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'fj'Introductlon_'}- 

5 I% w111 perhaps be. useful flrst ﬁo review a f&W‘pOlﬂtb frOm ﬁhe 5? :f-Tu'_¢_'
.g_Aber&een paper: prepared - on’ this subject’ for the T.C.E,S. North Sea’ Gomm1ttee, o
and subsequenﬁlyi%r the Llazson Gomm&ttee an& the Permanent Gcmmlsszon,_lnfﬁu,"'*'

o ;1953. S _ S S BT L _ L

e ‘ﬁl; Attentlon was. drawn to the possiblllty that fashlng mlghﬁ
e paasing through a historical change Whepreby fish of bubmlegal or: i
ol even-immature size! mlght be’ regardea in: gome countries as. more valuable
- than the 1arger ones, - This appears.: “to be true of the. Danish 1ndustr1al
__,:_flshery in general, as it may well ‘be of some other: flsherles,
o Whereas Denmaxlk has only a: very small 1nterest in fishing whatlng fcr
- human. consumption, their industrial fishery in the North Sea, Skagerrak
o and Kattegqﬁ conpined  developed from about 11,000 tons. in 19@6 Yo
129,000 4n.1952,  One published account estlmated that the 1952 catch
k[con%alned over 13,000 tons of whltlng (over 30,000 - from. the Skagerralk
. and Kattegat and 5 t0.10,000 from ths. NorthVSea), but it is understood :
. that the Danish’ sclentlsts regarded this as a considerable over—estlmate »-ﬂ'““
'_'_porhaps tw1ce a8’ large a3 1% ghould.have been..-ar: S T S

s "2.: En aSS001at10n, the North Sea mhltlng flshcry for human conm-* e
R *sumptlon had-increased from about 35,000 tons in the "thirties" ta.a o
L maxdmum of 73,000 tons in 1951, and far the. Scottlsh flshery (qulte %he
' r;largest) Al 000 tons 1r 1952.- :

3, : However, the avallable daﬁa on whltlng growth in the North Sea o
._ :showed that the approzimate equilibrium yicld per recruit for ages at oo
C-first ocapbure of 0°5, 1y 1+5, ste, years could be expected to’ 1ncreasefj_:s}m
Cluntil at least two years of age; when the whiting would normally e above
-~ the mlnlmum,legal size of 20 .om..  Bo . that scientific evidence: alone_ ERET
could not- Justlfy exploitation of the whiting stock et any size below. 7 .

" the- existing minimum landing size, correspending to’ an .age of: about G
_.lm years. Indeed, it was pointed out. that- grounds could be found for e

-1ncrea51ng the age of flrst capture. o R R -.'?

S A. Wblle thls p01nt seens. quzte clear, 1t was admltted that data e
Looon varloua other asp@cts of the biology of the whiting and its. flshﬁry Were'ﬁ’
.ff,*lnadequate, 207 that subsequent estimates were necessarily apprcx1mate.'»-* :
0 Whilst it seemed clear that there were “three. main nursery‘grounda w-in__.f*iz'
the south~east, in the east and in the north-west - the relative sizes -+
~of these is not known with certainty, ‘although the evailable evidence il
it suggested that they might be comparable, More direct evidence. suggesﬁs,,; S
~othat there iz 1little or no spavning in and beyond the Skagerrak 50 %haﬁ S
“the young whiting fished in those waters are considered to drlft inag 00
o fry end subsequently to return to the North Sea as mature fish. CTtdiss fj;f?
v ool quite clear that the principal commercial yield of . adults is taken fromff
- the north-western Norih Sea, while the pr1n01pa1 ylel& of immature fish
cds taken from the Skagerrak and Kattegat._ Points on which 1nformat10n.ffv"
. is lacking are (a) the quantities of unmarketable fish rejected from the
. fishery at different times during the present century (although it sesms
' clear that this’ quantlty has diminished considersbly since the wax, thus
©7 pertly accounting for the ‘larger: commercial catches); (b) the extent to
o windch the relatlvely pelaglc life of the whiting results. 1n Gver—cstlma+es
" of ‘the toll exerted on the stocks by convenﬁlonal methods and (c) envzronm
';.mental 1nf1ucnces,- 3:g-. SRR

"5. For all that it remdlued pofq1ble to wake 8 rauph estlmate "L5 7’ 9




'”q;iof the prabable erf “ﬂtsﬂbi thé_;; 1r1@3 Linbarp u@ow *he a&@lt

©igtocks,. . The pTlﬁG‘p&l L; -----

¢ Skagerralk and Fatteget ard might

o greatest dinfluence onthe commgroLal LlSﬂbrj uhel) tlc eaat@rn North
_  ;?86&. Tt wag notcd tha by in contragt to the ﬁtua&LIJalncreaﬁlng

._.:-:flshery in the nopth-western Novth Sed, the U.K. fishery for whmtlng
dns ufﬁtlutlcaL sguarcs: M and ¥ ng had been much less productive.

.ﬁ?:‘ir&+hef_ﬂ1gher,- ~Allowsnce for ‘growth: and an 1mprobdb1y hfavy'natural

Cafter the war than belora, althougi that for plaice, for exsmple; wwgVTi-T}ii-.

mortaiity suggested that the industrial catoh of (v and I+ whiting. mlghtg¢;j"f

- 'be expected to bave" contributed at least twice their weight as lagmlﬁz;_f;:ﬂ?;j

gized recrulte;  so thpt recruitment to the commercial sitocks as'a

' af”wpole might thL been’ a third lvgher, w1th the possibility of a cowvﬁs%ﬂ'ffizhi

' ponding increase.in’ the commercial leld. Corresponding calculations:
~made by & Danish sclentist implied that the effects might have been ag

o dow e hels per centy; while those by &m Bﬂpllsh 501entlst prOV1d@d arn
3“est1mate ofapproximately 50 per: ‘cent,  Insofar, however; as ﬁbe

L estimated Welghts of 'whiting faken in’ the 1ndustr1a1 fishery were. F
'_Vlncorrect e Englash end Scottish estlmatcs would in.any event have L

S general teérms that for the effects of 'the industrial fishery on the{g

- yields from the a&ult fisheries %o be negllglble A4 would: be neccssary
L doragsume very hlbh v&lues for natural mortullty in: %hc relmvanﬁ :
-¢ -ca1culat1ons.'; s - : L R

_ e Flnally, a; brlef review of QORVGntLOpal herrlng trawllng, e

u din which o proporﬁlon of immature . and mature whiting are taken, was __-.f

o made ‘andsuggested that while: the gquantities: concerned were not. R
S 1nappraclahle thc effectﬁ of" thp D@ﬂlsn,fz hery wore by far uhﬁ graaﬁcra o

R 8 Oertaln nupgeatlons Were . made whzch mlgn% amcllorate the _
_~-affect Tn& one of these (the 10 per cent, mininum oi thﬁ lntarnatlonal
. 7fOonvent1on) wWes subseaiently adomtg&. EEE I o SRR

5 -;THG preson+ pOSltlon

o Accordlrg to 1nformatlon provlded at thﬂ reccnt m@etlng of ihe Permauent
”-,Comm‘551on, the: Danlsh indugtrial catch is stlll increasing considerably,: s
7galthougn certain: changes are taking. ploce, 'ZThe cateh increased from 129, OOO‘&K&”'

n 1952 Yo 152, 000" tong i 1953 and 182,000 in 1954: " i In- comparison with- '
79,000 tons in the first half of 195, the cateh: durlng “The firet half of

”f_neede& to be reduced - perhaps by onemhali~ CButoit remading: true din Ingfaj.:..

”'5,1}55 had 1ncrcased 10 99,00C, - Cfrom which an wproxxnate estimete for the whole f  o

e 19557 nght be of the ordcs 0f 225,000 ions.- Thu annual dinereases’ are
appreciable; whereas that hedween 1950 and 155% was 48,000 tons it had
" :dropped, to" 19 000 +ons’ ‘between 1951 and 1952 only to increase to 23, 0Co dong o
dn thenexd yvear, 30, 000 tons in the following vear and, by 1nference, Ghe o
']jlncweaga in-1955 over 1954 might well beiof” tnu order. of 40,000 tens.. On tbe
©other hang, we were 1ﬁforncd +that sandesls” now represent an aphreclable L Sl
- }}proportlon of thia- flsberj, havmng increased from nil in 195° to nearly 11, OQO i
;;”jtons in: 19;4, W1th.3h,000 tons in the first- half of 1955 -~ 80 that this A 5
- represciitg s considersble proportion of rthe increases Fur%her, the proportion :
R e (Dresumably 1mmature) wihiting in the industrial fisbery iz now gald to be-
9 per cent, in accordance with the maximum: llm;t of 10 per cent. set bj the
";:Ounventlong g Con51dcratlop should dlso be: given o’ (a) evidence from.Germany
,cgfrpgardang the: catchlng of under—s;zed Filahin their "Ool herlng” Tishery,
soiwhere the quantmtles of whiting nre estlmated to be well under 5 per cents (of
owhich under one-third are under~smzed) end (b) the Swedish memorandum, :
concerning investigations inthe Hﬁben arga, in which ‘evidence was ﬁrescﬁbel
Sooferia Fairly Spgaay decreass’ in the pro“ortloq of legale- ~gized: Whltlng Trom- .
25 per cent. in January, 1939 down o 7 per cent. in Februaxy, 1955, : NOP&.
©oof the information given in these three memorands was detailed,  and some-ofl - >
athedata may be regerded as Zinsubstantiel, yet %hey do seem-to prcvmde evidence .
'j”fﬂr rual attcmmts to lelt tbe catch of wnltlng in’ the 1ndustraal fzwhery '




it othe Damish dndustrial’ fieheiy has boen
o ﬁhese.. Byen dl%coun ting the.

i? fsuppose that it-will be- &Dﬁrucﬂublj nlghcr in 1955, With Ite moximum 1ﬁmodlat@ 
et fects: w1th1n the Skagerrak and Katbogat,: effects on local whit@qg stochs uuch o

::q"rlnally, it 5bou11 ‘be noted that both the Danish and the German:. Stateménts referi

.n;7” ¢h rote at: wihich: -
increosing is perheps tne3most serious o
ﬂﬁhuﬁty of 3¢Auuw1:; 4t hag 1ncrua3cd An thu

.-htwo ye&rs sznco 1952 oy no- less. than L0, 000 touu, and Lhara ig: good reason to

'falthough tacr@ s Si“]i aronnt.ior : iuclaglc c@ﬂﬁ:

L
s

ag’those mentioned in the' Swedish memorandum ghould not be surprising.

to the apprecioble. quanﬁltha of ‘legal~sized fish caugnt by tﬁGSu mfthods
.mblch by deflnltlom, make use. of uubwlmgal m@shus,; S L

: 4h115 the purlod smnce 1952 is mll too short for ixrm conclu31onu to bo1ﬁy'

- arawn, it should certainly be noted that. the Scotiish whiting catch from the

- North Ses has’ fallen heavily in' the last two years (from 43,000 tons in 1952f_5_f5.ﬁ

R 33,000 3n 1953 and 27,000 in 1954), end the Aberdeen catchApbr mmared

'-'.altnough it uboulﬂ be. noted fhat th ere wWers. signg of this decrcaSe ag early

U pd3en/and &10ﬂ” the Danish coast): have fallen most, (b) that the cateh forithe o

e Scottish flobcrg, mainty dn the north-western NorthA%oa,mttalned a pesk .

"f;haurs trawling has fallen by over one-third: (altlougn.catch per: unitiis vurvfﬁ i
o weriable in this fﬂohcrj) - Mcanwbzle, the. fishery in squares N and Mi7-14 _
has decreased a little further (in contrast to the. plaice, which has 1ncrbagcd),]

'“ as 1949, -~ It may not be without significance that (a) the catches. of markctw,
clable wgﬁgimg in the regions nearcet to the Denish- industrial” fighery (i.8: the

CiNorth Sea as o whole reached its peak in 1951 (as’ far a8 we know) and. () thaﬁ'jg

an 1952 and has since fallen Sﬁarply._3 Furthhr, the decreage in the ucottlsh  {’

© - .geen, however, in the knowledge’ that uﬂﬁ'SCOttish whiting fishery.is Glosely

T the latter, - There have becn. vood naddock eatohes in. recent years which

 Pishery, as shown by North Sea statistics, is confined to the trawler 1and1ng
Cbaken over aowide arca; o there has boon no 00¢re&pond1ag decrease in the
~egelne net laﬂdlﬁgS Whlch are: zafgolj from mors coastal waters, . incluéing the
- Morsy Firth, and thus. furthest from the Danish. regionl . There is thus some

o reason for rugmrdmag these data as’ evidence of an effect which' m¢gbt be_---P
Mgiffusing® as it were, across the North Sea. - These statistics should be

Clintegrated. w1th that for haddock, shiting  to some’ extent ‘being o substltute for__

 '3'muy have disoouragcd any. +Ln&uncy to continuc. increasing the whiting catchcg, _3y

f_ffequlllbrzum vield per recruit is not attained untll well above the preseﬂt g
©owlnimom size of 20 cm, A% the time Qf Wrﬂtlng the last report, this: mxnlmum o
D elze was pﬁrtlculmrly in wmind, but it is very relevant that the best estimate.

' whiting below & size of 35-40 am, © In practice, density dependent factors 5-5 '5

S and al t&blegllluutrailng the equilibrium yield at different levels of:
.HT_Qwould altcr thzs rosult aPPfGﬁLubly.'. -

"'._corcern, and it seems essential {a) to discourage positively any furihor '

- On-the other hand, any such faclor would be eypecfo& to influence the seine: s
Clnet Lishery at least as much as tho trmwl fﬂshprj, 1f not moreso,and 1t meems e
*~;31gn1iicant that 1t dld no* do qo.' : . S

Purhﬁps ope more polnt'shouid be StquSOd i c..thc cht thmt thﬁ

of the age of first c&pturu ior the moximun equilibrium yield: (fighing msrt 11ty}ﬂff
rate of 1+0) may be a8 high as' 5 years. = i.o. it sbould net pay fo fish

might reduce. this to 3-i yeers (30 cm.). A representative graph is appende& =

‘natural mortality and age of first capture (and with the usual- ¢suumpt;0ns
“regarding growth and morttlltv, u%c.) o No 11ku1y ﬁlturaatxvm grow%n rate

En the llght of all thbSu resultu_there can bc no' cause for dccrmauc& o

_'1ﬂc:ca se in thlﬂ'*ishcry, and’ (b) ﬁo malntazn ihe lO per cenu._llmlt
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‘= Instantaneous flshlng morﬁallﬁy rata

SR = Recruitmen’y at age 0.5 yesrsa = Gt

e [_,“'Wﬁ, Asymptote of Bertalanmfy growth curve_.."
‘ g”-.T3’ = Aga at Llrst capture _..'

e

1(

N ‘The correspondlng “annua?” raﬁes of fLSﬂlﬂg aad naﬁural
. mortality, which would represent the proportion.of the
o total nurbers dying from each cause, in-the absence of . o
”rqhe otber, is rplated to tna lﬂSt&ﬂt&ﬂGQﬂu rate a8 follows -

SRR (Annual flShlng mortallty rate) & Aﬁ - o F S
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