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1, The North-iWest Pacific, includingvthe Bering Sea, the Sea of Okhotsk and
the Sea of Japan is an extensive commercial fishing area (more than 5 million
square kilometres) with very varied fauna and flora.

., 2. Approkimatély 800. species of fish are found there and more than 100 of
them are or could be commercially exploited. Bottom fish are particularly
" varied, the number of species being considerably higher than in the Atlantic.

3. These differences in the numbér of species are largely attributable to
the fact that cod and herring are of Atlentic origin (Svyetovidov 1948, 1952)
and hence, there are relatively few varieties of them in the Pacific, while
the Pacific origin of the flat fish (Norman, 1934) accounts for the relatively
few varieties of flat fish.in the Atlantic.

4, At the same time, very similar varieties of the.main commercial families ~
herring, cod, salmon, flat fish; mackerel etc. — are found in both the Pacific
end the Atlantic. Closely related varieties of commercial fish in both oceans

“includes Clupea and ingraulis; Gadus and Eleginusj; Limanda, Hippoglossus,
Reinchardtiué, Hippoglossoides, Pleuronectes and Platessa.

‘5. One might expect to find close similarities in the behaviour of these
- fish and regular fluctuations in populations, particularly as, -in most instances,
- systematic differences are confined to the specific or sub-specific level.

6. Related varieties in both Oceans admittedly have certain characteristics
of biology and behaviour in common.

7. Nevertheless, recent researches into the biology and causes of fluctuation
in" the fish populations of the North-West Pacific by the Pacific Research
Institute of Fisheries and Oceanography have revealed fundamental differences
in'thé,biology of the inhabitants of the Pacific and Atlantic Oceans. These
differences are largely due to the differing environmental conditions in the
two basins and are the result of adaptation to these conditions. At the

same time, however, there were very clear indications that the the fish
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290pdlatioﬁ is‘affected;_first, by a nunmber of meﬁeorolégical and ~
ooeanographical factorsland sec¢nd1y by inten&éfishing,-

8+ In this connection, le$ us first glance briefly at the ocdeano-—
graphy of the North-West Pacific and its speécific characteristics,
which have a considerable influence on the biological peculiaritiés
of the fish in that area and, in many cases, dictate their number.

9. Deep valleys-(4 to 6 thousané metres in depth) form the basins
“of the Seas of Japan and Okhotsk and of the Bering Sea and c'ovér»fi
most of their floor; the continental shelf is relatively small,
. generally extending in a narrow band along the North-East shore .
of A31a, and beyond it the groand drops sharply to 3,000 ‘metres

or more. These characteristics distinguish the seas of the Far.
East from the North—-East Atlantic. 4is mmch as 3 million square
kilometres of the North-East Atlantic consists of broad shoals,
whereas only about 1.2 million square kilometres of the North—west
Pacific is shallow water. The severe continental climate .and the
fact that the marglnal gseas in the Far East are cut off from the
open Pacific by a chain of islands are the main causes of the
intense ooollng in w1nter’(to sub—zero temperatures) of ‘large
areas of shallow water in certain regions (the North—destern '
rart of the Sea of Okhotsk, the Eastern off-shore area of the
Gulf of. Sakhalin, the Gulf of inadyr, etc.). This cold layer

is never warmed’ through in the Warm.part‘of the year and i%

covers a wide area of shallows, making them unsuitable for -

the majority of fish living on or near the bottom.
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'10.  The total area of shallow water in the Far Bastern seas where conditions
are suitable for bottom fish is approximately 800 to 850 thousand square
kilometers. Intensive cooling (to sub-zero temperatures) in winter and
_considerable seasonal variations in temperature in the upper layer (particularly
in the northern part of the Seas of Okhotsk and Japan) clearly distinguish the
Far Eastern seas from the waters washing the North-West coast of Europe, where
annual variations in temperature are negligible and there are virtually no

wide areas.where the temperaturs of the water falls to below zero.

11. Generally speaklng, the pormanont and tidal currents in the seas of the
Far East flow much faster than the currents in the North-Bast Atlantic which
are affected by the slow-moving water masses of the Gulf Stream (flowing at
not more than 0.1 to 0.3 miles per hour). .-The majority of the permanent
currents in the Bering Sca and the Seas of Okhotsk and Japan have a velocity
of 0s¢4 to Q. 5 miles an hour or mOore. .
12. Relatiﬁely fast currents carrying water masses over shallow water first
and then over very deep water or water with sub-zero temperatures create
conditions unfavourable to fish and other organisms with pelagic spawn or
larvae. : .

13. Lastly, vast areas of the Far Eastern seas, and in’ partlcular, “the
'shallow areas, are covered for months at a time by floating or stationary
ice floes, whereas most of the surface of the North-East Atlantic is free
'from ice the whole year round. : :

14: These hy&rologlcal differences alone show the substahtlai differences
" in the environmental conditions of fish living in comparable areas of the
Atlantlc and the Pacific.

15. Other vitally important factors in the environment of many commercial
- fish also vary; for example the supply of food and the intensity of predation,
Wthh frequently determine the sizo of tho fish populatlon.

16, From a comparison 'of “the masses of benthos and zooplankton in the Atlantic
and the Pacific it can readily be seen that the benthos and zooplankton
indices in many areas in the Far East scas are somewhat higher than those in
the seas which wash the shores of North and North-West Europs. In most of

the shallow waters of the Far East the average benthos mass varies from 100

to 500 grammes per square metre, whereas in the North European seas it varies
from 20 to 250 grammes per square metre. Approximately the same relation
holds good for zooplankton. biomass, the figures being1l60-300 mg per cubic
metre and 50-140 mg per cubic metre, respectively.
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Avurage masg of benthos and zooplankton in the Atlantlc and the Paclflc

(to a depth of 200 metres)

e
Sea Maééﬂg:ﬁ . Authors
Benthos iéoplahkton
(in g.per sq.m) (in mg per m
' Chukotsk 213 160 Makarov 51 9,373
' : " . Bogorov (1939
Bering’ 227 Y - Mekarov (1937) ..
- 1
Bkhoksk 483 ~ 300 Gordeyev (1948)
2 Kusmorskaya (1940)
N B 2 I
Japan - - 302 240 Deryugin and
S R o Stmova (1941) »
Kusmorskaya (1948)
Kara 50 48 Zenkevitch (1947)
' | : Bogorov (1939) :
- Baronts 100" 140 Zenkevitch (1947)
Whito 20" 100 Zenkevitch (1947)
North 244 - Zernov (1934)
Baltio 33 - Zenkevitoh' (1947)
1/ West Kamchatka
2/ Peter the Great Bay
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17. This substantial difference in favour of the Far Eastern seas would probably
be still more marked if we were to teke into account the larger zooplankton (more
particularly the Buphausiidae) which are 80 abundant in. the Sea of Japan. and
especlally the Sea of Okhotsk. . N

18.. ' The greater mass of benthos. and zooplankton in the Far Eastern seas accounts
—ﬁor the appearance of large, dense congregations of commercial fish and other. creatures
. in certain areas... The heavy concentration of flat-fish and King crabs off the shores

of Kamchatka, pollack in the Korean Gulf, herring off the shores of Sakhalin and
‘ Hokkaldo, and sardines off the Southern shores of Japan are well known.

-19. An abundance of benthos or plankton alone, however, is not enough to account for
the presence of commercial shoals. For example,. although there is in the Gulf of
“Anadyr an abundance of plankton and benthos for fish food; there are no commercial
-concentrations of flat fish, nor are there any concentrations of. cod, Pollack or flat
fish in the Northern part of the Bering Sea or in the whole Sea of Chukotsk, although
the types of food eaten by all these fish are found there in particular abundance and
ths hydrology in summer is particularly suitable (for cod and pollack): the fish do
not go so far from the remote regions where they winter.

20. A volumetric comparison of the food consumption of a number of the most common
commercial fishes indicates that most of them feed a great deal more intensively in
the Pacific than in the Atlantic. The average annual index * of stomach content of
- the Okhostk Sea cod, for instance, is 225 (Logvinovich, 1949) whereas for the Barents
Sea cod it is only 144 (Zatsepin and Petrova, 1939).[T*The ratin, multiplied by 1,000,
- of the weight. of the stomach contents to the welght of the flSh:? As a result of the
greater abundance of food, the majority of Far Bastern fish have a very limited diet,
although there is a very Wlde choice of foods available to them. The Pacific cod,
for example, has more than 100 different creatures from which to select its food, but
it eats only four or five varieties (Logvinovich, 1949, Gordeyeva, 1951). . Similarly,
the various species of flat-fish and halibut, whose range of food includes more than
200 creatures, consistently feed on only a few of these (Mikulich, 1954) .

- 21, Many Far Eastern fish greatly surpass North-East Atlantic fish in their rate of
growth, average annual growth in weight and also fleshiness and oiliness. Thus, the

. average annual growth in weight of the Pacific cod is 1.5 to 3 times that of the Barents
Sea cod, and the average weight of the Pacific cod is two to three times that of the
Atlantic cod of the same age class.

,22. The interspecific relations between commercial and non-commercial fish exercises
a very real effect on the numbers and behaviour of the commercial fish population, but
as yet this factor has been little studied. The number of species (166 in the Pacific
as compared with 48 in the North Atlantic) and the abundance of Cottidae, Agonidag,
Hexagrammidae, Liparinae, Blenniidae and other bottom fish, which often have a diet
similar to that of the commercial fish and feed intensively on the spawn and young of
the latter (and sometimes even on mature fish) undoubtedly leave their mark on the
biology of many commercial bottom fish and often reduce their stock considerably.
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Table 2

'

Number of spocies of non~commercial bottom fish in the
. Pacific and Atlantic Occans :

Family Boring Sea Seca of Sea of Japan | Pacific ocoast | Atlantic,
or (Andriyashev, Okhotsk (Lindberg, of Americea Barents Sca
Order 1939) © | (schmidt,|1937) (Schulz and (Knipovich,
' - =« - 11950) de Lacy,1935) |1926) - . .
Cottidae 73 5C.. 36 38 14
Agonidae .16 15 15 15 ]
Hoxagrammidac 6 5 4 5 -
Cyclopterinac 9 23 | 10 : 13 e 3
Liparinae B " | + - | - 4
Blenniidac 40 55 37 ' 29 23
TOTAL 166 1 148 102 | . 100 48

23. Other types of fish too are known to be affected in this way by natural .
predation; in the case of salmon, for example, ‘there are instances where up 1o
cighty por cent of the young of the pink salmon are eaten by loachés, young
coho salmon and other fishes even before they descend to the sea (Semko, 1953).
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24 These are the fundamental differences in the environment of commercial
fish in +the North-Bast Atlantic and the North-West Pacific which make 1%
possible to determine that there are characteristics which areApeculiar to
the topography, ¢ceanography and population of the Far East seas. This

. specificity of environment is largely:reSDbnsible for some of the

distinguishing biological characterlstlcs of' the commer01al fish in the
North Pacific and it. produces. sharp. fluctuatlons 1n the ‘stock of several
'commer01al varieties.

25, Such-fishes  ag the pollock (Theragra chalcogramma), the Pacific herring
(Clupea harengus pallasi), the Pacific. salmon (Onedrhynchus) an® others are
'extremely widespread ‘and abundent in this ared. The pollock is a nekto-
benthic rather than a demersal fishs; it ranges freely ‘through the middle

TWater and” feeds mainly on plankton ‘and nekto-benthic crustacea- and much.more - - - -
rarely on benthos. It has llttle tie with the comparatlvely narrow contlnental
shelf,’W1thstands low and sometlmes sub-zero temperatures relatively well and

not 1nfrequently rises to the surface in search of its food.

26. The Pacific salmon (uenus Oncbrhyndhus) take as their spawning grounds-
the wide basins of the Tivers which empty into the Northern Pa01f10, uhere
the eggs and larvae cean develop in the conditions most suitable for each
species. Later on, when the young salmon migrate to the sea and begin to
feed intensively on the concentrated bio-masses of the open sea, their
environment is particularly ravourable and they grow rapldly and ensure-
'hlgh level of stock recrultment. o -

a7 The. Pacific herring,”having penetrated,tomihemNoxjhAPacifichffom‘the
North Atlantic in one of the interglacial periods, has settled very widely
theré, it has taken over extensive areas of the off-shore shallcws as spawning
grounds and, feeding.on the abundant pelagic food aupplles of the Far Lastern
*seas, hus becone very numerous. - - AP £ :

'28. similar eéxamples couldibe given for 'a number of other commercial fish:

29.' The overwhelming majority of the creatures inhabiting the Far Eastern
seas, and particularly such creatures as salmon, herring, cod, flat fish,
navaga, pollock and king crab, nave formed a number of isolated and often
independent populations, which have settled in various regions of the Far
Eastern seas and adapted themselves to living in varied conditions.

30. The localised nature of the present habitats and of the large con-

- centrations of these commercial fish, having regard to their wide distribution

- throughout the Far Eastern seas, together with the existence of biological

and morphological differences in most of the varieties which now have their
haebitats in several regions, indicates that we are dealing with a fauna which

is now compartmentallsed and isolated in a number of comparatively detached
areas, though sometimes widely scattered all along the North-Zast shores of 4sia.
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31. The geological history of the countrles of the Far East andsmore especially, -
the distribution of fresh-water fauna in North East Asia (Yale, 19295 Lindberg, -

- 1937, 1948) provide conclusive evidence that successive advances and withdrawals

" of the sea took place on the shores of Eastern Asia during the quarternary period
“and that enormous upheavals occurred beneath what are now the marginal Far Bastern
seag, The distribution and biology of the marine fish carry this theory further -
and show that not only the fresh-water fauna but also the typlcally marine .fauna,
and in particular the fish of the Far Eastern seas, which were at one time com-
paratively uniform, are now split up into local populations.

32. It . may be presumed that the movements of Rhe sea and, more particularly,

the chasms which formed in the region of the present marginal Far Eastern seas

led to the contraction of the continental shelf, to ths appearance of large
~areas of great depth, to the development of reglons with markedly varying -oceano— .
graphic conditions, and, perhaps, to an increase in the speeds of currents. 'All
this led to the break-up of the once continuous populatlons of fish and other-
creatures of many kinds which had been inhabiting this area, and to their sepa-
ration, as indicated, into isolatod groups which acquired distinct biological
features and, with them, certain related morphological differences. B .

.33, Instead of the very extensive and protracted horizontal migrations of .
hnrring5 cod, pollack and other fish which occur -in the Atlantic Ocean, we fird
that in the Northern Pacific there occur comparatively short seasonal migrations

of the maJorlty of fish and other creatures, principally from deep to shallow
water and back, which are due both to the sharp seasonal changes in hydrographlcal
conditions in the upper layer of water (to a dopth of 200 metres) and to the
location of food supplies and other factors (Polutov, 1948, 19519 Moiseev, 1946,
1950, 1953). This sharp seasonal change in hydrographical conditions has led

in the case of most commercial fish to the evolution of single spawning, to the
shortening of the incubation period, to the occurrence in a number of fish (flat-
fish, for instance) of protracted perlods of enforced winter-fasting (combined w1th
a sharp decline in activity) and so forth. Only a number of pelagic fish,
f(mackerel, sardine, anchovy, saury, etc.) in the North-West Pacific undertake
fairly longthy feeding migrations, which are longest ‘during their porlods of

- maximum populatlon dens1ty.

34+ = As has already been observed, one of the most important characteristics of"
the Far Hastern ssas and one which sets its mark on the nature, the number and,
morc especially, the biology of the creatures inhabiting them, is the complex of
currents which are relatively constant and at the same time fast-moving.

35. In view of the narrowness of the continental shelf, the vast -extent. of the
great depressions and the markedly varying hydrological conditions even in arcas
situated close to each other, the high speeds of the currents in tho Far Eastern
scas are extremcly unsuitable for many of the creaturce living in them which have
pelagic spawn. It is easy to see that eéggs and larvae, and also Tater theiyoung
fish which wander into the currents, will be carried far away from the spawning
area and will then in most cases have to contend with conditions unfavourable for

thelr further development.

66;; : ‘ : ‘ ' ‘ N
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“36.  The simplest reckoning will show that if the ejgs and larvae of, say, flat-
fish remain for 15-20 days .in the open sea where the speed of current is 0.5 miles
an hour, the young fish.will emergs 180—240‘mlles from the spawning ground, which

. usually means out51de the confines of the reglon wh¢ch is a suitable habitat fox
them. '

37. Consequently, fish which have pelagic spewn have cvolivecd. ways.of avoiding
the most harmful effects of fast-moving currents in order to ensure reprodiction
in sufficicnt numbetrs.  Flatfish, for exampls, in regions with very fast-moving
currents, come rlght in to the shoxe to spawn and deposit their eggs in inlets and
bays where there is little movemcnt of ‘the water. Fuorthermore, & plaice, ,
(Pseudopleuronectes yokohamae) has developed a si c"", benthonic nawn (P,‘ sgva-
~ Ostroumova, 1954), It is very probable that certain other types orf flaifish

(Plevronectes obscurus and PL. pinnifasciatus) have developed similar spawn which
1s de9051ted “ander the 1ce.‘v No large concentrations of flatfich arc found in
areas of shallow water with. strong .currents and only.slight : .indentation -cf the
shoreline, -whereas they are being found in greater and greater nuabors in rsgicns
where there is little movement of the. Water (Wbstern L,mchabhu the Tatar Straits,
tho South East coast of Sakhalln) ‘

38. The Atlantic cod has pelagic sawpn, but the ced found in Far Baustern waters
" has benthonic spawn (Uchida, 1936), which is not carried away to zay large extent
by the currents and is able to develop in areas with the mos? suitable temperat

In addition, benthonic spawn is not exposed to the harmful eilfects of the ricdiing
ice whlch covers muca of the spawning areas durln the and's szowiing perlod.

“39. The pol]avk, which has pelaglc spawn, comes close in to the shore, o areas
with slow—mov1ng currents, to dsposit its eggs: (Vedensky, 1949; Gorbunova. 1954) -
Its main spawning grounds in the Xorean Gulf, Peter the Great 3ay anc oif the

- South. West'coast of,Kamchatka are in areas df rélatively still water.

40. At the seme time, flSh with demersal attached eggs {the Pa,_i;c “eLr¢nP, aad
certain members of the Cottidae, Blenniidae and RBajidae and other femilizs) fifd
that the Far Eastern seas offer the most favourable conditions for their arveloo-
" ment and are found there in great numbers or in a great vaviety of specice.

41. The Pacifiq herring has demersal attabhed'éggs and, unlike thé_ﬁtlé@ﬁid
hbrring,deposits them as near the shore as pos sible. thué ensur%ng that large

the Northern Coast of the Okhotsk Sea)

42. The currents in the Far bastern seas greatly influence the behaviour ard. .
numbers of pelagic fish. Such typical inhabitants of thege areas ag the sa;dine

" (Kaganovsky, 1935), the mackercl {Vodensky, 1951) and the yellow-tail Seriola

_ guingueradiata and other fish come close in o the shore to sDawd, 2nd deposit

~their ef¢s in inlets and bays.

43 A1l the foregoing explains why the vast majority of fish with peiagic. spawn
deposit their eggs necar the shore, why fish with benthonic spawn deposit their euzgs
in their home ground and why fish with demcrsal attached eggs are found in great

humbers and a great variety of species in the Far Eastern ceas.
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44, Owing to the abundance of predators in the North West Pacific many fish have
arned themselves with strong anal rays, well-developed operoular spines and so forth.

45. The greater feoundity, by comparison with closely related Atlantic varieties,-
of the majority of the fish inhabiting the Pacific Ocean can be ascribed largely to
the gradual reagtion of the sp901es to local ocsanographic conditions and to the

sow»what greater 1nf1uence of the predators natlve %o, Far Eastern. Waters..

.

L ‘ Table 3 o R i‘c'nhffJgﬂx!
; Fecundity of sone Pac1flc and Atlantlc Ocean Flsh
{in thousands of eggs) =~ T 07
N . . . .\“‘ . - el )

Types of Fish.“‘~

. Pacific: Ocean Atlahtioifcean

Ground and Derersal..?

B
LN

Cod (Gaius) N . 4]’-‘].""763 : V__
yayggaﬁiEleglpus). 25-210. 6.2-643 -
Limandat R

L. aspera 626-1,133 -
L punctat1381ma . : . 162-528., . S
L. limanda . - . 80-140
Hlppogloss01dese_.,.~- . v L
- Hipi~elassedon dub1u§/37-42 Clle - “ s
in length ‘ - 211-241 - e
Hip. 4platess01dcs limana01de¥/47 -49 cm.
L A -in length - - 241-336,
Pelagic » .
M01va (Vallotus) .';:15‘3;39ﬁ9f;.}iiGIZFiééé;
Mackerels’ ; e
Pneumatophorus japonicus 400-800 -
Scomber scombrus Doy e S, 350-450 -
—Anéhévy.* - : xif“.‘ Lo
E. encrasicholus " gl T o= S0
BeJaponicus - v oc 0 Do ae e e O ) S »"';'NL.~g1“
Herrlng (Clupea) BT 39,9292, 4 14.8-23.3

NOTE: The feoundity of'the cod statdd above’ i for'l kg. of fish.

.
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46. . The above .shows the importance of a knowledge of the'pcéanographyA
of the'Far Eastern seas for an understanding of the generally established -
princigles of the biology of fish common to those seas,

47 0Of epecial importance are the changes which have occurred over a

period of years in the Kuroshio current in determining the oceanographical

details of the north-west section of the Pacific Ocean and all the Far

Bastern seas. The changes observed over the last forty years have led

~ to changes in the distribution of warm and cold masses of water. Two
warning periods'ahd“ohe'cboling period oécurred‘in-fhat:¥ime. Such
‘alternations or disturbances in the Kuroshlo considerably affect the

- oceanographical characteristios of a number of regions in the north-wesk

~-sectioen- of. the -Paslfic Ocean which: in turn -influence - the distributlon and
quantity of a mumber of. oommer01a1 fishes.

48, Such are a few of the biological charaoteristics of the fish )
population of the north-west Pacific which, feeding on the highly-nutritive
benthos and plankton in %he Far Eastern Seas, are found 1n relatively

large numbers notwithstanding the comparatively small area of the continental
shelf,

45, The rational organization of the fisherles for salmon, .herring,

cod, polleck, flounder, halidut, mackerel amd other fish,taking-account.

0f the size of the shoals and of the conditions of reproduction in the
north-west section of the Pacific Ocean, may. lead to highly stable conditions
and considerably higher catches, '

50,*‘-At the same time the fact that commerclal flshes are localired,

that they spawn near the shore and that the fry remain in shallow waters
‘makes it essential to develop the industry strictly in accordance with -

- the quantity of each commercial species, taking into account its blologieal
oharacteristics ‘and, ‘at the same time, taking measures 1o increase its rate
of reproduction.

51; The above-mentioned particulars concerning the blology of several

- Par Eastern fish, the changes in metereological and oceanographical conditions

and the influence of commercial fishing are important factors in:causing
fluctuations in the guantity of a numbe», of commercial fisheé in”the north-western
section of the Pacific Coean. ‘

52, We shall give a few of the most characteristic examples,
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53: p‘Palelc Salmon. The three- main species of Pacific salmon’
(ONCOBHYNCEUS) fishéd in the Far Eastern waters are the pink salmon,’

the chum salnon and - the sockeye salmon. Before 1940, up to 400,000

mts tons of salmon” ‘were caught along the. north«eastern shores of Asiaj.
subsequently, ‘a8 a result of the intensive gea fishing by ‘the Japanese;
who failed to take into account the size of the fish population, and

also of the unfavourable metereologlcal and oceanographical conditlons,‘}
the size of "the catches .dropped -considerably, amounting at the present
time to 100 OOO - 250 000 mt. tons.. - S

54. The current oatches of- salmcn fluctuate in accordance With the-
intensity of the ‘fishing and with. the productlvity of ‘each generation, which
depends on & number ‘of matural factors such as the freezing in seme years -
of the spawning grounds, ‘the” devowring of +the spawn “and larvae by predators
and changing of the water level axv the spawning grounds. '

55. ) Considerable fluctuations in the population sizes of the most numerous
Species 6f " Balmon =~ ‘“the pink salmon =~ as well as a decline in “the populations
of other species of pacific salmon . such as the’ chum and the sockeye ‘salmon =

have been noteda

o

5( One of the reasons for the marked decline of the salmon populationfgg
in some areas has "bosn the unfavourable climatic.conditions. The sharp drop
of ‘winter temperatures and the decrease in winter precipitation frequently
.cause extensive freezing of the spawning. grounds,' By means of répeated
year—round observation of : the. development of the- salmon spawn in winter
weather in various areas ofsKamchatka and in the Amur Basih ‘it was possible
“to establish the effects of* hydrometeorological factors on the ‘number: of the
- young with sufficient certaiuhy (Semko, 1953, Krogius, 1354; Birman, 1954
.and others) . AR

57 A typical example is the marked drop in the number ‘6f chum in the

Amur basin where, as a result.of the extens1ve freeying over a. period of .
four years - from 1911 to 1914 — of the spawninq grounds of the summer
ckum salmon in the most sheltered areas, there was a considerable drop. of
:5the population, further aggravated 2y the intensive fishing. As a result,
‘the catch which was-21+4 million fish in 1910 dropped to 0.2 million in 1920
and has remained low since (Nikolski, 1754) ' ' S T :
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58. The Pacific salmonsinhabit different areas at different times and as’a
rule return for. spawning to the basins” of the streafis where’ they were hatched.
That is why &- ‘decreéased. salmon ‘population:in one -area cannot be supplemented
with salmon from ar neighbouring, more productive, area, -Oricea catch deolines,
it usually continues to'be low for a’ long timé and can he increased only by
means of” long—term and costly measures for the conservation, reclamatlon and
-fculture of the fish- - | )
- 59 -Since the commercial salmon fisheries have shrunk, fishing: has hicomo
more intense; it has become particularly intense during the past years as a
result of Japahese salmon fishing at’ gseaj and the number of. salmon reaching,
the spawning grounds is definitely inadequate in some arsas. 'For example, '
in 1954, of the main school of sockeye -salmon moving to deposit their spawnf
in' Léke Kurill in Kamchatka, only 320,000° fish reached thé spawning ground,”
instead of the 2 to 2.5 million fish normally needed to f£ill the spawning
ground, while 348 million salmon were caught a}t sea by Japanesexvessels.
With such intense fishing, the numbdr: of Kamohatka sockeye ' L o
’salmon “will soon decline disastrously. There is the wel}—knoWn example of the
population ‘of ‘sockeye salmon ‘in the Kamchatkanrlver basin; as.a’ result’ ‘of intense
sea fishing, the catch rapidly dropped from 23 to 24 thousand ‘mt. - tons, in - °
1937~39, to 200-300 hundredsmt. tons and numerous oonservation measures have
jfailed to raise ite f ‘ ‘ : : R '

60 With the methods developed to forecast the number of Pacific salmon
_ on the Yasis of data concerning the survival rate. of the spawn, larvde and’
the fry 1t'4s pessible to predict the nature and number of the spawning runs
with -some accuracy.n The number of fish- that may be caught in the differént
reglons should.be established in accordance”with the secientific recommendations
for tHe permissible 8izé' of the catch, The Soviét Union 1é doing. extensive :
“work to provide better conditions for the natural spawning of Pacific ‘salmoén
and to improve the spawning grounds. Fish conservation measures are strlctly
- complied with., Thé size of the permissible catch is detérmined eaoh year* on
- the basis of the age compositlon cf the spawning stock. Extensive ‘salmon” '\
\_culture operations are being carried out. In view of the- depletion of the
Pacific salmon populatlon, even' greater effdrts areé needed to donseérve and”™
increase it. Naturally, steps mist first be- taken to ensure the effective
'regulation of - salmOn fishing” otherwise measures -of fish conservatlon and culture
will be of no avail and the number of saliion Will rapidly dwindle. °
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81 .. It therefore goes without saying, that the countries interested in
keeping up the Pacific salmon population must participate both in the
regalation of the size of the catch and in the culture of the fish.

€2, PACIFIC HERRING, though it occurs almost throughout the coastal
waters of the Far Eastern seas; forms several localized stocki- o
which live in limited areas and do not migrate long distances.’ "The IargestA‘
~ concentrations are known to exist off the coast of Sakhalin ‘and "Hokkaido
and along the noruhdwestern shores of the.Bea.of Ckhotsk. .Considerablvy-
n.smaller populatlons oceur in the Shelekhov Bays . along the- north~eastern -
"”coast of Kamchatkao Between 1925 and 1935 the total catch of herring in -
~%he north—wastern part of the Pacific Ocean was almost one million mb. tons
and in recent ‘years it dropped to 200 %o 300 thousand mte tonse, The number
~of ‘Pacific herring fluctuate corsian'ably, according . to thé sizes.of the o
'various generat;ons whloh are to a large extent. determined. by oceanographio
conditlons and the 1n+ensity and nature of *he flshlnga '

’463. It has been oboerved that the. very numerous, generatlons ,
_-;of herring that ﬂuawn along the north—west shore of the Sea of .Okhetsk N

' are thosé which were hatched in years when there were no ice floes in

the littoral zone, while the sizcs of the brocds nre reduced to levels

- of no practical significance for stock repleniShment ln years when sPawning'
oceuxrs ‘in ‘an unfavourable ice régime. ' In view of the Lact that not more
than two or ‘thres age groups are fished, the failure of one. of them tells
very materially on the results of the fishing.
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64 The vory cons1dvrablo fluctuations in thc number of horring in tho
Sakhalzn-Hokkaldo &tock ‘(in tho last twonty ysars, catchos have declined from .
900 to 100 thousand mt. tons) arc duc to somcwhat' differcnt causcs.. =

65 I’hn -risc dn: thu,tomp“raturu,of the S“a of Japan whlch began in the years
1922-1924 croatyd unfavourable conditions for the reproduction of the. Sakhalin-
HOkkuldO horrlng, ospeclally ncar Hokkaido, whorc by 1930 the catches had beon
roduced by ont=half as comparcd with 1920.  Lator (in the poriod 1933—1938) the
cutches ‘also ‘bogan:to decline gradually off the shores of Sakhalin, and had .
fallen. to minimum .proportions by -1938 (Svotovidov, 1953). When the tompuraturo
of .the Soca of Japan bogan to fall (aftor 1938) tho catchos gradually began to
incrcdsc, and high-yicld goncrations appcarcd in 1939, 1940 and 19423 thoy _
constituted the bulk of the catches for ncarly twelve ycars. Onc™ genaration
alonc, that of 1939, yiclded catchos of over 700 thousand mt tons. However, tho
number of thesc high-yiocld gencrations was substantially rcducced -and the '
roproduction of the -icrring limited by the intonsive fishing of small, soxually‘
immaturc herring, of which about 150 thousand mt tons a year wore caught 1n 1940
and 1941 (Probatov, 1953) . oo

66 Tt is 1ntorost1ng to notc that, as a rosult of the intensive flshlng and of
the improvement in‘fcoding conditions, some inéreasc is .observable in the:

. Pecundity: of fish of cortain sizc, and .also a rise in the growth rate . . ;grﬁ
(Plskunov, 1952). . ;

67. Owing to the changc in occanographic conditions and to irrational and

intenso fishing, the numbers of the rcproductive population have dcclined sharply,
the arca of the spawning grounds has contractcd and the catches have fallen.

In ordor to incrcasec thc roproduction of the Sakhalin~Hokkaido herring population
. tho catching of young fish must bc complctely stopped, offshore fishing regulated
and thce undorwater vegetation in the spawning grounds protected.

68. There is a large number of spoecies of flat-fish (twonty—eight) in the Far
Eastern seas, of which only a fow, which predominate in the catches, are of
’ prlmury imvortancc to the fishing industry. Far Bastern flat-fish arec scattered
as &' large number of local, distinct and in somc cases rclatively small
porulations living within the confincs of a shelf where the occanographic and
Tfecding conditions are favourablc. The biggcst concentrations of flat—fish are
found in tho coastal watcors of wostern and south-castern Kamchatka, ncar the
Xurilc Islands, in the Tatar ‘Strait and off the Soviet coast of the Japan sea and

Sakhalin.
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69. Their migrations arc limited to a movement from the relatively deep regions
where they winter to the coastal shallows where they breed and feed, the total
distance of migration rarely cxceeding 80 to 100 nautical mlles, except in the

casc of halibut.

70. The specific dlstrlbutlon and blology of flat-fish makes them »rticularly
vulnerable to flshlng and if thls is not rcgulated the stock may eae*ly be over~

flshed.

71, It is poss1ble to show tho effect of intense fishing on the flat-fish stook
of Poter the Great Bay (Sea of Japan) by an example of a similar kind; | the study
of this influence began simultaneously with the organization of tho flshery, '
circumstance which has enabled many changes in the population to be establlshed
almost from thé first months of their appearance. . .

72.. The flat-~fish population of Poter the Great Bay was practically unflshed
until 1929, but a rapid incresase of the catch to 8 thousand mt tons (in 1932-1933)
led to a number of striking. consequences. The average catches, and therefore

the total take, declined rapidly in the four years following the organization of
intensc flshlng, and the areas 1nhab1ted by the winte T concentratlons shrank from-

2000 km? to- 150 km?.

T3. At the same time a change occurred in the composition of the catchés through
a sharp decline in the number of Limanda aspcra,. the main species fished. The -
quantity of the oldest age—groups in. the, population diminished- and the- proportlon
of young, sexually immature fish 1ncreased considerably. The average size of
flat-fish of all ages arc increasing; for example, the length of year-old males
of thc species’ limanda aspera has increased by 77 per cent {Moiseev, 1945).
Sexual maturity also comes carlier in such rapidly growing fish- Statistics show
that, on account of the more rapid rate of growth of the flat-fish population of
Peter the Groat Bay decimated by industry, there was a markedly quicker increase
in the live weight (Moiscev, 1944). In the following years a complex of fishexry
bProtection measures was adopted — the catching of young fish was prohibited, the
mesh-sizes of fishing gear werc controlled, prohibited fishing arcas were defined
and a limit was set to the annual catch, which resulted in stable fishery .

condltlons.

T4. The example of the flat—fish population of Peter the Great Bay shows that it

is relatively easy, if fishing is intelligently regulated, to obtain stable catches
and to achieve the most efficient use of the populations for a long time. At the
same time it is casy to see that the over—fishing of flat-fish can easily lead to

o sharp decline in the population, and some time is required for its rehabilitation.’
75. It is easy to see that thc great isolation of the flat-fish population of the
Far Eastern Seas makes them much more liable to capture than those in the seas of the
north-eastern part of the Atlantic Ocean, where the level of flat-fish fishing is
large cnough and well known (Jensen, 19475 Margetts and Holt, 1947).
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76. . Cod are widely distributed in the coastal waters of thv'horfh—western
Pacific. It is known ;that there are: substantial concentrations off thc shores. of
Kamchatka and in thes Anadyr Gulf near” the northern and southern Kurile Islands,
and off the shores of Sakhalin and in the Japan Sea. The Pacific cod does not
make the cxtensive migrations peculiar to the Atlantic cod. In various arcas of
the Far Eastern seas. it forms:local populations which make small scasonal )
mlgratlons, usually not oxceeding 200-300 nautical milesv - The isolation” of the
different populations 'of cod makes them highly sensitive to o change in ociano—
graphic conditions and to the effects of commercial fishing. Observations of the
cod populatlons along ,the eastcrn. coast of Kamchatka have shown beyond a doubt
that “the . s1ze of goperatlons of cod increases in purlods of rising temporaturc,.
which is explalped by thb more - *avourable living conditions’ for the young flgh--u
A spuclally marked 1nf]u.nce on the numerical strcagth of the populatlon was‘ )
noted for the part¢cu-dr1y strong brcod of 1934, which: appeared for tcy year° in
”the catch. .
1. On the other hand, very 1ntens» .comme i c1a1 flshlng of cod 1n some areas Las
led to a decrease in the average sizes, anc t0 a'sharp decline in the size of

the catch : Thus, on the.coast of southern Sakhalin- thé cod catch amounted to

54 thousand mt  tons. in 1912—1913, but- the number of cod inhabiting this arcs then
ducllned markedlv, and the catches fell to 15~20 thousand mt tons in 1931 1940.

‘"8 There is no doubt that the fragmdnuutlon of Pacific cod 1nto a large number
OI dlstlnct populatlons makea thew .much less resistant to the effects of comrerc1a]
f shlrg than, for example, -the Arcto-Norweglar stock of ‘vod, which inhabits 'a ‘wide
area, is numerous, and-offers great - realstance to the effecbs of _nupnse flSH&h8°~A

oose
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79. Ilajor changes 1.: the abundance of cod of the Arcto-Norwegian stock
usually occur, not through the effects of commercial fishing, but under the
influence of fluotuations 'in oceanograrhic factors ‘(Rollesfsen, 1949).

80, The foregoing shows that, in addition to a survey of the oceanographic
conditions and “the determination of their influence on the numbers of Pacific
cod, the particular nature of_their'biology urgently calls for sirict regulation
of the intensity of fishing in accordance with stock lavels of each. population.

81. The king‘erab (Paralithodes camtschatica) is widely distributed in the
north Pacific, but the most important concentrations are found along the coast
of Kamchatka, the northern and southern Kurile Islands, Sakhalin and Japan Sea. .
These concentrations represent separats, isolated populations which make )
comparatively short migrations. There are no data on the influence of
protracted changes in the oceanographic conditions on the numerical size

of crab populations, but the effect of intense fishing on the supplies of
parsicular, very heavily fished populations has been shown most clearly.

82. Thus, the crab fishery on the coast of south-west Kamchatka organised
in 1916 soon (in 1922-1924) began to land as many as 2.5 to 3 million crabs,
which very guickly led tc exhaustion of the supplies in this area (Miyake

and Matsuro).

83. The rapidly develaped crab fishery off the south-west.coast of Sakhalin,
which yilelded over 5 million crabs in 1917, also resulted in a reduction in
the population, a sharp reduction in the size of the cradb caught and a
diminution of the catches, after which a number of regulatory measures werec
a&opted, resulting in the catch becoming stabilised at 1.5 to 2 million units.
There is no‘doubt that the specific nature of the biology and distribution

of the king crab in the north-west Pacific calls for the same attention to

the organization of a ratlonal exploitation of the resources as in the case

of most commercial fish inhabiting this basin. ' :

84.  All the above data on the living conditions of sea fish and animals
in the north-west Pacific, which to a considerable extent determine the -
peculiarities of their biology, distribution and abundance, and also the
examples given of the ¢ffects of 4oo intense fishing on the individual

7
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populations of salmon, cod, herring, flat-fish and king crab, are sufficient
proof that all the aforementioned fish may soon be caught if fishing is
carried on withcut regard for the blolog10al pecu11ar1ty and abundance of
each 1nd1v1dual population.

852‘ 411 this, in turn, bears witness to the need for agreement between
_the States concerned on the rational exploitation of the natural resources
of animal populations suitable for commercial fishing, the areas of distri-

'l: bution of which are within the limits of coastel waters and of the high seas

Aladaacent thereto, with a view to securlng the largest possible catches while
p@lntalnlng the populatlons‘at a high level.

86, Without co-ordinated efforts on the part of the countries of the north-
west Pacific for the conservation and rational exploitation of the natural.
fesourbeg,-ﬁhose resources may be exhausted within a very short .time.

oo, ~
~. :

87. - 4t the same time, there are very -abundant fishery resources in the
extensive open. spaces ¢f the north-west Pacific, permitting rapid development
of “ocean fishing and substantial -increase in the' catches.

88. ~Several species of ‘tunas sauries, swqfdfiéh and many others, are already
being harvested to a great extent, and there is every reason to beliesve that
the ‘catch of these fish can be considerably increased without any reduction

in' their number. Their wide area of distribution in the extensive open

waters of the Pacific, the great length of their migratory routeﬁ, their

great number and the fact that they spawn in.the open sea, make these fish
con51derabl less vulnerable to commercial fishing than those which live in
coustal water and which concentrate for spawning on small areas in the
’shallows, or in rivers.

89.  While about 9 million mt tons of fish and other marine animals are

even now _being caught in the north Pacific, which is more than in any other
basin, there can be no doubt that there are great opportunitiss for furthér
1ntens1fy1ng the exploitation of the naturcl resources of thlu area of the
Norld ocean through the uevelopment of ocean flsh:mfi ‘
90. This method is the one thdt offers the best -prospects Trom the point
~of view of the utilization of the natural resources. of the north Pacific..
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