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The haddock fishery in the Barents Sea
in 1950-1974, their abundance and stock
'(biomasé) are considered in the paper.
The relationship between the fishery and
stock and growth rate of the specles is
analysed. The cause of ‘the abundance
reduction of immature fish populatlon in
1974Vis revealed. The forecast of the
" stock status(and‘possible optimum yield
_of haddock in 1975 and 1976 is given due
" to the asseSsment‘of the year classes
‘abundandei . , A v
oz Tx ' - "
Immature haddock mamnly inhabit in the southern Bar°nts

‘Sea and Bear Island - Spitsbergen area. The specles,reached
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athe maturlty,mlgrate to the spawning grounds 1nto the Norweglan
Sea. s usually,after spawning . mature haddock migrate back :
to ‘the southern Barents Sea in. small numbers (Son1na,1969,
'1973). il ‘ | |
‘ . Haddock start to mature Sane ‘the age of 3—4 years at
‘.the 1ength of .37-42 cn and on the whole they~become matured
at the age of 5-6 cdmplete.years with mean length of 47 ems-
Thus,haddock inhabit in the Barents Sea mainly at the age '
Eup to 7 years and cénstitutefthe bulk of“the catcheg_at the
age.Of 35 coﬁplete years (Konstantiﬁof'ahd Mukhin,1965§
SOnmai,-'x%?); Mean length of haddock in the Southern Ba- ‘
 rents, Sea in 1950-1974 was equal to 40°7.cm and their ave-
rage weight was 795 g (Table D+ |
Haddock at the age of 5-10 years w1th the. 1ength of
50-70 cm domlpated in the catches taken in theLNorwegian‘
~ Seal ‘ . » -
~ In 1950-1966 an annual mean yield of haddock taken by all .
countrles and USSR in the Southern Barents Sea constltuted
102 2 thou.t. 46°6 thou.t. was - taken by USSR. Annual mean
-yleld of haddock in the. Norwegxan Sea was 35° 3 thou,t, and .
in the Bear IslandrSpltsbergen area - 43 thou.t. (hlzovtsev,
Ponomarenko Sonina,Shestova,1970). The Soviet Union chlefly
undertakes the haddock fishery in the southern Barents Sea.
" DThe investigations showed that the existing fishery
'does not malnly effect the stock and abundance of haddock,

because the commercial mortality is gbeétly overlapped by
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natural fluctuations of ‘the yeat classes abundance. The

'n',haddock stock 1n the Barents Sea depends mainly upon the

. Aabundance of successive year classes,growth and maturity o
Zrates (Sonina,1969 1970a)% - < - A
' The abundance fluctuations of the Arctc-Norwegian |
‘ haddock year classes’ are falrly great° for fry - 250 tlmes.
' l The abundance of the haddock year classes depends ’
‘_‘mainly upon the - survival ccnditlons of fry (Sonina,ﬂ969,»;
Ponomarenko 1973 Hylen and Dragesund 1975) and at present
time it does not depend upon the parents stock value,smze-_
agw comp031tion and sex ccmposxtxcn of spawners,ratio bet-
ween recrults and second spawnses in populatlon and extru—
ded eggs (Sonlna 1969,19?0a 1972, 1973).

The efficiency of haddock fiehery 1n the eouthern Ba-
rents Sea depends upon the stock etate dlstributien and be— L
" haviour of fish,chiefly (Sonina,1969,1970b). The cosfficient
. of. ccrrelatlon between the. yield taken by the Soviet steam -
trawlers and thelr catch (stock index) per one hour trawllng
taken ln the southern Barents Sea in 1950-1963 constituted
+0°89 + 0'05. The greatest catehes of haddock for the period
‘analysed were taken in those years (1954, 1955.1955 1957, 1°64,
1962,1965,1?66,196 ,1968 1972 1973)aWhen the stock- was . falrly
_,éneat; In 1952;1968 in most cases the abundance and stock cf i
'ccmmercial stock of haddock were ‘on the average and good levels,
f" because in these years the abundant year classes dcminated in ; o
“':stockl S | ‘




;~In 1950—1964 one strong,51x rlch four average and four o
~ poor year classes were registered (Table 2). The year
vclasses~W1th the greatest abundance we refer to the ;;;‘  '
’ ”strong" ones. The next symbols for year classes are
| "rlch" "average" and - poor”. In 1969-19?1 the abundance
._ana biomass of the commercial haddock stock in the Ba—
rents Sea sharply decreased becausc of scanty of - the 1965,
:-1966 and 1968 year classes. In these years the haddock
»fyield in the Barents Sea considerably‘reduced, Howeyer,‘
in 1972 and 1973 the abundance and biomass considerably
_ increasad because the haddock of the abundant 1969 year
class reached the. commercial size and their yield was
record. In 1972 and 1973 the Soviet vessels took 176 and.
186 thou.t.of haddock,bhat excceded the maximum yield ta-
./ken in 1956,when the species of the abundant 1950 year .
class'st the age of & years constituted' the bulk of cat~
_ ches. In 1973 the haddock abundance in the Barents Sea was

- on considerably high level., 546 specinmens were registered

- in the mean weighted catch'per one hour trawling,that ex—

- ‘ceeded the. 1ndexes of relative abundance of population in
all the previous years s1nce 1927 (Sonina, 1969) The 1969
year class of.haddock was greater than the 1950 one, which

.~ up to the present tine was con81dered to be the nost abun-
f;dant for the last 35 years. So,if the specles of the 1950 ‘
.year class at the age of 3 complete years constituted 137° 7
i.specimens-in the mean weighted catch per one hour trawllng :

~ and at the age of 4 years - 193°7 specimens,then the 1969




'yéér»'clasé‘ haddock at the adequate age consfitutéd

"252’5 and 300 2 specimens respectlvely (Table 3). The ave-
rage catch per one hour trawllng taLen by the Soviet steam
,trawlers in 1972 and 1973 was twice higher than in 1953
';and 1954 "3 and 3 2 agalnst 1°1.and 1 6 centners. .
Ccmpared to ‘the previous year.in 1974 the abundance o
af populatlon ccms:.dera'bly decreased. 8o,if in 1973 in Uay .
and June in the coastal aress 666 specimens were registered ‘
in the mean catch per ane hour trawllng.then in 1974 - - |
;'193 speclmens.

"In 1973 the species of the abundant 1969 and rich 1970
yesr classes of 31-50 cm long domlnated in populatlon. The
fSPecies of the 1969 year class constltuted 68° qz in the
’catches and those: of 1970 ~ 20'7%. '

- In 1974 the catches of haddock in the southern Barents-

_ :Sea mainly consisted of the 1969-1971 year classes species

. of 31;55 cn long. The species of the abundant 1969 and rich |
1970 year classes constituted the same percentage : 39'5,and.
39°9%. The haddock of the 1969 yéar class was registered
in gr‘éatei- qtmntitiss than those of 1970 and 1971 year
classes. Conseqnently,ln 1974 the abundance-cf sPecles of
. the strong 1969 year class con81derably decreased,that ca-
useg.the abundasce reductiun'of immature fish p0pu1ation. S
The investigations showed that this took place.mainly in
consequence of early sex maturity of the 1969 year class
' species'and.tranSPQrt of mature fish into the\spawning
| “stock, | o | s




I is kmnown that sex maturlty of fish depends upon
.their growth rate. Faster the haddock grow,at earlier age
;they become. to be matured and earlxer mlgrate from the- Ba-
rents Sea (Sonlna 1967, 1969). :

| In the fifties-sxxties the slcwest growth was dbserved
for the 1950 and 1951 year classes haddock (Table #)iIn this

connection the species of'thesejycar classes asbg ?hole :

reached the maturity at the age of 6~7 years and ichabited -

in fhc Barents Sea up to 8-9 years old. Qomﬁarativcly‘lqw_
growth rate was typicai for the species of. the. rich 1959~ -
1961 year classes and they also matured later than those
of fast growing year classes and occurred in the Barents
Sea up to 7-8 years old. On contrary,the ‘haddock of the
1956 1957 1963-1969 year classes-had the high growth rate.
‘The specmec of the 1956,1957,1963.and 1964 year classes.

- reached their maturity at the age of 5-6 years. Much ear—
'lier the haddock of the 1967 year class matured. The males
ofifhis year'class.at the age of &4 years constitutca amohg'
~ the recruits on spawning grotéinds over 50%,and females = ab-
out 25% in samples collected (Sonina, 1972).

- The 1969 year class species were characterized with
_approximately the same grcwth rate"cs the haddcck of the
.1967 year class and thcy reached their maturity also early.
They started to spawn at the age of 3 years,a lot of fish
_matured at the age of 4 years and,on the whqlc,they beca~
me- matured at the age of 5 complete years: '




* 'The studying of the spawning population of haddock - .
-.,shcwed that in 1973 the"species of the 1969. yéér clacs at
bkthe age of 4 years constltuted among the recru;ts 85 5%.
, Besides the haddock of this year class at the age of 4 years
spawned for ‘the’ second tlme (4‘1%) In 1974 the haddock of_
the 1969 year class also domlnated among the recrults po~ N
pulatlon (94 5%) and among the second spawners the: speciesi
of this year class constltuted 32° 7%, ' "‘
. If in 1973 the "remainder" in the sPawning populatlon d.
’ (59 &%) exceeded the recruitment (40'2%) then in 1974 the
recrultment (77°9%) was considerably greater than the "re-'_~
'mainder" (22 1%). that was the evzdence of smgniflcant re-.’
cruitment. of the sPawning‘haddock population with the spe- -
cies of the most abundant 1969.year clas«,which the recru~d
- its populatlon was malnly consisted of (94° 3%) In spring
t1974 during the ichthyoplankton survey an cxtraudlnary
great number of éxtruded eggs of haddock was observed that'
" was also the evidence: of falrly great abundanoe of the‘
sPawning fish,and it was considerably higher than that of
.1959-1973. Tbns,the.maln mass- of fish of the 1969 year o
class. réécﬁed their maturit& at the ége'of 5 years adddv
migrated away fron the Barents ‘Sea, In- 1975 the sPecles off_
tthe rich 1970 and averasc 19?1 and 1972 year classcs cone- :ﬁ
stituted the bulk of haddock catches in the Barents Sea, |

"{ In 1976 the p0pu1ation will recruit with the sPecies of. the =

- rich 1973 year class. Thns in 1975 and ﬂ976 the haddock

. Stocks will be on ‘the average level and ‘in interests of
ﬁ‘~4;ational oxploration,tho annual yield in the Barents Sca




in these jears cah cohstihute_dodejao fhoﬁ;t;;'f
' CONCLUSIONS

, 1.In 1950—19?4 the abundance and stock (biomass) of
.haddock in the Barents Sea were on the comparatlvely high
level. The population was. rather regularly recruited withn
the abunoant year classes. From 1950 to 1973 two strong,_ .
elght rlch,seven average and seven poor year classes were ‘;
,reslstered.‘;zf_ SR ‘.. ~>. : fis yl '
| _ 2, Commerclal stook of haddock depends upon the abun--j
dance of\shcce551ve yeap-classes,reeruited'the cohheroia;
‘stoch and‘upon the growth"rate of sPeodesiiThe higher;the
growth rate,earlxer haddock reach the sex maturity and
-migrate from the Barents Sea, . . ' .
3.4 close relatlonship exists between the haddock .
stocks and their annual yield (r= +0° 89+0’05). . ‘
4.The 1969 year olass was more. abundant than the 1950 1
oae,that was considered up to present to be the most abu-~
ndant for the last 35 yeers. In consequenoe:of.thls in
11972 and 1973 the abundance of the commercial stock of had-
dook in the Barents Sea was the highest for the‘period ane-
.lysed..However,the 1969 year class haddook had the hggh
rate of growth and..on -the whole reached their maturity at
an_age of 5 years and.transported into the spawping‘stockz-
x-Considegeble abundshce‘reduotdon:ofAthe~immaturei£ish'ih .
the Barents Sea in 1974 was expls;nedimaisiy\by'this facty
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- Table 1

The indexes of abundance and stock of the Arcto-
Norwegian haddock in the Barents Sea |

gth : Mean :Number of spec:.-: Mean catch -

;
B
E

Eof one spe- ¢ welght of mens in average-— ger oge X
. . - ¢ hour trawl-
§ cimen,cn ::I;:,zpeca. : ;:;ggtggugftch : mg,centners
e e - ibravling  _: .

1950 33,0 625 128 0,8

1951 33,8 480 . I28 0,6

1952 30,2 380 264 I,0

1953 °  .34,8 500 223 - II

1954 37,5 630 255 - 1,6

1955 40,1 700- 329 2,3

1956 . 44,8 950 . 315 3,0

1957 43,8 . 860 232 2,0

1958 42,4 880 102 0,9

11959 37,0 700 129 0,9

1960 38,1 . 700 187 1,3 .

1961 42,9 950 147 I,4

1962 42,8 930 161 1,5

1963 . 40,9 760 . I32 1,0

1964 38,3 . 590 237 - 1,4

1965 41,6 765 236 1,7

1966 42,4 850 177 1,5

1967 . - 46,6 ., III0 162 1,8

1968 - 46,2 - %0 . 149 1,5

1969 .- 49,8 - I350 41 0,6

1970 41,5 840 75 0,7

1971 ' 46,3  II85 62 0,7

1972 . 40,6 700 330 2,3

1973 - 38,7 580 548 ‘3,2

1974 - 43,2 ®5 160 . 1,5

I a7 15 Is6 1,5

II



_ S . " Table 2
The abundance of haddock year classes due to the :
‘ data of young detemination and fishm i.n 1950—19‘75

______________ = - - - -
Strong * Rich : Averagé - : Poor ':
1950 19T 182 . ®
1969 1953 1958 1954

1956 1963 1955

1957 |  I964 . ree2

1959 . Is€T 195

1960 I 1966

1961 1972 1968

- I970 | -

1973

CEN SRS NS R SNV ey Ey tmp QLY SRE um Gy SN WP GEP WD Gur AUP WP WEE D GNP AED MED IS NP SRS Sus SAD CMEs Swe TR &




R , } ‘Table 3
' Number of the 1950-1970’5e5r‘c1asses‘hAddoék;at'différéﬁt B
age.-.:i_n the avérage-w_eighted cateh per one hour fraﬁlj‘.h'g T
(in. specimens) - ‘

L aur Gur e S SES G GIP MR SEL CMD RS SET CWR SIS SEE SUY s GED AN CuR MNP RS NP MY SRR SR R SN e e e

o : e Age, years ;
‘Year.class P2 3 141 5 Y iyoigig ; Oyer
‘1950 . I57,2 I37,7 193,7 245,7 207,83 75,9 13,2 2,4 2,2
1951 = 27,8 13,9 29,4 22,6 .I3,6 4,4 1,3 0,8 0,3
1952 . 4,3 18,4 10,3 I2,7 4,2 0,7 0,6 0,I "0,I
. Ie53  I?7,9 46,7 96,0°39,6 II,9 2,3 I,2 0,9 0,2
1954 10,1 185 9,5 5I I,5 0,5 0,5 0, I =~
1955 3,4 6,7 88 79 I,9 I,003 0,I -
1956 = 2I,I 70,8 84,2 39,5 I?,5 5,0 I,2 0,6 -
1957 26,5 67,4 55,0 3,0 7,I I,7 0,6 0,4 0,2
1958 9,9 27,5 27,6 II,6 3,8 0,8 0,4 0,I =~
1959 19,2 59,9 64,0 39,9 I3,0 3,0  I,2 0,2 0,2
T 1960 14,0 39,0 115,7 80,I 27,4 10,0 I,7 0,3 1I,I
| I96I - 4,1 69,0 119,3 64,6 28,5 4,6 I,4 0,7 1I,0
| @ o Iee2 - 4,4 B,4 23,4 I7,9 3,3 I,3.I,0 04 0,2
1963 ‘7,4 48,7 70,0 3I,4 6,6 3,7 I,8 0,6 0,2
Is64 - - 9,I 33,9107,0 23,I 9,4 2,5 0,7 0,2
Ise5 ~ 0,2 - 0,8 I, I3 0,5 0,6 = o
- 1966 - 2,2 27 1,7 2,6 0,I
-I967 4,8 54,6 37,6 30,4 2,4
- 1968 0,6 2,9 19,5 25,2

- 1969 - 13,7 252,5 300,2
1970 21,3 I70,0

13



'Q Iable 4

Mean length of the 1950—1972 year classes haddock at

different age in the southern Barents Sea.(cm)ia'g _3“ ‘

14

NS SEr EP N W MNP GRS TN G GED SEV GNP G NP A N GuD RAR G W G GG ean SAD my S G tur oW e ows e

;;;;;; 2 i3 faisie T
1950 29,2 33,0° 40,0 43,0 48,0 . 52,4
1951 25,4 33,6 .36,6 43,4 49,2 56,0
1952 . 26,4 30,8 38,3 44,2 49,3 56,0
1953 25,I 34,5 40,5 45,2 5I,I = 57,7
1954 32,0 34,6 .- 40,9 45,9 5I,4 63,0
1955 26,5 - 34,5 40,5 45,4 55,7 . 62,4
1956 29,6 37,I 42,3 5I,0 - 57,5 - 60,0
1957 30,0 37,8 45;5 51,0 - 55,5 . 64,4
1958 28,4 - 38,5 43,9 47,7 54,I. 58,8
1959 29,5 37,0 41,0 45,4 49,6 53,8
1960 28,4 * 35,0, 38,7 4,0 49,2 56,4
1961 28,8 - 34,I 40,7 45,9 53,9 ' 59,
1962 28,9 37,5 '-43,0 5I,0 56,4 62,7
1963 32,I 36,9 46,0 52,0 . 57,7 64,3
1964 29,5 -39,4° 44,9 52,3 59,5 65,4
1965 33,7 38,4 . 46,1 54,7 63,2 66,8 -
1966 - 37,5 .45,3 52,8 59,2 - 62,4 78,0
1967 31,3 39,8 48,5 54,I 60,6 - 64,3
1968 30,I 39,3 45,5 50,7 58,7

1969 32,8 - 39,8 43,2 54,0

1970 30,8 35,2 43,8

(1971 30,8 35,6
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