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FOREWORD

This report has been prepared in response to a growing demand for information
pertaining to herring resources in the Bering Sea. Much of the demand has been
from the U.S. fishing industry which is primarily interested in herring distri-
bution and the feasibility of establishing fisheries. To fulfill these and
other more general requests, the available relevant information relative to
exploitation and distribution have been included in this report. Also included
in entirety are the reported herring catches of the Japanese Bering Sea
fisheries. These are reported monthly by longitude and 1/2O latitude and
are probably the best indicators of the feasibility of commercial exploitation

by the U.S. fishing industry.



Introduction

In recent years, a combination of declining stocks in traditional
fisheries and harvest reductions in the new 200-mile fishery zones of several
nations has led to a shortage of herring supplies in world markets. This
shortage has spurred interest in the development of herring fisheries by the
U.S. fishing industry.

The eastern Bering Sea is presently the area of greatest increase in
domestic exploitation. Until 1977, herring production in the eastern Bering
Sea was primarily a foreign activity with very little domestic production.

In 1977, domestic production increased to over 2,500 mt from less than 100 mt
in 1976, and in 1978 increased to around 7,000 mt. Harvests are expected to
further increase in the coming years.

To assist a U.S. fishing industry in the development of an eastern Bering
Sea herring fishery, the information available through the National Marine
Fisheries Service (NMFS) and the Alaska Department of Fish and Game (ADF&G)
pertaining to herring life history, distribution, and past exploitation has
been compiled in this report. Most of the available information comes from
NMFS and ADF&G Outer Continental Shelf Environmental Assessment Program surveys,
Japanese fisheries data, and Soviet exploratory fishing efforts in the early
1960's. Many gaps exist in the data base and inferences must be made from
investigations in other areas, primarily southeastern Alaska and British

Columbia.



History of exploitation

Domestic 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 price for salted and
cured herring, the principal products of these fisheries.

In 1961, foreign fishing of eastern Bering Sea stocks began when Soviet
exploratory trawlers located the herring winter grounds northwest of the
Pribilof Islands (Figure 1). Herring were abundant on the winter grounds,
and the Soviet fleet increased annually until 1964-65 when 100-150 vessels
fished for herring. In the 1965-66 season, only 15 trawlers were engaged in
the fishery because commercial concentrations of herring could not be located.
After the 1965-66 decline, Soviet effort continued to increase into the early
1970's and then declined as herring abundance decreased to where, by 1975-76,
most of the effort was directed to pollock and very little to herring.

The Japanese joined the Soviets in trawling for herring in the eastern
Bering Sea in 1964 and began a gillnet fishery east of 175°W in 1968 (Low 1976).
The Japanese trawl fishery operates mainly inside the 200-meter contour between
the Pribilof Islands and St. Matthew Island from November to April. The
Japanese gillnet fishery operated from April to June from Bristol Bay to
Norton Sound until 1977 when coastal waters east of 168 W and north of 58°N
were closed to protect native subsistence fisheries. 1In 1977, a limited
amount of gillnetting occurred outside the closed area, but none in 1978

as the closure line was extended from 580N to the Alaska Peninsula.
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Japanese catch statistics have been reported through the INPFC since
1964. Official Soviet catch statistics are only available from 1967. Catch
data prior to 1967 are from estimates by agents of the Bureau of Commercial
Fisheries Law Enforcement and Surveillance Division or unofficial Soviet reports.

The Soviets reported harvesting 10,000 mt in the 1959-60 fishery (Shaboneev
1965). By 1963-64, it was estimated by surveillance that the Soviet catch
had increased to between 150,000 to 200,000 mt for the season. The catch
declined in the following years when the Soviets failed to locate herring
concentrations. Soviet harvests increased again in the late 1960's-early
1970's to a high of 92,228 mt in 1969-70 but since then have been generally
declining, with 9,518 mt and 18,907 mt reported for 1975-76 and 1976-77,
respectively (Table 1).

Japanese trawl catches have generally paralleled Soviet catch trends
(Table 1). Japanese trawl catches were extremely low in 1972-73 and 1973-74,
but rose to an average of about 3,000 mt in the following years. The gillnet
catches have shown no trend, but low catches appear to occur in years of
heavy pack ice.

The overall catch trend since 1967 when official USSR data became available
shows that peak production occurred in 1968-69 when 128,175 mt were harvested.
Since 1968-69, production has steadily declined; the catch increased in 1976-77
to approximately 2,000 mt, but was still only 17% of the 1968-69 peak (Figure 2).
In recent years a U.S. fishery for herring roe and roe-on-kelp has developed
along the Bering coast. Most of the domestic commercial herring fishing occurs

in Bristol Bay, in the area of Togiak Bay (Warner 1976). Roe-on-kelp has been
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Table 1.--Annual herring catches (mt) by Japan and the U.S.S.R. in the eastern
Bering Sea.

Total trawl Total trawl and
Gillnet and gillnet gillnet catch--
Fishing year Trawl fishery fishery catch--fishing calendar year
(July-June) U.S.S.R. Japan Japan year Year Catch
1964-65 a/ 1,362 — b/ 1965 b/
1965-66 a/ 3,117 - b/ 1966 b/
1966-67 a/ 2,831 - b/ 1967 b/
1967-68 9,800 9,486 818 20,104 1968 65,805
1968-69 75,379 50,857 1,949 128,185 1969 130,117
1969-70 92,228 23,901 1,585 117,714 1970 145,547
1970-71 60,126 24,236 4,603 88,965 1971 46,130
1971-72 67,546 13,143 472 81,162 1972 60,458
1972-73 39,999 346 1,878 42,223 1973 36,274
1973-74 16,810 219 3,337 20,366 1974 25,435
1974-75 15,039 2,663 736 18,438 1975 16,015
1975-76 9,518 3,119 2,668 14,914 1976 23,330
1976-77 18,097 3,449 551 22,0979/ 1977 18,737
1977-78 4,888 2,353 a/

a/ Not available.

b/ Incomplete.

¢/ Preliminary.

d/ Preliminary U.S.S.R. & Japanese catch through December 1977.

Data Sources: To 1977 - Japanese fisheries--Japan Fisheries Agency Data.

U.S.S.R. fishery--1967-77, furnished by the U.S.S.R. under provi-
sions of U.S.-U.S.S.R. fisheries agreements.

1977 - Data provided to the U.S. by Japan and the U.S.S.R in com-
pliance with provisions of P.L. 94-265.



harvested since 1968 with a record harvest of 134 mt reported for 1976 (Table
2). U.S. commercial fishing for whole herring has occurred annually since
1967, with the exception of 1971 and 1976 when low prices curtailed operatioms.
Prior to 1977, the larger catches were taken in 1967 (122 mt) and 1974 (114 mt).
In 1976 commercial fishing took place at St. Michaels and Golovin Bay in
Norton Sound with a catch of 7.73 mt reported for St. Michaels (Barton 1976).

In 1978, catches by U.S. fishermen rose to approximately 7,025 mt, with
the majority of this harvest coming from the Bristol Bay area;l/ Most of the
Bristol Bay catch came from the Nunavarchak section, but catches were made in
all sections from Hagemeister to Nushagak Peninsula (Figure 3).2/ Additional

catches were taken in the Goodnews Bay, Security Cove, and Norton Sound districts.

Distribution

Within the Bering Sea, herring are found in both the eastern and western
portions. In the western Bering Sea, herring occur all along the Kamchatka
Peninsula, in the Olytorsky Gulf and north into the Gulf of Anadyr (Andriyashev
1954). 1In the eastern Bering Sea, herring occur from Unalaska Island to Port
Clarence on the Seward Peninsula. Herring distribution is continuous into the
Chukchi Sea and Arctic Ocean from the eastern Bering Sea. Herring distribution
may also be continuous through the Aleutian Island chain as spawning herring
have been observed at Adak Island, and Japanese catch records report catches

from the western Aleutians. In the winter, herring concentrate on the

l/ Ron Regnart, AYK regional supervisor, Alaska Dept. Fish & Game-Personal
Communication.

2/ Skrade, J., 1978. Preliminary herring summary, Togiak, 1978. Alaska Dept.
Fish & Game. Unpublished report, 3 p.
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Table 2.-—-Commercial herring and herring roe-on-kelp harvests by inshore
American fisheries in the Bering Sea, 1964-77.2

Herringh/ Herring roe—on—kelpE/
Bristol Norton Bristol Norton

Year Bay Sound Total Bay Sound Total
1964 18 18

1965

1966

1967 122 122

1968 83 83 24 24
1969 43 2 45 5 5
1970 25 7 32 17 17
1971l 18 18 24 24
1972 73 15 88 29 29
1973 46 32 78 5 5
1974 112 2 114 Sk a7
1)7/5) )l 51 2il 51
1976 8 8 134 134
1977 2,540 10 2,550 125 tr. 125
19782! 7,025 13 7,025 148 3] 105

a/ Harvests expressed in metric tons.

b/ Herring harvested predominantly for extraction of sac roe. Bristol Bay
fishery initiated in 1967 with no fishery conducted in 1971 or 1976.
Spring fishery begun in Norton Sound in 1964 with no operations conducted
in 1965-68 or in 1975.

g/ Kelp predominantly rockweed (Fucus sp.).

d/ Preliminary

Source: Alaska Dept. Fish & Game (1977) and Skrade (1978).



continental slope to avoid the sub-zero c° waters of the shelf. 1In early
spring, herring begin to migrate to the coast for spawning which begins in
mid-May in the southern Bering Sea and continues into July in the northern
Bering Sea. In autumn, the herring begin to return to the outer shelf for
the winter.

The pattern of migration between the coast and the outer shelf has
effectively isolated Asian and North American herring. Prokhorov (1968)
reported separate wintering grounds and different age frequencies for Bristol
Bay and Olytorsky Gulf herring stocks. Some mixing could occur with herring
from the Gulf of Anadyr, but the distribution of catches of the Japanese
western Bering Sea gillnet fishery indicates that commercial concentrations
do not occur above Cape Navarin; so, although some mixing could occur in
winter, it is not believed to be significant.

The wintering area of eastern Bering Sea herring is located northwest of
the Pribilof Islands between latitude 58°N and 59°N and encompasses an area
of 800-1,400 kmz. Shaboneev (1965) reported that the location of herring on
the wintering grounds shifts in relation to the severity of winter (Figure 1).
In the winter of 1977-78, herring shifted farther to the northwest due to
extremely mild weather. While on the winter grounds, herring are found a few
meters off the bottom at depths of 105-137 m (Dudnik and Usol'tsev 1964).

In late March, herring leave the wintering grounds and migrate northeast
and southeast toward the coast (Figure 4). Spawning occurs from May to July,
the later spawning taking place in Norton Sound and further north (Barton 1976).

After spawning, herring apparently remain in coastal waters. Rumyantsev and
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Darda (1970) found few herring beyond the 200 km coastal zone during summer.
Trawl surveys covering much of the continental shelf of the eastern Bering
Sea in August-October 1975 (Pereyra, Reeves, and Bakkala 1976) support this
observation as very few herring were taken in the survey. Since some herring
were taken in offshore water, it is possible that herring are offshore in
summer but unavailable to trawls because they are widely scattered or highly
mobile.

In August, herring begin to migrate back toward the winter grounds, coming
first from the Nunivak and Unimak Island areas. Of interest is the age
difference in herring noted by Rumyantsev and Darda (1970) in migrations from
Nunivak and Unimak areas, which may be an indication of stock differences
(Figure 5). The migration continues through September, and by October herring
begin to concentrate on their winter grounds. Mature herring were found to
reach the wintering grounds prior to the arrival of immature fish (Rumyantsev
and Darda 1970). The differential in arrival at the wintering grounds may
be a function of differences in homing ability, swimming ability or temperature
sensitivity.

Temperature seems to be the major factor influencing the seasonal distribution
of herring in the Bering Sea. Herring move to the shallow, warmer coastal waters
in spring for spawning and feeding and return to deeper waters in autumn as
surface waters cool (Figure 6). Salinity may also influence herring distribution.
A conclusive relationship has not been established, although there appears
to be an age-salinity relationship (Taylor 1964). Figure 5 shows that therg

is a tendency for immature herring to occupy lower salinity water than adults.
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Figure 5.--Distribution of herring in September, during migration to winter
grounds. 1 - herrings older than 5 years (100%); 2 -~ herrings aged

2+ (70-100%); 3 - herrings aged 3+ (30-90%); 4 - mixed herrings;

5 - investigated region. Numbers and contours are recorded salinities.

(from Rumyantsev and Darda, 1970).
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Summer distribution in the Bering Sea may be influenced by the availability
of food and heavy phytoplankton blooms (1-3 g/m3) (Rumyantsev and Darda 1970).
Rumyantsev and Darda concluded that herring remained in coastal waters during
the summer because poor feeding conditions exist on the Bering Sea shelf.
Herring captured on the shelf were in poor condition and had been feeding on
items of low nutritional value--items other than their preferred zooplankton
diet. Herring are also believed to avoid the areas of heavy summer phytoplankton
blooms because of the low nutritional value of phytoplankton and because certain
species settle on the gills and interfere with respiration (Henderson et al.
1936).

The herring resource of the eastern Bering Sea can be subdivided into several
geographically discrete spawning stock units, although the number and specific
boundaries of each are not yet known.

Soviet herring distribution studies conducted in the early 1960's identified
two migrational groups: a northern one centered near Nunivak Island and a
southern one centered near the Alaska Peninsula (Figure 4). Recent intensive
herring surveys by ADF&G indicate that two major spawning units exist within
the northern migrational group. One unit spawns within the Nelson Island
area and the second in the Goodnews Bay to Kulukak Bay area (Figure 7.)

Distinct units may occur within these groupings but present data are inadequate
to identify them.

In the southern migrational group, the number and location of stocks is
unclear. Spawning concentrations have been found in Herendeen-Port Moller

Bays, Port Heiden, and the north coast of Unimak Island. The estimated abundance
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of herring in these areas is small relative to the northern Bristol Bay stocks,
but a larger stock may occur near Unalaska Island. No herring assessment has
ever been made in the Unalaska Island area, but herring fisheries which
occurred there in the 1920's-1930's suggest that it may be the spawning area
of a major stock.

In Norton Sound, there appears to be three stocks of herring: one
spawning in the St. Michael area, another in the Cape Denbigh area, and the
third in the Golovin Bay area. Aerial assessments have been made of these
stocks annually since 1975, but only limited fishing has occurred. The
available information suggests that these stocks are relatively smaller than
the stock in the Goodnews to Kulukak area, but the magnitude of difference
cannot be readily quantified.

The herring spawning in Norton Sound and areas to the south are believed
to migrate to the winter grounds. Stocks north of Norton Sound may not
migrate to the area south of St. Matthew Island to winter, based on length-at-
age data and behavioral patterns. Barton (1978) believes that these northern
stocks do not move to the central Bering Sea for wintering, but rather remain
in coastal lagoons and brackish bays throughout winter. Barton has found
herring in Imuruk Basin, a brackish forebay of Port Clarence, in October;
in nearshore waters in early autumn in Kotzebue Sound; and in sheefish
stomachs in late autumn in Kotzebue Sound. The Golovin Bay stock may also
not move to the winter grounds as herring are reported to move into the bay
in autumn. These fish do not spawn, and the reason for moving into the bay

or the length of time spent in the bay is unclear.
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Herring abundance in the eastern Bering Sea

At present the status of herring stocks in the eastern Bering Sea is not
fully known. At the current time it appears that recruitment was very low
in the late 1960's and early 1970's, but appears to have increased as evident
by the strong recruitment of the 1972, 1973, and 1974 year classes at age 4.
Also the reduced rate of fishing by the Japanese and Soviets in recent years
may have helped to improve stock abundance.

Independent estimates of herring abundance have estimated an eastern Bering
Sea herring resource of from 2 to 3 million metric tons. A first estimate of
2.16 million mt was made by Shaboneev (1965) and was based on sonar surveys
of herring on the winter grounds. A second estimate by Laevastu and Favorite
(1978) estimated herring abundance at 2.7 million mt. The later estimate is
based on computer simulations of the eastern Bering Sea ecosystem and the food
habits of various components of the ecosystem. The estimated herring abundance
is the amount needed to provide herring for predators at rates observed in
food habit studies.

Laevastu and Favorite (1978) found that 95% of the herring stock is needed
for consumption by fish, birds, and marine mammals and that only 5% is available
to the fishery. Their estimate of the available average yield under current
conditions is 47,000 mt. The average harvest of herring from 1967 to 1977 was
approximately 55,000 mt. It is, therefore, realistic to assume that harvest
levels could rise to this level if recruitment continues average to good and
predator populations remain at current levels.

The distribution of the biomass of herring in spawning areas has been
estimated by the Alaska Department of Fish and Game from number of schools seen
.during aerial surveys. Figure 8 shows that most of the eastern Bering Sea herring
spawn in the northern Bristol Bay area and smaller biomass concentrations occur

in other areas.
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Distribution of herring based on Japanese harvests

The Japanese have reported catches by e longitude and 1/20 latitude
areas since 1964. These data were averaged by month over the nine-year period
in which active herring fishing occurred. The following tables of average
monthly herring catches cover the area of 1790W - 1590W longitude in 10
intervals and from 65°30'N - 52°00'N latitude in 1/2° intervals for trawl
catches and from 172°W - 159°W longitude in l0 intervals for gillnet catches.
Figure 9 contains a graphic representation of the 1/2 x 1° statistical blocks
and geographic features.

The individual monthly catches for the years 1964-1976 from which the
average catch data were derived are contained in the appendix. The tables
are arranged in chronological order beginning with September 1964, when the
first reforted catches occurred. Months in which no catches occurred were
omitted to reduce the volume of the tables.

The Japanese catch data shows the concentration of herring northwest of
the Pribilof Islands during the winter months and the spring migration to the
Alaska coast for spawning. The data also indicates a smaller concentration
north of Unimak Pass. It is not clear that this is a wintering concentration
since herring have not been caught here regularly during the winter months.
The area north of Unimak Pass does appear to have a major herring concentration
during late summer and fall and may be large enough to support a food herring

fishery.
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Summarz

Eastern Bering Sea herring have been extensively exploited by Japanese
and Soviet fisheries and only lightly by American fisheries. The establishment
of the 200-mile fisheries management zone has curtailed the Japanese gillnet
fishery and reduced the Soviet and Japanese trawl fisheries. The American
herring fisheries have expanded with harvests tripling from 1977 to 1978 and
further increases are expected in the future.

Herring in the eastern Bering Sea winter on the continental slope northwest
of the Pribilof Islands and migrate to the Alaska coast in spring. During
the summer herring either remain inshore or are widely scattered in small
schools. In the autumn, larger schools form and move to the continental slope.
The herring appear to be divided into four major spawning groups: Norton Sound,
Nelson Island, Togiak, and Alaska Peninsula. Within these groups there may
be one to several spawning stocks. The Togiak group appears to be the largest
of the four groups in terms of biomass.

Japanese catch data are available since 1964 by month and T longitude and
1/2o latitude for the major gear types. This data shows the major fishing areas
utilized by the Japanese and illustrates the areas and time periods for
establishment of U.S. herring fisheries.

The outlook for herring fisheries in the next several years is favorable.
Foreign catches have been reduced and recruitment appears to have improved in
recent years. Increases are evident in some indices of abundance and if good
recruitment continues stocks should increase to former levels of abundance in

the next few years.
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Appendix A

Average catch by month of the

Japanese herring fishery
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AVERAGE JAPBNESF HERRING CATCH (®T) IN THF EASTFREN BFRTNG SEA IN MAY 1964=7¢

LONGITUNF

179 175 170 165 160
LAT ¥ * * % *
6565 0.0 C.0 0e0e 0.0¢ 0¢Ce 0eQe 040, 04N 0.0 0ele 0e0¢ 0.0 0eCe (eOe 0e0e 0.0s 040 0.0. 0.0. 0.9
65.0 0.0, 000. 0.0, 0.0, 0.Ce 0.0. 0.0 QeD O.C NeN 0.Ce 00, F.O (.0 0-0 0.0. 0.0 0.0, 0.0, 0.0
6445 0.0 0e0s 0¢0¢ 0.0. O0e0¢ 0Ce0Os 0,0, 0,0, 0,9 2.1 0.0e 0.0 DeOe (D¢ 0eDs 060s 060s 0es0s 0,0, 0.0,
64.0 o.o. 0.0. 0.00 0.0. O.C. 0.0. 0.(‘ 0.0, 0.0 0e0, 0s0. 0.0, n,0 CeOo Reloe 070 249 o7 o 0.0,
63.5 0.0 0.0, 0.0, 0.0, 040, C.0. 0.0, 0.0- 040, N.N Ce0e 0.0 Ne0 Le0 o‘. 23.10 22.‘ 1902 301 0.0.
63.0 000. 0.0, 0.0' 0.0 0.0, 0.0. 0,0, 0.0. 0.0 04N, 0e0. o.o. 0.0, (o0 .3 0.0, 0.0, 000. 0000 0.0.
62.5 0¢0e 060, 0.0, O0e0e 040 00 0.0 0.0 0.0. NGO c.0 ol fe («0 e 2.0 .0l 0Oo0e 0.0, 0.7
62,0 06 0.0. 0.0, 0.‘) 0.0 0.00 0.0, Vo0, 0. D60 0.Ce ul 0.¢ 1.1 0.9 0.0, 0.0 C.O. 0.0. 0.0,
61.5 0e0ce 0e0s Gede 0e0e 0e0s 069 0.0 0s0. Vo0 Le0 Ne0e Nole 174R 14,7 0e0e 040. Ne0Oe 0,0, 0.0. 0.0,
5140 0.0 0e0s 0e¢O0e¢ 0.0, 0.0¢ 040 0s0s 0s0s 03¢0 0.9 0.0, 0.0s 20.6 77,0 0.0¢ De0e 0eCe 0e0s 0Co0. o0,
6045 OeQ¢ 0+0. 0.0. 0.0 0sCe Co0s CoC 0e0s 0e0s 0.9¢ 0.0s 0e0s 0s0. 2,0 7.9 GeNe 0.0, GCo0. 0.0, 0,0,
0.0 0e0s 0s0¢ 0e0e 0e0¢ 0eCe 0.0. 040, 1.8 0.0e OeNMe Gs0. O0.Ce 7 0.0, BRoH 0.0. 0.0, 0.0, 0,0, 0.0
59.5 0.0 0.0, 0.0. 0.00 0.0 0.0 0-0 0.0- o.n 0.0 0.0 0.0 Q,6 34,0 22.0 15.6 0.0 ?.0 o.o. 0.0
59.0 0.0, 0.0. O0.0. 0.0. 0.0, 0.0 0.0. 0.0. o2 0e0¢ 0e0. 060 3¢l S4e8 28,4 5062 119.2 o8 0.0, 0.0
5845 0.0 0.0. 0e0. Qo0 9¢3. o e e3. 17.6 3640 1.6 ele 242 0.0 9.1 3.0 25.1 S52.1s 2.6 0.0 ob
58,0 0.0 0¢0e 0e0s 0e0s 0e0e 14eds 1349 17947 28049 5R,1 80,C 20,0 2¢% Polse 1ol 1lle4 41,3 75,2 17.1 61.3
57¢5 0.0 0.0 0.0 0.0. 0.0, ob 2.7 B1l.0 193,46 5146 45460 2142 2243 16,3 4.0 2.6 Gef Tlel 24,4 o2
57.0 0.0 0e¢0. O0e0. O0¢0s 0.0, 0.0, & 16,7 17.8 o7 «3 6.9 5.2 1te2 1N.7 4.8 7.2 2344 0.0. 0.0
5665 0.0. G.0 0.0 0¢0e 0.0, 060 0.0, 5.9, 2.2 N0¢0e 0.0, 0.0. 1.3 2.3 2.2 b o3 0.0, 0,0. (o0
5640 0.0s 060¢ 0e0¢ 0¢0s O0sle GCo0s 04Ce o6 o? 3.0 o6 o9 5.1 €2 0.0. o7 0.0 0.0. 0.0. 0.0,
5545 0.0. 0.0, 0.0, 0.00 0.0, o.o. 0.0, 0.0, 0.0 000 0.0. Coelo Coo- .l Oono 0.0, 5‘.0 0000 VeOo 0.0.
55.0 0.0. 0.0, U.O. 0.0. 0.0. 0.0. J.0 0.0, (VY] N.0 0.0. C.Ce 0.0 C.0, 0.0 0.0, 0.0 0.0, 0.0, 0.00
54.5 0.0 0.0, 0.0, o.o. 0.Ce 0.0, J2.0 0.0 Oe0e 00, 0.0. C.C. C.-'.‘. Cs0. 04 0.0, 000 0000 Ded 0.9,
5".0 0.0. 0.0 G.O 0.0. J.O O.D '.)QC 0-0- 0e0Ne 0.0, 0.0, 0.Ce G.0 Ce0o O 0.0, 0.0, 0.9, 0.0, 0.0.
53.5 0.0. 0.0. 0.0. 0.0 0.(, 0.0- 0.0- 0.0. 0.0. 0.0- 0.0. 0.0. .7 (‘.0. 0.0. 0.0. 0.0. 0.0- 0.0 0.0.
53.0 0.0. 0.0, 0.0. o.o- 0.0- C.O 0.0, 0.0, 0.0 0.0- 0.0, 0.0. 0.9 Ce0 0.0 0.0. C‘OOO 0000 0.0 0.0.
52¢5 0e0¢ 0e0s 0e0e 0e09. 0.Cs 0Go0s 060, 0,0 0.0, 0.0, N,C 0.0. 1.0 Ce0 0.9 0.,0. 0.0. 0.0 0.0 0.0.
5240 0.0, 060, 0.0. 0.0 0.0, 0.0, 0.0. 0.0 0.9 Ne0. 0.0, 0.0 0.0 Ce0 JeO 0,0. 0.0, 0. 0.0 0.0

#AVERAGE BASED ON NINE YSARS OF DIRECTED EFFORT
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AVERAGE JAPANESE HFRRING CATCH (MT) IN TH= FASTERN BERINA SEA IN JUNE 1964=76

LANGTTUNE

179 Ie 172 145

LAT * * * »

6545 0.0 0.0s 0.0s 0.0, 0.0, 0,0 0.0 0.0 0.0 J.0 N.0 0.0 NN () Q.9 NeG 0.
65.0 0e0¢ 0e0e¢ Ga0. 0,9 0¢0¢ 0e0e O0e0s 0o46s 0.0 n.1 0.0 0o 0,0 Ged OeDe a0 0.
6443 Lz O&' mm OJQ mm 0&. mm Om. 3 NN NO Om. Ce0 Col mm OJ Ce
b64.C l.6 Gev 040, 049 JeNe 0o (Y] Ve Je NN 0e0, C.0 040, Ce0o CeN 17.9 L
6345 0.0, C.0. C.N 0.0¢ D¢0¢ 006 UCe 0.0. Q.9 JeN 0.0e NL0, o7 9 Ce0 3.7 £0C.
63.0 0e0s  CoO¢ ©0s0s 0e0s 0oeCs 0s0s 0.0 0e0e 0.0e 9,00 0.0, 0,0 NDe0e (oe0e 0.0, o3 0.
MJ mm 0.0. mm 0&0 mm G&o LG 0&. m& ”J mm 0&- .0 2& b Q.0 m
6£2.0 0c0¢ 0GeOs 0o4Ce 043¢ 040s 0.0s 0,0, 0.0, 0.0 0.Ne NN 0.0 CeOo 24.3 0.0¢ €D 0.C
6le9 0.0¢ 0e0¢ Co0. 042 Q.0 Ced Je 0 NeD NN Ned 0.Ce 0.0 669 27.3 Ne0 0.0 0.0,
5140 0.0¢ 0e0s 0.0 O0ede VL0 9.0 0.0 0.0, 0.0 0.0 Jde0 0e0e 1340 10Ce6 369 CeOe 00
60'5 Ooo. 0.00 CiOn 0.0. 0.0. 0.0. 0.0 000. 0.0. 0.00 OCC. 03 ‘1:0 702 .R 0.0. 00
600 0.0, 0.0, 0.0, 0.0, JeC 0.0 Ne0 Vel 0.7, 049 0.0. 1.2 0.0, .0 NeD 0+9. 0.0
5945 V.0 0e0¢ 0e0s 0¢0e 0eCe 0ede 0,06 0.0 0efe 0406 0.0, OoNe 5o2 Te4 1¢€.2 o7 C.0.
59.0 000¢ 0e¢0e 0s0s 0e0s 0s0¢ 0.0, 0.0 0.0 9.7 o2 ol Cele 009 Cel 12.6 59,8 D
5645 0.0, 0.9 Qe o5 o7 le% 0.0, o1 0.0 .” Tl 0.0, 00 4,8, 8 Eal le6
5840 0.6 060¢ GoOe 0eD¢ Oele 0400 1,2 0.0 1.2 0.7 1.7 0.0 0.0s Coe0s 0.0, ) 1.2
57.5 0¢0s UeOs 0s0e 0s0¢ 0.0. 0.0, o2 0.0 0.0. V&7 DeCe 0s0e 060¢ (o0 Ge0 N0.0s N.Cs
5760 JeOe 040 0ede  0ede 00 0eOe Ve0s 0s0e 0e0¢ 0oNe 0sCe VN 0.9 (e0s .0 0.0, 0.
£6e5 0s0¢ 0.0s 0¢0s 0406 0.Ce 0.0¢ 0s0e UeOo DNy NGO D¢e0¢ 0e0e 0e0s (Cad J¢) 0.0 2,0
5640 0eDe 0.0, 0.0 0.0s Ooele 0e0e VeGe 0.9 C.n OeNe 0s0s 0e0s 0s0s CoDe 0000 0.0, 0.0
5565 0.0, 0.0, CeOe 040 0.0, 0.0, 0.0, 0400 UeNe 0.0, D0 060, 040, (e0o 0e0. 0.GC. n.0
55.0 GeOe 0e0e 000. 0¢0s¢ 0.0, 0e.0. 0.0. 0.0, 0.0 0.0 O0,0s 0.0, 0.0, Ce0. 0.0. 0,0 0.0
54,5 GeOs 0e0e¢ 0e0¢ 0e0¢ 060e 0e0s 0e.0s 0¢0s Ne0s NeOe 0,0, 0o 0e0e CoD 0.%¢ 0.0 V.0
54.0 0.0. 0.0. 0.0. 0.0 0.0. 0.0. 0.0. o.o. 0.0. 0.0. ll o.(‘. n.o (Co 0.0. 0.0. 0.0
53.5 CeOe N.0. 0.0. 0.0 Jelle  0ed C.C Nede 0aN n.N J.0 2.0 0.0 (e0e 0.0, 0406 0.0
5340 VelUe 0¢0s 0e0s 0e0¢ 0e0¢ 0.0. Gs0. 0.0. 0.9 N.9 0.0, 0n,0 CeOe (oe0e 0OeNe Co.Cs CoO
5265 0eO¢ @eCe 060¢ 043s 0sCe 0s0. 0O0.0e 0606 049 0¢De 040s 0,06 0,0. (.0 0.0¢ 0.,0. O0.C
52.0 000 0.0, 0.0, 0.0, 0.0 0.0, 060 0e0e 0.0 N4 040, 060, 0¢0. Ue0o 0.0, 0e0. 0.0

*AVERAGE BASED ON NINE YEARS OF DIRECTED EFFORT
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AVERAGE JAPANESE HERRING CATCH (MT) TN THF EASTERN RERING SFA IN  JULY 1964=76

LANGITHUOF

179 17¢ 170 155

LAT i * * *

6545 04D C.0 0.9 0.2 040, 0.9, 0.0, 0.9 0.9 Y.9 0.0, 0.0, 0e0e GeOo Oe9 c.0 V.U
65.0 Uede 0,0, 0.0 0e0¢ 0460 Ue0s 0eCe Ce0e Q6% Go2 NDeCe O0eCe 040 CeOe 04N 0.0, 0,0,
Q45 0¢d¢ 0.0 ©0.0e 0,0 0¢0¢ O060¢ 0Ge0s 0.3s 0.0 D69 0es0s 0600 96N (o) Ned Jelbe V0
t4.0 O0eJe 0e0e JeD¢ 0eDe J6C CeCe 0400 0400 240 Nele Dele DeCe 0.0 CeNe 00 0.0 0.0,
93453 0.0, 0.0 0.3 0.0, 0¢Go 0.0 0.Ce 0.0 0.0 0.0, 0.C Cel 060 (o0 3.9 Ce0, C.0
63.0 Ueld G¢0¢ GCole Go)d D.C 0.9, 0.0 0.0, a0 0.9 0,0e ©0.Cs 0,0, C.0. 2.0 Le0s 0,0
62e¢5 0.0 0.0, 0.0, 0.0, 0.0 0.0 0.0 0406 0N 069 0.C, CoCe Ned (oG DeNe 0.Ce (eOe
62,0 0¢0e GoO0s GCoeOe GoeOe 0606 040, 0e0s 0e0¢ DeOd¢ Nede 0.0¢ O0oeCe Coe0s Co0s a0 CeOe 040
61,5 0e0e 0e0s Ca0s 0sJde 0es0s 0490 DaC 0.0¢ LD 0ede 0eCe 6N Ne0s (L0 0e0e G0 C.0,
£§1.0 Oe¢lUe Co0e C,0 0s0e  De0s GeOs 9De0e¢ NeODe 0.0, Ne0 0eCoe 04Ce Nen Ce0s oD Ce0s T.0
£245 0.0 ¢.0 0.Co 0.0, Deli 0.9 GeN Jed TN D9 0eC Coelo Ce0 [QPN) G40 0e0o £.0
5¢.0 0e9 CeOe¢ 060 O0es0s O0.0s 0.9 0.0e 0.9 2.1 feN 0s0e Tofle  Ua? Ce9 6.9 C.0 0.0
56.5 060, 0.0 Ue0e 0.0 2,0 0.0 Ce0s 0406 0en 0.0 0.Ce 0.0, 0.0 CeOo UeOe Ce0 0.0,
9.0 0e0e 0e0e¢ 0s0¢ 0s0¢ D606 0s0¢ VO 0eNe 049 Je9 NeCe DoCe NeN (0 0.9 .90 0.0
58.Y 0ede 0e0e Coe0e Ce0s 0e0s Ge0c 24Ce 2.0 0.0 0,0 0eCs 0e0e Ne0s Co0s NeOs 0.0, 9,0
5840 0e0¢ 0¢0¢ 0e0e 0e0e¢ 0eCse 0s0s 0sCe 0s0s 0eNe NN Ce.0 U.0 e Ce0 0N c.C vel
378 0¢de¢ 0606 GCo2 0eDe Qeu Ce?d 0sCe 0400 00N 00 000 N 0e0e CuN el .0 £.0
957.C 0.0, 0.0, G,0 D¢l D.C. Gele 0.0 e0 DeN ()} QeCoe 2.C Nel .0 DeNe 0.0, ol
5665 0eO0¢ 0O0eCs 040 0,06 GCoC 0e0e 0es0s 0.0, Defe 0,0¢ 0.06 UL0 Cel CeOe 1,1 «2 Col
5640 Us0 OO Gole Del¢ Nele 0Vede 0eCe 049 0.1 N.H d.0 Co 0.0, (.0 2.9 0.0 0,0,
5965 0O¢O0e 0O0e0e O0eCoe 0.0¢ De0s 0s0s 040, 040, 0.9 0.7 0eCse O0eCe D606 0.0, VeI n.0Q DY)
55.0 o.o. 0'00 000 0.00 0.0. CIJ '300 \)lc’ 00’) ﬂ.:‘ 000. 0.0. 11 CCO o.o (100 c‘o
$465 0.9 0.0 0,0, 0.9 0.0 0,0, 0.Ce 0.0 0.0 DeN OeCe 060 CoNe (40, 2 0.0 0,0,
54,0 0.9 0e0e 0eDe 0e0¢ O0e0e 060, 0,0, 0s0s 040, n,0 0e0e 0e0e 0.0 CoOs Co0Os 0.0, 9,0,
53.5 0e0¢ GoeOs 0e0¢ Goeds UeO0s GCofBs MDe0e 0eD0¢ 0e0°% 949 0¢0o 0NoCe Ge40e (o0 0.0, 0.0 0.0,
53.0 CoNe 0.0 0.9 0.0 0e06 0.0 0.0 0.0 D.0 0+Ne Ce0o CeCo 0.C Ce0o Ce0, 6.0 0.0
52.% 0.0 G.0 CeO0e 0o4Vs 060 0o9 J.C 2.0 0.0 ) Nel N.0 00 (.0 043 0.C JeDe
5269 069 0.0 0.0 0.0 0.0e 0.0 0.0, 0.0 0.0 0.9 3.0 0.0 C.0 C.0 0.0, 0,0 0.0

*AVEKAGE BASED ON NINE YEARS OF DIRECTED EFFOKT
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LAT

6565
65.0
4.5
54,0
63.5
63,0
62.5
62.0
6l.%
6leC
bo.s
éo.o
59.5

59.00

5345
58,0
5765
57.0
6.5
56,0
555
59%.0
5445
b“’o
53.5
53.0
5265
52,0

179
*

0.00
0,90
Ced

0.90
0.00
0.00
0.00
G.00
J.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0400
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00

0.00
0.00
U0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0,00
0.00
C.00
0.00
0.0
0.00
0.00
0.00
0.CO
0.00
0.00
0.00
0.00
0.0

0.00
0.00
0.0
0.00
0.00
0.00
0.00
CeD
0.0
CGe0
U.00
0.00
0.00
0.00
ol
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
C.00
0.00
0.00
0.00
0.00

AVZRAGE JAPANESE

0.3

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.30
0.00
0ev

0.00
0.9

0.00
0.00
0.00
0.9

0.00
0.00
0.00
0.00
0.00
0.00
C.d

0,00
0.00
G.0

Ouo

0.00
0.00
0.00

o
(&)
o o

OCO0OO0ODOO2G6
000D 00 00O

0.00
G.0

HERRING CATCH (MT) TN THE EASTERN RERING SEA TN AUG

LANGITUDE
170 165
* *

0.C0 0.00 O0," 0,20 7.0 0,00 0n.0 C.0 N.00

Q.C 090 000 0470 0,00 0,60 €.00 (o3 7.0

0.00 0,00 0.00 9.9 0,00 0sCO 0400 Ce00 o0
0e00 0.00 0600 0400 0400 0400 0,00 C.0 0.00
0,00 0400 O0.Nn nNed N.GO 0,00 0,00 Cs00 0N,00
J.00 0.0 0.0 0.0 0.00 €¢.00 0.00 C,0 0.00

04CO 0400 0e.N0 0eN0 04CO0 0,00 .0 C.0 29
0.00 0.C 0.00 069 0.C0 0,00 C.,00 (,00 9n,00
0.0 Jel 0,00 0.00 0,00 0,0 C,0 (.00 0,00
0,00 0400 0e00 0,00 0,00 0,00 0.00 Ce0 C.00
0eC 0,00 0,00 0.3 2.00 Q0.0 0.0 0.0 9.060
0.C0 0,00 0,00 0Q,N Ne0 n,0 0.00 (.0 N0.00
V.0 2.N0 9.1 DR 0.C0 2.C C.0 c.00 0.,00
0.CO0 0,00 0.0 0.0 0.,CO0 0.0 n.0 o0 0.00
ol 0.00 0,00 0.00 0.00 0,00 0,00 (.0 0.00
0.0 1.3 2,2 25,1 0.00 0400 0,00 (.0 G.00
b 0,00 12,0 R.6 0,00 0.00 O0.00 C.00 0,00

0.00 0.00 2,2 DeY 0.00 2,06 qQe 0 Ce0 0.0
0.00 0,00 0.00 N,n 0,00 0.00 0.00 (.0 C.N0

C.C 0.00 0,00 b 3,1 7.2 0.0 Ce00 2.4

0.00 0,00 0400 0.00 0,00 7.n Ce00 2.4 leb
0.0 000 0,00 9.9 N.0 2.0 6.3 1R 0.00

2.0 0.00 0.00 0,1 0.C0 0.C o2 2.1 7.2
7,00 0,0 0.N J.0 0,00 0,00 0.00 C(C.00 0,00
J.0C 0.00 0,00 9,0 0.00 0.00 0,00 (€.,00 0,00
0,00 0.00 0.0 0,00 0,00 0,00 0,00 C.00 0,00
0.C 0.00 0,0 0.7 0,00 0.00 0,00 €,00 0,00
0.0 0,00 0.0 0.00 0400 0,CO 0,00 C.00 0,00

*AVERAGE BASED ON NINE YEARS OF DIRECTED EFFORT

1964=-76
0.00 0.0
.00 9.0
0.00 0.0
0.00 0.00
0.00 0.00
0.00 0.00
0.C 29
2.00 n.00
0.00 0,00
6.00 6,00
0.00 0,0
0.00 0,0
0,00 0.00
0.00 G.0CO0
0,00 0.00
.00 0,00
0,060 0.00
N.00 C.n
.00 0,00
0,00 0,00
0.0 0.00
0.00 0.0
0.” n.o
0.00 C.CO
0.00 GC.00
0,00 0,00
0.00 C.00
0.0 0.00
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oo0oo©°

OO ooo©o

QOO0 O0OTO0OO000CDMNMND O0OO00O0ODO0DODO0O0OO0OO0O0O0O
o

[eNeNoNeoNoNoNeoRe NoNoNeNoNolNoNeNo 4 NolNoNe o lNs Ne oo oo o)

0.00
0.00
0.00
0.00
0.00
0.C

0.00
0.00
G.00
C.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
1.0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.70
0.0

[eNeNe)
o o o
(> Neo N
oo

. L] L]
o o
&)
* o (] L] o [ ]
o
oo o o

DODDOCODNOONDD
® © o e o o o o o
OO0OO0OVLOOOVO LoV
ooo oo

o o o

oooo

ngJOOODOO')ODDQOO'DO DO D 0O



O CoOoOoO0OO0OO0OCoOocCcoOGCcooCcQeaocCCc cocco

COCO0O0O0ON0AOO0CTCCO0OO0O0CC NO0OCOLCCOO0OO0O0

SO 0CCOQCONCCOOO0O0OD 00 COONO0O00O0 DO O

160
o.o

0.0

SEPT 1964-7¢
0.0 0.0
0.0 0.0

(.0
(.n

LONGITURE
0.0 0.0 Ce0 40

J.N
0.00

0.0

2.0
0.0

0.0
0.0

175
0.0

AVERAGE JAPANESF HERRING CATCH (“T) TN THF EASTERM BFRING SEA IN
0.C

0.9

C.0
0.0

0.0
0.0

179
3
0.0
0.0

LAT
65.5
65.0

ooovCcocCcoLcoecCocCc oL ccoooCvuo oo

[eRoNoNoN < ololoNoNoNolsNallolNaeNolel

O O0O0O0O0C QOMOMOOOoOCO0ONO

L]
L]

L]
N.0
L]

L]

L]
L]
L]
L

0OOO0OO0OO0OO0OCQLLOOCOYCOOoOO0OO0
[e N~ NoNoNolNoks oo« NaoloNoNolNoNoN o

C.n

coocoocCccconoocco oo
cC OO0 Cc O OO0 oOoOC coo

Go0
L]
L]
L[]
L]

OCO0O00O0OC:MONODOC OO COO

.
.
.
.
0.n
.
.
.
L]
.
.
]
]
]
.
.

AOCO0O00CC:MODOOLUOO O0OOC

OCCOO0O0O0O0ODODOCCcCCcCYrYyr~CCruNONOOOOOQ

®© © ¢ © © o © o & o © o © o 8 ° ° 0 0 0 0 0 o 0 o

oCcCaCcoOoOD2CcCoOUvCCoCCCco CCm-40¥8 OO OCO
NN

"CoOoOCOD QOO CcoOCoOoOOOoOOOCoOx 0400000

(Q‘)
.
.

W OU OUC W

o

cCCCrHC ON T COVOOOOCO
o o o
o cr~CcoOOCC

2.0
L)
.
L]
L]

wvCocCcoLoocC
.
OO0l oovcC

M~ COO0OVO0OCOO0OVOGCGOo
L]
noCc Gcouvooooc o

cCccny oo occocococcc o o
O C oY CcooCcoococcc

ccccCcccCcoacoccCcorTvwuroaCccCccoOcceCcCccC
[aNaNalloNeoNeoNoNaleNoNeo N 2ol i oo Nol <l afo o Ko N oo Na

COCCUOUO0O00O0MMOC0COO0OO0OCOO0OCOO0OO0OO
e o o o
PO 000 CO0O0ODONMUOUVLOO0ODO0DO0ODO0DO0DO0OOO0OO0OO

~
e o L ]
o [eNeoNeoNbRe oo No} ool

NMCNOO0ODOCONOIO0OOTOOO0OO0OO0OOOOOCCnOoO
@ © 06 ¢ o 0 0 0 0 0 0 0 0 © 0 © 0 0 00 © 0 ©° 0 0
QOO COUDNDNOVODOONOO0ODO0OODOO0OO0OO0OLCO OV Y
°
OO0 JCODDO0ODUDPIPWOOOO VUVOVOUVOLOCOO
@ © o © © © © 6 o 0 @ ¢ 06 © 0 © ° © 0 06 0 0 ° o ° o
OO DVOO0OOOCDDOO MOOOIDVONOOO0ODOCODO
CDO0ONDQCODO0OAQOOMOFAO OO0 NDNDOOD OO OO0
© © 0 e © 0 © ®© o 0 © o © 0 © 0 0 0 0 0 0 © 0 o 0 o
OO0 DO QQOOUODOOO OC DD COO0ODODOO0COO

CoOO0OO0OO0OO0OO0OOCNMIT MM
o o

® e o o © o & o © o o

DODO0OLVOO0OO~ Eel [eNeNa)<NolNoloNoRe NS No o)
[eNeoN<NeoNeoNeNeoNoNoNoN s No oo NoleNo oo NolNoRolie No NoJ
® © o © o © O © © o ©° © °o © o ©° o o ° o o O o o o o
DOWOOGCOO0OO0OOo DOO0OO0O0 VOO O0DO0OO0OLVLIDOD
COCDO0OO0O0O0VO0OOCO0OO0VO0ONVDO0OO0OO0O0DO OO0
® © e © o © o © © © o o o © o ©° © ©° o o o o o o o o
DO COO0OO0OO0OO0ONODO0ODOO0OO0O0 DDOO0OO0OLLOOVDOD

L

NONONONNDRPFGOMOIUNNG NO NOWLION OV OO
® @ © s © ¢ o o + O e © o ® o O © o ©° o o ©° o ° o o
TN ANAATOCOCOINNMNS OOV O DT IFM O
O OO D OV OOV OO WV MOV VN NN DD DN N

#AVERAGE BASED ON NINE YEARS OF DIRECTED EFFOFRT,



LAT
6545
6540
6442
64,0
63.5
63.0
62.5
62.0
61.5
6140
60e5
60,0
595
59,0
8.5
5&.0
5765
5740
9665
56.0
5565
55.C
56,5
5“.0
535
$3.0
5245
5240

179
*

0.0l
O0e0e
0.0
0.0

0.0
0.0
0.0,
0.0.
0.0‘
CeOo
2.6

o.o.
O.o‘
0.0,
000
0.0
0.0.
9.0

o.o.
0.0,
0.0,
0.0
a.o

0.0
0.0
0¢0,
0.0‘
0.0.

o.o.
0.0.
Ce0.
0.0
0.0.
0.00
0.0.
c.o.
040
l1eB

16.0

9.6

13.1

0.0

0.0,
o.o.
Ca0.
0.0,
0.0,
0.0'
C.0.
000.
0.0.
0.0
0.0
0.0.
0.0.
0.0.

*AVERAGE BASED ON

AJYZSRAGE JAPANESE

0.0
0.0.
0.0.
0.0.
0.0,
0.0.
049
0.9
0.0.
o.o.
0000
006
0.0
0.0,
ol
0.0
0.0
0.0
(\JOJ.
0.0,
G0,
0.0
o.o.
0.0
0.00
0.0
0.0
0'0.

HEFRING CATCH (MT) IN THE EASTERN BERING
LONGTITUDF
170
*

0¢e0¢ 0.0e 0,06 9,0 0.0 0ele Vof 2.9
0.0¢ 0.0 0.0 0.0 DeNe CeOs 040e 060
0¢0¢ DN (VPY) 0.0e N&9 0.0 0¢0e 0e0s
0.0, 0.0 0.0 0.n 0.0 9¢0e Coly Gef
0.0. 0.0. 0.0. 0.0. Olo. 0.0. 0.0. 0.0.
0400 N0 OeUe 0.0, CeQ 040, 0.0 0e0s
0¢O0¢ 0e0s 0s0e OeNe De0e De0e G0 0.9
Ce0® Nele 0N NN YN J.0 0.0, Ce0e
G.0 0.0¢ Oe¢0s 04N N.9 0¢0e 0.Ce 0.0
0e0s 060 OeCe  0eNe 040, 0eOe 0606 Co0o
o.o. 0.0. 0.0. 0.0. 0.0. 0.0 0.0 o.c‘
0s0¢ 0es0s 0406 0.0 2.0 de.0 0.0 Ge.0
0eO¢ 0esCe O0.0s 0.7 Ne9 0.0 J¢0e 0.2
5.9 a.z o.o. 2.‘ n.o. OOCI 0'(“. C.o.
27 159,6€ 9.4 2.9 N9 0.0 Ue0e 0o0
0.0 75,1 o4 14,1 DeNe 0O0eCe 0eCe Nole
0.0. 0.0 o.o. O.G. O.O' o.o. D.O. 000
0.0 «8 0¢0e 7747 0+ 0e0s 04Ce C.0
0¢e0¢ J.Ce 0e0se 0.0 2.0 0.0 of 0.0
0.0 0,0 0.9 DeNe (oD OeCe 1,3 )
0¢0¢ 0O0e0e O0e0¢ 0606 O0eNe 0606 1ol 24,2
OeOe¢ 0O0eO0e O0s0s 0es0s Can 0eCe 040, oG
0.0 o.o. o.o. 0.0. 0.0. ().0 (J.o O.o.
0eDe  Uele  Je9 0.n TN 0.0 C.C Cee
0e0¢ 0s0e 0.0 0.0 A2.N 0.0, O0.C 0e0e
040, 060 Oe0e 0e0e 0e0o 0.0, 040, 0.0
0.00 0.0. 0.0. olOl n.“ 0.0. c.o. C.O.
0.0e Vo0, 0.0, 0.0 0,0, 060, 040 0¢0e

NINE YEARS OF DIRECTED EFFORT

SEA IN

L
C.0.
CIO.
C.0.
c.o.
.0
0.0.
CeDe
CeOo
C.0
C.0.
c.o.
Cen

1964~-7¢
0.0e Co0,
0.0 Ce.0e
o.o. 0.0.
Cels 0.C
0.0 Ue0o
Cefe 0e0s
Je0s Co0o
0604 Ce0o
0.0, 0,0
0.0¢ 0.0,
0e0e 040
N.0. 0.0,
Ged 0406
0.0 0.0,
0e0¢ 0.0,
Vel 040,
C.O. C.o.
Dede fel
0.0 040Ce
0.C 0.0
0.0 0.0
Ne0e 0.0,
0C.Ce 040
0.0e 0.0
Cs0e Ce0e
0.0 0.0,
0.0 0.0,
0.C 0.0.

0000
C.0.
0.0.
J.0

0.0,
0-00
0.0.
0.0
Ged

0.0.
000.
0.0,
0.0

0.0
0.0
0.0.
o.o.
0.C

0.0.
0.0
0.0,
C.0.
0.9

0.0,

(e Xo NoXe)
e o o o
OO?O

—
* O
o

e ® e © © o o ° Y
55 e o © 0 o o o o

[eNeoNole NeNdNolsNoNaoNolNéNeoalloNoNoNoNolloNeoNe e NoNo e Ne)
0OO0000VDO0OO00O0DOO0OVLDO0OVCOO0OO0OMNMOOOCTCODD O
O0N0DDO0OOMNTONOOLONDIIONODODIMOHMMDOODDOOOC O
© ©6 6 6 ¢ o 06 © 0 © 06 © o © © © o © 0 © 0o 0 ¢ © 0 Tt o

OO COO0CLCOVOOOVCO0OO0O0O0DULDVDOO0OVDIIOVOOO0OVLIDO


https://B!:�H.Jt

1964=76

NOV

AVERAGE JAPANESE HERPING CATCH (MT) TN THF FASTERN RFRING SEA IN

LONGITUNF

160

165

Ll

17%

Ce9

0.9

0.2

0.0

oco
oo0o

ooo
< oo

[oNoX-]
oo0o

ooo
coc

ooo
¢ oo

c oo
oo

occoc
[= NN

ooo
[

oo
oco

ccCcco

[o NN =]

000 000COO0O00000COOCBO0OO00O0O
® © 6 © 0 06 06 © 0 ¢ 00 g0 0 060 0 0 0 ° 0 o0
Q00000000000 CO0O0OO0O0O0OCO0OO0O0OOO

000 0T 00N CO0O0O0OCO0O0000O0OO0OO0OO

® © o6 0606 © 06 5 06 0 © 0 00 0 0 0 06 0 0 0 0 0 o
0CO0OO0OO0OCO0OQLO0OO0OLCOUOUOCODOOOOOCOUO

00000000 CO0000000O0OOO0OO0OO0OO0OO
® 6 6 0 0 &6 0 o © o oo 0 O O o O 0 O 0 0o O 0 0o o

0000000000000 O0OVDO0OO00O0OO0OO0O0OO

©COO0O0CO0O000D0DO00DO0ONOCOO0OO0O0OO0O0 O
© e © ©06 06 06 0 06 0 © 0 060 0 06 0 000 0 0 0 o

00 0V000DO0O0O0000VO0OO0O0O0OCOO0OO0O0O

000 0000VO00O0DO0O0DO0DO0O0OO0OO0OO0OCCOO0OO0OO

000 WOOCO0ODECO0O0O00O00O0O0O0OHDO0OO0OVO

0OC O COO0O0C0COO0OO0OO0OO0O0OOMOCOGOOCO
©® 06 060 © 06 06 ° 0o 060 00 00 0 0 00 0 00 o

Oc0O0OO0COODOLDODOWLWOOCO 0O0O0OC-CcCOO0O

CCO0OOOCO0OO0NO0DO0O0O0OCOoOOMOOEENOO0OOO
© e © 00 © © 06 0 0 0606 0 0 00 0 06 00 ©° 00 0
OO CCC OO CO0OO0OQCQOO0O~0O0 QO00CoOo

000 V000000 CCOCONMOOCOOOOQO
© e © ¢ 0 © 06 06 6 0 06 0 0 0 0 0 0 0 00 0 0 0 o

(= o]
o o o
o (o

COO0OO0OO0OVWOO0OVDOOOOOMmM
.

CLOUO0OCOCOOCGOOCCC

~ oo
L] o o

oc

0.9

[+
.
(]

Q.0

CLUOUCOCCOCOCLVOO0OO0OO0OO0OCOGTYTOOOOCOO
® ® o o 0 ¢ 0 © 0 0 060 060 0 0 0 00 0 0 0 0 0

0CO0OLCCOOO0OO0OO0OO0OO0OCO oOoOcocCcoo

CLVWLOCOO00D0DO00DVOO0OO0OOOO0OOO0OLVWOOOO

00 COCCO0O00000DO0CO0O0O0OCOQOOC0COoO

occc ccccovoocececcccococoacoC©
© ® © o 0 © ¢ 06 ¢ 06 0 0 9 6 0 0 0 0 0 0 0 0 0 o
oOo¢cC voCcCccocnOOOOCCCOVOOOCCOOCC

cooococCcaCcocCcococoncococccooo
© e ©6 © 0 © 0 0 @ ¢ 060 © 0 ° © 0 060 0 0 0 0 o

OC 00000 COO00O0OCOCOCO0O00O0O0O0OO0OO

0000000 rFrNOMOCCOOOO0OO0OOGCOOO
® ®© e © o o o ° o o & o © ©° o ©° o © 0o o o o O o
OO O0OO0OO0OO0O0OCN ~MRMNOOOOOOOOOOO
- N~
QOO O0OO0OCOIYUNT IO LOVOOOOOOOVLOO
® ®© O O o © © & @ © o o © © ©° 0 ® © o 0o o o ° o
0CCO0O0OQCOVOTINAHOMNOOOOOOOO0OO0O
oo~
w
000000000 VLMANOOCOO0OO0OO0OO0OO0OO0OO0OO
® @ © 0 & o © o o o6 o o © o © 0o o O 0o o o o o o
OO0 000000 MNMNOOOODO0OO0OO0OO0OO0OO
nvw.L
-t

©©® © 0606 © 06 © ¢ 0 00 00 0 0 06 0 00 0 0 0 o

000 0NO0O0CO0OXLTTFOOODOOO0OO0OOOO0OOO
~ o

OO O0ODO0ONNOO0OOMODO0ONDONDONOO0OO0OO0OONOO
© © e 00 © © 0 06 0 0 0 0 0 ° 00 0 0 0 0 0 0 0
COO0OO00O00DCOMOO0OO0DO0D0O0OO0OO0OO0OO0OO0OO0OO

00000 CO0000D00000O00O0OO0O0OO0OO0O0O
© 06 © 0606 © 0 0 0 © 006 0006 00 06 060 0 0 0 0

000 000000000000 O0ODDO0OO0O0OO0OO0O0O

OO0OO0OO0OMHONOOOOOOOOOOOOOOOO
© e ©6 00 o 0 @ 0 © 00 0% 0 0 0 0 0 0 0 0 0 0

coooonNnNNO 0000000000000 O0OO0OO

00000 100000000000 O0DO0O0O0O0OO0O O
© © © 0606 © 0 06 0o © 060 00 0 006 0 0 0 0 0 0 o

Qoo oo OO0 D000HODO0OO0O0DO0OO0O0O0OO0O0O0OO

[3)
.

~N
n

6345
63.0
6245
62.0
61.°2
51,0
60e5
6040
59.5
59.0
5845
5840
575
57.0
56be5
56,0
5545
5540
5465
5440
5345
53.0
5240

#*AVERAGE BASED ON NINE YEARS OF DIRECTED EFFORT



LAT
b5.5
65,00
64.5
4,00
63.5
63,00
62,50
6260
6le3d
61.00
60.20
60,0
59.5
36.0
52450
58400
57.50
5740
56450
5640
55.50
55.00
544,50
54,0
3.5
53,00
52.5
52,0

179
*

0.00
0,00
0.00
.0

0.00
0.00
0.00
0.0

TN

5.20
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.CO
0.00
¢.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0,00
0.00
0.00
0.00
C.0
0.00
0,00
Ts7
10.80
0.00
9.0
2.9
0.0
6.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
G.0
Ge0
0.00
0.00

*AVERAGE BASED ON

AVERAGE JAPANESE HERRING CATCH (MT) TN THF EASTERN RERTNG

0.00 0,00
0.00 0,00
0.00 0,00
.0 0.90
0.00 o0.00
0.00 0,00
0.C0 0,00
0.060 0,20
C.00 0,00
3.10 (0,00
0,00 G.00
C.00 0,00
0.00 6,70
.4 0.0
60.0 134,.2
2642 7.2
0.00 0,00
6.0 0.00
0,00 0,00
0.00 0.00
G.0 G.00
0.00 0,00
0,00 0.00
0.00 0.00
0.00 0,00
0.00 0,00
0.00 0,00
0.00 0,00

175
*
0.00 0.00 0,00
0.00 0.00 0.60
0,00 0.00 0,00
DY 0.0 C.0
0.00 C.00 0.00
000 0.00 0.0
N.00 0,00 0,00
Je0 0,00 0,00
0.0 C.00 0.00
0,00 0,00 0,00
0,00 0.00 1.4
VeC 0.9 9.2
0.CO0 8.30 22.1
4.7 171.1 197,
10.€ 687.23211.7
7¢0 173 94,7
0.0 teG 12.C
0.0 0.0 37,4
0.0 0ed 1l.4
0.C0 0.00 0,00
J.C0 C€.00 0,00
0.C0 C.00 0,00
J.00 0.00 0,00
0,00 0,00 0,00
0.00 0.00 0,00
0.00 ¢€.00 0,00
0.0 GC.0C0 0,00
0.0 0.00 0.CO

NINE YEARS OF DIRECTED EFFART

0.00
0.90
0.9
9.2
0.00
.00
346
0.00
0.00
0.90
15.7
563
8.8

30.1
118.6

90,2
23.8
13.7
12.7
0.20
3.0
0.00
0.00
0.00
0.00
0,00
0.00
9

SOoO00O0OC D000
WVIIDDDO0ODDOIPOIO
oo ooo©°o o

—
L]
9

o

o

o

o

o o

OD00TFTIOCOFDIDIPFVCODDLVO0ODDO0OD2DO20DO0ODVLOIO0
oo

OO0V IO0OOWULUIIOOULDVDIOIDVDOULVLOODILIODO

o o o

LANGITUDF

0.,C0
o.c

0,00
0,00
0,00
0.CO
0,00
0,00
.00
0.0

0,00
N,00
0,00
0,00
0,00
0,00
0.G0
0.CO
e+ 00
N.CO0
0.00
0.00
0,00
0.00
D.0

0.00
0.00
0,00

N.C0
0,00
¢.00
0.00
C’OC
0.00
Ne20
G.CO
0.Nn0
U'o
UeC
t.0
0.0
0.00
'»‘.(‘
0,00
€.00
OQC
n.ro0
0.20

0,00
0.00
0,0

0.C0
0.00
¢.00
0.00

SLA IN

o

oo o

oo [eNeNe)

o oo o

o

® 06 o 6 © © 06 ¢ © @ ® o o 06 0 © 06 06 © 6 06 6 060 © © 0 o
OO0 DDVLO0OO0O0IDULIDQCO0OO9O0L2O00O0ODIVOVLOLDOUV

PR3

—
* r
W
o

e © & e e © o o ©* o o o o
OOV DVDO0OO0OO0OO0O0OIIDCODDO0OO0OOLOVLIOLUOOLDVO
o o o o O

[eNeolNeNoNe)

[oNe)

ODOD00 300000 VOVDVOGCOVLIUIDIOCCO

)
o
o

1664=7¢

0,00 C.0

0.00 0.00
0.0 0.0

0.00 0.00
CeN 0.0

n,o 0.00
0.00 92.00
0,00 0,00
.00 Nn.O

0.00 0,00
0.0 0.CO
0.C 0.00
TeN J.90

G.9 0.00
9.0 J.00
C.00 0.00
0.00 0J.00
0.00 C.00
0,00 0.00
0.00 0.00
0.00 .00
0.00 0,20
0.00 0,00
J3.00 (.00
0,00 n,O

0.00 0.00
0.00 0.00
.00 0.00

0.00
0.00
0.00
0.90
0.00
0.00
V.0

0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.0

6.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0400
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.9

0.Nn0
0.00
0.00
0.00
0.00
0.00
0.0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

o

OO oo

o

o

VDOODO0OO0ONDO0DIIVLO0OO0OIDDODODOODID DO ODP0O0
o

®© o ®© 06 © 06 & o © o © o 0 © ° o o 0 o0 © & o 0 0 © & o @

VOO0 O0000D0D000000 N0 0000VOO0OO0OODODO0OO



Appendix B

Average catch of herring by month of the

Japanese gillnet fishery
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f).Z.C CeOe OeQ Qe O.C (‘0\) '\.0 0.0 O.f‘ nN.0 ’7.0 0.0. 000. C.o. 0000
f)lob U.U C'o(" L/o) \)o( ().O G.Oo 0.0 0.0. 000 0.00 0000 0.0 C.O. 000
nDled 060 (e 0 060 OeC Ge0o 0.0 Ued 0404 De9 D40, 0eCe CeNe Ce0e 0.0,
blUeo Gel (Gels VeV Uelo Uee CeC 0e0e 0eNe N 0.0 0.0, 0e¢0e CeOo 0.0,
60V 0.0 Oe¢0 0.0 CeC 0.0 0.0 0.0 0.0 NeN NDeOe Gelde 0ede (o0 0.0,
5Ye€ Lel veh Qe Vel 0.0 0.0 0.0 ND.0 N0 0.0 Ne0. CeDoe C.0 Je06
2940 De0 Col Ue) 060 De0 Del NeN OeDe Cede NelCe 0G40 Ne0e CoO 0e0e
5865 Ce0 0.0 0.0 0.C 0.0 0¢0e 040, 0.0 O¢Oe 0.V N.0 0e0e CeOe Do0o
556D Oel Gele 060 Qe 0.9 C.C G.0 O.n DeNe 0.0 0.0 G.0 CeOo 0.0
57¢5 060 0eD 060 NeC C.0 0.0 060 Dol N9 N.0 0.0 0.9 Ce0 J.0
5T eV Qed W b De)d el UeO 0.0 0¢0e 0e¢0e 0.0 0.0 0.Ce 0.0 C.0¢ 0.0,
56eY Veloe Ue D 069 Qelo 0.0 GeC 0.0 UeDe NN De0e 0.0, 0.0 CeOoe 0.0
5660 GeDe 0ol 0.0 0.C 0.0 0eOe 0e0e NeDe OeNDe 0O0e0e 0606 Dedo Ce0 CeDe
5565 UeO Vel Cede de 0 0.C 0e0o 0e0e OeNe Nede 0600 0e0o 0e0e Ce0oe 0.0
5540 Vel Geli Ne0 OeCo 0eDe 0¢00 0.0 0eNe fe9 0406 0.0 CeOo Ce 0o 0.0,
54¢3 DeQo el Ue?d Je0 Gee D60l 1.3 CeD Nede 0.0 0.0 0.0 CeOo 0.0,
5449 OeDe Qeh 0ede 0.C NeDe 0Vele 0s0e 0406 NeN 0.0 CeOe 0406 CeOe 040,
53¢5 (0e0 Ge0 0.0 0.0 0.0 0.0 0.0 O.Nn 0eNe DeOo 0.0 0e¢0e¢ Ce0 De0e
53640 Ge0 Vel OeV Qe DeJe Oe¢0e Qe0oe 0¢0s DeDe 0e0s 04Co 0406 CeOo 0.0
92e¢% Oe0 Ve 04 0.0 Ue0 0¢0e¢ OeUe 0.0, 049 NDeCe CoO 0e0e Ce0e 0,0,
92,0 OeOoe Ve £ Cevw JeC GeN J.0 0e¢9 0eNe Y9 0.0 040, 0.0 Ce0o 0.0

*AVERAGE BASED ON NINrF YEARS 0OF DIRECTED FFFORT
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AVERAGFE JAPANESE AZRRINC CATCH (MT) IN THF EASTFPN RERTNG SEA IN  MAR 1964-76
CATCHeS MADE BY GILL N&T

LONGITUDF

170 165 160
LaT * * *
6545 Dele weD 0eVe 0.0 NeDe Uele 06D 0eNe NeN DeO0e 0006 0,0 CeOo
6540 OeOe Colle Nede Dol 0e0 Oe0e JeO0e 0o7 26 Vo0 Je0 0N C.0
{.'J‘QQ‘:‘ Q.O U.O 0.0. 0000 0.0 :).Oo 000 Oo" 0000 n.O O.C. 0000 C«.O
65460 Cel GeN Dede UelCo CeDe 0.0 0e¢00 040, De0e 0e0e 0.0, 0¢0, CeOo
0369 0e0o Ce0e 0eDe OeCoe 0eDe 0.0 C.0 0e0e Dede D60 0.0 Ce0o Ce0e
6360 Ve UeQo Oe0e Nele 0¢Je 0.0 0.0, Ne0 De9 Q.0 0.0, 0s0e Ce0
8249 0.0 CeQe 0e0 OeCo 0e0 De0e 0e¢0oe 00 0.9 .0 Nn.0C 0.0 C.0
HeeV Je0 Ve Jede el 0.7 De0o 0.0 0.0 0e0e 0eCo 0.0 Ge9 CeOo
514% Jev Ve 0eDe Gl CeDe UeOe OeUe 0efe 060 Je0 OelGe 0e0s (o0
6160 0e0oe Qelle 0ee 0.0 060, 0e¢0e 0e0e 0.0, 0.0 0.0, N0e0e Ne0o C.0
606l Jelde Ul De Ve JeC Ged D0e¢0¢ 0e0¢ 0.9 0e¢9 NeOe 0O0efs NeOs (o0
o0.0 0.0. OoGo Q060 0.(‘ 000. O.C 0.0. 0.00 ﬂ.’\ 0.0. 0.0. 0000 C.O
e D Cel Jeu Je ) Yol NeyD DeDe Voo 0.0 DeNoe NeOo 0.0 0¢0e CeOo
5947 Dol Ce Uer J.C Va0 .0 OeUe 040, 0.9 040, 0.0 OeDe CeOo
D3ed JeVoe 0.0 00 OeC 0.0 0e0s 0.0 0.0 N.0 0.0 0.0, 0.0 Oe 0o
5AOU (100 C.L‘c O.) )00 \).O OOC 0.00 0000 0.’) ’)00 000. 0000 C.O
27e¢9 Vel Uel) 060 OeCo 0.0 VeOo 0.0 0.0 Q6o 0.0 c.C 0.0, C.0
5767 Ded Gel Jel) Je Ged 0e0 De¢D0 Je0 NeN OeOe 0.0, 0406 CeOo
“6ed 0.0 Celo Jdele Ul 0oV 0.Co 0.0 Ne0e NeDe¢ 0e0e¢ 0Oele 0O0ele GO
5660 060 Celi 0600 DeCo 0.0 0.0 0.0 0e0, 0.0, NeODo 0.0 0.0, GeOo
5565 JeU Qe DeDe Dele CoeDe Dele  VeOe 0Oefe Nee 0¢Oe 0NeCe 0e0¢ (o0
5863 Ve 0.0 Uede .0 CeDoe e Qo 1e7 0.04 0.0 De0o 0.0, 0.0 C.0
S465 0.0, CeCe 0.0 eCo o9 Je¢00 1.4 9.0 Ne? D60, 0.0 0.0 C.0
1‘0.0 OoOo 000 0000 0.00 0000 0000 0.00 0000 Ooq 0.00 0.0 0000 000
5365 UeUo 0o Ced QeCe 0¢0e D.Ce 0eCe 0e¢0e NeDe 0.0, 0.0, 0.0, CeOo
53.0 OeUo 0e¢Co 0eDe Oe¢Coe Ce9 0¢0 040, 0eDe 0e9e 0eCo 0.0, 0e0. 0e0.
22e¢5 UeOe Gelo 0.0 DeCo Ne0e 0.0, 060, 0.0 DeN 0.0 D0, 0.0, Ce0o
5260 06O 000 0.0 VeCo 0.0, 0eC 0.0, 0.0, 5. 2.0 0.0 0.0 C.0

*AV-RAGE BASSD ON NINE YEARS (OF DIRECTFD EFFORT
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AVERAGE JAPANFEST HLRRING CATCH (MT) IN THE CASTERNM B8=RING SEA IN JULY 1964-7%6
CATCHES MADE BY GILL NET

LONGITUDF

1790 1565 160
LAT * * *
6565 UeO Ue U Ued Jel Vel CeCo 0600 0.0 De0e 0.0 0.0 0eOo 0«0,
6540 00 CeC 060 NDe0 0e0o Deloe 060 06D CeN 040 Celo 0e0. CeOe
bbded Uele Delle Vee DJeUe Ge0 GeCo 09 De04 I 060 OeCe 0.0, CeOo
5460 Oe0oe Qo0 063 OeCo CeDe 0.C 0.0, 0.0 De04 De¢0 0.C 0.9 C.0
6349 et) el Jeu Delle Leid TieCo 0.0 0.0 Ned 0.0 0.0, 0.0 C.0
53¢ GeDe CGoN Uede Dl Dee DW0 CeDe NN 06D O0e0e 0Oe0e 0460 Ce0
6245 060 e 0e0 Dol 0N 0.0 0.0 Nee 0.0 0.0, 0eDo OeUe CeDe
6240 Cel Getde Ce? Jel Ue0 Ue0o 09 06N NeN N.0 Ce0e N0 C.0
Hle9 0e0 Vel Qe Vel 0.0 0e0e 0.0, 0.0 0N 0.0 0.0 0.0 CeDe
6514 Ueld wels Ued el OeJe 2.0 D¢ NDele Ce0e Ne0 0.0 0.0 CeOo
(o X ] Vel Cel) JeuU NeC QCev De0 00 0.N NeD 0.0 C.0 Ue0e Ce0
6Ve0 CeOe 060 New O0.C Oe¢d 0e0e 0.0 0s0e 049 OeOe 0e0e 0e0e Co0.
H5Ye5 CeUe Cele Jele Dele Uee Celle Qele O0e¢ Oee 0.0, Ce0o 0.0, C.0
596U 0600 Uel2 Jed 0eC 0e0e 0e¢GCoe 0e0o O0e0e Oe0e 0.0 0.0 0.0, C.0
9865 Ce0 Uell De’l Dele Qe Dol Dele De0e NeN CeC OeCe Ne0. CeOe
%860 0.0 060 Ded Jele Qe 000. 0.00 O."‘- nn’) 0.00 0000 01 01
5765 Vel Uell Jed Q.0 UeDe 0.0 0.0 0.0 0.0 0.0 1.6 0.0e Coa0.
57.0 Ce0 UeOe 0e0e I,4C 0ed 00 OeOe Dol N0 ol OeGe 040, Ce0
5669 Cele Uel Jed Jell Vel DeCo OeDe D600 n,0 0.0 0.0, Ne0e CeOo
5640 0.C 060 Dele 0eC GeOe G.0, 0eCo Qe DeN 006 0.0 20 Ced
55649 Delde el Vee JeC CeOo 0e 0o 0.0 0.0 NeN 0.0, 0.0. 0.0, C.0
286U 0oV Col OeDe Jell Dele UGol Oe? 0eDe 049 0.0 0.0 0.0 Ce0.
5445 0.0 Oe0e 0e00 OlC CeOe 0De0e 060 0.0 De0e 060 0.0 NeOe Co0.
544V (o0 Ueu Ne? Dol Ce0e GoeCe Qe0e 0.0 OeNe 0.0, Ne0 D40 C.0
"‘3.“) COO Uo(:" \).'\) ‘)'C 0.0 0.0 0.00 0.00 0.0 OoO 0000 000 C.O
536t Jel el Ded Del CeD Qe Ve 0o 0.0 0.0 0.0 0.0 f.0 C.0.
el 0ol Coll NeN D.( Oev CeDo 0¢0e De0 O0e9 0.0 0.0, D406 CeOe
5260 el Q0e0 Qe) DeC 0e0o 0.0 0400 0e0e 0eDe 0e0e 0.Ce Oe0e Ce0Oo

*aVeRAGe BASFD ON N INg YEARS 0OF DIRECTED EFFORT
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No gillnet catches of herring in November.



No gillnet catches of herring in December.



Appendix C

Average catch of herring by month of the

Japanese trawl fishery
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AVERAGE JAPANESE HERRING CATCH (MT) TN THE EASTERN BERING SEA IN  JUNE 1964=7¢
CATCHFS ™aNE BY TRAWL
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AVERAGE JAPANESF HERRING CATCH (“T) IN THE FASTFERN BIRTNG SFA IN AUG 1964=-76
CATCHES MADE BY TRAWL
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AVERAGE JAPANESE HERRING CATCH (MT) IN THE EASTER N BERING SEA IN OCT 1964=7¢
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Appendix D

Catch of herring by month of the

Japanese herring fishery from September 1964-December 1976
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