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The calculated values of Z show considerable variation, both �b�e�t�w�~�e�n� �p�a�i�~�s�"� 
of years and between estimates from the different fisheries. Ariy"'significarit 
migration of fish between fishing areas will atfect mortalj. ty ;e,stimates and, 
the migratory habit of saithe will certainly be contributing tQthe 
variability of the mortality estimates. In making �c�o�m�p�a�r�i�~�o�n�s�,� �:�~�e�t�w�e�e�n� the 
estimates of Z from the English and German fisheries it should be remembered 
that the fisheries are not directly comparable. liformally the English , ' " 
fisheries are generalised demersal fisheries, while from Germany, there are.: 
specialised fisheries for saithe. German vessels frequently fish in deeper 
water than the English fleet. Age of recruitment differs for the various 
fisheries. For example, tagging experiments at Iceland (Jones and �J�6�n�~�s�o�n�,� 
1971) indicated that young saithe recruited first to the Icelandic �p�~�s�e�~� 
seine and trawl fisheries, then to the English trawl fishery and finally to 
the German trawl fishery, 

It must be concluded that this method of estimating 'mortality �r�a�t�e�~� may pot, 
provide, : for the saithe fisheries, a satisfactory means of determing the 
exploitation rates for the various stocks. 

5. Virtual Population Analysis 

The ''lorking Group was of the opinion that the best method of ass€)ssing' the 
state of the saithe:stocks'wou1d be by Virtual Population Analysis. It .was. 
the Group's intention to ,make such an analysis based on the combined catqb 
data for the whole of the North-East Atlantic. This approach would be 
expected to provide as reliable an indication of the overall intensity of 
exploitation as the data would permit. In the event the Group had to post7 
pone this aim because it was not possible for all countries to prepare their 
age-composition data in time for:the Meeting. At the ICES Meeting at least, 
one :oountry stated that 'data preparation could not be completed before 
June;, 1973. The Group was able,howt'3ver, to assemble most of the data'in a 
form suitable for the analysis. The remaining data will be added as soon 
as they become available and,the anallsis can be made and the results 
circulated to members of the Group. Interpretation o£the results could then 
be made by correspondence or at a further meeting of the Group. It was 
possible, however, to make Virtual Population Analyses for several of the 

,sta;:liistical areas separately, ''There all the available data wet'a to hand. 
I', 

5.1. Da,ta Input 

The age composition data which were available at the present Meeting are 
indicated in Table 5. There were no data available from some countries which 
have important fisheries in the areas concerned. As a result it has had to 
be assumed that the catches of the countries' f'or which 'no' data were avatlable 
had the same age composition as the countries for which data were available.. 
For each ,area for each year the available age distributions of national 
catches were summed and the resultant age composition was then raised by the 
ratio of, total landed weigh'c of all countries to landed weight of countries, 
for which age compositions were known. In the calculation the coefficient of 
�n�a�t�u�r�~�l� mortality \ras taken as M = 0.2. 
<. 
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5.2. Results 
~. ( 

Estimates "of stock. size and fishing mortality for the years 1960-70 f~r the; 
North Sea, 'Faroe,:Iceland and the vlest of Scotland are given in Tables ,:~: ":'9. 
In interpreting these results it must be remembered that th~y may be:, ' 
influenced by migration of fish from one area to another. The estimates of 
stock size :i.n imy 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 mortality 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 
resul ts suggests that fishing mortali'~y is relat'i vely low in the Iceland and. 
West of Scotland areas. For the North Sea the -data: show a substantial. 
increase in fishing mortality in recent years, 'and at Faroe there is a trenq 
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 1966-68'­
especially 1968, to be much more abundant than preceeding year classes •. 
vJhe'ther or ,riot ;these' est£mo'tes o'f year' class strength. reflect the true 
abundance of 'these recent y.ear classes is not yet clear. 

6.··'·,';Growth 

On'examining'growth data it was ,noted that. in the English data tberewas,a .. 
clear trend of reducing length at age over the past 10-12 years for s.·ai the i. 
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 equivalen't to., more than a year'Ei' growth. A similar' but less marked 

,trend is apparent in the German data. The reason for this. change is not 
clear but on the' Norway Coast the change .appears to have comme.nced 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.' . 

7. ,Summary of the Status .of·the Fisheries 
, - .. : ' 

An earlier report o,f the "'orking Group (ICES, Coop.Res.Rep., Ser.A, No.6) 
summarised our :knowledge of the identity of saithe stocks. There are several 
well-known spawning grounds in various areas. of ,the North-East Atlantic. 
However, tagging experiments and interpretation of otolith types have shown 
that, 'at' least from time to time, there are substantialimigrations oLf.ish 
bet"Teen the different fishing areas. ,This makes it difficult, ,if notimpos ... 
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 statedL,earli.er,.the·Group oonsiders that a .virtual 'Population :Analysis for 
all areas,' combin~d would give as good an ass.es,sment' of ,the overallt;llta.te of 
exploitation. of:; saithe as the dat~ would pe~mi t. However, until this} analysis 
is completed the:£ollowing provisional ·conoJ.usions have been reached: 

(a) With the possible exception of the North Sea, in none of the fisheries 
have catch ra'tes been declining as oatohes have been increasing. , ", i 

(b } Until recently, fi-shing' effort in th~ 'va;ious fish~ries. app~ars ... 

(c) 

(d) 

to. have been relatively stable with only short-term fluctuations. 
At Faroe, however, there appears to have been a 'long-term ,trend 
of increasing fishing effort. In recent years the data indicate, 
~n 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 increasing 
in the Faroe area and in recent years in the North Sea. 

Su~ject to revision when the combined North-East Atlantic analysis 
and ,f+.n analysis for the liforway Coast are completed, the Group: con­
cluded that the sai the stocks were moderately exploited., ' ' : 

8. Saithe as a ~rotected Species 

The v/orking Group discussed the desirability of including sai the 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: 

'b~) .. ,.,.The ,Group.consid'e~"ed~.~that,.,a,degre.e;.,Q,£ :,'natural. protec.tiQ1Lagainet' ", 
trawl fishing for ,>th'd~:younge8,t.e:ge'grQti.ps was, providf3d~''b:Y:tl}:e.:.,:: .. '' ,:'" 
distri~ution o~ saithe. Inthe early p~rt of their life the young 

"£ish'frihabit ,the,inshore areas' e'special1Y'on rocl~' cOilsts,wheireit 
, :is generrilly:hO't 'possible t6 fish th~mwi th .rtr~wis. 'H(itofeve:r~i It''is 
;'pda'slble' ,that~fisheries:might devel'op usihg ·'o,th~r geai's.,'c"vlith 'a"~ ;', 
'geile~al :incre-ase inex~loi tation for the' older age 'groups~ a' trend" 
:which'is J.ikely to; continue"if the: abundance of other' demersal 
species declines; any intensive exploi ta:tiion of 'the youngest age 
groups would be undesirable. The inclusion in Recommendation 4 
could prevent such fisheries ,developing. 

(b) Table 10 gives the percentage by weight of saithe less than 30, 
35 and 40 cm in the landings from each statistical area for the 

,',".: "countries' for which length' oomposi tions were available. The 
,~;f',::; greatest proportions of smalQ; fish were taken in the Ndrwegian 

.'f'isheries in the southern'Par,t of 'Sub-area ,IIa: (south' o'f 64 oN). 
',These 'fisheries are exploi:ted mi::lirtly by trawlers, ,for which the 

mi rii mum legal cod ... end mesh size is' 80 mm, and bypurse-seinel?"s. ' 
. . •. ' .:' , . .. ~.)':' .. <I'" 

i.f ,': .• l' D ;.: .. ~: ! .. : ;', 'j i 
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Some oountries have domestic regulatiens for their saithe fisheries. 
In Nerl'TaY it, is forbidden to. land sai the less than 35 mm tetal 
length6ther than for humancensulhptien er fer bait. It is also. 
ferbiddentouse saithe larger than 35 cm fer preductien of fish 
meal er to -catch them for'- this purpose:. Recent Icelandic regulations 
have ,banned the exploitation of demersal species by purse-seiners. 

, , 

If saithe 'was to. be included in Recommendatien 4 it weuld become 
a protected species in the oontext 0.1' Recommendation 2 (mixed industrial 
fisheries). 'This'would have seme implicatiens fer the Dutch herring 
trawl fisheries in the North Sea. These fisheries empley 3 om mesh 
nets in"a tlmixed fishery" on herring, mackerel and roundfish. Up 
till new the preportien of protected species has been relatively 
constant 'at 30% but the proportien of herring and maokerel has been 
steadily declining ever the last ten years in faveur of saithe. ' 
If saithe was to. be added to the list 0.1' protected species, this 
fishery cotildhardly 'Claim to. be a "mixed fisherylf any mere, because 
gene-rally mere than 60% would consist of pretected species. . . .. . 

In relatien to these preblems :it ,vas peinted out that no discards of 
small-sized saithe occur, because, no saithe smaller than 35 om are 
available to this fish~ry. This-is in contrast i·Tith other gadoid 
species' (cod, haddeckand whiting) of which there oertainly are 
discards of und'ersized' juveniles. 

(e) Lengths of saithe cerrespending to various retentien peroentages for 
different mesh sizes are given in Table 11 to provi.de guidance in 
determing a minimum landing size should it be decided to include 
saithe: iri' Recemmendation. '4 specl:es. 

9. 

~ 1.. . :..'! .,: 

Effects en the Sai the Fisheries 0.1' an increase in the minimum trawl ced-' 
'end mesh size in the Nerth-EastArctio· and Iceland 

Assessmen~'~/were, made of the, likely effects ef a change in the': ~ininlUm:trawl 
mesh s.ize,- frem 130,; mm, :(.manila)to 145 mm.' The basic metho.d :used, "ias . that 
described ,by.' Gulland (1961) •. ,The average length compositions 0.'1' landings by 
trawlers are given in ,Tablel2 and the, length-weight data uS,ed,in the assess­
ment are given in Table 13. Selectivity data used were these ef Hylen (1969) 
who feundaseleotionfaoter.of' 3.8 for saithe .. Values of M·:: 0.2 and 

F 
E = = 0.7 

F + M: 

w'ere used. In the North-East Arctic area Nerwegian landings "from"the seuthern 
part 0.1' IIa ,'(south of 64 ON) were excluded frem the immediate-,less calculatiens 
as they are in the 80 mm mesh area and would be unaffected by a,mesh: change in 
the 130 mm'areao These fisheries oould benefit in the long term from fish 
released in the northern trawl fisheries and so they have been include'd. with 
Nerwegian 'Other Gears' in the calculation 0.1' leng-term gain. 

Results are tabulated in Table 14. 
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For the Iceland' area an, increase of mesh 'size ct:o;'145 mm would be ,expect,ed 
to have very little effect as the majori"ty~:of the fish in the landings are 
outside:th~ selection range. The estimated immediate losses for all fisheries 
are inthe range '(;£';-5% by weight. The iong-'term effects are also expected' 
to be very' small. : ' 

:'!! ... ?(I}' :,~".; 

For the North-East:Arctic the range of immediate losses for the various trawl 
fishe,r;i.E)J:I ~,re .much larger, in the range of li-34%. The largest losses 'would 
be experienced'i)'y:'-the'U.S.S.R. trawlers. In'(t,he 'long term the mesh change 
would be-'~xp~cited ~o:~resul t in losses for ali 'trawl fl:eets except for the 
Germanf~.!e~t,· ,for vThich the ,long-term gain would, be about 'lOr~~ The long-term 
losses are:estimated as l8~ for the U.S.S.R., 4% for Norwegian trawlers, and 
1% for :mngland-' and other countries. Any significant migriitions of fish between 
fisherieswou14 affect the results of these assessments;. ,;:. 

\' 
", 
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Summary of Saithe L~ndings by Regions Metric Tons Round 
Fresh ''leight,,' , 

;.; . 
.. ! . ' 

" . : .:."': .~. '": ,. 

'" "' .' , Fishing 
VI I~ VA Vb TOTAL 

~ 
I IIa IIb IV 

Year. \ .. 
. ,"(: 

I""':" " . . ... " .. 

4' 781 ,107 952 1946 '. 5 557 27 059 506 ,23 155 41 569 5 325 
1947 15 498 46 560 958 31929 43 379 8 759 5 596 152 679 

~ '.. ) , .' ~ 
J,i4.-286 4 622 1.948 '29 754 62 037 861 "'?9 204 3 569 244 333 

1949 33 551 61 449 357 27 079 81 045 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 36.2 213,.874 
195:~, . <1.;4.:203 105 058 632' 23227- .87· 940, 6 851 6 701 244 612 
1953 "i8 "636 104 915 ' 716 ' 22 '791 '1"3 '131' 7 184 6 206 233 579 
1,95.4" ' , 1], ,;162 91 277 576 .36 224 ·69A29 ·6 212 6 646 221 726 
1955 13 404 90 807 928 44 942 '47;'843' ,"7 234 8 687 213 845 
1956. 15 321 98 409 1 351 5l~O67 ,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 
195~., , 12 306, 105 265 1 217 50 372 53178 ,1,2 978· 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 55 714 141 335 1 061 58 669 60 257 20 550 16 655 354 241 
1965 18 676 164 995 877 73 274 60 177 22 071 18 276 358 346 
1966 16 963 183 835 1 062 90 940 52 003 24 597 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 12 504 315 117 
1969 19 524 118 851 1 004 115 564 115 853 27 536 16 366 414 698 

I 1970 36 129 223 034 1 249 179 594 116 601 29 148 14 488 600 233 

I 1971 38 448 174 493 720 209 532 134 127 30 867 11 203 599 390 . ! 
--~-' 
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-Table Z •. Catchper·~,Uriit Effort' of Saitheby Sta:tistical .Area for English and German Travllerso 

Engli:sh data' (E) ,and Icelandic da~a' Cr) ~ t~ns per million ton-hourso 
German data (G) kg per' fi,shing di;ty ~ ':~-' ,. 

. , .. ).' ' , ;! 

'~ ',1- .' 
:,- .. ' ":" 

- " 

Statistical Area ,---±-\ .' IIa' ""I IV~', i Va , ,,:1, Vb >,. :1 VIa 
" I '" • "!' I 

E. I Go ! ' E~:, I Country ',: 'E.I • Eo I: Gc.; i E~ :.:1 I!. ! Go ! E. , 
! 

I - , 

'330 I 1946 
1

2
9 

277 
, 

73 
i 

,30? ::. 
,. 

147 v' 

" 47 74 552 148 339 : 403, ':" . 151 
'48 93 ' 571 112 287 218 80 ' 
49 75 417 . 2 9ii 68 ,208 ; '3 206 273 64 

1950 62 110 5 3?3 60 ' i 6' - 3 '647 160 56 " 3, , 
51 47 124 6 051 92' , '123 . '4 348 , 237 79 
52 39 176 7 379 231' '~'i13 ,! :::3 :867 '216 108 : .-

53 49 148 7 052 495' ' i':,IO-;l 2 115 260 " , 88 
54 30 169 9 296 369'" '-'99 2 742 227 ,'46 88 
55 '4.1 176 8 164 ' 364 . ~~'76 2 186 245 476 132 
56 -3.5 ' 121 6 033 388 ' '~:-:77 3 705 259 6 240 187 

,57 39 164 7 878 315 61 3 416 182 11 507 218 
58 36 168 7 310 341 60 2 501 243 3 804 204 
59 36 100 ,6 492 352 56 2 678 202 5 447 180 

1960 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 6 932 231 211 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 7 772 373 186 64 1 652 342 2 561 293 
66 44 189 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 27 119 6 410 166 356 90 1 915 398 3 995 233 
"69 '; 33 129 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 116 4 417 451 2 842 238 
.:72 , ~ qlR 2 810 ! I 

I ! ' ,-- I ' 
, • I 
• ____ • ,I 

\;.Q 



Table 3. Estimates of Total Fishing Effort on Saithe in English~ German and Scottish Units. 
T tIff t _ Total landings , 

o a e or - National catch per unit effort 
English units g millions of ton-hours. 
German units : thousands of days fishing. 
Scottish units g thousands of hours fishing. 
Icelandic units ~ millions of ton-hours. 

I IV 

" 

I I 
Statistical I IIa (Trawl) , Va .. Vb I VIa Area 

) ! 

I I Ea I I, E. 
I i 

1 Eo 
I I I E. Country E. G. E. I I I G. I f G. I I. 1 s. 

t 1 , 
1946 192 317 135 I 16 33 

47 201 216 128 22 37 
48 320 . 261 398 16 58 
49 447 ' 398 418 27 22 58 

1950 472 352 406 15 34 59 
51 351 241 602, 17 37 55 
52 364 '101 778 23 32 62 
53, 380 174 3.6 46 724 35 28 71 
54 '372 • 178 302 98 703 25 27 135 76 
55 496 239 ' 502 123 630 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 72 207 55 

1960 504 240 4.7 
' , 

104 891 
' ' 20 217 74 300 56 

61 1 038 309 4·5 140 941 23 279 43 2.7 50 
62 818 233 301 106 990 17 239 56 401 594 50 
63 1 783. 20~ 3.4 108 873 23 253 59 4.4 525 49 
64 1 238 243 5.3 218 988 27 374 77 5.4 528 68 
65 491 273 4.7 196 940 36 323 65 7.8 420 62 
66 386 287 7.9 264 963 29 284 88 6.7 470 6i 
67 644 443 8.1 232 1 023 31 246 84 5.2 329 64 
68 404 : 261 4.8 , ,591. 862 41 218 50 4 .. 9 I 237 54 
69 592 I 379 6~4 ' '505 778 29 , 215 77 3.9 I 383 87 , 1970 708 884 I 9·9 795 1267' 34 1265' 71 ! , ~ 0 ~ I ~~~ I ~~ 7' I , "C.o c.c.c. , "1' 0 , hA' , , he. I zr. I ! C.O 

1 __ , I ~ ~.... vvu L __ ,",\.II.I __ L""""" °1 - -,; - I ./ - j 
.---'----~--

: 

I 

______ 1 

I-' 
o 



Table 4. Estima tes of Coefficients of Total Mortality for- Saithe-'i'rom German 
and Scottish (S) Age Compositions Per Unit Ef£orto , 

(G) and English (ID) 
; .... 

Area Ha IV r- Va I '1'0 I VIa 
Statistical 

Country G E ---T- ID I G S I G I EH-I, G ! E Is E 

~s I (5-11) ! (5-9) 1(4-10) I (5-10) 1(3-8) (6-11) I (4-9) 1(6-12) (5-10) I (4-8) 1(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 0057 

1958-59 1.30 1.11 0.79 -0.57 0057 

1959-60 -0.23 0.61 0~62 0.47 0.80 
0.29 ". 
0.75 :-: 

1960-61 0.77 1.61 0.70 0.68 0.03 0.50 
, I :-

1961-62 0.59 0.45 1.40 0.31 .' 0.53 .~ 0.43 0.61 o. 71,:: :~ 
~~-. ~,:: 

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 0054 0.57 
1964-65 -0.31 1.31 1.66 1.25 0.29. 0.24 0.00 0.26 

1965-66 0041 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 0065 
1967-68 0.29 0.75 1.49 0.56 0.63. -0.,.10'. 0.63 0.34 0 .. 82 

1968-69 0.52 0.81 0.21 -0.56 0.1~ -0;38-:"0.:480087. 1.00 
1969-70 -0056 0.53 -0.72 0049: 0.63 . 0.:.~1 '::-00i4 0.46 

1970-71 0.68 1.70 1.24 0077 0.22 i-oil0' 1.01':007-510.55. 0.56 . 
\ ,I 1971-72 -0.18 0090 . - , . -.,. . 0'019 . , i I 

, __ . ___ ,l 

'I, 

I-' 
I-' 
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Table 5. Age Composition Data Available for Virtual Population 
Analysis (1960 onwards). 

~ I + IIa + lIb IV Va Vb VI 
Country >' 

-
'Germany 1960-1971 , 1964 ... 1971 1960-1971 1960-1971 

Netherlands , 1970-19,71 

Norway . 
UoK~ (England) 1960-1971 1960-1971 1961-1971 1960-1971 1960-1971 

.. ~ .. -
" 

U o~. (Scotland) 1969-1971 1970-1971 

U.S.S.R. 1970-1971 1968-1971 
! 

I 
,----~--.----~---~--~ - ---.~- ... -... -.-- --- _I ; 

--



Table 6. Estimates of Stock Size and Fishing Mortality for North Sea Saithe from Virtual Population 
. Jlnalysis (U ",; 0.2) 0 

• 
196°11961 

,. 

1969 11970 . Year 1962 126~, 1264 .. ' 1965 1966 1967 1968 
.Age. , 

;0 '-:-

" 
. Group ~ 1: ", .. 

'. 
2 45 -, 44' 52 67' ;185" 169 175 124 402 438 1 069 
3 35 '. ~6 36 42 54 . 147 136 138 98: 327 348 
4 16 '.' 22 26 26 34'" 39 112 105 106 '69 243 
5 1i .10' 12 16 17"·: 23 23 70 76 ' 10 42 
6· 7 7 '6 7 .... 9-- .' 10 14 12 47 '44 43 
7 4 4 4 4 '. 5" 6 . 7 8 8 27 24 
8 3 3 2 3 3' , . 4 4 4 4- 5 13 
9 2 2 2 2 2" 2' 3 ·2 1 2 2 

10 003 '1 2 2 1 1 2 1 0.7 . 0.7 1 
11 0.2 0.2 1 1 1 1 1 0.9 0.5 0.3 0.2 
12 0.1 I 0.2 0.1 I 0 .. 9 I 1 0.8 0.7 0.5 0.3 002 I 0.1 
13 0.1 0.1 I 0.1 I 0.7 0.8 0.6 0.3 0.2 0.2 0.1 
14 I I 0.1 ! 0.1 j_ 0.1 I o. 5 0.6 0.3 j 0.2 0.1 I O.l i ,.. - _ .. -' j I I I i I ----~ 

. 
FISHING MORTALITY 

, , I 
2 . '. '.0'3 .01 0 .01 .03 0 .04 .03 0 0.03 0 
3 .25 .14 012 .04 .12 .07 .06 .06 .15 .10 .11 
4 .28 .43 .28 .,23 .16 .31 .28 .12 .22 .30 .38 
5 .34 .28 .26 039 .28 .29 .44 .,20 .34 028 .68 
6 .31 .34 .~15 ;16 .26 .18 .36 .26 • '035 044 .~i 
7 .10 .28 .'06 .07 .19 .21 .49 ; , .57 ,.26 i .51 o3~7 
8 .03 .13 .·~04 .04 .21 .12 .. 039_ . .. 82 : '.26: .• 53 .'28 
o· o. .13 .03 .06 .26 .06, . .4-5 .~ :' .82 .'.033 ' .. '58 .32 ;I 

10 003 .11 .05 .02 .• 22 .11~' .47" : 078 : : .• 80! ],.04- .41 
-11 .04 .33 :~~ ':g~ I:~ :~H X:§l .• ,91 .• 55 .6], 

12 o .50 " .. 55 . ~42 .77 
13 .;39 .10 .,42, 1 ... 1-+. ,.09 I .28 , 015 .,84.51 .41 i 

14-
i \, 

.66 , .43 11.11 ' .• 05 ! .. 57 : .44 1.42 .50 .50 I 
I .. 15 - ! ! ! j I I ! ,:' ." . 1 ¥ ~ '-." " I .. ' i i , / 

., 

FI = Assumed -ialue ofjin the last Yflarusedto initi~te'the anaiysis. 

'~ 
:~I 

.1 

.3 

.4 
.• 4 
.4 
04 
.5 
~75 
.75 
.75 
.5 
05 
.5 

I' 

I-' 
\.)J 



Table 7. Estimates of Stock Size and Fi~hing Mort~lity f'orSaitheat Iceland from Virtual 
Population Analysis (M = 002) 

STOCK ~nmtBERS(millions) 

Age I 1960 I 1961 I 1962 119,63 
\'" ' 

i,1964 ! 1965 11966 

I 45 1151 76 
, 

l116 2 41 '151 106 
3 30 34 36 I 94 62 124 95' 
4 23 25' . 24 ' 28 71 48 - lOO 
5 9 19 I 1715 '21 48 3.5 ' ,:.' 
6 4 - 8 11 10 '10 14 32 _.:. 
7 3 - 3 5 6 6 ' . 6 10 " 
8 3 .. 3 2 3 3 4 '-,- 4' " 
9 2 2 2 1 2 2 2' 

10 0.7 1- 2 1 0.8 1 . 1 
11 0.5 . 006 0.9 1 0.8 0.6 0·7 
12 

I 
0.5 0.4 I 0.4 0 .. 6 --:---0.6 ' ---0-.;:6 ' 0.4 

13 0.4 0.2 0.'2 0.3 0~4 0.4 
14 0.3 ' 0.1 , 0.1 0.,2 1 0.3 I I , I . I I , , L , _______ 

FISHING MORTALITY, 

2 0 .01 0 .01 0 0 ' 
3 0 .15 .05 .07.06 .02 
4 0 019 .26 .09 .20 ~12 
5 0 .33 .29 .21 .21 .19 
6 0 .33 .45 .38 '.29 .19 
7 0 .22 0 29 ,,43:,.26 .27 
8 0 .14 .24 .38.22 ~22 
9 0 013 018 .30.18 ~21 

10 0 .22 .19 .26 .21 .19 
11, 0 .27 .19' .30 .15 .22 
12- 0 .40 .27 .42 .17 018 
13 .06 .16 .42 .22 .22 
14 ' I .05 .1$1 ,.33 .31 

15 , I ~ ____ J I 

o 
.01 

i .02 
.11 
.15 
.16 
.24 
.20 
.21 
.23 
.23 
.33 
.32 

\ 
! 

11967 
106 

87 ' 
77 
80 
,26 -
23 
,7 

2 
2 

' 0.5 
0.5 
0 .. 2 
0.2 t 

o 
.01 
.05 
.08 
.20 
.27 
.22 
.28 
.26 
.23 
.18 
.66 

I 

.35 I 
, 

1968 

219 
87 

; 70 
60 
60 -
17 
14 

4 
1 
009 
0.3 
0.3 
0.1 

O' 
.01 
.04 
.07 
.12 
.23 
.26 
.17 
.29 
.27 
.22 
.32 
.60 

1 

i;;i197;-

484 
179 

70 
55 
46 
44 
11 

9 
3 
0.9 
0.6 
0.4 
0.2 i 

1 

o 
.01 
.07 
.12 
.17 
026 
.32 
.26 
.18 
.13 
021 
.02 
.29 

396 , 
145 
53 
40 
32 
27 

7 
6' 
2' 
0.7 
0.4 
0.3 

o 
.04 
.11 
.18 
.24 
.27 
.33 
026 
.17 
033 
.27 
.31 

F 
I 

.01 

.10 

.20 

.30 
" 30 
.30 
.30 
.30 
.30 
.30 
030 
.50 

I-' 
-,':::' 



Table 8. Estimates of Stock Size and Fi.shingJ.lforta1i tyfox. Sai the at Faroe from Virtual 
Population Analysis CM = 0.2) , 

STOCK NUMBERS (miili~ns) 

Age :L960', 196:1~; 19.~2 19-63 11964 1965' 19'66 1967' 1968 '1969 1970 ; 

29.3 14 n':, 22,,·· : 13- 18·' 14" . 19- 14 5-3 30 
3 10 7.4:< 12- , 18 11, 15 : 12 15, " 12 43. , t2-5 
46.5 7.D' 59- 8.9 14 8.3 119.1 12 '9. J. 34 
5404 5.0.'; '5-.. 4 4-.3 7.0 909 6.1 ,·8.0. 6.8 8.4 5.5 
6 3.0 3."2.,., :3-.7 709 3.3 4.5 606 3'.9. '5.4 4.6 4.8 
7 2.22.D :Z,.3' 2-.6 2.8 2.1 2084.0' Q 06 3.5 2.5 
8 1.4, lAi, 'i'.5 1-.6' 1.7 L8 1.3 1.6 '2.3 1.6 1.8 
9 1.1, iO~.'9Y l ·1· ... ·2· 1-.1 1.1 1.1 101 0.74 D.92 1.3 0.80 

100.56· ,·0079 ; .-0 .. 690.84 0.74 0.77 0059 0.66 0.43, 0.53 0.54 
11 0.15 0.39 0.57 0.46 0.54 -0.48 0.45 0.31 0.39 0.24 0.22 
12 0.16 0.09 0.28 I 0.40 I 0.290.36 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 I 0.11 
14 0.0 - i 0.03 I 0.11 0.11 0..06 0.11 I 0.07.0.07 I 0.04 J 

2 
3 
4 
5 
6 
7 
8 

i 0.05 ! 0.02 0.06 I 0~06 0.02 I 0.08 ~.03 0.031 
I 1" t : ' , I; I 

FISHING MORTALITY . (. " . " 

, <, " , • ! ',- .-
0.03 0 • .01 0.00 0,.01 0.01 0.01 0.00 ~op1: ,0.00,' 0:.00 _ 
0.19 0..03 0.06 0.04 0.07 ColI 0.05 0~.o4 0.06 0.03 0.06 
0.07 d.~6 0.11 O~04' 0.15 0.12 Oo16~.09 ~~16 0.29: ~.23 
0.12 0.:11 0~.13. 0'.09: '0.25 0.21 0'.24" 0.'.19 : 0.19 0.~36 ,0.37 
0.18 0.15 '0.16 0.13 0.220.27' 0.31 '0.22; :"0'024 ,,: 0,.41 -6~41 

• -', • , c, -, • " ' 't:. ' 
0.13 0.12 0.15 0.19 0,24 .0'-30: 0.36:' 0.35 • 0026 _ -:,0044 . ,0.5Q,. 
0.18 0.09 0.10 0.15 0.29' 0.28 :".0.3t J :;0.35,· 0.36:'0.51 ,"O.57 Ii : 

9. 0.17 0.14 0.13 0.19' 0.18 0.38 ':0032:" 0.34: 0.35'·0.67 '0.56 
10 0.17 0.12 0.20 0.23 0.24 0.34 :~Oo45 ~:.'b.33:· 0.38. :0.61. 0..67 
11 0.25 0.14 0.15 0.25' 0.21 0.44· '-0.4?,~_:,O.3}~" 0.28 ,0.74 0055\ 
12 0022 0.38 0.12 0.61 0.35 0.45 0.50,::0.,38.: 0. 45 1 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

1 

I ~~~:J:" '" :t::j,~~:--. 0.2
5

, 0.33 ,0.33 I 0.37 . ,Oo~~i J"O."l~. I 0.56 I 0.61 0. 49
1 

" 

':: ,. 

. FI 
1--= 

.2 
03 
.4 
.4 
.5 
.5 
.6 
.6 
075 

I 05 
.5 

,~ 

., 

, '. 

"-, .~ 

I-J 
\J1 



Table 9. Estimates of Stock Size and Fishing :1:Iortalityfor VJ9St of Scotland Saithe from 
Virtual Population Analysis (11[ = 0.2). 

. STOCK NmlBERS (Ill:ill:t<)Ilsj 
. 

.Age 1960 1961 1962 '1963 1964 1965 1966 1967 1968 1969 1970 
6:9 

' " 
' .. 

2 7.0 16 :13. 23 . 16 . 14 19 11 13 
3 5.4 5 • .5 5 •. 6 13 11 19 13 ' .. 11 15 9 11 
4 ~.6 30.3 3 •. 9 3.7 9: •. 1 , 6.,4 " 12 709 7.4 10 5.7 

'5 5..4 1.3 1.8 2'.,1 2 .• 4 4.9 . 2.q 5.s 3.9 4.0 4.4 
6 1.3 1.,5 0.,81 100 1 •. 4 . 1.2 '2.5 1 .. 0 3.0 2 .. 1 2.0 

... ~:. 

.. 7 0.53 0 •. 73 0 .. 80 00.51 0.63 o.so 0.55 . 1.4 0.59 1.9,. . 1.3 
8 0.55 0'.31 0.43. 0 • .43 0.35 0'0.34 0~42 0.3.2 007,3 0035 1.1 
9 0.46 0.:36 • 0.i9 0.27 0.22 0.24 .0.20 0.31 0018' 0.49 · 0.20 

10 0.93 0.29 . 0.19 ' 0 .• 12.;.::. .-:-0.11-- . .0.12 0.13 0014 0.21 0.13 '0.33 
11 0.06 0.72 0016 O~09" :0.10 . 0.10 0.07 0.10 0.09 0015 0.08 

12 iO.O~f.05 0.04 0011 0.06 0005 0.04 0004

1 

0.01 0.06 0.11 I 13 ! . '0.03 0.,03 0 • .02 Oo.oS I 0004 0.04 0.03 0.03 0,,05 0.04 
I 14 I . 0 •. 02 I 0.,02 O.,.ol! 0005 I 0.~2 .. 0.03 l 0002 i 0.02 I 0003 ! 
,~_' ' t __ .~. ___ .__. _1 ' ! r ~ . i \ 

FISHING MORTALITI~S 
.. 

" 

2 0.04 0.02 0.04 0.,01 0001 0.02 0.01 0002 0001 0.03 
3 0.28 0.16 0.20 0.14 0.31 0.21 0.2'8 0.22 0.19 0.26 · 0.35 
4 0.47 0.40 0.'40 00,23 0.42 0.72 0.5·6 0.51 0.40 0.63 0.59 
5 0.62 0.31 0.39 0.19 0.-49 0.49 0073 0.45 0.40 0.49 ' 0.58 
6: 0.35 0.43 0 .. 27 0.27 0.3.8 0.61 0.37 0.35 0.25 Oo29~ : 0.39 

. 7 : '0.32. ,.0.33 0042 0.17 0.41 0.46 0.32 0.44 0.32 0.37 0.22 
8 0'023 0.30 0.26 0.48 0.18 0034 0.11 0.37 0.20 0';38 0022 

. 9 0026· 0.42 0023 0.23 0.36 0.38 0016 0.17 0018 0.19 · 0026 
10 0.05 0.40 0.52 0.05 0·33 0.40 0010 0.25 0.12 0.20 0.21 
11 0.05 0.45 0.13 0.33 0.43 0.69 0.22 0 .. 17 0.15 0013 0.30 
12 0.03 0.34 0.48 0.17 0.20 0.14 0.20 0.32 0.12 0.15 0.22 
13 0029 0.31 0.19 0.29' '0'~45' -0:16 0.37 0018 0.19 0.35 
14 0.64 0038 0.41 1.4 0.34 0 .. 30 0.15 j 0 028 0.14 
15+ . I I I 

! i ! I j 
1 j ; , 

1 

FI 

06 
06 
.4 
.3 
03 
.3 
.3 
.3 
.3 
03 
.3 
.5 

l-' 
0'\ 

I 



~le 10. 

17 -

Perce.ntages by; <vl:~~g:tl:t pi' Bai theles,~ than 30 9 3.5.: an440 cm 
in Length ;i.n .. theI,.af:J.dings .:from the )ifferent Areci.fsl ;.. . 

Percentage by Weight 
Country . fUength 

~.- I + IIa IV··' Va Vb VI 
'.'; ,.' :,:' 

. England . -30 0 0 0 0 0 
.. ' ·35 <0.1 < 0.1 0 <0.1 ~0.1 

40 0.4 1.0 < 0.1 0.2 0.1 

Germany 30 0 0 0 0 

35 0 0 0 0 .. 

40 < 0.1 0 l-' O. J. I< 0.1 
" , 

Netherlands 30 0 

35 0.1 

40 100 

11.8.S.R. 30 <001 0 

35 0.6 002 

40 6.6 2.8 

Norway 30 0 
(Sub-area I + IIa 

35 1.3 North of 64°N) 
40 6.7 

Norway 30 4.0 
(Sub-area IIa 

35 18.0 South of 64°N) 
40 I 45.1 

I i I I 

--

I 

I 
---' 

l)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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"; 

- 18 -

Lengths of Saith~ Corresponding to Different Rates of 
Retention. Se1ect-ion Factorg 3.8. 

-.-

Mesh Size (mm) ,.' . 
. _-

! 
cjoRetention 80 110 130 1145 

I 

5. 18.4 29.0 37.4 
i . . . 
I 43.1 

·25 .. 2602 37.6 45.2 50.9 

50 30.4 4108 49.4 55.1 

75 35.0 46.4 54.0 1 59 •7 

I 41.2 
I I 

95 52.6 I 60.2 I 65.9 
I i .. 



j .. , 

Table 12. Average Length Compositions of Saithe Landings from the North-East Arctic and from 
Iceland. Total Landings -Thousands of Fish. 

(a) North-East Arctic (b) Iceland 

~ _____ -:,Englandl) "Germany2) Norwa73) I NOrway4) ) USSR5 ) I England Germany 

t~d I" (~raw1) i (Other Gears I ". 
er~o I 2 I 2 2 7 . 

:;:Length;cm. >_ ... 1970-71 ', 1970-72 ,1970-7 i 1970-7 1970-7. " 19 0-7~ ,1970-72 

(30 9 481, 46-..':' ~ ".' 
-, . . .~ 

30-34 14 24 091 608 

35~3.9 _. 75 38 24 36 208 4 307 3 1 

40-44 219 309 717 40 047 5 367 48 32 

45-49 538 607' 2 057 25 500 4 178 133 191 

50-54 1 041 1 016 1 765 7 554"' ,,- 2 635 235· -630.· ., 

55-59 1 067 1 137 - 1 412 2 858 1 877 318 1 201 

-60-64 944 1 321 1 162 1 477 1 526 387 1 557 

65-69 619 1 158 879 1047 1 092 454 1 638 

70-74 272 922 632 955 733 562 1 474 

'75-79135 619" 243 844 560 582 1 254 
80-84 86 351 . 137 1 ;117 339 549 929 

.~ 85-89 60 194 76 478 196 450 575 

90-94 4~ I.'. 82 , 30 241 81 274 267 

95-99 16 ' 42 19 . 72 54 144 109. " 
100-104 ~ 19 4 110:~ , . , 34 52 .. . . , 29' 

.. 105-109 3' 13 " ,! 4 39 11 23 12 .. 

110+ 3 7 ; I 2 I 15 11 I 10 3 
,. ..," -.-

.. 

\ ~: 

:.,' 

.. 

l)Division I, Sub-areas IIa and IIh. 
2) . . Sub-area. IIa. 

3)Division I, Sub-area IIa North of 64°N and lIb. 

4)Includes trawl landings from IIa South of 64°N • 

. --, 
I, 

5)Sub-area IIa. ' .' 

I-' 
\.0 
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Table 13. Length/vleight Relationship for Saithe :Based on German Data. 
Fitted Re1ationshipg Iceland W ~ 13.12 x 5.4 x 10-6 

Lofoten W = 13.15 x 4.4 x 10-6 

~-------------r------:~----:-------' 

""Length . (c~) .. '\Ilho1e Vle,ght (kg) .. , 
Iceland Lofoten . , ,,--. ,'". 

32.5- .281.255 
37 • 5 • 440 • 400 
42.5 .650 ~593 
47.5 .92 .84 
52.5 . ' 1.25 1013 

, 57.5 1.70 1.50' 
62.5 2.20 1.95 
67.5" ., 2.75 2.52 
72.5 3.45 3.15 
77.5 4.25 3.85 
82.5 5.15.. 4.70 
87.5 6.25 5.68 
92.5 . 7.40 . 6.75 
97·5 8.75 8.05 

102.5 10.15 9.40 
107.5 11.76 10.85 
112.5"13.55 . .'12.72 

~JU>le 14. Effects of an Increase in the Minimum Trai'l1 Cod-End Mesh 
Size froQ'l 1,30 t.0145 mm .. in the North-East Arctic and Iceland 
Areas. l1 ~ 0.2, S.Fo '" 3.8? E = 0.7. 

Immediate. Loss 7; Long-Term Change % 
North-East Arctic 

. England '19 ' -1 

Germany 11 +10 

Norway (Trawl) 23 -4 

U.S.S.R. 34 . -18 , 
,. 

Others (Trawl) " 19 -1 

Norway tOther Gearst 0 +11 
" 

Iceland 

England 3 ··4 

Germany 5 -2 

Other Countries 3 -4 

.. 

I 

! 
-' 
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Catch per unit effort of saithe by statistioal area for English (solid 
lines) and German (broken lines) trawlers. 
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Figure 1 (continued) 
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Ua (Trawl fisheries) 
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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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English landings 
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German landings 
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Figure 3 Mean lengths of age groups of saithe in English and German landings 
from Faroe, Norway Coast and Iceland. 


