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The purpooe of the prcsent paper is to single out the Barents Sen
herring nccording to growth-rate, ond to define their quota in tho Atlnnto­
Scandian herring stock in the Norwegian Sea.

Differences in environnental conditions during the first yoars of
herring life deternine the growth-rate, tho tern cf their first naturity, nnd
also cause the features of their scale structure (Mart.1, 1941 and 1956).

Investigations carried out by Len (1929) stnted thnt there are coastnl,
oceanic, and spawning rings on the scale of Atlanto-Scandian herring; coastnl
rings cnn be of the northern type (N) or of the southern one (S). The nunber
of specinens having the northern type of the scale increases fron south to north
in the Norwegian Sea (Runnströn, 1936).

The Barents Sea herring hove annual (winter) rings on their ocale
only'of the northern type (MurasW{intoevo, 1938). The different conditiono
under which tho herring live cause different types ofgrowth (Ottestad, 1934)0

Durine our investigationo on the growth-rate of the 1950 herrine
year-claos in tho Norwogian Sea 6 types of growth were deternined: A, B, C
types, which are deocribed by ottestad; D type, described by Shutovn-Korzh (1960)
for tho Bnrents Sea herring; and 0100 the types B-C and C-D (Fißure 1).

Tnble 1. Tho ratio of different growth types of tho
1950 horring year-class in the Norwegian Seo in
1954-1958 (%)0

•

Typ e

Year A I B C B-C D I C-D nI

-
1954 14,6 47,0 19,4 15,3 2,8 0,9 1343

1955 9,6 40,6 26,5 13,9 4,8 4,6 834

1956 7,3 33,6 26,1 12,5 12,5 8,0 1580

1957 6,7 25,2 28,4 9,3 15,4 15,0 2180

1958 6,9 28,0 26,7 9,4 15,6 13,4 1782

For the 1950 hcrring year-class in the Barents Sea C and D growth types
are chnracteristic (Shutova-Korzh, 1960).

First type B nnd then type C are characteristic for the Atlanto-Scandinn
1950 herring year-claso. Types A, B-C, D and C-D are in the third place, though
their value changes considerably in sone years. This is connected with externination
of large specincns of these types which havc naturcd at an ago of 4-5 ycnrs, and
with recruitnent to tho stock of horring with a low growth-rate which havo natured
only at an agc of 6-7 years.
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On naterial eolleeted in the Norwegian Sea in 1954-1958 the following
sealo data were deternined for eaeh herring: the type of the seale (northern or
southern), the nunber of eoastal, oeeanie or spawning rings, and the age at
firot opawning.

The growth-rate wao ealeulated by years with the help of the angular
variable oeale by Aleo~ (1937) and the type of grnwth wao deternined. Later
on only herring having the no~thern type of seale was investigated.

1~~~rowth and fornulas of thc ~le of tp~95~e~~~~year-elas~

The analysis of the seales of the 1950 herring year-elnso rcvealed
that eertain fornulas of the sealo aro eharaeteristie for different typen of
gr01vth~

Tablo 2. Scale fornulas charactcristic for horring of the
1950 year-class of different growth types.

I I I I
-----1

Growth type A B I C B-C I D C-D
I ,.

The age at the 4-5 4-5 5-6 4-5 J
6 6

first spa"ming 7-8 7-8 6 7-8 7-8
. -----

Tho oealo N 2+1 N 2+1 n 3+1 N 2+1 N 4+1 N 4+1
fo~nula N 2+2 N 2+2 N 3+2 Ir 2+2 N 4+2 1T 4+2

N 6+0+1 U 6+0+1 N 3+1 I N 6+0+1 lT 6+0+1
I U 6+1 N 6+1 U 3+2 I N 6+1 n 6+1
I I I

•

.'
•

The northcrn type of tho scale io narked by the letter N; the Figure 2 shows
thnt the horring wns dwelling in the eoastal wnters for two years; the Figure 1
Oh01'TO that thorc io one oeoanic ring. Tablo 2 and Figuro 2 show that A, D nnd
D-C type hcrring roeruit tho spnwninc stock nt an age of 4-5 yearo, and a onall
part of h0rring of type A at an nge of 7-8 yonrs. Horring of C, D nnd C-D type
nnturo nainly nt an age of 6-7 yearo.

In the fornula N 6+0+1, 0 ncnno thnt thorc is no oconnie ring, nnd
the Figure 1 shous that therc is one spn~rning ring.

Investigntions by Marty (1956) and Yudanov (1939) show that thc Baronts
Sea herring begin to nature in bulk at the ago of 5 years, the Denn length L5being not less than 22,5-24 en.

. The 1950 herring year-claso in the Barento Sea began to nature in bulk
at thc age of 6, the nenn longth L6 being 23,2 cn (Shutova-Korzh, 1960). In
thio case the length, leoo thnn 25 en, at the age of not only 5 but also 6
conplete years, ean oerve as a diotinguishing feature of the Barents Sea herring,
as'cocpared with the Norwesian Sea herring.

Type A. The size otrueture of the type A 1950 herring year-elass in
the rrorwe~n Sen had one peak in 1954 and 1955 (Figure 3) •

In 1956 it beeane binodnl in eonneetion with the origination of
opeeineno having a low erowth-rate. The value of L of speeinens having n low
gro~rth-rnte and the seale fornula of Ir 6+0, N 6+1 nr6 20,7-21,7 en, whercas
L5 o! herring having the seale fornula of N 2+1, II 2+2 io 20,1-20,7 en.

Do speeinono of type A havine a lO~T growth-rate belong to the Barents
Sea herrinG'?

Tho type A horring wao net in sanpIes in the Baronts Sen fron 1953
on. The data fron 1953, howovor, are not eonpletely referred to type A,
beeauoe sone part of these herring eould pass into type D in 1954.

Tho poosibility that one type of erowth nay pass into another was shown
by Ottestad (1934).

In 1954 thc type A herrine in the Barcnts Sea had the reproduetive
producto of tho naturity stageo II-III and III. In July 1955 therc wao an
equal nunber of herring with gonado i~ nnturity stngeo II and III. In Oetober
opeeinens 1"ere observed with reproduetive produets at the IInd otage of nnturity.
In 1956 singlo herrings of type 1J. 1'Toro faund in catchon in the Darcnts Sen
(Table 3).



..
. ,'. .:

i "

"

- 3 -

., j

•
•

•

In the Norweginn Sen herring with 6 constnl scnle rings nppenred in
July-August 1956, they were nninly in nnturity stnge III, nnd 0. soal1 part of
then in stnGe II.

The growth-rate of herring which cnDe' into the Norweginn Sen in 1956,
nnd whose reproductive products were in stnge II, coincides with the growth-rate
or thc hcrring in thc Barents Sen in 1955 and whose reproductive productn were
in the sane stage.

Herring having constnl scale rings nnd spawning for the fi=st tiDe
in 1950 (thc'scalo fornuln is N 6+1) aro likc iooature Barents Sea horring in
their GI'o",th-rate. (Tablos 3 andin..

This correspondence in crrowth-rate, stnges of Daturity, tiDe of herring
lea7ing thc Dnrents Sea nnd tiDe of thoir coning into the Norweginn Sen Dukes
it possib1e to consider herring of type A with 6 coastnl scnle rings ns the
Barents Sea ones. Herring 1rith scale forDulas N 2+1 nnd N 2+2 nre the Norwegian
Sen ones.

Typo D. Largo, fnstgrouing herring, L of which Dnkos up 21,2-20 CD,
nre referröd~-rhis type. The size-frequency o~ herring of this typo is one­
ponked. No speciDens hnve L6 less thon 25 CD (Figure 4). Therefore, horring
of this type cnn be regnrded as herring stnying in the Norweginn Sen fron the
first yenrs of thoir life•

•~vpe C. llerring ~hich hnvo boan living in tho constnl zono for 3 nnd
6 yoars nre chnrncteristic for this typo. According to the tiDe of thoir cODing
into thc Nor,foginn Sen nnd thcir growth-rnte (L5 Dakcs up 25,1-21,0 CD), herring
hnving 3 constnl rings nrc not those fron thc Dnrcnts Sen, though thc nreas
whorc these horring stay are situntad furthar north than tho arons of type A
and D herring.

Herring having 6 constol rings npponred in tho Nor,feginn Sea in 1956
nnd their aize-frequoncy turned fron onc-pcokad into two-peaked (Figure 5).
~ho growth-roto of these herring is considerably lower thon~nt of spocinons
with 3 ~onstnl ringe Ill) of herring with tho scnle forouln Ir 6+0+1, Dnkes up
21,2 CD; nnd L

5
of her~ing with the scnle fornuln Ir 6+1 Dnkes up 20,5 cn.

Tho conparison of grolrth-rntes of herring spnwning for tho first tiDe
without the ocennic ring (N 6+0+1), nnd the Dost nnture pnrt of tho TInrents Sen
harring (tho II-III, nnd III naturity stages os stated by the 1954 and 1955
saopleo) show that herrinB' of type C with 6 coastal scale rineo in ·the Horwegian
noa are fron tho TInrento Sea (Tablos 3 nnd 4).

Thc growth-rate of the Nor~Tegian Sea herring spawning a year Inter
(tho ocale forDula N 6+1) coincideo with that of iooaturo Bnronto Sea herring
in 1955 (Tables 3 and 4).

In this type, as weIl as in type A, the valuo of L6 of 25 cn io the
oize whore' sharp differentiation of the two groups of herrinc is observod.

Type B-C. In his investigations on the life-cycle of the herring,
ottestad..(1934) noted that thero are A, D and C typeo of herring. In our
reoearch of the 1950 Ltlanto-Scandian herring year-clnos the existence of type
D-C wao recognioed. This type conbines the fentures of tho D nnd C types. It is
presentcd by largo horring ",hich naturo at thc age of 4-5 years. Thoir LI)
Dnkes up 21~1-21~9 co. Specinens of this type of grouth hnve scala foroulas
which'ore chnrncteriotic for the Norweginn Son herring.

~he sizo-froquoncy of typc D-C horring is one-peaked in nIl years
(Figuro 6). Thore nre no opeciDens with a olo,f growth-rate, thorefore it is
poouible to sny that tho D-C type is roprosontod only in Norwogian Sen horrine.

Typo D, doterninod for thc 1950 Daronts Sea herring yoar-clnss by
Shutovn-Korzh (1960), is charactoristic for this yoar-class ns woll ns type C.

Tho horring of type D.differ sharply fron the horring of other growth
types in their growth-rate. L5 of the type D herring fluctuates betweon 20,1 nnd
24,4. Our opinion is thnt herring of type D with 4 constnl scnle rings, which
caDe into the Norueeian Sea in 1954 are those fron the Bnrente Soa. In 1953
tllis horring wao of crowth type A. In July, 1953 on Rybachya Dank nnd in Soptonber
1953 in the 'tmotern conntal area. the largeot herring of growth t~tpe A "rore
obsorvod (TabIo 3). Most probably, a~tor ronching by the 1953 auttUDn tho oizos
when the Daronts Sen speciDens begin to Digrnte actively, this herring noved into
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the nost western oreas of thc Barents Sen. They wintered there and cone again
into the Norwegion·Seo in the SUDDer of 1954. The nigration into regions with
DarG fovourable conditions caused a great increnent in the fifth year. This
is characteristic for type D. That is, 0 possing of 0 part of herring with
growth type A into growth type D took place.

Conporison between the growth-rate of type D specinens with 4 coostal
scole rings (these specinens oppeared in the Norwegion Sea in 1954) ond the
growth-roto of type A herring in the Barents Seo in 1953 shows a conplete
coincidence of these groups of herring in their growth-rate ond in the stages
of their Doturity (Tables 3 end 5). Type D herring with 6 coastal rings were
first not in the Norwogian Sea in 1956. Their growth-rate coincides with that
of herring of the sone growth type in the Barents Seo (Tables 5 ond 6).

Type C-D coobines features of C and D types. At the end of the
fifth SUDDer, specinons of type C-D'reoch 20,0-24,3 cn in sizo. Herring'with
the scole fornulo N 4+1 are the largest. Thoy cane into the Norwegian Seo in
1954 together with spocinens of type D with the sone scale fornula.

Our opinion is thot in herring o~ growth type C-D also the passing
of horring of one growth type into onother takes place, nanely, oone part of
the larg6st herring of growth type C paseed into growth type C-D.

To ny nind the third and the fourth sunner of the life of the horring
in the Barents Sea·is the poriod ~lhen the fornation of their type of growth is
not yet conpleted.

The coincidence of the gro~Tth-ratos of horring with 4 coastal rings of
growth type C-D in the Norwegian Seo, ünd these of Darents Son horring of growth
type C fron the 1953 cntchee nake it possible to regard thon alIas Bnrents Sea
ones. (Tables 3 and 7). Besidee in tho open regions of the Dnronts Sen in
1954 and 1955 such large growth type C herring os in 1953 were n0t found •

The growth-rate of herring of type C-D with scala fornula N 6+1 in the
Norwegian Sen is identical to the growth-rate of herring of the sane type in thc
Barento Seo (Tables 60nd,7). .

Size structure of type D and C~D herring in 1954 and 1955 io expressod
by a one-peaked curve which is forned by the largeot specinens (Figureo 7 and 0).
After herring with 6 coostal scale rings of slow growth-rate nigrated into tho
Norwegian Sen in 1956, the curve becnne two-peoked.

In herring of growth type A the size-frequency is two-peaked fron
their second year of life and in growth type C herring it io two-poaked fron
the 4th one. Thio is confirnod by preoenco of 2 groupe of herring in growth
type A and C specinens. These groups have grown up under differ?nt conditbns
in different areos: one of then in the Norwegian Sea, the other one in the
Bnrents Sen•

. The fornntion of t,m:. penks in growth types D nnd C-D in their 5th
nnd 6th year of life is not caußed by tho existence of two herring groups.
It is cauoed by presence in these types of herring with slow growth-rate
(N 6+0, N 6+1), of herring of Inrger size (N 4+1, N 4+2), which begin their
bnck oigration at different tines.

Specinens, which havc a natural nark, naned by Vykhristyuk (1966)
"a narro,v ring", belong to herring of growth types 1.. , C, D (md C-D ,vith Deale
fornulas N 6+0 nnd U 6+1. Herring having the "narrow ring" were regarded by her
os that fron the'Borents Seo.. Tho natural Dark "n narrOll ring", or - to bo nore
preoiee - a narrO\I sunner zone of grouth, correspon<ls to 1955. .

In accordnnce with infornntion by Snrynino, unfavouroble hydrographicnl
conditions 'lere observed in the.Dnrents Sen in 1955 (insignificant radiant
henting, negative tenperoture nnonalies in the whole of the 200 n uater colunn
in the sections in the North Cnpe - TIenr Island orea und ~n the whole south­
eostern pnrt of the sea <luring the 'Thole sunner). Thio nust have caused the

. slowing down of the 6rowth-rnte to nlnost the half, end the origination of a
narrow sunner zone of growth (TabIo 0).

1956 was also very cold due to tho hard 1955-1956 winter nnd sono
wenkening of the heating which is uoually brought by the North Cnpe Current.
Dut the growth-rato of horring was not in the least influence<l by this cold
year, os nearly all tho herring of the 1950 yoor-clnso loft tho Barento Sea.
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An extrenely snnll qunntity of herring of nIl erowth types in the 1956
cntches in the Bnrents Sen? and the presence of Bnrents Sen herring of nIl
growth types? innnture nnd nt thc II-III? III stnges of nnturity in the Norwecrian
Sen in the 1956 SUDDer snnples nreindicntive of that.

linrw nnd Yudnnov (1962) inforned thnt? "hcrrincr with a. olow crro1'1th-ratc
(LS io loss thnn 25 CD) which hnve dwelled ns youncronos in tho Bnrents Sea. nnke
up only 00 very sonll pni-t of ndult horrirlg cntchos.in tho Uoruoßinn Sen".

l...ftor tho differonco botweon th~ Bnrents Sea.'.herrincr a.nd tho lTorlTocrinn
Sea. one in typos of crrowth and tho'scnle fornula is stntod? nn attenpt is n~de to
detornino tho quotn of these horrincr in tho nbundance of tho 1950 yaar-clnss nnd
nlso in tho total stock of herrincr in tho NorwoGinn Sen.

Tho calculations vTore ca.rriod out on thc basis of dnta. on Atlnnto-Scnndion
adult horrincr abundonce in tho Norwocrion Son (Dracrosund nnd Jnkobsson? 1963) nnd
nlso the dntn ~n thc 1950 herrincr yonr-clnsso

As 00 rosult it was stntod thnt fron 1954 to 1958 tho abundanco of tho
Bnronts Soa horrincr in the totnl stock of the Atlnnto-Scnndian herrincr in the
Norwecrinn Sen crradunlly increasod and in 1951 it Dnde up nbout 1?3 Dillion tons
(TabIo 9).

Conclusions

Tho "ide nren of Atlnnto-Scnndinn herrincr nnd essential differoncos in the
onvironoontnl conditions in the recrions where tho horrincr stay? causo the
fornntion of difforont groups of herrincr which diffor fron ench othor in thoir
scnle typo? crrowth-rnto? nnd tho tine of first naturity.

Predoninnnco of herrincr 'tTith the "northern" type of scale is characteristic
for the abundant 1950 yoar-class. Specinons vTith the "northern" type of ocole
of this year-clasn show 6 types of ßrowth: A? B? C? B-C? D, nnd C-D. Types B
and C prevail in quantity.

Spocinons of A and C typos of crrowth bolonG to two crroupo? ~ith

creocrraphically soparatod a.rons: ono crroup stnys in tho ~orwogian Sou, tho othor
in tho Barento Sea. Horrincr of B nnd B-C typen of ßrovTth boloncr to ono croup
(Tho Uorwecrinn Soa crroup), which ßrmv up in the Norwecrinn Soa. Spocinono of D .
aud C-D typos of crrowth boloncr to tho Dnronts Soa horrincr.

The first nnturity of the Uort-Tocrinn Sea 1950 year-class of A, B? C, B-C
crrowth type cnno nt tho acro of 4-6 yoars. Hain scala fornulns of the crrowth
type A horrincr are N 2+1 and N 2+2; those of type B nre Ir 2+1 and N 2+2; thoso
of type C nro N 3+1 nnd N 3+2; and of B-C N 2+1, N 2+2 nnd N 3+1.

A, C, D, C-D types of crrowth aro charactoristic for tho Barents Soa herrincr.
of thc 1950 year-class. The nain types nre C, D, C-D. Tho tino of first
naturity of tho herrincr in bulk conos at an acre of 6-1 yonrs, nnd asnall pnrt of
thon nntures nt tho acro of 8 yonrs. The scala fornulns of herrincr of A nnd C
typos of t;rowth are N 6+0 nnd N 6+1, thoso of D nnd C~D typos are N 4+1, Ir 4+2?
Ir 6+0 o.nd lT 6+1.

Tho fornntion of the narrow sunner zone of crrowth of tho Bnrents Seaherrincr
with sco.lo fornulo.s N 6+0 o.nd N 6+1 is cnuoed by tho unfavourcble hydrocrro.phical
conditions in 1955 duc to which the slo'tfincr do't'l'n of tho crrowth-rate to n half
took plnce.

Dotornination of tho Ba.rentn Soo. 1950 yoa.r-clo.no in tho Norwecrio.n Soa
o.ccordincr to typen of crrowth nnd ccnle fornulns nado it possible to cnlculnte
their o.bundanco in tho tota.l Atlo.nto-Scandio.n herrincr stock.

In 1954 tho nbundanco of the B3rontn Son herrincr in the ITorweeinn Son lTns
0?1 nillion tons, in 1955 thoy nnde up 0,4 nillion tons, in 1956 0,9 nillion
tons, in 1951 1,3 nillion tonn, o.nd in 1958 0,8 nillion tonno
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Table 3. Growth-rate of h}rring of types A nnd C of the 1950 year-class in

the TInrents Soax •

~~~w~~ I Yonr Month i :~~~i~~ 1-~--1~ 1:rowth-~:tL15f-16 ---1-:r-" n

~--- i ~-JulY ~ i:T---+-f,-8--t-T2~i5,5 16,91 -I' I --40----

1

I 1953 I I II-III I 7, ~ I ~ ~:4
1

I. 15,6 17,1 123
i Septenbor! II-III 1 7,7 I 12,3 15,9 18,8 I --l- 53

1-1~-54---r-I!Septenber\1 II-III,III I 7,7 I 12,2 15,7 18,3 30,5 1- I 23
I i October II-III,III 7,3 12,6 16,0 19,0 20,7 I 7

1'--1955
IJU1Y I iir ~:6 I i~:~ i;:~ i~:61 ~i:~ ~:: 1 ~~

I ' I October I II 7,4 I 12,0 15,2 18,01 20,5 21,8 I 50

I I~;r }lnrch III, rl-rrr, rrr 8, 3 i~~- 16,2 18,9 1 21 , 3 12"2:51'----I ----8----...---

1---- -- -------t-~~;fr1i~;i~~;~LI:--);~~1:;I-f:i-r--;1~f __1_-~;~-;- . - ~;+-- --:~~;--1-!2,5-t-~:~0_ - -1- -1~~- _. --- -.-

1. -1Oc~~bor I II-III,III I 7_~_L12,3 1 14, 3 i_~~~ __ 20,6 I 13

I I July UI 7,4 I 11,7 14,1 17,71 20,6 I 21]6 -79---
1

1955 I III 7,6 I 12,1 I 14,6 18,31 2!llJ1'222,3 75
I I Octobor II 7,4 I 11,7 I 14,2, 17,9 20,8 22,1 93
f-- t LII-III,II~~~ 12~14~ 18,7 ---=1,7 23,2_-l- tl 6 _

! I Ihrch I II 17,4 I 11,3 I 14,0 I 18,0 21,1 22,5 I 17

i 1
95

6/ AU~~~ I II-III,IIII7,6 'li 11,7 i 14,0 I 17,71 20,7 22,0 I 23,5 i 7

________~I__ ! septenberl I [ ! I ! I __+1 _

x) Colloction of dutn nnd deternination of the aga were cnrried out by Shutovn-Korzh in vlnters of tho
llybnchy Peninsuln - Kanin Noss region nnd in the area up to 72°N.

- 7 -



•
Table 4. GrolTth-rate cf the IJa.rel1ts Sea her~'ing of types A and C.ol' the 1?50

year-class with scalo fornulas H 6+0 ~ N 6+1 (according to data obta5.ned
in tho Norwegian Sen).

f-----.l.---

12

13,3
12,1

11,6

8,5

7,7

7,3

1956

1957
1958

YcarScale'I
forrJ.ula

N 6:-0

C

Type cf
gro'Vrth I '-;-1 G_1~_O It ~5- r

l
3 \:~II--1-7---I-1;--L-I---_-19---l.__N 1

'

I 16,6 I 19,5 i 21,7 I 23,7 26,5 I I 14 t

I ' I15,6 I 18,5 21,2 i 22,7 26,8 20,8 1

1

,I 24
I 15,0 . 18,0 20,7 22,5 26,7 28,5 29,3 35
i -.------

N 6+1 1957 7,8 12,1 1 15,3 17,9 20,1 21,7 26,1 28,1 I' 14
1958 7,0 r 11,7 1 15,0 17,5 19,9 21,2 25,7 28,5 29,4 6

t

--------·- -·-1·------------- ------- --------.- --------- ---------1----- --- -,- ------ ------- ----------- ------'---------- .... --------------
1956 7,9 12,6 I 14,9 I 18,4 I 21,1 22,5 25,9 I 37

i 'I II N 6+0 1957 7,5 I 11,9 I 14,5 I 18,1 ,21,2 22,9 I 26,9 28,5 I I 91

______ 195~ 7,7 1 __11?9.._~=-1 18~21,1 22,6 ~_28'5 . 29,5 ~ _

H 6+1 f 1957 i 7,51 11,9 i 1,t,3 ~,6 I 20,5 22,1 I 26,2 ! 28,11 -I 30
I 1958 7,5 I 11,5 : 13,9 I 17,2 19,8 I 20,9 I 25,2 I 27,6 I 29,0 9 I
' i I I :' I

____ ! ! ~ ! _J. I i L__! 1 [

•. 8 -



Type of I Scale
growth formuln

N 4+1

D

Yenr

•
Tnble 5. Growth-rate of the Dnrents Sea herring of type D of the 1950 year-elnso wit~

different GenIe forr:mlas (according to data collected in the N'or....re3'inn Sen).

N'

I

I
------1

- 9 -
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Table 6. Growth-rate of herring of types D and C~D of
the 1950 year-class in the Dnrents SeaxJ •

24

19

N

1955

1956

D

,
Year IStage 01' G r 0 w t h - rat e

Iroturity 11--1 12 ! 13 ! 14 i 15 16 I 17

1954 iU-UI,IU 7'71-12-'~14'9 17,1 120 ,5·Tl

- 32----

1__ L-III?III ~?5 1
12 ?1 14?9 16?9~:0?5 _~~ _

, II '7,6 12,1 15,0 17?2/20?5 21?4 68

1955 I III 7?8 12?4 15,3 17,7 (21?1 22?1 66

I II 7?6 11?9 1 14,6 16?9 20?2 21?7 116

II-III,III 7?8 12?3 15,1 17,7 21?4 122?6 10
-----t------- --------

II?II-III 7?5 11?7 15,1 17,3 121,0 22,4 16

1956 II 7?2 11?2 13,8 15?9 19?4 21,0 22,3 12

-----II:III?Iii 7:5" 11~7-'-14~O 1~oi2o,41-'---
1954 ! II-III,III 7?8 1 12 ?1 14?4 117?2 120?O I

II 7? 2 111? 6 - -1-3-?-9--~?-8-120? 5--+-2-1-?-4-+-----+-5-4-----l

III 7?5 11,9 14?2 17 ?2/21?1 22?0 55

II 7?3 11?5 ,1 3,7 16,5120?3 21,7' 66

____i--_I_I_I__+_7_?7---+_1_1 ?9 I 14? 2 17 ?2 I21 ?9 +-=-~~~ __.~_6 ._

II 7?3111?G 13?8 16,91 21 ,0 1 22 ?3 14 I

II 7,5 1 11 ?2 13,2 16? 4 I 19? 9 20? 9 I22,2 6

I I J___~ -'-- ..l....- _

C-D

Type of
growth

•

X)Collection of dnta and determination of the age were conductcd by
Shutova-Korzh in water of the Rybnchy Peninsula - Kanin Noss region and
in the aren up to 72°N•

•
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Table 7. Growth-rate of the Barents Sea herring of type C-D of the 1950 year-class

with different scale formulas (according to data obtained in the Norwegian Sea).

Type of i Scale Year G r 0 w t h - rat e 11 I
Lgrowth formula 11 12 TI 13 I 14 15 I 16

1

I

17 1-18 i- 1_9_---:
N

__J
----+-----t---

1
-
9
-
5
-
4
--1,---8-?1--+--12-,-3- ·--14-?-4--t-1-7-?7--+--22-,~---}---1I--' 1

1

12

1955 I 8,1 12,7 15,5 19,0 24,2 26,0 I I 34

N 4+1 I 1956 7?6 12,1 14,9 18,8 24,3 27,0 28,7 43

I 1957 7,7 12,1 14,8 18,3 23,8 27,2, 29?1 29,9 123l 1958 7,5 12,1 14,7 18,2 23,8 I 27,3 29,2 30,2 30,8 93

C....D

N 6+0

- 11 -

~

I

I
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Table 8. Increments of the Barents Sea herring of different
growth types of the 1950 year-class for the 5th, 6th
end 7th summer of their life.

r--- T j I --

I Types of Scale 1954 1955 1956
growth formula

6+0 2,2-2,7 1,5-2,0 2,8-4,1
A

6+1 1,3-1,62,4-2,2 4,4-4,5

6+0 2,7-3,1 1,4-1,7 3,4-4,1
C 6+1 2,6-2,9 1,1-1,6 4,1-4,3

6+0 3,5-3,5 1,5-1,6 3,7-4,2
D

6+1 3,6-3,6 1,6-1,7 4,0-4,3

6+0 3,7-3,8 1,3-1,8 3,6-4,1
C-D

6+1 3,7-3,8 1,5-1,7 3,9-4,7

,

Table 9•. Abundance of the Barents Sea herring of the 1950
year-class in the Norwegian Sea in 1954-1958.

r I I
Abundance of the Atlanto- Abundance of the ~bundance of the
Scandian herring stock in 1950 year-class of Barents Sea herring cif

the Norwegian Sea , herring with "south- the 1950 year-class in
ern" and "northern" the Norwegian Sea

I
types of scale

Year Total Including 1950 S I N
(mln t) year-class

. - --
1954 12,2 21,9 .2.t2 94,5 0,8 (3,5)

I 2,7 0,2 2,5 0,1

1955 13,9 2.h2. 8,5 .2.h2. 2,7 (8 •..ll
4,4 0,4 4,0 0,4

1956 12,0 35,4 6,0 94.0 7,4 (21,0)
4,3 0,3 4,0 0,9

1957 9,4 .22.z.E. 4,4 95,6 13.9 (35.4)
3,7 0,2 3,5 1,3

1958 6,6 2H ~ 93,4 12,8 (32,5)
2,

I
0,2 2,4 ; 0,8

! I
!

Note: 1. in the numerator - %
in the denominator - million tons.

2. in brackets - the portion of the Barents Sea
herring of the total herring abundance cf the 1950 year-classo
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Figure 1. Types of growth of the Atlanto-Scandian herring of the
1950 year-c1ass in the Norwegian Sea.

Figure 2. Ratio of the 1950 year-class with different scale formulas
within each type of growth in the Norwegian Sea (in %).
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Figure 3. Size frequencies of herring of the 1950 year-class
be10nging to growth type A in the Norwegian Sea (data
calculated and observed).
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Figure 4. Size frequencies of herring of the 1950 year-class
belonging to growth type B in the Norwegian Sea
(calculated and observed data)~
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Figure 5. Size r~e~uencies of herring of the 1~50 year-c1ass be10nging to
growth type C in the Norwegian Sea (ca1c..ulated and observed data).
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Figure 6. Size !requencies of herring of the 1950 year-c1ass be10nging
to growth type :B-C in the Norwegian Sea (ca1culated and observed
da'V.
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Figure 7. Size frequenoies of herring of the 1950 year-01ass
be1ong1ng to growth type D in the Norwegian Sea (oa1oulated
and observed data).
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Figura 8. Size frequenoies of herring of the 1950 year-01ass
be10nging to growth type C-D in the Norwegian Sea
(oa1oulated and observed data).
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