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Norwegian investigations on salmon showed that this fish
gpecies performing downstream migrations to rivers of Soviet
Union are partially fished in coastal ureas of Norway. The first
salmon fish tagged with Norwegian tag was recovered in the Vyg
River running along the territory of the USCR in I935 (Berg,
1935). Then, in 1936 eighteen individuals of salmon tagged were

>

recovered in different rivers falling dintu the Barents and the

2

White Seas, &s well as on the Tersky Shore of the White Sea (Danil

F

chenko, I9%5). Those salmon Tishes tagzed in Norway in the Brei-
vik Area (Vest Pinmark) were taken one or one and a half month
later.

More detailed data on salmon tagging in the watersvéff the
coasts of Norway were obtained during the last-years; Thosec cdata

allow to conclude that of each ICO salmon tagged in diffefent
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sreas of Norway sbout 50 £ishes are usually, recovered while fis-

“hirg with bag nets, but only I7 specimens of each IOO salmon

2

tagged are recovered in the Finmark Area, where the Tishing
intensity may be higher in comparison to othér arezs and where up
to 20% - 30% of the total Norwegian catch are taken. The rest
of 3% s=salmon avoid to be recovered as they apprar tp be beyond
the linmits of the Norwegian areas of fishery'and nigrac. to the
rivers of the Soviet Union, Thus, 2/3 of catch taken in the Fin-
mark Area consist of salmon moving to the Soviet Union rivers
(Bakshtansiky, I970). This index should be considered as the nini-
mum. one as the Norwegisn catches consist for 80% - S0% of fish
talken in the coastal waters, and tagged salmon moving to the
Soviet Union rivers are partially caught there.

A low condition factor of salmon taken in the waters near
tne northern Norwegizn Shore testifies also on the fact that
salnon caught there were still feeding far from their native
river.

The condition factor of salmon caugh®t at sea with long-line
maxes up 0.8 = 0.2 on the average, and that one for salmon

1

Teken near the northern Norwegian Shore is usually I.0 - I.I
(Rosseland, 1969).

Thic index for salmon caught neer the southzrn Norwegian
Spore, 2s well as for those moving to the Soviet Union rivers
isoqual 66 T.1 ~ Te2 wiil 2 correspondingly.

The collection of tags was amelmorated in the Soviet Union
during thec last ycars. Thus, data on 240 Ho.wegian tags were

c:lliected for the period I962 - 1372. Those tags were uced for
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lmon taizing mainly in the Norwegian coastal waters while fish-—

(&

ing ‘with bag net and in the less number in. time of the long = line.

marlne flshery. 39 .possess Cata on. areas of tavglnv only for 58
galmons, of’ them 36 were tagged durlng the bag net fluhery 1n the

Brerwlk area and only 2 spec1mens at sea. Those individuals we

'recaptured in the Soviet Union waters 37 Gays later (9 + 97),

‘ones Were teken agaln 1n a year ofter their tagganb. &n averave o

v1ng speed of those salmons wes 33 km per aﬂy and 1t ‘luctuauedr'

'wrthln the ranges from 7 up. to 79,5 km,

Thus a conclusion may be made that closs Vo tne Horwegian
coast are caught t both salmon noving. rapldly to thelr-narive‘rivers

running along the territory of the Soviet Union and salmon -

uOHﬁlHUlnF to feed on. Of 240 tago, their greetest number - 87
'were recovered in the rivers of the Murmenuk Shore of tne K01u~
‘Fenlnou’a, 43 tags were foune 1th frsh rhAGVLtlng the rivers

‘of the Tersky Shore, 54 ones - in the Pecqore Rlver and IS - in

other rlvers of the Athangelsx dletrlct 36 tags QlQ not bear '
*ne 1nformat10n needed, o

fhe greatest number of Norwegian tags were Tound on‘sanon

.inhabiting close to the Iurmansk Shore,- it aDpeuru thet those

flshes move close to the “weglan shores and therefore tbev uay?t
more 1nten51vely caught both w1th ban and dr:fu nets.' all sized

salmon keeplng in waters o* Tersky Shore qnd the Varauga RlVer :

were very seldom bearlng Horweglan 4‘ags. Decrease in the mean

welght of salmon inhabltlng the waters of the Nurmansk Shore teg->

tifles also on a great effect of ﬁorelgn fishery, most llkely
of the drlft one.




Table I. Mean welght of ealmon (kg) 1nhab1t1ng the

s Kola Penlnsula

1966 - 1970 . _ '°f3§2iff

— T , f T
R U | Murmansk - I Tersky Shore and the
- Tresa T8> 1 .. Shore- - I Varzuga Rlver ‘
I . S Lo .-
146 —"T950 . ?Cf*P-Z: s
" I9BT - 1955 S s g
1956 = I960 TR a8 2.9
I96T - 1965 - .29
3.0

The developnent of marine longllne flshery 1n the horweglan

f}Sea mekesan addltlonel adverue ef;ect on
:;salmon. It 1s clear that th1° flshery 1s
fUted fr om the Norwayhend the Sov1et Unlon
f'to the stocks of thoee countrles. As the

,.not be great 1n the horweglan Sea, - thus,

waters.

the stocks of our home

baued on salmon orlglna—"

rlvers prooortlonallJ
total salmon stock can -

even a Lelatlvely small

”,marlne catches nay effect conglaerably salmon catches 1n home - -

J ey

Accordlng to ‘data on tagged salmon caugnt w1th long llnes 1n 'I'

>Were recaptured in the waters of Norway,

llnes in the Norwerlan Sea should De much nleher, as

' the Norweglan sea (ICES CHl 1973/ u 5). 88 60 of salmon tagged

and II 4m - in: those

vof the Soviet Unlon. A real number of our almon taken w1th long—

are 1nten51vely flshed near the Jorthern Norweglen uhore on- thelr

Way to home rlvers.x

almon tagged
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‘and relea51ng the younws, data on the number of youngs releaoed

In order to study mlgratlons and the cffect of the forelgn
flshery on our salmon stocks, works on tagglng of the Ablantlc
salmon smolts and kelts were conducted ut larger scale.

Tagglng of smol as been begun glnce 1969 and 1s conﬁlnued

up to now. For thig purpose a. modlfled Carlln type tag Was useu
.there, 1t vias attached to a. stalnless w1re haV1ng dlameter 0.2 mm.;f

fUrethan and qulnaldlne were used as narcotlcs. Areas of tagglng

'ana the results 01 tagﬂing are glven on Table 2

8297 smolts wexe reglstered to be tagged to 1972, of bhem .

'5530 were grown at ilsh rearlng statlons and . 2907 were w1ld salmon;i

The total v¢lue oharacterlzlng uhelr return was equal to ,O 1nd1-,;-

-;v1duals (O 96%) 1ate ln 1975, of that number O IIm maae flsh grown A
;fat plunto and O 82% - w1ld salmon. The return of tagged wxld younv'
&Wflsh apoeared to be hl”her, namely, from O Ip% up to 2 O% and that
none of floh grown at plants vas much Less, from 0 up to I% The |
igreateot return vias obtanned from salmon taken 1n the waters of the,
.Porya Rlver pourlng 1nto the handalakohsky Gulf of the Whlte Sea, W
where tne youn uene tagged ausc at the estuary. The meun rew‘sux-u.'ﬁ"w
lof the younﬂs tagged in the Poryd RlVer mude I 6% for the perlod ‘
bifrom I ?0 to 1975, and the return of non - tngcd dOJngtream omolté
'{thls rlver to_fea.was equol to 2 4% in 1970 Thus, the mortallty o

:caused by togc and (or) by the fags locs-wa ins 1gn1f1cant.;

*f Of total 90 salmons tagged 4 ones were caught xm the Jorweglar

.fSea, 4 1ndlduals near the Norwevlan Shore and one flsh - 1n thev]<;~
}Norweglan oea or clo e to the Torweglan Shore (not known) 3 salmons

_Twere taken near the Sov1eu Unlon Shore and 18 —l¢n tne rivcrs of

,'5.
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k The resaits of tupgging the Atlantic gelmon smolts

Number of fish
1 toagged

Area of sumolts I

t Arcas of recapture anG number of yeazupassed at

B e a

I Total num-
- I ber nf f1un
1 returaned

wila
rearing i

v
®
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ot
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3
et 1ot 4 1t ek et 1l
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I

I

I
I
I
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yeartyears 2 112 I
i i i Yyears %ynr

tacging end 'iﬁb"wcgian‘IUhEhowniHbrweéIThe P

Sen 1 Area 7jgilan

ghore

I USSR
I rivers

%grounaEI -
fish~ 1 %ilo

13%2 IS‘nore b

! I

I I I

T

1 .
I rearingi
1312 3stationl
%
Iberl nnn
I.nore 1 I T 1

i 5 1

ar qyears i °ar1yeﬂf“1aazr"‘za“x“'"
I

I 1

1970

1970
1971

1971

1971
1971

972

. 986

100
805
2939

700
1507

Taybolsky fish- I

‘rearing station,
Murmansk Shore

of the Kola Penin-
sula, Kcle River

Enyazhegubsky fish~
rearing station,
Southern Shore of
the Kandalskshsky
Gulf

Porya River,southern . 1

shore of the Zandaw
lakshsky Gul?t
Taybolsky f£ish~-
rewcing statlon,
Kola River

handeleksheky fisn-
reaxing station,
Southesa Shore of.
the Eandalakshsky
Gulf, Luvcnga River

Porys River

Z2imnaya Zolotitsa
River, Eastern Shore
of the White Sea

Porye River

TOTAL
in pleces
in %

1 2 2

4 I & I
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fNorweglan Sea,_ZO 5@ - near the Norveglan Shore, 15 6% - close

v, ‘J_v,,,__ — .

the USSR Thus, 30% of all the salnons tagged were: recaptured in
the Norweblan Sea and ClOoe uO Lhe Norveglan Shore and 70w - 1n o
the USSR vaters. | | |

- As the recovery was melnly obtalned due . to “the tagglng ‘of

:smolts in the Porya Rlver, 1t 1s approorlate to conS1der 1t

fseparately. Of 25 salmons taggcd II 4% Were caught at the

Vs

@to the shore of uhe Sov1et Unlon and 54 57 - 1n the USSR rlvers;t,

. be
'The conclus1on may be made that salmons ha lreaay caught on

thelr way home to the Porya Rlver in tlne of the forelgn flsherypg

;(31 9%) Of course those data should be cons1dered as the prellml—‘

:nary ones.

Taklng 1nto account the fact that the Norweﬂlan tags are

.recovered especlally often on salmon 1nhsb1t1ng the waterq of the'

- Murmansk Shore and of the Pechora River, 1t mey be supposed thut

the salmon populatlons of those SOV1et Unlon areas may be flshed

‘even more 1nten51vely 1n tlme of the forelgn flshery. Salmon ‘

;caﬁches taken w1th set and drlf nets near the Norweglan Shore

e

;are given in. the off1c1al statisulcs as "catches taken 1n home

*watero".“But n reallty they shoulo be characterlzed as- “catches

1taken in territorlal vater of Norway",'as greau number of

'fsalmons taken has there orlg ne 1n the USSR rlvers..

?gWorns on tagglng of a- llght - coloured snrlna kelt were con—

ﬂdacted on the Varzuga at a. flSh - countlng barruge 1n twelve T.
»;kllometres from the estuary w1th1n the perlod from 1968 to I97I.
~;Tags type “hydrostatlc" mure oeldom" "plat" ones were uued for h.»
‘ tagglng. Tags were attached to the fore part of the &orsal fln
?ﬂw1th help of a capron thread in 1968 ano some later - Wlth stsln-.

7
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11esscwire:3Data on tagging'and return of tags are;given”in Table 3.

able 5:3 Tagglng of kelts 1nhab1t1ng the Varznga Rlver -
 and the tag recoveries

- ¢ R k T 1 Reburn of‘tag one or
Y arINL_h e I General . IReturn in Return in

. I . I _two years later
of yof spew the Varzuga Tother:.w ' . 1=w
tas—Icimeﬁs I return % River %areasr % Qh;zgaSea }Ngﬁggﬁian
gingrtageed 1-ywom—f I Fo= T 1T T Ifw-1 1T
I I ber:I I Yer I Iber I er er s
I - Iof I A Tor I Tor I.FRTor I 5% Iof I #°
I -__Ispec.] Ispec, I Ispec. I Ispecd Ispec, |
1968 22T 9 4.07 6 .7 3 .3 - . - - -
1969 II39 &I : 3,57  I7 41.5 - 24  58.5 7 I
1570 44 8 18,18 7 87.5 1 I2.5° .1 |
1 I

197 509 14  2.75 7 0 7 50

TOTAL: - I923 72  3.74 37 S 35 48.6 9 BI.8% 2 I8

It iv-shoﬁn on the Lable that I 925 kelts vcre tagged
throughout the four year perlod the total return Wagcqual to

72 . snecimens or 3,74%. Of then, 37 salmons tagged or QI 4p vere

.recovered in the Varzxga Xiver, almost half of valmon taﬂged

nanely, 35 specimens or 48 €5 were caught 1n other areas, rainly,

.on.fishing places, in the White Sea and, as a rule, Tar fron the

estuary of the Vurauga Rlver.,”he greatevﬁ number of “salmons were

caugnt in tine of thc tagglng sea son, II aalmon floﬁes or Ib. 5m

uere taken the next - yehr, of them 2 ‘speeimens or I8.2% - close

to the Norweglan Shores. One of trese fishes: was caugnt by a DanlSl

veasel on February I8, 1970 in 40- miles from. ‘the north - north -

‘g
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west of the Andenes town, that fact was TQV"SUQ”QQ sone 277 deys
later aft er the tag gging process and the flsh welbhea 2 5 kg;'the
other salmongfiSh was caugnt byAa,NQ:wgglan Vessel_n@ar'the'westerr
part of the Hdgerﬁy"lsland“én:Jﬁne 155 1972QithiS indi?idual~
:weighed35.f kg.

Data obtained on kélté nigrations in the White Sea are of
a speciai interest. Tﬁe nain rebovéfy"éféas'within the White. Sea
of saimons t° ed the aura+1on of their. mlgraulor “nd minimun

~bDCGdu ‘are glven below on mable 4.

'»Table-4; Areas of tqgged kelts. recovevles, ‘nunber of
' days after their tagging ?nd their mlgratlon
Speedb in the Thite Sea ¥

- Areca of recovery é " Number of days %\Minimum
~.and the di tance TV, ~after. the tugglng I.speed,,
from their’ PluCG O‘I process I1km/day
Ltapvlng, kn T I
1 T 2 T ~ 5
Koyda, 512 22 2343
‘ .21 24 o b
350 I7.1
29 I7.7
- 28, 15,3
'.; - 23 2243
503
Maida, 432" 29 I4,5
’ ’ 50 :;'8'6
50 8.6
%0 I4,4
45 9.6
45 3.6

? x/ The rinimum- speed was deternined only in CuSpS, ‘when”the
‘ ’ gration period of kelts: Wuo'vhorter than, the reriod
,precﬂ@dlnb -the rebturn nmig wtlon to “the Varuuga River.

Q
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Con

‘hegra,.gog
Ruchyl, 372

.fﬁénokéafff72»
’szly,:3221g&;
1iél. Jagfy,,402
uLopshengé)‘276 :

Cridno, 202
:.ahemchuzhnaya Guba, 252
jKashkarantsy, 76
| Chavanga, 92 ."‘
'tf‘Chapoma, 188 ;k

Chapoma—Strelnya, 180

;fVarzuga oy

-I8 .

135

465,
61,

1T
- 120,

133,

- 167,

190,

ep
Car
) :max.
‘1:29  

s
}.Iis‘L

.45
78, . 95, 105, IC8,
39 I2

I24

T34,
162,

I70,

550,

58

20

.,jff‘gl"{7 1

119,

128,
I35,

163,

173,

27.0. -
I18.0
20,9
33.2
L 20.1.
17,7
. '1707
L ..20.7.

6.0
I4.9
‘56;§§

‘7.053
“T0.T

8.4
P
5,0

152,
140,

 vjm€dn"Speéd

.'.10
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White S22 are con31aerably less, usuully below 10 lm/day. A

My e . P o — - R EE R =0 TN
Dats ou come salmons caught not far from the estuary of *hh:z

Varzuge River 2re mot included into the Table., Data given in Tabls

4 show that the greatest rnunber of salimcong tagied were cauy Lt in

the mouth of thg Whlte Sca w*thmn the area RLCh}L - Koyaa, as

'well ‘as in. the Varzuga Fch_. Tn other areas of the Vhlte See

there viere taken only 7 1nd1v1duals tbat makes 10% of all 5a1mons

tagged and caught luter in the White Sea baskln.
Salmons~misrafing to “he eastern snorc of the White Sea

mout1 possess the highest speed, the mean speed of kelts caughst

-—

in that area made zdout 20 km/day (from 8.6 up %o 23.

A

m/cer) .

"The moveﬂent speeds of sz2lmons talkzn in other ‘areas of tne

~n"
LG

"-!

oS that

rate of speed contrary to a high one_tesUifies on the

18]
ci

(&)

salmoné are moving not in a single direction but in different ones
as it ig observed in time of tne feeding period.

Data given in Table 4 allow us to_conclﬁde that kelts begin
to return to the Varzuga River after their feceding period iu &1
days< as ninimun, mainly, in I00 ~.I70 day s, The maximum reriod
following the tagging process-bf kelts caught in the White Sen
during.ﬁhe Same Seacson Was equal to 54 days, vsually thel factor

was ruch less, namely, 20 - 30 days. Therefore, the conclusion

'may be mede that all the kelts both keeping in the Varzug° River

end thoge staying fer somc time into the areas of the Whlue See.
more rich with food go cut from that,sea to Leed. ihe rnigrations
of tagged kelts in the White Sea early and late of the feealng

veriod are scbemaulcally shovm in the Fig. I.

11
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L The Flgure;shows that the greatest number of keltq move

‘“}af ser’ their downsbream mlgratlon from the Varzuga Rlver %o the

'f;leastern part,of~ heEWhite Sea estuary, wnere water 1s fceshened
‘somewhat, and mOV1ng by that way kelts may soon appear beyond the

11m1ts of theFWhlte Sea. Thelr less part obay for a short perlod /

‘Aof eet nebo rangeg. Kelts approach the estuary of the Varzuga Rlver

Irom east, west of the Sea and dlrect from 1t 11ke salmon mOV1ng

<to srawn for the flrst tlme.

‘‘‘‘‘

Kelts were cwught beyoqd the limlt of the Wnite Sea exclu
vely near the noa t llne of the Northern Norway, but, 1t does not-
nean: tnat all tne kelts from the Varzuga RiVer feed in the Norwe—
glan Sea. he}ts must pass IEOO Jam at the mlnlmum mov1ng oy thelr |
fuuuul Wag qcross theQeautern nart of the White Sea estu“ry to the
:Norweglan Seu even 1f hord - Cape.: he mean speed of kelts

'nlgratlon w1th1n the Sea water8¢x&.the area of the Horth - %eut T?

Atlant¢c 'as equal to IO - 20 Brltlsh mlles per day (R E. Guttlngfj

Vend’A L..Melstes, 1967) that nakes 16 - 9. km. Accmdmg to our
‘dqt“’ tne mean mov1ng Speed of kelts 1nto sea waters Wlthln the

North —;"est Atlantlc area made IG km/day. Thus, thelr whole Way u

up to the Norweglan Sea 11m1t and back i.e. 2400 km, Lelto may Q,

DaSb durlnb ISO days.

12
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mhe Table 4 showe th t Leltg caugnt 1n the Varzuga Rlver

spent from GI un uO 190 QdV° taroughout the same year. I7 kelts _
or 65 4% upen‘c 1n o the Sea less the 150 days (aocordlng Yo .
data glven 1n Table 4) therefore, Lt mey be concluded +hat they
ooulo not reach llmlto of the horweglan Sea.VOf course, such an
calculatlon conflrms only the fact thav a small number ofdgelts:
retu:cnlnb the Varzuga RlVer already 1n au*umn could nevertheless
reach the eaqtern part of the Norweglan Sed, 1f the kelts mOVed

1n Lhat dlrectlon. But durlng the sprlng - summer oerlod salmons

feodlng 1n the north - east Atlantlo migrate from west to east..

STherefore, 1t nly hapoen thut all the kelts Wlll not go far to
'tthe west durlng thdt nerlod they only w111 be feedlng in the areas
'1J1ng 1n Lhe moot eaotern areau, i.e..ln the Barents Sea.

-5ut the kelfs thet w1ll move to the rlver the next year (II spe—

01mens or IS Bp conuldered here), are, flrstly, feedlng 1n the .
Barents Bea s Well tnen gradually w1th the autumn coollng of
sea water they leave thls area for the Norweglan bea and paus

Lhere the whole winter perlod Therefore, tue foreign: ilgherv m 2y

? effect onlv that part of kelts.

' hhu 5y worLs on- salmon tagglng conduoted 1n the hlgh sea and

close to the Norweglan Shore, as well as’ tagglng of smolts and

; kelts 1n tne SOV1et Unlon testlfy on an 1nten$1ve forelgn flshery

of the Atlantic salmon g01ng to the USSR rlv‘ s;;Therefores'unlle—;'

terlal_meagures on’ reguletlon of the Atlantlc salmon flaheryt'

\:‘

reallzed by 4-he Sov1et Union. can notbe effeCulve enoubh in order

to malntaln thelr stocks.

S 13
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Caption to thé figure I

‘Schenatic rap of. migratiohs- forg‘th‘é Atla.nﬁic kelts saimon .

in the Vhite Sea.
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" AREAS OF KELTS RECAPTURES

0 ~EARLY IN THE FECOING MIGRATION
@ ~ LATE 1N THE FEEDING MIGRATIUN,
IN THE YEAR DF TAGSING PROCESS
O — N THE YEAR OF TAGSING PROCESS, BUT,
. QATE OF RECAPTUPR IS NOT KNOWM
@ —~LATE 'N THE FESDING WMIGRATION,
ONE YEAR AFTER FISK TASSING
5= TWO YEARS OFF AFTER FISH TAGGING
> — MIGRATION PATHS AFTER XELTS
DUWKSTREAM MIGRATION
T=S> = RETERN MIGRATION OF NELTS
AFTER THEIR FEEZDING PERIDD
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