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Abstracu. The papcr deals w1th abundance, 1engthsage and sexualid
comp051t10n, feedlng, fatness, dlstrlbutlon of haddock and also-

‘ﬁ?w1th thc:mal condltlons in the Barents Sea 1n 1973. It analyses _
3 factors on whlch the dlstrlbuulon of haddock in the Barents Sea

L’,{depended.;

Dlstrlbutlon of haddock in the Barents Sea and also stabm~:$

llty and den51ty of concentratlons in a feedlng perlod depend

on abundancn and lengthyage comp031tlon of the pooulatlon, d )

' thermal condltlons in: icodlng areas and on abundance anu dlstrl-
flﬁfbutlon of main food- obaects, capellq and euohau 11ds (Sonlna ;
’7:7;:?:'1967, 1969, 1970)+ B

In 1975 catchcs taken 1n the Barents Sea mainly cons1sted
»ﬁ?of haddock of 31— %O cn 1n length, at the age of 4+ and of those
1“f_at the agc OF. 34 of tho ‘rich 1969 and 1970 year classes reu—if}
“fifpectlvely (Tables 1:2), In the southern Barents Sea haddock oi

-'di}ths 4969 year class amountcd to 68, O% and those of thc 1970

"1‘year class made up 20. 7m.kIn the Bcar Island-Splt barvcn area -

\*:oflsh of the year classes mentionsd amounted to 47.3 and 28.4%

:ff!resnectively b631des, a con31derablo by—catch of flsh at the‘
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age cf 5+ of the 1968 year class tock place in both. areas. glven

: aoove, they accounted for 8.3% and 11.8% resPectlvely.,:

_ In the hadqock pogula tion in the soutnern Barents Sea males
made Gp . 54 2%. A nﬁmber of males was conslder“bly lazger uhan»
thgt of females among fish of 16~40 cm in length, at the age of
2+ znd 3+ of tnn 971 and 1970. year classes,.: Amono flsh af the

:age of 4+ o? the 1969 ycur clasg males also predouanatel to some

cxteut (50, 9%) and femaleg nredomlnated among fish of the ﬂ968—
4906 year classes. It is known *hat males “each maturlty and
migrete from the southern Burgnts Sca earlier than females (So- "

nina 1972). Predbminanée of males in thé 4969 year class evi-

dences that the main quantity of fish were not yéﬁ mature and

rerained in’the‘BarehtsHSea. Judging‘by decrcase in a ‘quantity
of males, one can conclude that a gfeat péft of fish of»fhe
1966~19€8 year classes"already entered a spawning stocks, -

- Haddock abundance ir the Barents Sea was at a rather high.
level. An avgrage-woighted catch per 4 hburitrawling included :
546'haddbcks and this indicated the;highestsabundance observedlu
during}the all previous years, beginning from 1927 (Sonina 1969).
The'1969‘Yéar~clasé ofﬂhaddbck was more plentiful than éhat of
1950'which,qu_cbnsidered to be the strongest dné for the léSE
35 years. For instaﬁce, an average weighted cateh pexr 41 hour.
trawllng included 138 fishes at the age of 3 complete years of
the 1950 year class and 194 1nd1v1duals at the age of 4, whcreas
haddock of the- 4969 yoar class were reyresented in a catch by
2,0 and 500 flSh“S av the age of 3 and &4 rcspectlvely. An ave-

 rage catch cf haddock per 1 hour trawling was twice 1arger in

1972 and 1975 than that in 4953 ‘and 1954 it amounted to 2 1

and ,.2 centners agalnst 1 1 and 1 6 centners. It should be .



roted Ghat fishn of the 4969 year class sTow fastei than'those:of
vthc 1950 year clabs. For 1nstance, haddock of the 1969 year class,‘
has an average length of 32, 8 em, at the age of 2 and approx1ma~?§'
tely the same len th (33,0 cm) was found in fish of the 1950 -
. year class at tho age of 3. An average 1ength (39.8 cm) of 3 year- ,
‘olds of bthe 1969 ycar class was similar to that (40 0 cm) of N _.
4 yearholds of the 1950 year class and an average length (43.2 cm)
of &4 year—olds of the 1969 year class was close to that (45 0 cm) 4
of > year~olds of haddock of thc 1950 year class. Great dlfferen-;
ces are also found in weight. of haddoch of thc glven year clae-jﬁ

es. An. avcrage wclght of floh of the ﬂ969 year class at the age
of 5 complete yearﬂ is 600 g and that of fish at the age of 4

is 740 g, whereas an average wclgnt of flsh of the 1950 year classli*

.at tue formcr age is 330 g and that of haddock at the latter
age is 620 g. ’ R
bservatlons made slnce thc 10-th of May to the 10th of
June 1973 on board the P/V "Tunets" showed than an average catch
taken per 1 hour trawllng in coastal areas and on the Rybachya
:‘Bank 1ncluded 666 floheg and this indicates the hlghcst abun-'
dance Tound during the all prcv1ouo years (Tables 3, 4A). In
addition, this year a remarkably large quantity- of haddock
grated along the main stream of the hurmansk Current to the
| north~east. An average catch taken per 1 bour trawling in fuojt
the arcac ‘along this strean consisted of 500 haddocks (Table 4B)
Thus, Judging only by the abundance and lengthpage compo—
51t10n of the populatlon one can expect a forma tlon of donse t*:’

Ahaddocx concentratlons in the Barents Sea throughout thc ycar '

”‘_'and especlally in August—Octobcr on the Kanin Bank and in the




Kanin-Kolguev shallow area whera usuelly small and even-sized
fish feed on b»nthos.

~ However,. thls yca* haddock formea denve concenurabions

only in the flrut half of the year.

‘In 197) the ?arents Sea was. very warm. Durlng the 1ast
20 years only in ﬂ954 a temoerature of watcrs was SOmEWhat

hﬂgheL.-¢n spring and sumner a temperature anomﬂly in fhe 0—200 m

.layer in thv southcrn part of the sea vas O.5~O 7° hlgher than

the lopg tern mea n.,So, in July the nﬂar—bottom and surface tem—

pe“abureo on the Kanin Bank was 0.4° and 2° rbspectlvely hlgher

the normal.‘

Due to great heaL content of waters and abundant populatlon

haddock widely spre d over the Barentd Soa. Us ually tho main

quantity of haddock anublt bhe southern Barents Sea- but in the’

Bearrlsland—Sp; beigen area they occur in small quantltleg,
However, in ﬂorﬁl and May of 1972 and 1973 haddock were caught .
in great quantities on the southern and western slopes of the
Bear Island Bank._In'Jpne and July'somg schools moved to the .
nor¥h:and remained up to October on the Spitéber gen Bank, 1n
the South Cape Deep and tho West Spltobergen area.

In the southern Barents Sea haddock wintered in thc n§igh~
bouring western and central’areas as ﬁhey dobin-warm yéars. \
Fron Januéry to March'denéé concentrafions-occupied the-Norﬁhﬁ ‘
Central area, northern sloPe of the Lurmansk Shoallneuu ahdy

those of uhe Furmansk Bank, In mld-farch haddock concentratcd

on the F*nnmarL and Rybachya banks. Haddock startea to mlgraue

along the coas tal otream of the Current to the. easv 1n Aprll
sbout a month earller “than usually, and along th° maln stream

they m;grﬂted ln May that is. also much earller thdn 1n cold and”




'temoerato y.drs. In Nay and~JunP haddock mlgrated 1n{great Quanxl-
tieg both along the coautal and maln sbreamg of the Currcntsgwgv\,
(W1 . 4) In the oade pcrlod of the prevmous years naddock ﬁere
.not caught 1n guch quantltles on SlOPCu of the hurmanok Bank and
1n central areas (Lablo 5). uuch a vreat dlstrloutlon of haddock 3
,nas fonnd only in the warm 1954.-5: “ugigf:wfﬁgjli;jffxiiﬂfxﬁ
Thu», hlgh hoat contonb of the Barents Sea waters resulted

‘1n expansion of an area, mivratlon of a rreat quantlty of flsh
‘dln central areas ard decroase ln a quantlty of haddock m1gra~¢ng»
;‘to the south~oastern areas. However, the abundance of haddock
~m;xgratlng along tho coastal stream of the Current was at a rathcr;
‘hlgh level, = o
| ‘ Early 1n July baddock roached the Kanln Bank whore they
“are oaugbt together wi sh cod but stablo-ﬂoncentratlons wnye not
found, haddock fed on euphau511ds and qu1 hly m.grated to tho

: nortnsoast.‘ln mld-July hadoook dlupersed ov r a great area and
;dld no+ concentrate tlll tho end of Octobcr. Thermal condltlons
'Lon tLe hanln Bank in the Kanln—Kolguov shallow aroa and also

1n coastal areas were qultu favourable for feedlng of haddock
‘on’ bentnoo.; o n -_
A"ﬁi; It isAknown that 1n autumn hadoock form ocable concontra-{
7tlons 1n the south-eastern arcas 1n the case when feedlng of
haddock on cqpelln and euphuu511ds before was low and thelr fat-;
ness. 1n July-August is nob hlgher tnan 4.0—4.5%. B 1des, d13tri~
;butlon and don51ty of haddock concontra 1ons 1n June o~ October
?depend on. abundanoo of ouphau51ids whlch are more favourlte food.
lthan bonthos. A _ ,
In January-June haddock fed malnly on ben+hos and kept to

‘tbe bottom, tholr fatnm 8 was not great 3 8—5 1%. Feedlng of;
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ﬁéédgok gﬁ caﬁeiih‘w s,logvfbat yedr; in Moy fafnééogcfliéddock?i
1accounted on the averagc foxr: 4, S “ : ‘7' 4J.'

J » however, abunddnce of eupbauollds was several tlmcs hlghcr ‘
.than the long term mean norm. Aocordlng to deta ooualncd by “the:
"1aoorutozy of uea blclogy tne grcatest paxrt of ‘the tocx was

. repres nued by cold wuter uDOOlCS, Thysanoessa Tas bi{, (2/5 of

:~the total stocks) The prcuomlnant quantlty of- t“c ‘4¥i1“

. cruaraccan was found on thc Kanln Bank, in the KaJJn~Ko¢guov

- shallow area and in central arcas. Due to thls, as soon as.

‘:hddQOCL approached these areas  they staxtea to'feed on;euphau-»

'ollds and dlsperoed ir watcr layers. In July and Auvu,t fafncss
:Eof haddock thhly increased and accounted on the average for
67 and in somc garplcu it amounted to 7 8ﬂ. Haddock fecdlng oﬁ
: cupba‘sndu dni Lav1ng fctneugvovcr 5.5% never form concentra—.‘
ctlons (Scnlna 1370).,v c~,;f'; , “?“ : \sdf“;f{;l35

‘ Haddock utarued to schocl 1atc in Octobcr, iﬁmﬂo§cmber
and Doce ber thcy were found in greaL quantltles in central o
fare as and on tha hurmznsk Bark. Haddock mlgratcd GO Wiﬁteringd—‘

cas mc¢nly along the ‘main- utrcan of che Murmensk Current.,

- - l ‘ ‘ . N : » ' : A .

Conclusions

1. In the oovthern Barents Sca hcddock formcd dense
concentrgtlons in. January»June and. also in hovembcr and December
" 1073. In July-Octobor haddcck were scarce 1n wgte ;ayers._;f'; R
' 2, Ind1v1uu°ls of 21—50 cn in engtn, at the ugn of R ) ;i
;and 5 of the rlcb 1969 and 19 0 prevalled in thc baddock popu~iff
lation of the Barents Sea.:')’ e _"\ i” R  _ t' sf'f
| 3. Haddock dbundancc was at a ra hcr hlgh 1evel An avcrago

’WGlbhted catch tgﬁen per 1 hour trqwldng 1n thc vouthcrn Earenﬁs




Seavincluaod 546 haddocks apd thl& 1ndlcated the hlghest abun-

dance obs crvei durlng the qll previocus years, beglnnlng Irom
1927.
 .4,_In’qu1nP and summer a temperaturb anomaly 1n the O -;7

200 nm Iaybr in tLa eoufhern Barenta qed was O 5~O 7° hlgher

" than the lonD tela nesn norm. ngh heat conbent of waters

resultcd in expaudlon of vhe haddock 1nhwbﬂtwng area dﬂd mlgra-_

tion oi a grcat quanulty of fluh in cenvral areas along the malnb

"stream of the Murmansk Current. ;

5. Faedlnc of haddock on capelln was 1ow. Fatness of flsh‘

in Mey was on thc averaee 4e5%. Howevc;, an abundance of euphau~

>°JldS via s s2 CIdl tlmes hlghcr then the long term mean norm.‘

Due to thls, in July-October haddock fed on euphausllds, dlsper—

sed~1n.water-layers~and did not form concentratlons.'




- . Length and sexual composition of haddock in 1973
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‘ ‘_‘I'.he southern Barents Sca : . Bear Island-~
Length groups, ELengtb COIIP O~ Sex Tatio _ ‘ Spit;gggg;n :
 in em : sition . : “
: : -éNo. of % iNo. of _fishf: 2 e Lcngﬁiggmpo_
! Tish i . . . ) o o

f-15. @252 01 - -~ = - 2 0
1620 299 I,6 I - 100,0 - 23 o,?
225 6003 8,3 I7 I2 58,6 4I,4 96 I,
2630 I7840 9,7 =2II 130 61,9 38,1 169 3,3
. 31-85 84870 18,9 864 7I7 54,6 45,4 1012 19,8
36-40  4T008 22,5 1625 1290 55,7 44,3 1096 21,4
41-45 48141 26,1 1992 1904  5I,1 48,9 © 919 18,0
46-50 25439 13,8 II02 I295 46,0 54,0 844 16,5
51-55 6I70 3,4 230 387 37,3 62,7 503 9,8

| BG-60 © 1002 0,5 34 65 34,3 65,7 209  4,T
6165 360 0,2 19 I6 54,3 457 8 1,7
| 66-70 . 0 0,I 9 Iz 42,8 57,2 49 188
TS 53 0,0 4 2 66,6 33,4 44 0,9
7680 40 00 2 5 285 7,5 47 0,9
-85 13 0,0 I I 50,0 50,0 I6 0,3
86-90 400 - - - < 3 00
‘Total . I842I2 I00,0 6III 5836  5I,2 48,8 5120 100,0



Age and sex composition of haddock in. 19?3
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B A&e The southern Barcnts Sea + Bear Island-SpJ.tsbergen area
year la . ! - - e n e e e e simem e aee . o e e e g S A e b e s wrm e
\3o coMpo~- - . - z‘.ge conmo—

Sition . 503 rata.o Ll sition bex ratlo

TTo. of . . Fo.of
 Hent % oc” 1 00 rish

m'

,’~' 00 *e .l'. (X ]

: O’O’ i 99'
_2___ 256 2,2 64,1 359 o :3‘~ \I 0 ¢f753 8 146 2

3 287 22,2 54,2 458 37 28,4 59;6* 40;4;
C_4___ graT 68,0 50,9 49,1 624 47,3 - 60,6 39,4
1969"1‘ o S S ’ o i ;;. o |
2. g8 6,9 41,1 58,9 Iss II,8 - 67,9 32,
1968 | St ST A A

6 70, :,I 659 7. 58 62,3 37,7
A 7 . 0,0 14,2 85,8 13 . I,0  6I,5 38,5
1966 . | T ST

~3.

8. - . - 12 0,9 667 33,3
1965 - : . e ‘ -T}wM r~;
9 & 0,0. 50,0 50,0 2 L6 72,7 27,3

A0 s 9,0 40,0 60,0 IO 0,7 - 70,0 30,0

1963 : : : , T , ‘ T

® o

1962 -

2 - - - 2 5 0,4 80,0 20,0
1961 - | .5 80,0 20,0-

;lg ; -; 3 | 0,0 _ IOO,G"k.O,G,.,‘ 2 O,z- IOO;O;?MOQO,r
1960 o . 00w = D 0..0,0,

4 . - .. - . 1 01I 1000700

R = . SRRSTRE I - 0,I - 0,0 100,0"
| 1958 e 10l ) 100,0°

© Total  II945° 100,0 5,2 48,8  I32I 100,0  6I,5 88,5

2 0,0 50,0 50,0 9 0,7 44,4 55,6

st
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AR | , ., Table 3 -
Number of. Ladd'oclw ot different le'ng;bh in a catch Lal;en per 1 hour +ra’711ng in coabfal
- areas d."ﬂd. on the Rybachya Bank in May 11961-1969, in May-June '973 B

~’~u—~~~~—~-a-.-————-.-—-'-—-l.--.-~——“—‘-.—-—n----—.-—n————~~~-'u

- . .
A s RS GeE S Ges  Mma GMS S SR AT SN MmO ST TAG ANV SR DN SR Gl @ GER SEe SM MG T MM ML AR ST G M M MR AU W Sae G Bl SN b e aER me @A B e W e e e Bme e

1961 5,7 2I,7 8I,7 45,5 II?,0 155,0 80,0 27,3 6,1 0,9 0,3 0,8 42,0
1562 - 0,7 I,7 54 10,0 I45 250 238 13,9 24 0,9 0,6 98,0
1963 - 1,6 13,0 ”52,4' 52,2 40,8 14,0 4,2 1,7 0,6 0,I 0,I 180,7
1954 0,9 9,9 I02,0 223,5 I75,6 37,4 10,4 L7 0,2 04 -~ - 562,0
1965 0,2 0,8 4,5 43,2 I64,5 12,0 53,0 10,6 I,9 0,3 - - ©4I1,0
19 - 07 I,9 .20 I2. 06 02 - - - - - 6,6
‘18 oI 0I 04 34 44,4 II50 73,8 26I 6I I3 0,3 - 271,0
1969 - 9 45 1,4 0I I,9 36 24 II 0I 0I .- ;7
173 13,8 19,0 73,9 180,4 I77,6 I50,7 44,8 5,2 06 02 0T . - 66,2
%)

‘Mo investigations were carried out in 1970~1972.
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Humber of hﬂddOﬁkg in an ave age catch udkca pel A hou% trawling 1n aruds aLong
thc coasfal otream (A) and maln stream (B) of thc Lurmansx Cu“renu 1n Uay—June 4979;7‘V,'

: ’T'a”olﬂ ‘

Rybachya Bamk 0,3 7,0 10,4 18,8 42,6 3I,3 34,0 14,0 2
¥ildin Bemx  I1,3:2I,3 86,0 II3,5 150,I 8I,2 46,0 10,7 .I,3 0
West-coastal avea - 1,0 22,5 27,6 I02,7 I77,0 209,7 199,2 62,1 ILI
‘Bast-coastal’ avea” - 1,6 2,0 60,7 351,8 383,2 328,5 92,4 5,7 0,4
dotal - -0,7;313, 19,0 73,9 | 150,7 44,8 5,2 0,6 0,2
% | 0,1 2 0,8 E

i,Northrwestern slope of ' 2 i R S 'vﬂ‘ . '. f.f:i'J *  77 ‘vf¢f o “N£A7v~[;
- she Murmansk Bank 5 _O,Zfa.Z,BQ.IO,Zﬁ"32,4} 94,7 . 61 9;; 46 2' 16,4 2,1 0,8 0,6 - 228,2
' Forth-ecastern slope of @ - - Cage e L pae R B A MR AT A " pan Q.
. ghe Muriansk Banﬁp ‘vregf}f*;Q’4.-,b{9:?~g9’9;;;56’3,4 53 9 54 8 x@G,Z;; 3735jO,6j.0,41{9.2.2 _5‘?3229“
Northern slope of the “- _© . “ T o4 tr & amoa. A0 AL RE TR
Wurmensk Shosliness . .= . = .14 - IL,5 47,8 .}Qws 125 4 62,6-8,8 1,8 0,6.0,2.  362,7
South-western slope- of’ﬁ*”;' Q. z 9t o T Ceg R AR A anag"
Yhe Murmansk. Bank::p s ;3’3*-20 0. 465,9u;567,- .”7I 3. 71 3;;29 8,_,4:8;{0’4 ,,f,hhq*w;‘_‘¢;333o9! -
Murmensk Shoa*lnﬂss = 00,9 4,0”3428,8'.569 2..818- 102 & 48, 2"P37‘61.I’2?;0'9J;0l2t5 ff344,5}f_
ATotal co = '1,5.78,57-:83,7, 59, 0 .74, R 80 ,0-°36,6- 5,3..1,0 0,5 0,I- " 300,4

= 05 2,8 1,2 197 24,8 2667122  I,8 0,3 0,1 0,0 - 1000,

ey

-
-
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 .mab1e 5:

: Numbe“ of haduochs (1n spec ) in an averege 0qfcb PLT 4 hour
uIﬁWllng in May 1004—19u9 and in Mﬁv—Jupe 1979 .

the Murmensk Shoa- -

liness

N TS

g’ Yeanwn
Area I%I 1962 1963 1964 :I965 .1960 :1968 11969 11973
Nordkin Bank . - - - II4 102 I8 - - = 6 -
Norwegian Deep - 33 42 s 142 48 6 : A 23 o 60’
Finnmarksn Bank = 28’=H24. 6 8 6 I8 _14 \~1'12  54
Rybachya Bank. 79 I9T 92  360. 475 II.282 20 I62
Kildin Bamk  © 229 71 62 IS5 84 I 186 ' 27 462
gi:?coaml 735 77 349 204 1097 - 345 5 8I5
East~coasfal‘érea 509 i50 | 4. 27 < - - - 1227
lorth~western slone : ‘~.k16 ”";. i 37 : ;,*22é
of the kMurmansk Ban& T T - - “ -
South-western slope of ! e . |
the Murgansk Bank - = -, 4II - - 23  I2 334
Horuh—casvern slope of . :
the Miurmensk Bank - - - - - - - --.2833
Murmansk Shoaliness — f59‘ §52 - - - - -~ 345
Nortnerﬁ slope of | - t; - - - - _,»353
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A 111 the papc:‘ by Iv' A. Sonlna "D:x.stmbution of Haddock 1n the
Barents Sea Denendlng on Abundance of the Populatlon,

T‘*\ermal Cond:.'ta.ons and I'cae:d.1 ng Features 1n 1973"

 Fig. 1. Distribution of haddock in May-June 1973 according to

data collected by the R/V "'l‘unets" ( a number of spec:.— o

mens in an average ca’cch per 1 hour trawl.n.ng)
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