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Introduction 

It will perhaps be useful first to review a few points from the 
Aberdeen paper preparod on this subject for the I.C.E.S. North Sea Committee, 
and subsequen tly ihr the Lia:i.son Commi ttee and the Permanent Commission, in 
1953. 

1, Attention was drawn tö the pössibility that fishing might 
be passing through a historical change whereby fieh of sub-legal or 
even immature size might be regarded in some countries as more valuable 
than the larger ones. This appears to be true of the Danish industrial 
fishery in general, as it may wel1 be of some other fishories •. 
Whereas Denmark has only a very smaU interest in fishing whi ting for 
human consumption, their industrial fishery in the North Sea, Skagerrak 
and Kattegat combined developed from about 11,000 tons in 1946 to 
129,000 in 1952. One published account estimated that the 1952 catch 
contained over 43,000 tons of whiting (over 30,000 from the Skagerra.~ 
and Kattegat and 5 to 10,000 from the North Sea), but it is understood 
that the Danish scientists regarded this as a considerable over-estimate 
perhaps twice as largo as it should r~ve been. 

2. In association, the North Sea whiting fishery for human con­
sumption had increased from about 35,000 tons in the "thirties" to a 
maximum of 73,000 tons in 1951, and for thc Scottish fishery (quite the 
largest) 41,000 tons in 1952. 

3. However, the available data on whiting growth in the North Sea 
showed that the appro7~mate equilibrium yield per recruit for ages at 
first capture of 0'5, It 1-5, etc. years could be expected to increase 
until at least two years of age, when the whiting would normally be above 
the minimum legal size of 20 cm. So that scientific evidence alone 
could not justify exploitation of thc whiting stock at any size below 
the existing minimum landing size, corresponding to an age of about 
1~ years. Indeed, it was pointed out that gro~~ds could be found for 
increasing the age of first capture. 

4. While this ppint seems quite clear, it was admitted that data 
on various other aspects of the biology of the whiting and its fishsry were 
inadequate, so that subsequent estimates were necessarily approximate. 
Whilst it seemed clear that there were three rrain nurscry grounds - in 
the south-east, in the east and in the north-west - the relative sizes 
of these is not known ,vith certainty, although the available evidence 
suggested that they might be comparable. More direct evidence suggests 
that there is little or no spawning in and beyond the Skagerrak so that 
the young whi ting fished in those waters are considered to drift in as 
fry and subsequently to return to the North Sea as mature fish. It is 
quite clear that the principal commercial yield of adults is taken from 
the north-western North Sea, while the principal yield of immature fish 
is taken from the Skagerrak and Kattegat. Points on which information 
is lacking are (a) the quantities of unmarketable fish rejected from the 
fishery at different times auring the present century (although it seems 
clear that this quantity has dirr~nished considerably since the war, thus 
partly accounting for thc larger commercial catches); (b) the extent to 
which the relatively pelagic life of the whiting results in over-estimates 
of the toll exerted on the stecks by conventional methods;. and (c) environ­
mental influences. 

5. For all that, i t remained por;sible to make a rough estimate 
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of the probable ef'fects of the :5.l1d1lS trial fif;her:/ upon -the adult 
stacks<:> The principal :~.1;'IN;ai8. ce effect i,s exer""Ccd ,rn thin the 
Skager.r:ak and Rattegd. t nr2.tl -oe ezpdcted t}l(;ref'ore to have 
gt'eatest inf1uence on tbe cümmercia1 fishery in the Gasterl1 North 
Sea. It was l1oted. Ghrjt,~ in contrast to tb,e steadily-increasing 
fishery in the l1orth-wcstern NOl:th Sea, tho U.K. I'ishery for whiting 
in statistica1 squares M and N 7-14 had been much less prcductive 
after the W&r than before, al though tha t for 101aice, for ey.arrrple, wc."s 
rather higher. AlloW'artce for growth and an improbably heavy natural 
mortality suggested tho.t the industrial catch of 0,' and 1+ whiting might 
oe expocted to have contriouted o.t lee,st twice their weight o.S legal­
sized recruitsj so tlw.t recruitment to the comrnercial stocks as a 
V1hole might have oeen a third lligher, wi th tho possibili ty of a corres­
ponding increase in the commercia1 yield. COr"!'osponding calculations 
made oy a Danish sciontist irrrplied that the effects might have been as 
lew as 5-15 per cent., ~vhile these by an English scientist previded an 
estimate oi' a:ppro:rimately 50 per cent. Insefar, however, as the 
es tima ted weights of wirr ting taken in the industrial fishery were 
incorrect, the English end Scottish estillk'l.tes would in any eventhave 
needed to be reduced - perhaps by one-half. But it remains true in more 
general terms that for the efi'ects oi' the industria1 fishery on the 
yields from the adult fisheries to be negligible, it ;vould be necessary 
to assume very high va1uos for natural morta;Li ty in the re1"vant 
calculations. 

7. Finally, a brief review oI' convcn tiona1 herr:Lng trawl:Lng, 
in which a proportion of immature and mature whiting are; taken, Was 
made and suggested that vrhilo the quantities oonoerned were not 
inapprociable thc eff'ects oi' the Danish i'ishery were by i'ar the greater. 

8. Certain suggestions were made Vlhich might aITloliorate the 
effect end one of' those (thi( 10 per cent. minimum of' the International 
Convontion) was suosequently aclopted. 

Thc Eresent-E?sition 

According to information provided at the recent meeting of' tho Per!!lD.nent 
Cormnission, the Danish :Lndustrial cateh is still increasing consid.crably, 
al though certain changes are taking place. The catch incr0ftsed from 129,000 t:ns 
;n 1952 to 152,000 tons in 19::;3 and 182,000 in 1954. In corrrparison with 
79,000 tons in the first ho.lf of 195LI., the catch during the first half of' 
1:)55 had incrcasod to 99,000, i'romwhich o.n approximate estimate for the who10 
of 1955 might oe of the ordo)" of 225.000 tons. The fL'1nual jncreases are 
appreciable; whereas that between 1350 a:nd 19::;1 Vlo.S 48,000 tons it had 
dropped to 19,000 tons betwoon 1951 and 1952 only to incrcaso to 2.3,000 tons 
in the next year, 30,000 tons in tho folloViing yee:r and, by inferenee, th8 
inc!'ease in 1955 over 1954 might weH bei of the order oi' 40 ,OCO tons. On the 
other hand, we were informed t};J3.t s8l1deels now repl'osent an appreoiable 
proportion of this fishery, having increased from nil in 1952 to nearly 11,000 
tons in 1954, wi th 34,000 tons in the first half of' 1955 - so that this 
represcnts a considerable proportion 01' the increase. Further, the proportion 
ef (presurnably immature) whit:Lng in the indus trial I'ishery is now said to oe 
9 per cent. in accordance with the maximum limit of' 10 per cent. set by the 
Convention. Consideration should also oe given to (a) evidence from Germany 
regarding the catching of under-sized fish in their "Oel hering" fishery, 
where thc qUilntities of whiting are ostimated to be weH 1mder 5 per cent. (of 
which under ene-third are under-sized) and (b) the Swedish memorandum, 
concerning investigations :Ln the ll,r6jen area, in whieh evidence was presented. 
for a fairly steady decrease in the proportion of legal-sized whiting from 
25 per cent. in January, 1939 down to 7 per cent, in Pebruary, 1955. None 
of the information given in these threG memoranda was detailed, and some of' 
t118 data may oe rGgarcLed as insubstantial, yet they do SElem to provide evj.denee 
for real attelT!pts to 11mi t the catch of whi ting in the industrial f'ishery 
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a1 though there is s·til1 grüuIhl für D.:,_"'l:!recia~)lo con<>~-?:n" I}:'ho rate at whieh 
the Danish industrial fishel~r has bOG11 incrdasing is pe;chaps thc: most serious 
cf these.. Even discounting thc qi:L:'L-'vi ty of S011clcclz} i t r"ftS increased in the 
two years sinco 1952 oy no lC)fj.s than hO ,000 tons, mtcl. there is good reason to 
suppose tha t i twill be appr,:;,ciubly rlighcr in 19550 Vrith i ts maximum immedia te 
offects wi thin thG Skagerro.k and Kattoga t, of'f'ccts on 10cal whi t::"ng stocks such 
as thosc mcntioned in thc Swedish lIL8IUorandum should not be surprising. 
Finally, it shoulrl oe noted that both the Danish and the Gerrnan statements ref'er 
to the apprüciable quantities of' legal-sized fish caught by theSe) methods, 
which,by def'ini tion, malcc uso of' sub-legal meshes. 

While the peried since 1952 is ,,-11 too short for f'irm conclusions to oc 
drawn, it should certainly 'be no tod. that the Scottish whiting catch f'rom the 
North Soa has fallen heavily in. the last two years (f'rom 41,000 tons in 1952 
to 33,000 tn 1953 and 27,000 in 1954), 8..'1d the .(I.bcrdeen catch per hundrod 
hours trawling has fallen rJY ovcr one-thiJ.'d (al though ca tch per uni t is very 
variable in this f'ishory). MCfu'1whilc, the ftshcry in squares N and i;[ 7-11~ 
has decreased a little i'urthor (in contrast to the plaice, which haS increased), 
al though i t should bo noted thc':C t thero were signs of' this decroase as oarly 
as 191~9. It may not be without signiftcance that (a) the catehes of' market­
ab18 w)'1:;i.iYä:ng in tho regions llEJarost to the Danish industrial fishery (i. o. the 
H,0jenl and along tr,o Danish coast) have f'allen most, (b) that the catch f'or the 
North SGa as a whole reached i ts peak in 1951 (as far 8.S wo know) and (c) tha t 
the Scottish f'ishcry, mainly in thc north-wost"rn North Soa, attained a peak 
in 1952 and has since fallen shoxply. Furthcr, tho dcorcaso in tho Scottish 
fishery, as shown by North Sm s tu. tis ti es , is confirlCd to tho trawler landings, 
takel1, over a \vide aroe.; theX'0 has becn HO corrosponding dccrease in the 
seine not Im"ldi.'1gs which are lo.rgely f'rom more coastal wa tors, including the 
:I!\oray Firth, and thus furthGst from thc Danish regionl '['here i3 thus some 
reason for regarding these data as 0videllce 01' an Gff'cct which might be 
ndiffusingil as it wero, across thc No:-cth Sea~ These statistics should be 
seen, however, in thc know:j.edgo tha t 'ehe Scottish whiting f'j.shory is closely 
integra toel wi th tha t for hadJ.ock, v,hiting to some cxtent being a substitute f'or 
the latter. Thero have bccn good haddock catchcs in recent yco.rs which 
may have discou:raged iOny tenJ.oncy tu continuo incroflsing the whiting oatches. 
On the other lk'"\n<l, any such f'actor would oe cY.J?ccted to inf'luencc tho seine 
not f'ishcry at least as much as thc trawl fis hcry , if not moroso, and it scoms 
signif'ic811t th,,-t i t did not do so. 

Perhaps one moro point should be strcssed, i.o. tho f'act that tho 
equilibrium yiold per recrui t is net a ttaincd un. til weIl abovc tho presen t 
minimum sizo of' 20 cm. At the timo of writing tho last report, thi,s· minimum 
size was po.rticulccrly in mind, but it is very rolevant that tho bGst cstimatc 
of the ag" of' f'irst capture for the m'"\ximutn oq·'ülibrium yibld (fishing mortali ty 
rato of 1'0) rnay be as high as 5 Y0ars - i.b. it should not pay to f'ish 
whiting bclow a S130 of 35-'hO em. In p.:Yccti00, density dcpenilent f'actors 
might roduce this to 3-}+ years (30 cm.). A rc,presGntative graph is append.ed 
and a table, illustrating tho equilibrium yield at different lovels of' 
natural mortali ty and age of first capture (and Va th the usual assumptions 
regarding growth and mortality, etc.). No likely alternativo growth rate 
would altar this rosult apprcciably. 

In the light 01' all those rcsults there can be no cause for decreaGcd 
c011corn, and it sooms essential (a) to dis courage positively any f'urther 
incrcase in this f'ishery, and ("b) to maintain thc 10 per cent. limit. 
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19iP 

191:,8 

1J4-9 

19S~) 

1951 

1952 

1953 

19.::4-

Dani.sh Indus­
tri.al :Cishery 

11 

24-

4-1 

41 

62 

110 

129 

152 

182 

TJ,,.BIE r 

Statisties relevant to eonsideration of' the _D~8h_~ndn'!,trialJ'ishery ( x J-OOO tons) 

Total eO~T<ercial 
whiting catch in, 

Skagerrak, Kattegat 
and Bel t 5 Sea 

7 

6 

4-

4-

3 

3 

4-

3 

Total eommereial 
whi t L'lg ca tell 

in the 
North Sea 

36 

4-6 

59 

36 

4-5 

73 

73 

63 

Total Scottish eOTmercial 
whiting eateh 

in the 
North Sea 

18 

23 

27 

14 

16 

34-

41 

33 

27 

Scottish trawl 
whiting eateh 

Ll. the 
North Sea 

9 

12 

16 

8 

9 

17 

22 

18 

11 

Seot ti 5h seine 
will ting eateh 

in the 
North Sea 

9 

10 

11 

6 

7 

13 

11+ 

11 

13 
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1.5 
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2.5 

3.0 

h.O 

5.0 

6.0 

8.0 

M 

0.2 
O.h 
0.6 
0.8 

0.2 
O.h 
0.6 
0.8 

0.2 
O.h 
0.6 
0.8 

0.2 
0.4 
0,6 
0.8 

0.2 
0.4 
0.6 
0.8 

0.2 
0'4 
0.6 
0.8 

002 
O.lt-
0.6 
0.8 

0.2 
0.4 

0.2 

0.2 
0.4-
0.6 
0.8 

~ 

18% 
33;6 
431; 
5510 

Tl~~l~~_rr 

Yield p,;r RNt>~,: 

F ,. o· 5 (h ;--39%) 

0005563 
0.02778 
0.01547 
0.00932 

0.07126 
0.03551 
0.01972 
0.01183 

0.08945 
0.04385 
0.02383 
0.01392 

0.10812 
0.05108 
0.02655 
0.01473 

0.12529 
0.05558 
0.02718 
0.01:,24 

0.14-075 
0.05$1 
0.02677 
0.01285 

0.15861' 
0.05977 
0.022.95 
0,00922 

0,16259 
0.04872 

0.15615 

0.12779 
0.02170 
0.00422 
0.00059 

l~-=: ItQ 
(!;.:j1 - b37~) 

0.02381 
0.011,80 
0.00969 
0.00661 

0.03889 
0.02406 
0.01566 
0.01062 

0.0595.1 
0.03581 
0.02252 
0.01468 

0.08315 
0.04731 
0.02803 
0.01712 

0.10586 
0.05164 
0.03070 
0.01757 

0.12808 
0.06256 
0.03167 
0.016h7 

0.15805 
0.064-71 
0.02743 
0.01183 

0.17053 
0.05792 

0.16916 

0,14272 
0.03200 
0.00521 
0.00084 

M := Instantaneons natural mortality rate 
F " Instantfu~eons fishL~g mortality rate 
R := Recrnitmen-;; at age 0.5 years 

W"'" Asymptote of Bertalanffy growth cu:rve 
TI' " Age at first capture 

The COl'l'esponding "annnal" rates of fishing and natural 
mortali ty, which would represent the proportion 01' the 
total numbers dying from each canse, in the absence 01' 
,he other, is related to the instantaneous rate as follows:-

(Annual fishing mortali ty rate) '" A]' := 1 e-]' 
(Annl1al na t"t.lral mOY"tR 1';; br 'Y'~ +e:;:, \ - A 1 ,...-M 
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