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| abundancé 1ed foithe <-1;opp:r.ng of +helr £1 snerv vonducted. by
“Jceland and UQSR 81nce 1970 and by Ncrway - since 49710 By
.4973 the age compositlcn of the s ock have changed effici—

ently: the spe01es of the 1069 year ‘cless ccnsultuted the

overwholmlng mﬁaor;ty o* Tfish in the stock, In December

'49,3 an asgessnent cn the abundanue cf the wintering her— f

ring,which‘had fcrmed the cqncentra ions in the eastern

Norweginn Sea was carried out. Due to uhe data cf the echo-

and photogrrmmetrlc gurveys tke +o+al abuudance of herring

constitutgd 0,22 mill.t.

A recnn+ status of the sprlng spawnlng Worveglan her-

r1n~ abundance is continuved to ba Lnﬁer the serious appre~

\hcn81ora in relation to their future. h

It is shown from documents of the ICES ‘VWorking Group

"'on Atlanto—ocardlsn Herring (Anon 19/¢) that the uotal

. yield of adult and preonawnlhU hewr ng taxen by all coun-

%) gpe Polar Rgsearch‘Inatituté of Marine Fisheries and

Oceanography (PINRO),lurmansk,USSR.
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_trics was cqual cnly to 273.1 +hsd t. at the absolute ;;
‘abundance of adult stock amounted to. 2 mill t. in 1968 ;T
and it continued to dncrease rapidly in the subsequent
years. . | '
Sincc 4970 Iceland and USSR have stonped thcir Li- xs
’ishcrles completely. Norway kept fishing on prespawning‘
and spawnlnr hcrrine up to 1971 inclusi“e,but tn» catches
acompared to those in 1966 havn reduced more than ?O
’;times. The ‘total Norweglan yleld in 4971 constituted
only 6 9. tnsd ts ' o Q
o The estimates obtaincd by Dragesund and U11+aag
f1(1975) ahowcd that 1n 1o71 the stoc? of adu1+ Rerring ;?i
miqht be not more than 0.03-0 oL mili.t.,and the ‘abun- ‘
dance of 4 year olds hcrriné and oldcr - 0.09-0 14 -
‘i09 specimens. v ‘ R
In 1970 thc 9-11 year olds herring of the 496ﬂ-_~
1959 ycar classes were practically predominant all over
»the areas of the Norwegian Sea (Selchrstov 1971). By
1973 ths. agc com9031tion of thc mature stock hag becn
\efficicntly changed (Table 1). The spccles of the 4969
year class were dominant the part of wnich spavned out

for the first time in sprinr 1975.;1

| In February 1973 the herring of the 1969 year classf

constituted 70 6% 1n prespawnlng concentrations on the.

spawning grounds of the Norwcgian shelf.
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Due to the duta obtained from board th*i .V Aca-]

demlk Kn1pov1ch" a number of herrlng in this area was 4

__too 1nsuff1c1ent.

- In- autumn 1975 the wznterlng hcrrinv concen*rati—j

L

ons wore observed in the. eastcrn Horwegian Sea, the
species of the 1069 year c*ass constituted 95. % (F g.d).
An instrumenta‘ survey aimed at hcrrlng BtocL asaess—-?
on dlstribution of shoals was undertaken from board
the R.V."Fridtjof Nansen"on 27-30 Wovember 1975..£o‘§
coneequence tho araa of concentra+iona of uhe main.hor-é
ring schools (Flg.1) was regzstcrea.?rom 1 to 5 Daoem-.iv
b r the determinatlon of the vo]umes and d-neities or .
concentrations was carried out by m3ans :0f echo- and
pnotogrammetric surweys oboard the R V. "Aiaid" | |

,‘ The ochometrlc surVey made on. 2-) Dacember accor—;:-
ding to the known rethods (Truskanov and ohcherbino, |
1962) revealed 47 separato concentrations (Table 2).‘
Ihen- total volume was equal. to 830 x 1082, e

Local and averago deﬂsities o* the concentratione ;
were determlned by meens of photograwvetric aurvey;con-L
ducted duo to fhe methoas us-d at’ PINRO during seve-}aj
ral years (Zaferman 15703 Truskanov and Zafermon,1975).

On the wholo 13 serieo of underwater pHoto*rsphy
e cdrrled out by means o he automaiic camera ”Trd—-~

ton ,thaw was mounted to the trawl or lowersd into the

shoal during thc vcsael's drift.'



In total,191 pictures were taken in the chernle.The
'diétances of phofogréphic visibilitv snd vieible
volumes of waters were determincd by the plnﬁ
metrlc survey {fable3). Local densities of the sho-
als were obtained from a nutber o fish in one photo
divided by the value of the visible volume in cubic
ﬁetres:‘_ RN
: - th
S =
- The mean value of the local density of the concen.
’*ftrations‘ JO = 0.88 M-,
+ 'mhe mean values of dcn51ty 1nclading the irre-

' '<gu1arJtJ in shoals dlstrlbut*en were also found. The-

"““se values were determined per each trawling or drif-

7:3>ting.by;phoﬁo automatlc-and}calculated due to the for-
V: 7mﬁ1h:?~ |
| S = nVv,

The average density for the Whole area_of_sho~
s_fals locatlon was obtained on 'the basis' of data on ‘

‘1”5a11 series of photo surveys.
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Calculationq on herring sbundance were made by

= 0. 26 "‘1-3

two waya°“
‘1°t wav.‘If the total ghoals volume Ef\/ 820 x 10 m3
‘..nd average shoal density J’a: = 0,88 m -3 s then the to-

tal herring abundance has been estimateds



Z N ﬁ Z v —7ﬁ I 106 Bpec.’ice. by‘ es‘timtes
"at weight,when averege weight of 4 specimen was 304 Ee

Z P 304 x 1075 x x 750 x 105 % 2,22 x 10° centuera.
L At the assessment on weight by separate length’
~group3 of herring the result is the same' :

LMD e m m iR
| Welght (g) 268 - 306 . 325 348 358 463
% 17 6.9 55.1  28.0 1.7 0.3 - 0.3%

Z P = 2.22 x 10® centners
2nd’ waz. A total square of the shoals locatwn (S
sq.mlles) ,end also nean heignt of‘ shoals (h 5 m)
was found from ;aole 2. Average specif:.c abundance ever

this. square (a number of tish per eq.mile) is the fol- .
‘-owing. o | v

Qaf ﬁv x h,, x3.43 x ‘106 36 x 1069pec./sq.mile. -
Over the whole ares occupled by. the concentratlons there
were | .

ZN 20 z 36 x 0% = 720 x 'IO 8pecey.
i.e. by est:maues at weigh‘b ZP = 2. 19 x 106 centners. -
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"The results obtained by two ways have been coin-
sided. Total abundance of herrlng in the concentratl—'
sns observed in December 4973 is taken to oe equal to
0.22 @ill,t,
| \ Research—séouting Cbservations carried‘out in the
western Norwegian Sea from Yan Maycn to the Farocs in o
'tumn 197) dld not show +he herrlng concentratlozs on
the traditional routes of migrations in that area,

: "“his permits 'ﬁs to suppose "hat the herrﬁng concen- @

fratlon win*erﬁng in the. ~astern Norw»glan Sea constitu-

‘ted the main part of the atocks.

I I

- CONCLUSTIONS

1e In 1973 the age~~omposition of the At¢antc—Scandi-
an herring changed eff cxently. The spec+es of the 1969
year class constltuted 70 75 of the prespawnlng concenu
trations. in Februa“y on the spawning grounds and 95. 9%
of the w1ntering concentrations in November-December |
in the eastern Norwegian Sea.

2. The total abundance of the w1nuering herrln? ]
concentratlons in December 1973 cons+1tuted 725 mill.
spcc. or 0 22 mill t. duo to J'he eohomeuric end photo-

grammetrlc surveys.



~Table 1
Age comp051ulon of spring sparnlng herring

~in the Norweglan Se1 in 19?1 1975

S 241 3t ot 4t 3 5t 164 174 18+ 19+ X0t oITo 1I2+ sI34:Ibi:n

—_.————\—-—_————--—————.——————--.--_——-———_——---.—x-——-—"

| 1971 15,1 2,3 2,6 1,5 2, 6 2,8 8,0 10, 5'21,6 20, 2 2,8 - - 3%
1972 - 26,2 19,5 21,5 9,5 6,0'5,2 3,4 4,3 2,6 34 ?tf ?f7‘II6.-
1975 - 0,8 92,4 5,1.0,7 04 0,1 6,1 4+ 4 4 0,2 0,2 229
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Table 3

Asszesoment on densities cf rerring concentrstions

“according to the data of underwater photogramuetric

survey
. ‘ : : Number of fish I :i—l:.:ﬁt B
ITIOQO-L‘.‘ . Xgisible : ng&r s DEBS.., Ly 1§41 7
lowering ci - P 0f L yazipum® Total ¢ Shoal ° Average
: vater : thotoes:l S .- :
canera Y el g . - 4in ons : 3% .. e i
b ‘i B iphoto H,: POTES : «fi i fav
(] T
* Camesra didn't operate
2
3 1,8 10 2 i I,IT C,22
4 5,3 ic 4 16 0,75 10,30
5 5,3 16 5 20 0,94 0,24
6 5,3 & 3 5 0,57 0,19
7 - Camera didn't operate
8 5,3 12 4 13- 0,75 0,20
9 5,3 10 3 e 0,57. 0,15
® I0 0,3 16 I 4 unreliable -
11 10,8 7 17 25 1,57 0,33
I2 5,3 2 3 3 0,57 © 0,28
13- 0,9 6 I 3 1,11 10,55

”-Av.'o;ssf Av.0,2¢6

Rl S - i e emae wem s e wah e eew Tar WS e AEE Sws S wEB . WA We e A 2ER bR e A

€y¢



Pigure Captions

to the paper"by Seliverstov,A.S.&>M.L°Zaferman’

"on Herring Stocks Status in the Norwegian Sea" .

rlg.1 The area of the wintering herrlng concentratiOﬁs

distrlbution in Novomber—December 197BU
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