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Rep~rt of' the North-East Arotio Fisperies Workin~ Gro~ 

I. ~rtioipati~a 

Mr DeJ. Garrod 
Mr A. Bylen (Chairman) 
Mr B .. W .. Jones 
Mr 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 Meeting. 

2. Terms of Referenoe 
iIIr!Wii$IE= 

At the 1973 Statutory Meeting of ICES the following Resolution (C.Res.1973/ 
2:20) was adopted: 

"It was decided that: 

the North-East Arctic Fisheries Working Group meets at 
Charlottenlund from 18 to 22 Maroh 1974 to: 

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

b) assess the effects on individual countries' catches of 
the proposed increase in mesh size to 145 mm manila; 

c) examine the proposal for such an increase in relation 
to othervroposed regulatory measures, e.g. quotas; 

d) examine the effect of the proposal concerning mesh size 
on the size of the spawning stock and whether it would 
obtain the optimal level of recruitment." 

The Status of the Fisheries 
"" ill a 

3.1. ~ (Tables 1 - 4). 

At the 1973 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 from the estimates whi.ch were given 
i.n the last Report. 

In 1973 there was a big improvement' .in catohes from Sub-area I and Division 
lIb resulting from the recr'iiitmentof,the 1969 and the very rich 1970 year 
classes. Catches in Div~sion IIa declined as expected as .a result of the 
reduced size of the mature,.part of the .stock. The abundant 1963 and 1964 
year classes which gave improved catches on the Norway coast in 1971 and 
1972 are now past making their maximum contribution to the catches. The 
spawning fishery is now expected to oontinue to decline until the 1969 
and 1970 year classes reach maturi ty •. 
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The estimates of total fishing effort on ood in English and USSR units (Table 3) 
give oonflioting indioations of the trend in the amount of fishing.. Part of 
this discrepanoy is likely to be due to an underestimate of catoh-per-unit
effort of English trawlers beoause of rejeotion at sea of young fish. The 
general impression, however, is that there was an inorease in the amoun·t of 
fishing in Sub-area I and Division IIb while there was very little change in 
Division IIa. 

3.2. Haddook (Tables 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 catohes ill all areas 
showed big inoreases compared with 1971 following the reoruitment of the 
abundant 1969 year class. Catches increased again in 1973 in Sub-area I and 
Division IIb, but the decline in Division IIa resulted from the reduoed size 
of the mature part of the stook as year olasses 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 MortalitZ(Tables 8 and 9). 

Provisional age composition data were available for oatches in 1973 taken by 
England, Norway, Federal Republic of Germany and the USSR. These data pro
vided the basis of estimates of the age composition of the total 1973 catches 
of cod and haddock which ,were used to update ~he Virtual Population Analysis 
(VPA). Revised data for the 1972 catohes 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 the Group. These 
estimates were derived from information on probable trends in fishing effort 
with additional guidance from an analysis of the data by a new method 
(unpublished) being developed by Mr J. Pope of the Fisheries Laboratory, 
Lowestoft, England. For haddook, values slightly lower than last year were 
used since it is believed that the fishing effort on haddook in 1973 was 
slightly lower than in 1972. Results of the VPA are given in Tables 8 and 9. 

5. ~eoruitment (Tables 10 and 11). 

For cod, 'che year classes 1965 - 1968 have all been very weak (Table 10). The 
fisheries in Sub-area I and Division IIb are now beginning to benefit from the 
recruitment of more abundant year classes. The 1969 year class now seems to 
be not so abundant as had appeared from the rather poor prOVisional data 
available at the 1973 Meeting. The most reoent estimate indioates that it is 
slightly above average size. The 1970 year class which reoruited to the 
fishery in 1973 is fulfilling earlier expeotations and it is well above average 
abundanoe, although i·t is still 'boo early to have an aocurate estimate of its 
size. Of the subsequent year olasses of ood, the indioations from O-group 
and young fish surveys, are that those of 1971 and 1972 are of about average 
size and that of 1973 is very abundant@ 

For haddock (Table 11), the very abundant 1969 year class has been joined in 
the fiShery by the 1970 year olass which is also well above average abundance@ 
The O-group survey results suggest that the 1971 - 1972 year classes are of 
average size and that of 1973 below average@ 
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6. Effective Mesh Size in Use 
!oam' 1&l_t _ &: twz 

Bottom trawling experiments with double cod ends were made in April Bnd June 
1973 by Norway off t,he East Finmark coast. The mesh sizes in both coo. ends 
were .130 mm. The catches were sorted by fishermen into those fish acceptable 
for landing and those to be discarded, according to current commercial 
practice. ,In this manner discarding rates, by number, of bet'ween 23 - 28% 
we:r;e found.. All fish less than 35 cm and most of the fish in the length 
group 35- 39 cm were discarded. No fish greater than 49 cm "Tere discarded. 

Some ot the countries fishing in the North-East Arctic are knovln to discard 
small fish at sea. Presuming this to be reflected in the length composition 
of landings which show a higher mean length, the discard factors deduced from 
the experiments were applied to the landings of countries Band 0 in Figure 1$ 

The adjusted length frequency of these landings then appear to be very similar 
to the unadjusted landings of country As ,The correction implies discarding 
of 4~and 37% by numbers by countries Band 0 in 1973. 

The similarity 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 
Oommission 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 selection of cod by trawl cod ends of the 
Oommission size is influenced by the abundance and behaviour of the fish. 
Whatever its cause, it is apparent that in 1973 at least the effective mesh 
size of cod. ends was low'er than 130 mm, and 115 mm has been adopted as a working 
value for estimating the immedia·te loss that may be caused by changing to a 
new mesh size. 

Assessments 
~"";J: 'J""a~f,,";""'" 

The effects of changes in mesh regulations were calculated in two ways. The 
G.ulland method using length composition data was used to estima'te immediate 
losses. Another method based on age composition of the stock and fishing 
mortality data was used to estimate the long-term change and also the catches 
to be expected in each year 1975 - 1977 if a mesh size of 130 mm or 145 mm 
were to be introd.uced in 1975. 

7.1. ]!ls.tim,a.tae~ 91', Im,media\e_L<:!,ssJls _(g;ull.f:ll1_d M~th.qdl. 

If the Gulland method is to be successfully applied the length composition 
of the population Should be relatively stable. At present in the North-East 
Arctic the size compositions of the stock fluctuates from year to year "fi"t~h 
variations in year class strength. The result of a mesh change in ·th:i.f~ 

situation will depend critically on the relative abundance of the recruiting 
year classes. The calculations were based on the average length compositions 
of the catches in 1968 and 1969 for cod and 1969 and 19,,(0 for haddock wh.en 
the relative strengths of the recruiting year classes '\'I'ere similar to those 
expected in 1975 and 1976. For cod, some allo'lrrance has been made for 
rejection. It has been assumed ·that there '\ms no rejection by USSR vessels, 
but the rejection rate for trawlers of all other countries was ('lstimatc(l on 
the basis of the relative abundance of the smallest age groups in their 
landings compared with USSR catches" No allo't'rance was macle fo:r~ rejection of 
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h8.(lCl.ook. Th.e immediate loss was calculated for increases to 130 mm and 145 mm 
from 115 mm lTh:tch :Ls the present estimated effective mesh size. 

For cod, an increase to 130 mm would be expected to result in a 6% immed:Late 
loss for USSR catches lli th very little change for other countries@ An increase 
to 145 mm would result in 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, l. 2. llls,timates
k 
B~~IL the Age Com12osition Metho4,. 

The Tables below summarise the immediate and long-term effects of possible 
adjustments to the mesh regulations, depending upon the effective mesh size 
at present in use (see Section 6). 

Jmme.diat",e Effect~ (Jll 

1 
__ SP:i~. M.~hOd- ~d~~i!:i!~::~luSSR I Tr::l::tJ;.~.·-~(~:~) rot:er·l~=: 
- - 'e- -~. 'l- I .. -.. --.---} -- '-'1- -'-'---'-1 

I1 VPA 115 1130 '-11 - 2 1- 7 I - 7 '- 8 ! 

l'· COD ~~::::1 __ ~5 ... 1~4d;iil~_:}8 __ ~li~;_ I_;~~_ ~13 __ ... ~ 
___ .... ' -.. _-~~ __ . ___ -.... I_ .. __ .. ~3~._._.J.~4~ __ ~=_J ..._ --i - 6 ; - 7'~"~"--':-~-'--'---1 

:I'VPA 1 115 1

1

' 130 : -16 : ! + 5 - 4 : I' -27 - 9 ' 
Gu11and I ': -20 - 3 - :; ! - 1 - 2 I 

I ' I, 'I I 
~~DOCKiVPA ! 115 1145 i-33 I - 7 -20! . -45 -25 i 

, 19:~~land I· 130 --145'j =~~ I' :11_ i _11-[ ~1~ _j __ :_J - j -~2~ --- ::i 7-----1 
L. l I . _" __. __ ._. _I __ ... __ 1 ... __ ....... ____ . __ . L _____ .___ __ J 

If a ne"T mesh regulation "fare introduced in 1975, the trawl fisheries which 
would show the greatest immediate losses would be those of the Barents Sea 
and the Bear Island - Spitsbergen area, and there would be a greater loss for 
haddock than for cod. 

Ispeci .. · -1 Ef~~fi:~: -~::~-r USSR! N~~Y n.~Tot~~r.l::t.~-l 
i ! !llesh (mm)! (mm) I All Gears: I : : 
i---····· .... ···-·· .... ..... ···:' .. ·-····· .. ···-··t·· .--- -- .. -- --.. - -.--._--+ ... -- .... -·-·i---~ .. -·-·-_l 

(11=0@3) : 115 i 130 l -3 + 8 I + 1 I + 2 ; + 2 i 
{M=003) , 115 1'145 i,1 -5 +13 + 1 0 +:; 

. COD VI", ° 0 2) , 115 ! 145 I -1 +15 + 4 0 + 7 
i (M=O. 3) . 130 i 145 I -2 + 5 : 0 ! ° : + 1 : r-'- -"'-"-.' .. --... --.. - ..... ,........ . ... --" -'---" --·-+--.. ----· .. · .... ·t .... -... -.. -...... -....... . .. --... - .... -.- .. t··--···· .. ·· -- j.--.-... --.... --- .. - .. ~ ..... -.-.. -.--; 

115 130 I -7 +27: +28' +11' + 9 ' 
115 145 i -10 +53 +56 j +33 +18 
130 I' 145 I -4 +21 +22 I +20 + 9 i 

.11 I_J 
R\DDOCK 

i 
I ' 
1 _____ ._. ______ ._ •• __ . __ ...... _-.1 . 
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The long-·te~!."m change in the cod fishery would be Elmall, even !;l,llmring f'07~ 
some uncertainty in the level of na.tural mor'l;all ty that should apply. 
However, with a total long-term gain of perhaps 5~ there would be some 
redistribution of catch in favour of fisheries based on older cod. There 
would be a ~lOmewhat greater long-term gain in the to·tal catch of haddock 
(perhaps up to 20%) but with a greater rediatribution of catch between 
areas and countri.es~ 

Prospeotive catches of cod and haddock have been e~tlmated for two levels 
of fishing and three mesh sizes as summarised in Table 12. Prospective 
catches at the present mesh size are abstracted below for two levels of 
fishing:(;) if the 1973 level is maintained and (ii) if it is reduced 
by 25% to approach the level of fishing mortality giving the lllaximum 
Sustainable Yield per recruit® 

COD 

30 
20 

If cod catches in 1974 do not exceed the tripartite Agreemen·t level of 
550 000 tons then prospective catches for 1975 '" 1977 will be slightly 
higher. Haddook oatches have also been estimated assuming the 1973 level 
of fishing is maintained but these may be influenced by interaction between 
the two fisheries. For example, if cod and haddock are abrays caught 
together 9 then tbe haddock catch may be limited by J(;he possibilities for 
catching cod. 

The estimated catches given above can be oompared with separate estimates 
of 1 110, 1 165 and 1 240 thousand tons for the years 1974, 1975 ancl 1976 
respectively prepared by USSR scientists using a technique based upon the 
historio performance of the fishery relative to ohanges in year class 
strength (see Appendix). However, the Group noted that in 1968 the c~tch 
of this magnitude came from a stock which contained two outstanding year 
classes (1963 and 1964) as 4 and 5 year-old fish, and additional stock 
of older age groups whereas now, in 1974, the stock contains only one good 
year class (1970) as 4 year olds and the stock of older age groups is 
particularly i'leak. The Group therefore considered the USSR esi;:tmates for 
1974 and 1975 to be optimistic. 
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The Group has previously expressed concern at the declining size of the 
spt':nming stock of cod, and earlier reports have stressed the need to 
ensure that an adequate quantity of cod from the 1970 year class survive 
to augment the spawning stock from 1978 onwards. The effects of regu.
lation of the fishing mortality and/or mesh size on the size of the 
spawning stook are summarised below' by comparison of the expected size of 
the spawning stock at the beginning of 1978 (before the spl,n-ming seaso11) 
for different mesh adjustments. 

r·---····_· .... -····· ." .......... - .---... ~.~ ~ .... , ... ~ .. ~ .. "1--'-'--"· ----~-.-.--.--.. ~--.~- .. ~ .. ~.-~ .. -.... -.. ----

! Level of Fishi'ng 1975 - 1977 Level of Fishing 1975 - 1977 I as in 1973 = 0.75 x 1913 Level 

I E;;~~tive IN ~ M· . ~ h 1 I·:~~~-:;"-~:~-· .. II:~-o.·~; Cod Aged In.dex of cOd·l~:·~·-·'·~~··~~~~--~" .. ' 
M",,,,~ h S';,.,.o 'I e(w )es IS' St k \ ~!o.. .u~ . pawn~ng OC! 8+ in 1978 'Spa~ming Stock I 8+ in 1978 
In Force (mm) mm in 1978 (Millions) in 1918 , (rUllioruJ) 

.. ___ ....... _____ .... ____ • __ .J,.......-._ .... ___ -' .• ~. ! ~,~ __ •. --_ .. M_.~ .• _r __ .... _.....-.-_ov<O ......... _ ............ __ • __ . ___ ..,... •. _...,_\-._,~, .... ___ ~ __ , •• __ •.. ~_._.~ __ .... _ •••• _~M." __ ~_ 

115 

115 

115 

iPresent 
\Effecti ve; 
1 130 . 
\ , 
I 145 

.... 1 ... 

734 

159 
806 

99 

101 

106 

1 020 142 

1 052 145 

1 063 ( 150 I 

.l " .... ", ~ -.. ,--- .... ~. 

Clearly a reduction in fishing mortality will achieve more rapid recovery 
of the spawning stock than mesh regulation; the most rapid recovery 't'1Ould 
be achieved by a combination of measures. It is not oertain what the best 
level of sp1:,nming stock should be, but the Group noted. that in 1970 - 1972 
the number of mature cod of 8 years and older averaged 136 mi11ione This 
might perhaps be a first objective, knowing that the recovery can be 
expected to continue in the years following 1978 and may later come to 
approach more closely the level of 212 million, averaged in the years195~ -
1959. 

The cod catches in thousands of tons for the period 1974 - 1977, associated 
"Ti th the two 1 eve 1 S 0 f fi shing , are: 

l-------·-·---~·------·-------· 

: J.Jevel of Fishing (F) as in 1973 r---- ... I· 
I 1974 686 
! 1975 I 813 

1976 909 

.. 1977 l 999 

F = 3/4 of the Level in 1973 

686 

641 

181 

905 
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Together, these serve to show that a recovery in the spawning stock at least 
to the 1970 - 1972 level could be achieved by careful regulation of the catches 
in the coming years. In effect, management can take advantage of the improving 
stock to reduce fishing mortality without reducing actual catches. It is, 
however, essential that a regulation be maintained to prevent unrestricted 
increase in fishing on the whole stock within the period 1975 - 1977, and to 
prevent too high a proportion of the allowable catch being taken from the mature 
stock. 



- 8 -

COD. 
Total Nominal Catoh by Fishing Areas (Metrio Tons). 

_;~~ .- '-~~b-A~.~a __ :_ Division lIb Division IIa Total 
-.-~----- ---'---~-'------ ----------~-.~- --.--...--~---,--. 

1960 380 962 94 599 155 116 630 6Ff7 
1961 409 694 222 451 149 122 781 267 
1962 548 621 222 611 138 396 909 628 
1963 547 469 113 707 116 924 778 100 
1964 202 566 126 029 108 803 437 398 
1965 241 489 103 407 99 855 444 751 
1966 292 244 56 568 134 664 483 476 
1967 322 781 121 050 128 729 572 560 
1968 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 
1971 311 788 56 907 336 269 704 964 
1972 197 234 33 220 338 553 
1973x) 501 903 87 499 211 211 800 613 

-~----.---. ----------_. ----- - ---- .•. - - _ ... _. -- -~. '-.---.-.. -- - ---~---.--------

569 007J 

-----

x)Provisional figures. 

COD. 
Nominal Catch (In Metric Tons) by Countries 
(Sub-Area I and Divisions IIa and lIb Combined). 

r-'--' ----.. --.. -.----- -.----.-.-. --~-IGer~a~; -.- .... ---.- ----- ----'----·--'1------
I 

Year England (F.R.) Norway USSR Others Total 
---------.......:.--- -------.--- ------~~... -~-.... ~-- -... _-_ .. , .. _"'------- ---;---~~---- _ .. -._----,----.-- -~-

I 1960 141 175 9 472 
I 1961 157 909 8 129 
i 1962 174 914 6 503 

1963 129 779 
1964 94 549 
1965 i 89 874 
1966 I 103 012 

I 

1967 i 87 008 
1968 It 14·0 054 
1969 231 066 

4 223 
3 202 
3 670 
4 284 
3 632 
1 073 
5 434 

\ 

. 1970 i 179 562 9 451 
I 1971 78 160 9 726 

l 1972 I ~H; 669 3 405 

__ ~J13~~.L_.J_~~2.'-_ .. ~~ __ ~~t1"o 

231 997 213 400 34 633 
268 377 325 180 21 072 
225 615 I 476 760 25 836 

, 205 056 417 964 121 078 
: 149 878 180 550 I 9 219 

191 085 152 780 1 342 
203 792 I 169 300 3 088 
216 910 262 340 I 6'70 

630 677 
781 267 
909 628 
118 100 
437 398 
444 751 
483 476 
572 560 

I 
255 611 676 758 333 1 073 629 
305 241 612 215 37 287 1 191 260 
377 606 276 632 33 337 876 588 
407 044 144 802 65 232 104 964 
394 181 96 653 18 099 569 007 
280 021 387 196 42 643 800 613 
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!~+e 11-.. COD@ 
Catoh Per Unit Effort (Metric Tons, Round Fresh). 

---·----·----r- SUb-Are~~ ~j~;~~~:-~I~- ~i vision I~-
Year r--1Y--·---2Y- .----.---.. -- -.. ----.--.. -- -------3) 

I U_K.. USSR U .. K. USSR U .. K.. Norwa7 

1961 1 0.079 0,.;8 0,,1291° .. 44 0 .. 058 ;,,7 

1962 1 0,,092 0 .. 59 I 0 .. 1;; i 0 .. 74 10,,066 4 .. 0 
1963 I 0,,065 0 .. 60 0 .. 098 10,,55 10 .. 066 ;,,1 

1964 I 0,,058 0,,;7 0 .. 092 1° .. ;9 1°.,070, 4.8 

1965 I 0,,066 0~;9 0,,109 1°,,49 :0 .. 066 2;>9 
1966 ,0,,074 0 .. 42 0,,078, 0,,19 10 .. 067 4.0 

1 \ 

1967 0 .. 081 0 .. 53 0.106 0@87 :0,,052 3 .. 5 

1968 Oel10 1 .. 09 0 .. 17; 1 .. 21 jo,,056 5.1 

1969 0 .. 113 1 .. 00 i 0 .. 135 1,,17 jO .. 094 509 

1970 0 .. 100 I 0.80 1° .. 100 0,,80 10 .. 066 6 .. 4 

1971 0,,056 I '0 .. 43 ! 0,,071 0 .. 16 jO@062 10 .. 6 

~:;~X)~:~:~J;:~U;:~~:_ ;:~: ;:;;~ . 1~ __ ::_-l 
1) U .. K. data - tons per 100 ton-hours fishing" 

2) USSR data -~ons per hour fishing" 

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

~~ble 2" HADDOCK@ 
Total Nominal Catch b7 Fishing Areas (Metrio Tons). 

I ~;r-T~~~~~;Il~~~~·:~;._~~~ ........... ------.--
r- 1960 r 125 675 I 1 854 . 

Division IIa Total 

I I 1 

1 
1961 I 165 165 I 2 427 

. I 
i 1962 I 160 972 I 1 127 

I 1963 ' 124 1'14 I 939 
I i 
1 1964 79 056 1 1. 109 , 
I 1965 98 505 9;9 
I 1966 

'I 

! 1968 
i 1969 
I 

I 1970 
I l 1971 

~:,~~x) 

124 115 

108 066 

140 970 
88 960 

59 493 

56 300 
~~21 183 

eT 
~ - - - - -- -". 

1 614 

440 

725 
1 341 

49., 
4'iU~ .)) 

') 
t •• .--,) 

12 n 

27 925 1155 454 
25 642 i 193234 
25 189 1187 888 
21 031 : 146 744 
18 735 98 900 

18 640 : 118 079 

34 892 160 621 

27 980 i 136 486 

40 031 181 726 

40 208 
, 

130 509 
26 611 86 601 

21 567 78 302 

41 9'79 317J 
5~;3 

x) Provi s i o:na] 
fi{s'U·res. 
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RADDOCK" 
Nomintl1 Catch (In Metric Tons) by CO'rtntries 
(Su.b-Area I and Divisions IIa tlnd lIb Combin.ed) .. 

---- ·-·----------·1--·----
-~ Ye~lr I Gerl'llan) Norwo,y USSR OJGhers Tot~l England i (F"Ro 

-----"" 
___ -o,.-O_.~ ___ ~~........_ ___ • __ • 

--~-- ----------~. ----.--.--.-.---- -~-- ........ -.- ...... ....------

1960 45 469 5 597 47 263 
I 

57 025 100 155 454 
1961 39 625 6 304 60 862 85 345 1 098 193 234 
1962 37 486 2 895 54 567 91 940. 1 000 187 888 
1963 19 809 2 554 59 955 63 526 900 146 744 
1964 14 653 1 482 38 695 43 870i 200 98 900 
1965 14 314 1 568 60 447 41 7501 118 079 
1966 27 723 2 098 82 090 I 48 710 160 621 
1967 24 158 1 705 51 954 57 346 1 323 136 486 
1968 40 102 1 867 64 076 75 654 27 181 726 , 

1969 37 234 1 490 67 549 24 2111 27 130 509 
1970 20 344 2 119 36 716 26 802 620 86 601 

15 605 
I 

1971 896 45 715 15 778 308: 78 302 t 

1972 16 846 1 433 46 700 
196 2251111U 265 3~ 

1973x) 31 574 8 654 64 960 186 585 7 019 298 792 
--~.......---.-~- .--- -- -. -- --~--. -- ---- .-.- - -- .. - . -- ... ~.--- -.-... - __ .~ ~r __ .__ ______ _ ___ 

~.E.le 1." HADDOCK .. 
Ctltch Per Unit Effort and Estimated Total International Efforta 

r
·--·---~--- .-.-.-----------------... ------.--.- 'r"--'- .. --'-"--'-"'-'- -.... -.. -.. ---.------.-.-.----.-. ---:-

Catch per Effort (U oK .. ) I ..Estimated Total Internation.~.1 Effort in U "K. 

Year KilOS/lOO t c:m-.hollrs . Units,. Total Catch in Tons x 10-6 

~I 196~~Ub1:~a·l-~~in~:·· ... ....t~~~·~::-I _______ 1 
. I I 

1961 I 29 I 36 I 3.3 6.7 
1962) 23 I 42 I 2.5 8 .. 2 
1963: 1.3 33 I 0 .. 9 1l..2 

1964! 18 18 1 1•6 5.5 
1965 1.8 18 I 2.0 6.6 
1966 17 34 2 .. 8 9 .. 4 
1.967 18 25 204 7,,6 
1968 19 50 100 9,,6 
1969 13 42 200 10 0 0 

1970 7 31 loO 12,,4 

1971 8 25 3,,0 9,,8 
1972 14- 18 ' 23 @0 1900 

1973x) 22 20 21,,0 13,,6 



- 12 -

Table 8e Fishing Mortality 1969 - 1973" r__ -- Estimated. by Virtual Population Analysis,. 
-~---------~~------------>-

COD (M ~ ° 3 HADDOCK M = 0.2 

F
-;-~ e~;- 1969 1970-;:~7it~2 -;:;73'" 1969_:~7~ 1921_~-_~-'-72--r-127 3~ 

--;---- ~~0~-~:~;~~~;-1-;;:~4~;~ 0.11 0.18 0.02 0.20 0.30 

I 4 0.,16 0,,13 0@10 I 0@15 0 .. 20 0 .. 21 0 .. 26 0 .. 30 0@28 0 .. 35 

1 

5 0,.37 0.28 0 .. 24 0 .. 31 0 .. 35 0 .. 54\ 0,,32 0 .. 21 1 .. 31 0 .. 55 

6 0 .. 46 0.42 0019 0 .. 46 0,,45 0,,63, 0 .. 57 \ 0 .. 26 1 le28 0 .. 60 

7 0.69 0 .. 5 3 ° @ 38 1 o. 25 0 @ 60 o@ 48 0 (j 60 '0 @ 50 ' 1 G 00 I 0 .. 60 

8 0 .. 83 0.75 0.,74· 0.44 0.65 0.51 0,,52 0.49 0,,84, 0.60 

9 1 .. 04 0 .. 85 0 .. 89 0.96 0 .. 65 0.47 1°,,40 0.44 I 10071 0,,60 

10 0",87 0 .. 89 0 .. 71 11,,24 0 .. 65 0 .. 48 10 .. 39 0 .. 38 11.25 0 .. 60 

11 0 .. 91 10 .. 60 0.64 1.14 0.65 0 .. 16 i 0 .. 50 0.35 10.76 0 .. 60 I 

I 12 0.79 0.32 0.52 0.79 0.65 0.45 [ ~.14 0.96 1. 37 1 ~:60 1 

L_~! :!___ ~ :~:J ;:~;~-:-:~~:~: --- ~:::~:~~J~:~: ~::~ ~: ~~ G~:~ j 
x) Assumed values .. 

Table ~. Stook Size 1969 - 1973 (Millions of Fish) from 
Virtual Population Analysis. 
-'--~------~-~-'---------~' ~--------------------

. COD (M '" 0,,3) HADDOCK (M "'" 0 .. 2) 

4 I 188 I 100 174 i 368 I 842 11 I 11 104 I 101 934 i 

5 i 888 118 65! 117 j 234 117 I 7 7 I 6; 63 i 
6 i 564 455 66 i 38 i 63 44 i 56 4 I 5 14 I 
7 I 182 I 265 222 i 40 18 10! 19 26 j :3 1 I 

i 8 54 i 68 115 I 113 23 13! 59! 13 l' 
I I ! I 
I 9 24 18, 24 i 41 54 5 It 7 3 4 5 
I 10 10 6 I 6 I 7 12 1 2 4 1 1 

l ___ ~____:L;-t ~ ~ ~ ..... ... ... ......1~1~lj 
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Table 10. Arato-No~regian Cod q -- Year Class Strength8 The Number per lIou.r Fisb.ilt'i·f~ fo:r: 
USSR Young Fish Survey is for 3~Year-Ol(l Fish .. 

:--~~:;.-1 :::~~:~;:::~~:LP~~~~~-rA~";~;~nt ~~~~;P~!~t~~{;!:;n~~~-l 
~ 1956 -f-~~---<:b 11 M::n -1 H~-~~.,,~gJ~-"- --=-~---;;2-~· -~ 

1957 I "12 16 13 .,. ,~verage 1 060 : 
1958 16 24 I 19 + Average 1 253 
1959 I 18 14 16 +.Average 1 044 
1960 9 19 I 13 POGr I 697 
1961 2 2 I 2 Poor 527 
1962 7 4 6 Poor 1 156 
1963 21 120 I 76 Rich 2 263 
1964 49 45 I 46 Rioh 1 930 
1965 <1 <I! <lVery Poor ery Poor 258 
1966 2 <1 1 Very Poor ery Poor 137 
1967 1 <1 1 " Very Poor Poor 243 
1968 7! 1 5 Poor Very Poor 507 
1969 11 I 6 I 9 Poor Rich 1 178 

mt ____ ~~iLJJ~~JJ~h__ _j~~l;::g:~m .. ::~mL~ __ 
( ): Estimated 

Table 11. !rata-Norwegian Haddock~ 
Year Class Stren~r~h. The Number per Houl.' Tral"lling for 
USSR Young Fish Survey is for the ;-Year-Old Fish. 

1956 27 
1957 14 
1958 5 
1959 33 
1960 72 
1961 34 
1962 4 
1963 12 
1964 15 
1965 < 1 Very Poor 
1966 <1 Very Poor 
1967 8 Average 
1968 3 Ve17 Poor 
1969 120 Vary Rich 

I 1970 31 Rioh 

lJm_ ....... _ .......... __ JJL _____ J::::~g_e __ . 
( ) : Bf.l'tim!;1.ted 

325 
241 
110 
240 
273 
314 
97 

232 
282 
14 
16 

152 
126 

l!S~§l 131 
186 
186 
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~able 12. Estimated Catches of Cod and Haddock for Two Levels 
of Fishing. 

---------._-------- - ----------------------------,--------- -----------------------, 
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~u.re, 1. Percen:l;age Length Compositions of Cod Lf3luded ill. 197:3 by 
Three Countries. Ad·jllsted Length Compositions Allo,rlng 
for Estima.ted Rejectiol'\ Rates are also shoun for 
Countx'ies 13 & G. 

50 Country A 

40 

30 
Landings 

20 

10 -

50 Country 13 

40 

30 Adjusted 

20 " Landings -----. , 
10 " 

50 Country C 

40 

30 

20 

Landings 
10 

20 ;so 40 50 60 70 80 90 

Len.gth cm. 
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Predict}on ~quati2~1L-0f Total Annual ,C~toh of the Nortp-Eaet 
Arotio Cod and Haddock Stocks 
~wm i!!liij! l4 ;z:m 

by 

V"P .. Ponomarenko 

PINRO, Kolakaya 6a, Murmansk t USSR. 

(A Working Paper presented to the 1914 Meeting of the North
East Arotic Fisheries Working Group) 

At recent levels of intensity, the fishery is based on 3 - 7 year-old 
fish in the fattening areae and on 1 - 10 year olde on the spawning groundse 

In 1974 - 1976, fish of the ages mentioned above will belong to those year 
olasses given belowe 

/_._-----

I Year of Fishery 

--_._-------------_._-------------_._----, 
Age, Year Class 

3 4 5 6 1 8 9 10 
·····-··--·-r·_·_···- --.-.. --. --.. --.-- -.-- ---¥, 

------.---.-~.-~-.------~ ... -.---~~--. -----.~ ...... ----... ~--~- --- --- -

1914 1911 1970 1969 1968 1961 1966 1965 1964 

1915 1972 1911 1910 1969 1968 1967 1966 I 1965 

. ______ .. _ ... ~?1~_._ .. __ . __ ._._~9~~. __ :?1:._ !~.~~ 1910 !~~9 1968 _~~61_L~~~ 

The estimates of abundanoe of theae year classes of cod are shown in Appendix 
Table I, and for had.dock in Appendix Table II@ 

The fish at the age of 4, 5 and 6 years dominated in cod oatches in the fatten~ug 
areas.. The ood of the extrememly abundan.t 1910 year class and two fairly 
abundant year classes will be at the mentioned ages in 1914/5/6 (the 1968 and 
1969 year olasses in 1974, the 1971 and 1969 ones in 1915 and the 1911 and 1972 
year olasses in 1976). 

Thus, the state of the ood stocks in the fattening areas in 1914, 1915 and 1976. 
will be at the level of maximum yearse The mature ood stooks in these ;rears 
will be minimum for the reoont 10 - 15 ;rears observed. 

Haddock constitute on the average about 20% of the long-term mean catch of cod. 
The fish of the abundant 1969 and 1910 year olasses at the age of 4 and 5 years 
will form the 'bas:ta of hadclock catches in 1914, at ages 5 and 6 in 1915, and 
at 6 and 7 years old in 1976. 

The 3, 4 and 5 year olds are the mOB t :tmportan't for the haddock fishery e The 
commercial hac:ldock stocks, exolu,d.ing 1914, ldll be below the long-term mean 
level. 
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Taking into. account the age composition of t~e catches, PINRO composed methods 
for commercial forecasts· of fish resources for ·trawl fishery of den;'ersal fishes 
in the Barents Sea. '.rhe fishery forecast's' compiled bythe.se methods 'are of 
satisfactory reliability_ 

The prediction equations used for forecasting the. total catches of cod and 
haddock by all countries in 1974, 1975 and 1976 are as follows: 

y "" 4.58% + 388 I' = 0010 (1) 
x = index of cod stock abundance for the whole area, 1914 - 1989, 

(1975 - 105, 1976 = 113). 
y = cod yield (thousands of tons) in the fattening areas by all 

countries. 

y :::: 5.98x + 214 r :::: 0.82 (2) 
x :::: index of cod stock abundance in Sub-area I, 

(1974 :::: 92, 1975 ::; 97, 1976 = 101); 
y "" cod yield (thousands of tons) in Sub-area I by all countries. 

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

(1974 :::: 764, 1975 = 794, 1976 "" 818); 
Y = cod yield (thousands of tons) in the fattening areas by all 

countries. 

y "" 0,,997x + 189 I' =: 0.95 (4) 
x :::: cod yield (thousands of tons) in the f'attening areas by all 

countries, 
(1974 := 920, 1975 "'" 975, 1976 '"" 1 050); 

y - cod yield (thousands of' tons) over the whole fishing area by 
all countries. 

y = 0.0029x + 189 r = 0.86 (5) 
x = cod yield (thousands of tons) in the fattening areas by all 

countries, 
(1974 = 920, 1975 = 975, 1976 = 1 050); 

y ~ cod yield (thousands of tons) in Division 1113. by all countries. 

y = 3.38x + 24 I' = 0.64 (6) 
x = index of haddook stock abundanoe, 

(1974 = 31, 1975 = 7, 1976 a 2); 
y "" haddook yield (thousands of tons) by USSR trawlers. 

y = 0.889x + 91 r = 0.89 (7) 
x "" haddock yield (thousands of tons) by USSR trawlers, 

(1974 = 130, 1975 = 50, 1976 = 30); 
y = haddock yield (thousands of' tons) over the whole fishing area 

by vessels of all countries. 

Almost all the equations give a satisfaotory coincidence of calculated catches 
and actual ones. The poorest agreement is observed in the calculation of the 
cod catches in Division 1113.. This may be explained by the fact that different 
cod are fished over ~0his area (l'lcape1in" cod, pre-spmming and spenming), and 
also various fishing genrs are usc(). there (trawls, long-linef3, nets? purse
seines)& If the cod catches in Division IIa are divided by fishing gears and 
fishery types, then the reliability of forecasting catches in this area '\tTou.ld be 
considerably improved tr::l.king into fJ.ccount their age composition", 
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Calculated total catches ot cod and haddock trom predicted equations are given 
in Appendix Table Ill. On the basis ot the data trom this Table, Appendix 
Table IV was compiled. 

Appendix Table IV shows the .calculated catoh ot 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 whole area 
inhabited by the ood stooks. 
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Young Cod Catch at the 'l'hird Year of Life (From Data of 
Autumn - Winter Investigations Undertaken by pumo). 
Specimens per Hour Trawling. 

Y Cl I Southern Barents Sea N\'l Areas ~
---- ---------/--------------------1------.. ----------

ear ass I Sub~.area 1 I Division lIb 
. -------+--------.. -------i 
I 1946! 5. 8 1

1

-

! I 
1947 I 21.0 
1948 18.1 

1949 I 29.4 

I 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 

I 

2.8 

11.8 

49.0 

! 
1 

i 
I 
I 
I 

4002 
2,,2 

1.0 

1203 
21.0 
16.3 

18.'l 

1

1 

I 120@ 3 
I 
i 

I 

I 
I 

0.2 
0.0 

6.0 

85.5 

\Vho1e Area 

1.7.5 
1902 
2306 

74.5 
6.4 
2.8 

8.8 
5.6 
9,,2 

13,,6 
]3.1 

1.0 

78.8 

1959 
1960 
1961 
1962 
1963 
1964· 
1965 
1966 
1967 
1968 
1969 
1970 
1971x ) 

1972x ) 

1973xx ) 

! 
12.1 I 2503 18.0 

15.0 I 18.3 16 0 0 
18.0 18.0 18@0 

~---~-----~-~-.-.- ." "." .--------....----- ~.-------.---~ -~-----

x) Calculated according to survival coefficien~ 

xx) Preliminary dat~. 
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Year Class 

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 
1971 
1972 
1973 

- 20 -

Young Haddock Catches at the 2nd B.nd 3rd Years of 

Life (From the Autumn - vlinter Determinatioil Carried 

Out by PINRO), (Specimens per Hour Trmrling) $ 

-------
The Southern Barents Sea, Sub-area I 

----
2nd Year of Life 3rd Year of Life 

1 

<1 1 

32 26 
1 11 

247 262 
19 12 

5 10 
40 25 

7 3 
3 2 

18 27 
9 14 
4 5 

14- 33 
40 72 
50 34 

3 4 
, 

12 9 
I 12 15 

<1 I <1 I 

1 I <1 

13 
, 

8 I 
<1 I 

3 I 
69 I 120 

I 
31 

(3) 
(2) (2) 
(2) (2) 

. ----~-.-~.--

3~ t 
-.------.. ~--•.. ----.-~.~-- --_._ . 
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~pdix Table III. Calculated Catches of Cod and Haddock 
, " --"'-- (in Thousands of' Tons). 

~--+---- ---_. ----

r ~~;d~!tion Year ._- ~:-~~::::~- -~~----~ J!addock 
Total Division IIa Total : Equation Division IIb 

f-.--------~-.. -.------ ------ -------- --------------.-.-.----- --- -- ----- -------.-- -- ,-- --- ----------.--------
i 1974 I 800 
! (1) 1975 I 870 

i -r1976 I 900-
1-, ----------- -----" .-----___ +-__ ,_________ -----
i 1974! 1 040 
[ C~); 1975 1 080 

~ __ . ________ ~._ 19!_~_,-----------+-_--~:--~:~ 
! ' 1974\ I 920 

i (~)r:g(3)f 1975\ I 975 
i ' 1976 I . I 1 050 
~----------- --------- "--"~i - ---------t-------------~-------·-----------

: 1974 1 100 i 
. I I 

(4) i 1975 [1 160 I 
. i 1976 1 240 I 
:..-...-------------------1-- -_ .. _-,--........ -.. '- ----I 

! I 1974 I' :11 , I ,[ 
i (5)' 1975 I 

! ! 19761 i 
190 
190 r-'''------- -------1------------ -.-... -.,- .. t 

I 1974 i 210 
(7) 1975 I 140 

~______ _Jl=7 6 __ __ J ______ ______ _____________ ' ,-=-~~ __ _ 



J:
~'
nf
:~
~i
.x
 
T
:
~
b
l
s
 

IV
" 

P
T

sd
ic

te
d

 T
o

ta
l 

C
a
tc

h
e
s 

o
f 

C
od

 
an

d
 

JI
ad

do
ck

 a
t 

th
e
 E

x
is

ti
n

g
 

~.
 "

-
=

=
-
-
c
.
-
_

 
. 

L
ey

el
 
o

f 
F

is
h

in
g

 I
n

te
::

:l
.s

it
y

 a
n

d
 a

t 
th

e
 R

ec
om

m
en

de
d 

L
ev

el
 
o

f 
F

is
h

in
g

 
(i

n
 T

h
o

u
sa

n
d

s 
o

f 
T

o
n

s)
" 

1--
-

. -
--

-
1

9
7

4
 

I 
1

9
7

5
 

1
9

7
6

 
I 

T
o

ta
l 
r;

~~
te

ni
ng

 I
~I
a 

I 
T

o
ta

l 
1 
Fa
tt
en
in
g-
11
-~
I:
1 T

ot
~~
-~
at
te
ni
ng
 I

lI
a
 

! 
A

re
as

 
j 

i 
! 

A
re

as
 

. 
i 

A
r
e
a
s
!
 

r -
-f

 

A
t 

th
e
 E

x
is

ti
n

g
 L

e
v

e
l 

! 
I 

! 
o

f 
F

is
;'i

,.
,,

..
. 

In
te

n
s
it

v
 

i 
I 

I
-
=
~
 

~
,
,
-
-
-
i
,
 

1 
I 

I 
: 

i 

I 
CO

D
 

1 
1

1
0

 I 
9

2
0

 
1

1
9

0
 

1I 
1 

1
6

5
 
I 

9
7

5
 

! 1
9

0
 I

II 
2

4
0

 
1 

05
0 

h
9

0
 

f 
I 

'j 
1 
'
I
 

,
I
 

I 
H

A
D

D
O

CK
 

2
1

0
 

I 
I 

I 
1

4
0

1
 

I 
1 

1
2

0
 

j 
I 

·1 
-

.+
--

--
--

-
! 

' 
-L

-_
_

_
_

 
I 

' 
l
'
 

! 
I 

I 
I 

'I 
; 

1 
! 

I 
I 

T
o

ta
l 

1 
3

2
0

 
I1 

i 
i 1

 
30

5 
1 

\ 
i" 

1 
36

0 
i 

I 
; 

1 
I 

I 
I
'
 

I 
A.

 t 
th

e
 R

ec
om

m
en

d.
 e

d
 

;11 

I 
I 

-
11 

-
-
.
-
-
-
-

! 
'I' 

! 
r 

I 
.!

;~
ve

1 
o

f 
F

is
h

in
g

 
I 

! 
I 

i 
I 

I 
I 

I 
I 

1 
I 

i 
j 

i 
CO

D
 

8
9

0
 
I 

7
4

0
 

1
1

5
0 

9
2

5
 
I 

7
7

5
 

! 1
5

0
 

9
9

0
 

8
4

0
 

11
5

0 

L
 

~
D
O
C
K
.
 

2
1

0
 

1
40

! 
I 

1
2

0
 

I 
I 

I 
, 

ji 
T

o
ta

l 
1 

1
0

0
 

1 
0

6
5

 
I 

-I 
-
-
i
-
-
-
-

1 
1

1
0

 

N
 

N
 


