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STATUS OF THE PACIFIC HERRING FISHERIES AND 

RESOURCE OF THE EASTERN BERIN_G SEA 

by V. G. Wespestad 

INTRODUCTION 

The Pac-ifi-c herring (Clupea- harengus pa-llasi) in th-e- eastern Bering-.Sea 

has been heavily exploited by the Japanese and Soviet fleets since the early 

1960's. In recent years the catch and catch per unit effort (CPUE) have 

declined for trawlers fishing herring stocks on winter grounds northwest 

of the Pribilof Islands. While not conclusive, these declines may be indica

tive of overfishing. In the western Bering Sea, the catch and CPUE of the 

Japanese gillnet fishery declined severely in the span of a few years fore

shadowi-ng the bilateral Japanese-Soviet agreement closing the fishery due to 

stock depletion (Mason 1976). 

Cushing (1973) enumerated the decline of four herring stocks: Downs, 

East Anglian, Norwegian and Hokkaido. He attributed these declines to 

recruitment overfishing on low abundance year-classes. Catch statistics 

indicate that herring stocks in the eastern Bering Sea have been severely 

reduced. Since herring abundance fluctuates with the success of individual 

year-classes the declines in these stocks may be a natural phenomenon; 

however, as stock decline has been sustained for several years it appears 

that eastern Bering Sea stocks may be undergoing recruitment overfishing. 

To arrest the present decline and to rebuild stocks to higher levels of 

abundance management must be based on the fluctuating nature of herring 

abundance and harvests be adjusted to the size of the stocks. If eastern 

Bering Sea herring stocks continue to decline there could be severe impacts 



to coastal Indians and Eiskimos who engage in subsistence fishing, and the 

developing U.S. commercial herring fishery._ 

EASTERN BERING SEA HERRING FISHERIES 

Inshore commercial herring fisheries developed in Norton Sound in 1909 

and in 1928 at Dutch Harbor, Unalaska Island {Rounsefell 1930). The Unalaska 

fishery continued until 1945 but ~the Norton Sound fishery ended some years 

earlier. These fisheries ended due to a decline in demand and prices for 

salted and cured herring. In recent years a U.S. fishery for herring roe 

and roe-on-kelp has developed along the Bering coast. Most of the corrmercial 

herring fishing occurs in Bristol Bay, in the area of Togiak Bay {Warner 

1976). Roe-on-kelp has been harvested since 1968 with a record harvest of 

134 mt reported for 1976 {Table 1). U.S. commercial fishing for whole 

herring has occurred annually since 1967, with the exception of 1971 and 

1976 when low prices curtailed operations. Catches were largest at 122 and 

112 mt in 1967 and 1975. In 1976 conmercial fishing took plack at St. 

Michaels and Golovin Bay in Norton Sound with a catch of 7.73 mt reported 

for St. Michaels {Barton 1976). 

In 1977, four new U.S. processors entered the whole-herring fishery in 

. 1/ Bristol Bay (Regnart, Pers. Comm.)_. A minimum of 35 gillnet and six purse 

seine vessels were employed with catches totalling approximately 2,900 mt. 

This harvest was lower than anticipated due to late breakup of the ice pack 

and failure of processing equipment. However, the fishery was considered 

succ~ssful and operations are planned again in 1978. Commercial herring 

fishing also occurred at· Golovin and Norton Bays in Norton Sound in 1977. 

y Ron Regnart, AYK Regional Manager, Alaska Department of Fish & Game, 
Anchorage, Alaska. 



While commercial herring fisheries have been transitory, _ the subsistence 

fishery of Alaskan coastal natives is an important annual event. Herring is 

the first species to appear after ice breakup, and runs are relatively short. 

Native fishennen catch as many fish as they can and preserve them by drying 

for winter use. Herring account for a major portion of the subsistence catch 

by Bering Sea coastal natives (Barton 1976). 

As part of the Outer Continental Shelf Energy Assessment Project (OCSEAP), 

an inventory of native subsistence fisheries is being made by the Alaska 

Department of Fish and Game. In 1976, 75-80% of the western Alaska villages 

engaged in subsistence fishing were surveyed; natives on the Alaska Penin-

sula also engage in subsistence fishing for herring but the extent of their 

fishery is unknown. A minimum of 83 mt of herring were taken in 26 western 

Alaska villages located between Point Hope and Cape Newenham (Figure 1). 

Estimates could not be made in some of the northern villages because 

spawning runs had not arrived at the time of the survey. Catches were 

largest in the Nelson Island villages (Toksook, Umkumiut, Tanunak), which 

are located in a primary herring spawning area (Barton, 1976, Figure 1). 

Barton found that villages south of the Yukon River are more dependent on 

subsistence fishing than villages north of the river. This is thought to 

result from greater availability of big game animals and marine mammals as 

a food source and the lower abundance of herring north of the river. 

Foreign fishing of eastern Bering Sea herring stocks began in 1961 after 

Soviet exploratory trawlers located the herring winter grounds northwest of 

the Pribilof Islands. The Japanese entered the trawl fishery on the winter 

grounds in 1964 and also pegan a gillnet fishery east of 175°W in 1968 

(Low 1976). The trawl fishery operates mainly inside the 200-meter contour 



between the Pribilof Islands and St. Matthew Island from November to April 

(Figure 2). The Japanese gillnet fishery operated from April to June from 

Bristol Bay to Norton Sound until 1977 when those coastal waters were closed 

to protect native subsistence fisheries. The Republic of Korea (ROK) 

operated a small trawl fishery for herring between Kuskokwim Bay and Norton 

Sound in 1973 and 1974. 

Total catch data for the winter trawl fishery are available from 1967, 

when the Soviets began reporting catches to the U.S. Catch data for the 

Japanese trawl and gillnet fisheries have been reported through the INPFC 

since 1964. The available catch data show that peak production occurred in 

1968-69 when 128,175 mt were harvested (Table 2). Since 1968-69 production 

has steadily declined; thecatch increased slightly in 1976-77 based on 

partial catches, but was still only 15% of the 1968-69 peak. 

STATUS OF STOCKS 

The status of eastern Bering Sea herring stocks is difficult to 

evaluate because of the limited age and size distribution data from the 

fishery and the lack of Soviet CPUE data. Also, a lack of good information 

on stock units and their abundance or the relative strength of spawning 

stocks makes it impossible to determine what portion of the resource is 

being utilized. Japanese catch and effort data are available by month and 

vessel size for 10 longitude by ½O latitude areas. The Soviet Fishery, 

which accounted for 75% of the herring catch from 1967 to 1974, has only 

supplied the U.S. with total annual catches. 

The Japanese data reveal that both catch and CPUE for class 6-9 trawlers 

dropped from the peak years in the late 1960 1 s (Figure 3a). CPUE (mt/hr) 

for stern trawl vessel sizes 6-9 has decreased from a high of 6.80 in 1969-70 



to 0.77 in l973-74. For vessel sizes 4 and 5, CPUE declined from 1.75 in 

1968-69 to 0.29 in 1974-75. CPUE for side trawl vessel sizes 3-5 decreased 

from 1.11 in 1967-68 to 0.33 in 1971-72. Japanese stock density indices 

also indicate a decline in herring abundance (Table 3). CPUE for the eastern 

Bering Sea gillnet fishery does not reveal any trend in the abundance of 

eastern Bering Sea stocks (Figure 3b). The absence of a downward trend in 

the gillnet CPUE data may be due to the gillnet fishery targeting on spawning 

concentrations which may not reflect abundance of the total population. 

The value of Japanese CPUE data for stock assessment has diminished 

in recent years because of the decline in directed effort to herring in the 

trawl fishery. Catches in 10 x 30' blocks and months where herring made up 

30% or more of the catch declined to levels that may no longer provide 

meaningful CPUE values (Table 4). This decline in directed effort is 

assumed to reflect a decline in herring abundance, but it may also be 

partially a result of increased pollack abundance. 

Some herring length frequency data are available for the Japanese 

fishery from 1965 to 1971 and for the Soviet fishery in 1964 and 1976 (Table 

6). These size frequency data compared with size and age data collected by 

Alaska Department of Fish and Game show that the herring harvests of the 

late 1960's-yearly 1970's were made on older and larger herring than in more 

recent years. 

Aerial surveys of spawning populations in Norton Sound by biologists of 

the Alaska Department of Fish and Game also reflect a decline in the abun

dance of herring in recent years. A total of 236 and 137 schools were ob

served along beaches between St. Michaels and Unalakleet during 1968 and 

1972, respectively (Table 5). During 1975 and 1976, when aerial surveys were 
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intensified as a result of OCSEAP funding, no more than 10 schools were ob

served in any year in this same area. A similar trend is fndicated for 

surveys made at Cape Denbigh. Similar comparative data are not available 

for other spawning areas. However, department biologists familiar with the 

Togiak area of Bristol Bay believe that the 1976 spawning population in this 

area was above average i~ magnitude. 

Length frequencies taken by U.S. observers aboard Soviet and Japanese 

trawlers in winter 1976-77 indicate mean sizes of 22.4 cm and 24.6 cm for 

herring in the respective catches. The smaller mean size and younger ages 

of the catch than in earlier years is indicative of a stronger than average 

year class entering the fishery. Age-length data from the OCSEAP surveys 

give supportive evidence that the 1972 year class was stronger than previous 

year classes as it comprised 69% of all inshore samples. 

The various lines of evidence show a deterioration in the condition of 

eastern Bering Sea herring stocks between the late 1960's and early 1970's. 

Calendar year catches in 1974-76 have averaged only 15% of the peak catch 

in 1970 and mean size and age of the stocks have been reduced. Since the 

1973-74 fishing year, catches have stabilized around an average of 18,000 mt 

annually. Possible signs of improvement in the condition of the stocks were 

provided by the increased catch in the 1976-77 fishing season, over that in 

the 1975-76 season, and the apparent strength of nev,ly-recruited year classes. 

Additional evidence is needed, however, to conclusively demonstrate that 

stock abundance has increased and improved catches were not due to better 

fishing conditions in the winter of 1976-77. On the basis of information now 

available, the condition of the herring resource can not be considered to have 

improved substantially, nor is it currently capable of producing at the level 

of )ts historic potential. 
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tble J.. --Commercial harvests and wh~7esale value of Pacific herring and herring roe-on-kelp 
in Bristol Bax 1 1967-1976.- (from Barton et al 1977) 

~ar Herring Roe-on-Kel:e 3/ 
Number Number Catch 21 Number Number Harvest Total 

of O:eerators of fishermen (kilo.)"""" of O:eerators of fishermen (kilo.) Value 

~6 7 1 27 121,974 $ 27,000 
)68 2 37 82,449 1 1 24,767 68,000 
~69 2 23 42,857 1 3 4,593 15,000 
no 3 17 25,036 1 5 17,624 17·,000 
~ 71 2./ ~; _y 1 12 23,494 31,000 
}72 1 73,680 1 12 29,105 50,000 
}73 2 26 46,333 1 10 5,260 27,000 
}74 2 11 !!_/ 111,702 3 23 56,993 193,000 
n5 2 39 50,433 2 44 50,389 142,000 
n6 2.I 4 &./ 134,165 127,000 

>tal 15 199 554,465 15 346,391 697,000 
(1967-

72) 69,199 
,rerage (1973-

2 25 75) 69,490 1. 7 38,488 70,000 

/ All herring and kelp production are of Togiak origin. 
/ Catch in pounds reflects only the female herring from 1967-72 where most males were discarded and 

not weighed. Catches since 1973 include weights for sexes combined. 
/ Harvest of roe-on-kelp has been limited exclusively to rockweed kelp (Fucus furcatus). 
/ Includes some effort by purse seine gear with remainder of catch taken with gill nets. 
I No commercial effort for whole herring. 
/ Preliminary figures. 

CX) 
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Table 2 .--An-nual her·ring catches (mt) by 
Bering Sea. 

Trawl fishery Gillnet 
Fishing year USSR· 

(July-June) 

1964-65 ~/ 

196.5-66 .§_/ 

1966-6 7 2-f 

196 7-68 9,800 

1968-69 75,379 

1969- 70 92,228 

19 70- 71 60,126 

1971-72 67,547 

1972-73 39,999 

1973-74 16,810 

1974-75 15 ,039 

1975-76 9,518 

1976- 77 18,097d/ 

2_I Not avc:i.ilable. 

i/ Incomplete. 

c/ Preliminary. 

Japan fishery 
Japan 

1,362 

3,117 

2,831 

9,486 818 

50,857 1,949 

23,901 1,585 

24,236 4,603 

13,143 472 

346 1,878 

219 3,337 

2,663 736 

2,ns:=J2,6&s 

l,277d/ !!_I 

Japan and the USSR in the eastern 

Total trawl Total trawl and 
and gillnet gillnet catch--
catch--fishing calendar year 
ear Year Catch 

E_f 1965 'El 

.'e./ 196.6 'p_/ 

'El 196 7 'p_/ 

20,104 1968 65,805 

128,185 1969 130,117 

117,714 1970 145,547 

88,965 1971 46,130 

81,162 1972 60,458 

42,223 1973 36,274 

20,366 1974 25,435 

18,438 1975 16,015 

14,914 1976 22,395 

19,37¢1 

!}_/ Preliminary USSR catch for July 1976 through February ·1977. 
Preliminary Japanese catch for January and February 1977. 

Data sources: Japanese fisheries--INPFC Docs. 833, 879, 1021, 1102, 1275, 
1339, 1423, 1525, 1599, 1692, 1769, 1802, 1804, 1806, 1813, 
and 1911. 

USSR fishery--1967-77, furnished by the USSR under provisions 
of US-USSR fisheries agreements. 
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le 3.--Herring CPUE ancl stock density indices fer the Japanese trawl fishery east of 180° in the Bering Sea, 
1967-68 - 1973-74 ~/. 

STERN TRAWL SIDE TRAWL ---·-· .. 

hing Vessel sizes 4 and 5 E._/ Vessel sizes 6-9 Vessel sizes 3-5 
r Catch Effort CPUE Catch Effort CPUE Catch Effort CPUE Stern trawl 
-Jun (mt) (hr) (mt/hr) (mt) (hr) (mt/hr) (mt) (hr) (mt/hr) Ave. density index (mt/hr) 

7-6f: 5,165 4,137 1.25 1 ,643 786 2o09 2,401 2,614 1.11 

8-69 22,519 12,842 1. 75 23,873 5,159 4.63 2,917 3,896 o. 75 6.105 

9-70 8,692 10, 728 0.81 13,212 1,942 6.80 957 2,046 0.47 4.179 

0-71 10,316 9,747 1.06 13,329 1,979 6.74 480 782 0.61 4.218 

1-72 5,670 10,048 Oo56 7,294 4,784 lo52 6 18 0.33 l.593 

2-73 70 38 1.84 

3-74 10 13 Oo 77 

4-75 292 1,006 0.29 1 6 0.17 

rces: INPFC Docs. 18 70, 1887, and 1911. 

CPUE computed for months and 1°x30 1 blocks in which herring accounted for 30% or more of the catch. 

Vessel size codes changed November 1, 1973: V.S. 4-5 = v.s. 1, 2, 3, 4 in new code 

V.S. 6-9 - V.S. 5-9 in new code 
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Table 4.--Total catch, directed c~tch, incidental catch and percentage 
of incidental catch of herring in the Japanese trawl fishery. 

Year Total trawl Directed Incidental Incide.ntal 
(Jul-Jun) catch ·(mt) catch.3!./ (mt) catch (mt) Total(%) 

1967-68 9,486 9,209 277 3.0 

1968-69 50,857 46,392 4,465 9.0 

1969-70 23,901 22,861 1,040 4.0 

1970-71 24,236 24,125 111 0.5 

1971-72 13,143 12,970 173 1.0 

1972-73 346 70 276 80.0 

1973-74 219 10 209 95.0 

1974-75 2,663 292 2,371 89.0 

Directed catches are those in which herring accounted for 30% or more 
of the catch. 

Sources: INPFC Docs. 833, 879, 1021, 1102, 1275, 1339, 1423, 1525, 1599, 
1692, 1769, 1802, 1804, 1806, 1813, 1911. 



Table 5.-Aerial survey counts of herring schools observed along Norton Sound 
be·aches. 

Date Smalll/ MediunJ./ Large]/ Total Survey conditions 

St. Michael to Unalakleet 

6/18/68* 155 63 18 236 Fair 
6/20/72* 99 35 3 137 Fair 
6/7 /74* 9 9 3 21 Poor-fair 
6/27/15*- 0 0 0 0 Good 
6/10/76*4/ Q 3 0 3 Fair 
6/26/76* 7 3 0 10 . :irlr 

Cape Denbigh (Southside) 

6/16/72 6 7 5 18 Fair 
6/10/75 6 0 1 7 Good 
7/5/75 4 3 4 11 Good 
6/20/76* 1 1 1 3 
6/26/76 1 1 1 3 Fair 
6/30/76* 0 8 0 8 Fair 

* Indicates spawning activity was observed in addition to herring schools. 

1/ Estimate of school surface area: less than 50M2 • 

]/ Greater than 450M2. 

!!..I Species of sighted schools unknown. 



Table 6 .--Me·an length of herriµg taken in the fishery by all gear in all months 
in the eastern Bering Sea and -mean length of herring take.n in western 
Alaska coastal waters.~/ 

Year 

1964~./ 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

Foreign fishery 
Mean 

length 
(cm) 

26.60 

29.83 

27.16 

26.20 

29.04 

30.66 

30.81 

29.21 

22,3#/ 

24. 6o'E-1 

Sample 
size 

3,101 

155 

48 

99 

4,771 

3,951 

3,813 

4,299 

1,065 

916 

Probable 
average 

ages 

7 

8-9 

6-7 

5-6 

8-9 

9-10 

9-10 

8-9 

3-4 

4-5 

Mean 
length 

(cm) 

23. 30 

28.60 

Coastal samples 

Sample 
size 

339 

350 

791 

Location 
of sample 

Norton Sound 

Bristol Bay 

Alaska Peninsula 
to Yukon River 

~/ Standard lengths taken in coastal samples; fork length in foreign fishery. 

'I!./ Seventy percent of herring in fishery was age 7; in Norton Sound 32% was 
age 6, and 30% was age 7 • 

.s:./ Mean length of herring in November trawl catch. 

ii Mean length of age 4 fish. 

!=,_I Mean length of herring in February trawl catch. 
Foreign 

Sources: Fishery: 

Coastal: 

Rumyantsev and Darda, 1970; 
U.S. Observer Reports. 
Alaska Dept. Fish and Game, 
Bristol Bay data report No. 

INPFC Docs. 

1964 Annual Report, AYK area; 
17; Barton et al. 1977. 
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Figure 1. --Location of Alaskan villages engaged in subsistence fishing for 
herring. Parentheses indicate the 1976 catch in kilograms. 
X herring taken, but quantity unknown; NR = no herring reported 
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Figure 2 .--Locations of the Bering Sea herring fisheries. 
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YEAR 

Figure 3 o--Catch per unit effort for the Japanese trawl (A) and gillnet (B) 
herring fisheries in the Bering Sea east of 180°0 (Modified from 
Mason, 19760) 


