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Report of the Saithe (Coalfish) Working Group

Participants
B Fontaine France
K Hoydal Denmark (Faroe Islands)
T Jakobsen (Chairman) Noxway
J Janusz Poland
B W Jones United Kingdom (England)
H Knudsen Denmark
3 Munch Petersen Denmark
S Myklevoll © -+ Norway
H H Reinsch Germany, Fed.Rep. of
J Richards . United Kingdom (Scotland)
S A Schopka - Iceland
B Vaske German Democratic Republic

ICES Statistician, Dr V M Nikolaev, also participated in the meeting.

Terms of Reference

At the 64th Statutory Meeting of ICES it was decided (C.Res.1976/2:27)
that: :

"the Saithe (Coalfish) Working Group should meet
at Charlottenlund from 14-18 February 1977 to
agsess TACs for 1978",

In addition, following the NEAFC request from the November 1976 Mid-
term Meeting, the Working Group was requested by the Chairman of the
Liaison Committee of ICES to provide a description of life histories,
figsheries and distributions of the stocks in relation to zones under
national figheries Jjurisdiction for Saithe, Dogfishes and Sharks in the
ICRES Area.

In an understanding with the Chairman of the North Sea Roundfish
Working Group Pollack was also included in the additional terms of
reference,

Landings

Since the lagt meeting of the Working Group, Denmark had made estimates
of landings of saithe taken as by-catches in the industrial trawl
figsheries in the North Sea. These egstimates, together with revised data
for landings from fisheries for human consumption, were as follows:

Yoar Igdust?igl Humag congumption Total
fisheries figheries
1970 58 700 4 600 63 300
1971 34 700 11 500 46 200
1972 22 600 17 000 39 600
1973 24 400 10 100 34 500
11974 38 800 8 300 47 100
1975 27 800 10 200 38 000
1976 53 594 12 479 66 073
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The landings from the indﬁstrial fisheries had not previously been
included in the North Sea landings but have now been included in
Tables 1 and 3.

Tables 2-6 give landings for 1966-75 and provisional data for 1976.
Catches at Iceland have continued to decline due to the lower level

of recruitment in recent years. In the other areas the 1973 year class
appears to be very abundant and is now making an important contribution
to the catches.

Virtual Population Analysis (VPA)

Assessments made at the previous meeting of the Working Group (ICES,
Doc., CoMal976/F:2) have been updated using provisional age composition
data for 1976 with revisions, where appropriate, to the data for
earlier years. The Group experienced some difficulty in preparing
age compogitions for the North Sea. For this area, no U.3.5.R. age

. composition data were available for 1976 landings which accounted for

one-third (106 000 tons) of the total catch. The summed age composi-
tions for other countries (excluding the Danish industrial catch) were
raised to allow for U.S.,3.R. landings. In addition, there were
revisions to the Danish landings as described in Section 3. An age
composition for landings from the Danish industrial fishery was avail-
able only for 1976 and consisted of fish of ages 2-4, with 3 year olds

.of the apparently very abundant 1973 year class predominating. For
.earlier years the Group congidered that the best approximation would

be to assume that the Danish industrial landings were composed of the
same three age groups, and age compositions were generated for this
fishery assuming that the relative abundance of the age groups would
be the same ag in U.S8.5.R., landings. The resultant age compositions
used as input data are given in Table 10 and corresponding data for the
other areas are shown in Tables 7, 13, 16 and 19.

‘Estimates of fishing mortality are‘given in Tables 8, 11, 14, 17 and

20, Thege tabulations also show the values of F assumed for 1976 ‘
which were used to initiate the computation. These latter values have
been based on what is known about recent trends in the fishery. For
the North Sea the inclusion of Danish industrial landings created
problems in estimating input values of F for 1976 for the younger age
groups. The values of F assumed for the younger age groups directly
influence the estimates of the abundance of the year classes most
recently recruited to the fishery. The assumed value of F for 3 year
olds in 1976 results in a very large estimate for the 1973 year class
in the North Sea. All the indications are that this is a very abundant
year class but no independent estimates of year class strength were
available for comparison.

' Stock size estimates from VPA are given in Tables 9, 12, 15, 18 and

21, Year class strengths at 2 years old are tabulated in Table 28, The
natural mortality coefficient, M, has been taken as 0.2 throughout.

The State of the Stocks
North-East Arctic

Fishing mortality appears +to have remained relatively stable over
recent years at about F = 0.4 on age groups 4 and older but with a
higher ‘F (= 005) on 3 year olds., The 1973 year class is an abundant
one, especially in the southern part of the area where they have been
exploited as 2 and 3 year old fish in the purse-seine fisheries. Recent
tagging experiments on young saithe on the Norway coast between 62°N
and 65°N have .given a high proportion of recaptures south of 62°N, i.e,
in the North 'Sea statistical area.
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North Sea

Problems relating to the North Sea assessment have been described
above, The overall level of fishing mortality is believed to have
remained relatively constant. The Danish industrial fishery by-catch
in 1976 contained mainly 3 year old fish and the increase in the
landings from this fishery in 1976 is likely to reflect the abundance
of the 1973 year class rather than increased fishing effort as the
fishery is not directed towards saithe. There were no data available
to suggest that the total fishing on 3 year old fish had increased
substantially in 1976 and the F values assumed for 1976 were set at a
level comparable with values estimated for the preceding years using
trial VPA runs. The resultant estimate of 2 year old year class
strength for the 1973 year class was 934 million which is approximately
double the previous largest year class.

Again there appears to have been no major change in this fishery and

fishing mortality on the fully exploited age groups is ¥ = 0.5, which
is slightly below the MSY level (F = 0.55). Year classes of 1969 and
later have been less abundant than those of 1960-68, and there is no

indication of any abundant year classes among those now recruiting to
the fishery,

Fishing mortality was probably at a somewhat lower level in 1976 as a
regult of reduced fishing by French vessels and this is likely to have
reduced the fishing mortality rates on the 4 and 5 year old fish in
particular,

With the current exploitation pattern, fishing mortality (F = 0.4) appears
to be slightly below the level required to give maximum sustainable yield
(FM v = 0.5). As in most of the other areas the 1973 year class appears
to %e an abundant one.

Wegt of Scotland

Data for this fishery are less good than for the other areas. No age
compogition data are available for the French fishery which accounts
for about two thirds of the landings. The English age compositions are
used for all countries except Scotland for which separate data are
available. In this area also the 1973 year class appears to be very
abundant and has contributed to the increase of catch in 1976.

Estimation of Total Allowable Catches (TACS)

Catch prognoses have been prepared for the years 1977-79, using the data
given in Tables 22-26., Average (1965—72 year claSSes) year class
strengths have been used for the recruiting year classes for the North-
Bast Arctic, Faroe and West of Scotland. TFor the North Sea, the average
recruitment was determined from year classes 1962-71l. TFor Iceland,
recent year classes have been less abundant than in earlier years and
prognoses have been based on recruitment averaged for year classes
1968-72, Weight at age data have been adjusted in some cases so that
the sum of 1976 catch numbers x average weight gives agreement with

the 1976 landed weight. In all the prognoses, except at Iceland, it has
been agsumed that the exploitation pattern will remain unchanged. In

at least some of the areas this may not be a realistic assumption.

Changes in the relative amounts of fishing by countries involved in
the fisheries which may follow the change to coastal state Jjurisdiction
could for example affect the exploitation pattern.
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For all stocks it was assumed that fishing mortality in 1977 would con-
tinue at the 1976 level, For 1978 and 1979 prognoses were prepared on
the basis of (a) fishing mortality remaining constant at the 1976

level and (b) fishing mortality reducing over two years to Fygy if the
1976 level T exceeded F o The fishing mortality giving maximum
sustainable yield (MSY) was obtained from the yield curves in Figure 1.
These were. calculated on the model in which P varies with age as
described in ICES Doc. C.M.1976/F:2., The results of the prognoses are
given in Table 27,

6.1 Recommendations for Total Allowable Catches (TACs)
6.1.,1 North-East Arctic

In this area the level of fishing mortality is above Fygy for the
present exploitation pattern. The maximum mortality is experienced by
three year old fish. Spawning stock biomass is becoming reduced. The
Group recommends that consideration be given to reducing fishing
mortality either by an overall reduction in the amount of fishing, or,
what is probably preferable,by reducing fishing mortality on the younger
age groups and increasing the average age at first capture. For
example, by preventing capture of 2 and 3 year old fish the long-term
yield could be increased by 30%o If an overall reduction in fishing
were to be adopted, the TAC for 1978 would be 108 000 tons if a change
to Fygy was to be made in one step. This would involve a severe
reduction in catches which could be lessened if F was reduced in two
stages, €8¢y, F = 0.4 in 1978 and F = 0,25 in 1979, In this case the
TAC for 1978 would be 163 000 tons. Fishing at Fysy would be expected
to give an average equilibrium yield of 204 000 tons (average number
one year old recruits x yield per one year old recruit@°

6,1.2 North Sea

Ag for the North-East Arctic the current fishing mortality rate is

above Fygy and the three and four year old fish are suffering higher mor-
tality rates than the older age groups. In this area a large proportion
of the young fish mortality is generated by industrial fisheries for
other species. Agalin there is a need to reduce fishing mortality overall
to at least Fygy or to give protection to younger age groups to increase
the average age of first capture. Various regulatory measures relating
to industrial fisheries are being considered for implementation in 1977
but their likely effects on the saithe by-catches are unpredictable.
Another problem is the actual size of the 1973 year class which is
currently estimated as a very large one. However, by 1978 this year class
will be past making its main contribution to the catches. If an overall
reduction in fishing mortality is considered this could be spread over
two years reducing F to 0.42 in 1978 and 0.35 in 1979. For this strategy
the Group recommends a TAC for 1978 of 224 000 tons. The North Sea
assessment did not include data for Norwegian industrial landings, and to
make allowance for landings taken in this fishery the TAC could be
increased by about 5 000 tons.

6.1.3 Iceland

At Iceland the saithe stock is being fished close to the Fygy level and
the exploitation pattern is such that there is less fishing on the
younger age groups than in other sgtocks. The new minimum trawl cod end
mesh gize of 155 mm introduced in 1977 can be expected to reduce fishing
mortality on the younger age groups still further. The immediate loss
resulting from the mesh change 1s expected to be about 4%, The catch
prognoses have assumed a relatively low figure for the recruiting year
classes which is more consistent with the recent recruitment levels than
a longer-term average which would include year classes from the period
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when recruitment was at a higher level, If the fishery is maintained at
the current F level, and taking into account the effects of the increased
mesh size at Iceland, a TAC of 64 000 tons is recommended for 1978.

This stock is being exploited at slightly below the FyMsYy level for the
current exploitation pattern. Prognoses have been calculated on the
basis of F continuing at the same (F = 0.4) level or for an increase to
Fysy (= 0.5) in 1978, For fishing at the MSY level in 1978 it is
recommended that the TAC for 1978 should not exceed 45 000 tons.

West of Scotland

In this area the yield per recruit is low due to the high rate of
exploitation on younger fish, and while this exploitation pattern is
maintained the current levels of F are above those required for MSY.

There is a need to reduce fishing mortality to about half the present
level or alternatively protection should be given to the younger age
groups. To reduce fishing mortality rate to the MSY level it is suggested
that this could be done in two stages, reducing to F = 0.45 in 1978 and

to Fygy = 0.3 in 1979. For this strategy a TAC for 1978 of 20 000 tons

is recommended.

Summazry

The following TACs are recommended for 1978:

Ares 1978 TAC (in toms)
North-Bast Arctic 163 000
North Sea 224 000
Iceland 64 000
Faroe 45 000
West of Scotland 20 000

l) Does not include any allowance for Norwegian
industrial landings.

For the areas where a reduction in fishing mortality has been recommended
the average equilibrium yields have been calculated for fishing mortality
rates at the present and the MSY levels: '

Bgquilibirum Yield

Pregent T Fusy
North-East Arctic 182 000 tons 204 000 tons
North Sea 180 000 tons 186 000 tons
West of Scotland 19 000 tons 20 000 tons

The fishing mortality levels corresponding to Fp,61 are close to F = 0.2
for all areas.

Spawning Stock Biomass

In Table 29 the calculated spawning stock biomass for each stock is given
for the period 1960-77. For all stocks there has been a considerable
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decline during the last five years.®* However, only in the North-East
Arctic has the spawning stock biomass been reduced to a level below
what has previously been recorded. The rate of decline has apparently
been high and this is supported by claims from Norwegian gill-net
fighermen that catch per effort of spawning saithe in the Sviney area
has been severely reduced in recent years. For the other stocks, rich
year classeg have previously been produced at or below the present
spawning stock biomass level,

* This is at least partially due to lower
levels of recruiltment in recent years.



Table 1.

Summary of total landings of saithe from the main

fishing areas (metric tons, whole weight).

This table

is based on the 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 Tables 3%-7.

Fishing area
Year NE-Arctic IV+ITIa Va Vb VI Total
1960 136 006 31 515 48 120 11 845 8 349 235 835
1961 109 821 35 489 50 826 9 592 6 723 212 451
1962 122 841 24 559 50 514 10 454 7 159 215 527
1963 148 036 30 300 48 011 12 693 6 609 245 649
1964 198 110 58 669 60 257 21 893 13 596 352 525
1965 184 548 73 274 60 177 22 181 18 395 358 575
1966 201 860 95 025 52 003 25 563 18 534 392 985
1967 191 191 76 759 75 712 21 319 16 034 381 015
1968 107 181 98 179 77 549 20 387 12 787 316 083%
1969 140 379 115 550 115 853 27 437 17 214 416 433
1970 260 404 222 100 116 601 29 110 14 53%8 642 753
1971 244 732 251 731 136 764 30 933 19 246 683 406
1972 214 386 239 731 111 301 46 580 24 003 636 001
1973 214 153 216 888 110 888 56 606 35 834 634 369
1974 261 223 269 563 97 568 46 159 35 473 709 986
1975 233 453 267 084 87 954 41 228 27 281 657 004
1976% 220 805 326 419 79 491 32 398 35 556 - 694 669

*Preliminary.
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Table 22. North~-East Arctic Saithe.
Calculation of TAC.

Age Stock 1977 Proportional fishing mortality Average weight2
group (1000) (76, 77, 78, 79) (ke)
2 280 OOBi) 0.4 34
3 187 8721) 1.0 .71
4 135 560 0.8 1.11
5 C 46 798 0.8 1.63
6 16 430 0.8 2.33
7 22 871 0.8 3.16
8 7 554 0.8 4.03
9 5 534 0.8 4.87
10 4 211 0.8 5.63
11 2 677 0.8 6.44
12 1 514 0.8 7.11
13 .1 153 0.8 7.82
14 724 0.8 8,95

15+ 380 0.8 9.5

l) Average recruitment for year classes 1963-72.
2) Weights adjusted to give correct 1976 satch figure.

Table 23. North Sea Saithe.

Calculation of TAC.

Age Stock 1977 Proportional fishing mortality Average weight
group (1000) (76, 77, 78, 79) (ke)
1 300 ooolg 0.02 0.30
o 241 1751 0.2 0.45
3 215 264 0.8 0.75
4 386 180 1.0 1,16
5 53 593 0.6 1.79
6 20 952 0.6 2.48
7 14 431 0.6 5.38
8 11 952 0.6 4.20
9 16 430 0.6 4.91
10 9 727 0.6 5.65
11 -5 323 0.6 6.45
12 2 125 0.6 7.16
13 1 462 0.6 8.07
14 504 0.6 9.00

1) Based on averagé'recruitment>of year classes 1962-71.
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Table 24. Iceland Saithe.
Calculation of TAC.
Age Stock 1977 Proportional fishing mortality2) Average weight
group (1000) (76, 77, 78, 79) (kg)
3 33 0001) 0,02 0.89
4 26 4831) 0.24 1.60
5 17 161 0.36 3.05
6 12 277 0.60 4.34
7 6 559 0.80 5436
8 3 928 1.00 €.3C
9 3 272 1.00 7.88
10 2 102 1.00 8.80
11 1479 1,00 9.29
12 410 1.00 9.26
13 261 1.00 9.64
14 129 1.00 11.91

1) Average recruitment for the year classes 1968-72.

2) Exploitation pattern corrected to simulate the effects of

the new mesh regulations at Iceland.

Table 25. Faroe Saithe.
Calculation of TAC,.

Age Stock 1977 Proportional fishing mortality Average weight
group ('OOO) (769 77, 78, 79) (kg‘)
2 29 ooolg 0.03 .67
3 19 4511 0.25 1,22
4 28 452 0.45 1.88
5 14 038 0.8 2.62
6 4 058 1.0 3.40
7 2 246 1.0 4.18
8 1 551 1.0 4.95
9 1 128 1.0 5.69
10 823 1.0 6.38
11 389 1.0 7.02
12 206 1.0 7.62
13 228 1.0 8.15
14 102 1.0 8.64
15+ 78 1.0 10.00

1)

Average recruitment for year classes 1964-73.




“ 30 -

Table 26, West of Scotland Saithe.

Calculation of TAC.

Average weightz)

0.67

Age Stock 1977 Proportional fishing mortality
group (1000) (76, 77, 78, 79) (xg)
1 30 0001) 0.02 0.53
C2 21 620 - 0.42 0.57
3 26 620 1.00 0.93
4 18 707 0.67 1.26
5 5 805 0.67 1.82
6 3 683 0.67 2.66
7 1 493 0.67 3456
8 352 0.67 4.65
9 326 0.67 5.56
10 297 0.67 6.35
11 129 0.67 7.+00
12 131 0.67 7.46
13 47 0.67 8.18
14 53 0.67 8.64
15 51 8.82

1) Average recruitment for year classes 1963-72.

2) Weights adjusted to give correct 1976 catch figﬁre.
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Table 27. Results of catch prognoses for Saithe.

1) ‘Catch 1) Catch 1) Catch
Year F (tons) d (tons) ¥ (tons)
NE ARCTIC (Recruitment Ro = 280 000)
(1976 0.5 221 000)
1977 0.5 204 000 0.5 204 000 0.5 204 000
1978 0.5 197 000 0.4 163 000 0.25 108 000
1979 0.5 192 000 0.25 113 000 0.25 125 000
NORTH SEA (Recruitment Ry = 300 000)
(1976 0.5 326 000)
1977 0.5 | 326 000 0.5 326 000
1978 0.5 259 000 0.42 224 000
1979 0.5 241 000 0.35 185 000
ICELAND (Recruitment Ry = 33 000)
(1976 0.5 79 000)
1977 0.5 68 000
1978 0.5 64 000
1979 0.5 63 000

FAROE (Recruitment Ry =
(1976 0.4 32 000)
19717 0.4 35 000
1978 0.4 37 000
1979 0.4 37 000

WEST OF SCOTLAND

(1976 0.6 36 000
1977 0.6 30 000
1978 0.6 26 000
1979 0.6 24 000

29 000)
0.4 35 000
0.5 45 000
0.5 42 000

(Recruitment Ry = 30 000)

0.6 30 000
0.45 20 000
0.3 15 000

1) Pishing mortality on age groups subject

to maximum exploitation.
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Table 28, Estimates from Virtual Population Analysis
of population size (millions) at 2 years old
of each year class. (BEstimates of year class
gize of the most recent year classes are less
reliable.)

Tear NE-Arctic North Sea Iceland Faroe Scotland
class

1958 116 38 41 10 8
1959 229 35 39 15

1960 337 50 103 25 18
1961 117 67 68 18 15
1962 361 163 115 26 29
1963 204 118 87 23 20
1964 247 165 82 28 17
1965 186 134 72 22 26
1966 365 366 108 42 20
1967 352 382 T4 34 26
1968 382 494 57 38 14
1969 231 207 32 35 27
1970 311 203 35 27 33
1971 139 209 40 24 34
1972 232 238 37 34 - 33
1973 423 934 21 47 55




Table 29. Spawning stock biomass ('OOO tonnes).

- 33 ~

NE-Arctic North Sea Tcelandl) Faroe géoifand

Ages: 6+ 5+ 7 6+ 5+
1960 334 53 122 42 19
1961 314 55 135 45 17
1962 559 51 149 51 16
1963 359 62 150 55 16
1964 351 69 151 56 20
1965 377 86 201 58 29
1966 407 96 254 67 28
1967 388 161 348 66 40
1968 438 208 421 77 47
1969 482 274 476 89 53
1970 570 313 460 95 62
1971 515 - 448 449 95 67
1972 470 579 394 107 69
1973 493 682 357 92 64
1974 460 663 292 81 51
1975 332 575 256 69 . 38
1976’ 296 482 024 58 33
1977 . 239 453 199 50 34

1) .Based on figures for partial recruitment
to the spawning stock.
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Figure 1.

Saithe yield per one year old recruit curves
for the present exploitation patterns.
Present levels of fishing mortality indicated
by arrows.
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