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History of herring fishery in Hokkaido and the review of population studjl Review[]
Tokimasa KOBAY ASHI"

Herring fishery in Hokkaido of northern Japan began in the middle of fifteenth century. At that time gill-net
was operated. Since then accompanied with the developing of fishing gears annual catch of herring incrcased. It
recached about 0.15 million tons in 1850s. A historical peak of catch of 0.97 million tons was recorded in 1897.
This high level of production was mainly from the Hokkaido-Sakhalin population. However it has steadily
declined thereafter and has disappeared since 1955 from the Hokkaido coast. Some changes of oceanic
environmental conditions have been observed. It has been thought that these factors influenced to the
disappearance of the population. Since that time some local populations have been targeted by coastal fishery.
Over one million artificial herring fly have been released to enhance the stock size of local populations in recent
yvears.Population study carried out in Japan was reviewed breafly. Author classified nine genetically
distinguished populations distributed around northern Japan into following four groups; group I is lagoon small
migration type, llis oceanic wide migration type, group Il is oceanic small migration type, and group IV is

intermediate type of I and II.
godood :ooooodoo
Ioo0oooooooooooooo 0o00O00oOo0o0ooObOOo0obOooooooboOooooa
0o0oOOo0oOoOdlsOboobOoooooooooooa

cooboodooboooobooooooooooboOooon
goolvooooOooOooOoOopboOoooooooooo

100oo00o0ooooo

coooboooobooobooooooooobooooo
gobooobooooooocoobocoooocooono
goiliz,000—~2,300000000000000000OO
gobooobooooooooobooooboooooo
gobooobooooooooobooooboooooo
gobooobooooooooobooooboooooo
gobooobooooooooobooooboooooo
gobooobooooooooobooooboooooo
gobooobooooooooobooooboooooo
gobooobooooooooobooooboooooo
oobooooood

ooooooOoooOOooooooooooooskoo
gobooobooooooocooboOooooOoooo
gbobooobooooooocooboOoooocOooono
gbobooobooooooocooboOoooocOooono

cooboodoobooboooboooobooooooboonon
coooboooboobooobooooooooooboOooon
coooooobooooboooooooyOobOQoOoOoon
0000001OoODooOowsOoooonoooonog
coooboodooboobooobooooooooooboboOooon
oooooOoobooooooisgoooooooooon
goOolvssOOOOOOOOODOOOOOOObODbOOO
OOo0ooOoO0OoboooOoooivwsooooooooooo
coooboodoboobooobooooooooooboOooon
oo oooooooooooooooooooon
cooobobodoboobooobooooooooooboOooon
gooooooooooboboooooooooooisso
oOoooov.s0000s000000100000000
coooboooobooooboooooooooobooboooon
coooboooobooooboooooooooobooboooon

0000 A33%020020 30290000

* 000000000 Ministry of Agriculture, Foresty and FisheriesOKasumigaseki 1-2-107Tokyo 100-89070Japan0



2 gooo

ooo

ooooooobobooobooooboboooobooooo
goboooooooooooobooooooooDo
goboooooooooooobooooooooDo
goboooooooooooobooooooooDo
goboooooooooooobooooooooDo
goboooooooooooobooooooooDo
oobooOoooooOooooooboOoooooooDo
oobooOoooooOooooooboOoooooooDo
goboooooooooooobooooooooo
goboooooooooooobooooooooo
goboooooooooooobooooooooo
oobooOoooooooooomirie~1736 000
gobooobooooooooobooooooooo
gobooooooooooooboooooooooo
goboooooooooooobooooooooo
goboooooooooooobooooooooo
goboooooooobooboooooboooooogd
Jo0bO0obOO0o0o0om1gomoonoooooo
goboooooooooooobooooooooo
gooooooo

2000000 20000000

OOo0ooOoOoOoDboOooooOowOooooooo
gobooobooooooocooboooooooono
gobooobooooooocooboooooooono
gobooobooooooocooboooooooono

goboooooooooboodoobooooooooon

goooooooboooboooboooooonooon
O OO DOo18oIoDooooooooooooo
0ooo0oooooooooooooooooo1897d
oooooYyyoooooooooozooooooooo
gobooobooooooooobooooboooooo
goD0obO0obOoOoboooooooonoonooooooo
gobooobooooooooobooooboooooo
gobooobooooooooobooooboooooo
oooooooooooooomvzooomoooo
oooooooooooooooooooo 220000
0000000000000000000000 M

30020000000
mv4o0000000000O0000DOO0OODOOOO

000000000000000000000001954
goboooobooooooocooboocOoooocooono

goobooboobobooboobobooobooboo
goobooboobobooboobobooobooboo
goobooboobobooboobobooobooboo
goobooboobobooboobobooobooboo
goobooboobobooboobobooobooboo
goboobooobooboooboog

n
=3
i
i

[=3
t=3

=]
E=3

Catch (10,000 ton)
b3 [=r]

D
(=3

1887 1897 1907 1917 1927 1937 1947 1957 1967 1977 1987 1997

year

Fig. Fluctuation of annual catch of herring in Hokkaido.
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Resource condition of herring populations caught by
fisheries in Sakhalin Island watersO Review"

Elsa R. IVSHINA*?

only the Sakhalin-

Hokkaido, De-Kastri and northeasternd NE[O coast of Sakhalin populations are considered commercially

The coasts of Sakhalin are notable for their herring population variety. However,
important. Abundance of the De-Kastri and the NE coast of Sakhalin populations are not high compared with
the Sakhalin-Hokkaido herring population. Catches of all Sakhalin populations is much lower than Okhotsk,
Gizhiginsk-Kamchatsk, or Korfo-Karaginsk in recent years.

Presently, herring of the NE coast of Sakhalin and the De-Kastri are characterized by low abundance. One
of the biggest populations in the North Pacific in the past, Sakhalin-Hokkaido herring have been in low
abundance for some decades. Drastically decreased abundance is caused both by loss of spawning and feeding

areas and changing population age-siructure.

Keywords: Sakhalin, Sakhalin-Hokkaido herring, De-Kastri herring, Northeastern coast herring, Low abundance,

Fishing.
Introduction

Herring are widespread in the North Pacific.
They are a major resource of coastal fisheries including
those of Sakhalin. There are up to 34 populations
known in the Northern Pacific Ocean; however, only a
few populations are utilized by commercial fisheries' %"

The Okhotsk, Gizhinginsk-Kamchatka, and Korf-
Karaginsk populations have been characterized as
highly abundant in recent years. They are known to
be the most commercially significant of all populations
in the Far Eastern seas of Russia. The majority of
herring populations were at low abundance from the
mid-1970s to the mid-1990s; however, recent increase
in herring biomass in the Okhotsk and Bering Seas
has been observed 7.

With regard to the Japan Sea, the opposite is
true. In recent years, abundance of almost all
populations approached the historical minimum; not
only Sakhalin, but also Plastun-Nelminsk herring and
herring of the Peter-the-Great Bay show similar

clepletion3'4D. Despite the decrease in herring population

size in the Japan Sea and adjacent areas, herring
populations off the western coast of Hokkaido have
increased ° .

Herring inhabit all areas off the Sakhalin coast
and are known for their population variety. Herring
have three ecological forms based on their life history
pattern: oceanicl] e.g., Sakhalin-Hokkaido herringl], neritic
O e.g., De-Kastri herring, herring of the northeastern
0 NEO coast, Terpeniya Bay herring, Sakhalinsky Bay
herringl], and lake] e.g., Tunaicha Lake herring, Ainskoye
Lake herring, Nevskoye Lake herringﬁ)‘ilm.

Populations differed in biological characteristics
and resource level up to the end of the 1980s.
Despite low abundance in all populations,
Sakhalin-Hokkaido herring still play an important role
in the fishing industry.

This study presents resource conditions of
herring populations caught by fisheries in Sakhalin
Island waters.

Data presented here are based on long-term
monitoring of Sakhalin-Hokkaido herring, De-Kastri

herring, and herring of NE coast of Sakhalin. Annual

Accepted : March 25,2002. Contribution A 340 from the Hokkaido Fisheries Experimental Station.
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data of herring catches off Sakhalin were obtained

from Kondo" , Rumyantsev 70 and SakhNIRO
archives. Analysis was made on results of spawning
ground surveys and biostatistical data from the
De-Kastri and Sakhalin-Hokkaido herring feeding
period and for the spawning period of herring of NE
coast. Respective biomasses of Sakhalin-Hokkaido and
NE coast herring are estimated in cohort analysislB'M[ 2
De-Kastri herring biomass is estimated as a part of

the stock assessment process.
Results and Discussion

Sakhalin-Hokkaido herring population

Sakhalin-Hokkaido herring were the most
abundant among North Pacific populations and
represent the classic example of catastrophic decrease
0 Fig.10. Landings reached 500000 tons along Sakhalin
coasts in the middle of the last century. Fishing was
based on spawning herring . Since 1958, spawning
herring fishing was closed; fishing was conducted only
during the feeding periodd July-October[l

Nevertieless, spawner abundance decreased from
hundreds of millions to the tens of millions. From the
1960s to 2000, population size decreased'® 1%,
After 1960, total landings were in a depressed
period. Data show that landings of feeding
Sakhalin-Hokkaido herring decreased from 10100 to
100 tons from 1976 to 19930 Fig. 20. Depletion might
be caused by climatic and oceanographic changes,
especially a warmed climate & +167200, Overfishing of
spawning adults and juveniles is also an important
contributing factor leading to decreased herring

populations. Fishing intensity increased during the

Catch (1000 t)
(=)}

0 +- |
1970 1975 1980 1985 1990 1995 2000

Year

Fig. 2 Catch of the feeding Sakhalin-Hokkaido
herring near western coast of Sakhalin

period of natural population decline!V-12-15-21.220

During this period, only in 1973, 1983, and
1988 were there formed dominant year-classes[ for the
depression period O . In 1976, 1986, and 1991,
observed annual landings increased concomitant with
the decreasing trend. Over the 1990s, herring
abundance did not decrease in general, but the level
of abundance for the present period 1995 year-class is
lower than the abundance of 1983 and 1988 year-
classes?

As a result of decreased abundance over the
1950s-1990s period, there was habitat degradation.
There is manifest reduction in the distribution area of
immature Sakhalin-Hokkaido herring in the Aniva
Bay, the Terpeniya Bay, and off the northeastern
coasts of Japan. Mature feeding herring aggregate
mostly near southwestern Sakhalin(J Fig. 30, but in
high abundance periods, herring were observed only
in the Tatar Straitd Japan Seal in the wide area from
the Moneron Island to the northern part of the strait
240, Spawning areas of Sakhalin-Hokkaido herring
extended along the widest area in the Japan Sea and
the Sea of Okhotsk near the coasts of Sakhalin,

Hokkaido, and partially, Honshu'®170. Along with
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Fig. 1 Catch of the Sakhalin-Hokkaido herring
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depletion, consequent decrease in spawning grounds
occurred first near the coasts of Hokkaido, then near
the Sakhalin coasts. Catastrophic decrease in spawning
grounds has been most marked in recent decades. In
the 1990s, the spawning area was much smaller than
in the 1950s0 Fig. 40

Overfishing also affected herring populations of
the De-Kastri, Korf-Karaginsk, Gizhinginsk -
Kamchatka, and the Peter-the-Great Bay. However,
even though almost all populations have recovered
from depression, Sakhalin-Hokkaido herring remain at
a low abundance level "% %5,

Drastic decrease in abundance of Sakhalin-
Hokkaido herring took several decades to influence
population age-structure of, for instance, Peter-the-
Great Bay herring, despite its deeply depressed
condition ®®Y. However, another situation was
observed in the Sakhalin-Hokkaido population.
Dominant age groups changed in spawning stock;
spawners rejuvenated while their average and
maximum age decreased?®”. There have also been
distinct changes in feeding aggregations. Maximum age
in aggregations reached seventeen years in the period
of normal condition of the population and a relatively
moderate stock exploitationd up to the 1960s0.
Maximum age in feeding aggregations decreased from
14 to 6-8 years Fig. 50. Accordingly, the number
of year-classes decreased from 10-12 over 1955-79 to
6-8 in 1980-2000. These results may be caused by
herring depletion and increased fishing pressure.
During the most recent decadeld 1990-20000,
feeding herring were observed near the coasts of
southwestern Sakhalin with body length from 17.5cm
to 34.5cm at 2- to 9-yrs age from. Mean body length
ranging from 23.4cm0 19910 to 28.2cm0O 19900.

Average age ranged from 3.6 yrsd 1997 Oto 6.4

T - ' ' | ' 0

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

R e e I S

Fig. 5 Maximum age of the feeding Sakhalin-Hokkaido
herring
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0 19900. Minimum average body length and age were
recorded in 1991, when individuals of a relatively
abundantd after 1975 and 1983 year-classesd 1988
yvear-class entered the fishery. In the 1997-1998
yvears, the share of younger age groups greatly
increased, leading to decreased average length and
age statistical values of age and length. In 1999-2000

mean length and average age increased againl Fig. 60
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| | o
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N jverage age —e—average st. length

Fig. 6 Dynamics of the size-age comparison of the
feeding Sakhalin-Hokkaido herring

The De-Kastri herring population

De-Kastri herring are also an exploited fishery
resource in Sakhalin waters. Their area is limited to
the northern part of the Japan Sea. The main area of
wintering for mature fish is on the shelf of the western
part of the Tatar Strait. Main prespawning areas are
the central parts of the Tatar Strait. De-Kastri
herring spawning is observed near coasts in the
northern part of the Tatar Strait. De-Kastri herring
are named after the De-Kastri Bayl now called the
Chikhachov Bay[ and adjacent areas where their
major spawning grounds are located Fig. 30

Individual ages of 2 to 10 yrs are observed in
spawning aggregations of De-Kastri herring. Individual
ages of 4-7 years form the basis of spawning
aggregations. After 1993, individuals aged 7-10
yrs were found to dominate the stock. During the
1990s, there appeared to be low recruitment in the
population. From 1992 to 1998, there have been no
individuals aged 2-3 yrs in the landing. Average
fish age in spawning aggregations increased up to
1995-19970 mean age 9.6 - 8.5 yrs[ and drastically
fell in 1999-200000 mean age 3.9- 5.4 yrs[] Fig. 70

Landings of feeding De-Kastri herring showed

10 + - 20
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4 I 45
;i AN ERE NN 1N r»—+l 0
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I average age (1993,1998 no data)
—e— spawning stock (1993,1998-2000 no data)

Fig. 7 Dynamics of the age comparison and spawning
biomass of the De-Kastri herring

individuals aged from 1 to 10 yrs. Older individuals
Oi.e., 5 yrs or moreld have dominated both spawning
and feeding aggregations through 1994-1997. Such an
age distribution structure in feeding aggregations is a
symptom of population depression. We have no
grounds to infer an increase in De-Kastri herring
population because there is no strong year-class
showing evidence of increase.

Since the 1930s, the De-Kastri herring catch has
offered the most reliable data. The annual average
De-Kastri herring catches from 1931 to 1964 were
4200 tons. During this period, the catch data was
only for domestic fisheries. From the period 1964 to
1977, during which the Exclusive Economic Zone
0 EEZO was established, both Russian and Japanese
fleets shared herring fishing areas. Average annual
catch increased to 5300 tons. In general, the most
prominent catches occurred in 1948-1955, 1961-1966,
and 1974-1975. By the late 1970s De-Kastri herring
decreased drastically due to overfishing and domestic
fishery depletion. The fishery continued its steep
decline to 1982 due to the extremely low populations.
Increased population in the first half of the 1980s
resulted from enforcement of closed seasons for
De-Kastri herring fisheries. At the beginning of the
1980s the fishery started to recover and the total
catch reached 3750 tons in 1991. After 1991, catches
decreased again due to absence of abundant year-
classes coupled with low fishing intensity[d Fig. 8[L

We conclude that, according to 1985-1997
observation results, one reason for decrease in total
area of spawning grounds off the continental and
Sakhalin coasts in the 1990s was the decrease in

De-Kastri herring abundance®H Fig. 70
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Fig. 8 Catch of the De-Kastri herring and the herring of northeastern coast of

Sakhalin

Results obtained by B.M. Kozlov and later
studies show that the De-Kastri herring population
can recover from depletion under favorable oceanic

conditions when the population is not open for fishing
23.270

Herring of the northeastern coast of Sakhalin

Local herring of northeasternd NE[ Sakhalin do
not undertake long-distance migrations; they inhabit
both bays and shelves of NE coast of Sakhalin0 Fig.
300 The developed net of the shallow bays characterizes
NE coast. In the third trimester of May and in June,
spawning of the local slowly-growing herring with
faster-growing herringl] migrants[] in bays characterize
spawning aggregations 60

Herring with body length of 13.5-36.5cm formed
spawning aggregations in the 1990-2000 period. Average
body length of mature fish ranged from 23.5cm in
1992 to 27.1cm in 1997. Accordingly, average age of
mature fish ranged from 4.8 to 7.4 yrs.O Fig. 90.
Spawning stock of this herring comprises individuals
aged 2-11 yrs. In the most recent decade, individuals
with 26-29¢m body length at 6-9 yrs dominated
landings except for 1996 and 2000 years at the
expense of very high shares of younger groups.

Population size and landings of NE coast of
Sakhalin were lower than the Sakhalin-Hokkaido and
De-Kastri herring. In 1937-1939, 1958, and 1960,
herring catches of NE coast of Sakhalin were
equivalent to those of De-Kastri herring. During the

observation period, maximum landings were recorded

in 1936-1944 and in 1955-1963. The peak landing
constituted 3300 tons in 1961. From 1967, herring
landings abruptly decreased. Main reasons for the
decrease were occurrence of low abundant year-classes
and overfishing during high abundant year-classes.
The average annual landing constituted 1150 tons during
the high herring abundance period of 1931-1967 and
130 tons during the period of low abundance in
1968-19860 Fig. 8L

Herring fishery, to different extents, was
conducted in almost all bays. Main fishing areas
were the biggest of them[ Nyiskiy, Nabilsky,Chaivo
and Piltun{. Up to 1988, herring landings were at a
very low level; they increased when the abundant
1983 year-class occurred and fishery intensified.
From 1987, restricted herring fishery has been
conducted here as well as monitoring observations in
the spawning period. Herring fishery is conducted
mainly in the Nyiskiy Bay as soon as bays become

free from ice; it continues, as a rule, over the whole
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Fig. 9 Dynamics of the size-age comparison of the
spawning herring of northeastern coast of
Sakhalin
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period from the end of May to the first trimester of
JulyZSD. Herring landings have varied since 1990 from
740 tonsO 19930 to 40 tons[ 200001

The 1983, 1988, and 1995 year-classes that have
dominated the last several years formed the basis of
landings. The present state of NE Sakhalin herring is
characterized as stable. Minimum landings have been
observed for the most recent five years. Decreased
landings depend not on the resource condition, but
are connected with fishery restriction due to economic

reasons.
Conclusion

All-climatic factors probably comprise the reason
for depression of Sakhalin-Hokkaido herring.
However, the main reason under modern conditions is
fishery. In the present critical situation, only
protective efforts can bring population stabilization of
Sakhalin-Hokkaido herring. For De-Kastri and NE
coast herring populations, another situation exists of
a modern condition of herring depletion. Decreased
resources correlate with middle and poor year-classes.
Thus, generally, herring resource conditions in
Sakhalin waters in the 1990s are characterized as

unsatisfactory.
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Processing and Use of Herring in Hokkaidoll Review[]

Masanori SASAKI”

From 1945 to around 1955, herring were processed into fertilizer, herring oil, salted herring, and dried

herring roe. However, since the 1970s, when imported herring began to be used as raw materials, they have

been used primarily to produce dried herring fillets, salted herring roe, seasoned herring roe and frozen herring.

Herring product characteristics by production center were analyzed and categorized into the following :

weight ratio by region, pH, general ingredients, fatty acid composition, free amino acid composition of fish

meat and ovaries, ovary maturation and herring roe quality, ovary consolidation mechanisms, and damage to

herring roe sustained during freezing. Moreover, the by-origin suitability of herring processing was also

summarized, based on data from the Hokkaido Federation of Marine Products Processing Cooperative

Associations, combined with test results from Fisheries Experimental Stations.

In addition, test results and technical problems experienced during processing and use of herring from 1983

to 1996 are described.
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