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5 2. Results

Estimates of stock331ze and flshlng mortallty for the years 1960-70 for the
North Sea, Taroe, ‘Iceland and the West of Scotland are given in Tables;§;~"9.
In interpreting these results it must be remembered that they may be: ‘
influenced by migration of fish from one area to another. The estimates of
stock size in any area will represent the stock in the sea needed to provide
the observed catches, but it is possible that part of this stock may have
spent part of their lives in another area, The fishing wmortality shown is
that suffered by the stock of the .size given in the Table, but this may not.
represent the true value of the mortality on that part of the stock that may
have been available in the area at a given time.

A better interpretation of these results should be possible when the analysis
for all areas combined is completed, However, inspection of the present
results suggests that fishing mortality is relatively low in the Iceland and
West of Scotland areas. TFor the North Sea the data show a substantial
increase in fishing mortality in recent years, and at Faroe there is a trend
of increasing mortality. These results are generally in accord with the
trends in the estimates of fishing effort,

Estimates of stock size for the North Sea indicate the year classes 1066-68,
especially 1968, to be much more abundant than preceeding year clagses. -
Whether or not ‘these estimates of year clags strength reflect the true
abundance of ‘these recent year classes 1s not yet clear.

6j <Growth

On- examinlng ‘growth data it was noted that in the English data there was.a.
clear trend of reducing length at age over the past 10-12 years for salthez
from ‘Sub-areas IIa, Va and Vb (Figure 1). The rate of reduction of average
length has been about I .cm per year, and over a period of 10 or 12 years
this is equivalent to.more than a year's growth, A similar but less marked
-trend is appdrent in the German data. The reason for this. change is not
clear but on the Norway Coast the change dppears to have: commenced with the
1959 year class which is the first of a series of abundant year classes in. -
that area. This suggests the possibility of a density-related growth change.
This could be looked at in more detail when the combined North-East Atlantic
Virtual Population Analysis is completed as this will provide a better
indication of stock abundance.

Te Summary of the Status of the Plsherles

An earller report of the WOrklng Group (ICES, Coop.Res.Rep., Ser.d, No. 6)
sumnarised our knowlédge of the identity of saithe stocks., There are several
well=known spawning grounds in various areas:of -the North-Bast Atlantic.
However, tagging experiments and interpretation of o6tolith types have shown
that, at’ least from time to time, there are substantidl.migrations of. fish
between the different fishing areas, .This makes it difficult, if not impos«
sible, to relate catches from the various fisheries to particular well-defined
and delimited stocks. For this reason assessment of the state of the
fisheries is difficult and results of analyses have to be interpreted with
care,
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As statediearlier, the Group consgiders that a Virtual Population dnalysis for
all areas combined would give as good an assessment of the overall: state of
exploitation ofsaithe as the data would permit. However, until this analysis
is completed the: follow1ng prOV1slona1 conclusione have been reaohed°

(a) With the pOSSlble exceptmon of the North Sea, in none of the flsherles
have catech rates been declining as oatohes have been increa31ng.4 By

(b)‘;Untll recently, flshlng effort in the varlous flsheries appears
-t0o have been relatively stable with only short-term fluotuatlons.
At Paroe, however, there appears to have been a long-term. trend
of increasing fishing effort. In recent years the data indicate’
-an increasing amount of fishing in the North Sea and in’ the trawl
fisheries on the Norwegian Coast,

(¢) Estimates of fishing mortality so far available are 'in reasonable
agreement with the trends in estimated fishing effort. Mortality .
rates have generally been relatively low but have been 1ncrea31ng

in the Paroe area and in recent years in the North Sea. '

(a) Sﬁbaect to revision when the combined North-East Atlantic analysis

and an analysis for the Norway Coast are completed, the Group: con-
cluded that the saithe stocks were moderately exploited. ;

8. Salthe as a Protected Specles

The Working Group dlscussed the de51rability of 1nclud1ng salthe in the NEAFC
Recommendation 4 species. The effect of including saithe in Recommendation
4 would be that this species would become subject to minimum permitted
landing size regulations., The following points are considered relevant:

(a) . .The.Group. consmderedmxhat a-degree. .of ‘natural protection aga;n
trawl fishing for t¥e youngent. dge gricups was provided by. the. _
distribution of saithe. Inthe early part of their life the young

- fish- 1nhab1t “the “inshore areas espe01a11y ‘on rocky codasts where it -
’fls generally not “Pogsible to fish thém w1th trawls., However, it 19'
‘ '?posalble thatAflsherles might develop usihg - other gears.~ ‘With ‘a"
 ‘geneéral increase in ‘exploitation for the older age’ ‘groups, & trend R
' which is likely t¢ continue if the abundance of other demersal
species declines, dany intensive exploitation of the youngest age
groups would be undesirable. The inclusion in Recommendation 4
could prevent such fisheries developlng.

(v) Table 10 gives ‘the percentage by welght of saithe less than 30,

35 and 40 cm in the landings from each statistical area for the

{'r countries for which length compositions were available: The

: greatest proportions of small fish were taken in the Norwegian

coofisheries in the southern part of ‘Sub-area IIa (south of 64°N).

~..These fisheries are exploited mainly by trawlers, -for which the
minimum -legal cod-end mesh size is 80 mm, and by purse-seiners.
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(¢) Some countries have domestic regulations for their saithe fisheries.
" In Norway it is forbiddeén to land saithe less than 35 mm total
_ length other than for humen’' consumption or for bait, It is also
' forbidden to use saithe larger than 35 cm for production of fish
meal or to catch them for this purpose. Recent Icelandic regulations .
“have banned the exploitation of demersal species by purse~seiners,

(d) If saithe wds to be included in Recommendation 4 it would become
a protected species in the context of Recommendation 2 (mixed industrial
fisheries). 'This would have some implications for the Dutch herring
trawl fisheries in the North Sea, These fisheries employ 3 cm mesh
nets in a "mixed fishery" on herring, mackerel and roundfish. Up
till now the proportion of protécted species has been relatively
constant at 30% but the proportion of herring and mackerel has been
steadily declining over the last ten years in favour of saithe.
If saithe was to be added to the list of protected species, this
fishery could hardly claim to be a "mixed fishery" any more, because
generally more than 60% would consist of protected species.

In relation t6 these problems it was pointed out that no discards of
small-sized salthe occur, because no saithe smaller than 35 cm are
available to this fishery. This~is in contrast with other gadoid
spécies (cod, haddock and whiting) of which there certainly are
discards of undersized juveniles.

(e) Lengths of saithe corresponding to various retention percentages for
different mesh sizes are given in Table 11 to provide guidance in
determing a minimum landing size should it be decided to include

saithe in Recomméndation 4 species. .
R . EERNICE c

9, Effects on the Saithe Pisheries of an increase in the minimum trawl cod-:
end mesh. size in the North-Bast Arctic.and Iceland e

Assessments were made of the likely- effects of a change in the minimum-trawl
mesh size: from 130:mm. (manila) to 145 mm.,” The basic method used.was that
described by Gulland (1961), - The average length compositions of landings by
trawlers are given in ‘Table 12 and the. length-weight data used - in the assess-
ment are given in Table 13. Selectivity data used were those of Hylen (1969)
who found .a ‘Belection factor of 3.8 for saithe. Values of M = 0.2 and
F
B = = 0,7
F+M:

were used. In the North<East Arctic area Norwegian landings from the- southern
part of IIa (south of 64°N) were excluded from the immediate .loss calculations
as they are in the 80 mm mesh area and would be unaffected by a. mesh change in
the 130 mm area., These fisheries could benefit in the long term from fish
released in the northern trawl fisheries and so they have been included with
Norwegian 'Other Gears'! in the calculation of long-term gain.

Results are tabulated in Table 14.



For the Iceland area an incréase of mesh ‘dige 67145 mm would be expected

to have very little effect as the majority of the fish in the landings are
outside-the selection range. The estimated immediate losses for all fisheries
are inthe range of :3-5% by weight. The long-term effects are also expected
to be very small. ‘ '

Por the North-East Arctlc the range of immedlate losses for the various trawl
fisheries are much larger, in the range of 11 54%. The largest losses ‘would
be experlenced by the U.S.5.Re trawlers. Inithe long term the mesh change
would be" epréted to Fesult in losses for all trawl fléets except for the
German fleet for which the long~term gain would.be about 10%. The long-term
losses are. estlmated as 18% for the U.S.S.R., 4% for Norwegian trawlers, and

1% for England and other countries, Any significant mlgratlons of fish between
figheries-would affect the results of these assessments. ;.

sty
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Table 1. Summary of Saithe

- -

Landings by Regions lMe

Fresh Weight. -

tric Tons Round

\_Fishing1

Tb

VI

~_4rea I IIa I1b Iv VA TOTAL
;223\\\; ] L
1946 | 5557 | 27 059| 506 | 23 155 | 41 569 | 5 325 | 4 781 107 952
1947 | 15 498 | 46 560| 958 | 31929 | 43 379 | 8 759 | 5 596 | 152 679
1948 |29 754 | 62 037| @61 | .29 204 |114.286 | 3 569 | 4 622 |244 333
1949 | 33 551 | 61 449 | 357 | 27 079 | 87 045 | 6 114 | 3 730 [219 325
1950 29 236 86 007 647 21 108 55 174 5 367 3 329 | 200 868
1951 27 028 | 76 269 | 1 204 | 22 217 | 74 096 | 8 698 | 4 362 |213.874 - -
1952 .|-14.203 | 105 058 632-| 23 227 | 87 940 | 6 851 | 6 701 [244 612
1953 -718“636 104.915 | - 716 | 227791 13 13L T 184 6 206 | 233 579
1954+ | 11 162 | 91 277 | 576 | 36 224 | 69 629 | 6 212 | 6 646 |221 726 .-
1955 | 13 404 | 90 807 | 928 | 44 942 | 47843} -7 234 | 8 687 |213 845
1956 | 15 321 | 98 409 {1 351.| 51-067 |.67-860. [10 884 |11 679 |256 571
1957 16 253 |112 682 | 1 353 55 546 62 061 |26 858 |12 210 | 286 963
1958 | 12 306 {105 265 [ 1 217 | 50 372 | 53 178 |12 978-|12 780 |248 096 |
1959 |17 813 |113 511 |1 235 | 51 224 | 48-478 |14 545 | 9 845 [256 651
1960 17 627 |117 782 620 31 515 48 120 |11 845 8 532 [236 041
1961 16 602 92 859 421 35 489 50 826 9 592 6 723 {212 512
1962 | 11 456 |110 968 | 419 | 24 559 | 50 514 |10 454 | 7 159 |215 529
1963 21 399 |126 491 146 30 300 48 011 |12 693 6 609 |245 649
1964 55 714 1141 335 |1 061 58 669 60 257 |20 550 |16 655 |354 241
1965 18 676 |164 995 8717 73 274 60 177 |22 071 |18 276 |358 346
1966 16 963 |18% 835 |1 062 90 940 52 00% 124 597 |18 509 387 909
1967 |15 452 |175 331 | 408 | 76 759 | 75 712 {23 219 |16 034 {382 915
1968 10 895 96 100 186 98 179 77 549 |19 704 112 504 (315 117
1969 19 524 118 851 |1 004 |115 564 |115 853 |27 536 |16 366 [414 698
1970 36 129 [223 034 |1 249 179 594 [|116 601 |29 148 |14 488 |600 233
1971 | 38 448 [174 493 | 720 |209 532 |134 127 |30 867 |11 203 {599 390




"Table 2.

' English data (E) -and Icelandic data (1) tons per mllllon ‘bon—aours°

- German Qata

(G) kxg per- Flshlng dayd

Catch per Unlt bffort of S ithe by Suatlsulcal area for English and Germ

an Trawlers.

Statistical Area - IIa | Ivane| Va , VIa
Country “Be Be | Gv B, i I, E. f; Go | Ba Go’ E.
1946 29 1277 | 13 1 308 - {330 7 -
L AT T4 552 |- 148 | 2339 1 . 403 151 -
48 93 572 |, .. {112 287 |- S| 218 80
A9 75 417 | 2911 68 . 208 | 3 206 | 273 64
1950 62 |110 5 323 60 136 - 3647 | 160 56
51 47 (124 6 051 92 : 1123 {:4 348 | 237 79
52 39 1176 7 379 | 231 | : +113 193:867 | 216 108
53 49 |148 7 052 | 495 |- “I01 422 115 | 260 ‘ 88
54 30 | 169 9 296 | 369 .99 472 742 | 227 46 88
55 27 1176 8 164 | 364 co76 | 2 186 | 245 AT6 | 132
56 35 | 121 6 03% | 388 =77 1 3 705 | 259 6 240 | 187
. .57 39 1164 | 7 878 | 315 61 | 3 416 | 182 |11 507 | 218
"~ 58 %6 | 168 7 310 | 341 60 | 2 501 | 243 3 804 | 204
59 36 1100 | 6 492 | 352 56 | 2 678 | 202 5 447 | 180
1560 35 | 149 7 539 | 303 222 54 | 2 407 | 161 3 914 | 153
61 16 89 6 154 | 253 |182 54 | 2 851 | 225 3 579 | 135
62 14 93 6932 | 231 |211 | 51 | 3 025 | 186 2 539 | 142
63 12 | 103 6 110 | 281 |190 55 | 2 105 | 214 2 876 | 136
64 45 | 114 5 252 | 269 |161 61 | 2 269 | 266 %3 801 | 244
65 38 {135 T 772 | 373 | 186 64 | 1 652 | 342 2 561 | 293
66 44 1189 6 884 | 344 {183 54 | 1 768 | 278 3 648 | 305
67 24 |122 7 428 | 331 | 308 74 | 2 411 | 276 4 456 | 251
68 27 1119 6 410 | 166 | 356 90 {1915 | 398 %3 995 | 233
69 - 133 1129 7 663 | 229 [538 | 149 | 3 946 | 359 7 116 | 189
1970 ... 51 |151 {13 542 | 226 {440 92 | 3 405 | 411 4 119 | 285
71 36 1134 7 546 | 136 116 | 4 417 | 451 2 842 | 238
ST2 ~ 11 087 3 918 2 810




Table 3. Estimates of Total Fishing Effort on Saithe in English, German and Scottish Units.

Total landings

‘Total effort = ey catoh per unit effort
English units : millions of ton-hours.

German units : thousands of days fishing.
_Scottish units : thousands of hours fishing.
Jeelandic units : millions of ton-hours.

Staz;zzlcal I ITa (Trawl) W CVa - b VIa
Country B. B, G. B. {1 .B. | G. | T, E. G. S. E.
1946 192 , _ 317 135 16 33
47 201 L 216 128" ¢ 22 37
48 320 261 398 | 16 58
49 447 398 418 | 27 22 58
1950 A12 | N 352 406 | 15 34 59
51 351 | . ' L 241 602 | 17 37 55
52 364 | ' ‘101 778 | 23 32 62
53 380 | 174 - 3.6 . 46 724 | 35 28 71
54. 372 | 178 - 3.2 98 703 | 25 27 135 76
55 496 | 239 " 5.2 123 630 | 22 30 15 66
56 438 | 271 5.4 132 881 | 18 42 1.7 62
57" 417 | 242 5.0 ‘176 | 1 017 | 18 118 2.3 56
58 432 | 205 4.7 148 886 | 21 53 3.4 63
59 495 | 283 4.4 | 146 866 | 18 ' 72 2.7 55
1960 504 | 240 4.7 | 104 891 F 20 | 217 | 74 %.0 56
61 1038 | 309 4.5 140 941 | 23 | 279 43 2.7 50
62 818 | 233 3.1 106 990 | 17 | 239 56 4.1 | 594 | 50
63 1 783 1 202 3.4 108 | 873 | 23 | 253 59 4.4 | 525 | 49
64 1238 | 243 5.3 218 988 | 27 | 374 77 5.4 | 528 | 68
65 491 | 273 4.7 | -~ 196 940 | %6 | 323 65 7.8 | 420 | 62
66 : 386 | 287 7.9 264 963 | 29 | 284 88 6.7 | 470 | 61
67 644 | 443 8.1 232 | 1 023 | 31 | 246 84 5.2 | 329 | 64
63 ' 404 | 261 4.8 591 862 | 41 | 218 50 4.9 | 237 |54
69 592 | 379 .| 6.4 | 505 778 1 29 | 215 77 3.9 1 383 | 87
1970 708 | 884 9.9 |° 795 | 1267 34 265 | 71 7.1 1 261 |51
71 1 068 | 666 11.8 | 1541 | 1156 | 3¢ 68 10.9 i 260 | 47




Table 4. Estimates of Coelflca.ents of Total Mortality for Saithe from German (¢) ana English (8)
and Scottish (S) Age Compositions Per Unit Effort.
Statistical ITa IV Ta o Via

Country G B E G s G B e E 5 E

Toame TR | (5-11) | (5-9) | (4-10) [(5-10) [ (3-8) |(6-11) |(4-9) |(6-12) |(5-10) |(4-8) |(4-9)
1949-50 -0.40 0.45 |
1950-51 0.31 -0.34
1951-52 0.16 0.92
1952-53 0.44 1.00
1953-54 0.52 0.51
1954-55 0.65 1.17
1955-56 0.93 0.20
1956- 57 0.91 | 0.57 0.63 -0.67
1957-58 0.32 | 0.45 0.60 0.98 | 0.57 ;
1958-5¢ 1.30 | 1.11 0.79 -0.57 | 0.57 0.29 -
1959-60 -0.23 | 0.61 0.62 0.47 | 0.80 0.75"
1960-61 0.77 | 1.61 0.70 | 0.68 | 0,03 0.50 |
1961-62 0.59 | 0.45 | 1.40 0.31 {> 0.53| 0.43 | 0.61 o.71§ﬁ;
1962-63 0.02 | 1.24 | 0.65 0.34 | 0.79|=0.02 | 0.34 0.89 .
1963-64 0.33 0.75 1.27 | 0.77[ 0.51 | 0.54 0.57
1964-65 -0.31 1.31 1.66 1.25 | 0.29] 0.24 | 0.00 0.26
1965-66 0.41 | 0.20 | 1.40 | -0.90 0.53 | 0.42|-.0.04 | 0.92 1.28
1966-67 0.27 | 1.12 | 0.44 | 0.19 0.45 | -0.26] 0.06 | 0.65 0.65 -
1967-68 0.29 | 0.75 | 1.49 0.56 0.63 | -0.10} 0.63 | 0.34 |\ 0.82 1
1968-69 0.52 | 0.81 | 0.21 | -0.56 0.15 | -0.38|--0.48 [0.87 | 1,00 ;-
1969-70 | ~0.56 0.55 | -0.72 | 0.40 L o0.63| 0.61 fo.l4 | - | o0.46
1970-71 0.68 1.70 1.24 [ 0.77 | 0.22 [/=0:10|-1.01 [0.75 |0.55 | 0.56
1971-72 ~0.18 0.90 + - 1 0,19 | - |

- It =+ -



- Table 5. Age Composition Data Available for Virtual Population
Analysis (1960 onwards).
Area
I + IIa + IIDb Iv Va Vb VI

- Germany 1960-~1971  |1964-1971 {1960-1971 {1960-1971
. Netherlands 11970-1971 |

Norway

UK, (England) 1960-1971 196Q~1911 1961-1971 {1960-1971 [1960-1971
U.K. (Scotland) 1969~1971 1970~1971

U.S.8.R. 1970-1971  |1968-1971 .




Table 6. Estimates of Stock Size and FlSthg Mortallty for North Sea Salthe from Vlrtual Population
. 4nalysis (M = 0.2).

. Year [1960 11961 11962 11963 11964..11965 [1966 11967 (1968 }1969 [1970
Age . . R L] , ' . ‘
. Group . . S S ~
2 45 |7 44 52 671 185-{ 166 | 175 | 124 | 402 | 438 |1 069
3 35 | - 36 36| 42 | 54 | 147 | 136 | 138 98| 327 | 348
4 16 | 22 26 26 341 39 | 112 | 105 | 106 | 69 243
5 £ 11 |10 12 16 171 23 23 70 76 T0 42
6. 7 7 6 74 99 10 14 12 47 | 44 43
7 4 4 4 4 5" 61 171 8 8 27 24
8 3 3 2 3 7 4 4 4 4 "5 13
9 .2 2 2 2 2 21 3 -2 1 2 2
10 0.3 -1 2 2 1 1 2 1 0.7 0.7 1
11 0.2 | 0.2 1 1 1 1 14{0.9 | 0.5 0.3 0.2
12 0.1 | 0.2 | 0.1 | 0.9 1] 0.8 ] 0.7 | 0.5 | 0.3 | 0.2 0.1
13 0.1 | 0.1 | 041 § 0.7 | 0.8 | 0.6 | 0.3 | 0.2 | 0.2 0.1
14 0.1 | 0.1 | 0.1 | 0.5 { 0.6 | 0.3 | 0.2 | 0.1 0.1
FISHING MORTALITY FI
2 '%03 ] .01 | O . «01 | W05 | O .04 | .03 | O 0.03 | ©
3. «25 | <14 | 412 | 04 | .12 | L.OT | J06 | 06 | .15 10 | 11} .1
4 «28 | .43 | .28 | .23 | J16 | .31 | .28 | .12 | .22 | .30 | .38 | 3
5 o34 | 428 | 426 | 239 | .28 | .29 | A4 | <20 | o34 | .28 | 468 | . . | .4
6 W31 | .34 |..15 16 | 26 | 18 | .36 | 426 | 435 | <44 | .61 ¢ o4
T 10 | .28 |06 | 0T | «19 | .21 | 49 i} o5F | «26:] 51 | .37 | . - 4
8 «03 | 213 | .04 | 04 | .21 | .12 | .39 . .82 [ 426:f 53 | 428 |:. - o4
9 | 0. ] .13 | .03 | .06 c26 | .06 | JA573F «82 | 33| W58 | .32 | - o5
. 10 03 | <11 | .05 02 |7422 | AL 4T oT8 i .80 [1.04 | W41 | .75
- 11 0 W04 W33 ] W03 | W06 1 W19 11 W57 | oTT . .91 55 1«61 - .75
12 0 50 1 .19 | .05 |..12 7] JOT | 67 | <54 | =55 | <42 | 77 .15
13 <39 <10 1170427 .21 | .09 | .28 | .15 | .84 | .51 41 5
14 W66 [ 43 1,11 | .05 | 5T | .44 (1.42 50 | .50 )
15 . , 5

"FI "2 Assumed value of F in the last year used to initidte the analysis.

- ST - ..



Table 7.
" Population Analysis (M =

BSulmates of Stock Size and rlsnlng Mbrtallty for Salthe at Iceland f;om Vlrtual

0.2)

STOCK NUMBERS (millions)

e ! 196

1964

1965

1967

Ag 0 | 1961 - 11963 1966 1968 1970

2 | ; 45 115 176 151 116 |106 |106 |e19 lzsa

3 30 34 36 94 62 124 | 95 | 87 | 87 179 396

42 | 23 25" | 24 |28 |71 |48 {00 |77 [ 70 |70 {145

5 o {19 | 17 |15 |21 | 48 35| 80 60 55 53

6 4| 8 | 11 10 |"10 | 14 3277 26 - | 60 | 16 40

7 1 37| 3 5 6 6 |6 | 10-t23 |17 |4t | 32

8 3 1 3 2 3 3 1 4 4 47 | 14 11 27

9 2 i 2 2 1 2 2 | 2 2 4 9 7
10 0.7 | 1° 2 1 0.8 1 | 1 2 1 3 6
11 0.5 | . 0.6 0.9 | 1 0.8 0.6 0.7 .0.5] 0.9 0.,9] 2
12 0.5 | 0.4 0.4 | 0.6{— 0.6+ -046]{ 0.4] 0.5] 0.3] 0.6| 0.7
13 0.4 0.2 | 0.2] 0.3| 0.4| 0.4] 0.2] 0.3] 0.4 0.4
14 0.3 0.1 0.1| 0.2 0.3] 0.2! 0.1 0.2 0.3

FISHING MORTALITY .-

2 0 01 ] o o1fo o jfo o o o

3 | o .15 05 | 07| .06 .o2| ‘o] .o1| .o1| .o1|oO
41 o .19 26| 09| .20 .12{ ‘02| .o5| .o4| .07 .04

5 | 0 .33 29 | 2% | .21 | .9 1| .08] .o7| .12| .11

6 | o .33 45 | 381 .29 | .19 .15 | .20 .12 .17 | .18

7 o ] .22 29 | 43| .26 | .27 .16 .27} .23 | .26 .24

8 0 .14 20 W38 .22 | i22| .24 | .22 | .26 | .32 .27

9 0 .13 8 | .30 |- .18 | 21} .20 | .28 | .17 | .26 | .33
10 0 | .22 a9 w26 .21 | .19 .21 | .26 .29 | .18 .26
11, 0 .27 1971 .30 .15 .22 .23 | .23 .27 | .13 | .17
12- 0 .40 27| 2| 7| .8 .23 .18 .22 | .21 .33
13 .06 16 | 42| .22 | .22 .33 | 66| .32 .02 | .27
14 05 1 sl .33l um 32| .33 60| .29 .31
15
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.01
.10
.20
» 30
« 30
+ 350
030
030
«30
« 50
« 50

050




Tablie 8. Estimates of Stock Size and Pishing. Mortallty for Saithe at Faroe from Virtual
Populatlon Analys:.s (M = O 2), ;

STOCK NUMBEBS (mllllons)

—Q'[_

Age | 1960 © |1961° |1962 1963 11964 1965A 1966 1967 - {1968 | 1969 1970 ‘|
2 | 943 {14 - -|22.- |13 18 - |14 19 |14 |53 30 |-
3 |10 | Fed:il12 - 18 11 15 |12 |15 |12 43 125
4 | 6.5 7.0 - 5% . | 8.9 |14 | 8.3 |11 .| 9.1 |12 9.1 {34
5 | 4e4 5.0 .| 5.4 | 4.3 7.0 9.9 6.1 | 8.0 | 6.8 8.4 | 5.5
6 3.0 o2 BT | 349 3.3 4.5 6.6 3.9 .| 5.4 4.6 4.8
7 | 2.2 |20 | 2.3 | 2,6 | 2.8 2.1 2.8 | 4.0 ‘| 2.6 3.5 2.5
8 1.4 | 16| 15 | 1.6 1.7 1.8 1.3 1.6 2.3 1.6 1.8
9 Lol 100097 A2 1ol 1.1 | 1.1 1.1 0.74 | 0.92 | 1.3 | 0.80
10 | 0.56-{-0.79 [ -0.69 | 0484 | 0.74 | 0.77 | 0.59 | 0.66 | 0.43 | 0.53 | 0.54
11 | 0.15 | 0.39 | 0.57 | 0.46 | 0.54 [70.48 | 0.45 | 0.31 | 0.39 | 0.24 | 0.22
12 0.16 | 0.09 | 0.28 | 0.40 | 0.29 | 0.36 | 0.25 | 0,23 | 0.17 | 0.24 | 0.09
13 0,10 | 0.05 | 0.20 | 0.18 | 0.17 | 0.19 | 0,13 | 0,13 | 0.09 ! 0.11
14 © -} 040- -1 0.03 | 0,11 | 0.11 | 0.06 | 0,11 | 0.07 ; 0,07 | 0.04
} 0.05 | 0.02 | 0.06 } 0.06 | 0.02 | 0.08 | 0.03 | 0.03]-
_ FISHING MORTALITY o o ot F
2 0.03 | 0.01 | 0,00 | 0,01 | 0.01 | 0.01 | 0.00 | 0.01 | 0.00 | 000
3 | 0419 | 0.03 | 0,06 | 0,04 | 0.07 | 0.11 | 0.05 | 0,04 | 0.06 | 0.03 | 0.06
4 0,07 | 0.06 | 0.11 | 0.04 | 0.15 | 0.12 | 0.16 | 0.09 | 0,16 | 0.29 | 0.23
5 0.12 | 0,11 | 0.13 | 0409 | 0.25 | 0.21 | 0.24 | 0.19 | 0.19 | 0.36 | 0.37
6 | 0,18 | 0,15 | 0.16 | 0.13 | 0.22 | 0.27 | 0.31: | 0.22 |"0.24 | 0.41 | 0441
7 | 0.13 | 0.12 | 0,15 | 0.19 | 0,24 | 0.30 | 0.36:] 0.35 | 0326 |- 0.44 | 0.50] ~
8 0.18 | 0.09 | 0.10 | 0.15 | 0,29 | 0.28 | 0.37:170.35 | 0.36 " 0.51 } 0.57] "
9 0.17 | 0.14 | 0.13 | 0.19 | 0.18 | 0.38 {°'0.32| 0.34 | 0.35 |- 0.67 | 0.56
10 0,17 | 0412 | 0.20 | 0.23 | 0,24 | 0.34 {045 :[-0.33 | 0.38 | 0.67 | 0.67} 7
11 1 0,25 | 0.14 | 0415 | 0.25 0.21 | 0.44 |- 0.46°{ 0.37 | 0.28 | 0.74 | 0.554
12 0.22 | 0,38 | 0.12 | 0.61 | 0.35 | 0.45 | 0.50{70:387 0.45 | 0.60 | 0.82
13 0,07 | 0.32 | 0.41 | 0.32 | 0.84 | 0.35 | 0.36 | 0.40 | 0.57 | 0.63
14 0.25 | 0.33 | 0.33 | 0.37 | 0.92 | 0.11 | 0.56 | 0.61 | 0.49




Table 9. Estimates of Stock Size and Pishing Mortality for West of Scotland Saithe from
Virtual Population Analysis (M = 0.2).

STOCK NUMBERS (millions)

Age | 1960 | 1961 (1962 [1963 1964 11965 |1966 |1967 | 1968 |1969 '|1970 -
2 | 7.0 |6.9 |16 |13 23 16 {14 0 {19 . {11 |13 .
3 | 5.4 (5.5 | 5.6 {13 |11 |19 . 13 j11 |15 9 111
. 4 2.6 3.3 3.9 | 3.7 | 9.1. | 6.4 |12 T1-9 T4 {10 |1 5.7
5 13%.4 |1.3 1.8 | 2.1 2.4 | 4.9 | 2.6 5.8 3,9 4.0 4.4
6 1.3 (1.5 0.81 | 1.0 1.4} 1.2 | 2.5 | 1.0 3,0 | 2.1 2.0
~ T | 0453 ]0.73 | 0,80 | 0,51 | 0.63 | 0.80| 0.55 | 1.4 0,59 | 1.9 | 1.3
. 81055 | 0031 | 0443 | 0.43 | 0.35 | 0.34] 0.42 | 0.32 | 0.73| 0.35 | 1.1
9 |0.46 10.36 | 0.19 | 0.27 | 0.22 | 0.24] 0.20 | 0.31 | 0.18 | 0.49 { 0.20
10 |0.93 {0.29 | 0.19 | 0.12..}.0,17 - 0.12] 0.13 | 0.14 | 0,21 | 0.1% | 0.33
11 | 0.06 |0.72 | 0,16 | 0509 |°0.,10 | 0.10| 0.07 | 0,20} 0.09 | 0.15 | 0.08
12 10.03 10,05 | 0.04 | 0,11 | 0.06 | 0.05| 0.04 | 0.04 | 0.07 | 0,06 { 0.11
13 ~ 10.03 | 0.03 | 0.02 | 0.08 | 0.04| 0.04 | 0,03 { 0.03 | 0,05 | 0.04
14 0.02 | 0.02 | 0.0l | 0.05 0.02 | 0,03} 0,02 0,02 ! 0,03
: |
o S : : =
FISHING MORTALITIES o FI ]
2 |0,04 0,02 | 0404 | 0,01 | 0.01 | 0.02} 0.0% | 0,02 | 0.01}| 0.03
3 |0.28 10.16 | 0.20 | 0.14 | 0.31 | 0.21}0.28 | 0,22 ! 0.19 | 0.26 | 0.35
4 1 0.47 |0.40 | 0040 | 0.23 | 0.42 | 0.72]| 0.56 | 0,51 | 0.40 | 0.63 | 0.59 .6
5 1062 [0s31 | 0.39 | 0.19 | 0.49 | 0.49 | 0.73 | 0.45| 0.40 | 0.49 |, 0.58 .6
-~ 6 :10.35 [0.43 | 0.27 | 0.27 | 0.38 | 0.61 ] 0.37 | 0.35| 0.25] 0.29:1i 0.39 4
LT 1063210433 | 042 | 0.17 | 0.41 | 0.46] 0.32 | 0.44 | 0.32 | 0.37 | 0.22 .3
8 10.23 10,30 | 0.26 | 0.48 | 0.18 | 0.34] 0.11 | 0.37 | 0.20 | 0.38 | 0.22 <3
-9 10.26 10,42 | 0.23 | 0.23 | 0.36 | 0.38] 0.16 | 0,17 | 0.18 | 0.19 | 0.26 .3
10 ] 0.05 {0440 | 0.52 ] 0.05 | 0.33 | 0.40| 0.10 | 0.25 | 0.12 | 0.20 | 0.21 <3
11 | 0.05 {045 | 0.13 § 0.33 | 0,43 | 0469 | 0.22 | 0.17| 0.15 | 0.13 | 0.30 | . «3
12 "1 0.03 {0.34 | 0.48 | 0.17 | 0.20 | 0.14]0.20 | 0.32}{ 0.12 | 0.15 | 0.22 .3
13 0.29 | 0,31 | 0.19 | 0.29 | 0.4510.16 | 0.37| 0.18 | 0.19 | 0.35 o3
14 0.64 | 0.38 | 0.41 | 1.4 | 0.34 | 0,30 | 0.151 0.28 | 0.14 .3
~ 5+ g o i 5




a7 -

Table 10. Percentages by Weight. of Saithe less than 30, jija? 40 cm
in Length in the Landings :from the Different Areas~/

o Percentage by Weight
Country - Length
o . I + IIa IV "] Va’ Vb VI
. Englend 30 | 0 o |o' o 0
35 | «0,1  <¢0.1 |0 [<0.1 kO.1
40 004 1.0 d: O-] 002 Ool
Germany 30 | 0 0 0 0
35 0 0 0 0
40 < 0,1 0 «£0.,1 K0,1
Ne%herlands %0 0
35 0.1
40 1.0
UeS.5.R. 30 <0.1 0
35 0.6 . 0.2
40 6.6 2.8
?brway 30 0
Sub-area I + Ila
North of 64°N) | -7 1.3
40 6.7
?orway 30 4.0
Sub-area Ila
South of 64°N) 55 18.0
40 45.1 !

1)Germany (except IV), Norway and U.S.S.R. averaged for 1970-72,
Germany (Division IV) and England averaged for 1970-71.
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Table 11, Lengths of Saithe Corresponding to Different Rates of
Retention. Selection TFactors 3.8. L i

Mesh Size (mm) -

% Retention 80 110 130 | 145

5. 18.4 | 29.0 |37.4 |43.1

25 -] 26,2 37.6 45,2 50,9
50 3004 4108 4904 5501 ’
75 35.0 | 4644 | 54.0 |59.7

95 | 4152 | 52.6 | 60.2 |65.9



Iable 12. Average Length Compositions of Saithe Landings from the North-East Arctic and from
Iceland. Total Landings - Thousands of Fish.
B (a) North-East Arctic (b) Iceland
_Englandl) fGermanyz) Nbrwaya) Nbrway4) _ USSRS) England |Germany
- eriod [Ty970-71 §37197o-72 igﬁﬁ?%% (g;$gf7gear5) 1970-72 11970-71 '1575Q}é
chength emedi~] "7 - 38 1 . S R R
<30 ‘ | 9 481. " ag e
30-34 14 24 091 608 o
35-39 .15 38 24 | 36 208 4 307 3 1
40-44 219 309 YY) 40 047 5 367 48 32
45-49 538 ; 607 | 2 057 25 500 % 4 178 133 B 5°F S
50-54 1041 1 016 1 765 7554. .. 5| 2635 235 . | 630 ..
55-59 1 067 1137 | 1 412 2 858 1 877 318 1201
60-64 - 944 1321 | 1162 1 477 1 526 387 1557 .
65-59 619 1158 | . 879 1 047 1 092 454 1 638 .
T0-74 272 922 632 955 133 562 1474
“T5=T79 - 135 619 © 243 844 560 582 1 254
80-84 86 351 | 137 1117 339 549 929
T 8589 60 194 76 478 196 | 450 575
90-94 AT 82 30 241 81 274 267
95-99 - 16 42 19 S 72 54 144 109
100-104 ° 6 19 4 10”1l 3 520 |'.i 29
105-109 3 13, {4 39 11 23 | 12
110+ 3 751 2 15 11 10 3

l)Division I, Sub-areas IIa and IIb.

Z)Sub—area.IIa.

4)

5)Sub-area IIa.

3)]):i.vision I, Sub-area IIa North of 64°N and IIb.ﬁ‘
Includes trawl landings from IIa South of 64°N. ;-

..‘ 6'[..
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Table 13, Length/Weight Relationship for Saithe Based on German Data.
Fitted Relationship: Iceland W = 12012 5.4 x 10~°
Lofoten W = 17°15 x 4.4 x 107°
Length (cm) Whole Weight (kg)

Iceland Lofoten

32,5 281 255

375 « 440 « 400

42.5 4650 <593
47.5 <92 «84

52,5 1.25 1.13

‘ 57'5 1070 1050’

62,5 2.20 1.95
67.5 2.75 2,52
T72.5 3.45 3.15
TTe5 4,25 3.85
82.5 5.15 4,70
87‘5 6025 5068
92‘5 . 7540 ) 6'75
97.5 8.75 8.05
102,5 10,15 9.40
107.5 11.76 10.85
112.5 13455 12,72

Table 14, Bffects of an Increase in the Minimum Trawl Cod~End Mesh
size from 130 to 145 mm.in the North-East Arctic and Iceland
AreaSo M = 002’ S.Fo = 5989 E = 0070

Immediate. Loss % Long~Term Change %

Noxrth~Lagt Arctic

‘England | | Coae ) A

Germany _ . 11 +10
Norway (Trawl) 23 ~4

U.S.8.R N7 -18
Others (Txaﬁlj b 19 B -1

Norway 'Other Gears! 0 +11
Iceland

England 3 )

Germany 5 -2

Other Countries 3 i
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Figure 1 Catch per unit effort of saithe by statigtical area for Enghsh (solid

lines) and German (broken lines) trawlers.
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Figure 1 (continued)
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Figure 2  Trends in estimates of total fishing effort on saithe by statistical area.

German units: open circles,
English units: solid circles.
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Figure 3  Mean lengths of age groups of saithe in English and German landings
from Farce, Norway Coast and Iceland.



