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ON THE SALMON IN WATERS ADJACENT TO JAPAN 
A Biological Review 

Introduction . 

A review of biological studies on the salmon conducted in Japan with 
brief references to the fishery has been requested for submission to the first 
Tokyo meeting (May, 1954) of the Committee on Biology and Research of the 
International North Pacific Fisheries Commission. As a matter of fact, it 
was hardly possible to prepare a complete report on the subject in the limited 
time given since no comprehensive work has been available for the present 
purpose. For this reason it is very likely that some deficiency and inaccuracy 
in detail could not have been eliminated from the present paper. 

Five persons participating in different phases of the compilation are: 
Tatsuro Kubo, Assistant Professor, Faculty of Fisheries, Hokkaido University; 
Yoshimi Hirano, Hokkaido Fisheries Scientific Institlltion; 
Seizo Sano, Hokkaido Fish Hatchery; 
Kisaburo Tagllchi, Nichiro Fishing Company Limited; and 
Hiroshi Kasahara, Research Division, Fisheries Agency. 

Translation from the Japanese text has been rendered by Masao Ishida, 
Tokai Regional Fisheries Research Laboratory, with the assistance of H. 
Kasahara for scientific terminology. 

I. Species and Distribution 

Four genera of Salmonidae occur in the Far Eastern Region, namely 
OnCOrh)'12Chus, Salvelinus, Salmo and Hucho, but all the species fished com· 
mercially in this part of the world belong to Oncorhynchus. There are six 
anadromous species of Oncorhynchus: O. heta, O. gorbuscha, O. nerka, O. 
tschawytscha, O. kisutch, and O. maSOll, the last of which is likely distributed 
nowhere on the American side of the Pacific. Taking the Far Eastern Region 
as a whole, O. keta, O. gorbuscha, and O. nerka are especially important from 
a commercial point of view. However, O. keta, o. gorbuscha,. and O. masou 
play leading roles in the industry along the Japanese coast in contrast with a 
small take of o. nerka followed by occasional catches of O. tschawytscha and no 
catches of o. kisutch. 

The southern limit of the biological distribution of Oncorhynchus on this 
side of the Pacific is found somew}1ere in the central part of Honshu and on 
the Sea of Japan side it is both in the western region of the country and the 
east coast of the Korean Peninsula. At present more than 95 per cent of the 
commercial catch of our home islands is produced in waters in and off Hokkaido, 
including high seas areas, the rest being landed at a few prefectures such as 
Aomori and Iwate on the Pacific and the prefectures north of Niigata 
inclusively on the Sea of Japan. According to Davidson and Hutchinson (19~8) 
the northern limit of the salmon runs distributed in the far Eastern continent 
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is said to reach as far north as the Lena River on the :\rctic Ocean. Presented 
here are the distributions of spawning runs of six species under review. 

l. Chum Salmon, Oncorhynchus keta (Walbaum) 

The most extensively distributed species of all. The range of spawning 
migration covers parts of Honshu, Hokkaido, east coast of Korea, the Soviet 
Maritime Province on the Japan Sea, Sakhalin. Kurilc Islands and the 
continental coasts of the Okhotsk Sea, Pacific Ocean, Bering Sea and Arctic 
Ocean. It is the most abuandant species in the streams of Hokkaido and Honshu. 
During the period of pelagic life the chum salmon are found on the high sea 
throughout the northern North Pacific and Bering Sea. 

2. Pink Salmon, Oncorh)tnchus gorbuscha (Walbaum) 

Having a wide distribution as well, the spawning migration does not 
reach as far south as is the case with the chum. The general spawning areas 
are almost the same as those of the chum except for Honshu and Korea to 
which the pinks do not resort. The species is supposed to be the most abundant 
of all the salmon occurring in the regions under study. The greatest concen
trations are found on the west coast of Kamchatka Peninsula.. The oceanic 
life covers expansive areas. 

3. Sockeye Salmon, Oncorhynchus nerka ('Valbaum) 

The range of spawning ascent covers areas north of the southern Kurile 
Islands including the Pacific, Okhotsk and Bering Sea coasts. There is 'a 

difference from the chums and pinks in that the sockeye migrate upward in 
a particular type of stream having a lake in the upper reaches. Comparative 
scarcity of such a type of river on this side of the Pacific may explain why this 
anadromous fish is scarcer in the Asiatic streams thail in those of North America. 
The sockeye has a wide distribution during the pelagic period as the chums do. 
The landlocked form of this species has lived for generations in numbers of 
lakes in Japan to which their ancestors had been transferred from Lake Akan 
of Hokkaido or Lake Urumobetsu of Etorofu Island. 

4. Coho Salmon, Oncm'hynchus kisu/ch (\Valbaum) 

None of this species is to be seen in the Hokkaido streams as they migrate 
upstream only from the Russian coasts. The catch of this species remained as 
small as about one or two per cent (in number) of all salmon landings in the 
prewar years. The east coast of Kamchatka used to lead other areas in the 
output. 

5. Spring Salmon, Oncm'hynchus tsclrawytscha (Walbaum) 

With a very occasional catch in Hokkaido, this species runs lip the stream~ 
of the Soviet territory, but the total catch was not much greater than 0.1 per 
cent (in number) of all salmon. Most of the fish used to be caught on the east 
coast of Kamchatka. 

6. Masu Salmon, Oncorhynchus masou (Brevoort) 

The distribution of this species tends more southerly in scope than that of 
any other type of Oncorhynchus, They are most plentiful in rivers of Hokkaido. 
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FIGURE 1. Average catch per trap, by area, of the Japanese fishery on the Soviet territory, 1930-39. 
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FIGURE 2. Average marine catch of salmon by area for Hokkaido, 1946-51. 
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FIGURE 3, Average stream catch of salmon by area for Hokkaido. 1946-51. 
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Streams frequented by them are found along the coasts of Sakhalin, Hokkaido, 
the southern Kurile Islands, Honshu, Korea and the SO\'iet Maritime Province . 

. The landlocked form lives in streams of various parts of Japan and even in 
Formosa. However, no catch has eyer been reported from the Kamchatka 
coast or the offshore waters of the Pacific. 

Relative distribution of chum, pink and sockeye salmon may be estimated 
roughly for the Hokkaido and Siberian coasts from Figs. 1, 2 and 3. Not many 
salmon are distributed in the Sea of Japan as a whole except for a little greater 
abundance of pinks in the northern sector of the sea. 

II. Life History 

As 110 species other than the chum, pink and masu swims up Japanese 
rivers in an appreciable quantity, information on life history is available only 
for these three species. 

1. CHUM SALMON . 
It is said that there are in Asiatic waters two distinct stocks of the chum 

salmon indicated by places and seasons of spawning migration. One is called 
the summer chum as they ascend streams mainly on the continental coasts of 
the Okhotsk Sea, Pacific Ocean and Bering Sea in July and August; the other, 
called autumn chum, move up during and after September in the more southern 
regions, mainly Hokkaitio and Honshu. According to Berg (1932) who makes 
a clear distinction between the two stocks, one of the stocks of chum in the 
Amur River differs in size and in their ascending seasons from the other in 
the same streams and both types of chum are also seen in the streams of 
Sakhalin. However, it is still doubtful whether such a clear·cut separation is 
feasible in view of the fact that e,'en in the southern regions, including 
Hokkaido, these autumn chum that range more southerly come upstream later. 
The summer chum on the east coast of Kamchatka likely have a similar trend. 
No morphological difference is apparent between them. The autumn chum are 
much less abundant than the summer chum. 

The season for migration of these salmon into Japanese streams differs 
remarkably depending on locality. The earliest fish commence their ascent 
at the beginnng of September, while the latest come at the end of the 
following February. The general tendency is for the migrants to go into the 
more southerly streams later and extending over a shorter period. For instance, 
on the Okhotsk coast of Hokkaido the ascending season lasts from September 
until the middle of December, whereas in Iwate Prefecture of Honshu it lasts 
only for a short period over the end of January. However, even the same 
stream would have a couple of runs differening in season as in the case of the 
Ishikari River, where two peaks of the run come up in October and December, 
each being thought to belong to a separate population. 

The length of time for travel up to the spawning ground from the estuary 
of the river extends from about three to twenty days. Usually the chum spawn 
in the shallow upper reaches, and every river provides particular niches for 
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their spawning. Not only proper size of gravel in the stream bed but also 
proper water temperature in the stream bed is found to be essential for 
spawning, as a result of a survey conducted by Sano (1952) in the southern 
Hokkaido streams. He has observed that temperature in the stream bed is 
much higher than that on the surface of the water. In the season of December 
to January, for instance, the surface temperature of streams stood at I-2°C, while 
temperature under the gravel where the eggs were deposited was higher than 
4°C and in most cases observed at 5-8°C. No evidence of spawning was found 
in those places where the temperature under the gravel was lower than 4°C, 
even if conditions of gravel and surface temperature are much .the same as 
In those places where spawning occurred. 

The eggs of the chum salmon hatch out at temperature of 8°C in 60-63 
days after spawning. Judging from the results of marking experiments on the 
fry (Sano and Kobayashi, 1952 and 1953) a greater portion of the fry is supposed 
to pass down to the sea within a month after absorption of the yolk sac. 
According to physiological experiments the fry would already be capable of 
adapting themselves to sea water at a state when a little yolk s~c still remains. 
From March to May the streams of Hokkaido have the greatest mass of chum 
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fry heading to the sea. They appear on the sea coast mostly in April to early 
June with the exception of the southern coast where they come down as early 
as March. After reaching the sea coast they feed so heavily and grow so fast 
that the fingerlings caught in traps on the coast in late May and early June 
measure 50-70 millimeters on the average and 94 milimeters at a maximum 
in length. By the early part of July the young will have grown to an average 
length of 60-100 millimeters and then disappear from coastal waters after the 
middle of the month and remain in obscurity for the rest of their life until 
becoming adults. 

A recent finding from these juveniles caught on the coast is that the scale 
has not yet formed the widely spaced circuli but has formed only the narrow 
circuli which have previollsly been believed to form in fresh water. 

\Vith considerable fluctuation in the age composition of the spawning 
adults depending on locality and year, the four-year fish usually constitute 
over fifty per cent of the run and are followed by three-year and five-year fish. 
A considerable number of mature males two years of age are found on their 
spawning run. 

No information has been available for life history of the chum resorting 
to the northern regions. 

2. PI:-iK SALMON 

The range of the pink salmon migration upstream in Hokkaido inclines 
more northward than that for the chum (Fig. 3) with the southern limit lying 
in the Teshio River on the Japan Sea, and the Yurappu River on the Pacific 
side (Fig. 19). Pink salmon enter streams earlier than chums, mostly from 
July to September. They stay in streams longer before spawning which generally 
reaches its peak in October. 

Characteristic features of the spawning habit and early stages of deyelop
ment are essentially the same as those of the chum salmon. The period spent 
by the fry in descending to the sea after leaving the nest is generally short 
as in the case of the chum. The pink attain maturity much faster than other 
species, returning to the stream~ as two-year fish. 

3. MASU SALMON 

Although this species exists nowhere in North America and is mlssmg 
as 'well on the Asiatic Coast extending along Kamchatka and Bering Sea, its 
life history has been studied fairly well in' Japan (Ono 1933, Oshima 1940, 
Sano 1950, etc.). Upstream migration of the masu commences earlier than for the 
chum and pink lasting from May to July, and the spawning takes place around 
September to November. Feeding to some extent in the fresh water, they 
spend a longer time in streams and become sexually mature by degree. 

At a temperature of 8°C the hatching. will be completed in about 58 days, 
a period which is a little shorter than that for the chum. After hatching 
the fry stay out the year in upper streams without starting the seaward trip 
as the chum and pink do. The parr mark remains on all fry in their 
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first year of fresh water life. The later life history of the male is of two 
types. A majority of the males liYC OUl the entire life history in the fresh 
water with the testes maturing in the first or second fall of life. The rest of 
the males pursue the seaward course, together with the females, during a period 
from the middle of April to early June in the second year when the parr 
mark has disappeared. They lead a pelagic life for about one year before 
coming back the next summer as adults. Therefore the fresh-water males of 
masu salmon participate in reproduction as one-year or two-year fish, while 
the sea-ward migrants of both sexes, except a few, reproduce as three-year fish. 

Masu salmon are caught from coastal seas at some place or other throughout 
the year. The fact leads us to an assumption that even those which reach the 
sea apparently tend to stay not far from the coast throughout their pelagic life. 

Landlocked stocks of masu salmon in which both males and females spend 
their entire lives in the fresh water have been found in many regions of Japan. 

III. Ecology of Salmon at Sea 

1. DISTRIBUTION IN THE NORTH PACIFIC AND BERING SEA 

The fishing area where Japanese salmon fishing boats have operated drift 
nets extends over an immense stretch of high sea in the northern sector of the 

, nAl: 4 - " 

FIGURE 5. Offshore areas where salmon were caught by Japanese fishing boats and exploratory 
vessels. 
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North Pacific. The off·shore operations by Japanese boats can be classified into 
three categories: first, the pre-war operations in the Pacific and Bering waters 
off the northern Kurile Islands and Kamchatka, including some experimental 
fishing; second, the operations in the reaches from the western part of the 
Aleutian waters to the area off southern Kamchatka in the mothership 
expeditions in 1952 and 1953; lastly the operations in homeward waters off 
Hokkaido and the southern Kuriles in 1952 and 1953. 

Fig. 5 shows fishing grounds thus far explored in these seas. However, 
delineation of the homeward fishing grounds is thought to be very rough since 
it is based on data under preparation. A very large part of the catch from 
the northern Kuriles, Kamchatka and Aleutians is composed of the chum, pink 
and sockeye salmon (Figs. 6-10), whereas the chum increase their proportion 
in the northern part of the Bering Sea. l In the homeward waters off Hokkaido 
and the southern Kuriles, the pink represented a greater part of the catch, 
the chum being next. The drift-netting season in these fishing grounds persists 
as a rule from May to August and most of the fish caught are supposed to be 
due to spawn in the year. Judging from the translocation of fishing grounds, 
most of the salmon likely migrate either to streams of the east coast of 
Kamchatka or to those of the Okhotsk coasts, passing through the Kurile chain 
in the latter case. 
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FIGURE 6. Distribution of chum salmon catch as delivered to mother-ships, 1953 season. 

The above facts reveal that the salmon are distributed over the high seas 
in a great radius of movement stretching from the northern North Pacific to 

1 For pink salmon. the catch in the.., operat\ons should not be considered as representing the relative 
density of fish, because they can not be caught in abundance when fishermen fish mainly for sockeye and 
chum salmon, using gill nets of larger meshes. 
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• One or more fish per "tan" (175 x 20 ft. approx.) of <lrih net. 

• L .. s than one fish per .. tan" of drift net. 
X No .atch. 

Roman numerals indicate the months of operation. 

Bering Sea for the period of the year when they are engaged in ocean feeding 
prior to commencement of the spawning migration. 

The drift-netting which was carried out by the mothership expeditions 
in the last two seasons started operation in the area between Long. 175°E. and 
1800 south of the Aleutian Islands and moved westward to reach waters off 
Kamchatka (Fisheries Agency 1953. Fig. II). Apart from these fishing fleets 
nine boats operated in waters at approximately 165°E from the middle of May, 
on the alert for dense shoals of salmon. Fishing results continued at a low or 
moderate level until the latter part of June when dense schools of salmon 
appeared. Thereafter, rapid shift of the fishing ground in the westward pursuit 
of the fish was observed. During that period most drift nets were set in the 
direction of north to south, and about 93 per cent of the catch was found 
ensnared with the head pointed westward (Yamahira, 1954). 

These findings may suggest that, as far as the chum and sockeye in the 
waters south of the Aleutians are concerned, the center of oceanic distribution 
is more likely located around the middle of the northern North Pacific than 
10 the areas close to the continent. 

A great many salmon have also been found in the central part of Bering 
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Sea by the exploratory fishing conducted in pre-war years. as illustrated 10 

Figs. 13-151 . 

2. PELAGIC MIGRATION AS SJ::EN FROM TAGGING EXPERIMENTS 

The migration of salmon after their arrival in Asiatic waters can be 
roughly shown from the results of tagging experiments conducted by Japanese 
scientists. During a period of 1917 to 1942 about 59.000 individual salmon 
were tagged by Japanese in the Asiatic waters. The results of these experiments 
h.ave been summarized by Hirano (1953). Besides these there are considerable 
data on tagging experiments which rerpain unpublished. 

All these tagging experiments were carried out in an effort to find out 
the pelagic migration of salmon for several months before their upstream 
movement. The method applied to most of fish was to fasten a celluloid tag 
around the caudal peduncle with either silver or copper wire. A considerable 
wound would be infiicted upon the fish when tagged in this way. 

The following table shows the returns by species. 

Species 
Number of 

fish liberated 

Chuln ...... ..... ... .... ..... ............. . . 
Pink ...... ....... ........ .... .... .......... . 
Sockeye .... .... .... .... ............ ...... . 
Coho .. ... ..... ........ ..... .. ... .... ....... . 
Spring .. ........... ......... ... .......... . 
l\fasu ... .... ....... ... ..... ..... ... ... ..... . . 
Unidentified .......... .............. . . 

31,655 
17,466 
9,249 

191 
58 

345 
197 

Total ...... ....................... . 59,161 

Number of 
returns 

1,724 
779 
819 

II 
12 
15 
19 

3.379 

Retum 
j)ercentage 

5.4 
4.5 
8.9 
5.8 

20.7 
4.3 
9.6 

5.7 

From the results of these experiments. the migratory pattern of each 
species may. according to Hirano (1953), be interpreted as follows: 

(I) Chum Salmon. A large number of the tagged salmon were released 
after they had been caught in the Pacific region off and north of Hokkaido 
mainly at the height of drift-net season in June and July. With a very few 
exceptions that were found among the fall run approaching Hokkaido, they 
-were recaptured on the coasts of the Soviet territory and Sakhalin in July and 
August. The fact leads us to a belief that a substantial portion of the tagged 
fish belongs to the summer chum described in the foregoing paragraph. The 
solid lines in Fig. 16 indicate the major movements, mostly for long distances, 
covered by the tagged fish supposedly of summer chum stock. 

On the other hand, these experiments have ended in near failure to throw 
light on the autumn chum which would come out of unknown seas to run up 
rivers in Hokkaido and to the south. However, some returns from the liberation 

I ~ee footnot~ on p3K~ 6R. 
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FIGURY. 16. Major movements of tagged chum salmon (Hirano 1953). Prepared mainly from 
returns covering more than 500 miles. with some returns from shorter distances. 

have enabled us to trace a route starting from the northern region as shown 
by broken lines in the figure. Around September, a considerable number of 
chums are present in the neighbourhood of the Kurile Islands. The chances 
are that these fish would come south to the regions of Hokkaido and Honshu. 

So far we have a rough idea about the inshore moyement of the autumn 
chum after they reach waters dose to Hokkaido, derived from some 600 returns 
(only a part of them is shown in Fig. 16) from the tagging experiments con
ducted off Hokkaido and the southern Kurile Islands during the months of 
September through December and mainly in October. Two major migratory 
movements were noticeable. One of the schools, after coasting the Okhotsk 
side of Hokkaido, entered into the Sea of Japan through the Soya Strait, while 
their fellow· travellers are diverted upstream on the way, until the forerunners 
reached the rivers in Niigata Prefecture. The other body coasted southwesterly 
along the Pacific shore of Hokkaido to enter into streams here and there enroute 
with the forerunners ending their trip in Iwate Prefecture. 

The tagging carried out by the Nichiro Fishing Company on the Kamchatka 
coast had 470 chum returns which are omitted from Fig. 16. According to these 
data, a part of the chum salmon which had approached Cape Kronotskii swam 
to the north, but by far the greater part of them headed south and seemed 
to enter through the northern Kurile Islands into Okhotsk Sea. Another 
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southward movement was seen along the nonhern east coast of the Kamchatka 
Peninsula, indicating the existence of fish which come from the north. On the 
other hand a northward movement prevailed among the tagged fish along the 
west coast of the Peninsula. These general trends of movements of tagged 
fish coincided with progress of the fishing season. 

(2) Pink Salmon. This species usually comes into offshore fisfling grounds 
in the Pacific about three weeks later than the summer chum. The migratory 
pattern as seen from the tagging results is much like the latter. However, it 
is evident from a comparison that the pink salmon have a stronger inclination 
toward upstream migration in the southern Kuriles and Sakhalin than the 
summer chum. The southward movement is also traceable after July along the 
chain of the Kurile Islands. The fish living on the continental side of the 
Japan Sea apparently make the northern trip from the North Korean waters 
to the Maritime Province (the Soviet coast of the Japan Sea) and further up 
to the Okhotsk Sea. Those which occurred off the west coast of Sakhalin 
moved either northward or to the east coast. 

Q .. 
_._--. ---'-' 

~ _________ } Pink 

~-.---.- Sockeye 

60 

so 

~~~----------~t-~--------~I~~----------~16~O----------~17~O------~~ 

FIGURE 17. Major movements of tagged pink and sockeye salmon (Hirano 1953). Prepared 
mainly from returns covering more than 500 miles, with some returns from shorter 
distances. 

(3) Sockeye Salmon. With the distribution deviating northward from that 
of the chum and pink, the sockeye do not occur in the waters off Hokkaido 
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and the southern Kuriles in the same fishable concentration as they do in the 
Kamchatka and northern Kurilean waters. However the migratory pattern in 
the northern regions, based on the tagging recovery, does not differ greatly 
from that of the chums and pinks (Fig. 17) 

A scrutiny of some 250 returns of tagged fish liberated on the Kamchatka 
coast has indicated that the sockeye salmon which emerge from the east around 
Cape Kronotskii turn either north or south like the chum. Generally speaking, 
the northerly course would be taken in the early half of the season from the 
end of May through June, whereas the southerly direction is followed in the 
later half from July to the beginning of August. They differ from each other 
in the maturity of the gonads, in the age composition and in the scale pattern. 
A majority of the northern migrants proceed up to the Kamchatka rivers, the 
rest heading further north. The southern group, coasting down to the northern 
tip of the Kurile Islands, turns around to the Okhotsk shore of the peninsula, 
then ascends streams such as the Opala, Koshogochek, Yavina, Ozernaya, and 
leha Rivers. 

(4) Coho, Spring and Masu Salmon. Insufficient tagging recoveries of these 
three species made it impossible for us to trace their migration. Very rarely, if 
ever, are the masu salmon caught in off-shore grounds. , Taking this fact into 
account, they are supposed to be the most neritic species of all members of 
Onco)'''ynclllls, which may explain the reason why the masu salmon are not 
distributed on the other side of the Pacific. 

3. TRAl"SI'ACIFIC MIGRATION 

As has been mentioned before, there is a remarkably large salmon 
population living its oceanic life in the central parts of the northern North 
Pacific and Bering Sea. (The specific distribution in these areas will receive 
more light if experimental fishing is conducted there in the future on a 
broader scale, using various sizes of mesh in different seasons). For this reason 
it may be feasible to s,upport a view that salmon stocks of Asian origin and 
of North American origin live an intermingling existence in these sections of 
the high sea for certain periods of their lives. 

An endorscment of this idca is the result of tagging experiments on the 
chum salmon illustrated in Fig. 18. The most remarkable case was an individual 
fish that had traversed the sea from Alaska to Kamchatka (Berg 1932). Other 
records are also concerned with long journeys covered by two salmon: one 
from an area off St. Matthew Island to Kamchatka; the other from the north of 
Kiska Island to Bristol Bay. It is worth attention that from the same tagging 
operation carried out at a point north of Kiska Island two of three returns 
were found on the Asiatic coast and one close to the American Continent at 
Bristol Bay. 

4. ECOLOGICAL RELATIONSHIP TO OCEANOGRAPHIC CONDITIONS 

(I) Water temperature and distribution of fish. It is certain in the light 
of offshore gill-net operations that the pelagic distribution of salmon prior to 
their landward migration is neither in dire~t relation with coastal topography 
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FIGl!RE 18. MO\'ements of chum salmon as shown by off-shore tagging. prewar period. 

nor dependent upon the depth of the sea. In the northern North Pacific 
numbers of salmon are known to exist in the surface layer of waters with a 
depth of more than 5,000 meters. Furthermore • . as discussed later, the most 
important forin of food for salmon consists of zoo-plankton distributed through
out the northern waters. Therefore, it may be reasonable to con~ider the 
temperature of water as the most important factor controlling the distribution 
of salmon at this stage. 

The following information has been made available in regard to water 
temperature of the high sea where salmon congregate. According to Yamahira 
(1954) the surface temperature of a fishing ground in the neighborhood of 
Long. I65°E. reads approximately 2°C at the opening of the season (early ~fay) 
when a considerable amount of chum and a sm~ll amount of sockeye were 
already taken. The fact enables us to interpret that the lower limit of suitable 
temperature for salmon is 2°C or below. On the other hand the temperature 
of the fishing ground adjacent to Kamchatka at the season end in late July 
was around 11°C which may be assumed to be near the upper limit of suitable 
temperature for salmon in the offshore water. . 

A close relationship between vertical distribution of water temperature 
and that of salmon has been observed. The fish were gilleq mostly along the 
upper section of drift nets during the first of the season when the temperature 
stood lower, and the lower section of the nets had an increased catch with 
higher surface temperature when the season was about to end. It seems 
probable, however, that salmon tend to stay away from deep layers no matter 
how suitable the temperature might be, since the upper section of nets had 
more catch than the lower section even at the season end. This view does not 
rule out a known fact that salmon make diurnal vertical movements so as to 
swim by day a little deeper than at night. 

These phenomena referred to above would be in general agreement with 
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information disclosed by Hirano (unpublished) from data obtained on drift· 
netting grounds offshore from Hokkaido and the Kurile Islands during past 
years operations. During the season the surface temperature in these waters 
ranged approximately from 1°C to I3°C with the heaviest concentration of 
fish taking place at 4·9°C. It seems the chum prefer lower water temperature 
than any other species and the coho has the highest temperature preference 
with the sockeye and the pink salmon falling between the two. Referring to 
a record of operations offshore from Hokkaido and the KurHe Islands in 1953 
(Kosugi and Ohya 1954) the fishable waters were, as a whole, found at surface 
temperatures lower than 12°C with the richest harvest at 5·9°C. One fact 
clearly evident in all cases is that the lower limits of temperatures suitable for 
the chum salmon have always been found somewhat below those for the pink 
and sockeye, which should explain the wide northward distribution of the 
chum, even to the Arctic Ocean. 

On the basis of the above data let us presume the suitable temperature 
for salmon in the ocean habitat to range from 2°C to 11°C. Then, the oceanic 
distribution of salmon during the winter should be regarded as covering an 
extensive area reaching from the northern North Pacific to the southern part 
of the Bering Sea. There should be no factor which precludes existence of 
salmon from any portion of the area, even if it were a central part of the sea, 
as long as water temperature is kept within the suitable range. This view would 
accord with the fishing conditions on the high sea mentioned previously. It 
is most reasonable to infer that salmon stay out of the Okhotsk Sea in winter 
as water temperatures there do not seem suitable. 

(2) Currents and migration of fish. The landward migration from offshore 
waters in summer is, as a whole, in conformity with transition of the suitable 
surface temperature (2·11 °C presumably) over the area. However, the migratory 
direction for each school cannot he explained by this alone. The recovery of 
drift bottles released by the N ichiro Fishing Company during the 1940·41 
seasons showed that the currents off the east coast of Kamchatka would tally 
with the salmon migration around the region discussed above (Taguchi 
unpublished). \Vith 'this fact in mind, an extensive survey on ocean currents 
is recommended to be undertaken as it may provide a valuable key for 
determining the salmon's oceanic migration more precisely. 

5. SPECIES OF FOOD 

Natural food of salmon has been analyzed by many workers from the 
stomach contents of adults caught mainly during May to August, the species 
consisting of ·the chum, pink and sockeye. Biologists who conducted ~tomach 
content analyses of salmon include Yokoyama and Hanai (1931); Yokoyama 
and Kawakami (1932); Kawakami and Tainaka (1934); Tamura and Kawai 
(1953); Hirano (1943 and unpublished); and Nakai and Honjo (1954). 

The concensus among them is that the most dominant forms of food for 
salmon are crustaceans belonging to either Euphausiacea, Amphipoda, or 
Copepoda, to be followed by fish fry, small sized fish and squid. Considerable 
amounts of crustacean larvae and Pterpoda have been found occasionally, The 
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bulk of Euphausiacea is Euphausia or Thysanoessa, and Themisto outnumbers 
other species of Amphipoda. In Copepoda a dominant form is Calanus, including 

_ C. cristatus, C. plumchrus and C. finmanhicus. They are all forms existing 
abundantly throughout the cold-water region. Among fish fry, Gadidae, 
Hexagrammidae and some other forms are present, while Clupeidae and 
Myctophidae occur most frequently as small fish in the stomach. 

The above description of food for salmon has been stated broadly but 
the feeding habit of salmon varies, more or less depending on species. The 
coho, for instance, is said to feed more heavily on fish than do other salmon. 
The specific composition of food also varies considerably from place to place. 

IV. Racial Problems -

I. HOMING INSTINCT 

In Japan, as in other coulltries, transplantation of salmon eggs has been 
carried out for restocking programs at various streams (Sano 1952) taking 
advantage of the homing instinct, a well-known inclination strongly inherent 
in salmon. For the purpose of casting light on this instinct a number of marking 
experiments were carried out (Kubo, 1948). The method employed was to 
remm'e fins or to cut the gill operculum after ll,!rcotization of fry measuring 
some 30 mIll. in length. 

Howe\'er, marking experiments carried out through the prewar period 
produced perplexing results in that the recovery was, in one case, six per cent 
of the total released, but nothing at all in another. No reliable ·information 
was obtained as to what portion of the fry which had been hatched out 
artificially or transplanted grew to adults, or what proportion of the adult fish 
came back, to their home streams. In many instances, the experiments failed 
to give any dependable result apparently because of careless planning. 

Since 1951 a series of carefully planned marking experiments has been 
carried out with chum and pink salmon in Hokkaido. Some results have been 
obtained from marking of pink salmon fry in the Yurappu River in the 
southern part of Hokkaido, a stream frequented by many pinks some twenty 
years ago, but now used sparsely. Including 41,300 marked fry, 960,000 pink 
salmon fry hatched out of eggs brought from the Shibetsu River in the eastern 
region of Hokkaido were restocked in this river in 1952. In 1954 the river 
produced 461 adults, 22 of which were the marking returns. In addition some 
4,500 pink salmoll were caught on the coast around the mouth of the river. 
On the other hand, four marked fishes were recaptured on the Okhotsk shore 
of Hokkaido, and one more from the Yubetsu River of the same region. 
Obviously all these fiye were not on their way home to the Yurappu River, 
judging from the time of catch. A suggestion from these findings is that 
the pink salmon do not all invariably come back to home streams however 
strong their homing instinct may be. Still more interesting results are expected 
to be obtainable ill and after 195'1 from a similar program with chum salmon. 
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2. MORPHOLOGICAL CHARAGTERS 

Due to the homing instinct, salmon populations in different streams are 
supposedly isolated from each other without much intermingling. This is the 
reason for expecting that each population manifests morphological difference 
from the others. An approach to verification was the fact that the average 
counts of the vertebrae and scales on the lateral line differed considerably 
between the populations, according to one of our studies. Some more data 
helpful for establishing racial characters of salmon may be derived from studies 
on the numbers of fin rays, brachiostegals, gill rakers, and pyloric caeca, as 
well as ratios of body parts. The scale pattern has been regarded as a character 
particularly applicable for salmon. In mentioning studies made in this con
nection with salmon in Hokkaido, it should be kept in mind that the agelong 
practice of transplantation might have had some effects upon the morphological 
characters of fish. 

The vertebrae of chum running upstream in Hokkaido have a considerably 
wide range of variation, usually being enumerated at 63 to 69. A significant 
difference in the vertebral count was observed to occur for consecutive years 
between adults in the Ishikari River system, with a higher value for those in 
the main stream than for those in one of the tributaries (Kubo and Kobayashi 
1953). Nearly all the chum salmon fry occurring in the tributary are those 
which have been released there after artificial hatching, while the fry in the 
main stream are from natural spawning. The average count of the vertebrae 
of fry artificially propagated in the tributary was found to be lower than that 
of the naturally spawned fry in the main stream with the difference as 
significant as in the case of the adults. The fact may imply that there is 
hardly a great intermingling between populations of the main stream and the 
tributary. Since water temperature during artificial hatching of the eggs is 
generally higher than in natural incubation, the relationship between water 
temperature for the developing eggs and the vertebral count of fry seems to 
exhibit the same tendency as has been noted with many other fishes. 

On the other hand, a companive study on mean vertebral counts of fry 
in seven different areas, all hatched artificially at alike temperatures, pointed 
out a pronounced deviation in one group from the remaining six. The 
deviation was in the fry in the area which had seldom been transplanted with 
eggs from other sources. The phenomenon was 'redemonstraled when salmon 
eggs from various areas were hatched in the same trough under laboratory 
conditions to compute the mean vertebral count of resulting fry (Kubo, 
unpublished). It is implicit that a part of the variance in the mean number 
of vertebrae may be inheritable. 

The number of scales on the lateral line of chum salmon of Hokkaido 
ranges from 125 to 147 (Sa no and Kubo 1946). The scale count indicates a 
correlation coefficient of 0.68 with a vertebral count, and a similar tendency 
of deviation has been shown, to a smaller extent, for the chum populations of 
the Ishikari River system (Kubo and Kobayashi, 1953, and Kubo, unpublished). 

An considerable amount of work on the scale pattern of salmon has been 
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done in Japan. Miyoshi (1939) reports that the first and second winter zones 
in the scale of the chum salmon on the Kamchatka coast vary with a tendency 
toward increasing in width among the fish ascending the more northerly streams. 
Difference in stocks of chum salmon was discussed by Hirano and Nakagawa 
(1938) on the basis of various forms of the nucleus of the scale. Kubo (1947) 
found differences in the scale pattern among chum salmon from various streams 
in Hokkaido. Also Kubo and Yamahira (1953) found a difference in the scale 
pattern betwee~ the autumn chum in Hokkaido and the summer chum in 
the Aleutian area. However, all of these studies seem to have been made along 
an arbitrary line in judging characteristics of the scale pattern, the line leading 
to not very clear-cut conclusions. 

The pattern of the fresh-~ater zone in the scales of sockeye salmon has 
been reported as a noticeable feature by several authors (Yokoyama and Hanai 
1931, Yokoyama and Kawakami 1932, Taguchi 1942 and 1948, etc.). According 
to Yokoyama and Hanai (1931) a considerable part of sockeye in Kamchatka 
are supposed, in the light of the scale pattern, to come downstream not long 
after hatching. However, according to Kubo and Yamahira (1953), the greatest 
percentage of sockeye sampled from the west Aleutian waters in 1952 was 
thought to have had a fresh-lYater life of two years, followed by fish of one year 
fresh-water life, and , only a very few exceptional fish seemed to have left fresh 
water soon after hatching. The scale pattern of sockeye salmon enabled Taguchi 
(1942 and 1948) to separate regional groups of fish. With all these discussions 
much remains to be solved before we come to reliable conclusions. 

As for the chum salmon, the number of ova from the mature female is 
known to differ, dependent on geographical locality. The difference is said to 
be as great as 810 in the average number between the fish of Hokkaido and 
those of the southern Kurile Islands, i.e. Kunashiri and Etorofu Islands. 

No definite conclusion for morphological differences between regional 
populations has been obtained insofar as the research referred to above is 
concerned. However, important dues for finding relationships between the 
salmon populations on the high sea and those migrating up the streams of the 
interested countries may be revealed if studies of morphometric characteristics 
are carefully designed and undertaken extensively in the future. 

v. Conservation 

Conservation measures for the salmon resources in Japan are quite different 
from those in the United States and Canada. Although particular social 
circumstances on this side of the Pacific are supposed to be responsible for the 
difference on the whole, backwardness in development of this field of scientific 
research is not deniable either. More specifically some of the most noticeable 
points are: (a) a great emphasis placed on artificial propagation programs which 
up to now have been regarded and enforced as indispensable conservation 
measures, as in Hokkaido; (b) very little effort, if any, has been paid to improve
ment of environments detrimental to the natural spawning and survival of 

, 
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fry; and (c) no action has ever been taken for directly controlling inshore catch 
of the ascending fish so as to secure spawning escapement. 

I. HATCHERY PROGRAMS IN HOKKAIDO 

A hatchery program initiated by the government in Hokkaido in 1888 
has been enlarged year after year in number of units as well as in scale. In 
1934 the number of governmental hatcheries reached more than 40, after taking 
over scores of non-governmental hatcheries then existing, and there are now 
59 in operation, distributed as illustrated in Fig. 19. The egg collecting stations 
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FIGURE 19. River systems and salmon hatcheries in Hokkaido as of May 1954. 

established on important streams for supplying the eggs to the hatcheries total 
98 at present. Total maximum capacity of these 59 hatcheries is said to be 
436 million eggs, which is much higher than the number reported as actually 
collected in the last two seasons, 1952 and 1953, as tabulated below. Every 
effort is being made to catch as many salmon as possible in the streams, in 
order to meet the requirements for eggs. 

N umber of salmon eggs collected for artificial propagation 
in Hokkaido, 1952-53. (In million eggs). 

Year Chum Pink Masu Total 

1952 221.0 29.5 15.2 265.7 
1953 209.i 32.9 6.6 249.3 
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Not only some of the Japanese specialists, but also two visiting biologists 
from the United States, Dr. Willis H. Rich, Professor Emeritus, Stanford 
University, and Dr. Richard Van Cleve, Director, School of Fisheries, University 
of 'Washington, criticized the overemphasized program for artificial propagation 
of salmon in Hokkaido. The people engaged in the hatchery program point 
out the following reasons which they think may account for the situation: (a) 
under present circumstances there is no assured way of preventing people in 
economic difficulties from committing illegal fishing in streams despite 
prohibitive regulations and strict enforcement thereof, making it virtually 
impossible for the authorities concerned to maintain the salmon resource by 
depending upon natural propagation; (b) artificial propagation is relatively 
efficient in case of the chum salmon, since the fish stay in fresh water for a 
short while only; and (c) after collection of eggs, the carcasses of parent salmon 
which otherwise would be wasted. can be sold on the commercial market. 

The fishery experts who take the critical position refute their opponents 
by pointing out: (a) there is still a considerable amount of natural spawning 
notwithstanding adverse circumstances arising from the efforts of the hatchery, 
as well as the local poachers, to catch as many salmon as possible; (b) the 
practice of taking the parent fish closer to the. mouth of rivers so as to supply 
more fish for the hatchery has resulted in killing needlessly great numbers of 
salmon with unripe gonads, amounting in some instances to about half the 
salmon caught, and (c) a large portion of the fry are likely impaired after 
liberation for various causes against which efficient measures are not taken. 

Among the factors affecting survival of the fry, the following three are 
particularly important: the existence of irrigation canals into which the down· 
stream migrants are apt to enter; the possibility of the young salmon being 
caught by traps together with other fishes after coming down to the sea; and 
predation of fish upon salmon eggs and fry. No satisfactorily efficient measure 
to prevent an apparently enormous loss by the 'first two causes has been taken, 
however. Six species of fresh·water fish which belong to the genera Salvelinus} 
Leucisclls} Oncorhynchus. Salmo and Rucllo are known as predators of salmon 
eggs and fry. Particularly Snlvelinus malma and Ll'lIcis('!ls hnkoncmis are more . 
predacious than others (Kubo 1946). 

Commercial landing of chum salmon in Hokkaido (Table 12) is not 
evidently on the decrease over a long period of years, while the marine coastal 
catch of the fish for 1952 and 1953 .seasons decreased notably. 

2. REGULATIONS OF FISHERIES 

Laws and regulations now in force for the conservation of the salmon 
fisheries of Japan essentially fall under one of these three categories: (a) to 
prohibit all fishing of salmon in rivers, .with the exception of egg collecting 
and a few small-scale commercial fishing operations; (b) to limit the number 
of traps to be operated on the coast and (c) to restrict the number of drift, 
netters for offshore operation. In addition to these, the number of fishing boat: 
allowed to operate in the mother-ship fishery in ~he Aleutian and Kamchatk: 
waters is under control of the Fisheries Agency, but the . regulation governin 
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this type of salmon fishery has no direct connection with the conservation of 
salmon stocks of Japanese fresh waters. 

Lack of a conservation policy which assures the spawning escapement by 
adjusting the fishing seasons and by providing catch limits is doubtlessly the 
most serious defect which may undermine salmon resources in this country. 
No matter whether a policy of natural propagation or artificial propagation 
should be encouraged most, nothing is more important for maintenance of 
the resource than assurance of sufficient spawning escapement. 

VI. Salmon Fisheries 

Major types of salmon fisheries operated by Japanese fishermen in past 
years were : the trap fishery based on the far-east Russian coastline with the 
right conceded by the Romanoff Government and later by the Soviet regime; 
the trap fishery on the northern Kurile Islands and drift-net fishery in the 
adjacent waters; the mother-ship fishery on the high sea off Kamchatka; the 
trap fishery on the coast of South Sakhalin, the southern Kurile Islands, 
Hokkaido, and Honshu; and the drift-net fishery o~ Hokkaido and the southern 
Kurile Islands. 

Information on their past and present status will be briefly dealt with here 
by statistical summaries. The figures were taken mostly from published 
statistics, supplemented by some unpublished data. The number of fish is 
used as the common unit so that all of the tables could be comparable. The 
weight-number conyersion factors are not yery reliable and, therefore, such 
statistics as Tables II, 12, and parts of 13 and 14 in which figures were 
converted from weight, should be regarded as accurate: 

1. TRAP FISHERY ON RUSSIAN TERRITORY 

On the basis of fishery argeements between Japan and the Russian 
monarchy and later with the Soviet Gmoernment, trap netting for salmon had 
been conducted and provided with land bases and processing factories along 
the far-eastern coast. The scale of operaIion and production, regional 
distribution of fishing grounds, and annual landings by species are indicated in" 
Tables I, 2 and 3 respectively. The fishing season, ranging from June to August, 
came earlier on the eastern Kamchatka coast than on the Okhotsk Sea side. 

This type of fishery constituted the most substantial part of the pre-war 
salmon industry of Japan and kept on operating to some extent during '""orld 
'Var II, but ceased entirely to exist after the 'Var. 

2. FISHERIES ON AND OFF THE NORTHERN KURILE ISLAND 

Since about 1930 the salmon fishery on and off the northern Kurile Islands 
expanded year after year with a real peak coming after 1933, during which 
period it achieved importance second only to the fishery on the Russian 
territory. The status of operation and production and specific catch by years 
are given in Tables 4, 5 and 6. The season continued from the end of May 
to early August for drift-nets and from late June through July for traps. 
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3. MOTHER-SHIP FISHERY OF OFFSHORE KAMCHATKA 

Presented in Table 7 is the status of mother-ship operations undertaken 
on the high sea off Kamchatka during nearly the same period as the northern 
Kurile fishery. The size of the floating canneries was about 3,000 to 5,000 gross 
tons, that of salteries and cold storage ships was around 1,500 gross tons, and 
catcher boats were of 25-50 tonnage. Operations were by drift-nets in a 
season from late May to the middle of August. Table 8 shows their annual 
catch by species. 

A similar type of operation has been re-opened for Japan since 1952 in the 
new fishing grounds extending along the western Aleutian Islands (Fig. II) 
using larger catcher boats of some 50-70 gross tons. The fleet and production 
in 1952 and 1953 are shown in Table 9 and catch by species in Table 10. The 
season continues from early May to the middle of August. The number of 
mother-ships assigned for the 1954 operation was permitted to increase to seven. 

4. FISHERIES OF SOUTH SAKH-ALIN, SOUTHERN KURILES AND HOKKAlDO 

As presented in Table II the catch obtained by traps on the South Sakhalin 
coast was mostly pink salmon. An apparent two·year cycle can be seen. 

Landings on Hokkaido (Table 12) include both pink and masu salmon 
under the same column, and the breakdown of catch by drift-net and ttap is 
not avai]able before 1951. The catch of pink salmon has usual1y outnumbered 
that of masu salmon by far. 

The drift-net fisheries off Hokkaido and the southern Kuriles which were 
in a decline during the war and through the post-war period, have regained 
their strength since ] 952. For the 1953 season the vessels of 30 gross tons and 
over total1ed 191 with a great number of smalIer boats. The fishing ground 
has been expanded much farther offshore than before (Fig. 12). Furthermore, 
waters off the central Kuri]es, which were closed to the salmon fishery in the 
pre-war days are now legally utilized in the entire area south of Lat. 47°N. 
The season opens at the end of April and terminates by law on the 31st of 
July. Out of the total landings on Hokkaido by all gear in the 1952 season, 
the catch by drift-nets represented 24 per cent for chum and 92 per cent for 
pink (including masu) salmon. No drift-nets aiming at autumn chum have 
been operated up to now. 

In Tables 13 and 14 the salmon production on a five-year average for 
the pre-war period of 1935 to ]939 is compared with catch of the most recent 
season, 1953, in accordance with the general regions described above. The 
tabulation may give a measure of the vicissitude encountered in one of the 
most significant type of the Japanese fishing industry. 
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Tables 

TABLE l. Production of Japanese Salmon industry from areas leased 
on the Soviet territory, 1932-41. 

Production 

Number 0/ Number 0/ Number 0/ Number 0/ Pack Salted fish 

l'car traps {lShing bases canneries canning lines (1000 (metriC 
cases) tons) 

1932 307 107 33 81 1,175 45,021 
1933 334 104 33 83 666 31,916 
1934 354 103 34 81 1,507 49,612 
1935 360 107 34 82 1,002 56,373 
1936 359 106 34 82 1,122 55,562 
1937 338 104 34 82 1,103 53,733 . 
1938 309 104 34 82 1,204 42,443 
1939 282 96 34 83 1,184 39,675 
1940 294 84 32 82 975 31,941 
1941 293 82 32 82 1,114 40,848 
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TABLE 2. Number of Japanese traps, by areas. on the Soviet territory, 1932-36. 
Roman numerals represent divisions of the fishing area for which see FIG. I. 

Year Total 1 II l1! l' 1'1 JIll IX X Xl 

1932 307 12 5 38 9 57 74 15 74 23 
1933 334 14 4 38 19 55 74 ]5 87 28 
1934 354 14 4 38 27 58 74 15 96 28 
1935 360 12 38 29 53 74 15 106 33 
1936 359 II 2 38 29 .1)3 74 15 102 35 

TABLE 3. Japanese catch, by species, landed on the Soviet coasts, 1932-1941. 
(Unit: 1,000 fish). 

Year Total Sockeye Chum Pink Coho Spring Others 

1932 70,892 6,157 1l,302 52,729 517 75 II2 
1933 36,854 4,268 10,423 21,731 336 36 60 
1934 100,922 8,325 15,774 76,214 441 69 99 
1935 72,265 3,224 11,737 56,373 663 103 165 
1936 61,972 5,376 21,420 32,923 2,084 77 92 
1937 77,748 5,688 10,978 59,771 1,144 123 44 
1938 63,133 6,969 11,248 44,185 612 91 28 
1939 78,021 4,970 8,141 64,296 520 58 36 
1940 44,078 3,683 9,314 30,510 439 67 65 
1941 66,247 3,930 9,397 52,506 314 66 34 

TABLE 4. Production of Japanese salmon industry in the northern 
Kurile Islands, 1933-42. 

Number of Number of Production 

Number of drift-net Number of canning Pack Salted fish 
Year traps boats canneries lines (1,000 cases) (metric tons) 

1933 7 171 4 4 100 ? 
1934 20 200 12 19 307 17,328 
1935 38 200 12 21 421 35,621 
1936 60 200 12 22 559 48,530 
1937 90 200 12 22 613 90,711 
1938 98 200 8 22 528 1l0,448 
1939 112 200 8 23 454 156,560 
1940 140 200 8 25 461 44,121 
1941 76 200 8 25 449 35,362 
1942 54 200 6 20 458 41,311 
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TABLE 5. Catch by species by traps along the northern Kurile Islands, 1933-1942. 
(Unit: 1,000 fish). 

Year Total Sockeye Chum Pink Coho Spring 

1933 201 19 27 154 1 
1934 16,321 41 378 15,882 20 
1935 18,250 68 1,049 17.023 93 17 
1936 34,756 739 5,606 27,647 726 38 
1937 59,397 1,039 5,293 52.538 498 29 
1938 57,531 1.472 5,647 50,092 294 26 
1939 114.461 501 4,683 109.071 199 7 
1940 13,368 298 3.475 9,563 28 4 
1941 45.333 202 2.747 42,287 87 10 
1942 25,609 715 3.197 21.509 173 15 

TABLE 6. Catch by species by drift-net boats off the northern Kurile Islands 
1933-1942. (Unit: 1,000 fish). 

Year Total Sockeye Chum Pink Coho Spring 

1933 5.051 848 1,636 2,512 55 
1934 7.274 2,618 3,449 877 330 
1935 15,487 867 4,383 9,490 747 
1936 20,639 2,273 9,879 6,844 ].641 2 
1937 24.741 3,455 8.693 11,376 1.216 1 
1938 24,962 3.937 10,196 9,825 1.004 
1939 16,228 3.070 7,327 5,221 610 
1940 16,194 1,742 6,969 7,221 262 
1941 17,241 1,632 5,938 9.451 220 
1942 24,003 2,309 8,199 13.167 328 

TABLE 7. Salmon production of mother-ship fishery off Kamchatka, 1932-41. 

Production 

Number of Number of Number of Number of Pack Salted fisll 
cannery canning other mother- catcher (1,000 (metric 

Year ships lines ships· boats cases) tons) 

1932 2 4 12 70 470 
1933 4 5 29 81 1,080 
1934 3 5 2 57 148 1,297 
1935 4 7 " 201 267 5.800 :J 

1936 3 6 2 151 349 7,040 
1937 3 6 3 152 433 7,453 
1938 3 6 3 152 323 7,873 
1939 3 7 7 271 384 8.874 
1940 4 8 5 230 303 9.078 
1941 3 7 5 199 .332 7.788 

• Equipped with cold storage or salting facilities . 
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TABLE 8. Catch by species of mother-ship fishery off Kamchatka, 1932-41. 
(Unit: 1,000 fish). 

Year Total Sockeye C/lum Pink Coho Spring 

1932 3,282 1,271 662 1,346 3 
1933 5,626 2,034 1,792 1,793 6 I 
1934 8,943 4,860 2,649 1,251 180 3 
1935 11,544 2,496 2,912 5,970 163 3 
1936 8,673 3,940 3,023 1,308 400 2 
1937 10,115 5,782 2,802 1,230 299 2 
1938 9,829 4,268 3,856 1,483 219 3 
1939 11,651 5,601 3,818 2,047 183 2 
1940 10,269 3,116 4,534 2,489 122 8 
1941 11,415 4,298 3,162 3,923 29 3 

TABLE 9. Postwar production of salmon mother-ship fishery, North Pacific, 
1952-1953. 

Production 

Number of Number of Pack Salted fish Frozen fish Fresh fish Roe 
mother- catcher (1 ,000 (metric (metric (//Ictric (metric 

Year ships boats cases) tons) tons) tons) tons) 

1952 3 57 1,644 1,628 20 . 
1953 3 105 38 4,757 4,433 158 104 

TABLE 10. Postwar catch, by species, of mother-ship fishery, North Pacific, 
1952-1953. (Unit: 1,000 fish). 

Year 

1952 
1953 

Years 

1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 

Total 

2,086 
7,700 

Sockt:'ye 

736 
1,580 

Chum 

626 
2,707 

Pink 

699 
3,065 

Coho 

24 
340 

TABLE II. Catch by species landed on South Sakhalin, 1932·41. 
(Unit: 1,000 fish). 

Total 

4,719 
11,525 
6,844 

26,715 
3,733 

12,708 
6,822 

19,495 
4,330 

16,018 

Chum 

230 
306 
443 
508 
398 
701 
310 
634 
748 
888 

Pink 

4,489 
11,219 
6,401 

26,207 
3,335 

12,007 
6,512 

18,861 
3,582 

15,130 

Spring 

1 
8 
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TABLE 12. Catch by species landed on Hokkaido, 1932-1952 (Unjt: 1,000 fish) . 

Years 

1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 

Total 

7,505 
7,963 
8,314 

14,061 
10,593 
12,496 
17,389 
15,833 
5,782 
9,142 
3,187 
3,692 
2,334 
2,840 
1,849 
4,734 
3,711 
9,797 
8,769 

11,110 
17,374 

Chum 

1,411 
1,645 
2,771 
4,558 
3,188 
2,776 
5,258 
3,984 
2,952 
2,259 
1,689 
1,436 
1,230 
2,169 
1,276 
2,181 
2,979 
3,697 
5,579 
5,972 
2,563 

Pink alld MaslI 

6,094 
6,318 
5,543 
9,503 
7,405 
9,720 

12,131 
11,849 
2,830 
6,883 
1,498 
2,256 
1,104 

671 
573 

2,553 
732 

6,100 
3,190 
5,138 

14,811 

TABLE 13. Prewar average catch by areas, gear and species, 1935-1939 period. 
(Unit: 1,000 fish). 

Pink & 
Gear Total Sockeye Chum MaSll Coho Spring Others 

USSR 
Northern 

Kuriles 
Kamchatka 

mother-ship 
Sakhalin 
Hokkaido and 

Honshu· 

Trap 
Driftnet 
& trap 

Driftnet 
Trap 
Driftnet 
& trap 

70,629 

77,291 

10,363 
13,894 

16,573 

5,246 12,705 51,510 

3,484 12,552 59,825 

4,418 3,282 2,408 
510 13,384 

4,865 11,708 

1,004 

1,406 

252 

91 

24 

2 

Total 188,750 13,148 33,914 138,835 2,663 117 

·Including the southern Kuriles. 

73 

73 

TABLE 14. Catch by species and types of fisheries in 1953. (Unit: 1,000 fish) . 

Pink & 
Area Gear Total Sockeye Chum Masou Coho Spring 

Aleutian & 
Kamchatka Driftnet 7,700 1,580 2,707 3,065 340 8 
(mother-ship) 

Hokkaido& Driftnet 
Honshu· & trap 14,044 . .. 3,479 10,565 

Total 21,744 1,580 6,186 13,630 340 8 

·Including the Kurile waters south of 47°N. 
• • Small numbers of sockeye salmon are included in the drift·net catches of recent years, but 

they are not separated in the statistics. 


