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Of the two groups of herring, the Sakhalin- /20®
Hokkaido herring and the lake herring, found in the
waters of Sakhalin (Frolov, 1949; 1950, 196lL), at the
present time'the 1atter.group has the greater commercial
significance. These herring form a number of local shosls
in the above-mentioned waters, inhabiting the northern part
of Tatar Strait, the Sakhalin Bay; the northeastern seacoast
of Sakhalin, the Terbenie Bay, and the Tunaicha and Raichisi
lakes (Frolbv, 196l). The lake herrihg have not been
sufficiently investigated as vet, Especially few data

are available concerning their environmental conditions.

humbers iu the right margin indicate the corresponding
psees 1u the original.
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In this report we will present their distribution and
describe their environmental conditions in eagh of the
above-mentioned regions. By way of material for this
repoft,'we have used our collections and the results

of observations conducted from 1937 through to 1958.'

Herring in the northern part of Tatar StraitK

(De~Kastri herring)

The herring of the De-Kastri shoal inhabit the
region of Tatar Strait through the whole year. During
the spawning period in the spring (from the middle of
May until the middle of June),.these herring live in the
shallowest parts of Tatar Strait with the highest fresh

water content.

In years which are normal from the hydrological
point of view, herring runs may be obserﬁed from De-Kastri‘
Bay to Cape Lazarev on the continental coast and from
the Chernaya Rechka settlement to Cape Pogibi on the

coast of Sakhalin.

By the northern part of Tatar Strait, we understand
the region from the line of De-Kastri Bay - Cape
Zhon'ker on the south to line of Cape Lazarev -
Cape Pogipbi on the north.




In 1949, during the herring spawning migration,
the hydrological conditions were characterized by the
following data (according to. the Hydrometeorological
Station in De~Kastri): the water temperature of the
coastal zone in De~Kastri Bay in May varied between
0.5 and 7.0oq(on an average by 3.8°) in June, from 6.0
to 13.0O (on an average by 11.20). The averagé water
salinities over these months were the following: in-
May, 21.91%, and in June 27.88%;. Acoording to the
data_of the Hydrometeorological Stationvin'Pogibi, in
the Pogibi region the water temperature in May and in
June has varied between 0.2 and 15.2° (the average was
12.3°). During the same time period the water salinity
fluctuated between 2.00 and 30.06% (with an average of |
25.28%). The temperature and salihity curves for the /21

coastal waters in May and June are illhstrated in Fig. la.

The mass migration of spawning De~Kastri herring
to the regions having water of normal marine salinity

was not observed.

During the spawning period the lage herring
avoid the high salinity waters of oceanic origin. For
this reason when the waters from Tsushima in the northern
part of Tatar Strait enter into the spawning area of the

De-Kastri herringe, their location in their spawning grounds




Figure 1.

Tempersature ahd salinity of the water during the migration

period of the spawning herring: g/ the northern psrt of

Tatar Strait (1 - De-Kastri; 2 ~ Aleksandrovsk; 3 - Pogibi);
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changes sqméwhat. 'The migfations in the sbufhern,part
of the spawnihg area are discontihuéd and'incfease.in
the northern part. During this period a certain portion
of the spawnihg ﬁerring~migratés tO‘the southefn part 6f
‘the Amur estuary, reaching the Chakﬁﬁt Island on the’
continental coast and the 7Zelenyl Ggi settlement on the
coast of Sakhalin., We have observed such a cﬁange of
posiﬁion during thé spawning_period from l93u t0419u0,
and other investigatqrs have observed it in 1955-1959

(Kozlov, Shchelégova, 1961).

The catches of spawning herring'are characterized
by the following data: on the continental coast from
Dé-Kastri Bay to Cape Lazarev, the yearly catches have . /22
varied between 8.0~and‘56.0 thousand centners during
the period from 1940 to 19uu; The yearly average was
about 25,0 thousand centners. On Sakhalin, from the
Chernava Rechka settlement. to Cape Pogibi, the catches
have fluctuated betwéen 5.0 and 39;2 thousand centners
(with an avérage of 26.0 thousand centners) for the

same period.

. The results of the experimental fishing with

- drift nets as carried out by the author farther north
from De-Kastri Bay in 1942-1943 have shown that the
herring do not remain for a long time in tﬁe northernmost

-~

part of the Strait., After spawning theyileave the aresa
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of the main spawniﬁg grounds, and form concentrations
when feeding somewhat farther south,'in the regions of
Aleksandrovsk and Shirokaya Pad', since the feeding
resources in the éhallow parts of the Strait with
freshened water are much lower than in the waters in its
central part. The herring feed until October, then they

leave to winter.

In November, 1958 the trawler "Ogon!'" trawled
more than 100 times in the northérn'and central part of
Tatab Strait. According to the unpublished data of
A, P. Nikolaev (1959) herring were found in the catches
of 22 trawlings when being taken only in the northern
pert of the Strait. The hirshest yield was obtaiﬁed in
the central parf of the Strait between the lines of
Cape Uandy - De-Kastri Bay and Aleks&ndrovsk city =
Mosolov Inlet. The catches reached up to one centner
pér trawling hour (770 fish per trawling). In this
time period the herring lived in waters of temperature

between 0.30 and 3.2°, on the average 1.2°.

In winter (in January, February),.according
to the data obtained during the fishing period of
Eleginus, the water temperature in this region sinks

down to -1.6° (Kozlov, 1959),
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Herfing in Terpenie Bay

The spawning of the local herring shoal in
Terpenie Bay takes place on its coastal parts‘in May
and June. Here the herring are distributed along
almost the entire coast from the Kotikov settlement to
the Novoe settlement. During the spawning period they
migrate to regions which have stably freshéned water:
however, they avoid the places where the fresh water
content is high., This peculiarity may be observed in
the Poronai river area, Here is a fishing region to
which the herring migrate regularly in those years in
which the water level in the river is low during
spring, and in the region itself the fresh water content
.is not too high in the area of the seine. In those
vears, however, in which the'water level in the river is
high, this region has a high fresh water content, and
the herring do not migrate. In these years they remain
farther from the coast, whefe they are caught with
trap nets. On areas without freshened water, no mass
spawning takes place. In Terpenie Béy, the Kotikovo

there

region may serve as an exampleg here/is no river at all,
and the waters of the coastal zone have a low fresh
water content. Here the catch of spawning herring

is very low (Table 1).




Table 1,

Salinity of the coastal waters and.the average catches
of spawning herring in the region of Terpenie Bav over
the 1949-1952 period

"~ ConenocTh BOAM B npn?emnoﬁ 30He H CpelHHN RHiOB nepec'ronol cmn
3a nepnon 19491952 rr. mo paitonam 381, Tepnennx

T

. ConeHoCTs BOABL i -
Pafion  / l J s Hmﬂe91949 T .| 2 Cpepmit Bunos, u,

T— 00 ’

Tloc. Kotukoso % ~ /9 6onee 31,5 ‘ 330. .
Hoc. Bnapumuporo 28,03 _ 2200
TNoc. Hesa & 27,23 ‘ - 3160
Hoc. Yetse 7 122,11 _ 2313

Top. HNoponafick (B 3 KM K 101y
oT ycThA p. Iopouaii) g . - 1198
Tloc. TacTendo - @ 23,63 . 1808
IToc. TepmonTtOBO /0 27,44 , 1493
ITuc. Hopoe /7 ' — 217
- region;

- water salinity in June, 1949, in %o
- aversage datch, in centners;

- Kotikovo settlement;

Vladimirovo settlement;

- Neva settlemeﬁt;

- Ust'e settlement;

o ~ O Ui = W N
}

- Poronaisk city, three km south of the mouth of
Poronai river;

9 - Gastello settlement;

10 Lermontovo settlement;
11 Novoe'settlement;
12 more than.
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Duriﬁg the spawning migration period the water
temperature in the coastal zone varies between 0.6 and
9.60 iﬁ May, and between 6.9 and 12.3o in June. Figure
1/b indicates the water temperature and salinity for

May and June 1958 in five-day intervals.,

After spawning the herring do not leave the
Bay. Throughout almost the whole suhmer they may be
fished by trap nets and drag seines. The largest
quantitieé may be caught in June. Their migration to
the coast in this month may be probably explained by
_the somewhat higher waterAtemperatﬁre of the coastal
waters than that of the sea at this time., At the.same
pime, this gives rise to favourable feeding conditions.
In August and Septemﬁer the warming period of the coastal
waters sets in, and the masture herring leave the coast.
In this period only juvenile fish may ne found in control
catches, In October, with the cooling of the waters,
the adult herring again-appeaf along the coast and the

catches somewhat increase (Table 2.).

Every year in winter, therringd7,are caught
together with Eleginus during ice-~fishing in Poronaisk

region and at the "Ust'e" fish hatchery.
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| Table 2.
Catches of the local herring shoal in

Terpenie Bay, in centners

Ta6nunga 2 °
BHIIIOB ceJbAH MECTHOro crajga B 3an. TepHeHHH,

! Z I o a w

Mecaupt /- 1948 1949 1950 | 1951 | 1952
Mait 7040 7700 - 5684 6899 3628
Vions & 12319 12059 7978 5642 8878,
Hiom & 6894 1751 197 2566 308
ABryver # 265 51 221
Cenradps 7 27 _ ‘ 28 289
ORTAGDL (‘? . 112 61 115 HET MaHHbIX 526
Beero: g 26657 21571 13947 15186 13950 ,

1 - month; 2 - year; 3 - May; 4 - June; 5 - July;
6 - August; 7 - September; & - October; 9 - total;

10 - no data.

-The hydrological condiﬁions of the waters of the
southéastern part of Sakhalin, and specificaglly Terpenie
Bay, aré influenced by two currents: the cold eastern
Sakhalin current and a warm current whose waters the Soiya
current transports to this coast. In normal years, as far
as the hydrological conditions afe‘concerned, the waters
of the eastern Sakhalin current are dominant in almost
all regions of the southeastern coast. During this period

the catches in Terpenie Bay consist exclusively of local herring.
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- In the event of the warm current incfeasing in the
direction of the coast, the Sakhalin-Hokkaido herring
appear in Terpenie Bay, since the distribution of this
herring is connected with the above-mentioned waters.
Lately, according.to the data of S. K. Shchelegova (1958),
increased activity of the warm current was observed from
1953 through to 1958, The catches in Terpenie Bay in
this period began to consist>of local and Seskhalin-Hokkaido
herring (Table 3.). Their ratio in the.catches, as 1igted
in the Table, is calculated on the basis of the differences

in the rate of growth.

Table 3,

Composition of the catches of spawning herring in
Terpenie Bay, in percent

Ta6auya 3

CocTas Y0808 HepecTosoit cepiH B 3aid. Tepnenns, %

. . _ /
roma / Ynost 2 . MecrTHag j ‘ < OS}?:;;(})‘:COK an 4
1948 - © 19350 100
1949 19759 100
1950 12682 : 100
1951 12540 100
1952 ' 12506 100
1953 14267 59,5 40,5
1954 13229 29,5 70.5
1955 15117 13,0 87.0
1958 4259 © 24,4 75,6
1957 13762 30,9 69,1
1958 26385 21,0 _ 79,0

1 - vear; 2 - catch; 3 - local herring; L - Sakhalin-Hokkaido herring.
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From the bresented data it may be seen that ’ /24
for the period of tﬁe warm current dominance the
Sékhalin-Hokkaido herring formed the basic part of
the catch. In ouf opinion, to avoid the disadvantageous
conditions, the major part of the local herring migrated
into regions farther north, .intoc the Pil'tun, Chaivo and
Nyivo bays. This is demonstrated by the fact that in
the above-meﬁtioned bays ﬁntil 1953 the catches of
herring were not higher than six to se&én thousand
centners, whereas after fhét year the catch immediately
doubled. In 1954, for example, the catch reached 14.3

thousand and in 1955 15.2 thousand, centners.

The small portion bf local herring which
remained in Terpenie Bay from 1953 to 1958, inhabited
the Poranaisk and Ust'e regions where, due to the waters
drained in large quantities by the rivers, advantageous
conditions were sustained for tﬁe herring. Here they
might be found in catches with trap nets in the spring
and in the summer, and in catches with fyke nets in the

winter,

Herring in Sakhalin Bay

The freshened water of Skahalin Bay, as caused

by the Amur river, is not uniform in all parts of the Bay.
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The highest fresh water content is in the southern and
eastern parts, while the northwestern part is of marine
‘character and, as far as the hydrological characteristics
are concerned, it differs only insignificantly from the
open regions of Sea of Okhotsk. in this part of the Bay
the water is always colder and its salinity always higher
than in the southern and eastern parts. According to

the measurements carried out on the ship "Gidrolog" on‘
29 July 1949, the ﬁemperature of the surface water at

the eastern shore of the Bay waé 1u;0 to 1&.80 and the
salinity, 20.0 to 23.72% . At the same time, at the
northwestern shore the water temperature varied between

7.8 and 9.2° and the salinity, between 31.20 and 31.77%.

In the eastern gpart of the Bay the warm,
superficial water layer is only 10 m deep, and the
thickness.bf this layver progressively degreases to the
north and west. The cold waters from the Sea of Okhotsk
are located at greater depth. According to the measure-
ments carried out by the hydrological station on 29 July
1949, the temperature on the surface was lh.80°, at 10 m
depth 0.5°, and at 20 m depth (bottom) 0.90; Salinity:
on the surface 20.06%,, at 10 m depth 32.07%@, and on

the bobttom 32.97%0.
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In Sakhalin Bay herring can be caught during /25
the whole summer and autumn from July to October

inclusive. (Table L.).

Table U,

Herring caught bv the fishery combine in

Lyvugi, in centners
Ta6auna 4 °

Yaosm cenpan JhornsckHm priGOKOMOHHATOM, X
[ Mecaum " 1940 ‘ 1941 ‘ 1942 1943 } 1944
A ' A 495

Hionp + 362 754 3862

I&wng J 2817 } . 5343 2949 253 546
Asryer % © 1811 927 - 185 959
CenTsbépn 311 551 - 1034 491 131
Oxra6ps O 55 59 413 232 :
‘Beero: 7 5356 ‘5953 6077 5003 - 2131

1 - month; 2 - June; 3 - July; L4 - August; 5 - September;

6 - October; 7 - total..

We may see from ﬁhe table that the highest
catches were in June and in July. This may be explained
by the fact that in the first half of summer the spawn-
ing herrings are caught which migrate to the .coast in
greater mass and with higher frequency than the feeding

/[ fattening_/ herring in August-October.

At the shore of Sakhalin Bay the fishing is

carried out by trap nets and drag seines. During the
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period from 1940 to 194k ten drag seines and eight trap
nets were applied'fér the herring catch along the Sakhalin
coast. About the same amount of fishing gear was used

on the continental coast.

As soon as Sakhalin Bay becoﬁes free of ice,
the spawning herring appear on both coasts. The spawning
of the herring may be observed almost everywhere on the
continental coast from Baidukov Lake to the Kolt' river,
and on the Sakhalin coast from Vereshchagin Inlet to
Kuegda Bay. Apart from being on the coast of Sakhelin
Bay, the herring also.migrate into the Bakal, Pomir,
Schast'e and Kuegda bsys. The strength of their
migrations through individual regions is characterized

by the catch listed in Table 5.

it may be seen frOm~Ta518 S that the herring-
are not unifdrmly distributed along the coasts. Onvthe
continental seéboard their highest concentrations are
observed at the Kol; riﬁer and in the Petrovskaya Kosa
reglion, whereas.on the seaboard of'Sakhélin they are
noted in the region of the Kirpichi, Lyugi, Muz'ma and ;26
Rybnoe settlements. In the Baikal, Pomr' and Schast'e
bavs there is no fishing, since these are very shallow
and densely overgrown with sea grass. ' In the spring the
herring do not. live in these bays; after spawning they

migrate to Sakhalin Bay without delay.
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Table 5.

Average catches of herring in Sakhalin Bay
during the period of 1940-19L4

Ta6auua 5

Cpenunf BHUIOB ceJIbAH ﬁ Caxa/HHCKOM 3aJHRBe 3a mepHox ¢ 1940 no 1844 rr.

; | YneanHoe 3HayeHue paft-
7 Patiousl 1 9 Bbuios, 1 oHa OT OGWero BHIOMA
P 3 no 3aauBy, %

MarTeprKoBoe nofepembe 4

PriGoaaBon «Koab» 5 1113,0 49
ITerposckas Hoca 6 972,0 44
O-s Bafinykosa . 7 158,0 7
Bcero: /5 : 2242,0 ’ 100
CaxajHHCcKoe Hofepexbe .
3a1. Kyaraa I 128,0 4
PoiGasxa Mysoma /2 450,0 ‘ 15
" HMoc. Kupnuuisy 1 1260,0 42
t Tloc. Jhory 12 850,0 . 30
" Tloc. Peibioe . /3 2500 8
~ B. Bepeutaruna iy . 40,0 1
"Bcero: /5 ‘ 2978.0 100

1l - region; 2 - catch, in centners;'B - percentage rate
of ‘the region in the total catch in the Bay, %3

i = continental coast; 5§ - Kol!' fish hatchery;

6 - Petrovskéya Kosa; ? - Baidukov Island: 8 - seaboard
of Sakhalin; 9 - Kuegda Bay; 10 - Rybalka Muz'ma;

11 - Kirpichi settleﬁenﬁ; 12 - Lydgi gsettlement;

13 - Rybnoe settlement; 1L - Vereshchagin Inlet;

15 - total.
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Comparing'the runs of herring by regions with
the distribution of salinity in Sakhalin Bay (Fig. 2.),
we can state that these runs occuf only towards those
sections of.the coast of Bay which are subject to the
effect of fresh water., On those sections which are not
affected by the water of the Amur river and where the
“local rivers afe too small, herring runs are not observed,
The northwestern coast of the Bay is specifically such a

region.

Figure 2.

Spring distribution of herring on the coast
(of Sakhalin Bay)
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15 - Ribnoe; 16 - Vereshchagin Inlet; 17 - R:bnovsk.
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The hgrring spawn in Sakhalin Bay in June
and in July;iat the beginning of spawning the water
temperature in the coastal part is, as a rule, low,
i.e;, in the range of one degfee,but after that, due
to the shallowness of the water it warms up rapidly
and by the end of June the watef temperature reaches

12-14°.

Acqordihg toithe data of the "Moskaltvo"
hydrometeorological station in Baikal Bay, the water
température véried between 0.2 and 17.80 during the
spawning period in 19,5; the average value was 7.9° for
June, and iE.EO for July. The salinity varied betwesn
8.06 and 24,.01%; the average value was 10.64 for June
and 18,11%, for July. The temperature and salinity of
water in Baikal Bay for June and July, 1945 are

illustrated in Fig. 1/c.

During the summer the herring do not go out
from the Bay. They feed here during the whole summer
and appear reriodically on the seaboard where they are

caught with trap nets and drag seines.

It 1is to be agassumed that the food in the

Bay is enough for the small shoal of local herring.
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The plankton in Sakhalin Bay develops well. According
to the data of E. K. Lubny-dertsyk (1959), the biomass
of the zooplankton reaches the value of 500 mg/m3 in the
0-50-m layer. The richest layer was the superficiall
1ayer-(0-10 m) in which the biomass of the zooplankton

has a value higher than 2000 mg/ 1 .

The experimental catches with drift nets as
carried out in 1936 by D} I.kahryamkinvand in 194L-1945
by the present author, have shown that in summer, after
spawning, the herring are distributed all over the Bay.
They live in very scattered formations and until the
middle of September the éatches were low, On an average
the catches were not»higher than/gﬁgdred fish for ten
ABOO mesh nets_pgr drift. The herring fell into the’ nets

only in the superficial water layer, Nets installed

deeper than 10 m failed to yield a catch.,

Sakhalin Bay is inhabited only by a sﬁall
local shoal of herring. For this reason, due to‘their
low abundance‘they do not form highly concentrated feeding
accumulations, Swmall catches with nets are usual in

summer,
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By autumn (in Septembef’ the distribution of
herring in the Bay is somewhat chénged. They are more
seldom at any distance from the coast, but on the other
hand in the coastal regions, espéciaily In the southern /87
part of the Bay, the concéntrétion of the shoals increases.
In the second half of September and in October, the éatches
ranged from one to seven centners per arift when using
the same system of nets. The fishermen -in the Rybnoe
region, in addition to the migration of the herring in
spring, have also found an autumn migration. During this
migration the catches Qith trap nets and drag seipes
increase inAcomparison with the catches during the
summer months, but due to the disadvantageous meteorol&gical
conditions in the second half of September and in October

the number of fishing dayvs decreases abruptly.

In Sakhalin Bay the water temperature starts
abruptly to fall in the second half of September and
already in October it is only one half to one third of
the July and August temperature (Table 6.’. For this
reason the autumn.herring concentrations in the coastal
waters may be considered evidently as the beéinning of
the winter concentrations. This 1s corroborated by the
followin;: fact: 1in September, as may be seen from Table 7.,

91.6% of the individuals in the sample had their reproductive
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Table 6,

Average water temperature according to the
"Moscal'vo" hydrometeorological station

TaGnnnaB

CpefHAs TeMuepaTypa ROJbI HO JAHHBIM mnpomereoponoru‘xecxoit
c'ralm!m «MocCKaabBO»

Fo;u,x/ Matt fl I’IlOHb\;i Hiomn 4 ABrycrq‘.Cemﬁﬁpbél OKTigpb
1943 —0,5 . . 154 155 13,6 7.8
1244 —0,9 S| 16.4 15,4 13,9 '
1945 —03 . 79 148 15.0 12,2 5,0
1946 —0,7 - 50 16,3 17,2 L7

P 1947 —0,8" ‘ 15.7 12,3 12,3 ' 6,0
1948 —0,5 . 16,8 17,9 . 13,3 71,

1 - year; 2 - May; 3 - June; 4 - July; 5 - August;
6 - September; 7 - October, -

Table 7.

Maturitvy stages of the reproductive organs of herring
from the catches with trap nets and drag seines in
Sakhalin Bay (Rybnoe-Kirpichiki region, 194l), in %

Tadnuua 7

Cra;um 3peIocTH IOTOBIX AOPOXYHTOB CEAbAH H3 YJIOBOB CTABHMX H aaxammx HEBOJOB
+ B CaxallHlICKOM 3aJIHBE (pa}‘iou PribHoe— Kupnnuskn, 1844),

r _ . S

I THonso Tie- s

ata |- : caefoan- (/7
R I TR TR Y v | v Huxs&%_\/)

71V 2,1 12,8 470 17,2 . 98

6. VI 22,4 1,0 . 10,2 66,4 99

00— 24 VII 15,8 76,7 5,3 1,8 0.6 197

3—12 VIII 143 857 197

4—-5 V1 97,6 2,4 : : 140

20--27 11X 9,4 62,4 29,2 197

1 - data; 2 = number of investigated specimerns.
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organs in the III and IV phase of maturity, i.e., the
herring are in such a physioiogical state when the

spring-spawning fish begin to winter,

Herring may be seen in Sakhalin Bay also in
wiﬁter. During the ice-fishing of Eleginus, the herring
vields a significant side‘recovery almost every year. In
the region of the Rybnoe and Lyugi settlements and in the
Baikal and>Pomr'.bays they'entgr fvke nets. D, I. Okhryamkin
still in 1936 indicated.thétlin Pomr ! Bay, aldng with winter
Eleginus caught in fyke nets the side recovery of herring
reached 10 centners‘daily. In the Lyugi rggion herring
were also taken in fyke-nets every day, and thére was one
instance when fifty centners were caught in one lifting
of the fyke net., From all these facts it may be concluded
that the herring do not go out from Sakhalin Bay, qithef
in winterlor in summer. They form concentrations to over-
winter in the southern part of the Bay and in the channels
of the Baikal, Pom'r and Schast'e bays, and during winter /23
generally concentrate in regions with lower water tempera-
tures. The somewhat higher temperatures during winter
in the above-mentioned regions may be explained by arrivél
of rélatively warm water from.the rivers. But just the
same, the herring wihter under severe,hyarological
conditi&ns.. In the regioﬁg where they winter, the water

temperature sinks to ~1;09 —1.50.
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Herring in the northern part of the eastern cdast of Sakhalin

The distribution of herring on the northeastern
coast is confined to ﬁhoSe parts of it where the bays are
_locatedt. Here the fishing begins in July and finishes
in October. The hérring are fished in the channel with
drag seines. The catches in the most important bays are

listed in Fig. 3.

In this area the habitat of herring is closely

'assoﬁiated with.thé bays; however, they do not go into

all of those which are located on this seaboard, but only
into five, i.e., into the Pil'tun, Chaivo, Dagi, Nyivo and
Nabilt bays. The herring do not go in'the Kolendu, Khanguza,
‘Urkt; Ekhabi or Odaptu bays locafed north of Pil'tun Bay or
into Lentskii Bay_(south of Nabil' Bay). This phenomenon may
be explained by the hydrological conditions in the bays.

Many rivers empty into those five bays where the herring
enter, and the water in them is freshened, whereas few,

if any, rivers empty into the other bays. For this reason

the salinity of the water in theée bayé differs little /89

from that cf sea water. This factor is very. important |

for the distribution of herring.

X These are marine basins connected with the sea
by narrow (300-500 m) channels.
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Figure 3.

Catches of herring in the Pil'tun (1), Chaivo (2),
and Nvivo (3) bavs by months
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However,'the herring do not live in the
bays, but migrate there at definite periods of their
life. They enter regularly during the reproduction
period in spring. The herring first appear in Nyivo
Bay, then their run extends to more northerly regions.
In Pil'tun Bay, as a rule, the spawning herring will
appear five, énd_in some years even ten, days later
than in Nyivo Bay. The difference. in timing of the
spawnihg migration is due to the retarded warming up of
the water in the Pil'tun Bay region. A. P. Vedenskii
(1950) is of the opinion that there is a direct rela-
tionship between the entry of the herring into the bays
and the quantity of the warm water flowing out of them
into the sea. This assumption is also corroborated.by

our observations,

Comparing the catches of herring in the béys
for June and July (Fig. 3.), we méy clearly establish
that the catch of spawning herring in Nyivo Bay is
higher than in Pil'tﬁn‘Bay. In this respect, Chaivo
Bay occupies mostly an intermediate position. A large
river empties into Nyivo Bay, and for this feason a large
quantity or warm water emerges from the latter. This
creates the conditions for herring concentration in the
sea at this Bay in winter, and for obtaining a heavy catch

in the spring.
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We are of the opinion that not only the out-
flow ol warm water influences the migration of spawning
herring into the bays but also the rate of freshening of
the water. We may find corroboration of this agsumption
in the following: 1if at the beginning of the migration,
i.e., in Juneythere ié a difference in the quantities of
warm water flowing out of the bays, then by July the
water in all the bays is sufficiently wafmed up, consequently,
the temperature differences between the bavs are equalized.
Nevertheless, the catch of spawning herring in July is
higher in Nyivo Bay. In our opinionythis may be explained
by the fact that the water flowing out of Nyivo Bay is
always of lower salinity than the water from the other

bays (Table 8.).
Table 8.

Water temperature and salinity in July, 1949

TaG6auua 8.
Temneparypa K COJEHOCTs BOAH B Hioje 1849 r.

3aa. luabtys '5 3aa. HeifiBo

TemMnepaTtypa

OtaHB 16,2° 17,2°

Tipuais - T 4.8 3.8°
ConeHOCTSH

Oraus 12,98%, 3,22%.

Ipiaus 28,62%, 28,95%,

1 - Pilt'tun Bay; 2 - Nyivo Bay; 3 - temperature;

l, - selinity; & - ebb; 6 - flow.
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' Day—by—daj observations of water femperature
and salinity:dufing the run of spawning'herring have
shown that the watef temperature in the bays ranges
between 1.8 andAQ,OO (the average is 6.10) in June, and
between 6.2 and 11.1° (the average is 8.7°) in July.

The water salinity varies between L and 30%,, having an
average of 16,36 for June and 24.16% for July. Fig. 1/d
represents the temperature and salinity curves of water

in Chaivo Bay 'in 1955,

After spawning the herring go out errom the
bays_/ to feed in the sea. Here,they are distributed
over the entire watef area adjoining the bays.
Experimental fishing carried out by us with drift nets
from July to October in 1937—1939 showed that the
herring live in very scattered formations in the sea,.
Catches of up to three centners per drift were obtained
only at the entrances into the bays, during those periods
when the herring was going in or out of the bays. " In
other areas of the sea, the catches were low and did not

exceed 30 kg per drift (Table 9.).

A. P, Vedenskii (1950) assumes that the basic /30

mags of herring feed beyond the east Sakhalin current.
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It was established by oﬁr observations on the expenditionary
.ship "Zhemchug" in 1955 that the local herring do not feed
in the open part of the Sea of Okhotsk where the cold

and warm oceanic waters meet. Anaiysis of collected
materlals has shown that here the catches consist
exclusively of herring of the Sakhalin-Hokkaldo stock
(Frolov, 1957). 1In this way, Vedenskii's assumption was
not verified. Ve have arrived at the conclusion that

the local herring feed within the limits of the east
Sakhalin current, and that they do not migrate far from
the coast. This area of the sea is fairly rich in zoo-
plankton. According to Lubny=-Gertsyk (1959) the average
biomass of the zooplankton at the northeastern coast

of Sakhalin reaches the magnitude of 300 to 500 mg/m3

in August through to November. The zooplankton consist

ol oceanic and neritic groupings oharacteristic of cold
waters. In the stomachs of the herring representatives

of both groupings may be found: those of the oceanic

forms Calanus clacialis, about 8%, Metridis sp, 11%;

Euphavsiacea, 10%, and the neritic forms Mysidacea,

Cumscea, Gammaridae and Isopoda compose more than 50%.

The observations of the water temyerature
conditionsg Jduring the feeding period have shown that, in

the catches with nets, herring may be founa at water
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temperatures from 5 to 16°. The most frequent and .
highest catches occur at water temperatures. from 10 to

13° (Table 9.).

Table 9.

Distribution of herring catches fished by nets on the

northeastern coast of Sakhalin as the function of the

sur face temperature of water in 1937-1939

Tatanuya 9

Pacnipefiejienie yJI0BOB CeNbJH CETHMH ¥y CesePo-BOCTOMNOre mobepemba Caxannna
. B 38BHCHMOCTH OT TeMRepaTYpPbl BOjibl Ha nosepxnoctH B 19371939 -rr.

+ TeMmnepartTypa BOAbl BO BpeMf Jdo08a

TEA 6 o8 9 e e 127 Y13 e T

OdGugee

KO-BO 7 : .
+ npeiicthos 1 1 3 3 2 14 -3 4 4 6 4 1 1
i Npefipos - ! . .
: cy}?fxoxa‘awxl( < 2 1 2 2 2 4 5 2 1 1
P00
i YJI0B, KT 30 1,0 168 1.8 470,0 301,0 143.4 04 0,1 06
+ Cpeanuii :

VA0RB 34 .

Dpeid Ha : .

10 ceTeft, v - .

Kr : 1.6 0.5 84 035 235.0 750 28,7 02 01 0.6

- water temperature at the time of fishing;
- total number of drifts;
arift with catch;

- total catch, in kg;

Ui = WY
i

- avergre catch per drift for 10 nets, in kg.
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Here a8 well as in Sakhalin Bay, the low
catches of feeding herring are due to the fact that
the total number of the shoal 1s small. During the

srricd, - ' .

summer / the herring are gcattered over a large

water area and do not form dense concentrations.

During the whole summer the herring appear
periodically iﬁ the chavnels. It cannot be stated that
their appearances are assoclated with feeding, since the
fcod supply in the channels, and even in the bays
bhem531ves, {s much lower than in the sea. Nor can these
visits be regarded as accidental, as is assumed by
A. I. Ambroz (193}),‘because they occur in the channels

of all the bavs at the same time.

Vedenskii (1950) has stated that in the event
of southwesterly winds the herring concentrate in the
channels, and the catches increase., The southerly winds
drive seawater of oceanic»origin from the open part of
3ea of Okhotsk to the eastern coast, and in the event
of enduring and strong wiﬁds thesé waters flow close to
the coast and mive rise to disadvantageous conditions /Sk
for the lake herring. To avoid the sea water, the |
herrins ro into the channels, In the evenﬁ of northerly

winds the inverse vhenomenon may be observed,
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In these.areas herring may be caﬁght also in
winter. With the onset of colder weather, the herring
accumulate at the channels'Of the bays and from here
pnss’into the channels proper. This-may be established
by the fact alone that in winter in Pil'tun, Chaivo and
Nyivo bays during the ice-fishing of Ele 1nus, herring
are alwavs found in the catches, and after the breakup

of ice in the inlets the herring appear at once.

Herring in Tunaicha Lake

(Tonnai herring)

In Tunaicha LakeK a small shoal of herring
multiply and overwinter (Probatov, Frolov, 1951, 1958).
The yearly catch of this herring fluctuates between

two and five thousand centners,

The spawning begins at the breakup of the
ice> on the Lake at 1-2° water temperature. The tempera-
ture rises quickly and by the middle of June it. reaches

1.0 - 17.0°. Our observations have shown that the Lake

water warms up well to the bottom (Table 10.). The

spawning is finished by the end of June.

A Bagicelly the Tunaicha Lake is a sea inlet connected

with the sea by & narrow channel,




-32-

Table 10,

Water temperature in Tunaicha Lake on 20 June 1950

Ta6auuna 10

Temneparypa Boast B 03. TyHaitua 20 miowa 1850 r.
Cran 1, ray- 1 Cran 2, ray-i Cran 3, ray- | Cran 4, ray-
Guua 14 M 2 Guna 16 M | Guua 20 M , Omma 17 m

/
/

1loBepxHOCTD 5’/ - 15,2° 14,8° 16,2° 17.0°
o & 12.5° 11,5° 8,9° 120°

1 - station 1, depth 14 m; 2 - station 2, depth 16 m;

s

- station 3, depth 20 m:; l} - station li, depth 17 m;

5 - surface; 6 - bottom.

The salinity of the lake water is not high;
it is 4.18 - L.54% on the surface, and 10.23%, at 20

meter depth.

After spawnine the herring go to the sea, and
during the whole summer live in Mordvinov Bay., Here they
often enter trap nets installed for catching chum salmon
and pink salmon.~ At the end of.September or in October,
they return from the sea into the Lake %o 6verwinter.

In January, 1954 experimental ice-fishing was cafried
cut by nets. Herring were caught everywhere, but the
catches were veryv low. From 10 to 20 of January the total

catch was about one centner,
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The Tunaicha Lake is a wide basin. The herring
can winter in it freely.' In this respect the shoal of |
Tonnai»herring differs from the othef shoals of the lake
type, the majority of which winter in the coastai zone

of the sea.

The herring in Raichisi Lake has a yearly life
cycle analogous to that of the Tonnal herring. The
former also spawn and winter in the lake itself and feed
in the sea (Rumyanfsev, A. I., Frolov and others, 1958).
The abundance of this herring is low, and it has no
commercial importance. The environmental conditions
are similar in both lakes. Thé water salinity in the
Raichisi Lake is not hircher than 5-7%., and the water
temperature varies within wide iimits: in winter it
sinks to negative values (-0.2), whereas in summer it

rises up to 16-19°.

Inferences drawn from the material /32

Tt 1is characteristic of lake herrinpg that they
spawn in shallow regions on wide banks. The explanation
for the adavntation of their spawning to such‘regions is
that thesc herring live under severe hydrolozical condi-
tions (Frolov, 196l) and in the spring, i.e., during the
period when the gonads are maturing and srawning occurs,

they disperse over a region where the water warms up rapidly.
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In Fig. 1., it may be seen that.on the spaﬁning grounds
the water temperature rises from 1°-3° to 9 - 13° over
10-15 days. The other characteristic peculiarity of
these herring is that they spawn in marine regions

which contain fresh water. Observations have shown

that the herring do not go for spawning to an area with-
out freshened water. 1In addition to this, if under the
influence of sea currents, hirsh salinity waters begin to
intrude into the spawnine grqunds, then the herring will
discontinue to go to the latter. Consequently, the
freshening of water on the swvawning grdunds during the
spawning period 1s a necessary condition for the lake

herring.

I'rom Table 11,, it may be seen that the
spawning takes place ih waters freshened to Qarious
degrees. The herring in Tunaicha Laske can bear the
lowgst salinity. The spawning in Terpenie 3ay and in
the northern part of Tatar Stralt takes place at a
relatively high water salinity. The herring in
Sakhalin Bay.and on the northeastern coast of Sakhalin

occcupy an intermediary position in this aspect,




Environmental conditions snd catches of lazke herring in the waters of Sakhalin

Teble 11.

Weter temrersture Water saslinity Area of

during the on the spawning

spawning pericd ground Spawning Feeding Wintering Catches,in
in ¢° in %o ' thousands

of centners

Raichisi Lake -~ -7 lake sea lake cf no com~
' mercial in-
terest
Tunaicha Lake 2,0-14,0° 4-5 lake sea lake 2,0-5,0
Northeastern  3,0-11,7 16-20 " Dbay sea .  seaboard 6,0-8,0
Sakhalin ‘ '
Sakhalin Bay 1,0-15,0 10-18 bey Sakh.Bay Sekh.Bay 4,0-6,0
Terpente Bay 4,0-11,4 22-28 coast Terp.Bay Shore of 15.0-21,0
tha bay spawning
Northern part 3,0-11,2 21-27 coast Tatar Bay Tatar about 40,0
of Tater - Strait feeding
Strsit
. YcooBug 00HTAaHEA i BHUIOB Cebged o3epHoro tHna B mojax Caxanama.
. 'I'e.\ﬁl‘(-z‘paT—y-.—&;.é‘;;cm L Mecto
P4 BOIM B BOjiLI B pal- T —_ . - 0T v
1O He- - e - N i H JIOB. T&BIC.
HLI;)OCIIT . e ioxxm,m:.’}‘)”extz } HepecTa [ ATy 1A ' 3UMOBKR ; I
oy Pt - 5 -7 o3epo Mope 03¢po TIPOMBICIOBOFO 3Ha-
e .o N : - €
O3, Tyirditia 20 o-1400 4 -5 03€po Mope 03cpa ) ;,gu—ﬂsr,ig Ameet
Cenepo 2oetornnni Coxaliy 3.0--11.7° 16 -20 3aIHB Mope npulpemHas 6,0—8,0
. 3 ) YacTh MOpA
Cavamnicisit aasng 1.0 -13.0° 10 -18 32.1HB Cax. zan. CaxasHHCKHH 3an. 4,0—6,0
Sarn Tennennt 4,0 -11.P° 22—-28 npHOpern. 3aj. Tepnenus npHOpemxHan 15,0—21,0
] - ) ‘ . YacTi, YacTh 3aJIHBa * HepecroBas
Cerepirag YacTh TaTapCEOTro 3,0 ~-11,2° 21-—27 I PUGHEHKIL Tarapckif Tarapckuii nponus oxgno 40,0
STISMH§2 5] YACTD 3anHR HAryJabgas

-GE-
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Connegtioh with enclosed basins is different
for all the herring we have investigated. As we have
already mentioned sbove, the herring spawn and winter

in the Tunaicha and Raichisi ILsakes.

On the northeastern coast and in Sakhalin Bay
at the present time the herrihg go into the bays only
during the spring for reproduction., In the past, however,
ﬁhen the bays were deep, they‘havevevidently served also
for wintering. However, due to éilting from the rivers
anq the‘settling of residues 6f water plants, the bays
became shallow, and at the present time a substantial
portion of their area becomes dry at ebbtide, énd on
the rémaining portion, except the water courses, the
depth is insignificant. The water of the rivers flows

only in the water courses and in the channels.

In this way, due to the geomorphological changes
in the bays, the wintering of lake-type herring has gradually

developed under marine conditions.

We assume that the herring in Terpenie Bay and
in the northern part of Tatar Strait has undergone the
same process of adaptation during the spawning and winter-

ing pericds to conditions of a more marine character,
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At thé present time'thg former has lost fhé persistent
connection with the Néva Lake, and the latter, with the
Amur eStuary. The gradual geomorphological changes_in
the living area have forced these herring to adapt not
only to wintering in the sea but also to reproduce in
the open coastal region with freshened water under
conditions which ére gsimilar to those in the sea. This
adaptation is to be regarded as progressive, since théir
abundance is substantially higher than that of the

herring which multiply in half-closed basins.

VedenskiiA(196O) hasg olassified the lake herring
into two groups. To.the first group he has assignéd the
herring which spawn and overwinter in the_lakes, and to the
second, those that are lakebound only for the reproduction
period., In the waters of Sakhalin the herring in the
Tunnaiéha and Raichisl lakes belong to the first group,

: whereasAthose on the northeastern coast of the Island and
in Sakhalin Bay belonz to the second group. We are of
the opinion that, in<addition to these groups, the lake
herring also form a third group not at all connected

with half-closed basins, The De-Kastri and Terpenie

herring helong to this group.
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Conclusions . /34

1/  During the spawning period the lake herring
are distributed over wide; shallow regions of the sea. . The
spawning beginé at relatively low water temperatures in
the range of 1-30, but the water being shallow, afterwards
it'rapidly warﬁs‘up and by the end of spawning its tempera-

ture reaches 10-13°,

2/ The water salinity in the spawning areas
varies between l;-5 and 28-35%0. It is characteristic that
during the spawning period the herring do not go gg masse
into areas having water salinity hiqher.than 30 or 1owef than
}-5%. Furthermore, during the spawning and feseding period

they avoid waters of oceanic origin (with high salinity).

3/ As far as mode of life is concerned, the lake
herring are of neritic form. They do not go far from the
coast and inhabit coastal waters during their whole 1life,
Under normal hydrological conditions, they do not make
long mipgrations, but alwayé‘remain near their reproducing
gsrounds. For the winter they concentrate in areas with
less. reduced water temperatures, e.g., in tﬂe mouth»qf the
rivers and.inAchannels. Nonetheless the herring winter
under severe hydrological conditions, In some regions
where Lh{y winter the water temperature sinks to ~1{O and

even tC "1-500
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