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.1bstrac't

The variations inthe catches cf salmon taken

in the ,rivers, ofthe Kola Peninsula and Norway are

compared. The age 'structu.re of,salmon spawning stockE,

in the R>noyRiver is analysed~

In siXties of the present century a sharp reduc-

tion of the catches taken 'in the Ponoy,River (and,ot

her ones of the Kola Peni~sula) took place. The age

structu.re of spawning stocks also changed: a portion

of fiah witb. one see. year (p+1+) increased,with 2"years '

(p+2+) - Sufficiently decreased,ond the.fish of age ca-

,'tegory of p+3+ occurred in the catch.es only,by 'single',-
speciln~n5. .' ,

\ '

The m8.in cause of abundaDce reduction and, age ,;-

, structube changes of !3pawning 'stocks was. the salmon ,' .

. ' . " f1she.L7' in ,the fatten1ng groun~ - in the NorvJegianSea~

ilThe Polar, Research Institute of Marine Fisheries and Oceanography
, (PIlffiO) ,Murmansk,USSR.
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The salmon catches ,ma~ly dep,endiDg upon the, spaw....

ning stockS ab'imdance,a.re sUbjected to fluctUations~ .'
• • ~ , • 0 . ' .' •

Forthe period of the iast 48 yearsthe catches~tak~n
. . ..

in the POnoy River (Koia Pen1I1sula) ~ varied from 9~3 'to ,

121~5 tons (2140-41 830 specimens). Parailelis~ was.o~.'

aerved in the fluctuations of salmon catcbes taken·in'the

Fonoy River and other ones in tbe USSR, and also in West

,Europe and Canada (Berg,1935), tlw.t was explaine4. by" natu-
, . ..

ral fluctuations~ However,in tbe last twcnti years the'syn~

chronism of increase arid decreaso of catches was broken,

that was' evident while comparison of data on catches ta";'

k<m in tbe rivers. of Murn.ansk RegioIl SIld ~ Norway (Fig'.1)~

In Fig.1 four conventional periods in the salmon

f1shery are ~epresented~

The fir3t period covered tbe time,illustrated witb

statistical data,since XIX century,up to the fifties of

the present century. This pcri~d is characteriz~dwith

rclatively"~low increasing fishery ~tensiti and salnlon

catches rising both in N6rway arid in our rivers~ The Nor

wegian catches in 1870-1950 varied from 400 to 1 300

tons (on thc average - abou~ 960 t) (Alm!1928; .Norges

Fiskcrier,1925-1932;R06seland;19~,1973)~Annual ~atches

of salmon taken in the rivers on the Kola Peninsula in

192~1950 varied from 130 to 740 t,{on 'the.average -. . . .' " . , " ..
about 400 t) (Azbelev,1966;Berg,1935;Monastyrsky,1935),

incJ.uding those from Ponoy River of 9 to 100 t (on the.
I ,\'

average ~ about 50 t)~ DUringthe first period the in-

·crease and decrease of the salion cathces taken inthe

"
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USSR and Norway took plaee synehronously ~d were absolu,

tely determined'by natural fluctuations',~hieh level did
. .

not'reduce Dotieeably,because under the conditions of

sl~w'increasiDg fishery intensity the adapted features
. ". _. I .' •

of reprod"ction funetion 'appeared QJapin ,1971)'~'

The seeond period eovering 1950-1961 is ~haraeterized"

with,s~'increas~oi thecatehe~'taken in Norway that

can' be ~laiDed only', by, high fishery intensity~ ~he

,1t yield of salmon'taken at Dea particularly increased(Ros~
'. . .

seland,1968)~ In the rivers on th~ Kola,'Peninsula the '

.fisherY intensity was alsohig~,nevertheless,the grant
eatches'for the whole period were taken in the rivers, of

thispeninsUla only,twice: in~954 and 1960~ In ,tne,reot'

years of the period'the salmon eatches variations in our

rivers and in Norway 'were in the sharp aDti-phase~

........

e

, '

. The third period is eharacterized with mo.xi:lUm

catches for the'whole fisherybiDtory in Norway and mini-"

mu.m ODes in tbe USSR~ An annual esteh of 'salmon in No.t"W8Y. ,
, .

varieds in territorial waters - from 1 251 to 2 157, tons,

in offshore waters ~ from 100 to 450 tons (Rosseland,

197~). Besides,tbe salmon fisnery in the Norwegian'Sca was'

also carried out by other countries; tho total eaten,for',

1967-1971 was equal t078-544 ~ (Rosseland.197~)~,Asa r~

sult of intensive eatehin6 ,offatteniDg ,populations a

Sh~ r~duction cf fi~h abu~danee in ~pawning stocks took

plae~,th~t wasevidentl~ eonfirmed by eatastrophic deer~ase

of~almon catches taken in thc rivcrs of thc Kola,Peninsu-

la~', '
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, In ·the ponoy River tb.e eateb.es in the tMrd period va- '.'

'. ried fro~ '10 to .47 tons (3;.5 - 17 th~~.spec~)~ an~~.theiL-. .' . .. ~

.mean value,compared to the long-~erm mean cate~,deereased

more than tWiee and eonstitutedonly about 20 t~ns .(8,tho~

spee~)~.It beeomes o~vious .tha~ unusual growth cf eatches
. '. . .' - . '".

in Norway could take plaee only because of intensive cat-

ching of fattening stoeks;ineluding those from tb.e Soviet

rivers~ It is known that salinon from oUr.rivers 1s caught

both in '1:Dternation~lwaters' ~f N'orth At~B.ntiC .an~' ~ 1ier- •

'ritorial waters of Norway~:The.eases,whenthe eatches of
. . . '.' .. . :

, . .
salmon tagged duriDg their feeding in the Norwegian Sea,we--:.

retaken in the rivers of Kola PeDinsula,K~eliya and Ar

khangelsk Region (Berg,1935;Danilehetiko,1938;Novikov,1953;

AZbelev,1956;Bakshtansky,1970,1973) and.the eases'of sal

·mon catehes in the North Atlantic tagged in t~e stage of

·dOWDstream migrants and kelts in the rivers of. the ~ola
, , .

Peninsula (Bakshtans)q,Yakovenko ,Nesterov,Zaguraeva,1974)

are indieative of tb.iB,faet~ .

~uring last ten ycars the cases of oeeurrenee,of

Norwegian tags on salmon mgrating into the Soviet rivers

were registered more often:. in 1962-1972,240 tags were 'ob-

served,(Bakshtansky,Nesterov,1973),1? specimens of,these

were fromthe Panoy River (Table 1)~

The eatches reduetion in Norway and slow reeruitment

o! salmon abundanee froo our rivers took p~ace.in the

fourth period lasted up to preaent ti.i:1e~ Convention on

,Salmen Catcb. R.egulationa in the neutral 'Raters adopted at. . . . .'

the NEAFC VII Meeting'caused,to'some degree,the catches

,

I

I
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reduction,at sea~ Except thiB,due~o the overcatchiDg of

the feeding populations of salmon,sea fishery became less

'. profitable. and reduced. Thanks to this. fact the salmon re

'lease into ourrivers started to grow~

,

.....

••••

. From the above given analysis of fishery and anadro

mous migrants determination on the fish counting fence,it

sh~uld be n~ted t.ahat mod~rn meanabundance' of spawniDg

salm~n .stock of ·the I?noy Rivel.' constituted only about .

16 thou~s:p'ec~ (fluctuations: 8-26<thou~spec~). But ~ sharp
• >' • •

catches reduction,defiDed the spavming stocks abundance can-'

not be explained \Vith natu..ral fluc tuations,but i t was due .

t~ ahigh intensity of salmon fishery in the pla~es of their

fattening.

The influence of marine fishery upon the salmon'abun

d~ce from the Fbnoy ~~ver is also.confirmed by variations

of age structure of stocks~

The downstl.'eam migrations,of salmon fry fromthe Ibnoy

~ River were observed for the fish at the age of'~~o (2+) -

. __ five years(5+)~ The ration between the age groups of down

stream migrants,is the following: 2+ - 1~29%; 3+ - 60~41%;
:-. .

4+ - 36.49,% and 5+ ~-1.81%. The. changos in' the distributi~

on of age groups of'downstr~ammigrants by years and also

be~tween males and females are insignificant~
, . ~ .'

At sea the salmo? from the IOnoy River fatten rit the

age fram.one(p+~+) to four years (p+4+)~ The age compo

sitions of males and females are different (Table 2) ~ As

i t i;S evillent fram ~able 2 dur~gsalmon migration the' age

structure of spawning stock changed~
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The relation between the'age cat~gories also varied by,

years (Table '3); Appar~ntly this took place under the in-'

iluence both of natUral cauSes (thermal~dtrophicteatu~'

resot sea in the period of for.mati~n'ot ccrrespondingyear

'classes and ~t~ers). and sea fisherY,when the ol~est a~e

groups we're fished"1onger~ The variations in, age ~t:ruc~'" '

of salmon under' the infiuence ofma~iDe fisher;' ar~ vi~d~
, ,/.

1y noticeable while comparison of da:ta,defined ,the modern '

spawning stock, (Tab1es 2 and 3) and thos~"characte.r;ized· ,

the age structure of stock in the p.x:eViouS years'(inthe

,'first period cf 'fishiDg)'.

',' For this purpose the data on aGe 'groups ratio of the

POIlO:! Rivar salmon in 1932,that are, in the paper by Svet.o-·

vidova(1935) are represented (Table4)~·While'comparing

'the data frcm Tables2,3 and 4 it'is possible ,to.note

that the number of fish of age categoryp+1 :iD the spawn- :

ing'stocks' of salmcn in 1966-1970'considerably increased;

number of fish spcnt two winters at sea (p+2+) n~ticeably

decreased,but age category P+3+ constituted 5-7,% in'tha

catches taken in 1932 has almost dlsappeared iri the mo

dern stocks. The maiD causa, of the changes,in the aga'

structure of m~dern stock'directed to the1r juvenation'is

,the marine salmon fishery undoubtedlf;

CONCLUSIONS

1~ In siXties of the present century the salmon'

catches tia.ken in the Ponoy River (and iJi, other rivers of

the Kol~ Peninshla)sharP1y d~cr~ased~ The agestructure
,'., f

of the spawning stocks also varied: tue portion'of fish

......-
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spen~ ODe winter at ses (p+1+) increased;but those spent

WO winters (p+2+) considerably decreased,and age category
. /almost

1>+3+ ,eonstituted 5-1% in the catches in 1932 t eompletely

.. diaappeared in modern stoek~

-
2~ Th~ increase of salmon fishery in~ensity in the

feeding places (in the Norwegian Sea) is the cause of

abundanee decrease andvariations of age strueture of spaw

niug stocks.
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Table·I·

Data on' sallilon specimens taken inthe Fonoy River
mld marked with Norwegian tags

" . ~

.. " .' . . . ,... - - - - - ... - - - - - ... - - ... - ... - - -- - --- - ---- -- -- -,-..... .. . .' : .:: . • :Weight
Date~to;.q!t':~2__:_ ~a~':N~._.l.a~.l_A..g_e~ _~~~~~~:_.kg.;.":

Zl.YII-1962_ 62aJ ? +2+- 75~0 4,4 e
1.Y1II-1963 I1337 ? ? 7 ?

".7.YII-1964 11740 ? +1+ . 55,0 1,6

1967 . 13765 ? ? ?
.. ?.

23~YIII-1969. 11436 0 3+2+ 71,0 3,5+
YlII-1969. 12269 7 ? ? 7

'8~IX-1969 15702- ~ 3+2+ 71,5 '1,6
... -13.Yll-1970 16917 .~ 3+2+ "64,0 :2,6

26.YIll-1970 16710 ~ 3+2+ 64,.0 . 2,7

30.YIIl-1970 ·16851 ~ 3+2+ 82,0 - 6,3

1970 16525 7 7' ? ? • !.,
-7:U-1971 18366 ? +2+. '7 4,7

,
5.IX-1971 20229 ? +2+ 7 5,2

25.Ym-1972 22804 .~ ? 84,0 6,9

22.Ym-I972 23471 ~ +2+ 69,0 3,5

. 26.Yrr-I972 23483 ~- +2+ 690' 2,7, .

'3I-~m-I972 ~
.

22980 +2+ 67,0 3,2

10
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Table' 2
•

. The variations in aga composition (due tomarin~ period
oflife) ofspawning salmon stock during the run.in

-1966-1970 (%%) . .' I . . '__

..

- - -- - -- -- ~ ... - ~ -- -- - - MöDthS aDef d~~aes -. ~ c~••~- - - -:'.~l- - ~~-:.~

: Age :--'--------r-----------------
..P ': c::teg~- "'une:' July .' ••: . AUO"'lH~,t, .,': September ,:'Oct.:. ex. • r~es SI: • 0-; , ;.

: ,: 3 : I:. ,2: 3: I : 2 : 3 : I -:" 2: 3:' 1- - - - -- - - - ..:.. - - - - .... .-. ... - -- - ..:.. ' .... - -''-':' ..:.: '::.:' - .~ '''~ .;.;:.""::-,.' - - .... ':'" -:.:.;".. -

•I

.. ,+1+ ,
Males '+2+,

,+3+ '

72;6 89.i 90.4 91.6 79,2'29,9,26,8 48,764.,4 ?7,4 81.0
2?1I 9.2 9,6 __ 8,4 20.8 68.3;7?,! ,5,0,? ~,3 ..22,6..,,~?,?,

1,0 1,8 0,9 'I.D 2,3 - 0,8

+1+
. Females ' +2+

,+3+ '
.'+4+

2,0 ' 26,5 40.4
98,0' 68.4 59,3

.;. 4,3 0,1
0,8

'. 0',
.' . ',_ _" ••. \. 0"':' .':- J. ", ...".J

33,7' 2,5 3,7 12,3 38,472,0 81.6 92,3
-.' .,.... . ' ' "l.. ~.

66.3 97,5 96,a 87~7 6I,4"28~0 '18,4' '7~7
- . -:',', 0,2· ' ":.'~

+1+
Males +2+

, and :+3+
-'em~les +4+

37,6 '66,0 78,1 76,4 40.2 12,3
62,4 31,4 2I,8 23,6 59,8 87,1

2,.B 0.1 ' 0.6
0,3

. ' \' i', -.~, .:,~'

17,0 42,7·69~3·79,5·B6;6

82,7 56,8 29,9 20,5 13,0
0,3 O,S., 0,8,~' - :. ~'(f;4

'-
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Table 3
•

The variations in age cOmPosition (dueto marine period

. of life) of spawniDg salmon stock by years (%%)

,; .. "

.•.~

>:Y,~.a~'·~·~":·".':' . Sex'and age categories of salmon ,.

o~:~al~t:'···~'.·>~~les,:, ; Females. ; Males and females 4l.'
mon run··'.. . . .

~ ".) ~ , : : .:.....,. :' '. ~: :..: ~,: : ' : '. : . :
.'i,,',:: :: p+1:t": p+2+: .p+3+: p+1+: p+2+ :p+3+: p+4+: p+1+: p+2+: p+3+:p+4+

,,,."i.' f ,':' : : : : : : : ; • : i
'I"~ .... ,.,

'!.. .. :r ,~\

1966 42,9 55,2

1967 ,86.0 ,13,0
.' ,'> i'

1968 78,0 21,9

:t969'~ 76,7 23,3.

.I~?O .,' .70.3 ,.29-;7,'

1,9

r,o
0,1

-

l ..... , ..

3,4 95',9 0~6 0,1 "~':I9,5 79.3 . 1,1 10,1'

28~7 71"0 - 0"3 65,1 34~I 0.8. , .~'
!

62,6' 37,4 - ' 72,3 27~6 0'1 -, '.
4I~0 59,0 56.9 43.1 - '

"

12,9 87,1 43,9 ,56,1

,1960-
1970 ~~4 27.0 0,6 31,6 68,1

I2

0,2 0,1 52.4 47,1 0.4 :0,1

',4t I

~



Table 4

Age eompositioD' (due to ~rine, period of life)

,ot spawlling salmon stock fromthe PO.Doy River

in 1932,~ laccording to' the data by A~~~Svetovi~ova/

• •• Summer salmoD • AuiiUmDSex .' • salmon

~
• •• •• 'p+1+ ' p+2+ P+3+ • p+1+ p+2+ p+3+• • • • • •• • • • • •

Males 58 36 6 14 79 7, ..

P'emales 6.5 87 6.5 2 93 5·
r",

Total 49 45 6 4~8 90 5,2

, ~".. ,

L_
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to the paper by Grinyuk,I~N. "The Variations inthe Catches

~nd Age Structure of Salmon '(Salmo salar L~) inthe Po noy

River"~

Fig.1 The variations in ~alm~n. catches taken in N~rway

and rivers ofthe Kola Peninsula /Data·from the

. - ',';",<' ",'ror compiling the diagrams~ The salmon catches'

from the Ponoy River are given due to the Soviet

~ " ..
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