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'SigD.uicant' change in the age structure, of.the spawning
stock 'cf the Atlanti~-s~imd'jDavia"nh~~i.D.~,due,to sreeimens, that '" ::
• • . ' - I ..

recruited to the1969 year eIass,is registe,red., The growthrste, " .
seXuSl maturity of the .1969' ye'ar :~ln'8s speciI:lE:ns are. analysed;fea~ .
,~es,cori::rirmjDg ~batthe 1969 year ~las; was poor,but.exeeeds the :
1 962,196~·1968 and 1970 year e1asses by the abundanee' are reveal-

., - ' -
,,' '. ' ~). '_ .. .J

" ...'

'; .. \

, '.
; .' . '.

" .' Spawning population of the Ätlnntic~Seandinavianherring ,up ." ,
to 19'71 eonsisted·o1' specimens of the numerous19S9'::'1961 y~ar eias:.. ,,~. . ..

ses. Very poor 1965-1968 and'1970 year' elasses(Yudänov,'1966;'Anon, '
1967.1969.1969~,1970) didn't significantlY influenee o~ 'the:age '

(: ~ . ~' ~ . " ~ .... . . . ..

strueture of the spawning population. The 1969 year ,elnss is .also '
p09r(Seliverstov,Penin, 19?2;,ADon, 1969a), bUt ~xee'eds',-.so:ne' times' " "
the ~arlierpoor elasses by th~ abundanee. The first'time spa~ners
of the 1969 year elass 'appeared on, the spawning grounds· in··..1972· .

(19.8%).' In' 1973"herring of this year clas~ mad.e up 7i.7%~in 19'74­
-96.8% in",the :'sp~wning' sto.ck' (Table 1).-·· .': '.,', . .. . .

:t • ' # " ". , ' , '. _'~.:.~' - • ..~.. ~

Theliving· eonditi.ons of herring .at the' different stages "
of ,111'e eycle def~e the southem and northern .tYi;~s of ~caie, --"
eerlain ratio of .the' eoastal;oeeanic, and sp'swning 'rin~s (:r~~uia '.' ,

. of, Beale)and t?-~>~~s 'oi, growth(ShUtovs-Korzh~1960;Lea, 1929;,'~' '. ~'," .

Ottestad.1~34;Kw:lnst,=röm, 1936~Seliverstova',1968,1.970,1'972) • .' ,';~,:", ,':
'Herring ..'1th :the northern. type of seale of the numerous '.

1959-..1961-Year .cl~'s~~s were mninly metwith on'the' ·spawrii.D.g
- .' ~. t " ." " .. ,'. ~ '. . ' • .' '~. >' I. • ....

grounds in'1969-1971. Number of herring with the southern type 01'.,.
- . , ' • , " . ,~....... .. ~ -t .

sealedidn't·exeeed 12.2% d~ing·the~e years. Number otspecimens :
with the southerntype ~f scale inereased, up to 44.9% with thc . ,
begirdng of 'sexual 'li:taturation of the 1969 year elaas ( Table 2).
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, " ' -The 'ra1;io of herri1lg with di:f::f:eren't number" of <:00st8l riIigs
,',,~ has' sigIüficantly changed' on th~'" spawniDg grounds;' 'Up't'o ,1972'the "
, . '''speciJnens w1th the -thi-ee and :tour coostSJ.'~s'on' scafe' pi"evsUed', .
: .'; '.iiJ. thc 'spawnili~.population(herrlng.grown Up' iii the'coastal ws'tara :,

"of the Northern N~rway and in tlie BarE:11.ts SeEl),while.'1ri ',,1972-;.1973 :.
'.. spec:ii%tens 'with the 2 coaS1ial rlD.gs'oo sca~e' pred~milla1;ed: (~ th~",
" souther.n and central coastai:waters .. of' Nonayj;~:' In 19?4 the ~~wli;;'·:

, : ing popUlation ,was , recirUited with herrtng with' the3 coas·bil nngs .
. (Table~)~ .,.' , ' " ' .: .",

, "

. Nearlj equai: ratio ~:t speclmens' with t~:'sou~~,and'nort~: ,
~ "ern types of scale st the age o:f3and 4'years'i~ ~cter:=Stieo:f

. • . , " .- .. " .. _' - .' '. . ."" '" ", .. '. ,_. -,' ",,-., . , ,. ~ . _.~ '., '0' '.". •. ...."

.':"':::~~:~ ~::: .:~:::~wtt=~ ::::~~p~:fn:=~:~'::k:~e;:~:aa:f :'_ '
, the age of 5 :years•. Prevalence -ot: herrlng with.tliä, northern tYPe, of

scale for numero~a year' classee ,ia already observcd at·thp. age. of .,'
,4 years (Table 4). . , .

The signiticant portion of specimeriB with' the southern.. tYPe '.
of scale in the 1969 year elaas ~e'd 1;0. the fact, thai; i:D. 1972 and ,
1973.spawn1ng of ~he first.time spawners.aDd repeated~spaWriedhe~

r~ng·took plece further Bouth (62°N) than in: 1969. (64°N). Herriiig ,
• ' " ' ".'" " "C'., , , ,,,' • ' .. ,,4

.spawned on the Langgrunn end Buagrunilen Banks in.1972;in.19?3 the'
main spawning,according to data 'obt~ined 1>y RiV ''F.Nansen",was 're~'

gistered. bil th.e svi.J:i.6.7 :BaDk. Sl:I311 concentratioiis öt her:r:i.rii were
registered, on the 'Frpya Ba.Dk~that i~ situated'iicirlhward•. In 1974 the
spawning occurred on the banks' '~f the Lotote:ri.':ShallOws.when herr!hg

. ' ,', . ." ;. ~'i;' ",. .-,' ,', " ;, _.'

with the norther.n type of scale and 3 coastal rings entered ~
spawniIlg stock. ' ~ , , .

An important moment in the llt'e cycle~f:the "Atia~ti'c:-S~ndi';;"
navian herring 1s the recruitment with the f'irsttime ~pawn~rs 1.0 '.
the ,sp~wni.:ilg stoCk. Average' ags of the .fir~-t -t:ii~," sp~wners"lVitli'tlle
southern type 'öfscaie' of's~parate year'C1asses:didh i tneärlY c~
(4;,;4 years); and th8t 01' herring with the north~rn·.'tri>e.01' seaie ,W-:

~""_. "'li :..' " ,~'- ' .. ,.0', ~., '" , ... -. ~"~'.':,,~'~ -"0'" ...." .... ,.','.,.. .;;>" -i .., , "',, ~

·ries 1'rom 5.1'up to 7.4 years (~stvedt~1958)~ !n·the·1969·year class'
average äge of thc :rtrSttiile Spinmers .ith t~"~'oüthern typ~,of" I

scale wasthe same 'as. thai; of 'specimens' or _th~ :-i>o~r:yeaf'·ciasses. '
origiiiated' in the :rittie&.;.si:rties'(SeliverstoVä,1973).i~kiDg'up,',

3_8 iears~' Par spe~iineD.s with tb.e 'northerii::tYP~', ~t!scaie' ö:r tbc
" '1969 year c18ss' ,the average ,'age' furlher' reducedwhen. compa~iDg,ir1tli. . '._' - ., ;.... .. ..", . -;'
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the earlier year elasses (Table 5) •
. Rate of maturity of year elasses,different by the abundance

is not the same (Seliverstova,1973). Herring 'of the numerous yeor
elasses have more delayed rate of sexual maturity than those of

" poor year elasses. Speeimens of the 1950,1951 year elasses (nume­
rous) attained maturity at the age cf 7 years,those of the 1959,
1960'year elasses-at the age of 6 ycers. Ferring of the poor end..
moderate year elasses (by thc abundance) beeame mature at the age
of 5 y~ars (Sel~erstova,1973). Herrin~ of the 1969 y~arelass prac· .
tically attained maturityat the age of 5 years by thc spr~ ~f

1974 (Table 6). In October-Deeember 197, only mature herring with .
~ gonads at the III-IV,IV stages of maturity were ~et with in the .

wintering areas ~ the north-eastem Norwegian Sea,where imma~

specimens ware us~aly met with too~ In November 1974 a few speci­
mens of herring were caught in the eastem wintering area, the
first spawntng of which would have oeeurred in thcspring of 1975.
Only single speeimens of herring were found in thc eat'ehes taken
by research vessels,cven in the spring of 1973 in thc Barents Sea.

Six types of growth are noted for thc Atlantie~Seandinavian

herring:A,B,C,B-C, D,C-D (Shutova-Korzh~1960;Lea,1929;Ottestad,

1934;Sel~verstova 1968,1970,1972). .
Herring of the 1969 year class have type of growth A. This

type as well as typc of growth B,ere eharaeteristie of the ye~r

elasses of poor and moderate abundanee and they are indircetly,
indieative of the areas of young fish distribution. Speeimens with

.• the type of· growth D and C-D (Table 7) ,young fish of which are
brought to the north-eastern Norwegien Sea and Barents Sea in
graat quantities make up a signifieant portion in the nUIllerous .
year elasses.

. .
Herring.of thc 1969 year elass have the same forcula of .

seale as those of the 1950,1959,1963,1964 year elasses (Selivers­
tova,1968,1970,1972)~Thcdiffcrence is thet a signifieant amount
cf herr1ng with one eoastal ring on the seale,that'attained matU-. .
rity at theap;c of 3 (SI+1, NI+I) end 4 years (SI+2,lU+2) were
found on.the spawning grou:lds,that is also indieative of the sou-:'
thern distribution of young fish of the 1969 year elass. .

Tbc" first time spawners of the 1969 ye~r elass(at the age cf

3 .
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3 years)originated: in 1972 in the southern Norwe~ian.sballows. In,
o 1973 they spawned in' the same area again, thai; i8 p~ed by, the

eomparison between rates of~h of these specimens. it could not
be lterring,that ~pent winter in "197.1 in the, area 3e,as in October

, ,

1971 they had the stage of maturity TI, end löwer rate ~f, growth.. 0

In 1974 herring, that spent winter in the' north-Oastern Norwegian '
Seo,spawned in the'Lofoten Shallows (Taqle 8).

Unusually high rate of growth' during a11 perlods of, ~e 1s
ehal.'aeteristie of herring of,tbe 1969 yeal.' class,co~aribg with the
1950 and' 1959 year classes~Howeverherring with'tbe's~uthern:type

of seale have less variations in their length in different year
eIssses, than those ,with the northern. tYPe of scale, (Table' 9)~'", ~

Conclusions:

1. At present:i repl.'oduction 'of the stock of the Atlantle-Scandinavi­
an herring 'takes place only at the eost of' speeimens of the 1969

, ,

year elass.
2e Prevalence of herring with the southern type of scale at the ,
age of 3-4 years, type of growth A,signit'icant portion of specimens
with one-two co~stal rings on the scale,high rate of growth,eal.'ly
'sexual maturity-these are. features,peculiar to poor yearclasses.
They confir.m the assessment of the 1969 yesr elass as a poor one.
3. An inerease"in the number of'herring with the formula of scale
N3+I,that matured at the age of five years,that is ußually typical ~
~or strong'year classes,is indicativ~ of inereased ab~dan~e of thc!

, , ' ,
1?~?, year elasß,relative to very POOl.' 1962,1965-1968 and 1970 year .' •
classes.

4,
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"Table 1

~ cggposition of the spa~-populationof the .ltl.antie­
-8candiMrten herring on the spawning grounds1n the Norwe­
gien Sea.

------~-----------~~--------------

0,3

0,4

n A
~,.

1,1

~ ~__ :... _:_ 19§9 :_ 191°_:_ ~9JI.... .:. 1912_ ;.. ~..I~73 .:. _I~?i _
3 O,IO~2 I9,8 5,3 -
4 0,5 4~3 0,5, I9,877,7 iO,5
5 5,0' 3,6 2,4 22,2 rO,9 96,8
6 4,0 'I5,9 2,9 II,6 1,5 I,S
7 3,2 ' 3,8 4,3 5,8 1,9 O,B
f 16,6 4~2 9*0 4,6 0,4
9 32,6 I3,9 I4,6 2,3 0,4

TO 33,9 29,8 26;5 7,0
11 1,0 2I,7 25,6 4,6
12 0,3 , 0 ,2, 14, 2 ' 2 ,3
13 0,5 0,2
I4 0,7 0,5
15 'o,r 0,8
I6 0,4 0,3
17 0,6 0,2
1B 'O,~

19 0,3
20

•

Number 929
.

560 211 86 265 370
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", Tabl. 2

Ratio of herring with different types of scal. in tbe "

spawning population in the Borwegian Sea,".

" . . ~. -. .: " . .

-----~~--~------------~~--~-~_._-~
y Tne of seale : lfuaber

\ ear : "Southern : North.erp. :----------------------------------
1969 12,2 87,8 929

"1970 rO,7 89 3"· 560,
197I 5,2 94,8 " 211
1972 48,9 " 51,1 . 86
1973 44,9 55,I 265
1974 5,I 94,9 370

~-~---------~--------~--~-----~_.

•
•

..

,
\
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Table 3

Ratio of herring with different, n'umber of coastol rings
on scale in the spawning populaticn iD. the Norweg1an 8ea,%$

, , .
- - - - - - - - - - - - .... - -~öf saale - - - - ,- - - - - - ~~

Year Sou'tb.ern·. Northern Number. . ..- - s-.- -:- Ir 2 - 71f3 -. -- 7N 4. - .
---~~-----~--~-------------------

1969 12,2 23 9 0 ,40,0 24,8 929

1970 10,7 22,5 41,3 25,5' 560

197I 5,2 I9}0 36,0 39,8 2II

1972 ' 48,9 33,7 15;I 2,3 86
:,'

1973 44,9 32,1 21,5 1,5 265

,1974 '5,1 II,4 Nil " 8,9 370(<:l; ,0

~-'----.----------~----------------
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Baöo o~ herri..Dg .1th 'the southem. 8Dd nort.herJ1 types
of scaJ.e in the year clanes o~ 'di.fiertUrt abundan.ce an

c .the spa1lni..ng grounds,".

--------------------------------- -· Type o:t· seale .· . .
Year clasa · Age . lItm1ber

I' Southern Northern
I ----------_._------.~--------------Poor

1968 4 64,7 35,3 17
5 38,0 62,0 29

1969 .... 47,1 52,9 17.:)

4 L17,I' 52,9 206
5 5,3 ·94,7 358

1970 3 7I,4 28,6 14:
4 roo,o 2- -.. _.- - - - - - - - - - - - - - - - - - - - '- - - - - - - -- - -lIumerous

1950 4 18,2 81,8 11
5 55',5 44,5 9

1959 3 50,0 50,0 2 e
4 8,0 92,0 ,477
5 5,2 93,8 497,

1960 3 .30,8 69,2 13
4 32,5 67,5 43
5 11,5 88,5 113

IO
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Table '.5

Average age of· the first spawned herring of different
year elasses ,.

.~ "

- -', - - - - - - -.- - - - - - - me of-scare - - - - ~ - - - - - -
Year elsss . .. ,

: Southern : Numbe~ : Northern ': Number- - -. - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - .
Num.erous

'e 1950 ·4,I I78 5,.7 2175.
1959 4,2 194 5,2 1856 '
1960 " 3,9 lID 5,1 887

Poor
I953 ·3,9 64 5,1 194- ,.' ...

1955 3,7 31 4, S"' 32"

I962 3,8 25 ..~, 7 .54
I969 3,8 124 4,5 456

----------~-~--~~----------------.
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!!!able 6

Rate o-r herr1.ng matur11;y with the .northern type
of scale of the 1969 year class.%•

• ~ 0 ~ __ -A' 4

: .1ge . : . - - .
• . I • Number
. 3: 4 : 5:6 .-------_.---------------------------

Ratio of the first
time spawners
Rate of recruitment

2,9

2,9

26,0

28,9

68,4 2,7

97,3 roo,o

680.'

-".---------------------------------

12



Table ?

, Ratio of h~rriDg wi'th diffel:'ent 'types of growth in

y~ar clas~es .l'.

Y
- : . . Type of growth : Relative abun-. ear . .

a 1· :. & : B : C : B-C : D : C-D : No : dancE'! 01' year
.. c ass ... classx_______________________• __ ••• 4 _ '" _ _ _

1947 29,6 6,5. 42,7 1,6 9,8 9,8 61 above average
1951 38,5 53,8 ·7,7 13 average
1959 36,4 29,4 25,2 0,6 6,0 2,4 975 strong
1960 39,1 7,7 46,7 6,5 169 ver,y strong
1965 62,6 29,2 4,1 4,1 24 poor·
1966 100,0 24 ~

1967 47,4 36,8. 5,3 10,5 19"
1968 23,9 69,6 4,3 2,2 7 46 "
1969 81,0 1,1 15,3 2,4 0,2 582 "
1970 93,8 6,2 16 ~

-~--------------------------~----

•x after Yudanov.1964,196~.

13



, Table, 8

Rate of growth of he'rring of 'the 1969 ,-ear eiass in the '

No~egianSeatcm.

. .-----------------------------------. ,

Area
: :Type of : L ': L =x. : L
:y ol"onth ogrowth t for-;. 1 • 2 • 3 . 4• ear 0111. °mula of sc:" . . .

. . .
• L • L "Rum-
: . 5 : 6 :ber

.11

:F
11 , '
3 C
10
3 C

11

3 C
11
3c
10
3c

.. 3 c
11
3 c
10
3c
11
3C
10
3e
3 c
10
3 c
11
3 c
10
3 c
3 c
10
3 c

1972
1973,
1971
19'13
1973 '

, 1974
1974
1972

, 1973
1971 '
1973
1973
1974
1974
1971
1973
1973
197'1
1974
1973
1973
1974
1974:'
I 973
1974
1974
1973
19,3
1974
1974
1973
1974
1974

rr
rr
zrr
X-XII
TI
TI
TI
TI
~r.l.
I!
X-XII
TI
:a
X
,I!
X-XIT
I!
J..I
II
X-XII
II
XI
X-XII
II
XI
TI
:{-XIT
II
XI
X-JJI
II
XI

ASI+I

ASI+2

, .1NI+I

J.NI+2

CN3+0

CN3+I

12, 8 23,2 26, 9 . 8
12,4 22,1 27,1 29,6 .18
11,3 19,2 23,4 ' ' 13
12,0 19,8 24,5'28,~ 64
10,8'18,5 ~3,3 ~7,0 29,4- ,_.116.
11,4 19,1 _3,6 ~7,1 29,2 . 17.,
11,8 19,3 23,8 27,3 29,5 31,3 17
13,1 22,6 27,4, 9
12,4 21,4 26,6 29,2 11
11,4 19,2 23,2 -la
11,719,4 24,6 28,8 23
11,1'18,9 23,6 27,4 29,7 62
11,3 19,1 23,8 27,1 29,1' 14
11,2 19,8 23,4 26,8 29,1 30,8 7
10,8 18,2 22,8 30
11,4 19,0 24,6 28,7 22
rO,6 18,3 23,4 27,3 29,4 43
11,0 18,7 23,6 27,2 29,4 16
10,6 18,3 23,4 26,6 29,130,8 5

_, 11,4 18,8 23,7 28,3' 23
lO,6 17,9 23,0 27,2 29,6 ,74
10,4 18,1 23,1 27,1- 29,5 .51
10,1 17,6 22,4 26,4 28,8 30,8 39

" 9,9 17,1 22,0 2'6,2 29,0 48~.·
10,0 17,3 22,2 26,2 28,9 138
9,4 16,6 21,6 25,8 28,8 30,8 79

11,0 18,4 22,8 28,4 ' 16
10,6 18,1 22,1 27,4 29,4 34
10,8 18,4 22,2 27,1 29,1 10
10,4 17,6 21,4 26i6 29,0 30,8 15
9,817,1 20,926,1 28,8 159

. 10,0 17,1 20,9 26,0 28,6 .57
9,3 16,7 20,3 25,5 28,4 30,4 36

______ ' ... _ - - ... ....... ... - - - _ ... _ ...... e- I
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, Table 9' '

"

Rate o;f'growth of the Atlantic'::"Scandinavian herring
of some year classes in_the Norwegian Seatem.

-" - -~- - - - - - - - - - - - - - - - - - - - - - - -:- - - - - - -

51+2

52+1

. N2+1

, '82+2

, . .
Typeo~ , ... !Formula : Year: L 'L L L

4
L ~' L

6
:.Number, ,

growth" . :of scale: class: ,1 2.3 5
. . .... , ..- - - - - - - - - - - - - -'.- - - - - - - - - - - - - - - - - --

1950 10,1 18,5 24,2 27,4 28,? 29,4 42 '
1969 n,3 I9,I 22,6 27,4.29,4 31,2,: 227
1950 . 9,8 17,3 23,8 27,128,6 29,5 ' 57
1959 8,8 16,0 22,2 26,4 28,3 29,5 766, .
1969 ' 11,1 19,0 24,4 28,4 29,6 32.I, 23, '
1959 8,4 15,3 2I,525~I 28,229,4' 278
1969 10,1 '17,2 22,~ 26,1 28,9 29,6 29

1950' 9,6 17,0 23,4 27.: 28,5 29,5' 456
1959 8,5 15,7 22,3 26,2 28,2 29,5 , 1677
1969 10,8 18,4 23,5 27,6 2~,4 30,8 116

N2+2 1950 9:4 16,6 22,6 26,7 28,5 29,5
.1958 8,2 14,9 20,9 25,0 27,9 29,2
1969 '10,2 17,4 22,4 26~3 29;0 30,8

91
. roso

83

• O'

'N3.+0

, N3+1 ,.

N3+0

" ,N3+1

N4+0

I~59, 8,3 15,0 20,4 25,2 27,6 28,8
1969 10,6 18,0 23,0 27,2 29,4 30,8

1959 7,8 14,1' 19,0 24,2 27,4 28,9
I969 9,9 17,1 22,0 26,1 29,0 30,8

1959 7,9 14,2 18,4 24,4 27,1 28,6
1969 10;6 18,1 22,1 27,4 29,2 30,8
1950 8,4 13,3 16,823,5 26,6 28,3
1959' 7,3 13,1 16,8 23,2 26,8 28,6
1969' 9,8 17,0 20,8 26,0 28,8'30,4 '

1959 " 6,812,3 16,2.19,3 24,9 27,4
'1969 10,0 17,4 22,1 24,6 28,4 30,7

305
187

'557
706

, ,589
75

1266
4473·
252.·

·507
26. .

, .- - - - _.- - - - - - - ... - - - - - - - - - - - - - - - - - - -

nQJ:ll1.:B ne'l. 14/YIl 1975 r. 3aJt.614 Tup. 200 OGbeM 2,0 DA: mH1I1T3l1PX
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