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Mr D. de G. Griffith, ICES Statistician, also took part in the
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2. Terms of Reference

The Working Group was asked "to assess potential catches for 1975 and if possible
total allowable catches for 1976; and to consider the effect of introducing a
minimum landing size".

3·

4.

Landings

A summary of landings by fishing areas since 1960 is given in Table 1. In the
last three years landings have shown only small fluctuations with the average
total catch being just under 600 000 tons. The increase since 1970 in landings
from the West of Scotland is due to an increase in catches reported by France
in 1973 and revised estimates of French catches in 1971 and 1972. Preliminary
estimates of landings in 1974 by country and fishing area are given in Table 2.
Tables 3-7 give similar data (taken from "Bulletin Statistique") for the main
fishing areas for the period 1960-73.

Virtual Population Analysis

Since the last (1974) meeting of the Working Group (Doc. C.M.1974/F:2) additional
data have become available of age compositions of catches for 1973 and in most
cases provisional data for 1974 were provided. In some cases amendments have
been made to the data used in previous assessments where additional data have
become available. The assessments for the North Sea include catches in
Division lIla, and West of Scotland includes both VIa and Vlb. No age
composition data of the USSR catches in 1973 or 1974 were made available to
the Working Group nor were preliminary estimates of the USSR landings for 1974.
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In the North Sea in recent years USSR.landings have constituted about 50% of
the total catches of saithe, and the absence of USSR data for the two most recent
years limits the possibilities for updating the assessments for this area. In
addition the Working Group considered that USSR age composition data for the North '
Sea for earlier years were inconsistent with the weights of fish landed. The
Virtual Population Analysis (VPA) forthe North Sea included in this Report is an
alternative assessment to that given.in the previous Report in that~new age
compositions have been prepared for USSR landings up to 1972 and estimates of
age compositions for USSR landings, based on combined age composition of landings
by England, Netherlands and Scotland have been included for 1973 and 1974. The
USSR age compositions for the earlier years have been adjusted on the assumption
that the landed weights were correct but that the numbers at each age were
overestimated. The age distributions in each year were adjusted by a, factor:

Recorded weight of landings
Calculated weight of landings

The calculated weight of landings was derived from the sum of products of numbers
at age x mean weight at age.

For the other areas the earlier asoessments were updated by the addition of data ~

for 1973 and 1974. The estimates of fishing mortality rates from the VPA are ~

given in Tables 8-12. In the North-East Arctic fishery mortali~y rates appear
to have remained relatively steady (F = 0.3-0.4) although age groups 3 to 5 tend
to suffer higher mortality rates than the older age groups.

The present alternative assessment for the North Sea (Table 9) gives lower values
of fishing mortality in the recent years than in last year's analysis (about
0.2 - 0.3 compared with 0.4 - 0.5), and there is no marked trend of increasing
fishing mortality. However, estimates of stock sizes at 2 years old (Table 13)
are of a similar order of magnitude to those in the earlier analysis. A possible
interpretation of these results is that in the earlier years only part of the
North Sea saithe stock was being exploited, and as the landings have been increasing
the fishery has been expanding to exploit a greater proportion of the total stock.
Alternatively, there may have been areal increase in recruitment to thestock
in recent years.

At Iceland the updated assessment shows little change from the previous one and the
fishery has remained stabilized over the last few years with a fishing mortality
of about 0.5 - 0.6 on the fully exploited age groups.

At Faroe the fishing mortality estimates varied very little from 1964-1971 when
the average value was 0.2 - 0.3•.From 1972 the increase in saithe landings from
this area have been accompanied by an .increase in the estimated fishing mortality
to 0.5 - 0.6. .

The assessment for the West of Scotland is influenced in the last three years
(1972-74) by the inclusion of age composition data for the Scottish fishery in the
Clyde. This fishery takes a greater proportion of young (2 and 3 year old) fish
than the fisheries further off the coast. The Clyde fishery has been increasing
in importanee in recent years. This fishery exploits the younger fish which have an
inshore distribution and it seems likely that the survivors migrate into the off
shore fishery as they grow. The fishing mortality rates on the older age groups
have mainly been in the range F = 0.15 - 0.30 but on the younger age groups the
mortalityxates are higher having been about·0.3 and probably increasing in the
last two years with the growth of the Clyde fishery.
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5.The State of the stocks

Table 14 gives estimates of the present levels of fishing mortality and average
age at first capture for each area. Also shown are the values of ages at first
capture which would give maximum yield per recruit at current levels of fishing
mortality, and the optimum levels of fishing mortality for the present ages at
first capture. The indications are that in none of the stocks is the fishing
~ortality excessive. In many areas, however, the yield could be improved by
~educing the amount of fishing on the younger age groups.

6. Estimates of Total Allowable Catches (T.A.C's)

None of the saithe stocks appearo to be seriously overexploited at.present.
However, as catch quota regulations have been introduced, or are being con
sidered, for most of the other major demersal fish resources in the North
Atlantic, there are obvious advantages in introducing catch quotas for the
saithe stocks to prevent surplus fishing effort being diverted onto saithe
and increasing exploitation above the optimum level.

The Working Group considers that, as exploitation levels are generally close
to those giving the maximum sustainable yield for the present selection pattern,
the present aim should be to set T.A.C's to stabilize the saithe fisheries at
the exploitation levels of recent years, and at the same time to preventany
increase in, or preferably to reduce, the mortality on the younger fish. In
considering Total Allowable Catches (T.A.C's) the Group based its calculations
on the following area groupings:

North-East Arctic (Sub-areas I and 11)

North Sea, Kattegat and Skagerak (Sub-area IV, DivisionIlla)

Ieeland (Division. Va)

Faroe lslands (Division Vb)

West of Scotland and Rockall (Sub-area VI).

Landings of saithe from other lCES fishing areas are relatively.insignificant.

Estimates of catches which are expected to be taken in 1975 and 1976, if fishing
effort is maintained at its present level, have been prepared. Estimates of
stock size and catch in numbers were calculated for 1974-76 from the 1973 catch
data and estimates of fishing mortality. Catch in numbers at each age were
converted into weight using mean weight-at-age data and summed to give an
estimate of total catch for each year. Some difficulties were experienced in
obtaining good agreement between declared landings in 1973 and landed weight
calculated as the sum of products of numbers at each age times average weight
at age. There are potential errors in weight-at-age data because of the different
selection characteristics of the various national fisheries and even a weighted
average of national weight-at-age data is subject to some error since the
proportions of the total catch taken by the different countries are variable,
and also because there is variation in the age structure of the stock. lt is
also possible that there are significant errors in the various national
estimates of numbers of fish at each age in their landings. No information was
available on the size of the~-classes which will be recruiting over the next
few years and so average year-class strengths (year-classes 1958-68) of 2-year
old fish have been used in the calculations of predicted catches.

For the North Sea there is some doubt about the quality of some of the catch
data and also no data for landings in 1973 and 1974 by the USSR (expected to
be about 50% of the total landings) have been provided. As a result it has not
been possible to prepare reliable catch predictions. The Working Group recommends
that for the North Sea the TAC should be set at about the average of the catches
in recent years, i.e. 200 000 tons. For the other areas the predicted catches
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for 1975 and 1976 are tabulated be10w together with recommendations for T.A.C~s.

Area Estimated Catch at Recommended T.A.C~s (Tons)
Present F (Tons) for1976

North-East Arctic 1975 192 000 190 000,
1976 184 000

North Sea 1975 - 200 000
1976 -

Ice1and 1975 80 000 75 0001976 75 000

Faroe Is1ands 1975 51 000
50 0001976 58 000

West of Scot1and 1975 29 000 30 0001976 22 000

-

For the West of Scot1and the average year-c1ass strength used in the ca1cu1ation~
of predicted catches is probab1y too l~w as estimates for recent year-c1asses
have been tending to increase with the expansion of the fishery, and a110wance
has beenmade for this in the recommended T.A.Cvs.

At Ice1and the predicted catches are appreciab1y be10w catch levels in recent
years (average catch 1969-74 = 113 000 tons) and this is due to poorer recruit~
ment in the last few years.

For Faroe there is 1ess certainty about the recent levels of fishingmorta1i~y

and according1y a re1ative1y conservative T.A.Cvs has been recommended unti1 more
reliab1e estimates are avai1ab1e.

In all areas the stock of saithe is 1iable to vary as a resu1t of migration of
fish between the different fishing regions. It is known that, at times at least,
very substantia1 migrations take p1ace but, as no adequate quantitative data are
avai1ab1e and as variations in migration from year to year cannot be predicted,
no" lü10wance has been made for migration in the present ca1cu1ations.

7. Effects of a Minimum Landing Size for Saithe

If minimum 1anding sizes were to be introduced for saithe in the NEAFC region
this species wou1d have to be inc1uded with those 1isted in NEAFC Recommendation
(4), and it wou1d also become subject to Recommendation (5) which limits the
amount cf by~catch of Recommendation (4) species which may be taken in industria1
1andings.from Mixed Fisheries (Recommendation 2).

This subject was considered by the Working Group at its 1973 meeting (Doc. C.M.
1973!F:10) and the general conclusions reached then still stand. At present the
rateof exploitation on small fish is not excessive and there are now no important·
industrial ~isheries based on saithe. Saithe is, however,' taken as a by-catch
in some industrial fisheries for other species such as the industrial fisheries
for Norway pout in the North Sea. The inc1usion of saithe in Recom~endation (4)
might he1p to reduce the by-catch in these fisheries not only o~ saithe but also
of other protected species, if the by-catch of total protected species became
increased above the proposed 25% maximum by inc1uding saithe as a protected
species.
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Äs has been mentioned in an earlier seetion some of the saithe fisheries would
benefit from a reduetion in fishing on the younger age groups. The development
of any fisheries for very small saithe would have undesirable eonsequenees for
the established fisheries. The introduetion of a suitable minimum landing
size would help to prevent such fisheries developing and eould help to reduee
the fishing mortality on the youngest age groups in the established fisheries.
Table 15 gives updated estimates of the pereentages by weight in the various
national landings of fish less than 30, 35 and 40 em in length. Lengths of saithe
eorresponding to various retention pereentages for different mesh sizes are given
in Table 16.

From a biologieal point of view little benefit ean be expeeted from a mlnlmum
landing size less than 40 em. Far the majority of fisheries a minimum landing
size up to 40 em would involve very little immediate loss. The fisheries whieh
would suffer the greatest lasses would be in the Norwegian coastal fisheries
in the North Sea (44% of eatch <40 cm), and in fishing areas I + IIa (18% < 40 cm).
In the latter area it is the Norwegian fisheries in the southern part of the area
(NEAFC Region 2, 80 mm minimum trawl eod end mesh size) that are affeeted to the
greatest extent. The Seottish fisheries West of Scotland, especially the Clyde
fishery, also have high proportions of fish below 40 cm (16% and 21% respectively).
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Table 1. Summary of total landings of saithe from the main fishing
areas (metric tons, whole weight). This table is based on
biological data supplied to the Working Group and used in
the assessments. These figures differ to some extent from
the official "Bulletin Statistique" data, which are used for
'T'l'lbles ~-7

Fishing Area.
Year NE Arctic IV+llla Va Vb VI Tota.l

1960 136 006 31 515 48.120 11 845 8 349 235 835
1961 109 821 35 489 50 826 9 592 6 123 212 451
1962 122 841 24 559 50 514 10 454 1 155 215 521
1963 148 036 30 300 48 Oll 12 693 6 609 245 649
1964 198 110 58 669 60 251 20 550 13 596 351 182
1965 184 548 13 214 60 171 22 071 18 395 358 465
1966 201 860 9'5 940 52 003 24 591 18 534 392 934
1967 191 191 16 159 75 712 23 219 16 034 382 915
1968 107 181 98 119 71 549 19 704 12 781 315 400
1969 140 315 115 564 115 853 21 536 11 214 416 546
1910 260 404 119 296 116 601 29 148 14 538 559 987
1971 244 732 219 131 134 121 30 867 19 246 648 703
1912 214 386 219 264 111 301 46 102 24 003 615 656
1913 210 833 191 200 110 888 56 606 35 834 605 361
1914x) 192 526 201 874 90 011 44 913 29 180 558 570

x) Preliminary estimate.
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Table 2. Preliminary Estimates of Saithe Landings in 1974 (Metric tons, whale weight)

I IIa IIb lIla IV Va Vb VI VII Total
Belgium 26 2 008 177 44 2 255
Denmark 5 124 3 149 8 273
Faroe Islands 359 2 227 3 776 6 6 368
France 20 114 25 566 20 924 16 239 153 63 016
German Dem.Rep.*) (12 000) 12 000
Germany, Fed.Rep. 267 35 269 (732) 9 19 875 17 895 5 919 19 79 985
leeland 56 000 56 000
Netherlands 12 839 211 47 13 097
Narway 12 513 123 580 10 1 100 13 150 1 606 151 959
Poland 199 2 322 22 203 1 925 125 1 26 775
Spain*)

!

UK (England &
849 2 068 30 4 148 8 839

1
3 821 1 354 21 109Wales)

UK (N. Ireland)*) IUK (Scotland 57 96 14 326 3 108 6 942 11 049 10 35 588

Sub-Total 13 885 175 355 886 6 233 115 641 90 077 44 913 29 180 255 476 425

USSR*)
'-"'-" - -(~Ql ./~ (80 000) 82 400

,- TOTkL 192 526 6 233 195 641 90 077 44 913 29 180 255 558 825

*)NO data available far 1974. German Democratic Republic catches in the North-East
Arctic assumed to be 12 000 tons.
USSR catches assumed to be similar to 1973.

Estimated catches in brackets.



Table ? Landings of Saithe from the North-Bast Arctic (I + 11a + 11b), by country, for the yearo
1560-1573. Metric tons, whole weight. (Data from Bulletin Statistique).

1)60 1561 1;'62 1563 1564 1565 1566 1567 15'68 1569 1970 1571 1572 1573

Belgium 14 18 4 - - - - - - - - - - -
Faroe Is. 23 GI 2 - - - - - - 20 1 057 215 lOS 7
France 1 700 3 625 544 1 110 1 525 l 618 2 587 :1 472 - Ir" - 14 536 14 515 11 3207./

German Dem. Rep.*) - - - - - - 813 304 70 6 744 25 362 16 840 7 474 12 015

Germany, Fed. Rep. 25 ~48 15 757 12 651 8 108 t~ 420 1:'" 387 11 265 11 822 4 753 4 355 23 466 ...2 204 24 558 30 331

Netherlands - - - - 186 101 41 ";'8 - 23 - - - -
Norway 96 050 77 875 101 855 135 2'77 18t; 700 165 531 175 037 150 860 56 6Lfl 15 140 151 755 125 457 143 775 148 78'7

Poland - - - - - - - - - - - 6 017 1 111 23

Spain - - - - - - - - - - - 13 0'77 13 125 60;;

UK (England and
9 780 ,~ 5'75 :~ 6:7)- 6 6 741Wales) ,~ 112 5'71 13 078 8 375 8 780 13 585 15 L',6;; 10 361 8 223 6 503

UK (Scotland) - 20 - - - 5 - - 2 - 221 106 125 2-<+8

USSR - - ;12 - 84 137 563 441 - - 43 550 37 357 1 278 2411

Total 133 515 105 951 120 707 It;8 627 157 506 185 600 203 788 181 326 110 2/,6 140 033 264 924 241272 214 334 212 263

*)German Democratic Republic catch data taken from "Atlantic Fish Catches of the Socialist Countries , 1961-72" (Moscow, 1974).

CD

o.
::;::.
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Tab1e 4. Landings of Saitne' from the North Sea, Kattegat and Skagerak (IV + lIla), by cOUntry,

far the years 1560 - 1573. Metric tons, wnole weight. (Data from Bulletin Statistique).

1960 1961 1562 1963 1964 1565 1566 1967 1568 1569 1570 1571 1972 1973

Be1giu::l 108 51 154 132 140 126 161 74 94 135 36 44 59 55
Denmark 2 412 1 985 2 679 3 555 3 795 4 934 4 310 5 495 7 756 5 566 17 555 14 200 19 323 10 195
Faroe Is. - - - - - - - - - 2 - 18 182 552
France - 12 728 - - 26 082 23 678 I;; 282 13 559- 34 139 24 631 38 873 37 442 26 060 30 595
Gerr::an Dem. Rep." 4 085 5 984 3 594 6 398 10 674 7 668- - - - - - - -
Gerr::any, Fed. Rep 8 381 3 138 2 960 2 713 3 351 7 736 7 462 7 036 6 066 7 242 6 022 4 217 8 665 12 003
leeland - - - - - - - - 5 2 18 57 4 24
Netherlands 3 637 2 527 2 656 4 455 4 552 :; 000 8 177 13 395 16 482 18 214 20 460 18 136 12 532 9 232
Norway 5 007 5 336 8 358 :7 582' ;; 602 12 330 14 183 10 842 8 683 8 155 11 201 15 184 23 256 13 548
Poland 12 28 112 3 - - 655 104 43 - - 4 186 7 512
Sweden 2 135 2 262 2 670 .3 206 3 356 6 574 3 643 6 318 8 212 4 322 1921 4 523 3 899 1 876
UK (England

and Wales) 4 219 4 153 3 407 3 821 4 143 5 573 6 172 5 408 3 925 3 819 2 664 3 162 3 744 3 378
UK (Scotland) 1 589 1 033 1 520 2 207 3 099 3 177 3 254 3911 6 001 3 838 5 293 6 106 10 797 10 834
USSR - - - - 10 22 388 11 527 11 405 32 830 68 062 UO 200 99' 883 83 333

Total 31 500 33 325 24414 30 178 58 159 73 160 93 772 77 669 103 171 114 744 176 139 219 nl 219 264 191 200

")German Democratic Republic .catch data taken from "At1antic Fish Catches of the Socialist Countries, 1961-72" (Moscow, 1974).



Table 5. Landings of Saithe from Ieeland (Va), by eountry
for the years 1960-1973. Metrie tons, whole weight. (Data from Bulletin Statistique).

1 1965 11969 I
---

1960 1961 I 1962 1963 I 1964 I 1966 1967 1 1968 I, 1970 1971 I 1972 11973

I .i3elgium 2 771 3 354 2 505 2 830 2 144 1 999 2 282 2 739 3 155 3 995 4 153 3 490 2 250
I

2 131

1 F3rct? Isl~!lc!.s 514 893 590 491 45 285 100 39 101 119 2 386 2 046 857 1 467,
i

I 105 409
1 500 5 803 6 701 8 122 2 046 3 951Fr:?,n:::e - - - ... - -

Ge:r:nan Dem. Rep;e) ... - - - - - 154 202 634 357 3 527 2 637 3 471 -
I
I
! Gen:lJny? Fed. :>-,:>~ 23 412 22 223 24 015 17 622 21 130 16 708 17 204 24 037 17 327 34 732 27 806 40 628 30 918 38 565
i
!

112 703 124 866I IcelaEd 13 675 13 469 14 758 21 665 21 022 29 021 38 027 53 988 63 882 60 080 59 945 56 342

I I

1

~lether1ands

- 5)1

,LirG 37 401 309 409 25 - - 52 - - - -
Fonray - - 11 4 - - - - - - - - -

I
I I'oland. - - - - - - - - - - - 113 150 -

I SlJab - - - - - - - - - - - 59 13 -
I
i U'T ('"np'1and ~ OIG 767 262 13 899 14 472 9 857 694 561 13 665 634 767I

J.\" _'.,;,..,_ • 8 454 Q 8 11 13 11 10 21 13 152 11 874

I
-\':o31e8 ) -'

u-.r (Seotlani) 120 431 563 1 074 1 221 1 365 920 901 982 1 605 2 402 1 743 545 509

I
..

-JSSR - - - - - 3 258 35 90 65 5- - -
I I

..

322176 471178 5781116
I

60 417160 107152 7001116 836 136 519 111 301 ~10'::ot31. I/~G 039149 795 50 385 48 449 888
,
'--- ---l.-

1)
Ine. in Vbl

*)German Demoeratie Repub1ie eateh data taken from "Atlantie Fish Catches of the Socia1ist Countries,
1961-72" (Moseow, 1974).

.....
o
I
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Tab1e 6.' Landings of Saithe from Faroe Islands (Vb)~ by country, for the years 1960-1973.

11etric tons who1e weight. (Data from Bulletin Statistique).

1961 I .
I I I I19GO 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973

I 1'ar~e I slands 585 929 2 494 2 431 1 338 1 000 1 167 2 242 2 629 4 835 2 694 5 653 5 646 2 973

Fr~nee - - 620 2 207 6 458 8 565 1 9 967 5 555 424 7 899 11 036 10 621 28 346 22 241

Ger:nan *) - 66 193Dem •. Rep. ... - - - - - - - - - -
Ge:r.::'1:1n~" 9 :red. Rep. 2 583 2 219 985 1 415 6 459 3 557 4 963 5 797 7 433 4 676 2211 2 254 3 440 9 329

II8th0rlnn:is - - - - - - - - - - - 63 - -
j)orvay - - . - - + - 2 498 - - 378 1 495 1 839 470 355

~~()land. - - - - - - - - - - - - - 4 050

ur (:8ngland &: 5 265 3 5361>. 6 437 4 230 3 724 3177 4 32> 3 321 5 123 4 303 3 066 3 305 2 453 7 5271J010D)

TTK (Scot1and) 2 140 2 214 2 631 3 463 3 309 3 794 3 581 3 996 4 778 5 346 8 608 7 198 6 225 10 131
._-- --.- ---

TO'ca1 11 8~5 9 592 10 454 12 693 21 893 22 181 25 563 21 319 20 387 27 437 29 HO 30 933 46 580 56 606
i

I)Va ·inc1uded.

*)German Democratic Republic catch data from "Atlantic Fish Catches of the Socialist Countries,
1961-72" (Moscow, 1974).



Table 7. Landings of Saithe from West of Scot1and and Rockall (VIa + Vlb), by country,
for' the years 1960-1973. !letric tons whole weight. (Data from Bulletin Statistique).

o.
~.

1 19731972I 19711970196811967I 1965 I 1966
, ·"1

4 6 15 ,61 10 - 168 31 27 40 34 - 29 125 191 i
!

- - - - - - - - - - - - -
- - - - - - - - - - - - 4

11 33 434 415 2 780 5 059 7 550 7 092 3 841 8 109 5 140 3 300 6 268 20 972

- - - - - 25 - 283 - - - - -
2 23 155 15 135 119 62 368 368 1 988 545 1 068 350 52

- - - - - - - - - 1 1 - -
- - - + 12 + 54 59 14 7 32 638 67

- - - - - - - - - - - - 2

- - - - - - - 1 - - 2 - 394

- - - - - - - - - - - - -
- - - - - - - - - - - - -

)6 4 484 4 359 4 072 7 455 9 012 7 693 5 796 5 704 4 015 3 615 1 965 2 268 2 138

43 9 20 22 36 31 17 21 13 19 24 6 14

6 2 130 2 187 2 026 3 194 4 157 3 005 2 676 2 433 3 035 5 175 4 620 6 706 11 330

- - - - - - - - - - 105 112 670, -,

19 6 72J 7 159 16 60 91 13 596 118 395 118 534 116 034 112 787 117 214 114 536 1
11 146 11{ 473 135 834 --

12

1 65

Sucde:"!

*)German Democratic Repub1ic catch data from "Atlantic Fish Catches of the Socialist Countries,
1961-72" (Moscow, 1974).
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•Tab1e 8. Saithe. North-East Arctic.(I+IIa+llb).

Estimates of fishing rnorta1ity frorn Virtual Population Analysis (M = 0.2)

~Age 1960 1961 1962 1963 1964 1965 1966 1967 1960 1969 1970 1971 1972 1973 1974

1

2 .07 .02 .00 .03 .06 .17 .03 .04 .02 .01 .07 .11 .03 .10 .10

3 .16 .25 .26 .18 .11 .15 .19 .17 .20 .34 .18 .36 .54 .29 .40

4 .19 .20 .25 .33 .41 .08 .34 .33 .15 .14 .51 .42 .40 .40 .40

5 .50 .27 .14 .20 .24 .32 .31 .39 .10 .20 .24 .40 .35 ·34 .40

6 .26 .25 .29 .22 .13 .30 .25 .15 .15 .13 .31 .23 .29 .32 .30

7 .26 .10 .25 .22 .25 .20 .22 .17 .04 .12 .20 .28 .24 ·31 .30

8 .20 .08 .10 .17 .23 .24 .14 .21 .08 .07 .29 .15 .17 .24 .30

9 .12 .06 .10 .15 .30 ·38 .16 .21 .09 .09 .23 .24 .16 .19 .30

10 .15 .05 .07 .10 .26 .28 .23 .37 .13 .09 .30 .26 .20 .31 .30

I
.06 .41 .2911 .18 .11 .08 .09 .21 •34 .31 .32 I .17 .21 .20 .30I

I
I

12 .16 .13 .11 .08 .23 .17 ·33 .87 .14 .08 .33 .35 .19 .28 .30

13 .39 .06 .22 .17 .13 .19 .27 .63 .48 .02 .27 .21 .17 .27 .30

14 = F .20 .20 .20 .20 .30 ·30 .30 .30 .30 .30 .30 .30 .30 .30 .30
I



Tab1e 9. Saithe Uorth Sea (IV + lIla)
Estimates of Fishing Mortality from Virtuol Population Analysis (M = 0.2)

~Age 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1914

1 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01 .00 .00 .06 .01

2 .04 .02 .00 .01 .06 .00 .08 .06 .02 .07 .02 .12 .16 ~23 .20

3 .31 .18 .15 .04 .16 .11
"

.12 .12 .16 .07 .13 .20 .34 .42 .45

4 .40 .62 • 33 .30 .21 .37 .34 .19 .23 .19 .31 .25 .36 .35 .45

5 .50 .46 .45 .56 .50 .51 .20 .27 .23 .19 .28 .31 .25 .29 .40

6 .45 .60 .29 .32 .38 .25 .47 .14 .21 .23 .30 .18 .45 .23 .40

7 .19 .48 .13 .17 .43 .19 .23 • )5 .06 .22 .23 .19 .23 .16 .30

8 .05 .29 .08 .08 .42 .11 .15 .22 .19 ·99 .17 .22 .24 .13 .30..

Si .01 .27 .07 .12 .42 .10 .27 .25 .25 .27 .12 .21 .25 .13 .30

10 .02 .20 .H .06 .15 .12 .21 .33 .21 .24 .31 .10 .23 .12 .30

11 .08 .27 .06 .15 .20 .12 .24 .27 .52 .12 .17 .47 .10 .18 -30,
12 .00 1.52 .14 .31 .15 .07 .21 .21 .39 .32 .18 .13 .77 .06 .30

13 .01 .09 .71 .01 .29 .30 .18 .09 .59 -32 .32 .10 .08 .69 .30

14 =-FI .01 .10 .10 .20 .20 I .20 .25 .25 .40 .40 .40 .40 .40 .40 .40

I
I-'
~
I



Table 10. leeland (Va) Saithe
Estioates of Fishing Mortality fro~ Virtuul Population Analysis (M = 0.2)

~Age 1960 1961 1962 1963 1964 1965 1966 1967 196A 1969 1970 1971 1972 1973 1914

1
.

2 .01 .02 .00 .01 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

2, .05 .15 .06 .08 .06 .02 .01 .02 .02 .02 .01 .01 .02 .00 .02,/

A .15 .20 .27 .11 .23 .13 .03 .07 I .05 .10 .09 .07 .1} .10 .10't

5 .29 .34 .31 .21 .25 .23 .13 .11 .09 .16 .17 .22 .23 .27 .20

6 .29 .33 .47 .40 .31 .24 .18 .25 ! .18 .25 .25 .34 .31 .41 .30

7 .24 .20 .29 .45 .28 .29 .22 .35 .29 .41 .39 .47 .38 .47 .40

8 .25 .13 .21 .38 .24 .24 .26 .33 .37 .45 .51 .64 .46 .44 .40

9 .28 .13 .17 .26 .18 .23 .22 .31 .28 .41 .54 .86 .62 .43 .40

10 .22 .22 .18 .24 .17 .19 .23 030 .33 .34 .51 .66 .83 .57 .40
I,

•26 .26
.

.6111 .18 .19 .29 .14 .18 .23 i .33 .15 .39 ·91 .58 .50

I
1.14 .9612 .29 .54 .26 .42 .16 .16 .17 .19 .25 .28 .41 1.10 .50

13 .32 .29 .24 .39 .22 .21 .29 .43 .32 .12 .39 .41 .84 ~.OO .60

14'- F .30 .30 .30 .30 .30 .30 .30 .30 .30 .30 .40 .50 .60 .60 .60- I



Tab1e 11. Faroe Vb Saithe.
Estimates of fishing morta1ity from Virtual Population Analysis (H = 0.2).

~Age 1960 1961 1962 1963 1964 1965 1966 1967 1968 19(,9 1970 1971 1972 1973 1914

1

2 .03 .01 .00 .01 .00 .01 .00 .01 .01 .00 .02 .02 .01 .03 .01

:; .19 .03 .05 .04 .06 .06 .03 .03 .04 .04 .07 .10 .10 .11 .10

4 .07 .06 .10 .04 .15 .09 .12 - .05 .12 .19 .32 .20 .10 .29 .20

5 .12 .11 .13 .08 .25 .19 .19 .12 .12 .24 .21 .48 .29 .61 .40

6 .16 .14 .16 .12 .21 .26 .29 .15 I .16 .22 .24 .19 .57 .66 .60

7 .15 .11 .14 .19 .25 .27 .35 .27 .17 .24 .21 .19 .62 .68 .60

8 .15 .11 .09 .14 .30 .28 .32 .29 .29 .29 .24 .15 .62 .55 .60

9 .16 .11 .16 .17 .1R .37 .33 .25 .31 .45 .25 .15 .69 .51 .60

10 .16 .11 .15 .29 .21 .31 .46 .30 .29 .53 .35 .18 .76 .56 .60

t

11 .20 .13 .14 .18 .30 .35 .42 .33 i .27 .45 .37 .22 .85 .45 .60I

j

12 .18 .29 .11 .55 .24 .71 .38 .29 I .42 .56 .34 .39 .• 64 .61 .60

13 1. 73 .05 .22 .36 .29 .44 .80 .21 i .31 .50 .55 .13 .44 .20 .60
!

14 = Fr .20 .20 .20 .20 .30
I

.30 .30 .30 ·30 .40 .40 .40 .60 .60 .60



" e e
Tab1e 12. Saithe~ West of Scot1and (VI).

Estimates of fishing morta1ity from Virtual Population Analysis (M = 0.2)

."

~Age " 1960 1961 1962 1963 1964 1965 1966 1967 - 1968 1969 1970 1911 1912 1913 1914

1

2 .04 .02 .03 .01 .00 .01 .00 .02 .00 .01 .00 .02 .23 .11 .40

3 .27 .14 .17 .12 .22 .16 .19 .15 .13 .15 .15 .14 .29 .84 .60

4 .49 .39 .36 .19 .28 .57 .36 .30 .26 .39 .26 .35 .29 Lll .50

5 .62 .34 -38 .16 .29 .35 .47 .23 .20 .27 .26 .34 .19 .51 .50

6 .36 .44 .31 .26 .25 .36 .21 .18 .11 .12 .16 .24 .26' .37 .40

7 .33 .36 .44 .21 .30 .33 .15 .22 .14 .14 .08 .18 .22 .46 .30

8 .23 .32 .29 .51 .18 .29 .07 .15 .09 .14 .06 .15 .20 .27 .30

9 .15 .42 .25 .26 .31 .49 .12 .11 .06 .07 .08 .13 .16 .18 .30

10 .05 .21 .52 .05 .32 .41 .15 .19 .07 .06 .07 .12 .14 .14 .30
,

11 .09 .46 .06 .33 .36 .85 .23 .25 I .11 .08 .07 .15 .32 .18 .30

.02 .65 .15
I

.1112 .48 .07 .14 .28 .33 I .19 .11 .10 .27 .30 .30
I

-

13 .19 .17 .90 .19 .09 .41 .16 .61 .19 .35 .23 .24 .22 .24 ".30

14 = F .30 .30 .30 .30 .30
I

.30 _ .30 .30 .30 .30 .30 .30 ·30 .30 .30
" I



Table 13. Estimates from Virtual Population Analysis of Population Size (millions) at 2 years old
of each year-class. Estimates of year-class size of the more recent year-classes are
less reliable than those of earlier year-classes.

~ 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972Area

North-East Arctic 115 225 349 121 383 210 263 193 366 368 406 233 405 180 212

North Sea 37 36 50 84 183 137 181 137 308 368 324 163 178 170 72

Iceland 41 38 103 67 114 87 85 74 112 70 51 32 60 90 123

Faroe Islands 10 14 24 17 25 22 25 21 40 30 38 45 32 56 5
West of Scotland 8 8 18 14 31 22 19 27 19 28 14 26 29 42 28

Table 14. Estimates of present Fishing Mortality rates and mean agesat first capture, with
corresponding values for maximum yield per recruit.

Area
Estimates present Present Mean Age at Optimum Mean Age at First Optimum F at Present
Fishing Mortality First Capture (years) (years) Capture for Present F Age at First Capture

North-East Arctic 0.3 - 0.4 3.0 5.5 0.3

North Sea 0.3 - 0.4 3.0 5 0.3

leeland 0.5 - 0.6 5.0 6 0.5

Faroe Islands 0.4 - 0.6 4.5 5 0.4

West of Scotland 0.3 - 0.5 3.0 5 0.4
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Table 15. Percentages by Weight of Saithe less than 30, 35
and 40 cm in Length in the Landings from the
Different Areas*.

Country Length Percentage by Weight
1+11 IV Va Vb VI

England 30 0 0 0 0 0

35 0 0.1 0 0 0.1

40 0.2 2.4 >0.1 0.1 1.4

Faroe 40 0

Germany, F.R. 30 0 0 0 0

35 0 0 0 0

40 >0.1 0.3 0 0

Iceland 40 0
I

Netherlands 30 0 I35 0.1

40 1.0

Norway 30 0.9 1.3

35 5.8 8.8

40 18.1 43.5 I
USSR 30 <0.1 0 I

35 0.6 0.2
I40 6.6 2.8 Clyde North

I
Coast

Scotland 30 0 0 0.1 0.1

:55 0.2 >0.1 7.9 2.6

40 4.3 0.4 20.9 16.1

*)Averaged for 1971-73, except USSR and Netherlands (1970-72) and
Scotland (1972-73).

Table 16. Lengths of Saithe Corresponding to Different Rates of
Retention. Selection Factor: 3.8.

Mesh Size (mm)

%Retention 80 130 145

5 18.4 37.4 43.1
25 26.2 45.2 50.9
50 30.4 49.4 55.1
75 35.0 54.0 59.7
95 41.2 60.2 65.9
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Abstract
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Tb.e haddock fishery in the Barents Sea

in 1950-1974, their abundance and stock

(biomass) are considered in thc paper.

The relationship between tb.e fishery and

stock and growth rate of the species is

-analysed. The cause of the abundance

reduction of immature fish population in
I .

i .
19741s revealed. The forecast of.the

f • .
j

siiock status and possible optimum tield

of haddock in 1975 and 1996 1s given due

to tb.e assessment'of the year classes

abund.ance~

Immature haddock ma1nly inhabit in tb.esoutb.ern Barents

Ses and BearIsland - Spitsbergen area. Tb.e species,reacb.ed

xl The Polar Research Ins~i.tute_cf Marine Flsb.eries aDd
Oceanography (PIlmO) ,Mu.cinansk,usSR_. ..



'the maturitYtmigrat~ t6 the spawning grounds' into the Norwegian

Sea~ As usually,after spawning.mature.haddock migrate back

to thesouthern Barents Sea in small nUmbers (Sonina,1969,

1973) -

,>. ..... Haddock start .to mature since the age of 3-4.' years at
. .

the length of.: 37-42 cm and on the whole theybecoine matu.red.
at the age of 5-6 complete 'yeus with mean·length~o~ 47 cm~

Thus,haddock inhabit in tae Barents Sea mainly at the'age. . .
~up t6 7 years and constitUte tae bUlk of tae catches..at the -.

age of 3-5 complete years (Konstantinov and M,nkhj n t1965;.
.Sonina;1967) _ Mean length of haddock in the s'outhern Ba-

rents. Sea in 1950-1974 was equal to 40-7 cm and their ave

rage weight was 795 g (Table 1)~ -

Haddock at ~hc ase of 5-10 years with the. length of

50-70 cm dominated in·the·catches taken in tae Norwegian

Sea~

In 1950-1966 an annual mean yield of haddocktaken by all

couotries and'USSR in the southern Barents Sea constituted
~

102-2 thou.t_ 46-6 thou.t.·was taken by USSR~ Annual mean

.y~eld of haddock in.the Norwegian Sea was 35-3 thou_t~ and

'in the Bear Island-Spitsbergen area - 4·3 thou:t~ (Nizovtsev,.
Ponomarenko,Sonina,Shestova,1970). The Soviet Union chiefly

undertakes the haddock fishery in the southern Barents Sea~

..The investigations.showed that tho existing fishery

doesnot main~y effect·th~·stock and abundaDce of haddock,

because the'commercial mortality 15 greatly overlepped by

2



natural fluctuations cf the yeat classesabundance; Tb.e'

, ,b.addock stock in the Barents Sea dep~ndS mainly upon "tb.e"

rates (sonina,19~9,1970a)~ ,

abundance, 'ofsuccessive year, classes ,growth .and maturit,.
I

;.
. : Tb.e' abtmdance' fluctua"tions of the' ~rcto-Norwegian

•
b.addook year,classes are fairly gre~t: for fry - 250 ttmes~,

, .
',' The:abundance' oftb.e b.addock year classes depends

. ., •• • 1 .• •

mainly, upon. thesur';ival conditio~s ?t fry (Son~a,1969;

Ponomarenko',197,,;HyJ.en and D~agesundt197") and atpros.ent '.' ..

time 1t doe~',~ot depend upon the parents stock ..~alue,size~

agw composit1on' ~d sex composition cf spawners,ratio bet-
, .

ween recruits and seC'~)Dd spawriaJ:S in' population and extru-
"

ded eggs (SoniDa,1969,1970a,1972,197").

Thc efficiency of haddock fi~hery in the Bouthern Ba

rents Sea depends upon tb.e stoc~ sta~e,distributien and be~ ,. ,

h8.vio"ur of fish,chiefJ.y (Sonina,1969,1,970b)~'Th~ 'coef'1"icient

of,cbrrelation between tb.e.yiel~ taken bytb.e Soviet steam .

'trawlers and their catch (stock index) per one hour trawling,

t~en in the southern Barents Sea in 195O-196~ constituted .. ,

+0·89 + 0·05. The~greatest catches of haddock for the period- . .' . . .......:. ," ..

analysed wcre takcn in those years (1954,19S5,1956,1957,1961,
. ", . .' .. . ~ .' • ..' . '. i

1962,1965;-1966,1967,1968,1972,,~~7~) ,when t~e stock-was ,fairly·.
. ,

"great. In 1952-1968 in most cases the abundance and stock of
, ,

. "

..
. '.'

commerciaL stock of haddock wore'on tho avciage and good,levels,

.. becaüse in these years' the ' abundant' ye~ class~s'doiAinated in
, ,"

stock'.: ".'

3 '



In 1950-1964 one stroI1g~six rich,four average, an~ four '

poor year elasses were registered (Table 2)~ The year

classes with the greates~ abundance we rater tothe

"strong" ones_ The next symbols for year'classes ~:
& • • ..

"ricb." ,~ave,rage." and '"poor". ,In 1969-1971 the abundanee

anä.., biomass of, the' commereial haddock: stock in the 'Ba- ,"

rents Sea sliarply deereased beeause af'scanty of the 1965,
. . . :. .

• ~ I ,,' .

1966 and 1968 year elasses~ In these.years the haddciek

yield ,in the Barents Sea eonsiderably, redueed. Howeyer,

in 1972 and 197:; the abundanee and biomass eonsiderably

inereased beeause the b.addoek of the abundaIit 1969 year

elass reached the eommereial size and their yield was

reeord. In 1972 and 197:; the Soviet vessels took 176 and.

186 thou.t.of haddock,that exceeded the oaximum yield t~

ken in 1956,when the speeies of the abundant 1950 year

elass at the ,age of 6 years eonstituted the bulk of,~at-

, ehes~ In 1973 the haddock abundance in the Barents Sea was

on considerably high level. 546 specioens were registered

in tha mean weighted eateh'per ODe hour trawling,that ex

'ceeded' the indexes of. relative abundance of population in

all theprevious'years since 1927 (Sonina,1969). The 1969

,year.class of.haddock was sreater than the 1950'one,which

, , up to the present tme was eonsidered to be the most abun

dant for the last 35 years. So~if the speeies of the1950

,year, elass at the aga cf 3 complete years eonstituted'137·7

,speeimens ~ the mean ,weighted catch per ODe hoUl:" trawliDg

and at th.e age of 4 years - 193-7 speeimens,then ,the 1969 '

4



•

'yeaI: 'elasshaddOek at the adequate age eonstituted
'. .

252- 5 'and ~OO~2 speeimens,r~speetively (Table ~) ~ The ave-
. .

rage' eateh per one hour' trawling taken by the Soviet steam. .. . . .

tra~le~ .in .1972 ~d·1973.Wa.s· twiee higher thah ii1195~

:.8nd 1954-·- ~~3·and ~-2'against1e1and',1e6eentners•

. . Comp~d t'o the previous year ,in 1974 the abundanee

cf populatiOn eODsiderably dec.rease1.. Bo,if in 197'; in llay .

and J~e in the' eoastal areas 666 speeimens were re(5istered

in the, ~ean'e~teh per ODe hoUL' trawling, then in 1974, - .

193 speeiniens~.

. In 1973 thc speeies of the abundant 1969 and rieb. 1970

year elasses or 31-50 cm long dotlinated in populat1on~ .The

speeies of the'1969 year' eiass'c~nntituted68eO% in thc

catehes,andthose of 1970 - 20~?%~

In 1974 the catehes o:r haddoek in the southern Barentn "

Sea mainly cansisted or the 1969-1971 year classes spceies

of 31-55 cm longe The species of the abundant 1969 and rieh

1970 ye'ar classcs eonstituted the same pereentage : 39-5 and

39·9%~ The haddock of the 1969 year elass was·registercd

in greater quantities than ,those of 1970 and 1971 year

,classes~ ConsequentlYjin 1974 the abundance-or specics of, '
" '

the strong 1969 year clans considerably deereased,that ca-

~ed the ab~danee,redu~ticm '~f illmuiture ,fisb. population~... .. '" .

The investigat10ns showed that this took place.mainly in

conse'quence' cf, early seX maturit'y cf the 1969 year ciass

species "SIld transport o~ 'mature fish into 'the spawning

, :sto~

5



It 1s known that- sex..maturity cf :eish depends upcm

their growth rate~. Fas·ter the haddoek grow,at earlier, age
. . .

r; they become to be m.a~d and earlier migra:te ~rom. tho Ba-

rents ~ea (Sonina,1967,!969)~

In the fifties-sixties the slowesii groWth was. observed

for the 1950 and 1951 'year elasses haddock (Table' 4)~I.n this
, .

conneetion the species of:these year elasses aB a whole

reaehed the maturity at the aga cf ~7 years and inhabited

in the Barents Sea up to 8-9 years old. ~omparati~1y low •

growth rate was typiCcll f'or the species cf. the. rich 1959-
, .

1961 year elasses and they also matured Iater than those

of' fast growing year classes and oeeurred iD the Barents

Sea up to 7-8 years old. On contrar,. , the .haddock cf the.
. .

1956,1957,1963-1969 year classcs·had the high growth rate.

'The species of the 1956,1957,1963 .and 1964 year elasses

. reached their maturity at the age of 5-6years. Much ear-. .

lier the haddock of ~hc 19?7 year elass matured. The males

of this year class at the age cf 4 years eonsti~ted among

the recruits on spawniDg grounds over 50%,and fcniales - ab

out 25% in sampIes eolleeted(Son~a,1972)~

The 1969 year elass speeies were eharacterized 'with .

. approximately the same growth rate'aa the haddock cf' the

1967 year elass and they reaehed their maturity also carly~

They started tospawn at the age 'of 3 ycars,a lot of fish
,

matured at,the age of 4 years and,on the whole,they beca-

me·~atured at the age of 5 eomplete years.

6



'The ~tudy1ng.of the spawning popula.tion of haddock .
. - .

. showed that.in197~ the species of the1969.year claas at

theage cf 4 years constituted among the reeruits ß5~5%~

B,esides, the haddoek cf' this year elass at.the age 'of 4 years

sPawned for the. seeond time (4~1%)~In 1974 tb~ baddockot.

tbe 1969 year elaas also' dominated among the recrui~s po- .'
- ,

pulatiOn (94-5%) ,an~ among the seeond spawners tbe species

of thi~. year el888 eonstituted ~2·7%~

e .~ in 197~ tbe "remainder" .in the .spawning popUlation

(59-8%) exeeeded the'-'reeruitment (40-2%) ,then in'1974 the

recruitment (77·9;&) was eonsiderably. greaterthan tbe "re",:"

m3.ilider" (22-1%); that was tbe -evidcnce of signifieant: re- "
. " .
eruitment.of tb.e spawning haddoek population with the spe-

-.
eies of the most abundant 1969·year class,whieb'the recru-

1ts population was mainly eonsisted of (94-5%). In spring
" 1974' during tbe ~ehi;!voplankton survey an extraudinary

great number ~f extruded eggs o~ haddock was o~served,that

was' also the evidence of fairly great abundanee cf tbe ,

spawning' fish,and 1t was eonsiderably higher than that of
. '

1959-1,973~ Thus, the main mass, cf ~ish of the 1969 year

claas,reaeh~d their maturity atthe age' of 5 years and

migrated away from the Barents Sea~ In 1975 the speciea of

therich 1970 'arid-average 1971 and 1972 'year classes con-. '.. .. .' ~ .

stituted the bulk of haddock catches in the Barents Sea~, .

,~', In 1976 the popul~tion ,will' recruit with the spec1~~'of' th~ ,

rleh 197~"year e,las~~ T!l:us,in 1975 ~d 1976 "!ihe haddock

stocks 'will be on 't11e average l~vel and 'in interests of'.. " . . ..' .
ratiOnal e~lora'tion the mmUal." yield in the Barents Sea

' .. ".
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in these years can eons"titute 1~120 tho~'t~..

CONCLUSIONS

1~In 1950-1974 the abundance and:stock (biomass) ot·

haddock: in the Barents ~~a.were on 't.he compar~tiVely.· ~h.

leyel~ The p~pulatio~ was' rather regularly recriuted with:

tho abunMDt year. classes~ F~om. ~950' to ~973 two strang, ,,_.

eight rich,seven average and seven poor year classes ware
. .

registered~

:. 2~Com.mercia1 stock of haddock depends upon the abun

dance of'succeasive year·classes,reeruited"the. commercial

stock and upon the groWth rate of species~ The higher the

growth rate,earlier ha~oek reaeh the sex maturity and

cigrate from the Barents Sea~

. 3.A elose rolationshiperls.ts between the haddoek

•

8

. .

stocks and their annual yield (r: +O·89tO·05) ~

... 4~The 1969 .year elaaa was more abundant than the 1950

o:"1e, that was considered ~p to present to. be.. the most abu

ndant'for the last 35 years~ In eonsequenee cf this in

1972 and 1973 the abundance of. the comme~ial stock of had

dock in the Barents Sea was the highest for the period an~

lysed~However,the1969·year ciasa haddock had the ht8h

rate of s.rowth and'OD the whole reached their maturitY at .

an age of 5 years tÜld transported into the sPawning stoc~~

Considerable abundance.reductionof the1mmature fish in

the Barents Ses in 1974 was explained mainl.y by this ;fact~·. " -" - . .

••
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. Table 1

.The indexes ofabundance and 'stock cf the 'Arcto

Nol."'Wegian b.addock in the Barents Sea

-_ ..... _-_ ... _------------------------
: Mean length : Mean : Number of speci"; Mean catch'· ... ..'. .

Year : of Gone spe- : weight of; mCllS in average": per one
• • .•. • hoUl.' trawl-
: cimen, cm : one. specl.-: wel.ghted catch : ing centners
• • • per 1 hour- • ,: : men,g • ..

e • • : trawling • ,· .. .
---------------------~-----------
1900 33,0 625 128 0,8
1951 33,8 480 128 0,6

1952 30,2 ,380 264 I,O
1953 .34,8 500 223 I,I
I954 37,5 630 255 I,6
1955 40~I 700 329 2,.3
1956 44,8 950 315 3,0
1957 43,8 860 232 2,0
I958 42,4 880 I02 0,9
I959 37,0 700 129 0,9
I960 38 I 700 I87 I,3. ,
I96I 42,9 950 147 I,4

e IS62: 42,8 930 161 I,5
I963 . 40,9 760 132 1,0
I964 38,3 590 237 1,4
1965 ~I,6 765 236 1,7
1966 42,4 850 177 I,5
1967 46,6 mo 162 1,8
1968 46,2 980 149 I,5

·1969 . 49,8 1350 4I 0,6
1970 41,5 840 75 0,7
1971 46,3 II35 62 0,7
1972 40,6 700 330 2,3
I973 38,7 590 546 '3;2
1974 ,43,2 925 160 I,5

1950- 40,7 795 196 1,51974 II



. Table 2

The. abundance of haddock yea'r classes dua 100 the

data of young de'te.L"ll1i.na'tian and fisb.e.r,y in 1950-19?}

.- - - -. - - - - - - -. -- -. -- --- - -- - _. - _. -. -- _. -... - - - - - ..
Poo.r" .

....
• AverageRich

..strang ,
. ,

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

1950 1951 I952 e1969 1953 1958 I954

1956 1963 "1955
. 1957 1964 I962

1959 1967 1965

1960 1971 1966

1961 1972 1968

1970

1973

- - - -- -. - -- - - ... - _.... - -.~ - - - -- -- - - -- - - - - - - _..
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.' Table 3

Number of the 1950-1970 year elasses haddoek at different

agein the average-w~ightedeateh per öne hour trawling
> >

(in speeimens)
. ,

~------~----~----------------~--· 0
A g e, y'e ars·Year elass · 1 .1 · ·1 . · · . ' : Over· 2 · 3 · 4 · '5 : ' 6 ' · 7 · 8 : 9· · · · · · . 9· · · • • · . .. '.- - - -- -.. - - - - - - - --- .. - - - - - - .... - - :-- - - - - -. - - - .

,e 1950 . 157,2 137,7 193,7 245,7 207,3 75,913,2 2,4 2,2
1951 27,8 13,9 29,4 22,6 13,6 4,4 1,3 0,8 0,3

/

1952 4,3 13,4 10,3 12,7 4,2 0,7 0,6 0,1 0,1
1953 I?,9 46 7 96,0 39,6 11,9 2,3 1,2 0'9' 0 2, , , >, ,

1954 10,1 18,5 9,5 5,~ 1,5\ 0,5 0,5 ' 0,1 '
1955 34' 6,7 8,8 7,9 I',9 1,0.0,3 0,1 -, ,

"

1956 21,1 70,8 84,2 39,5 17,5 5,0 1,2 0,6 :' -
1957 26,5 67,4 55,0 38,0 7,1 I,7 0,6 0,4 0,2
1958 9,9 27,5 27,6 11,6 3,8 0,8,' 0,4 0,1

, 1959 19,2 59,9 64,0 39,9 13,0 3,0" 1,2 02' 0,2, ,

1960 14,0 39,0 lI5,7 80,1 27,4' 10,0 1,7 ' 0,3 1,1
1961 4,1 69,0 119,3 64,6 28,5 4,6 ' 1,4 0,7 1,0
1962 4,4 13,4 23,4 17,9 3,3 1,3 1,0 0;4 - 0,2
1963 7,4 48,7 70,0 31,4 6,6 3,7 1,8 0,6 ' 0,2
1964 9,1 33,9 107,0 23',1 9,4 2,5 0,7 0,2".
1965 0,2 , 0,8 1,2 1,3 0,5 0,6
1966 - 2,2' 2.,7 1,7 2,6 0,1
1967 4,8 54,6 37,6 30,4 2,4
1968 0,6 2,9 19,5 25,2 " . ,

.'

·1969 13,7 252,5 300,2
1970 21,3 170,0 '

-- - - .. - - - --_ ... - -. - -. - -- - - - -. - -'- - .... - - - - --
•
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,: '
': . . Table 4 .

Mean length of ,th~ 1950-19'72 year classes.·haddock.a.t' '.
, '. " '.... ". .'

',different aga in the' southern Barents Sea (cm).-

, ",~ .' .' -'
'. ~ .. \

. : .
. .'.. :, .

, .'

-----7--ri~~~~F~----------------
. Year class. • • • ., • •

, • 2' • 3 • 4 ., 5 : 6,··7 • 8,
, :' \: \: • ,: .. 1r : • • • '; \

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

31,3
30,1
32,8
30,8
30,3

.29,5

29,2'
25,4

·26,4
25,1
32,0
26,5
29,6
30,0
28,4
29,5

. 28,4
28,8 "
28,9
32,1
29,5
33,7

52,4
56,0
56,0
57/1
63,0

.' 62,4
60,0
64,4

·58 8, ,

5S~8

56,4
59,1

,62,7
64,3
65,4
66,8
62,4
64,3

•
78,0

58;8 ' e
, 61,5.

62;6
65,9
68,7
63,6,
69,4
69,6

.62,6
60,9
60,9
65,!

,66,8
?7,9
67,2

',40,0' 43,0·. 48,0
.. 36~6 43,4 49,2

38,3' 44,2, 49;3
. 40~5 45,2 SI,!
,40,9 45,9' 51,4
40,5 45,4 .. 55,7
42,3 51,0' 57,5
4~~5 ,51,0 55,5
43,9 47,7 54,1
41,0 45,4 49,6
38,7 . 44,0 49,2

. 40,7 45.9 53 ,9
43,0 51,0 56,4'
46,0 52,0 57,7

, .44,9 52,3 59,5
46,1 54,7' 63,2

. 45,3 52,8 59,2
48,5 54,160,6
45~5 50,7 58,7

. 43,2 54,0
43,8

33,0'
33,6'
30,8
34 5, .

34,6
34,5 .
37,1
37,8
38,5
37,0
35,0
34,1
37,5
36,9
39,4 .
38,4
37,5
39,8
39,3
39,8

. 35,2
35,6

',1950
-',1951

1952
1953
1954
1955·
1956
1957'

'I958
1959
1960
1961

,1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

,-~~--_:~----~~-~-~-~---~-~-~--~-~., ' .
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