Intematmml Gosmcll for ‘hhe CM 1955 s
E:@lorata,cm oi! the Seau5 TR © Near No:t‘*them Seas Gmruttee
__ e NQ, 60.- R

A Note on Ix"ortall’c;y and Mesh Regala“tmn of: North Sea So?.e

by
Digitalization sponsored i
by Thunen-Institut

: i 1) _Ln“bro&uctlcm

Loy "or’ e ;.w 2, "3 S%oml Iﬁee‘&:m"f of 3_94? on’ i‘f*e,. efiect of he ‘m.x- on th@
- stocks of North Sea fish, Morgetts and Holt (1948) pave Enfrl:x.sh cateh per
©oundt effort data for sole for each nonth oft 1946 and oonpa.;red “%;hem with" tha '

" corresponding fipures for: 1938, They concluded that *;,. the very cone oo
o siderable dnorease in dens:rhj by weight of this fish; in. the ares {rom mmwh.':'_-f'__._-_.__
. the vast rza;or:;,i:y were: taken in 1946, was directly ’i‘l_‘.'t‘rlb‘llt’lble to the prOm

"_“t:eotlon m‘on fishing a&:xomi,d by t}we clo sre of “Lhese g;roundsﬁ‘ S

Ny The po t-wux* urendu in abundanoe of que have since bc,en exwmed in S

“nore detail, using data not available earlier ond uup"cleilentmv with na.rket_; Lo
A me_asummentg of length. distribution since 1946, Ape sarpling has. besn. '
oecarrded cut singe 1950 by ny colleagues Mr. Marsetts, but as this naterla.l S
- has not. yet been fully worled up, thig preliminery note deals only mm'i:h "&he: R
' '-'___perlod xron “the remur":x’c}.on o frz,sh:y_n :_m 1911.5 un%::a.l th@ end off 1949. L R

B 2) Total mor‘tall“bf .!.I'Oﬂ. the pos’c-«xmr ciecllne :m abundanoe

FEREE iZ‘he catch of sole per ,10(} ’hcurs _f‘n.shln@ by H}l}”‘llsh mtear\ t»rawlers mxs e
' 'useﬂ a8 the basic index OL ‘abundance, but it wes desircble to reduce as far
| -ag possible the effect of secsonal fluctuqtlono, and: to allow-for the fact =
U that the area fished irmedintely after the war increased nonth by nonth end
~was' not identical o the pre-war: f‘:z.shmcf area, -~ Seascnal fluctuntions were o
'mmmsed by toking the: r&_‘.t;_lo of - the post»—war fipare for each month o the: LI
-average ;:?_Q;c‘_'the: same nonth-in years 1931-38," Area differences were allowed
oo cTor by swriing the oatch per 100 hours over the statistical rectangles that
.. happened to be fished in each pou"l;-»war wcmth and az qulatln _the preswar.
fze;are foa:- ‘&houe sane. rectzmgleu,' : : Co

o S “"‘:ngur‘e 19'3—3hm1’w ablmdmce rmtmu calculate@ in th:m ‘U’iy Tor e&ch month REUREET
- fron 191;5 10 1949 and expressged as notural logarithrs, In the first half of -0
1945 (shown shaded in Pigure 1) fishing was virtually "inshore' in oharacter = =
S and of no carparative value. By Septembex', the -rectangles fished ‘covered the = = -
7 madn area’ of the Englishosole fishery (see Vinpenny , 1249 ) apar“t from the:
S - nost easterl v grounds; - indeed the same reotangles supplied, in Supt@nber 1958
~over 90% of the Englis ah sole catch. Tn this nonth the density was sane em\ht
U tines the averapge pre-war level; it thereafter steadily declined untu_l by
1948 the pre-war average (showm by the continuous horlaovztﬂ Yine) was S
“effectively reocched, T’Qe oscillotions’ apparent in the data show that i the -
©eatch per- 100 hours. 1luc“l:un,;tud nore widely than before the wor, - This is: o
o L probably the result of tendency For relghlvely fewer vessels toif 1sh £
. spegially for. sole "u”i:er the war except at the pealk of the csole i‘:?,sh:mg
: scason, mmnﬂ to the ﬂz'cu,t oonuc, 1pox'a.x:yj cﬁbuﬂdcﬁnce o: pl&:z_ce, RS

o "[‘he decl:me in abunda,nce *’1% benn represantt,d a0 rox:mai:ely in .U:Lfﬁure 1

L bj the broken line, This has. o slope of 0,75 and becauge the. populatlon ig

recelving recruits each year and survivors ore increasing in weight this has .
~tobe reporded ag a mpinirnun estinnte of the totol 1orca11ty coei’flclent. __A;

o better estinate could, of course, be sade di afro-ndet miinations were avan.la"ble

o forothe period, but f‘a:ﬂ ing thesa use has oeeﬂ u&d@ O.L r:rmf’ch data =c:>:1:' Sc)le

_gublrf«whed by Bﬁie.’mﬂm (J 9?55}, vz.z. Ea : SRR
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a vear later; hence the .._lS_h- of lenoth 33,5 and upwards in 191;«7 oon be

&dd"% Tion, the: chservaticn tha b the  stock’ _Lev@_l when fishing resuned. m 194§ wa

'._-__3'_531.10&”131111 s’ prowtho do tzt," it dis found that the cbserved: 1ncre’zse in "bundm_c.e'af:

S Eound fron 'thb w:v;h of Mimure 2 g

o ._t‘t
: EV 31’;0.'_-
SV 35.5
VI 36,0

-  he ':)rocedure “doaced Was. E‘ b tc ca} awle te, Fron m_}mowledcre oft the R
1ength composition, en. lndex of tiﬂe total abundance ( oe,fore , but in nu:mbers
ingtead of 3 Je:i,p*h““) of al .“181’1 of length Fom. ond above in 19L6; fish off
Cthis size range being fully: recmlted &n& bevond the influsnce of cear
- ..elep+.1v1uy. '.Mrm Aclmannts data o figh of 31 o, would srow “tc; 33 5 GIL ,

- regarded as’ the: su_rvi_vors of those ‘of 31 cri. and cbove in 1946, S:Ln:LL.rJy,
~the sanme group can he identified as comprising fish of 35 g, and: above: m
CU1948 and 367 oy upwards in 1949, Todices of “f:m, nu_ﬁcrzcai abundsnce -of :
these sections of Ahe po; oulation in the yom:: g in ouests_or!, voo'euher wzth “a;he
Cvalues for the wh 'O_:LL .,,_13 e.,d ;_)ogul ulOIl y ﬂre w-s 1ow_lcms:-.-: : S

To*t;_ '_,,Lbun&&noe ;Lr@ex 698 :
I _c‘Lex o:r m,uh ot 51 cn.'“,nc“i "fbovp = )21-
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'”_.._1_948 o =65
 _ ; . A Tﬁﬁ&l:; f196-f:_"': REEURE
W (6] 36 an. and above =25
S . T L s
“Naturel logarithng of the (b) mumbors are plotted in Migwe §, and ave

-'_'fiwed. olosely by & stroisht - Line hoving .o .:,;101:)@ of 1, Oby No g.r'()‘ﬁ; uccrumcy_:_'_-
U ean be. attached o this :wure, i only beoauss: the growth rate after the il oo
< owar " oAy have differed fran thot found o ll["”"‘ by Blcknann,  Ne vcr‘thelesu, :L‘I;'_

is, as expected, rather srenter than il Lﬁh of Plgure 1, and _z_t sesms’ RS
I‘OubOIlu hle o concludc that the total norta ity coefficient at that tn;me was..- e
'betwoen O {" ‘md 1 O, c*orre&bondu.,l I i:o a_r_r&ue.'.om Datween 505,9 _ﬁnd 637w _Qer yenr.

. . N o .
'fis% i s.né natu.rai mor’hﬂ;@

e et e .

Eae! ;t:Lon

B -‘”’”1@ above Ixori:wtwi ty e%tj_l tes refer,; of GOU?C‘@, *{:o de’rthu _,!.I‘Ql"] 211 causes,
- and there is no woy of asses Ea:z.rw tne rmgnz.tude of - Those due o _4.18.7{311’1“ merely.
- Iran the rate of ‘decline off stoelk,. It can be done, however, by using, din g .

Lhe om«er s 8% tines the OVeTafe pre-we Cynlue, Jna waper submitted to the
"19}1‘4- L.C.E. 5. ‘SJeo;L'Ll Meeting on Sampling I o.esc:rlbed bme?lj hawr - the. I“G:LJL}.VB
dnerecse in shock abundance resul ting fron cessation of fishing for a lmown -

period could be used - b0 estinate the order of na snitude: of fishing and na‘bural‘
-nordality. o Adopting the. sa:ac nethod in the present mmﬂ,ance and usings aqai};i. :

osolela nfter six vears without Fishing aould result: from any: cmb:ma‘ta.on of fishing

' (E‘}'_«md-._z_lgtur&l _1:10%&13.‘“*- (1) coerricicnts defined by the full line of F:Loure Da

CIE it istassuned, for GX&?"O:LG, that the tobal mortality ecellicient. of 1,00

ot : wolied also in the period. 1931~38, then it ocan o

be shown en Jisure 3 by o line whose co~ordinates ‘at any point add up to. 1,0.'-"3 e

_.Thi 180 the bro,mn line of 'Lin‘t &110;&1?1, Mnd it mnerseci::a ‘{me _E‘ull lma a‘t
O 9, M = O 1 L : RN :

_ I‘b r’uot bhe- emhaalz&.d "Laa"b no f“remt acmmcy can bu QSUlcmed f:o the&e
-'_wlmreu. “The use of the war~tine increase in the woy described’ depends. on tbe
surwm,on wa“t the nverare level of reorulirent. durine the war was not - f*,reutly_' By 5
’erent fronthat durin. the pre-war eisht yomﬂs~ -vhll@ both the qrmfi;h data =

'--:mc"i ‘the estinates ol total ;n.orts;lity were: obt ua:m >d of tinmes other: than those. ”bo
owhich they have- been’ ﬁgplled “Fevertheless, the changes in gtock abundance

7

the wor foml a- conlessm,n*- ‘Jla"ture whlah w*ould geen to pemz_t

duging end. aj"cs,r




.-_""@regen‘*cea above suggest that the true values of ‘T and M are. likely o' be- :
Cwithin therl,. The curves are expresued as. ymld per: rc,c:ml‘t: to encble the

- represents an increase of more than 50% in the yield per recrult.: Therex ore 2
. Af the devel of rearuitment af ter repulation remains unchanged, the a“‘rerc.,p@
o yleld eould be expected to increase by this percentage, . I mcmm‘hment
happens o 1ncrease, the actual yield would dncrease by a cex’respondlng,ly

ﬁ' cmly one }::md of! intemret&‘i::},an, n&“”elyj ..::.. :. e
i _(.a)'-'-'f{.‘hat t}l&, totai *’zoﬁﬂ‘m}ﬂ Ly GOO?E:LG:Lmt of North Sea sole 15 R
h:Lo;h, and. pro‘b bly bove o 7. (.; 5@%0 ner ycar) S

..L  (b)'fThat thc rmgormty of thxs, Drdbﬁbly Lorg ﬁhan three_qu%rters,_'” S
S 13 due 0 1snlﬁ”‘j = B DR . _ T

o2 o

I .i;) Mesh rt:,oulcl‘cn_on “Lnd ’che oole i’}.ghory

Sor‘e 1.(3.8.:,.. 0e -"G%o 1on’f-a,erm cffect of mesh I‘G‘T&luﬁloﬂ <:>z1 ‘che Nor’th Seaﬁ_- T

" sole fishery can be chiained from these rough estimates:of fishing and

S natural nortality, using the ymld eq_u%{:lon ueveloped by 8.J, Holt and: my-'. R
o self (see Beverton, 1953), aﬁd csﬁmm‘aes of other pur'a.neters given in. ’sh@ S
o '_.Apgend:t.x “to *thz.s paper, : s BRI

T’lpure U shmfs two curve of yield per receruii &gnnqt mesh! gizg, © The Sl

upper‘ is calcula ted with o total mortality soefficient of 1.0 made up of
CF = 0.9, M = 0.1, and. the lower with a total of 0,8 consisting of F = 0,6,

M = 0.2, While these cannot be clained to be Limiting values, the data:r -~ -0 7

effect of mesh repulation o be assessed independently of the large" 1:luctua.“i::a.ons

S dn year~class strength which chwacterlue the Noxrth Sea sole’ population. ‘.}?or e
- exarple, the upper curve gredmﬁs o maximunm yield per recruit with a mesh. of

about 100 mm, ; . if the mesh in use prior to resulation is token as 65 nmi, *t;hn.s_'-

“greater anount;  while if there should happen fo be o long series of poor '

ycarmclas a8 i;he yield rz&y even fall below its original: 1e,vel; But whe'thex'
~ o few or many recruits enter the fishery in the- ;ui‘;ure, the upper: curve of
U Figure 4 predicts that to- ob*taz_n ube Wh&"ﬁ@&‘;'ﬁ} y eld fron them N"Ju.ld req_ume

B anash of abau:b 100 In.;_-'. B PR e

In “bhe lower curve of‘ E‘lﬁure L “I:he effc,c:"i: of ;},ncreasing the size of mesh o

is.muehless, owing, primarily to the natural uor'taliﬁy_._coefficient:b'éing"twio_e' :
- caslarge as before.  Nevertheless, the maximum. of the curve is at amesh of -
Coabout 85 I, cand represents an ...I"API'OVQ“T'}.QTlt in yz_zl& per mcm:l.t of s0me 25%

amovc 'that for a 65 e I"‘E)ul’l;

'.T.,he zmpor“canﬁ GO"IC}EL‘:::ILOIL 't:o bu dILWIl erm ﬁ‘:.”u"r-e i,. is not hawever P

.' q;uebtlorl of exa.c:'tly how much more yield is 1o be. expeched: fran the use; of a.ny
o particular sige of mesh; 'this cleorly cannot be stated from the ?nnted data
examined here,  Whot r*atte:r-u at the moment is whether or no'i: a 7% mm, or 80 mma_'
Cmesh would be. 1Lrn£‘ul ‘in the long run, Thc conelusion from -1mre 4 is th‘a.’c
~the uwee of o' 75 rm, or 80 . cod-end nesh is most unlikely to oause any
- reduction in the average. level’ of vield to any fishery based on the main aduli:
- stock of North Sea scle; on the contrary, ’t:m, avai.lable ev:.dence Qur‘res‘ts "i:hat
A de‘r:mlte :mcrcaue Would 1?63@11'5;,t . : - = R

L
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Values of p:,_nmeters usad in cciculatlnp“ the curves - Of Plﬁure lg. (other o

"_'__than those of fzshtmf‘ cmd naturo.l morta_,:r.ty; are as .;“ollows-m N

1) Pararwetem of th@ von Bertalanffy ﬁrowth eczua”c;low

"-"..Wm-;r;_.- 482 gme % R T A S
R s O_ B2y f‘i‘!:_tad_:'to Bﬂo_kman_r_i“s._ data oo

Y

2) Mean ienﬂ“m at recmltment 20 oms. R
“This is the averape size ot wn:x,ch figh becone “ully e:x:aosed to I:Lshlncr,,_;.'-_. o

o It :I.S no‘t: known ccurately, but the sbhove fipure is not. thourht 40 be Far. .
CWrOng, CIf the i::ma value should be higher than 20 am, sy the ef ffect would be ’to :
'.__'.reduce the amount by whmh thu ylelci is rmedm’ced to mcreame fox' a gi?an ;{.zzcrease



_':m' *mgh. e mesh sizes piving the ggmmte % yx,elc‘i (1.@. ‘the maxina of "“che'_..' :
. curves of Jﬁlm‘e l(.) would however,. remadn unchenged, 8¢ thab. the main. cons—"'
"-cluplon of - this *Jer - ihﬁfs me s‘.rwes up’ “t:o 80 rm,. yrould not a@ de‘bx‘mental -
Cis unw.”i"ectad - Sl S . RN S S

."7 3)_ SWGthOn:LRGﬁO” = 3 4

" "L‘i’wm 3.0 *s;h 'cons‘tant of oropormomﬂ lty in uhe equatlon SR
,;O?; 1enr*f‘ch 3 @ x coduend nesh s:me
1d :1.5 bs.ueq on x‘c.conu Cte’l’u;i 1ror1 bCVLI‘ELl_ ‘_Qurae,s '
k) _.R'mfro of‘ %1 ctlo;n ogive
S .Lhe upb«a of }an,th bui:w 3EGTL ’"{:ne 2 f,a wnd. ?5% pcm;t : whlch is o
_:'.'__cjonvenj.c;nu_ measure of the sprecd of the selection ogive, lu taken as 3 om,,, S
'this fimre again’ cmmﬁ fraa recent cxperinments. A knowledge of- the wp:;:‘eaci

. : the sel ec‘clon opive 1s. needed w”zr,n ccmputj_m 1;‘”1@ propori,:u:m of unﬁex'— R
_'_'s,i.zod, u.,sh _LI‘ the oatc;h Ta sultlnf* *rrom ghe use o;. rmv r)rmtmular mesh s:Lze, S :
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e Mesh suze (mm) | -- '-
Fgg 4 Relatlon betwecn steady yaeld of so!e
S Gnd mesh size. | e -
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~log, abundance index
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