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Heport o~ the North-East Arctic Fisherieo WorkinR GrouE

1. Participation

Nr D.J. Garrod
Mr A. Hylon (Chairman)
}!r B.W. 'Jones
~!r S.D. Melnikov
Dr V.P. Ponomarenko

United Kingdom
Norway
United Kingdom
USSR
USSR

Mr D. de G; Griffith, ICES Statistician, also took part in the l-Ieeting.

2. ',Terms 6f Reference

,At the 1913 Statutory'Meeting of ICES the following Resolution (C.Res.1913/
2:20) was adopted:

~'It was decided that:

the North-East Arctic Fisheries Working Group meets at
Charlottenlund fram 18 to 22 March 1914 to:

a) continue assessments of the Arcto-Norwegian cod and
haddock stocks;

ob)

c)

d)

ossess tho effects on individual countries' catches of
the proposed increase in mesh size to 145 mm manila;

examine the proposal for such an increase in relation
to other proposed regulatory measures, e.g. quotas; ,

examine the effect of the proposal concerning mesh size
on the size of the opa~min~ stock and whether it would
obtain the optimal level of recruitment."

3. The Status of the Fisheries

3.1. ~ (Tables 1 - 4).

At the1913 Meeting of the Working Group provisional catch'and effort
. statistics were, not available for all countries and therefore the data
for 1972 given in this Report differ fromthe estimates which were given
in the laotReport. '

In 1913 there was a big improvement in catches from Sub-area I and Division
IIb resulting from'the recruitment of the 1969 and the very rich 1970 yenr
clansen. Catchea in Division IIa declined as expected os a result of the
reduced size of the mature part of the stock. The abundant 196; and 1964
year classes which gave improved catchen on the NorWDy coast in 1971 and
1972 are no'W post making thcir maximut:l contribution to the catches. The
sp~\mina fishery is now expecte~to continue to decline until the 1969
and 1970 yoar clanDes reach caturity.
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The estimates of total fishing effort on cod in English and USSR units (Table 3)
give conflicting indications of the trend in the amount of fishing. Part of
this discrepancy is likely to be due to an underestimate of catch-per-unit- •
effort of English trawlers because of rejection at sea of young fish. The
general impression, however, is that there was an increase in the amount of
fishing in Sub-area I and Division IIb while there was very little change in
Division IIa.

3.2. Haddock (Tab1es 5 - 7).

The estimates for haddock landings in 1972 given in the 1973 Report were much
more seriously in error than were those for cod. 1972 catches in all areas
shoved big inoreases compared with 1971following tbe recruitment of the
abundant 1969 year c1ass. Catohes inoreased again in 1973 in Sub-area I and
Division IIb, but the deoline in Division IIa resulted from the reduoed size
of the mature part of the stook as yenr c1asses after those of 1963 and 1964
are of lower,abundanoe.

Fishing effort on haddock probably reduoed slightly in 1973 after an increase ~
in 1972.

4. Fishing MortalitY(Tab1es 8 and 9).

Provisional aga composition data were available for catches in 1973 taken by
England, Norway, Federal Republio of Germany and the USSR. These data pro
vided the basis of estimates of the age oomposition of the total 1973 oatches
of oodand'haddook which were used to update the Virtual Population Analysis
(VPA).Revised' data for the 1972 oatches were also available.

For cod, estimates of fishing mortality in 1973, used to initiate the VPA,
were similar to the values used at the last Meeting of tbe Group. These
estimates were derived from information on probable trends in fishing effort
with additional guidanoe from an analysis of the data by a nev method
(unpublished) being developed by l~ J. Pope of the Fisheries Laboratory,
Lowestoft, England. For haddock, values slightly lover tban last year were
used since it is believed that the fishing effort on haddook in 1973 was ~

slightly lover than in 1972. Results of the VPA are given in Tables 8 and 9. ~

5. Recruitment (Tables 10 and 11).

For ood, the year clasaes 1965 - 1968 have all been very wenk (Tab1e 10). The
fisheries in Sub-aren I and Division IIb are now beginning to benefit from the
reoruitment of more abundant year classes. The 1969 year olass now seems to
be not so abundant as had appeared from the rather poor provisional data
avai1ab1e at the 1973 Meeting. Tbe most reoent estimate indioates that it is
slightly above average size. Tbe 1970 year claas which reoruited to the
fishery in 1973 is fu1fi11ing ear11er expectations and it 18 we11 above average
abundance, a1though it is still too early to havean acourate estimate of its
aize. Cf tbe subsequent yenr claasea of cod, tbe indications from O-group
and young rish surveys, are that those of 1971 and 1972 are of about average
size and that of 1973 ia ver,y abundant.

For haddook (Table 11), the very abtUldant 1969 year class has been joined in
the fishery by the 1970 year class whioh is also ve11 above average abundanoe.
Tbe O-group survey results suggest that tbe 1971 - 1972 year clnsses are of
average size and that or 1973 be10w average.
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6. Efrective Mesh Size in Use

Bottom trawling experiments with'double cod ends were made in April and June
1973 by Norway off the Bast Finmark coast. The mash aizes in both cod enda
were 130 mm. The catches were sorted by fishcrmen into those fish acceptable
for landing and those tobe discardcd, according to current commercial
practice. 'In this manner discarding rates, by number, of between 23 - 28%
were found. All fishless than 35 cm and most of the fish in the 1ength
gr~up 35 - 39 cm were discarded. No fish greater than 49 cm were discarded.

Some of the countries fishing in the North-East Arctic are known to discard
small fish at sea. Presuming this to be reflected in the longth composition
of landings which show a bigher monn longt~the discnrd fnctors deduced from
:h~ experiments were applied to the 1nndings of countries Band C in Figure 1.

I: '

The ndjustedlength frequency ofthese 1nndings then appear to be very simi1ar
to the unadjusted landings of country A. The correction implies discarding
of 4~and 37% by numbers by countries Band C in 1973.

The simi1arity between length compositions of commercial catches, adjusted for
discarding, and the length composition of experimental hauls using double
cod ends of 130 mm might be taken to indicate that the enforcement of
Commission regulations is inadequate.

,No doubt this may occur from time to time, but a similar effect might be
, achieved by the concentration of the fishery in,areas where the new year
class is most abundant, so that the aelection of cod by trawl cod enda of the

;Commission size is influenced by the abundance and behaviour of the fieh.
Whatever its cause~ it is apparent that in 1973 at least the effective mesh
size of cod ends was lower than 130 mm, and l15mm has been adopted as a working
va1ue for estimating the'immediate loss that may be caused by changing to a '
new meah size.

7., Assessments

The effects of changes in cesh regulations were calculated" in two ways. The
Gulland method using length composition data was used to estimate immediate
losses. Another method based on age composition of the stock and fishing
mortality data was used to eatimate the long-term change and also the catches
to be·expected in each year,1975,- 1977 if a cesh size of 130 cm or 145 mm
were to be introduced in 1915•. ,

Estimates of Immediate Losses (Gulland Method).

If the Gulland method is to be successfully applied the length composition
of the population should be relativcly atable. At prcsent in the North-East
Arctic the size compositions of the stock fluctuatcs from ycar to year with
variations in year claas strength. The result of'a mesh change in this
situation will depend critical1y on the relative abundance of the recruiting
year classes. The ca1culations were based on tbe average lcngth compositions
of the catches in 1968 and 1969 ror cod and 1969 and 1970 ror haddock wben
tbe relative strengtbs of the recruiting year c1asses wcre simi1ar to those
expected in 1915 and 1976. For cod, some a110wance has been nade for
rejection. It has been assumed that there was no rejection by USSR vcsselo,
but the rejection rate ror trawlers of all other countries uos eotimated on
thc basis of thc,relative abundance of the smallest age groups in their
landings cocpared with USSR catches. No a1loyance was made for rcjection of
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haddock. The immediate 100s was ca1cu1ated for increases to 130 mmand 145 mm
fron 115 mm uhich i8 the present eotimated effective mesh nize.

For cod, an increase to 130 mm would be expected to result in a 6% immediate
10ss for USSR catchen with very little change for other countries. An increase •
to 145 mm would resultin immediate losses of 16% and 7% for USSR and U.K.,
and 6% for Norwegian trawlers. For haddock, the magnitude of the immediate
losses would be greater, being 20%, 3% for USSR and U.K. and 3% for Norwegian
trawlers, for a change to 130 mm. The corresponding immediate losses for a
change to 145 mm would be 36%, 12% and 11%.

7.1.2. Estimates Bnsed on the Age Composition Method.

The Tab1es belov summnrise the immediate and long-term erfects of possible
adjustments to the mesh regulations, depending upon theeffective mesh size
at present in use (see Section 6).

:::~~~t-:~o:~:C_t~;';;i:~I~::~l:S~R-l--·-~o:~;---~~~:-~i:.~irOthOro!Total i
IGul1andI '!- 6 !- 1 i- 2 - 1. I - 1 ~

l con IVPA I 115 1145· -17 I - 8 :-14 ~_13 -13 I
',I I 6 I 6 '
IGu11andI ! 1-1 1- ;- 7 - 1 - 2 'i I ...... !.-- m-~--"_"-~'''--'-''7"- .•. _ •• -_.-;--_.-_.... . __ _-_... . --_.- ••.• - .... -.__• .4

.-_P.. !-...\ 130 ~~_..L:-_J. -7- ..... --I ~ 6 ;-.L ...-- -....:- ~.. - : ..~--l
'\:VPA I 115 1

1
' 130 [-16 : !+ 5 ': - 4 ; I' -27 - 9 :

Gu11and l ,:-20 ,- 3 i .- 3 : - 1 - 2 !

HADDOCK,VPA ! 115 1145 1-33 i :- 7 '-20 I I -45 -25 I
. IGu~:t.~nd: I··· 1;0· .. · fl 'i45" 'j' =~~.~ ~!~... ti '~li'''-~'~-~~ L--.-:-1·_-t-~2~· --' :i1--t
L......-.. 1..1 "-" _._._._L. _._. __ .'..00-.- L..-l----... e
If a new mesh regulation were introduoed in 1975, the trawl fisheries which
wou1d show the greatest immediate losses wou1d be those of the Barents Sea
and the Bear ISland - Spitsbergen area, and there wou1d be a greater 10ss for
haddock than for cod.

~~n5-TeE~ Effects (%)

~~e~~e-. -r~:~i~f~v:-~:;h -~~s~rN~::Y- r u.-~T;t~~~~-r -~~tall
I : Mesh (mm) \ (me) All Gears l -+ ! !r-- ~ ~. -_.-..- ":' ~ ,.- '.~-" .-.. ,- ._.-:-- ·__·__ ·_·t ~ - _..- --.~ _~ -- "--'---j--"'--' -----.--+----;
; (M=0.3)t 115 i 130 '-3 .+ 8 ! + I! + 2 : + 2 i

COD {M=0.3): 115 I 145 -5 +13: + 1'1 0 + 3
: (11=0.2) ,. 115 ! 145 I -1 +15 i + 4 I 0 , + 7
i (U=0.3): 130 I 145 I -2 + 5 : 0 i 0 + 1
~_.. --.---.---. --:--......------..--.............- --1--"--'-- ----. ----, ..-.. - ---'7--'.-1------ --...;.
i . 115 ; 130 i -7 +27: +28 I +11 + 9
! HADDOCK 115 I 145 l -10 +53 i +56 I +33, +18
i 130 145 I -4 +21: +22 I +20 I + 9 !
I ._ . I. ,.I.... I.. ,....._..' .. 1._. .._1
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The long-term change in the cod !1sher,y would be seall, evan alloving tor
some uncertainty in the level of natural morta1ity that should apply.
Rowever, with a totallong-terrn gain of perhaps 5%there would be Dome
redistribution of catch in favour of fisheries baned on older cod. There
would be a somewhat greater long-term gain in the· total. catch of haddock
(perhaps up to 20%) but with a greater rediatribution'of catch between
areas and cOUntriea~

7.2. Estieatea of Future Catches and tbe Effect of Changes in Mesh Regu1ationo
Based on Age Cornposition.

7.2.1. Trends in Catches.

Prospective catches of cod and haddock have been estimated for two levels
of fishing and three mesh sizes as suemarised in Tab1e 12. Prospective
catches at the present cesh size are abstracted below for two levels of
fishing: (i) if the 1973 level io ma1ntained and (ii) if it is reduced
by 25% to approach the level of fishing eorta1ity giving the Maximum
Sustainab1e Yie1d per recruit. .,

Catch (tooo tons)

174
___16_1_l

30
. 20

144
141

Level of Fishing (p) as in 1973 F = 3/4 of the Level in 1973

_. . .+.u~:,:IIb ..... .... ~I"H J~T~~~·i;5i~~=~-li~- ... u-'I'~tal
1974 I 577 109 I 686
1975 i 736 77 I 813 585 62 647

COD__i?tU.. _1~~ _. ~~-L~~y---+-~--~~----_._1~-~---+-'--~-~-~---1
1974 I 207 17 224

HADDOCK m~ L}~~.l_ }~..}~~
. .

If cod catches in 1974 do not exceed the tripartite Agreement level of
550 000 tons then prospective catches for 1975 ~ 1977 will bc slight1y
higher. Raddock catches have also been estimated assnming the 1973 level
of fishing i9 maintained but these msy be intluencedby intcraction betwcen
the two fisheries. For examp1e, if cod and hnddoök are'a1ways caught
together, then,the haddock catcb may be 1imited by the possibilities for
catch1ng cod. .

The estimated catches given above can be compared witb separate estimates
of 1 110, 1 165 and 1 240 thousand tons for the years 1974, 1915 and 1976
respectively prepared by USSR scientists using n technique based upon the
historie performance of the fisher,y relative to changes in year class
strength (see Appendix). Rowever, tbe Group noted that in 1968 the catch
of this magnitude came from n stock whicb contained two outstanding year
c1asaes (1963 and 1964) as 4 and 5 year~old fiah, and additional otock
of older age groups whereas now, in 1974, the stock contains on1y one good
year c1ass (1970) as 4 year o1ds and the stock of older age groups 1s
particu1ar1y wenk. Thc Group ~herefore considered the USSR estinates for
1974 and 1915 to be optinistin.
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1.3. Tbc Effect of Regulations Upon the Size of tbe Spnwning Stock.

The Group has previously cxpressed concern nt the declining si~e of the
spuwning stock of cod, and earlier reports have stressed thc need to
anoure that an adequate quantity of cod from the 1910 year class survive
to augment the spawning stock from 1918 onwards. Tbe effects of regu
lation of the fishing mortality' and/or mesh size on the size of the
opavning stock are summarised below by compariDon of the expected size of
the spawning stock at the beginning of 1978 (before the spa\nling season)
for different mesh adjustcents.

I
i 145

l' 150 J'
.... ...:. ..... ,~- ...• '~-"-~" ... _.....-..-

1 052

1 063

101

106
159
806

115

115

115

r..L::~':i~~~~~31~;5 .~ ..~~;;'T~e~~1- O~~~;~?7~~~~ 19~_~
E!'fcctive !U"·· '''M'' h ! Index of Cod !Iro. of Cod Aged Index of Cod Irro. of Cod .tged I
l~CDh S~ze I ewes IS i St k,t I4 • () i pawn ng oe! 8+ in ~978 Spnuning Stock 8+ in 1978 I
In Force (em) mm . in 1978 (Millions) in 1978 , (lül1ions) I
-------~.-- .. 1 '---'-- - ------.---j- .------l

iPresent i 142 j
lEffective; 734 99 1 020, .
! 130
I

i 145
1----_•._. _. -. . .... I ...

Clearly a reductionin fishing cortality will achieve more rapid recovery
of the spawning stock than mesh regulation; the most rapid recovery would
be achieved by a combination of measures. It is not certain uhat the bost
level of spawning stock should be, but the Group noted that in 1910 - 1972
the number of mature cod of 8 yeara and older averaged136 million. This
6ight perhaps be a first objective, knowing that thc recovery can be
expected to continue in the years following 1918 and may later coce to ..
approach more closely the level of 212 million, averaged in the years .19" 
1959.

The cod catchea in thousands of tons ror the period 1974 - 1911, associated
with the two levels of fishing, are:

1Level of Fishing (F) as in 1973
r--" ·t·
I 1914: 686
/ .
i 1915 813
,
i 1976 909

I 1971 999
i........

F = 3/4 of the Level in 1913

·686

647

781

905
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Together, these serve to show that a recovery in the spawning stock at least
to the 1970 _ 1912 level couldbe achieved by careful regulatiön of the catches
in the coming years. In effect, management can take advantage of the improving
stock to reduce fishing morta1ity without reducing actua1 catches. It is,
however, essential that a regulation be maintained to prevent unrestricted
increase in fishing on the who1e stock within the period 1975 - 1977, snd to
prevent too high a proportion of the a11owab1e catch being taken from the mature

stock•
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Tab1e 1. COD.
Total Nominal Catch by F.ishing Areas (Metric Tons).

Year Sub-Aren "'I Division IIb Division IIa Total

1960 380 962 94 599 155 116 630 611
1961 409 694 "222 451

,
149 122 181 261

1962 548 621 l 222 611 138 396 909 628

1963 547 469 I 113 707 116 924 718 100

I
1964 202566 I 126 029 108 803 431 398 I1965 241 489 I 103 401 I 99 855 444 751

I
I

I1966 292 244 56 568 134 664 483 476

I 1967 322 181 121 050 128 729 572 560
I

I1968 642 449 268 908 162 472 1 073 829
1969 670 158 266 117 254 985 1 191 260

1970 551 015 85 423 240 150 876 588
1911 311 188 56 907 336 269 104 964
1912 197 234 I 33220 338 553 569 001
1973x) 501_ 90 3 ... 1 87 499 211 211 800 613

-- ... -- ----_._--

•

X)Provisiona1 figures.

Table 2. COD.
Nominal Cntch (In Metrio Tons) by Countries
(Sub-Area I and Divisions IIa and IIb Combined).

•
al

o 677
1 261
9 628
8 100

1 398
4 751
3 416
2 560

3 829
1 260

6 588
4 964
9 007

° 613

-_._---_.__ .. _- -"'-"'-·"0'.• ___ .,. ---'-'

Eng1and Germany ITorway USSR Others Tot(F.R.)
-- -

141 115 9 412 231 997 213 400 34 633 63
157 909 8 129 I 268 311 325 180 21 072 78
174 914 I 6 50:; I 225 615 I 416 760 25 836 90
129 779 I 4 223 I 205 056 417 964 21 018 11I

I ,
94 549 I 3 202 149 818 180 550 9 219 43
89 874 i 3 670 197 085 152 780 1 342 44

10:; 012 I 4 284 203 792 169 :;00 3 088 i 48
I

81 008 I 3 632 218 910 262 340 670 57I
140 054 1 073 i 255 611 676 158 333 1 01

I

231 066 5 434 i 305 241 612 215 31 281 1 19
•

179 562 9 451 i 377 606 276 632 33 337 I
87

18 160 9 126 I 401 044 144 802 65 232 10
56 669 ;; 405 394 181 96 653 18 099 56
76 493 14 240 280 021 381 196 42 643 80

- ..~--- -_., ...~. - ."' .- ..- - ..-- - .'-_.- ~-- . -,----,~
,...__ .....

I~-=~]
! 1960
I 1961
j 1962
, 1963

1964
1965 i

I 1966 j

! 1967 ;
! 1968 I, I

1969 I
I

1970
1911
1972
1913%)

:X:)ProVision~1 ~iguroo.
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Table 3. COD.

Estimates of Total International Fishing Effort in
Sub-Area I and Divisions IIa and IIb.

,-,-.--------.. ----··~~~~~e~--~· '1 ..- - -- ·--~~~ision IIb ----. --·'··---·---;;ivision IIa

. -:-1 Total i~ter-=-r-------- I Total Inter- - Total Inter-
7~.::.r RatJ.ona1 Effort national Effort i Rational_.~ffort _nati~~~_~ Eff~~_!- National Effort national Effort

U.K.1) USSR2) ! U.K. USSR 'I' USSR I U.K. USSR -'-r--- 3) U.K. Norwegian I
I jUnits l Units . Units Units U.K. Norway Units ··Units !

~::-- -:~ l--:~----r~~:-!l~~--l-:~ .~~ 1 1~~ ~: ~~ ~ I ~~: i ~~ I
1962 93 I 61 ! 590 I 94 51 16 1

I1

168 29 34 i 10 210 I 21 I
1963 78 I 62 635 i 91 45 9 I 120 22 29 I 7 176 i 19 I
1964 42 30 351 155 49 17 I 136 32 36 i 6 157 i 17 I,

1965 42 25 367: 62 37 11 I 95 4 33 I 5 150 16
1966 63 33 387· 69 23 16 I 71 29 46 ; 5 199 15 I
1967 51 30 395 61 10 12 I 110 13 50 5 261 22

1
1
9
9
6
6

9
8 86 45 584 67. i 294 24 151 226

6
52 6 22

7
8
2
8 1158

115 45 593 72 19 . 197· 73 5
1970 122 35 573 77 24 15 122 27 55 5 346 16
1911 82 23 576 74 4 21 79 34 48 5 523 14

i 1972 71 41 I 418 111 7 1165 17 I 35 I 6 602 14

~3~ 97 6: ._J. 887 .I 96 18 12 __--=~_~ .._. __~~ L~J. 1.. 486 14

1) llours fishing x avorage tonnage x 10-6 m mi11iona on ton-houre.

2) Houre fishing (catch/catch per hour fishing) x 10-4•
3) llucber of men fishini at Lofoten x 10-3•

x) Provisions1 fi~ürGa.



Tab1e 4.

- 10 -'

COD.
Catoh Per Unit Effort (Metrio TonG, Round Fresh).

- 1

~r r Snb-Are~ I Division IIb Division IIs

L;~~-~;~?-~~-:~H::::5 !:'::::::7 H_O~~~
J.96J. I 0.079 O.~B 0.J.29 0.44 0.05B ~.7 - I
1962 I 0.092 0.59 0.1)). 0.74 '10.066 4.0

1963 I0.085 0.60 0.098 I0.55 ,0.066 3.1
. I I

1964 10.058 0.37 0.092 10.)9 1°.070 4.8

1965 1°.066 ,' 0.39 0.109 10.49 !0.066 2.9
1966 I 0.074 0.42 0.078' 0.19 -0.067 4.0

1967 I 0.081 1

I

0.53 I0.106 0.87' ;°.052 3.5

1968 0.110. 1.09 10.17) 1.21 10.056 5.1

1969 0.113 I 1.00 j 0.135 1.17 10.094 5.9 I
1970 0.100 I 0.80 I0.100 0.80 10.066 6.4 I

1971 0.056 jI0.4) JO.071 0.16 1°.062 10.6I 1972 0.047 0.50 0.051 0.16 0.055 11.5

~3X)_f-~~57_ ~.6~_ ~.05~_ ~_~_~?_ .. 0.043 6.8

1) U.K. data - tons per 100 ton-hours fishing.

2) USSR data - tonG per hour fishing.

) Norwegian data - tons per gill net boat week at Lofoten.

Table 5. ßADDOCK.
Total Nominal Catoh by Fishing Äreas (Metrio Tons).

Year - --~~~~~'~-~"-~-T;~~~~~~-~'-~~~~~ _~~~~~~~~_ ~~a__ ..' T~_t~l _

1960 125 675 i 1 854 27 925 155 454

1961 I 165 165 I 2 427 25 642 I193 234

1962 i 160 972 I 1 721 I 25 189 I181 888

196) 11- J.24774 i 9~9 I 2J. O~J. : J.46 744
1964 79 056 I 1 109 \ 18 735 : 98 900

1965 I[ 98 505 939 18 640 : 118 079
1966 124 115 1 614 I 34 892 160 621

1961 108 066 440 I 21 980 j 136 486

1968 140 970 125 I 40 031 181 726

1969 88 960 1 341 I' 40 208 : 130 509

1970 59 493 497 26 611 : 86 601

1911 56 300 435 I 21 561 i 18 302 i

1972 221 183 2 155 . i 41 979 j 265 317Ji

J.973
x

) 257 141 I 12 112 I 29 533 _.j.2_2.~-192
L ._..__. _ _ _.. . _.._ _. .' ..- - . 1.

•

•

x) Provisiona1
figures.
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Tnb1e 6. HADDOCK.
Nonina1 Cntch (In Metric Tons) by Countries
(Sub-Aren land Divioiono IIa nnd IIb Cocbined).

Year England-lGerClanl Norway
1 (F.R.) USSR Othero Total

•

'; r-.---I----~

I
1960 45 469 \ 5 597 47 263 57 025 100 155 454 !
1961 39 625 ; 6 304 60 862 85 345 1 098 193 234 I

I !
I 1962 37 486 ! 2 895 54 567 91 9401 1 000 187 888 \

1963 I 19 809 1 2 554 59 955 63 5261 900 '146744 !
1964 14 653 1 482 38 695 43 870t 200 98 900 !

I' I
! 1965 14 314 I 1 568 60 447 . 41 7501 - 118 079 i

I 1966 27 723 l' 2 098 82 090 4~.7101 - 1 160 621 i
I 1967 24 158 I 1 705 51 954 57 346 1 ;23 ( 136 486 1

I 1968 40 102 I' 1 867 I 64 076 75 654 27) 181 726 ;
I 1969 37 234 1 490 I 67 549 24 211 27! 130 509 i
I 1970 I 20 344 2 119 36 716 26 802 620 I 86 601 t

1971 15 605 896 45 715 15 778 308 i 78 302 1

1972 116 846 1 433 46 700 196 225 4 113 265 317 .1
1973x) 31 574 8 654 64 960 186 585 7 019 298 792 'I

._---_._-- '--'--''''--'' _ __._-'-----

Table 1. HADDOCK.
Catch Per Unit Effort and Esticated Total International Effort.

._--~

5.5
6.6

9.4
7.6
9.6

10.0

12.<1
9.8

19.0
13.6

Estimated Total Internationn1 Effort in U.K.
Units'Tota1 Catch in Tons x 10-6

tons/100 ton-hours Sub-Are3I
-. ----..--- -----. --.---------i

------ -_._---_._--_.- -. - ----'--

1964 18 18 1I 1.6
1965 18 18 2.0
1966 17 34 I 2.8
1967 18 25 I 2.4
1968 19 50 ! 1.0
1969 13 42 I 2.0

!
1970 7 31 I 1.0
1971 8 25 I ;.0

1972 14 18 l23.O
1973x) 22 20 21.0
-- ------- .--- ~-- -- ---.--.. . _.._-

x) Provisionnl figaros.

Catch per Effort (u.~:;l
Year Kilos/100 ton-hours .

I
Sub-Are!l. I Divisions

I r;3 IIb
I --'--_..__....- _.1-------

I 1960 ! 33 34 2.8
I i

I I
1961 I 29 i 36 3.3

! I ,

1962 I 23 i 42 2.5i I I II I

! I 1

1963 I I; ! 33 0.9 f
!

I I, ,

•



HADDOCK (H a 0.2)

1973 1969 1970 1971 1972 1973
-

I
2 000 16 I 152 126 1 393 385 I842 11 I 11 104 I 101 934

I t,
234 117 7 63 63

I

I 7 I !,
41 i63 44

I

56 5 14I

I 19 !
,

II

18 10 I 26 l 3 1
1 I I I

23 13 I 5 9 ; 13 1 II

I

I54 5 I 7 3 4 5
12 1 2 4 1 1 I

2 1 21 II
1 !I

IJ 11
j

.JA_~.' .__.•.._.. _______ ._
--.---_.~- . ---_.-- -- _______._.-1
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Tab1e 8. F1Shing Mortality 1969 -1973.
Estimated by Virtua1 Population Analysis.

COD (I1 = 0.3) RADDOCK (U = 0.2)..__-----f------,-.-..-- .--..~_._~.-'--.---~-t--~---..;;...;;.=,~-..,..:....;_~__r_-_....__t

Age Year 1969 1970 1971 1972 1973x ) 1969 1970 1971 1972 1973x )

3 0.02 0.03 0.02 0.04 0.20 0.11 0.18 0.02 0.20 0.30

4 0.16 0.13,0.10 10.15 0.20 0.21 0.26 \0.30 0.28 0.35

5 0.37 0.28 10.24 I 0.31 "0.35 0.5410.32! 0.21 1.31 0.55

6 0.46 0.42 !0.19 10.46 0.45 0.63 0.57 10.2611.28 0.60

7 0.69 0.53 10.3810.25 0.60 0.48 0.60; 0.50 . 1.00
1

0.60

8 0.83 0.75 10.14·0.44 0.65 0.5i 0.52 10.49 0.84,0.60

9 1.04 0.85 10.89 0 .96 I, 0.65 0.47 1 0•40 10•44 11.011 0.60

I
'10 0.81 0.89 0.11 1.24 I 0.65 0.48 10.39 !0.38 11.25\ 0.60

I 11 0.91 0.60 0.64 1.14 I 0.65 0.16 10.50 10.35 10.16 0.60

I 12 0.19 0.32 1 0 •52 0.19 l0.65 0.45 0.14 0~96 1.37 0.60I -13, 0.15 0.53 0.41 1.06 0.65 0.24 1.14 0.21 1.58 0.60

~--,-0_•._6_5-,-.._0._.6__5_L~65 ~~~~ .. _~...~~ __~ _0. 6? 0.60 0.60 0.60 0.60

x) Assumed va1uea.

Tab1e 9. Stock Size 1969 - 1913 (Mi11ions of Fish) from
Virtua1 Population Analysis.

r----Ag-;;~~-~~~:1~ r~~~l
3 \ 137 I 243 5071~
4 I 188 I 100 114 i 368 I
5 I 888 I 118 65 I 117 i
6 I 564 I 455 66! 38 )

1 1 182 I 265 222 I 40 I

I
'.' 8 i 54 I 68 115 I 113 i

9 24 I 18 24 i 41 i
I 10 10 6 I 6 I 1 1

L
I 11 4 31 2 21
. 12 1 1 I 1 1

I

13 ! 1_____._. ._.__..1 .__ .... .. ...

•

•
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Tnb1e 10. Arcto-Norwegian Cod.
Year Clans Strength. The Nunber per Hour Fishinc ror
USSR Yonng Fiab Survey i8 ror 3-Year-01d Fioh.

USS;~~~~;li~~'.per Heur'--uss~--r :-~rou~- ~~:tu: -:epu::tion I
Year

i C1ann . Ässessmont Survey No. of 1 Year 01ds I

I ~~ ISub-Aren Division :r-tean 10-6 I
! I IIb I--'----+------ -~---~.-..-........ _..- _...._-_.~-~-- -.--.----- --t-----+----------i
i 1956! 10 21 14 - Average 932!
I 1951 I ·12 16 13 I - Average 1 060 i

1958 I 16 24 19 + Average 1 253 ;
i 1959 I 18 14 16 + Average 1 044 i
; i~~~ ~ 1~ 1

1

1~ ~~~~ ~~+
I 1962 1 4 6 Poor 1 156
t 1963 21 i 120 I 16 Rieh 2 263

1964 49 : 45 I 46 Rieh 1 930
1965 <1 ,I <1 I <lVery Poor ery Poor 258
1966 2 <1 I' 1 Ve~ Peor P 131I ! ' ~"ery oor
1961 I 1 I <1 I' 1. Ve:r:y' Poer Peer 243
1968 I 1 ! ·1 I 5 Poer ery Poer 501
1969 11 I 6 I 9 Poor Rieh 1 118

L..-_~_I_~_~__ !H~.JJULJBi~_I-_~~~L:g:~~i __ ::_~lU._l _

I

•

( ): Estinated

325
241
110
240
27,
314
91

232
282

1'1
16

152
126

11~~~l131
166
186

Vory Poor
Very Poor
Average
VO:r:y' Peer
Very Rieh
Rieb

, Avorage

11 Average
Peer

'---

21
14

5
33
72
34
4

12
15
<1
<1

8
3

120

i I~l1 .. _

Table 11. Areto-Norwegian Haddoek.
Year C1ass Strength. The Humberper Hour Traw1ing ror
USSR Yonng Fiah Survey is ror the 3-Year-Old Fiah.

Tear~~-~=e~:-;~:·~~:~our r0G S Vinual Population
C1ass! Traw1ing.Sub-Area I - roup urvey No. or 3 Yenr 01ds

I -6i I, 10.
---,..-----------.•- .. -_.. ----•. --'.'--"'....-- .••.•.....-.._j.- ...--- --- --.-------......-, .•--...•---.•. - ..... -.- ••.- .•••----.---4

I

!1956
1951
1958
1959
1960
1961
1962
1963
1964
1965
1966
1961
1968
1969

I
1910

. 1911
! 1912L1913

( ): ·Esti~llted

•
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Table 12. Estimated Catches of Cod snd Haddock for Two Levels
of Fishing.

r--------- ,..-------------.-- ---------...
Level of Fishing F - 3/4 of the

Effective Mesh (F) SB in 1913 Level in 1913
Size (mm) ~Ye"":'a:""r-"-I-+-I-I-b;-:"':I:""I-a-t--~--l-I'-+-I-I-b;-I-I-a;":"::""t--i

~._.- ---~~~en~ 1914 511 109 686

I . 1915 136 11 813 585 62 641

I
1916 804 105 909 684 91 181

I 1911 828 171 999 726 178 905

I con 1--13;;---------;:975-674t-7705~r 5;-;;-!6~ 592 -I
I ! 1976 i 156 I lOS 1 861 I 640 .1 981 138 !
! 1971 \ 196 1'172_' 9~~_L_~?2..1 1791 874 I
I, ~-------i---+!----!-.--t= I

, 145 1975 i 628 I 76 I 104! 494 62 1 556

! 1976 i 729 I 101 1 8341 610 961' 107

~i -+._._..._. J 1977! 76:1177 1 938
1 618 ! 181 i 799

I ! I I I I ! I
: Present i 1974 I 201 I 171 2241 I I
I I 1915 I 182 I 37' 220 I 144 i 30 174
1 , I I I I
I ! 1976! 162 I 22 184 141 1 20 i 161

i HADnOCK =-..._-~~o __--~I~:~{r~-~#~ ~;~1~~~ ~~~ -l~: r~:~-
'--- L 145

J~:;U ~;~ i ~: ~:: ~~~ :: ~~~

•

•
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Percentage Length Compositions of CodLanded in 1973 by
Three Countries. Adjusted Length Coropositions Alloidng
~or Estimated Rejection Rates are also shown for
Countries 13 & C.

50 Country A

40

30
Landings

• 20

10

50 Country B

.40

Cl> 50 Adjusted
flD
Cl
+"
~ 20Cl>
0• ~
Cl>

10p..

50 Country C

40

30

20
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Predietion Eguations of Total Annual Cateh or the North-East
Aretie Cod and Haddoek Stocks

by

V.P. Ponomarenko

PINRO, Kolakaya 6a, Murmanak, USSR.

(A Working Paper preaented to the 1914 Meeting or the North
Bast !retic Fishcriea Working Group)

At recent levels or intcnaity, thc tiaher;y'is bascd on 3 - 1 year-old ..
tiah in the tattening aresa and on 1 - 10 ycar olds on the spawning grounds.

In 1914 - 1916, tish of the ages mcntioned above will belong to thooe year
elassesgiven below.

Age, Tear Class
Year of Fishcry 1-----

3 456 1 8 9 10
-----_.__._-----

1914 1911 1910 1969 1968 1961 1966 1965 1964

1915 1912 1911 1910 1969 1968 1961 1966 1965
1916 1913 1912 1911 1910 1969 1968 1961 1966

_.-._--_.

The estimatco of abundance of these year elasoea of eod are shown in Appendix
Table I, nnd for haddoek in Appendix Tablc II. ..

Thc fioh at the age of 4, 5 and 6 ycars domina ted in eod eatches in the rattening
areas. The cod of the extrememly abundant 1910 year elass and two ta1rly
abundant year classes will be at the mentioned agas in 1914/5/6 (the 1968 and
1969 year classes in 1914, the 1911 and 1969 ones in 1915 and the 1911 and 1912
year classes in 1916).

Thus, the state of the cod stocks in the tattening areas in 1914, 1915 and 1916.
will be at the level of maximum yearo. Tho mature cod stocks in these yearo
will be minimum ror the recont 10 - 15 yearo observed.

Haddook constitute on the av~ragc.about 20% of the long-term mean eateh of eod.
Thc fish of the abundant 1969 and 1910 year elasaoe at the age of 4 and 5 yeara
will rom thc basio or haddock catchcs in 1974, at agee 5 and 6 in 1975, and
at 6 and 7 ycars old in 1976.

Thc 3, 4 nnd 5 ycar olde are the most important ror thc hnddoek riahcr,y. Thc
eomneroinl haddoek stooks, exoluding 1974, will be belov the long-term mean
lovel.
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Taking into acc~unt the,age composition of
:ror commercial forecasts of ffsh resources
in the Barents Sea. The fioheryforecasts
satisfactory re1iabi1ity.

the catches, PIImO composed methods
:ror' tra'w1 fi'shery öf deme:rsa1' rishes
compiled by thes~'methoas are of

• I :' • j.. .":'\ '';-' :~;. •

The prediction equations used for forecasting the totni'c'ät~hes" ~r cod. arid'
haddock by all countries in 1~74, 1975 and 1916 are as fol1ows:'

y = 4.58x + 388 r = 0.10 (1)
x = index of cod stock abundance tor the who1e area, 1914 - 1989,

(1915 = 105, 1916 = 113);
y = cod yie1d (thousands of tons) in the fattening areas by all

countries.

•
y = 5.98x + 214 r = 0.82

x = index of cod stock abundance in Sub-area I,
(1914 = 92, 1915 = 91, 1916 = 101);

y = cod yield (thousands of tons) in Sub-area I by all countries.

(2)

(6)
•

y = 1.34x + 14 r = 0.95 (3)
x = cod yield (thousands of tons) in Sub-area I by all countries,

(1914 = 164, 1915 = 194, 1916 = 818);
Y = cod yield (thousands of tons) in tbe tattening areas by all

countries.

y = 0.991x + 189 r = 0.95 (4)
x = cod yie1d (thousands of tons) in the fattening areas by all

countries,
(1914 = 920, 1915 = 975, 1916 = 1 050);

y = cod yie1d (thousands of tons) over the whole fishing area by
all countries.

y = 0.0029x + 189 r = 0.86
x = cod yie1d (thousands of tons) in the fattening arens by all

countries,
(1914 = 920, 1915 = 975, 1916 = 1 050);

y = cod yie1d (thousands of tons) in Division IIa by all countries.

y = 3.38x + 24 r = 0.64
x = index of haddock stock abundance,

(1974 = 31, 1975 = 1, 1916 = 2);
y = haddock yield (thousands of tons) by USSR trawlers.

y = 0.889x + 91 r = 0.89 (1)
x = haddock yie1d (thousands of tons) by USSR trawlers,

(1914 = 130, 1915 = 50, 1916 = 30);
y = haddock yie1d (thousands of tons) over the whole fishing area

by vessels of all countries.

Almost all the equations give a satisfactory coincidence of calculated catches
and actua1 ones. The poorest agreement isobserved in tbe ca1culation of the
cod catches in Division IIa. Tbis nay be exp1ained by tbe fact tbat different
cod~e f"ished over this nrea (-capolin lt cod, pro-apa"'''1ling and spawning), and
also various fishing genrs are usc~ there (trawls, long-linea, nets, purac-
seines). Ir tbe cod catcbes in Division IIa are divided by fisbing geare and
f"ishory types, thon thc relinbilityof" f"orocnsting cntches in thia nren would bc
considernbly improved taking into account their age co~position.
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Calcu1ated total catches of cod and haddock from predicted equations are given
in Appendix Table 111. On the basis of the data from this Tab1e, Appendix
Tab1e IV was compi1ed.

Appendix Tab1e IV shows the .ca1culated catoh of cod and haddock by all countries
at the existing level of fishing intensity and also with a reduction of 20%
in the fattening areas and on the spawning grounds, i.e. over the who1e area
inhabited by the cod stocks.

•

•
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Appendix Table I. Young Cod Catch at the Third Year of Life (From Data of
Autumn -Winter Investigations Undertaken by PI1TRO).
Specimens per Hour Trawling.

Year Class IS6uthern Barents Sea r--;~';~~re~s 1'lhole Aren
Sub-area 1 ! Division IIb

I

1946
1947
1948
1949
1950
1951

1952
1953
1954

1955
1956

1957
1958
1959
1960
1961
1962
1963

1964
1965

1966

1967
1968
1969
1970
1971x )

1972x)

1973XJc
)

5.8

21.0
18.1

29.4
76.1

6.5
2.8

10.6
5.6
8.7

10.3
11.8
15.7
17.6
9.3
2.3

7.0
21.3

. 49.0
0.5
1.5

1.4
6.8

10.5

74.3
12.1
15.0
18.0

i

I
3.7

19.7
5.9

40.2
2.2
1.0
1.7
4.9

12.3
21.0
16.3
24.3
14.4
18.7

1.8
3.6

120.3
45.3

0.2
0.0

1.0
6.0

85.5
25.3
18.3
18.0

5.8
17.5
19.2
23.6
74.5

6.4
2.8
8.8

5.6
9.2

13.6
]3.1
18.9

16.2

13.2

2.0

1.0
1.0
4.6

8.9

78.8

18.0
16.0

18.0
--_.. _......._----

x) Calculated according to survival coefficient.

xx) Pre1iminary data.
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Ap~endix Tab1e II.Young Haddock Catches at the 2nd and 3rd Years of
Life. (From the Autumn - 1Iinter Determination Carried
Out by PDrRO) , (Specimens per Hour. Trmrling).

•

11
262

12

10

25

3
2

27

14

5
33
72

34

4
12

15
<1
<1

8

3
120

31
(3)
(2)
(2)

I
I

I
I

1

247

19

5
40

7

3
18

9
4

14
40

50

3
9

12

<1
<1
13

<1
69
38

3
(2)

(2)

1949
1950

1951

1952

1953
1954

1955
1956

1957

1958

1959
1960

1961
1962

1963

1964
1965
1966

1967
. 1968

1969
1970
1971

1972

1973

Year C1ass The Southern Barents Sea, Sub-area I

2nd Year of Life 3rd Year of Life

1946 - 1

1947 I
<1 1

1948 I 32 26

Dracketed ~iguros are preliminnry estimatos.
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Appendix Tab1e 111. Ca1cu1ated Cetches of Cod and Haddock
(in Thousands or Tons) •

COD

Sub-Ares I
Division IIb Division IIa

I----+--------r---------t
Haddock
TotalYear Total

No. or
Prediction

I Equation
r-.-.----.-- c--'--' c-..---t----.----r----.... ----.--.-~ .. - -_...---

! 1914 I 800
f (1) 1915 1

1
810 !

j 1916 I 900 I1-1-------+-
1
-9-1-4-+---+;--1-0-

4
-0----J--------i

1

------f

i (;) i 1915 1 080 I!-1-----.......1 . 1916 I .__+__._.~_2!._O_--if-- __t---__t

! i 1914 I1 920
! Average of! 1915 'I I 915
I (1) & (,) ! I'
I ~ 1916 I . I 1 050
~ --..-..----i~97 41-;:-lO~--' ·-·------+-------+------+1

(4) : 1915[1 160 I
. l 1916 1 240 I . I

:-- . ...L .. ....... •··•• .. ·1 .. .. .. ..... - ··......·--..-....·· ..·..---·--t--·---~

119141 I 190 I I

l--__(5~_J ~:_~~I_--J--- ------~-~.__-.....,Ir__--___i!
1

I
1914 i 210

(1) 1915 '1 140

. ~~_~ ... .L__12_0_ ___'

•

•



Anncndix ~nble IV. Prcdictcd Total Cntcheo or Cod and Hnddock at the Exiating
Leval or Fi~hing Intcnoity and at the Reoommended Love1 of
Fiohing (in ~housando of Tons).

t-------

COD

RADDOCK

Total

890
210

1 100

1914

140 150 925
140

1 065

1915

715

1 110

1916

840 150

I

N
N

-i-- ._----'-- 4-_-J-__--l- -L-_-+-__-I-- 4-____&.

•


