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1. The state of whiting fishery 'in 1962-1973 i~ stu- .

died.

2. The biological and atatistical data in1icate the

existence of two distinct whiting stocks in the

North Sea with a conditional boundary dividing

these stocks along 55°N.

3. To solve the problem of rational fishery, an attempt

was made to estimate the mortality of whiting and the

intensity of fishing•.

4. The calculations ware baaed on the material collected

by the Soviet commercial ships in 1967-1973. This

material was used in obtaining the parameters of

growth equation according to Bertalanrfy. the cor-..
relation between the length and weight of the fish, the

mortality rates, the aga of optimal exploitation for

. both stocks.

li'ia demonstrated that the fishing intensity in'these

. years did not reach the optimum level.
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Whiting is oneofthetraditional'tisher;yobjec'ts

, amoDg the gadoids of the North Sea., The y1eld of,this c
species on a .orld scale for 1962-1973,1s given in'table, 1

( 5 ). '

,!rAßLE 1
.

TBE YIELD OP WHITING PROM THE HORrH SEA

•

'1962

1963

1964

"1965

1966

, '1967

1968

1969

1970

1971

1972,

1973

.
, .
... ,CATCH IN TROUS., TONS

87.3

118.1

, 91.5 . ,

112.8

157.7

92.1

" 145.2

199.0' ,

181.5

'112.2

108.7

141.5

In some ,.ears, whenespecially strong year~claBses entered
, .

the~tiBhery~ its' total catch 'b; the EurOP8aDC~untrieB exceeded

'the catches of haddock and conslderably exceededa total sa1the. ....

catch. Thus, tor the pe~1od ott1ve ,.ears .'trom 1966 to 1970 a

'total catch of whiting reached'775.6 thous. tons, while that ot

sa1the was '548, 'Z thous. tons.,'

"
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Aseries'of studies,on biology and fishing of whiting'

suggests that.thereexist two distinct ,whiting stoc~s in

the north~west and south-east 'parts of the North Sea,(6 -8,

10) •

Since1967AtlantNIRO has been carried.out the studies'

ofthe North Sea whiting stock:conducting:regular '.

. , trawling surveys,the results of which are annually
. .

.,publ~shed' in the ,ICES materials~ The parallel of 55Q N was

taken as n conventional border between the two,stocks.be­

cause of the lowest occurrence,o~whiting in this area. In

• '.~ ' •• ,0 ~ ,

. I,,·

".
, '

relation to increasing tensity of fishery in ~he'North Sea due

to undermined source of'sca-products and a decrease of
, , ,

catches of major commercial gadoid specios, we have made

an attempt to estimate th~ mortality und fishing intensity

of whiting, to'solve' a problemof its rational fishing.

The calculations were basou on tha material obtained

by the Sovlet fis~ng ships ror .the period 1967-1973. To ,

apecify a' dependence betV/ee~ the length' and weißh,t of the

fish, a total of 11500 measurementa of ~hiting weight

and length was processed which gave the following ratio:

W= 0.0073 x_e3.0624

•
.'.: I ' The,regular~ties in whiting growth ware' studiea basing

"on thedata collected in the North Sea northward and south-. '

-ward of55°N. Mean lengths o~ w~ting for the fourth quarter.
of.1968-1973 are "given in table 2 by areas.



AGE': .
"A· "R' oE 'A

Northv/ard .cif 55°N- 'Soutliwärd of "UON

0 15.76 16.00

• 1 22.54" 22.13
'I

2 29.42 27.65

3 34.36 32.4)

4 38.80 35.01

5 42.46 36.67

6 44.94 38.20

7 45.90 38.30

Based on these data the following parameters of Bertalanffy's

equation were calculated:

•
Northward of 55°N

L = 55.. 31

t o = -0.90

K' = +0.21

Southward of 55°N

L -41.52

" t o =-0.81

K =+0.32

The material collected by the"Soviet fishing ehipe

made it possible to get an idea of age compoeition of whiting

catches from the North Sea (tablee 3~4 ).

,
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'JlABT·lIS 3

.lGE COUFOSITION OP WHITING. FROll OOIlMERCIAL .

CATCHESt %t northlrard of 55°ll

.AG!: Y E A R S'

GROUPS . 1967 1968 1969 1970 . 1971 1972 -1973

•'0 - - -
1 ~.4 27.9 6.7 1.4- 13'.7 41.4, 59~6

2 20~5 38.8 47.8 13.4 20.9 25'.8 25.1 ,

3 18.7 15.1 27.1 63.9 15.1 10.7 9~7

4- 13.8 7.4- 9.8 16.4 33.4 4.3 3'~'O

-.. " . 5 13.6 2~0 3.7 3.4 9.5 11 5' 1.8, .
·6 ' 3.0 8.8 0.7 0.8 3".'3 .3.4, 0.5·

7 3.4- 0.7 1.5 1'.8 0.2 '

8 0.8 1.6 0.1 0.1

9 - 1.0 •. TO'UL 100'.0 100.0 100~O 100.0 100.0 100~0 100.0'

',6



~GE'COMPOSITION OF WHITING-FROM

COMMERCIAL CATCHES , %, southward of 55°N

. '

•: 1969 s 1970 s 1971 s 1972 :,19731968

Y E A' R S
AGE :--------------......--.;;;---...;;;;...----------

., ' 'GROUPS s 1967 :

0 ' ' !. :- . - -
1 8.9 ~.6 O.O~ 11.7 79~5 61~1 49.8

2 :50~8 45~O 48.9 29.7 14'.6' 29.7,'-, 39.7

3 45.5 24'~8 21.7 5~.5 2.7 7'.9 9.7

4 13.8 13.5 13.5 3'.9 2.4 1'.0 ,',0.6,,"

5 0.7 10~7 10~0 0.9 0.7 0.2' :'0.1 '
"""

6 0.3 O'~5 2.7 0~3 O~1 0.1 0.1, .. ... • 'I',· ~ .' "

_7 0.1 2.4 - ,

e 8 O'~77

TOTAL 100.0 100~O' '100.0 100.0 100.0 100.0 100.0

Basing on the data on length-age composition and using
,

'an empirlc correlation b~tween th.e len~h end weight we ha~

calculated the catches in numbers. Then the data obtained
e,.,

were analysed 'b,. virtual population method modified by

SChumacher (II) in order to estimate, the instantarieoUB m9rta-

lity rate, and the size o~ the stock in numbers (table~ ~t6.'
, .

7,8)~
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TABIiE 5 " ,

. FISHING MORT.AL1Tl! RATE (F) FOH WHITIhG,

( ~orthwa~ of 55~N~)

Y'E"A, R,,'S
.lGEI---:~--------==--~~"';;:;";-'::='_-----------

1961'~19~ 1963 1964-·1965 1966 1967,1968 19691970 19?1: 11' MEA.N

VII 0':91 0.56 0.34 2~'15 1'~90 ' ~

v:rn .- '1.05,-

~~39 0.29 0.70 0.09 0.36 0.87 . 0~450"

0·~50 0.78 ~·.291;.14 0~~860.83·~ ~'0;734-

0.66 0~?8 O~49 0'~70 O~?9·0.92 - 0.?23
~ . '

1.36 0.66 0.69 0.89 0.58 - - ' 0.840

I,

11

In: ,
IV

V

VI

0'.60 0.61 0.31 O'~48 1'.20 2~16 ­

0.80 0.90 0~18 0.11 O.?? 1~90 -

" 0.~93

0.?80

1.170

TA.BLE 6'

'AGE : ...-.;Y;;",,-....E__.-.;;;;;A._.;;;R__.._S:...-__•' _
, .

1961 1962 1963 1964 19651966 1967 19681969 19?0 '19?11 F MEAN.

, .v ' . 0'.04 0.92 2.34 2.23\'1'.'98 0.:65

VI 'O~?9·6.08 -, -

r
IX

,'In

IV,

O'.O? 0.03 0.02 0.001 0.03 0.30

6.32 '0.63 0.65 2.31 0.03 0.09 -.

0.43 0.617'.1.64 ·2~3a'1.15'0.13 -

0~30 0.47 2.16 2.03 1'.86 1'.84

-'

0~09

0.6?

,1.07
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"YEAR) '. : ~..::Y_...:E=_'__=A.__=R=__::.S _

CLASSES: 1967 1968 1969, 1970 1971

,',1963'­

1962
,.~.. ... . ~

1961

.......
· .":0' ..

,
." ..., .."
~ .'. ~

",-. , ..

., ,

-.' . '.~ \ .· . ~ ',.. .

. I:', '
'.

' ...
::\ ~ ,,>

,'l". ~, ,
· ...

• 0; ..... _~

", ",
, "

.11 ' ••

"

, .

, Ilean tishing mortality rates (F) :ror northern and

southern stocks were 0.83 and 0.84 accordingly.

The estimation' of instantaneous natural mortali~y rate :

of whiting was made according to E.Shemina and P.Tjurin

(2,3). In both ca~es~he value was O.~.

Thererore, the values of total. mortality rate :ror whiting

in the period of 1967-1972' were 1.23 no~·thward of 55°B and <i "

1':24 southward of 55°N.

The age a1; optimal exploitation was determined, by the

formula of Kuttr,y and Qasim (9). The estimate of,age'together,
• --..; • • ._ '. I

, ' with'corresponding lengthare given in table 9. /

TABLE9

AGE AND LENGTH OF· WHITING AT OPrIMAL EXPLOITATION

"t. ". .

.- .~ .' ~ .. Southward of 55°N,

t. = 3.40

.' , l~ =30.91

,. "to = 3'~01

l' = 29.35' c

, I

-,;..--------------------------,- .
Further we atteepted to specif,y the optimal exploitational

", : 10
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level at average level of recrU1tment, by means,of a model',

suggested by :Beverton and Holt (2).

The analYsis of variabilit7 in yield per recruitment data

.' (y-,~ )Bubject ,to' fishing intensity-ind1cated that

the maximum y';,eld per recruitment could be reached, if' fishing
, .

•
intensity corresponded to instantaneouS fiahing mortality

rate of ,1.2.

From the comparison of this value w1th the mean

fishing mortality ratefor 1967 - 1972 it 1s evident that

the fishing intensity for these years was fbr from optimal

level.
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