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Y

Repoxrt of the North«East‘Arctic Fisheries Working Group

Participation

Mr D.J. Garrod ' United Kingdom
Mr Ao Hylen (Chalrman) Norway

My B.W. Jones United Kingdonm
Mr S.D. Melnikov USSR

Dr V.P. Ponomarenko - USSR

Mr D, de Go Griffith, ICES Sfaﬁisfician, also took part‘in the Meeting.

Terms of Reference

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 Fishevies Working Group meets at
Chaerlottenlund from 18 to 22 March 1974 tos

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

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

¢) examine the proposal for such an increase in relation
to other proposed regulatory measures, e.g. quotasj

d4) examine thé 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 Flsherles

Cod (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 dlffer from the estimates which were given
in the last Report. :

In 1973 there was a big lmprovement'in catches from Sub-area I and Division
IIb resulting from the recruitment of the 1969 and the very rich 1970 year
clagses, Catches in D1vis;on 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 wvhich 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 continue to decline until the 1969

and 1970 year classes reach maturity. .
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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 vhile there was very little change in
Division IIa. -

Haddock (Tables 5 = 7).

The estimates for haddock landings in 1972 given in the 1973 Heport were much
more seriously in error than were those for cod. 1972 catches in all areas
showed big increases compared with 1971 following the recruitment 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 veduced size
of the mature part of the stock as year classes after those of 1963 and 1964
are of lower abundance.

Pishing effort on haddock probably reduced slightly in 1973 after an increase
in 1972,

Fishing Mortality (Tables 8 and 9).

Provisional age composition data were available for catches in 1973 taken by
England, Norway, Federal Republic of Germany and the USSR. These data pro-
vided the basis of estimates of the age composgition of the total 1973 catches
of cod and haddock which were used to update the Virtual Population Analysis
(VPA). Revised data for the 1972 catches were also available.

For cod, estimates of fishing mortality in 1973, used to initiate the VPA,
were s8imilar to the values used at the last Meeting of the Group. These
estimates were derived from information on probable trends in Tishing effort
with additional guidance from an analysis of the data by a new method
(unpublished) being developed by Mr J. Pope of the Pisheries Laboratoxy,
Lovwestoft, England. For haddock, values slightly lower than last year were
uged since it is believed that the fishing effort on haddock in 1973 was
slightly lower than in 1972. Resulits of the VPA are given in Tables 8 and 9.

Recruitment (Tables 10 and 11),

For cod, the 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 seeus to
be not so abundant as had appeared from the rather poor provisional data
available at the 1973 Meeting. The most recent estimate indicates that it is
slightly above average size. The 1970 year class which recruited to the
Fishery in 1973 is fulfilling earlier expectations and it is well above average
abundance, although it is still too early to have an accurate estimate of its
size. Of the subsgequent year classes of cod, the indications from O-group

and young fish surveys, are that those of 1971 and 1972 are of gbout average
gsize and that of 1973 is very abundant.

For haddock (Teble 11), the very abundant 1969 year class has been joined in
the fishery by the 1970 year class 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.



6. Bffective Mesb Size in Use

Bottom trawling experinments with double cod ends were made in April and June
1973 by Norway off the Bast Pinmark coast. The mesh gizes in bolh cod ends
- .were 130 mm. The catches were sorted by fishermen into those fich acceptable
for landing and those to be discarded, according to current commercial
practice., In this manner discarding rates, by number, of between 23 - 28%
were;found. ALY 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 were discarded.

Some of the countries fishing in the North-Bast Arctic are known to disecard
small fish at sea, Presuming this to be reflected in the length composition
of landings which shov a higher mean length, the discard factors deduced from
the experiments were applied to the landings of countries B and C in Figure l.

 ‘The adjusbed length frequency of these landings then appear to be very similar
Yo the unadjusted landings of country A.  The correction implies discarding
of Afbhand 37% by numbers by countries B and ¢ in 1973,

The similarity between length compogitions of commercial catches, adjusted for
discarding, and the length composition of experimenbtal hauls using double

cod ends of 130 mm wmight be takem to indicate that the enforcement of
Commission regulations is inadequate.

Fo 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 ig wost abundant, go that the selection of cod by trawl cod ends of the
Commigsion size is influenced by the abundance and behaviour of the fish.
Whatever its cause, it ig apparent that in 1973 at least the effective mesh
size of cod ends wag lower than 130 mm, and 115 mm has been adopted a6 a wvorking
value. for estimating the immediate loss that may be caused by changing to a ‘
nevw mesh size,

T. Assesgments

The effects of changes in mesh regulations were calculated in two ways. The
Gulland method using length compogition data was uesed to estimate immediate
losses, Another method based on age coumposition of the stock and fishing
nmortality 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 introduced in 1975,

Tol, Batimates of Immediate Lossges (Gulland Method).

If the Gulland method is to bhe successfully applied the length composition
of the population should be relatively stable., At present in the North-East
drctic the size compositions of the stock fluctuates from year to year with
variations in year class strength. The result of a mesh change in this
gituation 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 1970 for haddock when
the relative strengths of the recruiting year classes were similar to those
expected in 1975 and 1976. TFor cod, some allowance has been made for
rejection. It has been assumed that there was no rejection by USSH vessgels,
but the rejection rate for trawlers of all other countries was estimabed on
the basis of the relative abundance of the smallest age groups in their
lendings compared with USSR catches. No allowance wag made for rejection of
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haddock.,
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from 115 mm which is the present estimated effective mesh size,

The immediate loss was calculated for increases to 130 mm and 145 v

For cod, an incresse to 130 mm would be expected to result in a 6% immediate
loss for USSH catches with very little change for other countries.
to 145 mm would result in immediate losses of 16% and 7% for USSR and U, Koy

and 6% for Norwegian trawlers.

An increase

Por 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,
change to 145 mm would be 36%,

Batimates Based on the Age Composition Method.

The corresponding immediate 1038@3 for a8
12% and 11%. v

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

Immediate RBffecta (%)

1973 New
Species |Method |[Effective!Mesh| USSR
Mesh (mm)l (mm)
Ve 1i5' 130 '-11
Gulland | - 6
CoD VPA 115 145 <17
Gulland | _ o |m16
B 130 145 -7
f VPA 115|130 <16 |
i Gulland =20
. HADDOCK |VPA 115 145 | =33
E Gulland) 1 ~36
"j‘ 130 145 -20

Norway
onKo
Trawl [Total
PO
- 1 -2
2 -8 -14
=6 =T
| He 6 -7
o 4T T
'+ 5 -4
;"'3 ' '"3
| =T =20
et S T o
imll i« 7

Germany |
(P.R. ) |Others |Total
R .4.,_.‘,1- RO o
- T - 8
-1 - 1 i
| 13 |-13
-l o l=2
-6 |=6 {
e
! =27 |-9
el -2 z
! } ‘ . i
45 |-25 |
e U0 N N I
-25  |=17 |

If a new mesh regulation were introduced in 1975, the trawl fisheries which
would show the greatest immediate logsses would be those of the Barents Sea
and the Bear Isiand -~ Spitsbevgen area, and there would be a greater loss for

haddock thaen for cod,

gggngerm Effects (%)

é { 1973 New

! Species | Iffective| Mesh | USSR
e Mesh (o) | (mm) )

: (M=0,3) : 115 | 130 . =3
? (M=0.3) 115 145 -5

, 00D (Mgoﬁzgi 115 145 | -1
o (M=0.3) 130 1145 | -2
{ | 115 130 | -7

i TADDOCK : 115 145 | -10
; : 130 145 | -4

i |

| b

e

Norway

All Geara

+ 8

+1%

+15
D

+27

+53%
+21

e
| UK Others | Total ‘
| !

SR NN SR
! + 1 + 21 42 f
A 0 + 3 |
+ 4 o %7
0 {0 i 41
P28 +11 ﬁ + 9 f
L 456 +33 . 418
L og22 +20 i +9
| I
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The long~term change in the cod fishery wounld be small, even sallowing for
gome uncertainty in the level of natural mortality that should apply.
However, with a total long-term gain of perhaps 5% there would be some
redigtribution of catch in favour of fisheries based on older cod. There
would be a somevhat greater long-term galn in the total catch of haddock
(perhaps up to 20%) but with a greater redistribuwtion of cateh between
areas and countries.

Metimates of Muture Catches and the EBffect of Changea in Meah Regulations
Bezsed on Age Composition. :

Trends in Catches.

Prosgpective catches of cod and haddock have been estimated for two levels
of fishing and three mesh sizes as summarised in Table 12, Progpective
catches at the preszent mesh size are abgiracted below for two levels of
fishing: (i) if the 1973 level is maintained and (ii) if it im reduced
by 25% %o approach the level of fishlng movtality giving the Maximum
Sustainable Yield per recruit.

Cateh ('000 tons)

!L@vel of Fishing (F) ag in 1973 | F = 3/4 of the Tevel im 1975 |
- 57 I+ ITb | Ila Pobal I + II?MM-.IIa | Dotal
1974 | 577 109 686
COD 1975 ; 736 1 81% 585 62 647
1976 | 804 105 909 684 97 781
Tt 828 | A71 999 726 | 178 905
1974 1 207 L7 224
HADDOCK 1975 | 182 37 220 144 30 174
1976 l 162 22 184 141 20 161

If cod cateches in 1974 do not exceed the tripartite Agreement level of

550 000 tonsg then prospective catches for 1975 - 1977 will be slightly

higher. Haddock catches have also been estimeted assuming the 197% level
of fishing is maintained but these may be influenced by interaction between
the two f{isheries, Tor example, if cod and haddock are always cavght
together, then the haddock catch may be llmi%ed by the possibillbles for
catching cod.

The eatimated catches given above can be compared with separvate estimates
of 1 110, 1 165 and 1 240 thousand tons for the yeavrs 1974, 1975 and 1976
respectively prepared by USSR scientists using a technique based upon the
historic performance of the fighery relative to changes in year class
gtrength (see Appendix). However, the Group noted that in 1968 the catch
of this magnitvude ceme from & 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 ome good
year class (1970) ag 4 year olds and the stock of older age groups is
particularly weak., The Grouwp therefore considered the USSR estimates fox
1974 and 1975 to be optimistic.
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The Effect of Regulations TUnon the Size of the Spawning Stock.

The Group has previously expressed concern at the declining sige of the
spawning stock of cod, and earlier reporits have stressed the need to
ensure that an adequate quantity of cod from the 1970 year clasgs survive

to sugment the spawning stock from 1978 onwards,

The effects of regu-

lation of the fishing mortality end/or mesh size on the gize of the
gpawning stock ave summarised below by comparison of the expected size of
the spawning stock at the beginning of 1978 (before the spawning season)
for different mesh adjustments,

Teo3e
- Effective ’
Mesh Size Nfzm%eSh
In Porce (mm)
;Present |
115 ,Effectlve
115 ; 130
145
|

115

[ e e

| Level of Flshing 1975 - 1977 | Level of Fishing 1975 - 1977

i ag in 1973 = 075 x 1973 Level

i ' e e e

}Index of Cod INo, of Cod Aged|Index of Cod |No. of Cod rge

|Spavning Stock| 8+ in 1978 |Spawming Stock% 8+ in 1978

L in 1978 ©  (Millions) in 1978 (millions)
734 : 99 1 020 ! 142

; 759 § 101 1 052 | 145

f 806 E 106 ;

7 i RS

1 063 150

Clearly a reduction in fishing mortality will achieve more rapid recovery
of the spawning stock than mesh regulations the most rapid recovery wonld

be achieved by a combination of measures.

It is not certain what the beat

level of spawning stock should be, but the Group noted that in 1970 « 1972

the number of mature cod of 8 years and older averaged 1%6 million.,

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 years 19R” -

1959.

The cod catehes in thousands of tons for the period 1974 - 1977, asgociated
with the two levels of fishing, are:

!Level of Plshlng (F) as in 1973

TN

| 1975
L1976
19775

686
813
909
999

3/4 of the Level in 1975

- 686
647
781
905
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Together, these serve to show that a recovery in the spawning stock at least

$0 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 inproving
atock to reduce fishing wmortality 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 %o

prevent too high a proportion of the allowable catch being taken from the wmature
stock.



= 8 e

Table L. COD. o
Total Nominal Catch by Fishing Aress (Metric Tons),
Year |Sub-Area I |Division IIb |Division IIa Total
1960 380 962 94 599 155 116 630 677
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 A76
1967 322 781 121 050 128 729 572 560
1968 642 449 268 908 162 472 1 07% 829
1969 670 158 266 117 254 985 1 191 260
1970 551 015 85 427% 240 150 876 588
1971 311 788 56 907 3%6 269 T04 964
1972 197 234 3% 220 338 553 569 007
19735%) 501 903 87 499 211 211 800 613%
X)Provisional figures.
Table 2. COD.

Nominal Catch (In Metric Tons) by Countries
(Sub-Area I and Divieions IIa and IIb Combined).

Provigional flgures,

Year | England G?g?%?% Worway | USSR |Othevs | Total
1960 141 175 | 9 472 | 231 997 | 213 400 | 34 633 630 677
1961 | 157 909 | 8 129 | 268 377 | 325 780 |21 072 | 781 267
1962 | 174 914 | 6 503 | 225 615 | 476 760 |25 836 | 909 628

| 1963 | 129 779 | 4 223 | 205 056 | 417 964 |21 078 | 778 100

| 1964 | 94549 | 3202 | 149 678 160 550 | 9 219 | 437 398

| 1965 | 89 874 1 3 670 | 197 085 [152 760 | 1 342 | 444 T51

L1966 | 103 012 | 4 284 | 203 792 | 169 300 | 3 088 | 483 476
1967 87 008 | 3 632 | 218 910 | 262 340 670 | 572 560

1968 | 140 054 | 1073 | 255 611 | 676 758 333 |1 073 829

1969 | 231 066 | 5 434 | 305 241 | 612 215 | 37 287 |1 191 260
1970 179 562 | 9 451 | 377 606 | 276 632 | 35 337 876 588
1971 76 160 | 9 726 | 407 044 | 144 802 | 65 232 | 704 964
1972 | 56 669 | 3 405 | 394 181 | 96 653 |18 099 | 569 007
1973X) 76 493 |14 240 | 280 021 | 387 196 | 42 64% | 800 613
=)
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Table 4. COD.
T Catch Per Unit Bffort (Metric Tons, Round Fresh).
Sub-Avea I Division ITb | Divispion IIa
Year ‘i) N 2) - %)
U.K."/ {USSR"/ | U.K. |USSR |U.K. | Norwey
1960 0,075 | 0,42 | 0,105 | 0,31 [0.,067 | 3.0
1961 | 0,079 | 0.38 |0.120 | 0.44 (0,058 3.7
1962 | 0,092 | 0,59 |0.133 |0.74 |0.066 4.0
1963 | 0,085 | 0.60 |0.,098 |0.55 10,066 3,1
1964 | 04058 | 0.37 | 0,092 10.39 |0.070 4.8
1965 | 0,066 | 0,39 |0,109 |0.49 (0,066 2.9
1966 | 0,074 | 0,42 | 0,078 [0.19 10,067 | 4.0
1967 | 0,081 | 0,53 |0.106 |0.87 0,052 3,5
1968 | 0,110 | 1,09 |0.173 |1.21 |0.056 5,1
1969 | 0,113 | 1,00 | 0,135 |1.17 (0,094 5.9
1970 | 0,100 | 0.80 | 0,100 | 0.80 (0,066 6.4
1971 | 0,056 | 0.43 |0,071 |0.16 [0.062 | 10.6
1972 | 0.047 | 0.50 |0.051 [0.16 [0.055 | 11.5
1975%) | 0,057 | 0,60 |0.054 |0.85 [0.043 6.8

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

2) USSR data - toms per hour fishing.

3) Norweglan data -~ tone per gill net boat week at Lofoten.

Table 5

HADDOCK.

Total Nominal Catch by FPishing Areas (Metric Tons).

Year Sub-Area I | Division IIb
1960 125 675 1 854
1961, 165 165 2 427
1962 160 972 1 727
1963 124 774 939
1964 79 056 | 1109
1965 98 505 | 939
1966 124 115 1 614
1967 108 066 440
1968 140 970 795
1969 88 960 | 1 341
1970 59 495 | 497
1971 56 300 | 435
1972 221 183 ; 2 155
19755 | 257 147 | 12 114

27
25
25
21
18
18
54
27
40

26
21
41

¥

P9

Divigion Ila

925
642
189
031
T35
640
892
980
031
208
611
567
979

D33

155
193
187
146
oo
118
160

| 136

181
130
86
78
265

| 299

792

Total

454

234

888
T44
900
079
621
486
726
509
601
302

317

x . . .
) Provisional
figures,
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Table 6., HADDOCK,
Hominal Cateh (In Metric Teng) by Countries
(Sub-Avea I and Divisions ITs and IIb Cembined).

Year England | G?g?g? N@rw&y T8GR Others Potal
1960 45 469 5 597 | AT 265| 5T 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
196% 19 809 2 554 | 59 955 | 63 526 900 | 146 744 E
1964 | 14 653 1 482 | 38 695| 43 870! 200 | 98 900 |
1965 | 14 314 E 1568 | 60 447! 41 750, - 118 079 |
1966 27 723 | 2 098 | 82 090 48 70| - | 160 621 f
1967 | 24 158 | 1705 | 51 954 | 57 346| 1 325 | 136 486
1968 | 40 102 | 1 867 | 64 076! 75 654 27 ! 181 726
1969 | 37234 | 1490 | 67 549| 24211 27 | 130 509
1970 20 344 | 2 119 | 36 716 | 26 802 620 | 86 601 |
1971 | 15 605 896 | 45 715! 15 778 308 . 78 302 |
1972 | 16 846 | 1 433 | 46 700 | 196 225 4 113 | 265 317 |
1973°)| 31 574 | 8 654 | 64 960 | 186 585| 7 019 | 298 792 J

HADDOCK o
Catch Per Unit Bffort and Estimated Total Inbternational Effort.

Cateh per Effort (U.XK.)| Estimeted Total Tnternations) Effort in U.K,

Year | Kilos/100 ton-hours Unit8 poga1 gateh in Tons x 100

' Subm%rea g%ziﬁi§§§ tons/100 ton-hours Sub-Ares I
1960 | 33 34 | 2.8 4.7
1961 | 29 | 36 | 3.3 6.7
1962 25 | a2 | 2.5 8.2
1965 | 13 33 | 0.9 11.2
1964 18 |18 | 1.6 | 505
1965 | 18 18 | 2.0 6.6
1966 17 § 34 2.8 9.4
1967 18 25 2.4 706
1968 19 | 50 | 1.0 9.6
1969 13 |42 E 2.0 10,0
1970 T E %1 } 1,0 12,4
1971 8 25 | 3.0 9,8
1972 14 | 10 [ 2%,0 19.0
19732) 22 } 20 | 21,0 1%,6
e N B ] S

Provisional figures.
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Table 8., Fishing Mortality 1969 - 1973,
Betimated by Virtual Population Analysis,
oD (M = 0.3) HADDOCK (M = 0,2)

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:.1% { 0,10 | 0,15 | 0,20 | 0,21 ] 0,26 {0630 | 0.28| 0,35
5 037 [ 0628 [ 0,24 | 063L | 0,35 | 0o54 | 0,32 [0.21 | 131 | 0.55
6 0,46 | 0:42 [ 0.19 | 0246 | 0,45 | 0,63 | 0,57 10,26 | 1.28| 0,60
7 0:69 | 0.53 10:38 | 0.25 | 0,60 | 0,48 | 0,60 E0.,50 1,00 0,60
8 0:83 | 0675 {074 | 0e44 | 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 | 0,40 %0,44 1,07 | 0,60

10 0,87 [ 0.89 | 0,71 | Lo24 | 0.65 | 0,48 0,39 038 | 1.25 | 0,60
11 0,91 {0660 | 0,64 | 114 | 0.65 | 0,16 ! 0,50 |0:,35 | 0,76 0.60
12 079 10632 | 052 | 079 | 0,65 [0.45 | 014 [ 0,96 | 1.37 | 0,60
13 075 [ 0.53% | 0,41 | 1,06 | 0.65 |0.24 | 1,74 [0.21 | 1.58 | 0.60
147 0,65 |0.65 | 0.65 | 0.65 | 0,65 |0.60|0.60 |0.60 | 0.60| 0.60
x) Agsumed values,

Table 9

e ()

Virtual Population Analysis,

o Stock Size 1969 -~ 197% (Millions of Flsh) from

oD (M = 0.3) HADDOGK (M = 0.2)

Age Year | 1969 1970 1971 1972 1973 1969 1970 | 1971 | 1972 (1973
3 137 | 243 | 507 |1 178 |2 000 | 16 | 152 | 126 |1 393| 385
4 188 | 100 | 174 | 368 | 842 | 11 11| 104 | 101 934
5 888 | 118 | 65| 117! 234 | 117 7 7 631 63
6 564 | 455 66 38 63 44 56 4 5| 14
7 182 | 265 | 222 40 18| 10 19 26 AR
8 54 | 68| 115 11% 23 13 ! 57 9! 13 1
9 24 18 24 | 43 | 54 5 T 3 4 5

10 10 6 6 7 12 1 9 4 1 1
11 4 3 2 2 | 2 1 2|
12 1 1 1 1 1 RN
13 1 '
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Table 10, Axcto-Horwegian Cod,

Year Clase Strength.

The Wumber per Hour Pishing for
USBR Young Fish Swrvey is Lor 3-~Year~0ld Fish.

e _ B ———
USSR Burvey. WNo. per Hour
Year Trawling USSR | O=Gromp |Virtual Poynlatigm
Class | SobeAres | Division " Aspesgment | Survey [NWo. ofmg Year 01dn
ean 10
I Ith
1956 10 21 14 = Avervage Q%2 {
1957 12 16 1% - Average 1 060 g
1958 16 24 19 4+ Average 1 253 1
1959 18 14 16 4 Average 1 044
1960 9 19 13 Poox 697
1961 2 2 2 Poor 527
1962 T A 6 Poox 1 156
1963 21 L 120 76 Riech 2 263
1964 49 145 46 Rich 1 930
1965 <1 i <1 <1 Very Poor Very Poor 258
1966 2 o<l 1 Very Poorx {Very Poor 137
1967 1 ! <1 1 Very Poor | Poox 243
1968 N ! 1 5 Poor Very Poor 507
1969 11 r 6 9 Poor Bich 1178
1970 T4 i 86 79 Rich Very Rich {2 000
1971 12 25; 18 Average | Average €95o
1972 15 18 16 Average | Average 950
197% 18 18) 18 Average [Very Rich (2 000
( ): Bstimated
Table 11. Arcto-Horwegian Haddock. _
Year Classg Strength. The Number per Hour Trawling for
USSR Young PFish Survey is for the 3-Year-01ld Fish.
Yeaxr | USSR Survey. No. per Hour P Virtual Population
Clase i Trawling. Sub-Area I O-Group Survey To. of 3 g@@r 0lds
A ! 107

1956 27 325

1957 14 241

1958 5 110

1959 33 , 240

1960 72 | 273

1961 34 | 514

1962 4 o7
| 1963 12 232
i 1964 15 262
| 1965 <1, Very Poor 14

1966 <1 Very Poor 1

1967 8 Average 152

1968 3 Very Poor 126

1969 | 120 Very Rich 1 393

1970 31 Rich 385

1971 | 55% . Average 131

1972 2 Average 186

1973% 2) l Pooe 186

( ): Botimanted
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gggégmige Betimated Catches of Cod and Haddock for Two Levels
of Pishing.

Level of Pishing F = 3/4 of the
Effective Mesh| (F) as in 1973 ‘Level in 1973
€1
8ize (mm) Year | I+IIb| ITa| ¥ | I4TIb| TIa| I
Present 1974 | 577 | 109| 686

1975 | 736 | 77| 813] 585 62 | 647
1976 804 105 | 909 684 971 781
1977 | 828 | 171 999 | 726 | 178! 905

coD 150 1975 | 674 | 77| 751| 530 | 62592
1976 | 756 | 105 8611 640 98| 738
1977 796 | 172 968 | 695 | 179| 874

145 11975 1 628 76| 704 | 494 62 | 556
1976 | 729 | 101! 834 610 96| 707
1977 | 762 | 177 9381 618 | 1811 799

Pregent B 1974 207 171 224 ‘
1975 | 182 371 220 144 | 30| 174
1976 | 162 22| 184 | 141 20 161

HADDOCK 130 § 1975 | 160 A1 201 129 52 161
‘ é 1976 | 131 A1 | 1721 117 38| 155
145 \ 1975 1 130 36| 166 | 102 28| 130

l 1976 | 126 42 1 168 | 117 | 42].159
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Figure 1. Percentage Length Compositions of Cod Landed in 1973 by
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- 16 - APPERDIX

Prediction Wguetions of Total Anuunal Catch of the North-East
Arctic Cod and Heddock Stocks

by
V.P. Ponomarenko

PINRO, Kolskaya 6a, Murmansk, USSR,

(A Working Paper pregsented to the 1974 Meeting of the North-
East Avetic Fisheries Working Group)

At recent levels of intensity, the fishery is based on 3 - 7 year-old
‘fish in the fattening aveas and on 7 - 10 year olds on the spawning grounds.

In 1974 - 1976, fish of the ages mentioned above will bhelong to those year
classes given belov. y

Age, Year (lass

Year of Pishery '
5 |4 |5 |6 |7 |8 |9 |10

1974 1971 | 1970 | 1969 | 1968 | 1967 | 1966 | 1965 | 1964

1975 1972 | 1971 | 1970 | 1969 | 1968 | 1967 | 1966 | 1965

1976 1973 | 1972 | 1971 | 1970 | 1969 | 1968 | 1967 | 1966

The egtimates of abundance of these year clasgses of cod ave shown in Appendix
Table I, and for haddock in Appendix Table II.

The fish at the age of 4, 5 and 6 years dominated in cod catches in the fatienrug
areas, The cod of the extrememly abundant 1970 year class and two fairly
abundant year classes will be at the mentioned ages in 1974/5/6 (the 1968 and
1969 year classes in 1974, the 1971 and 1969 ones in 1975 and the 1971 and 1972
year classes in 1976).

Thus, the state of the cod stocks in the fatitening areas in 1974, 1975 and 1976
will be at the level of maximum years. The mature cod atocks in these years
will be minimum for the recent 10 - 15 years observed,

Haddock constitute on the average about 20% of the long-term mean catch of cod,
The fish of the abundant 1969 and 1970 year classes at the age of 4 and 5 years
will form the basis of haddock catches in 1974, at ages 5 and 6 in 1975, and

at 6 and T years old in 1976,

The 3, 4 and 5 year olds are the most importent for the haddock fishery. The
- commercial haddeock stocks, excluding 1974, will be below the long-term mean
level.



Taking into account the age compoaition of the catches, PINRD compoged. methods
for commercial forecasts of fish resources for trawl fishery of demersal fishesn

in the Barents Sea.

satisfactory reliabiliby.

The prediétidn equétioﬁs used for forééééﬁing the.totalsdatChes of cod. and

haddock by all countries in 1974, 1975 and 1976 are as follows:

The fishery forecasts complled by these methods are of

= 4.,58x + %88 r = 0,70 (1)
x = index of cod stock abundance for the whole area, 1974 -~ 1989,
(1975 = 105, 1976 = 113)3
y = cod yield (thousands of tons) in the fattening areas by all
countries,
= 5,98x 4 214 T o= 0,82 (2)
% = index of cod stock abundance in Sub-avea I,
(1974 = 92, 1975 = 97, 1976 = 101);
y = cod yield (thousands of tons) in Sub-area I by all countries,
= le34x + 14 r = 0,95 (3)
x = cod yield (thousands of toms) 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,
= 0,997x + 189 r = 0,95 (4)
x = cod yield (thousands of tons) in the fattening areas by all
countries,
(1974 = 920, 1975 = 975, 1976 = 1 050)3
¥y = cod yield (thouaands of tons) over the whole fishing area by
all countries.
y = 0.,0029x + 189 T o= 0,86 (5)
x = cod yield (thousands of tons) in the fatiening areas by all
countries,
(1974 = 920, 1975 = 975, 1976 = 1 050)3
¥y = cod yield (thousands of ftons) in Division IIa by all counbries.
¥ = 3.%8x% + 24 r = 0,64 (6)
% = index of haddock stock abundance,
(1974 = 31, 1975 = 7, 1976 = 2);
y = haddock 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 tong) over the whole fishing area
by vessels of all countries.
Alwost all the equations give a satisfactory coincidence of calculated catches

and actual ones.
cod catches in Divisgion Ils.

The poorest agreement ig observed in the calcenlation of the
This may be explained by the fact that different
cod are fished over this area {"capelin" cod, pre-spawning and spawning), and
also v?rious fishing gears are used there (trawls, long-lines, nets, purse-
geines ).

I¥ the cod catches in Divigion Ila are divided by fishing gears and
fishery types, then the reliability of forecasting catches in this area would be
considerably improved taking inte account their age conmposition.



- 18 =

Calculated total catches of cod and haddock from predicted equations are given
in Appendix Table III. On the basis of the data from this Table, Appendix
Table IV was compiled.

Appendix Table IV shows the calculated cateh 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 whole area
inhabited by the cod stocks,



Appendix Table L.
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Specimens per Hour Trawling.

Young Cod Cateh at the Third Year of Life (From Data of
Autbunn ~ Winter Investigations Undertaken by PINRO).

Southern Barents Sea

N Areas

Year Class Sub-area 1 Divigion IIb Whole Area
1946 5.8 - 5,8
1947 21,0 37 175
19483 18.1 19,7 19,2
1949 29.4 5.9 2346
1950 76,1 40.2 The
1951 6.5 2,2 644
1952 2,8 1.0 2,8
195% 10.6 1.7 8,8
1954 5.6 449 5.6
1955 8.7 1263 9.2
1956 10,3 21,0 1%.6
1957 11.8 1643% 13,1
1958 15,7 24,73 18.9
1959 17.6 144 1642
1960 9,3 L 18.7 13,2
1961 | 2.% 1.8 2,0
1962 | 740 3,6 505
196% 21¢% 12043 7546
1964 49.0 4563 4643
1965 0.5 0.2 044
1966 1.5 0,0 1.0
1967 1o 0.3 1,0
1968 6.8 1.0 4.6
1969 1045 6.0 8,9
1970 1443 85,5 7868
1971X> 12,1 25,% 18,0
1972X> 15.0 1843 16,0
1975%%) 18,0 18.0 18,0

%) Calculated according to survival coefficient,

X% )

Prelininary data,
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Appendix Table IJ. Young Haddock Catches at the 2nd and 3rd Years of
Life((From the Aubunn - Winter Determination Carried

Out by PIWRO), (Specimens per Hour Trawling).

Year Class The Southern Barents Sea, Sub-arvea I
2nd Year of Life | 3»d Year of Life

1946 - )

1947 < 1
1948 32 26
1949 1 11
1950 247 262
1951 19 12
1952 5 10
1 1953 40 o5
f 1954 T 3
1955 3 0
1956 18 27
1957 9 14
; 1958 4 5
' 1959 14 33
| 1960 40 72
| 1961 50 34
1962 3 4
1963 9 12
1964 12 15
1965 L1 <1
1966 21 £
1967 13 g
1968 27, 3
1969 69 120
1970 38 371
1971 3 (3)
1972 (2) (2)
1973 (2) (2)

Bracketed figures are preliminavy estimates,




Appendix Table IIT.
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Calculated Catoches of (Cod and Haddook
(in Thounsands of Tons).

CoD
Wo. of S |
i HBaddock
| evabien | TR motan | Tur-ten T, | Division Tfa | Total
| 3 o R DR
g 1974 800
§ (1) 1975 870
| 1976 900
i
5 1974 1 040
| (3) | 1975 1 080
] ' 1976 1110
? i oy e 5
| | 1974 920
STEegT a9t 975
| ' 1976 1 050
e 220 -
| 19741 1 100
(4) 1975 1 160
: L1976 | 1 240
§ | 1974 | 190
| (5) 1975 190
1976 190
1974 210
(7) 1975 140
1976 120
N
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