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/20* Of the two groups of herring, the Sakhalin-

Hokkaido herring and the lake herring, found in the 

waters of Sakhalin (Frolov, 1949; 1950, 1964),at the 

present time the latter group has the greater commercial 

significance. These herring form a number of local shoals 

in the above-mentioned waters, inhabiting the northern part 

of Tatar Strait, the Sakhalin Bay, the northeastern seacoast 

of Sakhalin, the Terpenie Bay, and the Tunaicha and Raichisi 

lakes (Frolov, 1964). The lake herring have not been 

sufficiently investigated as yet. Especially few data 

are available concerning their environmental conditions. 
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ly, Pes in the original. 
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In this report we will present their distribution and 

describe 'their environmental conditions in each of the 

above-mentioned regions. By way of material for this 

report, we have used our collections and the results 

of observations conducted from 1937 through to 1958. 

Herring in the northern part of Tatar Strait .* 

 (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 observed 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. 

A By the northern part of Tatar Strait, we -understand 
the region from the line of De-Kastri Bay - Cape 
Zhontker on the south to line of Cape Lazarev - 
Cape Pogibi 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 7.0 °C (on an average by 3.80) in June, from 6.0 

to 13.0 0  (on an average by 11.2 0 ). The average water 

salinities over these months were the following: in 

May, 21.91%0 , and in June 27.88%0. According to the 

data of the Hydrometeorological Station in Pogibi, in 

the Pogibi region the water temperature in May and in 

June has varied between 0.2 and 15.2 0  (the avèrage was 

12.3 ° ). During the same time period the water salinity 

fluctuated between 2.00 and 30.06%0 (with an average of 

25.28%0). The temperature and salinity curves for the 

coastal waters in May and June are illustrated 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 peniod the lake 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 herring, their location in their spawning grounds 
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Figure 1.  

Temperature and salinity of the water during the migration 

period of the spawning herring: a/ the northern part of 

Tatar Strait (1 - De-Kastri; 2 - Aleksandrovsk; 3 - Pogibi);  

Pnc. 1. Temneparypa  1  co.nenocrb BoAbi B nepitoA xoRa ce.awm Fla Hepe.cr: a: a) ceBeiman qacTb Tatapcitoro upomina, (1 —  je-I-CacrpH, 2 — XnelicampouR, 
3-- floni(51); 

h/ Terpenie Bay (Viadimirov region); c/ Baikal Bay 

(Sakhalin Bay); d/ Chaivo Bay; I - temperature; II - salinity. 

On the abscissa: five—day intervals. 



changes somewhat. The migrations in the southern part 

of the spawning area are discontihued and increase in 

the northern part. During this period a certain portion 

of , the spawning herring migrates to the southern part of 

the Amur estuary, reaching the Chakmut Island on the 

continental const and the Zelenyi Gai settlement on the 

coast of Sakhalin. We have observed such a change of 

position during the spawning period from 1934 to 1940, 

and other investigators have observed it in 1955-1959 

(Kozlov, Shchelegova, 1961). 

The catches of spawning herring are characterized 

by the following data: on the continental coast from 

De-Kastri Bay to Cape Lazarev, the yearly catches have 

varied between 8.0 and 56.0 thousand centners during 

the period from 1940 to 1944. The yearly average was 

about 25.0 thousand centners. On Sakhalin, from the 

Chernaya Rechka settlement to Cape Pogibi, the catches 

have fluctuated between 5.0 and 39.2 thousand centners 

(with an average of 20.0 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 the northernmost 

part of the Strait. After spawning they leave the area 
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of the main spawning grounds, and form concentrations 

when feeding somewhat farther south, in the regions of 

Aleksandrovsk and Shirokaya Pad', since the feeding 

resources in the shallow 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 "Ogont" trawled 

more than 100 times in the northern and central part of 

Tatar 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 

part of the Strait. The hir-hest yield was obtained in 

the central part' of the Strait between the lines of 

Cape Dandy - De-Kastri Bay and Aleksandrovsk city - 

Mosolov Inlet. The catches reached up to one centner 

per trawling hour (770 fish per trawling). In this 

time period the herring lived in waters of temperature 

between 0.30 and 3.2 0, on the average 1.2 0 . 

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). 



- Hering 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 freshened water; 

howeverI 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 

years, 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, where they are caught with 

trap nets. On areas without freshened water, no mass 

spawning takes place. In Terpenie Bay, the Kotikovo 
there 

region may serve as an example: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.J. 



Table  1. 

Salinity of the coastal waters and.the average catches  
of spawning herring  in the region of Terpenie Bay over  

the 1949-1952 period 

COBBBOCTb BOAbl B npit6pean1cin 3011e 11 	 BJJJiO lierleCTOBOX CeJibe 
• aa neprion 1999-1952 rr.  no  panollara•aan. Tepnenns 

COJIBHOCTb aonbt 
Pation 	/ 	2 B HIOHe 1949 r•, 

%0 
3 cpeAllErt Bbt,nou, Lt. 

FIOC. HOTHHOBO 	ii 
r- 

	

/2 6onee 31,5 	 330, 
Floc. Bnaaumnpoao D 	 28,03 	 2290 
Hoc. Hem b 	 27,23 	 3160 
rir,c. YeThe 	7 	 22,11 	 2313 
rop. Ilopoaatica (a 3 HM I{ iory 8 

	

OT yeTbil p. Floponaii) — 	 1198 
110e.  racTenao • 	9 	 23,63 	 1608 
DOC. ..lepmowroao /0 	 27,44 	 1493 
hoc. Home 	j/ 	 _ 	 217 

1 - region; 

2 - water salinity in .June, 1949, in %o; 

3 - average catch, in centners; 

_4 — Kotikovo settlement; 

5 — Vladimirovo settlement; 

6 - Neva settlement; 

7 - Us -tie settlement; 

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

9 - Gastello settlement; 

10 - Lermontovo settlement; 

11 -  Novae  settlement; 

12 - more than. 



During the spawning migration period the water 

temperature in the coastal zone varies between 0.6 and 

9.6 °  in May, and between 6.9 and 12.3 °  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 summer they may be 

fished by trap nets and drag seines. The largest 

quantities may be caught in June. Their migration to 

the Coast in this month may be probably explained by 

the somewhat higher water temperature of the coastal 

waters than that of the sea at this time. At the same 

time, this gives rise to favourable feeding conditions. 

In August and September the warming period of the coastal 

waters sets in, and the mpture herring leave the coast. 

In this period only juvenile fish may be found in control 

catches. In October, with the cooling of the waters, 

the adult herring again appear along the coast and the 

catches somewhat increase (Table 2.). 

Every year in winter, Cherringi_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 

Ta6nua 2 • 

libmou c'enbAtt mecruoro craAa  B  aa.n. Tepuemut, 

I 	1948 	1949 	1950 	! 	1951 	1 	1952 
,  

? 
Mart J 	 7040 	7700 • 	5684 	. 6899 	3628 

1/ 
Ilimib , 	 12319 	12059 	7978 	. 5642 	8878, 
1fi0.1b 	e 	 6694 	1751 	197 	2566 	398 . 
.ABryCT b 	 265 	 51 	221 
Cetus1 61)h .  Y 	 . 0 7 	 • .28 	289 
OKTWipb i? 	 • 	112 	61 	115 	HeT Awnibw. 	526 

Beero . 0 26657 	21571 	13947 	15186 	13950, 

1 - month; 2 - year; 3 - May; 4 - June; 5 - July; 

6 - August; 7 - September; 8 - October; 9 - total; 

10 - no data. 

The hydrological conditions of the waters of the 

southeastern part of Sakhalin, and specifically Terpenie 

Bay, arè 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 are 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. 

e r  o A bl 
MECFIHbl 
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•  In the event of the warm current increasing 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 Sakhalin-Hokkaido 

herring (Table 3.). Their ratio in the catches, as listed 

in the Table, is calculated on the basis of the differences 

in the rate of Frowth. 

Table 3.  

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

T a 6 .a g a 3 

Cocras yneaoa nepecrozott cenban  B  3an. Tepneana, % 

1948 	• 	19359 	 100 	. 

1949 	 19759 	 100 . 
1950 	 12662 	 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 

1956 	 4259 	 • 24,4 	 75,6 

1957 	 13762 	 30,9 	 69,1 

1958 	 26385 	 21,0 	 79,0 

1 - year; 2 - catch; 3 - local herring; 4 - Sakhalin-Hokkaido herring. 
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From the presented data it may be seen that 

for the period of the warm current dominance the 

Sakhalin-Hokkaido herring formed the basic part of 

the catch. In our opinion, to avoid the disadvantageous 

conditions, the major part of the local herring migrated 

into regions farther north, into the Pilttun, Chaivo and 

Nyivo bays. This is demonstrated by the fact that in 

the above-mentioned bays until 1953 the catches of 

herring were not higher than six to seven thousand 

centners, whereas after that 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 of local herring which 

remained in Terpenie Bay from 1953 to 1958, inhabited 

the Poranaisk and Us -tie regions where, due to the waters 

drained in large quantities by the rivers, advantageous 

conditions were sustained for the 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 

/ 24 

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 temperature of the surface water at 

the eastern shore of the Bay was 14.0 to 14.8°  and the 

salinity1 20.0 to 23.72%. At the same time, at the 

northwestern shore the water temperature varied between 

7.8 and 9.2 0  and the salinity, between 31.20 and 31.77%. 

In the eastern part of the Bay the warm, 

superficial water layer is only 10 m deep, and the 

thickness of this layer progressively decreases 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 14.80 ° , at 10 m 

depth 0 • 5 0 , and at 20 m depth (bottom) 0.9 ° . Salinity: 

on the surface 20.06%0, at 10 m depth 32.07%0, and on 

the bottom 32.97%0. 
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In Sakhalin Bay herring can be caught during • 

the whole summer and autumn from July to October 

inclusive. (Table 4.). 

Table 4.  

Herring caught by the fishery combine in 
Lvugi, in 	centners  

T a 6 n If 11 a 4 

Yaosbi cenbgn Jbornnexnu pu6onoxi6nnaToni, fl  

1942 	1943 	1 	1944 Mecngbi 1940 	1941 

, 	9 1-lioub , - 	 362} 	 754 	3862 	495 
Hi0.1Ib 	

4, 
	 2817 	5343 	2949 	253 	546 

ABrycr 	, 	1811 	 927 	165 	959 
CenTepb F 	311 	551 	1034 	491 	131, 

Owrepb 6 	 55 	59 	413 	232 

•B c e r o: y 	5356 	5953 	6077 	5003 	2131: 

1 - month; 2 - June; 3 - July; 4 - August; 5 - September; 

6 - October; 7 - total.. 

We may see from the 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 herrinr are caught which migrate to  the  -coast in 

greater mass and with higher frequency than the feeding 

L7fattening_7 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 to1944 ten drag seines and eight trap 

nets were applied  for 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 becomes 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 Sakhalin 

Bay, the herring also migrate into the Bakal, Pomtr, 

Schastte and Kuegda bays. The strength of their 

migrations through individual regions is characterized 

by the catch listed in Table 5. 

It may be seen from Table 5 that the herring 

are not uniformly distributed along the coasts. On the 

continental seaboard their highest concentrations are 

observed at the Kolt river and in the Petrovskaya Kosa 

region, whereas on the seaboard of Sakhalin they are 

noted in the region of the Kirpichi, Lyugi, Muz , ma and 

Rybnoe settlements. In the Baikal, Pomrt and Schastte 

bays 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 1940-1944 

Ta6.iniga 5 

Cpemmit sbxams ceabmi  B  CaxanalicKora 3anase 3a nepnon c 1940 no 1944 rr. 

Y,tteabnoe 3Hageakte patl-
olla or o6uxero annosa 

3 nO 3aIHay,  %  

1 - region; 2 - catch, in centners; 3 — percentage rate 

of the region in the total catch in the Bay, %; 

4 - continental coast; 5 - Kolt fish hatchery; 

6 — Petrovskaya Kosa; 7 — Baidukov Island; 8 — seaboard 

of Sakhalin; 9 	Kuegda Bay; 10 - Rybalka Muztma; 

11 - Kirpichi settlement; 12 - Lyugi settlement; 

13 - Rybnoe settlement; 14 - 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 occur 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 are 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)  

Pic.  2. Pacnperieneunie cenbgit 
rio  nohepexibio Bectioii 
('mirt 3a.91113). 

Cruns 7 
1 — regions of the passages/of herring; 2 - level of the average 

specific weight/of the water (according to Brazhnikov, 1904); 

3 - Sakhalin Bay; 4 — Kole; 5 — Petrovskaya Yosa; 6 - Schastte 

Bay; 7 - Baidukov Island; 8 - Amur river, 9 - Chkalov; 10 - Kuegda 

Bay; 11 - Muzlma; 12 - Pomrt Bay; 13 - Baikal Bay; 14 - Lyugi; 

15 - P.bnoe; 16 - Vereshchagin Inlet; 17 - Rbnovsk. 
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The herring spawn in Sakhalin Bay in June 

and in July; at the beginning of spawning the water 

temperature in the coastal part is, as a rule, low, 

i.e., in the range of one degreel but after that, due 

to the shallowness of the water it warms up rapidly 

and by the end of June the water temperature reaches 

12-14 ° . 

According to the data of the "Moskaltvo" 

hydrometeorological station in Baikal Bay, the water 

temperature varied between 0.2 and 17.8 0  during the 

spawning period in 1945; the average value was 7 • 9 0  for 

June, and 12.2 0  for July. The salinity varied between 

8.06 and 24.01%0; 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, 19)15 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 periodically on the seaboard where they are 

caught with trap nets and drag seines. 

It is to be assumed that the food 1.n 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-Gertsyk (1959), the biomass 

of the zooplankton reaches the value of 500 mg/m3  in the 

0-50-m layer. The richest layer was the superficial 

layer (0-10 m) in which . the biomass of the zooplankton 

has a value higher than 2000 mg/m3 . 

The experimental catches with drift nets as 

carried out in 1936 by D. I. Okhryamkin and in 1944-1945 

by the present author, have shown that in summer, after 

spawningI the herring are distributed all over the Bay. 

They live in very scattered formations and until the 

middle of September the catches were low. On an average 
one 

the catches were not higher than/hundred fish for ten 

300 mesh nets per 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 small 

local shoal of herring. For this reason, due to their 

low abundance they do not form highly concentrated feeding 

accumulations. 

summer. 

Small catches with nets are usual in 
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By autumn (in September) the distribution of 

herring in the Bay is somewhat changed. They are more 

seldom at any distance from the coast, but on the other 

hand in the coastal regions, especially in the southern 

part of the Bay, the concentration of the shoals increases. 

In the second half of September and in October, the catches 

ranged from one to seven centners per drift 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 with trap nets and drag seines 

increase in comparison with the catches during the 
• 

summer month,but due to the disadvantageous meteorological 

conditions in the second half of September and in October 

the number of fishing days 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 beginning of 

the winter concentrations. This is corroborated by the 

followinu: fact: in September, as may be seen from Table 7„•

91.6% of the individuals in the sample 	had their reproductive 

/27 
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Table 6.  

Average water temperature according to the  

Tadnnoà 6 

Cpennan Temneparypa Buhl  no AaHlibliti rigpordereopomortmecgoit 
examen eMocnanbno» 

/ 	.71 	 4 A 	r el 	r, 6 

	

robt 	Matt 1 Ilionb3 II 	1410Ilb 
i 	

....Bryct 	....errsi-pb 

- 

	

1943 	-0,5 	. 	 15,4 	15,5 	13,6 	7,6 
- 

	

1944 	-0,9 	' 7,1 	16.4 	15,4 	13,9 

	

1945 	-0,3 	, 7,9 	'14,8 ' 	15,0 	12,2 	5,0 

	

1946 	-0,7 	• 	5,0 	16,3 	17,2 	11,7 

	

i 1947 	-0,8 . 	 15,7 	12,3 	12,3' 	6,0 

	

1948 	-0,5 	, 	 16,8 	17,9 . 	13,3 	7,1 ,  

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

7, 
Ownopt, 

Table 7.  

Maturity stages of the reproductive organs of herring 
from the catches with trap nets and drag seines in 
Sakhalin Bay (Rybnoe-Kirpichiki region, 1944),  in % 

T a6nHI a 7 

CTaXallapenocni no.norimx npogyitTos ceablui 113 y.110130B cram« H 3HRHAHNZIC nerioxiton 
, B  Caxannucnorn aaninte (paiton Pbz6Hoe- lillpineunta, 1944), % 

« 	 . 1 	1 	 . 	 lion-no  lic- .. 

	

,gaTa 1 	  
11 	; 	111 	I 	IV 	1 	V 	I 	VI 	c.negonaii- ('2 ) 

HbIX 3H3. '---"' i  __ 

7. IV 	 2,1 	 12,8 	47,0 	17,2 	_ ' .98 ' 
6. VII 	 22,4 	1,0 	, 	10,2 	66,4 	99 
20 -- 24 VII 	15,6 	76,7 	5,3 	1,8 ' 	0.6 	 197 . 
'..---12 VIII 	 14,3 	85,7 	 197 
-1-5 VIII 	97,6 	2,4 	 140 
CC---27  IX 	 9,4 	62,4 	29,2 	 197 

1 - data; 2 - number of investigated specimens. 
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organs in - the'III and TV phase of maturity, i.e., the 

herring are in such a physiological state when the 

spring-spawning fish begin to winter. 

Herring may be seen in Sakhalin Bay also in 

winter. During the ice-fishing of Eleginus, the herring 

yields a significant side recovery almost every year. In 

the region of the Rybnoe and Lyugi settlements and in the 

Baikal and Pomr 1  bays they enter fyke nets. D. I. Okhryamkin 

still in 1936 indicated that in Pomrt Bay, along with winter 

Eleginus caught in fyke nets the side recovery of herring 

reached 10 centners daily. In the Lyugi region herring 

were also taken in fyke nets every day, and there 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, either 

in winter or in summer. They form concentrations to over-

winter in the southern part of the Bay and in the channels 

of the Baikal, Pamir and Schastle bays, and during winter 	/28 

generally concentrate in regions with lower water tempera- 

tures. The somewhat higher temperatures during winter' 

in the above-mentioned regions may be explained by arrival 

of relatively warm water from the rivers. But just the 

same, the herring winter under severe hydrological 

conditions. In the regions where they winter, the water 

temperature sinks to -1.0 0  -1.50 . 
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Herring in the northern part of the eastern coast of Sakhalin 

The distribution of herring on the northeastern 

coast is confined to thoSe parts of it where the bays are 

locatedA . Here the fishing begins in July and finishes 

in October. The herring 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 

associated with the bays; however, they do not go into 

all of those which are located on this seaboard, but only 

into five, i.e., into the Pilttun, Chaivo, Dagi, Nyivo and 

Nabill bays. The herring do not go in'the Kolendu, Khanguza, 

Urkt, Ekhabi or Odaptu bays located north of Pilltun Bay or 

into Lentskii Bay (south of Nabilt 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 these bays differs little 

from that of sea water. This factor is very,  important 

for the distribution of herring. 

A These are marine basins connected with the sea 
by na/Tow (300 -500 m) channels. 

/ 
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Catches of herring in the Pilttun (1), Chaivo (2),  

and Nyivo (3) bays 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 Pilutun Bay, as a rule, the spawning herring will 

appear five, and in some years even ten, days later 

than in Nyivo Bay. The difference in timing of the 

spawning migration is due to the retarded warming up of 

the water in the Pill -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. 

Comparim ,  the catches of herring in the bays 

for June and July (Fig. 3.), we may clearly establish 

that the catch of spawning herring in Nyivo Bay is 

higher than in Pilttun Bay. In this respect, Chaivo 

Bay occupies mostly an intermediate position. A large 

river empties into Nyivo Bay, and for this reason a large 

quantity  of  warm water emerges from the latter. This 

creates the conditions for herring concentration in the 

sea at tls 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 of 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 assumption 

in the following: if at the beginning of the migration, 

i.e., in Junee there is a difference in the quantities of 

warm water flowinr out of the bays, then by July the 

water in all the bays is sufficiently warmed up, consequently, 

the temperature differences between the bays are equalized. 

Nevertheless, the catch of spawning herring in July is 

higher in Nyivo Bay. In our opinionI this 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 

Ta6Jutga 8. 

Tenneparypa  n  couttocri, noAbt B tome 1949 r. 

3a.q. linabrytt 	 3aI. Hbigno 

1 - Pilltun Bay; 2 - Nyivo Bay; 3 - temperature; 

L. - salinity; 5 - ebb; 6 - flow. 



Day-by-day observations of water temperature 

and salinity during the run of spawning herring have 

shown that the water temperature in the bays ranges 

between 1.8 and 9.0 °  (the average is 6.1 ° ) in June, and 

between 6.2 and 11.1 0  (the average is 8.7 ° ) in July. 

The water salinity varies between  L.  and 30%0, having an 

average of 16.36 for June and 24.16%o for July. Fig. l/d 

represents the temperature and salinity curves of water 

in Chaivo Bay in 1955. 

After spawning the herring go out L7from the 

baysl to feed in the sea. Here,they are distributed 

over the entire water 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 Eoing 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 

mass of h ,arring feed beyond the east Sakhalin current. 
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It was established by our 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. Analysis of collected 

materials has shown that here the catches consist 

exclusively of herring of the Sakhalin-Hokkaido stock 

(Frolov, 1957). In this waye Vedenskiits assumption was 

not verified. We 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/m? 

in August through to November. The zooplankton consist 

of oceanic and neritic groupings characteristic of cold 

waters. In the stomachs of the herring representatives 

of both groupings may be found: those of the oceanic 

forms Calanus glacialis,  about 8%, Metridia  sp, 11%; 

Euphausiacea,  10%, and the neritic forms Mvsidacea, 

Cumcea, Gammqridae  and Isopoda compose more_ than 50%. 

The observations of the rater  temFerature 

conditions juring the feeding period have shown that, in 

the catches with nets, herring may be found at water 
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temperatures from 5 to 16 0 . 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  

surface  temperature of water in  1937-1939  

T a 6:i nu a 9 

PacnpeAeaenHe ynosos ceabAn cernmn y ceiteposocTognoro no6epe»tbn Caxamma 
• B 3111311CMOCTH OT Temueparypta BOb1  Ha  nosepxnocrn B 1937--1939 

- 	- 	 - - 	- - 
TemnepaTypa BoAw BO Bpemn aoBa 

- 	 - 

8 	0• 	11' 	' 12" 	' 13' 	14' 	1r) 

06w,ee 

ApeticiloB 	1 1 3 	3 	2 	1 • 3 	4 	4 	6 	4  

Apeiltpon 
c y.nosamn 	 2 	1 	2 	2 	2 	4 	5 	2 	1 	1 • 
06nwil 
y:me, ir 	1,./ 	3,0 	1,0 16,8 	1,8 	.170,0 301,0 143,4 0,4 0,1 	0,0 
Cpeannii 
Y.10B 3a 
Apeilct, na Ç 
10 ceTeil, 

• 1,6 0,5 8,4 0,5 	235,0 75,0 28,7 0,2 0,1 	0,6 

1 - water temperature at the time of fishing; 

2 - total number of drifts; 

3 - drift with catch; 

4 - total catch, in kg; 

5 	avPre.-e catch per drift for 10 nets, in kg. 



Here as well as in Sakhalin Bay, the low 

catches of feeding herring are due to the fact that 

the total number of the shoal is small. During the 

summer / the herrinF are scattered over a large 

water area and do not form dense concentrations. 

During the whole summer the herring appear 

periodically in the channels. It cannot be stated that 

their appearances are associated with feeding, since the 

food supply in the channels, and even in the bays 

f-,hemselves, 's much lower than in the sea. Nor can these 

visits be regarded as accidental, as is assumed by 

A. I. Ambroz (1931), because they occur in the channels 

of all the bays at the same time. 

Vedenskii (195e) has stated that in the event 

of southwesterly winds the herring concentrate in the 

channelsI and the catches increase. The southerly winds 

drive seawater of oceanic origin from the open part of 

Sea of Okhotsk to the eastern coast, and in the event 

of enduring and strong winds these waters flow close to 

the coast and give rise to disadvantageous  conditions 

for the lake herring. To avoid the sea ,  water, the 

herrin -  r. e into the channels. In the event of northerly 

winds tne inverse phenomenon may be observed. 



In these areas herring may be caught 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 Pilitun, Chaivo and 

Nyivo bays during the ice-fishing of Eleginus,  herring 

are always fuund 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 LakeA a small shoal of herring 

multiply and overwlnter (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 0  water temperature. The tempera-

ture rises quickly and by the middle of June it reaches 

14.0 - 17.0 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 Basically the Tunaicha Lake is a s*ea inlet connected 
with the sea by a narrow channel. 
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Table 10.  

Water temperature in Tunaicha Lake on 20  June 1950  

Ta6.niina 10 

TemnepaTypa soAbz B 03. -Tymaiiva 20 must 1950 r. 
- 

Cran 1, ray-Gran 2; ray- Cram 3, ray- Cran 4, ray-
! Cinna 14 NI 'y Glum 16 M 	6nna 20 ig 	Ouna 17 rn 

ii()BepxHoub  3 	15,2° 	14,8° 	16,2° 	17,0° 
uo 	 12,5° 	11,5' 	8,9° 	120° 

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

- station 3, depth 20 m; 4 — station 4, depth 17 m; 

5 — surface; 6 — bottom. 

The salinity of the lake water is not high; 

it is 4.18 - 4.54%0 on the surface, and 10.23%0 at 20 

meter depth. 

After spaWninr 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 to overwinter. 

In Januar, 1954 experimental ice-fishing was carried 

out by ucts 	Herring were caught everywhere, but the 

catches were very 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 other shoals of the lake 

type, the majority of which winter in the coastal zone 

of the sea. 

The herring in Raichisi Lake has a yearly life 

cycle analogous to that of the Tonnai herring. The 

former also spawn and winter in the lake itself and feed 

in the sea (Rumyantsev, 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. The water salinity in the 

Raichisi Lake is not hipber than 5-7%0, and the water 

temperature varies within wide limits: in winter it 

sinks to negative values (-0.2), whereas in summer it 

rises up to 16-19 ° . 

Inferences drawn from the material 	 /32 

It is characteristic of lake herring that they 

spawn in shallow regions on wide banks. The explanation 

for the adantation of their spawning to such regions is 

that thesc nerring live under severe hydrolo2jcal condi-

tions (Frolov, 196 )4) and in the spring, i.e., during the 

period wl-en the gonads are maturinF and srawning occurs, 

they disperse over a region where the water warms up rapidly. 



-3 14- 

In Fig. 1., it may be seen that on the spawning grounds 

the water temperature rises from 1«- 3 0  to 9 -  130  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 herrinr do not go for spawning to an area with-

out freshened water. In addition to this, if under the 

influence of sea currents, high salinity waters begin to 

intrude into the spawninu grounds, then the herring will 

discontinue to go to the latter. Consequently, the 

freshening of water on the seawning grounds during the 

spawning period is a necessary condition for the lake 

herring. 

From Table 11„ it may be seen that the 

spawning takes place in waters freshened to various 

degrees. The herring in Tunaicha Lake can bear the 

lowest salinity. The spawning in Terpenie Bay and in 

the northern part of Tatar Strait takes place at a 

relatively high water salinity. The herring in 

Sakhalin Bay and on the northeastern coast of Sakhalin 

occupy an intermediary position in this aspect. 



Area of 

Feeding Wintering Catches ,in  
thousands 
of centners 
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Table 11.  
• 

Environmental conditions and catches. of lake  herring  in the waters of Sakhalin 

Water temperature Water salinity 
during the 	on the spawning 
spawning period ground 	 Spawning 
in C ° 	 in %o 

	

4-5 	 lake 	sea 	lake 

	

16-20 	' bay 	sea 	seaboard 

	

10-18 	 bay 	Sakh.Bay Sakh.Bay 

	

22-28 	 coast 	Terp.Bay Shore of 
the bay 

2,0-5,0 

6,0-8,0 

4,0-6,0 

15.0-21,0 
spawning 

■.rt 

Northern part 
of Tatar 
Strit 

3,0-11,2 	 21-27 coast 	Tatar Bay Tatar 
Strait 

about 40,0 
feeding 

S. C:TORMI 0611TBH1131 H BBITIOB eenbgeit 03eplioro Tnna  n  onaz Caxamma. 

- 7 	o3epo 

	

4-5 	o3epo 

	

16 -20 	3annR. 

	

10 -18 	3anns 

	

22-28 	npntipenzn. 
gam, 

	

21--27 	upn6oencrr. 
4aCTI,  

mope 

mope 

mope  

Cax. 3an. 

3an. Tepnenun 

TaTapcfmrt 
3annn 

o3epo 	 npomincaosoro 3Ha- 
xlemen  Ne  HmeeT 

03ep1 	 2,0-5,0 

upn6peHinan 	 6,0-8,0 
nacTi, mopn 
Caxanmiciimil 3an. 	- 4,0-6,0 

np15penzHa1 	 15,0-21,0 
=men sannsa 	 Hepecrosan 
TaTapelmn nponHa 	°non° 40,0 

marynbilan 
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Connection with enclosed basins is different 

for all the herring we have investigated. As we have 

already mentioned above, the herring spawn and winter 

in the Tunaicha and Raichisi Lakes. 

On the northeastern coast and in Sakhalin Bay 

at the present time the herring go into the bays only 

during the spring for reproduction. In the past, however, 

when the bays were deep, they have evidently served also 

for wintering. However, due to silting from the rivers 

and the settling of residues of water plants, the bays 

became shallow, and at the present time a substantial 

portion of their area becomes dry at ebbtide, and on 

the remaining 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 T'erpenie Bay and 

in the northern part of Tatar Strait has undergone the 

sane process of adaptation during the spawning and winter-

ing periods to conditions of a more marine character. 
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At the present time the former has lost the persistent 

connection with the Neva 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 are similar to those in the sea. This 

adaptation is to be regarded as progressive, since their 

abundance is substantially higher than that of the 

herring which multiply in half-closed basins. 

Vedenskii (1960) has classified the lake herring 

into two groups. To.the first group he has assigned 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 

Tunnaicha and Raichisi lakes belong to the first group, 

whereas those on the northeastern coast of the Island and 

in Sakhalin Bay belong 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 beLong 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 begins at relatively low water temperatures in 

the range of 1-3 ° , but the water being shallow, afterwards 

it rapidly warms up and by the end of spawning its tempera-

ture reaches 10-13 ° . 

2/ The water salinity in the spawning areas 

varies between 4-5 and 28-30 (4. It is characteristic that 

during the spawning period the herring do not go en masse 

into areas having water salinity higher than 30 or lower than 

Furthermore, during the spawning and feeding 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 life. 

Under normal hydrological conditions, they do not make 

long migrations, but always remain near their reproducing 

grounds. For the winter they concentrate in areas with 

less reduced water temperatures, e.g., in the mouth of the 

rivers ani in channels. Nonetheless the herring winter 

under se ,,,ere hydrological conditions. In some regions 

where Lhi: winter the water temperature sinks to -1.0 and 

even to -1.5 0 . 
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