 

catch and effort levels exceed the optimum levels suggested by the general 

production model. From 1969 to 1972, total annual harvests of sablefish 

always exceeded 50,900 mt (Table 2), and the resource therefore is considered 

fully and over-exploited. 

DISCUSSION 

In this study, the maximum sustainable yield for the assumed unit sable-

fish stock from the Bering Sea to the Pacific coasts has been estimated at 

about 45,400 metric tons as a first approximation. The corresponding optimum 

level of fishing effort, expressed in longline units, is 3.27 million hachi 

units. The MSY estimate may be too high, becausa fishing effort data used in 

their computations have not been adjusted upward for fishing power increases, 

among other factors. 

I~ !972~ Jap~n alc~! harvested 55,251 mt of sablefish, clear1y !b0~~ the 

MSY level. In 1973, her catch was lower at 41,791 mt but with the Soviet, 

Korean and North American catches included, the estimated MSY level was again 

exceeded. 

For the entire sablefish stock as a whole, there are strong indications 

that its abundance has been decreasing since 1970. Using weighted~ as well 

as unweighted CPUE data from the Bering Sea, the Aleutians, and the north-

eastern Pacific, it is shown that CPUE of sablefish has dropped by as much 

as 33 percent from 1970 to 1973 (Fig. 13). Although there. are intermixing 

of fish between regions, it is not so thorough as to smooth out trends in 

abundance. 

5/ CPUE data are weighted according to the area of fishing grounds by .region 
as shown in Table 10. 
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Regionally, CPUE trends suggest declining fish densities and overfishing 

. in certain areas. All the four areas of the Bering Sea show drastic reduc-

tions of stock abundance from 1967 ranging from 41 percent to 84 percent. In 

addition, the sablefish stock in 1967 may not have been at full potential 

because the stock was already heavily fished in the early sixties. Stock 

densities were particularly low in areas 2, 3, and 4 of the Bering Sea. 

Catch rates were below 50 kg per 10 hachi longline u~its in 1973 as compared 

to 143 kg per 10 hachi longline units in area 1 and over 200 kg per 10 hachi 

longline units in areas 5 to 10 in the Aleutians and northeastern Pacific. 

It is likely that heavy fishing in the northeastern Pacific Ocean may have 

partially caused the decline of catch rates in the Bering Sea particularly if 

recruitment is dependent upon Pacific stocks. 

Although stock densities have been high in the Aleutians and the north-

eastern Pacific Ocean, signs of declining stock densities as much as 19 

percent have been observed since 1970. In order of severity, the areas were 

area 7(19 percent, northwestern Gulf), area 8 (15 percent, northeastern Gulf), 

area 9 (10 percent, Southeastern-Charlotte) and area. 6 (6 percent, western 

Gulf). The fishery in the Aleutians has not always been so intensive as to 

produce a consistent trend. Area 10 (Vancouver-Columbia) was an exception 

with a 9 percent increase of catch rate over the same period. This was 

probably due to a comparatively lower effort by Japanese vessels in this 

area in the past. 

Some management measures are needed to restore sablefish abundance in 

the North Pacific. Sablefish densities are extremely low in areas 2 to 4 

of the Bering Sea and fisheries that target on sablefish should and are being 

scaled down. In area 1, the stock conditions, although better, also appear 
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to require lower catches. It appears that Japanese catches of sablefish in 

the Bering Sea have been reduced from 13,000 mt in 1972 to less than 6,500 mt 

in Ig73. Further reductions in catch in the Bering Sea will help, but prob-

ably will not alone restore stock abundance to those of the early sixties. 

Since bottomfish operations in the outer continental shelf and slope of the 

Bering Sea are directed towards Alaska pollock, the high incidence of 

sablefish caught cannot be avoided. It is important, however, that other 

Japanese fishing effort, anticipated as a result of the reduced pollock catch 

quota (down 15 percent from 1972-73 levels), should not be directed to catch 

sablefish. 

The catch levels of sablefish in the Aleutians area excluding Soviet 

catches averaged 3,000 mt for 1972-73. However, the Soviet component could 

not have been greater than 1,000 mt. Since CPUE rates are relatively stable 

and high in the Aleutians, catch reduction measures need not be taken at 

this time. 

In the northeastern Pacific Ocean, the 1975 and 1976 Japanese catch 

quota for sablefish has been agreed upon with the United States at 30,000 mt, 

down 23 percent from her 1972 catch level. The northwestern and northeastern 

Gulf areas (areas 7 and 8), and southeastern Charlotte (area 9) need more 

reduction in catch than the other 2 areas. 

Assuming that Japanese vessels fill their catch quota and that other 

nations continue sablefish harvest at their 1972-73 levels, the total harvest 

of sablefish throughout the North Pacific is expected to be 48,500 mt. This 

level will exceed the recommended MSY level by 3,100 mt or by 7 percent. 

Research efforts should continue on tagging to ascertain rates of im-

migration and emigration with particular attention to migration by size 
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groups. Age determination of sablefish from the Bering Sea, - th·e Aleutians, 

-and the northeastern Pacific Ocean should be made with a standard technique 

to ascertain differences in growth rates. Major areas of sablefish spawning, 

especially in the Bering Sea and the Aleutians should be determined. Other 

nations including the Soviet Union and the Republic of Korea, which fish 

these waters should provide catch-effo~t statistics of their fisheries in 

the same format as Japan, or at least by areas 1 to 10 of this report. 
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Table l.--Average annual sablefish landings in 
metric tons by the United States and Canada, 
1915-70. 

United States 
Period United States Canada and 

Canada 

1915-20, 2278 3122 5400 

1921-25 2102 882 2984 

1926-30 2774 776 3550 

1931-35 2301 430 ',2731 

1936-40 3468 688 4156 

1941-45 6430 1220 7650 

1946-50 4829 1247 . 6076 

1951-55 4499 902 5401 

1956-60 4604 565 5169 

1':61,,65 .... 0(\ __ ;v 483 3873 

1966-70 2815 471 ' 3286 

'. 
Data sources: . 

'UNITED STATES: 1915-1940; Conversion of pounds d~essed weight reported 1n 
facific ,Marine Fi~heries'Commissi~n Bulletin 3, Table I, p. 130. ' 

. ; 
FANADA; 

r 

,1940-197.0: Conversion of pounds reported in Fishery Statistics 
of the United States • 
1913-1952: Conversion of po'unds dre,ssed weIght reported in 

" Pacific Marine Fisheries Co=ission Bulletin 3, Table 1; p. 130. 
. ' . 1953-56: Canada Dept. of Fisheries Annual Reports 25-27 . 

. " :. (195S~57). Dressed pounds converted to round -weiZhts me~ric tons. 

1956-1960: Intcrnatior.al North Pa~ifi~ Fisheries C~ssion 
Statistical Yearbook 1970 (1972)., 

, 1961-1970: International North Pacific Fisheries Commission 
Statistical Yearbook 1971 (1973). 

' .. 

1I 1 metric ton = 2,205 pounds. 
21 Dressed weight x 1.43 a round weight. 
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'b'ble 2.-Cnteh of sa'blet1.sh 1n ~tr1c tons by ZlatiOll in ~.l :Bert~ ael\ e.nd _._ .~_~e.!l~~~_8 _ and the llo:'th!)astem 

. ,l'3.df1e Oee!!.u, 1958-72. 'n1e USSR ca.tches .e.:oe ,1ncCl1:!plc:rtelr':rc»0rte4. end the est1=te 111 t.-"'e risht .C'Q1UDlZl 
.is .. not.'ineluded in th~ e;ratld. to~. .': ' ' . . ' . . ' . ' . .. . 

. , 
.' . . .. ·utlillrc--SEA lie 

NOR!i1c:AS! l'ACIPIt OCUN ALEUTIANS ; .. , . --. ., . USSR statistics 
United Republic Su·o" Sub'- Cirnnd from 40· N & 175· V 

Yell~ St~tcs 

1958 .. 2,586 
1959 3,989 
19€0 5,136 
1961 3,040 
1962 4,017 
1963 2,932 

, 

1964 3,559 .. 
1;65 3,304 
1965 3,142 
1957 3,208 
19!i3 2,027 
1959 2,762 
1970 2,935 

, 

.1971 2,683 
19n 2 I J 4,! 
1973 3,5U) 

SOURCES OF INFORMATION:

PUBLISHED 
" 

United Sta.tes: l1shery statistics of tho United states 
Canada:  1958-1960.: ItrPFC Statistieal Yearbook 197O (19'72) , 

l,61-1970: INPrc Sta.tistical Yearbook 1971 (1973) 
1971-1973& Smith (1974) 

Canrida . Jnpnn USSR' of Korea ' ',Co t: 111 JnpAn --
383 2)~69 32 
362 1+)351 '393 
705 , ' ' . 5,f,41 1,861 
306 , , 3,346 26,182 
428 .. 

• '.,/145 28,521 
396 .. 1,691 5,009 18,404 ..... 
637 1.041 ' 5:33: 9,237 ' . ,. , . ·649 2,107 0,060' a,GOO . 
970 3,527 ~ 7,639 13,OB8 ., , 591 5,778 . ' . 9,577 " 14,8110 , 
577 17,571 . . '20: ::.75 16,258 , : 

391 23,041 • 20 . 194 18,813 ., 
327 28,841 SOQ 33:083 10,904 . 
327 29,2% .762 • 33 , 068 14,961 

' 1,103 38,71::J 834 308 , 4j ,302. 16,538 
• '-36 37 /305+ 9,270 965 32,521 . - --

USSR. Totnl' Total 

3,001 • 
4,744 . 

, .7,702 
26,182 29,528 
2S,S21 32,966 

" 18,404 . 23,/113 
9,237 14,57~ 
8,600 14,660 . . ','13,088 20,727 , 

' 27.4 15,114 24,691 
4,256 . 20,514 ' l10,689 
1,579 20,392 46,5136 

.2,874 .. 13,778 . 1,6,862 
3,000 17,981 Sl,049' 
2,406- 18,944 . b2.246 
1,254 10,524 47,829+ 

' 

UNPt1BLISHED 
I 1958-1.9731 Sasaki, T. 1974, Data on t he Japanese blackcod fisheries in the Bering Japan Sea and the northeastern Pacific. II. Development and history through 

1973, Fishery Agency of Japw . 

USSR: 1967-19'72: US-USSR ~ta exehanses and 1.\0 
RepubliCa I:~PFC Proe. for 1973 

,; ef Korea 

by FAO · .. . . 

, .. 

. 400 
700 

'3,900 • · , 
17,000 .. 
16,400 

9,£00 : . 
,6,600 
4,700 
3.200· 

.. . . 
" 

, ' 
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. Table 3.--Catch , effort, and catch per unit effort of 
sablefish by Japanese longliners by area2 in 

the Bering ·Sea.· 

--1) Catch in ~etric tons • 
• : AREA 1 AREA 2 

. 
1,,719 

330 
188 
752 

.5"" 
, 110 
.290 
610 · 
65" 
258 
21&7 

5,031& 
941 
86 

726 
1,267 

133 
310 
489' 
603 
'339 

.• : 198 

AREA · 3 

2,305 
. 697 

501 
1,71 
193 

6Ia 
29 
29 

~. 

AREA 11 

319 
Ja71 
278 
134 
13 

-. 

TOTAL 

:.'~2.317 
2.439 
1.055 
2.083 

, 2,017 
30'( 
629 

1,128 
1,257 

• '. 597 • J,4S 

--------~--------------------~~~---------------., . . 
~) tr~ort 1n 10 hachl tongtine units 
______ ~AR~EA~1~--~AR~EA~=2--~AR~EA~~3--~AREA~~4~--~TO~~ 

),963 
1961& 
~65 
1966 
1967 
1968 
1969 
1970 
1911 
1972 
1913 

)963 
19611 
1965 

• 1966 · 
1961 

.1968 
1969 
1970 
1971 
19.]2 
1913 

53.251 
5.210 
!,032 

. 2,218 
2,21,9 

501 
1.383 
2.611 
3.217 
2.353 
1,723 

77.312 
11&;101 

956 
. 3.261, 

5.928 
1.073 
l..791 
2.069 
3.263 
6.716 
9.299 

. 
r 

51.020 
ll .. 596 
6,026 
5.694 
1.033 . 

6~7 
223 
295 

13.361 
9,399 

10.200 
4.826 
.151 

-.. - . 

AREA 1 AREA 2 AREA 3 AREA 4 

88.6 
63.3 

182.2 
330.1 
2};1.9 
219.6 
209.1 
228.4 
203.3 
109.6 
143.1, 

65.1 
66.7 
92.1 

222.6 
213.7 
124.0 
172.5 
236.2 
1t}4.8 

50.5 
21.3 

lao.1a 
60.1 . 
62.4 
82.1 

186.8 
98.9 

130.0 
98.3 

23.9 
50.1 

. 27.3 
27.8 
86.1 

200,956 
40,312 
?O.214 
~6.059 
9.361 
2,221 
3,403 
5.035 
6,1&80 

10.147 
l.l.,622 

TOTAL 

61.6 
60.5 
52'.2 

'129.7, 
215.5 
138.2 
184.6 
221,.0 

'19" .0 
56.8 
39.1 

1. B.y f1Gh1ng year (from November of th~ previou3 ye~ to Octob~r 
or the statistic year). . . . . -. .. 

2 Areas defined 'n Figure' 8. 

.. 
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Table 4., __ Catch1 , effort. and catch per unit effort of sablefish 
, • " 2 " 

by Japanese Land-based Fishery stern trawle~s by area in the 

Bering Sea. 

1) Catch in metric tons. 
AREA 1 AREA 2 AREA 3 AREA Ii TOTAL 

'1967 - 2,~41 1,211 243', 3,895 
'1968 ' 5,009 '0 2,747 99 7.855 
19~9 6,505 2,032 ', 344 8,881 
1910 2,971 ,1,059 173 4,203 
1971 6,050' ,808 348 7,,206 
1972 - 6,032 1,549 174 7,755 
l.913 2,346 848 6l. 3,258 

• 

, " ' . ", 

2) Effort in hours'. 
I 

AREA 1 AREA 2 AREA 3 AREA Ii TOTAL 

1961' . , '15,956 7,595 3,8qt. 27 t 395 
1900 ' '30,321 .-..-:> ()""I ---,, ;; . .. ... 3 11 535 57.830 
1969 38,776 19,034 4,651 62,461 
1910 46,596 30,173 4,440 81,209 
1911. . 57,781 25~780 10.,026 93,587 
'07!> 63.J!6~ 52 J"i n t:. B ' ., ... "'" "7MM 

'-I. 19 ........... : I 4;--, .- , r" ~ 

' 4~277 191;i 36,501 33,430 74,214 
,; 

3) Catch in kilograms of blackcod per hour tral-11ing. 
AREA 1 AREA 2 AREA 3 AREA Ii TOTAL 

1967 153.0, 159.4 63.2 142.2 
,,1968 16;.2 114.6 28..0 135.8 
1969 - '161.8 100.8 ' 74.0 . 142.2 

'.1910 63.8 35.1 ' 39.0 51.8 
'191l. 104.7 31.3 34.7 ' 77.0 
1972 . 95.1 29.5 25.5 63.2 
1913 ~ ·64.3" . 25.4 1~.0 43.9. 

l' B.r fishing year. 
2 Area defined i~ Figure 8. 
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1· Table 5.--Catch • effort, and catch per unit effort of sablefish by 
, , 

Japanese Longlincrs and Land-based ·Fishery stcrn trawlers in 
. 2 

. ',th~ Aleutians • 

. .. -, . . . . . . .. , 
• (1) Longline 

.. --_ ...• - . --_ .. . . 

. . 
• 

(2) 
• 

. Ycc:r 
• . . 

1963. 
1964 .. 1965 
1966 
1997 

. i,968 
1969 
1970 

• 1971 
" 1972 

1973 

Catch in . 
m!:tric tons 

778 
903 
220 
965 
782 
390 
541 
581 
S58 
478 

, ° 796 

Effort in 
10'hach! 

5,438 
6,587 
2,013 

'4,305 
.• 2,649 

2',212' 
3,146 
2,1.39 
lr,09G 
2,199 
3,911 

, epue in 
l~g/l 0 h~chi 

143.1 
l:n·.l 

'.109.3 
~24.2 
295.2 
176.3 
172.0 
238.2 
136.2 
217.4 
203.5 

~-"" . --~~~----'--~-------------'--•. . . . . ~ 

0 , 

Stern tr::~11 
, 

. Catch !n Effort 1.n 
, 

° Year metric 'tons hours 

1967 197 1,718 
1968 873 3,363 
1969 1,.178 3,824 

,1970 633 5,i77 . 1971 1,~78 6,~i9 
£972 2,121 16;374 

° 1973 1,626 13,882 

• 

'1 . By, ff.shing year. 
2 Area dcfir.cd in Figure '8. 

. ~ . 

• • 

CPUE in 1{~ 
.per llour 

114.7 
259.6 
308.1 
122.3 
233.5 
129.5 
117 •. 1 

, 
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Table 6.--Catch1, effort, and catch per unit effort of sablcfish by 
Japanese Longliners b~ area~ in 'the ~ortheastern ~acific Ocean 

UI . C:J.fch in metric tons. .. --.-......-
Area .- 6 7 8 '9 10 ___________ w ______ ~ ____ ~.~ ____ ~.~..__. __ 

J9GB 
J969 
1910 
J971 
1~2 

1973 

62 
522 • 

1,016 
1.569 
3,2i8 
3,559 

690 
2,720 
5,008 
S.aBS 
1,029 
6,705 

. 

3,J35 
5,211 
5,532 
~,823 . 
6,894 
5,431 

G.GOl 
8,3-18 

10,114 
10, -132 
.t, · 2~3 

8,326 

C21 EHort in 10 h.,chi longline units 

1968 
1~S9 

. !97!) 
J911 • 
J972 
J973 

6 
318 

2,323 
A 101 -.. -.. 
8,539 

. J5,098 
16.935 . 

7 

3.722 . 
. ll.·US 

18. 931 . 
. 23,483 

34,920 
31.253 

'8 

12.268 
21,675 
22,190 
29,491 
33,751 
25.594 

9 

25,581 
31,555 
44,451 
53,051 
53,972 
4~, 5-i3 

• 383 
1.133 
2.4·10 

892 
759 
178 

• 
10 

1,113 
5,859 

]2,2J5 
5.675 

: 3. BOG 
3,561 

------
.Unknown . 

. ]31 
193· 

Un,,"own 

138 
931 

-... 

J'O~~8Ti 
J8.071 
2·f, .fSO 
24,802 
29.173 
24.840 

TOTAL ' 

43,608 
19,5?! 

12u;239 
141.553 

• 111, Sa? 

I3J CPUE in kilograms per 10 hachi longline pnits. : _., .. 
Area' 6 -

J968 
1969 
J970 
J9"(1 
J972. 

' J973 

• . 194.4. 
224. r 

.• 226.2 
lS3.1 
211.1 
212.5 

. _. 

7.. 
lSSA 
238.3 
2&1.5 
216.6 
201.3 
214.5 

1 · By fishing year 

8 . -
:>..55.5 
240.1 
249.3 
231 • .( 
204.2 
212.2 

9 

258.2 
222.2 
2i!T.5 
196.6. 
207.8 
205.4 

2 Areas defined in Figure 8 

223.6 
193.4 
199.8 
]51.2 
1~9.( 

218.5 
.. 

TOTAL 

249.1. 
227.2 · 

. 2SS.2 
206.3 . 
206.1 
210.1 
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Table 7.--Catch, effort, and catch per unit effort 
of sab1efish by U.S. trawlers in area 11 (Eureka-
Monterey), 1963-73. 

Catch!/in Effort in hours CPUE in 
Year metric tons trawling kg per hour 

1963 893 59,247 15.1 

1964 1,023 53,941 19.0 

1965 1,344 60,045 22.4 

1966 1,406 55,323 25.4 

1967 993 51,662 19.2 

1968 1,003 51,267 19.6 

1969 1,393 53,166 26.2 

1970 1,330 56,103 23.7 

1971 1,435 57,451 25.0 

1972 2,342 73, 466 31.9 

1973 3,235 81,472 39.7 

Data sources: PMFC data series, 1964-74. 

1/ Data include sablefish for animal food and in 
calendar years. 
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Table a ••• Catchll of sablefish ~nd estimated fishing effortY lIy all nations in the Bering 
Sea, Aleutians, and northeastern PE.cific Ocean, 1963-73 

, 
Bering Su Aleutian. NOTCheastern Paeifie Ot~an 

t::'lt-:h Cntch · 
Yur 

USSR!:! 
Ii_ ''':\~l"1ctln 

CPUE}/ ussafd 
N. AI1I~rLean 

JapAn and Total E!fort Japan anc! 
Others Othen 

1963 17 ,626 .. 0 17,6~6 0,0616 286,136 778 .. 0 
1964 8,262 .. 0 8,2~2 0.0605 136,562 975 .. 0 
1965 &,240 .. 0 8,240 0.0522 157,854 360 .. 0 
1966 11,981 .. 0 \ 11,981 0.1297 92,375 1,107 .. 0 
1967 13 ,457 274 0 13,731 0.2155 63,717 1,383 .. 0 
19~a 14,597 4,256 0 18,8;3 0.1382 136,418 1,661 _. 0 
1969 17,009 1,579 0 18,568 0,1848 100,584 1,804 .. 0 

1970 9,627 2,874 0 12,501 0.2240 55,808 1,277 .. 0 
1971 12,410 ',000 0 15,410 0.1940 79,433 2,571 .. 0 
1972 13,231 2,406 0 15,637 0.0588 265,935 3,307 .. 0 
1973 6.395 1,254 0 7,649 0,0383 199,713 2,875 .- 0 

Notatlonl Unknown catch (~.). 

11 Cateh In aetrlc ton. by fishing year In Japan and calendar yaar ift othe~ Dation •• 
2! Effort es:l~tec! in tens of hachi 10r-gl1n. unit •• 

T,.tal CPUEV Effort Japan USSIl 

778 0.1431 5,437 1,681 .. 
~75 O.lHl 7,112 1,041 .. 
360 0.1093 3,294 2,107 . . 

1,107 0.2242 4,938 3,527 .-
1,383 0,2952 4,685 5,778 --
1,661 0,1163 9,421 17 ,571 .-
1,604 0,172"0 10,488 23,041 .. 
1,277 0,2382 5,361 28,841 980 
2,571 0.1362 18,877 29,296 762 
3,307 0,2174 15,212 38,713 834 
2,875 0.20H 14,128 32,521 236 

l! cpeE In aetrlc toni per 10 haehl Japanele 10nglin. unit •• 
~! Includ~na ~tch froo Aleutian. becau •• USSIL doe. not report .eparatel, their catch fraa .. Tina Saa an4 Aleutian. rellon •• 
ii AaI~4 to be .2494 for 1963.67. 

Cntch 
N. /v".rlean 

cpuElI and Total 
Oth~r. 

3,328 5,009 0.2494 
4,296 5,337 0.2494 
3,953 6,060 0.2494 
4,112 7,639 0,2494 
3,799 9,577 0,2494 

- 2,604 20,175 0,2494 
3,153 26,194 0.2276 
3,262 33,083 0.2357 
3,010 33,068 0.2063 
3,755 43,302 0.2061 
4',548 37,305 0,2107 

All Rei10ns 
C"",blMd 

IEffort E(fort Catch 

20,084 311,651' 23,413 
21,399 165,073 14,574 
24,298 185,446 14,6~0 

30,630 127,943 20,727 
38,400 106,802 24,691 
80,894 226,733 40.6~9 

.15,08& 226,160 46,5S6 

140,361 201,530 46,861 
l60,291 258,601 51,O~9 

210,102 491,249 62,2~6 

177,053 390,894 47,829 
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Table 9.--Management implications suggested by 
generalized stock ·production model for the sab1efish 
stock in the Bering Sea and the northeastern Pacific 
Ocean region. 

m parameter 

11 Unexp10ited population density-

Optimum CPUE11 
21 . 

Optimum fishing effort-

Maximum sustainable yield (MSy)lI 

MSY variance 

MSY 95% confidence interval 

!! Catch in metric tons per 10 hachi. 

'1/ Hachi long line units. . 

3/ Metri-: to!1S. -

2.98 

.2409 

.1388 

3.27 x 106 

45,387 

1.05 x 108 

25,344-65,429 



43 

Table 10.--Overa11 CPUE and catch trends for sab1efish, 1963-73. 

, 
Unweighted CPUE bl Region- All Regions Combined i 

Bering Northeastern Weigh27 d Unweig~Ted Tota14/! 
Year Sea Aleutians Pacific CPUE- CPUE- Catch- ; 

1963 .0616 .1431 -- .1645 .0751 23,413 

1964 .0605 .1371 -- .1770 .0883 14,574 

1965 .0522 .1093 2J .1706 .0791 14,660 

1966 .1297 .2242 -- .2100 .1620 20,727 

1967 .2155 .2952 -- .2456 .2312 24,691 

1968 .1382 .1763 .2494 .2058 .1795 40,689 ! 
~ 

1969 .1848 .1720 .2276 .2070 .2060 46,586 

I 1970 .2240 .2382 .2356 .2325 .2325 46,861 , 
! 

1971 .1940 .1362 .2063 • 1928 .197/ • 51,049 ! , 
! 

i 
1972 .0588 .2174 .2061 .1635 .1267 63,246 I 

I 
I , . j 

1 1973 I .0383 .2035 .2107 .1580 .1224 47,829 I 
I 

i 

!I CPUE in tons per 10 hachi Japanese long line units from Table 8. 

1/ Weighting factors 
Bering Sea 
Aleutians 
Northeastern 

according to area of fishing grounds 
= 134,600, factor = .30 
= 62,300, factor = .14 

Pacific = 258,500, factor = .56 

1/ Total catch/total effort from Table 8. 

~/ Catch in metric tons by all nations from Table 8. 

1/ Assumed to be .2494 for 1963-67. 

in km
2 as follows: 
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Figure 2. Sablefish catch by Japan by f i shing gear for the Bering Sea 
(including the Aleutians regi~n) and the northeastern Pacific 
Ocean, 1958-73. Unknown catclles for 1961-62 are presumed to have 
been made by longline gear. 
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BERING SEA 
o (including Aleutians) 
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0 
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I • .0 l 0 

·0 0 

Figure 3. 

KS-~T-NPLG 

LB 
NPLG 
NPT 

o 0 0 
0: , 

Sablefish catch by Japan by type of fishery 
in the Bering Sea and the nor~heastern 
Pacific Ocean, 1958-73. 

: MOthership-North Pacific trawl-North Pacific longline 
gillnet fishery_ 

: Landbased dragnet fishery. 
: North Pacific longline-gillnet fishery. 
: North Pacific trawl fishery. 
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Figure 4. Sablefish catch by Japan in the northeastern 
Pacific Ocean region, 1965-72. 



Release and Recovery locations for tagged
sablefish in the Bering Sea and the north
eastern Pacific Ocean. The lines with
arrows indicate the direction of mitation.
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Figure 6. The Walford graph test for growth rate 
changes for sablefish in the Bering Sea 
using back-calculated fork length data 
by ·age. 
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Figure 8. Areas defined for catch-effort data analysis. 
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AREA 4 

20 200" -- - - - - - - - ... -. - .. - --

100· - - - - - - - • - - - - ... - -
_~ ..... ••• 1' ..... -.. . ......... . ~ 

o .TTT---il,'1 • 
1963 6S 67 69 71 73 196~ 6S 67 69 71 73 
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20 

10 
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. . .. '. 
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Figure 9. Catch per unit effort (CPUE) trends for sablefish 
by Japanese " longliners (solid line) - and landbased 
dragnet vessels (dotted lines) by area in the 
Bering Sea and Aleutian~. Longline CPUE in kg per 
10 hachi units and dragnet vessel CPUE in kg per 
hour trawl ing. 
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Figure 10. Catch per unit effort (CPUE) tre~d$ for 
sab1efish by Japanese long1iners in areas 
6-10 and by United States ' traw1ers in area 
11 of the Northeastern Pacific Ocean. 
Long1ine CPUE in kg per 10 hachi units and 
trawl CPUE in kg per hour trawling. 
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Figure 11. Length composition of sablefish caught by Japanese 
fisheries in the Bering Sea and the northeastern 
Pacific Ocean. 
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Figure 12. Age composition of sablefish caught by 
Japanese longliners in the Bering Sea 
~nd the northeastern Pacific Ocean. 
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Figure 13. Total catch and overall catch per unit 
effort (weighted and unweighted) trends 
for sab1efish in the Bering Sea, Aleutians 
and Northeastern Pacific Ocean regions 
combined. 


