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Information sculement
The study of Kamchatka was begun considerably earller

i. I. Luganev

-than that of other reg\ons of the Far East. The earliest

}~  L 1nfermat;on abqut the penlnSula and the fish of the ceastal

: ‘ewaters was presented in.a work whidiwaSWfitten by.a participant
idthhe SeeondtKamehatka Ekpedition S. P, Krasheninnikov,

.'entltled A Descrlptlon of the Land of Kamchatka-(l755)

L , 801ent1f10 expedltlons and individual researchers
v181ted Kamchatka in- the l9th and early 20th century. The most
useful work on Kamchatka was done by an expedvtlon of the: Ru581an
'geographleal soclety (1908—1909) in which V. L. Komarov,

P, Yu.eShmidt, A.nN. Derzha?in and othersHparticipated. The
data'on the.bioldgy'of‘fish and other marine animals ef the

‘ penlnsula was presented in the transactlons of the zoologlcal

o d1v1510n of thls expedltlon.

e ‘obsmsn ' @A DA - . - B B N i RS T .
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- With the establishement of SOV1et rule in Kamchatka

~conditions. were. created for a. systematlc study of commercwal

flchthyofauna.~ These studles were begun by the Pac1f1c Ocean

Sclentlflc and Commer01al Statlon (TONS) which was organlzed

.‘;1n Vladivostok - in 1925 and Wthh became the Pacific Ocean

:'Sc1ent1f1c Instltute of Flsherles (TIRKh) 1n 1929 and which is

‘{today TINPO *5 Its 301entif1c personnel studled the commer01al

. flsh of Prlmor'ya Kamchatka and the north-west coastal. waters of

the Berlng Sea (Anadyr') Thus, as early as the 20's I. F. Pravdii

worked on the Bol'shaya River I. I.‘Kuznetsov on the Kamchatka
Rlver A G. Kaganovskil on the Anadyr' R. and I. A. Polupov
and others on- the Apuk R.

The most 1nterest1ng results of these studies were.

-publlshed in a work by I. I. Kuznetsov Some Observatlcns on the

- Propagat;onaof Amuriind<Kamchatka Salmon«(l928)-wﬁich.served'as
;,a reference boek for.fesearchers~wOrking on Pacific Ocean salmon
'v'ln the thlrtles.f Howevef With rare exception the-studies

' conducted in. thls perlod did not 1nclude quantltatlve data and

therefore, they did not provide the basis necessary for
determmnlng the state of ‘the reserves or for prognos1u.‘

Regular studies of the commerC1al fish in Kamchatka

’mainly Pa01flc Ocean salmon were begun in the summer of 1932

after the organ;zablon of‘the'Kamchatka_D1v151on of TIRKh in

~Petropavlovsk.‘ M ‘A 'FortunatOV who was the first scientific

"1f*Palelc Ocean Sc1ent1flc Research Instltute of Sea Flsherles and

Oceanography.l Translator




to its organization. The first scientific workers of the
division were A. S. Baranenkova, V. B. Bool', D. G. Manizer,
F. V. Krogius, E. #. Krokhin, V. I. Gribanov, k. I. Panin,
I. A. Polutov, %. S: Semko, M. L. Al'perovich and othcrs.
By the end of thé:firSt ten years of the existence of

the kamchatka division there were approximately 40 scientists

"and technicians with differeﬁt speclilalties on the staff(_ All

research was coqrainated under a single commercial fish laboratory
which, at various times, was headed by V. V. Abramov, K. I. Panin
and I. A. Polutov. - o -

Sea research in the waters of the eastern coast of
Kamchatka was carried out ‘in the early vears on the schooners
ﬁSosunovh and "Dezhenev"j‘at the time‘of the Second World.War,

on the cutter "Beéring" and seiner "Avacha"; and in the post-war

" years, on the medium fishing trawler "Amatist"* and the small
‘'fishing seiner "Gribanov". In addition, scientific research

‘vessels which were part of a long-term TINRO exploration program.

were dispatched regularly to study the marine period'iﬁ the life /4
of Sélmon'ingthe north;western part'of'the Facific~00§an and to
study the COmmércial_fish of the shelf waters of Kamchatka.
quiﬁg the 35-year périod of its existence the directors
of the division have been V. V. Zaostrovskil (1932-1933),

V. I. Gribanov (1933-1937), P. A. Dvinin (1937-1939), K. I..Panin

A*Amethyst. Translapbfg




(1949-1955), P. G. Niknlin.(l955—l959); I. I. Luganov (1959-1964)'
and A. K. Evdokimov from 1964. | |
The Kamchatka Division of.TINRO has always been only
a link in the overall system of the science of.fisheries.in
the Far East; it grew:and becameistfonger t03ethuf with the
growth of TINRO (Pacific Ocean Scientific Research Institute of
Fisheries and—OceanographfL At'the'preSent\time, the division
represents a 1arge‘establishment\in the Far East with a.staff
in excess of_lOO scientists and auxiliar& workers; three of whom
have.dootofate'degreesAand nine of wnom are candidates of science.
The folioﬁing laboratories have_been established and

are functioning; the commercial marine fish laboratory headed

by I. A. Polutov (1950-1966) and T. F. Kachina), the salmon
produotion laboratory (neaded by R. S. Semko (1952Q1963)
V. Ya Levanidov),”the Paratunka experimental laboratory (headed

.. by E. M. Krokhin), the laboratory for the study of the marine

period of life of salmon.(headed»bv I. B. Birman), the laboratory

.of food supply .and commerc1al oceanonraphyA(headed by

i._I;:Kurenkov) and the labordtory for uhe study of plnnlpeds
(headed by P. G. Nikulin). In the period from 1951 to 196k, the

~work of the laborabory on mechanization in the division was

‘very effective (headed by N. F, Chernlgln (1949-1958 and

V. F. Turasov) In varlous years, the problemo on the improvement

“of flshlng gear was worked out by A P. Shikalov, V. A, -Mak81mov,

A, I Zonov, E. D Karakotskll, V. N. Chestnoi and others.
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"STUDIES OF KAMCHATKA SALiON

‘In the early pefiod_of the division's existence the
Kamchatka fishing industry was mainly a coast:l salmon fishery.
The fishery of sea fish, limited mainly to the catch of herring

and cod in the regions adjacent to the Kamchatka coast, was:

.=developed to & considerably smaller extent. For this reason,

_ thevmain‘taSks_before’the division were the study of the biology

and the conditions of prbpagation of Kamchatka salmon,  the
ascertainmént of-the~causes of fluctuatién in the magnitude of
their commercial.stock_and the development of methods for
predicting the intensity of spawning runs.

Fluctuation in the numerical strength of sdlmon is

: connected7with the process of propagation, thus research was

first c0nductedlqn the fresh water period of their life.
. Since the biology of salmon had only been slightly

Studied,‘the need arose from the very first years to carry out

~field research on t hese fish at the plades‘where they propagate.

In August' of 19323.despite~organizational difficulties,.‘

E; M. Krokhin, F. V. Krogius and A. 5. Baranenkova visited Lake

Dalnee in the Paratunka river basin and collected data on the

~’bliol’ogy of sockeye salmon which propagates in the lake. These

studies were continued in 1933 by A. S. Baranenkova and in

1934-1935 by P. I. Orlova and V. E. Gorogodskii; from 1935 to

".“thespfesent-ﬁime'étudies.on this lake have been continued by

F. V. Krogius and E. M. Krbkhin.:
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In September and November of 1932 and in the'spring
and autumn of 1933, F. V. Krogius and E. M, Krokhin conducted
studies on Lake Kuril'skoe.and on the stock of sockeye salmon

produced in it. 'The results.of these studies are stated in

the monograph An OQutline of Lake Kurll'skoe ‘and the BlOlO&y of

Sockeye Salmon in Its Ba51n.d

In the autumn of 1932 and the sprlnp of 1933,
A. S.'Baranenkova studled Lake Nach1k1nsk0e and the sockeye
which spawnS'inlit.A‘ | h

During:the}sthdies on lakes Kuril'skoe, Nachikinskoe
and Dalnee a Visual‘eetimate‘of-the numericel strength of sockeye

in the spawning grounds, determination of the measurements. of the

. Spawning areas, compilations of maps of spawning grounds and a

determination,of the survival of eggs were made for the first

© time.

In the BO'S,in_the Bol'shaya river basin, a very large

. number of pink salmon were spawned which comprises a considerable

part of its west-Kamchatka stock:  In the summer of 1933,

F. B. Kroglus and E. M. Krokhln began comp081te studies in the .
Bol 'shaya river - ba81n where all species of" Pa01f1c Ocean salmon
are produced The results of thelr work were published in

An Outline of the. Bol'shaya Rlver Basin and‘The Spawning Grounds

of Salmon Located in It.

"In l93h studles of the Bol'shaya river basin were

conducted by P. A Dv1n1ny1 and beglnnlng with 1935 they were

contlnued by h1m together with R. S. Semko who with a brief

"1nterruptlon, has conducted observatlons on thls basin up to -

Y

~
\.J1




the present time. The results of the studies of R. 5. Semko

" were published in his works entitled Kamchatka Pink Salmon and

The Stocks of Western Kamchatka Salmon and Their Commercial Value.

In the spring .of 1935 E. M. Krokhin and M. L. Al'perovich
made a field trip in Lake Kronotskoe to study the lake and the

landlocked salmon living in it forvthe purpose. of asertainlng

the possibility of transformlng the lake 1nto a place for the

propagation of a large stock of diadromous sockeve.

Year-round observations of coho salmon were conducted
for two.years in tne-Paratunka.river basin, . From the observational
data in this baSin as well as in othef-regions of Kamchatka,
V I. Gribanov published an outline of the blOlOFV of coho salmon.
A. S. Baranenkova was the first to describe the fry of all
species of Pacific Ocean saimon.

Thus,‘as a result of the field work between 1932 and

" 1936, a beginning was made in long-term observations in the main

regibns of the‘salmon industry; in. a number of bodies of water
first appraisals were made of the number of salmon spawning
grounds and the sizes.of the spawning areas; the characteristics

of different types of spawning grounds (river, lake and spring)

~and thé conditions exiSting in them for salmon production were

given. ‘In addltion, a ntmber of specific problems were studied,

for example “the effect of timber-rafting on the spawning grounds

in the Kamchdtka R

However ‘it was impos51ble by means of field trlps to
explain the causes of the fluctuations 1n efficiency of the

natural production of salmOn‘and to give_the nature of the

'

ting,




.Paratunka river bas1n. Research programs of f1ve -year duration

 years of experience at the obserVation post (today, the Paratunka

hbody of water was a very fortunate one. hA survey of the works

jBol'shoya river basin, at the:mouth of the_Kamchatka R. and

* *Kamchatka Division. of TINRO. Translator. .

. 58—

dynamics of their numerical strength, i.e., to obtain the data

- which is necessary for making predictions. For this reason,

. the Kamchatka Division of TINRO proceeded to organigze statienary

research., -
The first stationary post for the observation of

sockeye production was created in 1937 on Lake Dalnee in the

showed that up to 150 thousand specimens of sockeye were produced [
in the lake and it was pos51ble to t ake stock of both the

spawners passing by to spawn and the downstream migrant fry.

The observation: .. post on Lake Dalnee made good progress: “the

first numerical prognosis oflthe magnitdde of the spawning

migration of sockeye was given as early as 1939. The thirty
Experimental Laboratory) has shown that the selection of this

carried out by the observation post.. and the Paratunka Experi-

mental Laboratory of KoTINRO* is publlshed in the present

collectlon. Statlonary observatlon ‘posts have also been
estabisihed»at,Lake.Kurll'skoerwhere sockeye stock‘of great Zéi

commercial>value propagates, at Karymaiskii Spring in the

later at Utka R..

P
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The experience of the work of the observation posts

of KoTINRCG showed the soundness of expanding the network of

stationary observations and served as an example in the organigza- -

tion of Meliorative  Fish Breeding Stations (RMS) of the Kamchatka
Fish'Breeding Establiéhmeﬁt; The s tock-taking which was made at
‘the observation ﬁcsts -was included iﬁ the prcgrams-of work of

" the RMS. Let us consider the work of the stationary posts in

more detail.

-~ Lake Kuril'skoe_

In 1940, at the suggestion of KcTINRO,'the Far Egstern
administration of fish conserﬁaticn organized an observation
post ¢on Lake Kuril'skii._ A member of the administration,

V V. Azbelev set up a weir close to the source of Ozernaya R.
for purposes of calculating sockeye spawners which spawn in the

- lake and its tributaries. In 194¢, after the post was brought
i'under the management of KoTINRO research was. headed by

v. I. Grlbanov who, together Wlth V V Azbelev made an estimate
of the number of downstream-mlgrant fry according toc a- three—

- point system and also conducted regular observations on the
structure of the stock, Sur#iral'of eggs, food supply for fry in
- the lake and the hydrologlcal reglme of the lake. Ali of these
observatlons are Stlll ‘being made at the present time.

Tf V. Egorova hes_been worklngbcontlnuously at Lake Kuril'skoe

‘since 1949.
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A prognosis of the number and age compositioh of
sockeye in the Ozernaya R. was first made in 1v40 and sihce that
time a prognosis has been,made’annﬁally;

The stock.of sockeye in the Ozernaya k. which is
produced in Lake Kuril'skoe is the largest on the “Asiatic coast

of the Pacifié Ocean.. The numerical strength of its sexually

" mature, migrating to spawn, reached 9.6 million specimens in the

generation which resulted from the 1949 spawning. The sexually
mature sockeye ﬁhidh épproaéhes the shores, both the caught
sockeye and the sockeye which passes by to the SpaWning grounds,
has been fully‘takéh into.account_for_26_years. In that time,
the escapement of spawners has.fluctuatedlfrom 0;3 té 4.2 million
épecimené. The optimal number of sockeye spawners for the basin
of Lake Kuril'skoe was determined at 2,5 - 3.0 million specimens.

The Ozernaya sockeye“stock is one of the most important

.sources of the Japanese industry in the open sea. With the effect

of marine‘fishery,'the.dqwnstream migration 6f,Sockeye towards
the mOuth-oflthe Ozernaya River has beeﬁ considerably reduced"
and, frequently,'sufficiént~number§ ofvspawnerS d0 not enter the
lake. As a.result, the overall numerical stréngth of' the sockeye
of this stock is reduced. |

On the basis of‘a sﬁudy.of'the differences in ﬁhe

scale structure,of‘sockeye'of individual local stocks (F. V. Krogius)

and parasitofauna (S. M. Konovalov) as well as observations in
. the sea (I. B. Birman), it was possible toAexplain'thé_distributidn

. of the stocks of Qzérnaya»sb¢keye during spéwning migration to
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the north-western part of the Pacific Ocean. This made it
possible, annually, to take into account the catch and determine
the numericalfstrength of sexual mature sockevye.

‘From the time of the. conclusion of the .Soviet-Japanese

‘fishing convention, the observations and prognoses which have
been made on Ozernaya sockeve have had "important international

. value. -

The main results .of the research on sockeye have been

stated in an artlcle by T. V. Eéorova F. V. Krogius,

I. Iﬂ Kurenkova and R. S. Semko entitledtThe Causes of Fluctu-

.ations in the Numerical Strength of Sockeye‘in'the Qzernaya River.

A}

and in the works of T. V. Egorova._-
Among the commercial stock of Far Eastern salmon, the

most understood is the Ozernaya stock of sockeye as a result of

"which it became possible to construct a cybernetic model of the

. stock, permitting the study of the‘dynamios of its development

during dlfferent condltlons of fishery and of the surrounding

envn.r'onment .

The.Bol'shaia:andJUtka RiversBésins

| In 1935; a seasonal observation,;ost was established on
a fish:combine which was situated near the mouth of the BOifshoi'
River; the staffi(R. S.'Semko, V. V. Abramov, Z. I. Petrova and 21

others) conduoted annual obserVations on the qualitative compos-.

ition of the stock of plnk salmon and other salmon.

For, the purpose of studylng the product1v1ty of the

natural spawnlng of salmon, a statlonary~post;was~organlzed in
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1941 at Karymaiskii Spring_(the middle reaches of the'Bol'shaya~
River) whére tens of thousands of salhon spawned. Information
of the numerical strength of adult salmon and fry which were
obtained with-the aid'of stockétaking weirs were supplemented by
hydrological observations-which arc used to ascertain the relation-~
_ship.between the survival of eggs, larfée and_salmon;fry from
. abiotic conditions, The results of the studies were published

in the works of R. S. Semko. In the last 10-12 years, the

salmon run has been.sharply reduced and the stock of lurge

river pink salmon has lost its commercial value, |

| The observation post'at the Utka River, situated'60 km.
north of tﬁe mouth of the'Bolfshaya River, was‘opened'in 1954
'The observations are directed_by M. V. Dobryniné and

P. V. Andriehko. At-tﬁe weir, established &€ km. fromfthe mouth
of'the river, the spawners of pink-salmon énd other salmon’
‘bare considered; the magnitude of the‘dcwnstream migrétion of
fry is determined-and biostétistical data on the spawnérs and

fry of all species are collected.

The Kamchatka.River‘Basin

In 1937, an observéticn post was established on the
Ust'-Kamchatka fish ccmbiﬁe to_sppdy salmon and the conditions
of-ﬁheir-pfoductibn in the Kamchatka River - the largest river
basin in,ﬁﬁécbenihsula. Prior to 1939, I. I. Lagunov and |
A. I. Synkova worked-there;»ekamining'lakes'NerpiCH'é.and.Azabéch'é

'and;the Elovka River., ‘From 1939—1944; tHé'Studies‘were continued

2
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PO by K. A. Lyamin and V. A. Rudakova, who examined the spawning
grounds in the Tolbachik River - the right tributary of the
: Kamchatka River. “

- Beginning with 1948, the catches of sockeye and pink
salmon in_the‘KamchatskiifBay were sharply reduced. The reduction
‘in the numerical strength ef salmon was noted not only in the

. Kamchatka River but also in other_codies vavater, for example,
in the Paratunka River, and ‘was brcught-about,~apparently,
by causes which were general fof the eastern coast. The
reduction in tne catches complicated the>work of the fishing
industry and, therefore, the workers at the.Kamchatka Division

~of TiNRO began to devote still.more‘attention to. the problem
“of the'state;ofithe stocks and. the dynamics of the numerical

strength of salmon. Not only was the Kamchatka Division’ of

TINRO occupied with eatimating the quantity of~spawnefs at the
:spawning grounds, the'expeditions of the Kamchatka Fish Breeding
Establishment also tock up this qnestion,‘using the research
methods of tne divisicnpnhich were deveicped in the BO'SQ
In 1949 the Kanchatka River from the mouth to the
v1llage of Mll'kevo and Azabach'e Lake was studied by V. V. Azbelev
and V. I. Sinyukova. I. I. Kurenkov worked there from 1951. He
tudied the spawning grounds ~the food supply and the conditicns
of the feedlng mlgratlon of frv to the spawning- rearlnd bodles of
water as well as the 1nterrelat10nsh1p between sockeye fry and
,cruclan carp whlch was 1nstailed in the Kamchatka River at the

 beginning of‘the BQ‘S by I. I. Kuznetsovl I. I. Kurenkov came to

L e e ey et e et v 2 s
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the conclusion that the widely distributed crucian carp in the
river does not compete for food with the fry and cannbt have a
‘negative effect on the numerical stféngth of ‘sockeve.
Since the state of the stocks of sockeye remained at

~a low level, a complete ban was laid on the fishing‘of sockeye
in the Kamchatka River from 1951 to 1962 and aerial observations
. began to be made.annually with regard to the éuantity of sockeye
spawners which enter the spawning grounds in the entire Kamchatka
river basin. | |

, Besides studies on the biology of salmon, studies were
made on thé food_supply of the fry of this fish in the internal
bbdies of water. I. I. Kurenkov conducted an inventory.of the
fauna of mariﬁe‘drganisms for bodies of water in the main regions
éf the Kamchatka peninsula to the river basins of the Koryakskoe
. uplands as well as for the Anadyr' River and other rivers of
_lCﬁukOtka.' In the summary by I. I. Kurenkov (1967) more than 400
speéies of mérine:organiSms are_ihdicated,»one third of which |
have been found in Kaméhatka for'ﬁhe.firét:time) and many

species are new for science.

The stock-taking of salmon at.the spawning grounds by

means_of aerial methods was first used by F. V. Krogius to

‘determine the effectiveness of the ban on the fishing of sockeye

whiéh are propagated in the Kamchatka River. The experiment

proved to be so successful that it was extended- to other spawning

rivers of the Kamchatka peninsula.
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Prior_to 1955, inclusively, observations were
-conductedjby F. V. KrogiUs-from a FO-2 aircraft. From l956,
. the AN-2 aircraft and'tne helicopter have been used. To refine
“the results aerial_photography of theispawning grounds was used.
:The method by which'this‘work’Was.conducted is described by
F. V. Krogius together with'A.»G{’Ostoum0vyi_Who took part in
the studles.j |
_ R. S. Semko partlclpated in the fllghts through the
- western part of‘Kamchatka, The method of taking stock of the:
spawning,salmon.by means of aerOVisual observations, the use b:
aerial photography:and the method of proeessingtzhe obtained
.results were worked out by A, Gf OstroumoVyi;'he also wrote a
'pertinent mannals_ The stock-taking of salmon by means of
‘aerial methods was.graduallyiperfected and is now being
: successfully‘applied‘to_other_regions of the Far East.
-fInfornation on the:quantity of saimon'spawners at~the spawning
"grounds obﬁained by aeriai -methods is, at the present time,
fundamental to the determlnatlon of the state of the reserves
.of salmon tock. |
In concludlng the survey on: the study of the fresh
water perlod of life of salmon it must be added that all research
done at the observations posts and the stock-taking of salmon at
the spawning grounds are included in ‘the program of work of the
salmon productlon laboratory whlch is 1nvest1&at1ng the
-regularltles, causes of flnctuatlon and product1v1ty of the

~natura1 productlon of salmon.
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At the pressnt time, stsdies on production are being

madé.on chum by E. T.'NikolaeVa; csho salmon - Zh. Kh. Zorbidi,
chinook salmon - B..B.eroﬁskii, pink salmon - M. V. Dobynina '
and sockeye salmon;of the Kamchatka River -‘N; A. Simonova.
The fsod relationshipsibetWeen‘diadromous sélmon and fresh-water
fish are being studled by L V. Kokhmenko. M. Yé ‘Tevleva is. _ |
conductlng a study on the ov0penes1s and cmbryogenesls of
:_salmon. Her WOrks prov1de a theoretical ‘basis for improvement
. in the blotschnology of artificial propagatlon of salmon and in
the determination'of“the éauses,of fludtﬁations in the produc- .
tivity.of natural produétiOn.

| Worklng on the problem of the productlon of fish are
'I A. Nosva and S P Belousova.. Studies are being conducted
.on food supply, the feedlng of sockeye fry and the llmnologlc
reglme of bodles of water used for rearlng, the work is being
"~ done at Kurll'skoe and Azabach'e lakes. M. M. Selifonov is
studylng salmon fry at Lake Kurll'skoe. :At thé.food suprly
Vlaboratory, I. 1. Kurenkov is studylng the life cycles of fresh
"water.plankton (Lake Dalnee) and I. M. Lenanidova is studying
the,éomposiﬁibn and genesis 6f benthos in the bodies of water
in thé‘peninsula, ‘ _
o . The studies of the production'iabofator& are of
SlgnlflCdnt importance tot;he industry. .On the basis of its
‘own 1nvest1gatlons and the data of the Kamchatkd Flsh Breeding
"Establlshment,KoTINPO gives an annual progn081s~to.the Kamchatkasf
'fishing ihdustry onfthé state’of the 'salmon reserves in different

'»reg%pns of the peninsula. .
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Belonging to'the cycle of research on the fresh-water .
.period of éalmoh~aréithe_réconﬁaissaﬁce investigétioné of
~Kamchatka Lake, which stand SOmewhat‘apart,'conductéd for the‘
purpose of ascertaining'thé.spawnihg fund and the numerical
strength of sockeye'ih sméll local stocks. Thus, the following
lakes were studied: Lake Kronotskoe, ldkes Ilir-Gytkhyn and
?opat—Gytkhyn-in the Koryakskoe Uplands, lakeévMedvézh'e and /9
_Avachinskoe'at_the-souf&es,of the'Avachi River,'Léke Kambal 'noe
at the extreme_Southerh:end of the peninsula and Lake Tolmachevskoe
‘at the sources of the Talmacheva River (in the Bol'shaya river
" basin). E. M. Krokhin,:I. I. Kurenkov and A, G. Ostroumov were

the most active participants in these expeditions.

. ~ INVESTIGATIONS OF THE MARINE PERIOD IN THE LIFE OF SALMON

Inveétigations of the marine period in‘the life of
'“salmon attracted the attentlon of the Kamchatka DlVlSlon of
MTINRO in the early years of its existence. They were begun in
1934 but were restricted to the coastalhwaters of Kamchatka and
the Nbrtherq-xuriiksii Islands but were not conducted regularly.
However, K. A, Lyamin, V. A. 'Rudakova ’R. S. Semko, ‘
V. N Trlpalquaya and others obta ned 1nterest1ng results on
the mlgratlons and feedlng of salmon in the sea.
-_The restoration and fast development of the active
Japaneée.fishery Qf{?écifig.ocean salmon in the open sea made it
‘#necéssary to e#pépd the work being doné on;phe biology of salmonA

in the period of their life in the sea.
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For an estimate of the state of the reserves and a

formulation of a prognosis, annual data were necessary on the

relative numbers of salmon of different species, their distribution

and age composicion, the number of sexually mature specimens
during the spawning migration and the fishing seascn in the
north-western part of the Pac1f1c Ocean.

‘Regular sea 1nvest1gatlons of this klnd were begun
in 1955 under the leadershlp of I. B Blrman. Other researchers
taking part. 1n'the 1nvest1gatlons were L. D. Andrlevskaya
L. E.,Grachev A " S. leolaev S. M. Konova]ov etc.

The general regularltles in sea mlgratlons and the
year-round dlstrlbut;on of salmon of all.sp601es were established

as a result of these investigations. The distribution of

individual local sockeye salmon stock was ascertained.

At the present time, A. S. Nikolaev is developing a

. method for studying the distribution of salmon with the aid of

hydroacoustic appératus. The studies on the dynamics of the

fecundlty of salmon ‘in ontogene51s conducted by L. BE. Grachev

are unlque. L D. Andrevska has studied in detail the feeding
of both mature salmon and salmon fry, which made it possible to

determine the interspecies relationships of these fish,

Interspecies relationships of salmon were also studied on t he

basis of dther.indices: it was ascertained in particular that
etocko of pink salmon in greatg numbers effect the rate of

maturatlon 48 well as the growth of keta and sockeye (I. B, birmon

and F. V. Krogius). . In the studies of M. Ya. Ievleva, criteris
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have been determined ‘hased-on hydrblogic investigations, for
the identlflcatlon of flsh in sea catches which mature 1n the

'year of the catch and flSh whlch are ready to spawn only in the

follow1ng year.

INVESTicATiostoF.coMMERCIAL SEA FISH

In the 30's, the fishery ‘of sea fish was conducted
Ar:by the Kamchatka flshlng 1ndustry in coastal waters., Herr;ng,-
dcod and flounder were the maln spe01es of the flshery, the
1ndustry needed 1nstructions on the favourable places and tlmes
;'for thelr catch and on the slze of -the reserves. Therefore, the
1nvest1gat10ns of commerC1al sea fish in Kamchatka which were

: begun 1n 1933 were 1n1t1ally conflned to the llmlts of the
Kamchatka shelf and the attentlon of the first 1nvest1gators -
I, A, Polutov K. I Panlna and M. L. Al'perov1ch - was turned

E

.to a study of herr1ng,»cod and flounder.

“VHerring'

o | The flshlng 1ndustry of Kamchatka partlcularly needed
a definltlon of the reserves of herrlng, whose take at the
7;beg1nning ef the }OYs:comprlsed approxlmately»loﬁ.pf the entire
'hcatCh,M‘ _ 4“ ‘ S T -

o It was necessary to have an- overall idea of the |

:prevalence of - herrlng in dlfferent reglons of Kamchatka . and at

/10

:d3the'locatlons whereelp;is.fished. As. ‘early as 1932 1nvest1gatlons‘

_ waere hegun}en;herringEWhieh‘had"migrated“to-spawn in Avachlnsklr'
'_Bay;Jsuﬁsequently;einueStigations were. started on.forage herring

'
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of Kronotskii Bay (V.‘B."Bool', K..I. Panin and D. G. Maniger).
Ih 1934-1935 a study of herring was made in the regions of the
~ herring industry oﬁ the wéstern codst of Kamchatka - in the
Kikhchikskii and'Azernayé fish combinesf(K. I. Panin,
R. A. Kostyuchenko). " In thése.years, the first investigations
»were conducted dn'forage herring which was Cépght by means of
- active fishing géér (purse seines and drift nets) in Avachinskii,
'Kronotskll and Kamchatka Bays. ‘ |
At the beglnnlnv of the 40's kolkhoz fisheries conducted |

an expedltlonary catch of herring in Penzbinskii Bay. In 1943,
I. A. Polutov made a trip to thls region and studied the herring
which was spawning there. As a result togethcr with
"A. G. Kaganovskii, he déécribed'the spawning migration conditions
‘of herring, its size and weight.édmposition, and_also~determined
the"pdssibilities’of a fishery. '

| iIn.those years, the main bulk of herring was taken by
means of tfap‘hets.inithe waters«df_the eastern coast of Kamchatka,
particularly in Anapa and Uala bays, and in Korfa Bay where one
;6f the iafgest ldcai_stoéks«gf_Pécific Ocean Herriﬁg-is found -
korfo-karaginskli. Participating in the study of this stock in
1938-1955 were K. I. Panin and E. 1. Chestnava.
| The time, routes and sequence.of mlgratiOns-of
koﬁfo-karaginskii herring‘to different spawning grounds vary
: greétly actqrding to'the‘Year,.which makes the organization‘of‘
‘ia~fi$hefy thsidefdbly_compléx. ‘Therefdre5 short-term prognoses;'

of the migration periods of herring were extremely important to

L thé“industry.:.Iﬁfa,StudY PUbliShéd by K. I. Panin (1950), it is
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shown that the spawning migrations are intimately linked with
hydrometeorologic conditions; a detailed description is given

of the ecologic conditions of the Migrations of spawning herring
to the coastal zone, the"spawning'conditions and:the development
of eggs. A method.for-predicting the relative numerical strength-
and structure of spawnlng stocks of herring was developed on the
. basis of the data on age, size and welght comp031t10n of herring.
The study of the spawniug herring of the korfo-karaginskii

stock of 1936 wes"ccntinued into the summer-autumn period in
Korfa and Olyutorskii baYs;during the.first experimental

catches of herrlng by means' of actlve flshlrg gear. DLven the
’flrst studies showed cons1derable promlse for an autumn fishery
Qf forage herring wh;ch at the present time is very widely

o developed and which'includes many regions of the Bering and
Okhotsk seas. | .

The subsequent life cycle of this spe01es of herring
was traced by V. G. Prokhorov. he studled the routes of spawning,
forage and winter migrations; he disclosed its wintering»regions,.
ascertained the place, periods and regularities in the formation
of commercial accumulation. .In 1959, after thevdisclesure of
the places of winter habitetion of the herring in the south-
‘eastern part of the Bering Sea, its trawling was successfully
begun. | |

| On the basis of an estimate of the productivity of
'spaWnlng for a number of years and an analys;s of the age |
structure of the stock T, F. Kachina developtd a method for

y determlnlng theAabsQlute numerlcal strength of the spawnlng
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population of korfo-karaginskii herring and offered biological
substantiation of the.most rational use of herring, which is of
" important economic value. :

During a number of years the zooplankton of the
western part of the Bering Sea and the coastal waters of South-
Eastern'Kamchatka~were studieqvin coﬁnection with the feeding of
'hefring and o%her plankton—eéting fish. Interesting work has
been done iﬁ a study of.the distribution of daily vertical
migrations and the- determination of the biomass of fodder
plankton by N. I. SpaSskii;'A. K. Geiﬁrikh,;B; N._Mednikov and
T. N. MosentSoVa.~vIn recent years, T. Ya. Pushchaeva has been
studying the seasonal changeé in fodder plankton and the feeding

of korfo-karaginskii»herfing on larvae.

Cod
Cod can be good raw material for a large trawl catch

‘.and a suitable fish for inkhoz line-trawl catch. In the 30's
the fishing induétry of Kamchatka_set-great hopes on a cod
fishery. Thus, considerable attentiqnxwés devotéd.to the study
of cod. .~ | |

‘ " During the entire period of the kolkhoz fishery
I. A. Plutov worked on the Studonf'cod, The results of his
observations over:many'yearsv@ré.pﬁblished'in‘many works. The

racial composition, size and weight structure of cod stock,

migration, reserves and conditions for conducting a fishery were

ascertained. It was establiéhed, by means of tagging;.that cod

does not make  great migfatiOns, it is basically limited to
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coastal waters. In the summer, cod. adheres to coastal shallow
Qaters' by &utumn, with cooling of the waters, it goes over to
depths of up to 400 m. and in the spr ring it agaln returns to the
contlnental shelf where it migrates in search of food. In
contrast to Atlantlc cod that of the coastal waters of Kamchatka
“maintains a scattered state; it does not form ‘dense accuaulations;
Ait frequently breaks away from the bottom, becoming more mobile,
and for this reason-the‘tran catches are small., 1. A. Polutov
:showed that(the'most resonable and effective fishing gear for
Kamchatka cod is a mechanized line-trawl. V. N; Tripol'skaya who
kstudied the feeding of cod found-that the composition of its

food is very diverse and is dissimilar both for region of
habltatlon and for seasons and depends on the presence of

'fodder organisms in the forage 51tes.

;Flounders

. In the coastal waters of Kamchatka five species of
flounders have the most commercial value}..ye;lowfin sole,
. Alaska plaice,'rock sole;lflathead'floundér and starrj fiounder.
The<fegion of_greateSt éccumnlation of these 1is tne western
Kencnatkacsheif where intensiveftrawling was started in 1952
“and reached its makinum’in 1958.
A description of the state of the reserves of flounders
_ and of the condltlons of the flshery for the stated perlod is
'A;glven in the works of I A. Folutova,

As a result of an intensive- flshery, the reserves of

| '~oflounders on the western Kamchatka shelfwemareduced some banks
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lost their commercial value. In this connection, V. I;zTikhonov
carries out regular observations on flounders of the western
Kamchatka shelf- particularly of yellowfln sole.

In u81ng an origninal method for processing blostatls-
tical data obtained over many years, V._I._Tikhonov determines
the.reserves of flounders and recommends an ogtimal size of
dcatch. In order to determine the‘numerical strength of the
spawning populltlon of flounders, V. I. Pikhonov’and

-L A. leolotova use the method of taklng stocx of pelagic eggs.

STUDIES OF THE KOMANDORSKII HERD OF SEALS AND OTHEL MAMMALS

Since 1959 the laboratory studying the seals of the
Komendorskii herd has been conducting research on measures to
‘promote the numerical growth of‘this'valuable fur—bearing-
‘animal. 'An énalysis of the deta'on the annual,stoCk—téking of
'the-animal.and the age structure of the herd, following the
conclusion of the new International.Convention (1957)':3hows
that restoratlon of the numerlcal strength of seals of the
Komandorskll herd due to conservation measures was accelerated
slgnlflcantly. - This -is also confirmed by the increase in harem
lairs (P. G. Nikulin). | | | ~

G A Nesterov developed a method of kllllng seals by
‘means of a curare -like" preparatlon - ditiline, which fa01lltates

the work: of hunters and raises “the Qual;tyvof the skins. In:

/12

recent‘years,’the~laboratory"has also been conducting observations
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on the ecology,‘distribution and numerical strenzgth of sea
otters of Lake Mednoe (B. V. Khromovskii) and seals in the

cdastal waters of Kamchatka (D. I. Chugunkov).

OCEANOGRAPHIC STUDIES AND VDRK ON WECHANIZATION

Oceanographlc studles in the early years were conducted,
for the most part 1nc1dental to 1chthyolog1c wozks only in the
.coastal waters of Ekastern Kamohatka, and since 1955 in .the north-.
Awesternjpart of the ocean as well, onivesselsfof the Kamchatka
Division, the TINRO lOng-term‘eXplorabion prorram and the
A\Kamchatka admlnlstratlon of the hydrometeorolO”lc serv1ce.>

Slnce 1959 oceanographlc research has been carrled
outAby the laboratory concerned with food supply and commercial
-'oceanography._"The.data-obtained are nsed when abalYSlng the
V migration of herring, Pacific Ocean salmon and éod' I. V. Davydov
'and A. G. Kutsykh showed that from the data on the 250-mile
standard Avach1nsk11 cross sectlon which 1ntersects the Kamchatka
‘current we_can~determ1ne the,temperature reglme_of the current
hydrologioal‘year in_the‘shelf waters of Kamchatka and predict
the periods of the_spawning.migrations,of korfo-karaginskii
’herring..‘ o
| The personnel of the laboratory are also studylnu the
'food supply for the flSh in fresh and sea waters, .

The laboratory deallng w1th mechanlzatlon Wthh ex1sted
in hofPINRO from l9h9 to 1963 and whose staff 1ncluded

.'N E Chernlglna V. F Turasova M. B. Guslna P N, Poyarkova
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A. F. Krivets and‘oﬁhersb developed a number of mechanisms

- - which have found wide application in the fishing industry,

namely, a dual fish-pumping unit for the unloading of herring,
»saimon, flounders and other fish, which is applieable in anchorage
bonditions; the ﬁLemet"‘machine for dressing salmon, a machine
for dressing flounders prior to freezing;andJa vertical cooler
. for cooling hérring prior to salting. The laBoratory personnel
-also provided théAindUEtry'with a number of useful recommendations.
The<bfief.account of the content of the studies conducted
by the Kamchatka Division of TINRO dﬁring.the time of its
existence testifiés thaﬁ the geheral content of the Kamchatka
Division has always corresponded to the problems of the Kamchatka
fishing'ihdustry. A thoroughﬁstudy of mény years duration of
-salmon énd other éommefcial fish made it possible, in the cburse
of a'number of years, to oorrectiy determine the's%ate of the
. rés¢rves~and toAmake‘prognosrs for subsequent years.
The'fishing‘indﬁstry is very heedful of the information

:provided by the Kamchatka Division; ThéAfive—year plans for the

development of the fishing industry of Kamchatka.were‘Worked
- out with due consideration given to the prognosis made by the
Division of the state on the reserves of the chief commercial
fish. The éciehtifid recommendations of the division are
considefed when~working out. the annual and quarterly plans for
fiSh yiéld by speéies and region of fishery.
| The Kamchatka Division of TINRO.works in close
SSSéciation‘not only with the fishing industry of Kaméhatka buﬁ
alébAwiﬁh théﬁkamchatka fish—breeding establishment. The

.
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contributions of‘the division are used in the deveiopment of
fish conservation measures, and the‘diuision uses the data on
Acommercial fish which is collectediby the observers and inspectors
of the Kamchatka flSh ~-breeding establlshment.‘

Desplte the reductlon in the numerlcal strenvth of

Kamchatka salmon the fishery is of great 1mportance. The

‘»Kamchatka div131on has been given the task of coordinating all

of the studies on salmon which have: been conducted by the
«Sakhalln Amur and Magadan D1v1s1ons of TINRO and of presenting
the data to t he Sov1et-Japanese Comm1551on on Fisheries.
The sc1ent1f1c program of the d1v151on for 1967- 1970
'includes the follow1ng,fundamental‘problems: the contemporary
State‘of Asiatic:stocks‘Of Pacific Ocean-Salmon, the role of the
_ fishery and its_regulations by international agreements,_prediction
of.the numerical'strength of salmon the state of' the natural
{reproductlon of* salmon, its ecology during the fresh-water perlod
~of llfe, the product1v1ty of spawning and rearlng reservoirs;
'the role of blochemlcal and phy51olog1cal factors in the
behaviour of salmon' the effect of the commercial use of
Kamchatka on the natural reproductlon of salmon and the measures
for salmon conservatlon, the dlstrlbutlon mlwratlon and ecology »
'of salmon 1n the open sea and the structure of 1ts stocks.
Studles on commerc1al sea fish will be conducted
malnly on the shelf waters of Kamchatka since all of the studies

in the open seas are - belng conducted by TINRO. A study on the

/A3
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state. of the reserves of bottom and pelagic fish of the shelf

waters of Kamchatka and the causes of fluctuation in their

“numerical strength shall be continued.

Finally, considerable attention will be given to the

entire complex of queStions'onﬁthe state and methods of
~ improvement of phé production of the Komandorskii herd of seals and

" 'sea otters.




