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- Abstract

_ ‘ Slgniflcant change in the age structure of - the spawning = .-

‘ ' stock of the Atlantlc-Scandlnav:Lan herring,due to specimens,that - ‘
recrulted to - the ﬂ969 year class is registered., The growth. Trate, *- -

sexual msturaty of the 1969 year elass specimens are.analysed; fea= -

_tures,confirming that the 1969 year class was poor,but.exceéds the °

1 962,196541968_and‘19?0_year classes by the abundance are reveal-

ed, - B o ~ : A ST
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Spawnlng population of the Atlantlc-Scandinavian herring up o
to 19?1 consisted of speclmens of the numerous 19%9-ﬂ961 year clas{}
" ges. very poor 1965—1968 and- 19?0 year classes(Yudanov,4966 Anon, |
~ 1967,1969,1969a,1970) didn't significantly influence on the’ ‘age o,
structure of the spawnlng population. The ﬁ969 year class is. alsof"
poor (Seliverstov, Penin,1972; Anon,1969a) but exceeds _soxe tlmes o
_ the earller poor classes by the abundance, The first tlme spawners A
. of the 1969 year: class appeared on.the spawnlng grounds in 19‘72
‘ (19 &%), In: 41973 herring of this year class made up ?7 ?%,in 1974—‘ ,
-96.8% in-the spawning' stock (Table 1. ; L
. The ll?lng ccndltlcns of herrlng at tha dlfferent stages .
of dife cycle def;ne the southe*n and northern types of scale, .
certain ratio of. the coastal, oceanic.and spawning rings (formula .;",
" of scale)- and the types of- growth(Shntova-Korzh 1560; Lea 1929, e
Ottestad,1934; Kunnstrom, 1936, Seliverstova,1968,1970,1972). N
' Herrlns with the northern' type of scale of the numerous
1959-1961 -yesar classes were msinly met with on the spawnlng e
" grounds in: 1969—ﬂ971. Number of herrlng with the southern type of
scale didn't . exceed 12.2% during these years, Number of specimens o
with the southern type of scale increased up to 44.9% with the - .
‘ begining of - sexual msturatlon of the 1969 year class ( Table 2).
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" The rat:.o of herr:mg w:Lth different number of coastal r:.ngs
hss s:Lgnificantly changed on the- spawning grounds. Up to 1972 the
Speclmens m.th the three and four ccastal rings on scale prevailed .
in the spawning population (herring.grown up J.n the coastal waters"'{,

' of the Northern Norway and in the Barents Sea),while in A973-1973
specmens Wwith the 2 coastal rmgs ‘on scale predom:lnated (rrom the"
southern and central coastal waters of Noxway). In 19'7# the spawn—
3.ng population was recruited with herring with the 3 coastal r:x.ngs', :
(Table 3). o SR -

Nearly equal ratio of specimens with the southern and north-:'
ern types of scale at the age of 3. and 4 years is. character stic of .
the 1969 year class. A shsrp increase- in the number o:t specimens of ’
the 1969 year . class with the northern type ‘of .acale takes place at
" the age of 5 years. Prevalence-of - ‘herring with the northern type- of
scale for numerous year classes .is alreadqr observed at the age. of -

& years (Table 4), - I . Lo ‘ o

The significant portion of specimens with the southern type ;
of scale in the 1969 year class led to the fact, that in 1972 and .
‘19?} spawning of the first time spawners. and repeated-spawned her—
ring" took place further south (62°N) than in- 1969 (64°N). Herr:.ng
spawned on the Langgrunn and Buagrunnen Banks in. 1972 in 1973 the -
main spawning accord:.ng to data obtained by R/V "F.Nansen",was ‘re=-

' gz.ste ed on the Sv.u:,dy Bapk. Small concentrations of herring were

. registered on the Frﬁya Bank,that is situated northward. In 1974 the

: spawnlng occurred on the banks of the Lofoten Shallows,when herring

with the northern type of scale and 3 coastal rlngs entered the - .

spawning stock. o ) :
An important moment 1n the life cycle of the Atlantic—ScandJ.-

" navian herrmg is the recmtment with the :nrst tme spawners to '

the . spawnn.ng stock. Average age of the ﬁ.rst time spawners with the :
southern type of ‘scale of separate year ‘classes’ dldn't nearly change

(4 4 years), and that of herring with the northern type oi’ scale va-y

ries from 5.7 up to ?.4 years (ﬂstvedt 1958). In the . 1969 year class
average age of the ﬁ.rst ‘time spawners with the southern type of- - !
scale was the same as that of specmens “of the poor year classes,

' originated in the Iifties-sixties (Seliverstova 1975) making up

3.8 years. For Spec:unens with the northern type ot scale o:f the

1969 year class the average age further rcduced when comparing with
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- the earlier year classes (Table 5).

- Rate of maturity of year classes, dlfferent by the abundance
is not the same (Seliverstova,1973). Herring of the numerous year
classes have more delayed rate of sexual maturity than those of

N
%

* poor year classes. Specimens of the 1950,1951 year classes (nume-

rous) attained maturity at the age of 7 years,those of the 1959,
1960  year classes-at the age of 6 years. Ferring of the poor and
moderate Jear classes (by the abundance) became mature at the age _
of 5 years (Seliyerstova, 1973). Herrlng of the 1969 year class prac- .
tically attained maturity at the age of 5 years by the sprlng of . .

' 1974 (Table 6). In October-December 1973 only mature herring with .

gonads at the III-IV IV stages of maturity were et with in the
wintering areas in the north-eastern Norwegian Sea,where immature
specimens were usualy met with too., In November 1974 a Tew speci-
mens of herring wére caught in the eastern wintering area,the
first spawning of which would have occurred in the spring of 1975.
Only single specimens of herring were found in the catches taken
by research vessels,eveh in the spring of 1973 in the Barents Sea.

Six types of growth are noted for the Atlantic-Scandinavian
herring.A B,C,B-C, D,C-~-D (Shutova-EKorzh, 1960 Lea,1929; Ottestad,
1934 Seliverstova 1968,1970,1972)« ot

Herring of the 1969 year class have type of growth A, This
type as well as type of growth B,are characteristic of the year
classes of poor and moderate abundance and they are indirectly.
indicative of the areas of young fish distribution. Specimens with
the type of growth D and C-D (Table 7),young fish of which are

" brought to the north-eastern Nofwegian Sea and Barents Sea in

grest quantities nake up a significant portion in the nurerous -
year classes, :

Herrlng of the 1669 year class have the same formula of o
scale as those of the 1950,1959,1963,1964 year classes (Selivers-
tova,1968,1970,1972), The difference is that a significant amount
of herring with one coastal ring on the scale,that attalned matu—
rity at the age of 3 (SI+I, NI+I) and 4 years (SI+2,KI+2) were
found on .the spawning grounds,that is also indicative of the sou-
thern distribution of young fish of the 1969 year class. =
‘ The” £irst time spawners of the 1969 year class(at the age of
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:3 years)orlglnated in 1972 in the southern Norwegian Shallows. In.

- 1973 they spawned in the same area again,that is prcved by -the .

comparison between rates of 'grdth of these specimens. It could not
he herrlng,that spent winter in 1971 in the area 3c¢,as in October
1971 they had the stage of maturity II and léwer rate of. growth.
In 1974 herring,that spent winter in the north-eastern Nbrweglan
Sea,spawned in the -Lofoten Shallows (Table 8). A
Unusually high rate of growth during all periods of liIe is
‘characteristic of herring of .the 1969 year class,comparing with the
1950 and 1959 year classes, However herring with the southern type
of scale have less variations in their length in different year
classes, than those with the northern typo of scale: (Table 9).,

Conclusions:

1+ At present reproduction of the stock of the Atlantic-Scandinaﬁi-
an herring takes place only at the cost of 'specimens of the 1969
year class. : :

2. Prevalence of herring with the southern type of scale at the.
age of 3-4-years type of growth A 31gn1ficant portion of specimens
with one-two coastal rings on the scale,hlgh rate of growth,early
sexual maturity-these are features,peculiar to poor year classes,
They confirm the assessment of the 1969 year class as a poor one.
3. An increase -in the number of herring with the formula of scale
N3+1,that matured at the age of five years,that is usually typical
for strong ‘year classes,is 1nd1cat1ve of increased abundanca of thes
1969 year class,relative to very poor 1962,1965-1968 and 1970 year
" classes. :
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‘Table 1
" Age composition of the spewning population of the Atlantic-

~Scandinavian herring on the spewning grounds in the Norwe- .
glan Sea. ) ' a :

S wee WEe emm an SuR Gt SR WP GNP EAE GEE ST WS GEI WEP VAR Gas  ew ARG WA GER W —e G G M Gm WA G AR R e G

Year
Q- _«_‘fe_ ~o. 1968 o I9W0 : IO : I972 : 1973 : 1974

3 0,I 0.2 - 19,8 523 -

4 0,5 4,3 0,5 19,8 77,7 0,6

5 5,0 3,6 2,4 22,2 10,9 96,8

6 4,0 15,9 2,9 II,6 1,5 1,6

7 3,2 3,8 4,3 5,8 I,s 0,8

€ 16,6 4,2 90 4,6 0,4 -

9. 32,6 13,9 14,6 2,3 0,4 -

10 33,9 29,8 26,5 7,0 - . -

CIT 1,0 21,7 25,6 4,6 - 0,3

vl 0,3 0,2 14,2 2,3 0,4 -

13 0,5 0,2 - - 1,I -

I4 0,7 0,5 - - 0,4 -

| 15 0,1 0,8 - - - -
® 1 0,4 0,3 - - - -
17 0,6 0,2 - - - -
18 0,2 - - - - -

I9 0,3 0,2 - - - ~

- 20 - 0,2 - - - -

Number =~ = 9R9 560 AT - 86 265

370 -



| | " Mgble 2
Ratlo of hgrring with different types of scalo in thn
spawning population in thn Noxrwegian Sea,%. - S

Tear SouthemweNomMm Buxber
1959 12,2 87,8 929
I970 10,7 89,3 960
I971 5,2 9,8 2I1
1972 48,9 51,1 86
1973 44,9 55,1 265
1974 5,1 94,9 370
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Table 3

.Ratio of herrlng with different’ number of coastal rings
on scale in the spawning populatlcn 1n thz Norwegian Sea,%,

- e G s T ews R Wms e WER Tee Wy MmN WM WD Wea WR R S GRS WAS G e En G Sma ewe  SER Se S e ee e

Tear ;__ _Southern’ . Northern =~ . Number
el __8___:_ F2_:¥3 _:Fg
1969 12,2 23,0 40,0 24,8 929
1970 10,7 22,5 . 41,3 25,5 560
1971 5,2 19,0 36,0 39,8 21T
1972 48,9 33,7 I5,1 2,3 86
1973 44,9 32,1 21,5 1,5 265

- WS W Gmp WP A G W N wms e Tmn Gum tEm Gmp TS vy TR WS WA AR Gay e Gem M Tam per e wae EN Gme e wme



;l'ablelt-

Ratio of berring with the southern and norbhcm types .
of scale in the year classes of di;t:temt almndance on
‘the spawm.ng grounds,%. '

*"““"“"““"‘Me“o’f;c&;‘ ““““““
Year class Age . Rumber
o SOuthern *  Northern
3&;“"“‘“"“"““"f““* “““““““
1968 4 64,7 35,3  I7
5 38,0 . 620 29
Is69 3 47,1 . 52,9 - I7
4 i 47,1 52,9 206
5 5,3 94,7 358
1970 3 7,4 28,6 - I4
B 4 - 100,0 2
NWumerous o s STTTTTT T T
- 1950 4 13,2 8I,8 I -
5 55,5 44,5 9 .
1959 3 50,0 50,0 2
o 4 8,0 ‘92,0 477
| | 5 5,2 93,8 497.
190 3 30,8 69,2 I3
o 4 32,5 87,5 43
5 11,5 8,5

ms
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Table 5

lverage agie~ of the first spawned herring of different
year classes - - , R P

- mn G e Eme G W e W Gws S R e weR g

Wype 6f"scale” ~ ~ T T T T T T T °

Year class ° - .
: : Southern : Numbex : Northern - : Number
Rumerous . » '

@ 10 4,1 I78 5,7 2175 . .
© 1959 4,2 194 5,2 1856
1950 3,9 110 5,1 887
Poor S
1953 - 3,9 64 5,1 194 .
1955 3,7 31 4,877 32
1962 3,8 - 25 | 4,7 54
1969 3,8 124 4,5 456

- e N e e R M M MAR MR AR G S GEAR G T R et e WS ER MM eneh  WEm G e mer S T W G awe W
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Rate of herring maturity with thc nort:hem t-ype . .
of scale of the 1969 year class,%. : :

: Age :
. . . Kumber
. e e e e e m e B4 L _ S _ 18 o
Ratio of the first 2,9 26,0 68,4 2,7 680 .
~ time spawners ' - -
- Rate of recruitment 2,9 28,9 97,3 100,0




‘Table 7

Batio of herring with dlfferent types of growth in

year classes,%.

- G e GE MM GEE CER ANE TS ALY SN GER e T SES Pee RS D Gwm MRS ST e Wap Sme Gme M D e e G s e e

Relatlve abun-
dance ot year

above average
average'

strong

very strong
poor

class A B ‘¢ ‘Bc’D ‘cD ‘No
1947 29,6 6,5 42,7 I,6 9,8 9,8 6I
1951 38,5 53,8 7,7 - - - I3
1959 36,4 29,4 25,2 0,6 6,0 2,4 975
1960 39,1 7,7 46,7 6,5 - - 169
1965 62,6 29,2 4,I 4,I. - - 24
1966  100,0 24
1967 47,4 36,8 5,310,5 - - I9
1968 23,9 69,6 - 4,3 2,2 - 46
1969 gI,0 I,I 15,3 -- 2,4 0,2 582
1970 93,8 6,2 - - - - 16

*» 2 z 3 %

e WS Wk Gmm WS WD e MED WER e G TNl D R D e TER CUE G e W G Gmm R G e mee  em e e G e e

X after Yudanov,1964,1966.



" Table 8 -

‘Bate of growth of herring of the 1969 year class in the

Norwegian Sea,cm.
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. Table 91;;3\n"

Rate of:grqwth'df the Atlantic-Scandinavian herring

. .of some year classes in_the Norwegian Sea,cm. .

. —--——,———-———-——-———--——‘—.—.———————--——-—;—-.———--—-’

 Type of .

*iPormula S Year :

‘of scale.class.

oooooo

-growth -
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