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~_Solect-~'?!L.~lC B.o1..U."1.Uj-sh Seine 

liost of' our J.mo1'ilectge of mc,sh SGloctiol1. is basccl 011. c1ata dcr:Lved :fror,;l the 
travrl not. Horrevcr, the Dan:Lsh Deine nct h.as far ü1B!lY ycars bcen D...!."1. ilnporGw,t 
gcur for captlu"'ing rlat :fish~ D.n8~ d1..:Ting the J.,Q.st thirt] years a similar net 
ho..s been m.odifiecl pl"'ogressively fo:c rotclling raunct fish> particU-Larly in thG 
ScO'btish fishc:ty" It has bccmüe inc:reasJ.:..ngly nccessary, tllGrefore, to ho.vc Ul'l 
unclers-ca.."'lding of mcsh selootion, c-bc. in -Chis net. 

Not Ul1llaturally, perhaps;r thc general .Icenc1cncy has b0cn to 8.38U1\10 thct"i:; the 
selection principles and sti:4~clards v~'Bre simi12:.r -Co those of the traii:rl. Thora 
is very little reference to t~s nubjcot in -'ehe litorature, although BOVJnIDn 

(192e) drew attention -Go tho apparent Jcender:cy for t:il,c seine -Co release more 
31"113.11 fish than the tra'lTl. He con.sidcred -c;his -Go bc a mrallor factor i11. f'lat 
fish end rfl.orc scriouG :1.J1 -(;h0 haclclock. Jeusen, in his revievi of mesh sGloction 
(1949), roferreCl to -eh3 SCmlty cviclonce -e':',en 8.VQ.ilab1e, whil,s-e lKargetts (19'+9) 
present;ed the first proeise data for the SCll10 and the traviil f'ishing side by 
siCle. In confirmation of the work out1incd oe1ow, this pub1ishcd evidencG bas 
just boen reVi0\,,,crl cx'itically by C~:L'8.ha,El, Bevercon, Gullancl aTlcl1!f...argct"l:;s (1953). 
In briüf, they come -Co t1.1G COnCl1.1ßi0l1 that thcre i8 an over-all (1if'forcnc0 in 
'che sclcctivo offoc-G of t~l,) t~lO gears, v,tith the seine libero.ting :colativcly 
h'U'ger fish than c.oes "ehe trawl. Although -eh0 availa.blo data ref'crrec1 chiefly 
-Co plaico 1 thore liiere inclica'cions tho.:'c -ehiG genoralisatiol1 \I;iould apply 0.180 -Go 
dabs 8.110.. hac1QockiJ 

Mean\<\thile, nr;l',J d3.ta on 'ehe sclec-'civity cf seines of differCl1"C mcshos have 
b-Gen aequirGd si:!.1.c-3 the cncl of -t;:lO ",'ar, ancl parcicularly cLuring 1953. This 
v{ox-k -Vfd.S part of ·ehe :progra:dS~lC of gear inv0stig8:Gions bcdng unc~erGa!':ün at Aber .... 
dcen. Prclir,urlary resu..l,t;s obtairicd d.U:c:i.l1g 19h9-52 bore out :1."'1 genoral the 
results ob'bainoo, by Bov;r!~~ (1928) j 1Joth for flLtt fish Met p20..rticulü.rly for 
-l;ho rou.:nd, fish, badcLoclc 8.l1.d ·v::h:Lting. .1:"'- largor e:':g?criTaont ll?, JunG oi' -Chis ycar, 
in vlh:Lclt -(;\10 cOLJrüercial seiners 'w~ero cha:etercc1, -Go fisn seine nots \ili.th thrcc 
c.ifferen-t cod-Gl1cL li1cshos, ono ::::.gai.nst -eh..) other, on ';;110 SEu-,10 grounc1s, ac1dcd 
subs-\";8llce -co -Ghcso prclirü:L.11D..1Jr rcsults. A :lAl0rO Gxtcl1siVG sories of seine hauls 
"iNB.S th.en takon, .in August Dno. i3cptembaX'~ ~;d.th research a:ncy. commorcial travitlers 
~ifOr!x:il1g ovar -cb.e $a.t-ilG grounds in amor 'GO proviCle cG1para-c i ve da-ca. In a large 
proportion of -eho ~1B.uls 'i:;~lC cod-ol1cls 1JfGre oovürod \\'ith 8118.11 mesh to ca.tch the 
oscaping fish. I:Che rosults havc oonfi:rTJ.8ct thG oarlier ones :sufficiently to 
jus"Gify a ropor-b. 

This doals Inainly ;.vit11 scinG:,c/seincr comparisons, using thc 70 rmn .. trawl 
coo.-Gnd catchos tc provide -;;11", convcntiona1 ido8. cf -ehe fish population on thG 
grounc1s Ll1. c~uGstion.. An ar1sociat0cl paper (Gral1<:.'l..rn, ME.tl,"gctts alld Gullanc1, 1953) 
fro:i·ü -lihc Loucs-toft ltO.borator:l, ~vVil1 ba El0rc paxticularly conc::n:ncd '<;'lith COli1par­

:L.ng seiner catchcs vuth travv"lor catchos. Par brovity, most af -cJ.!.e infonnation 
i3 confinc(l to t~le haddoc~·c cl:J.ta~ alth01..1.gh -,~j'litinß, hlli:o and SOl!lO flat fish ~vere 
oaugl1"G -j D. useful :numbors. 'lItte :.t'CSiJJ.·'CS are wllinly confinco.. to thosc obtaincd in 
August, 1953. 

Various grovnds l1avG beeT'.!. s$.lxpled Q.1..U"ing th0s0 ex:periments, but most of 
the prosont r.t1B.-G0riaJ_ YJaS obtcdlloa~ :f'rom tl10 grou .. n.c1s SOl.'.,10 10-20 milos N x W of 
Xil'lll.aird I-Iead, on t~:lC Scottish l~ast Coast. Tablc 1 and J:~igurc 1 give -eho 
ovar-all sizc clis-cr:Lbucio:n. of hadüocl: on thG grounc1s as indicated by tho 70 111m. 
ood-and catohcs of -eho -cra-vil... Thora viJaS no ID.ajor change i.."'1 -ehe popu12ition 
during the montll, bu-c thero V!$.s a tendency for the propor-b:ions of -ehe largor 
tk'"tddock, as :L.n.dicat(;d by this gcar, to i..'tlcrease ll rho rJD..oilocl:: stock vv'aS 

evir.lontly 01' -C'.'JO D8.i.11 size groups - a majo:r- OEO at 23-26 CHl. and a rni.nor OItO 

(as revoaled by t~le trawl catchen) at; 29-33 cm.; 'ehe max:llm.JJl1, sizc caugllt v,,'as 
56 cm. Thc 'travrl eoel-end catc.uos suggest that -Ghcrc were roughly four til,'1BS 
as l1k..my f'ish of the sm.al1cr SiZ8 group as -'ehe largor. 

Ti]. Tablc 2 al1d Figuro 2 al"O shm-In the size couPOsJ..-clon of ha<lc.ock in '(;110 
correspo:n.ding 70 :nm. eoeL-ond. ca-'cches frOlJ.l the Seine nots, fishod alon.gsicl0 "!cho 
trawlers, togc"'chor v:lth tho corros})onding totals incluc~""lg tho cov--:Jr catches. 
Sil1.cG -Chis papa:r is not concc:.:rn,ed \n-'ch the con1parativv catching po,'ler of ·ehe 
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• , "" .t :-t (" "b.)'"· '.r.., \ '1 • l' SOlnC Tl<:r,.; all.CL "G/:.Q Gl'aWJ.. CLJ.SCWJSQo. Y G-,'\O JJOWCS"GOI'G 'cemn) 1 'C.l10 S31.nC gra.pns nave 

buen 8,r:rft..l1goc1 für convenioncG so tha,:c -t;:.10i7.' hG:L2~h:G roughJy co:cresponds \d.th. tbat 
of -t:10 70 1:1m. tra~,'{l graph.. .Accord:ing to thc soino cod-cnd catchos;< )Gl1Q fish 
s'i;oc~cs avaiL..'\blc ~~{oul(l havc bcon j1.ld.gccl "Co oonsist chiofly of 'eho largor sizc 

" gruu.p of fish, w:Lth loss than balf as J7t8.:ny of t110 smallcr sizc group. HO\lOV8r, 

tho total catcl10S (coml:>inoc1 cod .... end 8.1x1 cover cD:1:;chcs) shO''::l quito clcarly "Cf1E.t 
'che staC:.: fishod by thc seiner rcaJJ.3t includod a rnuch larg0r proportion of thc 
siHD.ller fish (2.3-26 e1"n.) the.n -V,To.s C8JJ.gJ.lt i..""'1 -tho coct-ünd. Therc vi/cro appro:x::i.n-­
atcly 'chroo tiiLlCS as iTl13.IJY oi' -ehe SlYI.D.llor sizo group in thc cover as i..Yl the coct-
011(1.1' thus sholid.ng that thc staat: cf hacL<3.ocl::: fishcc1. by thc Sell1.CrS y~S of o.pprox­
iü10:ccly '(;11.0 SOI;lO sizo composition as tb.B.t fisb.cd by tho travrl. I-i:; is c.t Ol1oe 
B..l:rJ?aront -cha-'c: t11.o 70 1111l1. seine not ':I·aB :peno.i-'cting a rouch lal"gor proportion of' 
'chis s!i1B.ller sizc grou:p -'co cscapc tllX'ougl-l its cod-ond mcshos tha.."1 did -eho trawl 
of tJ:l0 3&,lO mGS11 sizo. 

:3 
Tc.blo t ancl Fig;u.r::; 3 show tho size compoßit;ions in oorilparable soinc-11.cd; 

catc;:1CS ~,~.1.th 70 Dl1cl 80 rDa. cod-cnd.s "Gaken in a systematic sories c1.uring tho 
CüUTse cf 'G~1is oxp8rli'~1,Cn-G) toge-bhor vd. tll. thc ca:cchos froTo1 a smallor nwnbor of 
60 ;:'l.D1. hallis intorspcrsL"'1 rat:.lor irrcgularly ~~vi:th those of' -ehe 70 3.11d. 80 nots. 
T}wsc resul:'cs shO".1 'th .. '1.t by clJ.o.nging frOl!1 60 -Co 70 111m. soineß, in thi.~_12S1?_~ation, 
the total catch V,1Q.S grcatly rcc..uc0d. duo maiD.ly ·co a large roduction in -ehG ca-cch 
cf: un.1narb3-cablo b.ac1Clock, c-.l-ChOUg}.1 30~nG ITk'lrl'i:Gtablo haclctoc~{ wero also lost. Com­
parablo shots 1i~j_"ch 'che 80 :0.1"21. PGSh. provicl.ed a fur-'chor rcduction ir."1. tho catch of 
bo-eh groups. Si1~lply for comparison, ~:iD..blc 4- &'1d Figura 4- shovlf anot}}_8r set of 
such catchGs (th:LD -l;iLi).J froL1 6Lj-. &"1c1 80 TIM. seine not3) > ovar c1..iffo:rou·c aroas, in 
Juno. The diffo:r'GhOGS- Tw;ppcn -co bc cvan rLlOl"'0 str:L.1d.llg, prQsu!l18,bly bocause these 
catchcs namplcc1 a different J?opL'Llation snd bCCo'llS0 of the groator mesh e,1iffcrenco. 

It is ir1pOr'CEWTG to consic1o:r' jus'i:; ~{:1.n.t theso graphs signify. They lltclicate 
tha"c the süir.:.e no-i:; at D:rJY givon ~J1csh is solüc-cing fisb. dif'fercntly from thc travll 

'- m',A s ~n c'J'a'~' ." "0_'''''' ", 0 'ygT;"e .,01 n-' 2' er'· M"l1',. ur .... :p.~.;;-~~. _ .\ ... .'",-- _. ;,,!,.;< . .'< .~, ''''':,"' ._.pp.*1(4rC1.;~:w _:_~~ ~S~..,'~~~J. ..;J: J,,~~~ '.)~~"v: .,~' -:~"\~ ;C.\',- ~(~~_ vi! ~ 
"'CY,k"'C.,_~ GO rcl,,;,[l,.,:;.(. -~.10X'.~ _(w!..cüc._,- 0.1. ... J.J.,-" S~."JJ....L ..... " s.~,zCQ Cf!,...'U1. (lo, ... C Cm1i.l. D.J.1.d, J."t:,JJ.vvd, 
MI). !\jl'--'~BC, b.r~a.croc:< o:i:~ a lar~c:r. .ßizo -eheJl (too',' thG t~a:~ll. , - , 
1 l;:LS ef'i:c 00·'; J..:noY.'Gases progr>;;.oSSlVeJ..y as ODe changos J. rom 60 Fe:}. 'co 70 mUl. al1.d thon 
-Co 80 mrl. 000.-011.<1 Ytlcshes .. 

Thoro a.ro o'bhor Yirays iL"1 "l.vhich tb,i,s diff orOl'1ce cal1 bc e::x:a.!:J.l.ined. In most of 
the August fishing "the geine not cod.-.oncls 'lJ-rore coverod ';;:i:bh 100so bags of' fine 
no"cting in ord.el' to ll1vostigatc -'ehe eo(l-ond mosh sclection prQperties of tho 
seine. 

NQi,v', whatovcr the nots WQ a:r-c usil1g, one mGasurc of -Chis is giV0Yl by th.a.t 
long-ch in the sizc-rango of fis}: a:vailablc at vlhieh D .. fish has approxim.atcly ~ 
50 por cen-c. cl.lance of' bcil"lg r:JIG~~l_.o~ ~e-ca·incd.. Ftgurc 5 presonts tho 
inf'o:rma-'cion ViO h2_vo obtainod. on this subjcct. }J!irst, it sb,ows -ehe ranges of 
h...D.cldoc:.: lcnS'~hs '\ri:ch..i.l"l \~rhich ti1.C 50 nOl" cont. ruloasc vo:L1'lts arG consiclorcd "CO 
lio for hacldoc};: being fished, by seine nots of 60, 70 ru;a 80 nna. cod ... onds. 'J:hoy 
a:('(;; of courS3, incroo..si:i.1g a..1J.Q -ehe rwgo for each i8 c_"_uitc separate froJ:.l those 
of -'ehe other3. Th.c nex-G ir.1POr-CGJ.YC tl1:L'f1g is that thoso ranges are oach quito 
difforont froi:1 -ehe corrcspol1c!5.ng ra.ngcn ~v'li t!1:UJ. wb.ich tho 50 por cent. Qscal1c 
long-c;hn 1io for had.cloc3;,: Q'1JJ.ght l)y tra-X;;il ood-011.c10 of corrospo.nC1.ing ~ncsh0S. l.rhosc 
ara also ind.icatocl in }figura 5 a.."'1cl tb,o dif"foX'onccs ure C],ui-tc dic-tiinct 11; 

Loo1.:ing a-'c this from B.l1otl10r point of ViOV1;l '~/C are Toal1y G..iscussing hmv 
easy it is foT' a fisl1. to slip t;.1rough -ehe m0sh. of thc not, anel hore \lG are con .... 
C ,-,.-1"7' ''''0:.1 ;.-n .;~11 'c' 1ir. eri ~.-t.1.., 0-0 -'C'l'" ,9~i ",,'.... Ono OC."'l +}l; Y'I i, of .:-") ':;,. 0'~lr':-:ll o'P +'nc boay "-' ... .t.~~ ~ n ..... .,~ L,v Q .... .I,:" .. 4 ..J.. .'_ \;; .L ..... 0.-_"'. .1 Ci.,i. "'_ ....... 4".. "'~,_'-' <,-:.,..1.. v,.. _ v,~ • , 

\7b.ich is botl1 varioJJlG 0..11(1 cO:'1prcssiblc, a.nc1 tllO gir-ch of t::lC hand vi.hich is Tiiuch 
10ss so" Moasm"crDon-cs of val~ious dimensions, both of haa.cloc~{ end ymiting, made 
on l'lorthGrn North Sea fish during NfD.y 1953, sv.ggest -ched; probably tlle 1D.t"cGr in 
thc botter T;102.nurc '1:;0 US0. Tll.is in C:~1.:titG S:Lilply relD:ceCl -1:;0 tl1C longth of thc 
fis~'l, and Figur"~ 6 s1101."lS -Chis l"clpn.tionship, on -eho a.vorage, für hack10ck of lc:ngths 
ba'C-vTGün 20 2..l1d 42 eIn" Rol.1..[s.-'V).ly 3 tl10 longth is rathol" more tlwn ·tT~riCO "'cLo hcaa-
girth (Pope, 1953, L~ preparatiou for publioation). 

'.fe know tlw:c 1:103hos :Ln. -C~1G 'tra-111 are Erbiff. Ho-i:; only is -ehe t-\:vinc 
rüla"i:;:lvGJ.y stif:f/} bUG thc Lowes'Goft :fiJJl1 of "ehe tra~ll sh()1j{s tho cau-ond moshGs as 
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being rigic1ly di81Ilond.-sl1D.pca~oI Ln. cord;:ras"(;;> i-c is obvious from -ehe ,Abcrdcen 
fillTl of "\;~~lO seine not "c}J}.ll; i-cs eGel-end mosIles arG lI.ueh fil0rc li!:Jp tb.c'1l1 those of 
"1;110 t1:'8:~71, al1ll \fC all know ,clw.:G tho -cl,,'j-l";.o in mucl1 finer. nO'it, if tho meshcB 
\!{crc simply free loops, '1:;hen -ehe; li1B.Xtmu11 girlb. values which -che 50 pur cent. 
releaso poirrts callia h8.VD ,,/oulcl bo a}J~orox:L:,:uycQlv 8qual to -ehe cirCllx:lfol1 Cl1CeS of 
"ehe appropriato Hosh sq:uarcs. So i"S.J.. is easy t.~ D~SSeGß "these for each of -ehe 
60, 70 02',,1 80 mm. meshes. Theyare approxi;:nately as fol10vfs:- 120, 140 Clnd 
160 111l11.. ':rhe heacl-girtb/long"ch rcla"tioll.sbip ShO-V'lS that tho fish leng-bh corres,-
poncting 'GO oacll of theso is uppreciably groatcr (ny about ~20 E:n .. ) t;118,n the 
c:;cpor:i.mel1tally detor'.2unod 50 por COirt.. lcl1gths for -ehe seinG not (FiguI'0 5) ancl, 
of courSG, muoh g.ccatcr -'ch81l -011080 far t~J.G corrcsponcling tmvrls., I1his SOCE1S 
to bc a sensible ros1J~t, for i-i; is lK:~ra.ly to be; expeci::cc1 that -the seine not 
meshes vrould 130 perfcc-cly lirüp, oxcept CLuring thc uarly stagos of fishing, 
Lator tb,Q 1tmter prossuro I\:akcs thcr1 10osoJ_y dian.ond-shap:;cl, and -(;;,10 tension :ülust 
incrcaßc as tl1C bag f'ills \vi:ch fish (agaL">'J. ShO"l"ill by thc: fiJ.r.1) I!I Evic181'1tly t~lc 
sl1.8.po of' t:1.0 seine :mosh is less rigicl1y fixod c"'.'lX'i11.g fishing t~'l11 is th.:.'l-G o:r thc 
tr-a"Nl)" aJ.1.d thus porü1its thc oscapo of fish ~\iv'2th girchs noarcr tbc maxim.Ull1 value 
tlJl::u1 CLOGS -ehe tr8."\Tl El0S~1 of t!.10 same sizo. 

For tho ha<1üock, t}_~e soinG net rcsillt;s SOC;!1 'GO bo C].:uite cloar ~ both, in the 
CB.tch an(l seloctiotl dif'f'Groncos bvb'!con seines of different n10sh sizos, anel in 
their scloction diffG~oncos f:row thc corresponcling trawl selcctions.. 11'11e c1ata 
for o'cbcr fish caught c1u:r-i:flg 'chose e:xp0z':0~!1onJcs are still bo~"J.g examinoo.. At 
prozent it can OYl~y -bQ said t:1at "th~:; tcndoncy in a l1umbor of thon i8 sind.kr, 
particularly in t~:J.(3 \111iting. I'i; is intondod -Co prCSGl1-G detn.ilocl rOS1,llts für -ehe 
othor fishcs, '~ogoth0r \·ri:eb. Tilal1Jl" other aspcc'Cs oi' "1;ho 'vvork,' in a:nothor paper, 

Mcan".ifhil0, it ma,y be cOllcludoc1 'Gl1n:l~ far tho hadclock thora aro HlD.rked 
diffcrohcos in salGctivity ~bot"1/00n tho seine not Ul1Q tLLD trav{l. The etata 

-----_.~ 
illustrat0cl in :lJli,!?;u.re 5 S~~g0S-C tl13:t for og:uivalencc in h..adCLock solcc'Givj:by thc 
tra~~{l cod .... onc1 TD,esh should bo at; 108.8"1; 10 ril.tÜ. groator than that of tho ,soine .. 

lli~~ 

BC-}Mi\N, 1923: IIThe (~1...18~ita·civG erfoct of clii'f'oront fishing goars on tho 

GPJUllJ'![ ;. 

GBjLB.f~'.l ~ 

Stock of "b}10 ~!.1SLrl:otalJI0 spociosu., (Papor Uo. 11 in HHeporG 
oi' -ehe COY,I(üi"cteo appoi.t."'1"GGc1 by tho C01IDCil to consider thc 
(~_u0stion of t~~lC clasurü of -eho Moray ]~irth to travrling")., 
l:,app. Oons. J~X"plor. Mor, .'2" 226. 

'ß"On" '"'0" '\ ')G 1"" 4 T["' 1'" 1953 "\.' I; .~,V"_~_. l\~ _d"'1..-':'_J.0~ Ll .. l..!'_J_~J--" : L no-o on 
Scinor CO.llrparlsons!f (In pr~paration for 

publish\3Cl Trav,rler/ 
pu1>lio8.tion) • 

}1fJJ1a.;~TT3 f"U1Q G'L1I)~i:J:::O)l 1953: If:Some ~rriD.ls of Seines anc111ra~,vls in 
1953H (In prcpo.ration for pUblication) I! 

POPE, 1953: !lr~p>J,O l'>.l'lulysis of bocly dimensions of IIadC!.ock una. 'd'b_itingll (In 
prcparation far publicD:t:ion). 
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TABLtD 1 

F • P . .. 3 • lt E2CPI;ORf.:R u 
~.-

Longth OOI,rpos:!::t~gn of Haddocl<; Oaught by Trawl vdthJ2-1~ Ood-End 

",ORAY FIRTH, AUco:ust, 1953 

(12 hauls " 15 hours' fishing) 

Length -r- Total Humber Frequenoi;;l 
(cm) • I Numbers per smootheil 

20 21 
22 
23 
24 
25 
26 
27 
2D 
29 
30 
31 
32 
33 
31;. 
35 
36 
37 
38 
39 
lJD 
1;.1 
42 
1;.3 
J,4 
1;.5 
1;.6 
1;.7 
1;.8 
Lr9 
50 

>50 

I caught. 10 rIours. in 3' s. 
(Slide ru;J.e 
acouracy) 

! 

8 
1;.1 

115 
273 
1;.19 
llÜO 
260 
126 

Ba 
65 
78 
67 
73 
50 
10. 
26 
18 
11;. 
12 

2 
3 

• 2 
2 
3 
3 
2 
2 

1 
5 

5 
27 
77 

182 
279 
267 
173 

Si+ 
53 
1;.3 
52 
1;.5 
1;.9 
83 
27 
17 
12 
9 
8 
1 
1 
1 
1 
1 
1 
1 
1 

3 

------u1 , ' 36 
95 

179 ! 

243 
2LtD 
175 
103 

60 
1;.9 
1+7 
1;.9 
1;.2 
36 
26 19 
13 
10 
6 
3 
1 
1 
1 
1 
1 
1 
1 

T~~·~-t-· :-. -21-91---r_15_0_3 _-_' __ ..l....... __ _ 



T.Al3LE 2 

COMI1ERGIAL m:INERS, J{J.ARGjL~ HERD AN]) HELFN HERD 

Leng1;h Oomposition of Haddook GauMt by Seine With 70 nun. Cod-End. 

N.DRAY FIRTH: August, 1953 

(;:Tumber of hauls = 372 

\ T~'rAL 
, 

TOTAL 
LmG'lli, NUmbers Numbers in Nur"bers Numbers 
(cm.) I caught ood-end. plus in ood-end. Frequenoief in cod-end. Frequencies 

i in ccd-end oover per 6 Haul, SlIIcothed plus oover smoothed 
(SUde rule in 3's per 6 Hauls in 3' s 
aoourllO'J) (Slide r~e 

aocuracvl 

-' 

18 7 2 2 
19 2 }:) 5 8 
::0 12 1lO 2 3 l8 27 
21 lj.8 358 8 II 58 68 
22 l35 

I 
788 22 19 128 l3l 

23 2,3lr 1278 38 39 ::07 ::00 
24 358 1629 58 51 264 221 
25 355 

I 1185 58 54 192 194 , 
26 276 I 772 I 45 45 126 130 
27 194 445 3l 39 72 87 
28 247 396 40 44 64 73 
29 383 i 514 62 62 83 84 
30 516 641. 83 80 104 102 

31 590 I 696 95 86 l18 104 
I 

32 498 ! 563 81 80 91 93 
33 397 435 64 63 71 69 

34 268 281 43 45 46 49 
35 178 182 29 28 29 29 
36 75 76 13 18 13 18 

37 65 65 11 10 II 10 
38 34 34 5 7 5 7 
39 25 25 4 4 

\ 
4 4 

40 18 l8 3 .3 3 3 
41 13 l3 2 2 2 2 
1;.2 5 5 1 1 1 1 
43 1 1 j I 1 j 1 
44 2 2 1 1 .. 
45 1 1 
46 

ii 
>58 

iroTAL 1~30 10553 799 l718 



TJJ3LE 3 
'" -

~CIAL SEIHERS; "~!f;Rg:;]I8't-~" and .2:J~~~ifl:' 

~ngth COmp~ition of Haddock in 60, 70_~nd 80 mm. seine e?d-end eatehes 

M9l:'AY FIRTH: AUGUST 1:.955 

Total Total Total Numbers Numbers Numoers' Frequeneies 
N1.m1bers Numbers Nurnbers per 25 per 25 per 25 smoothed in 3's. 

Length eaught eaught cau['pt hauls hauls hauls , , 
(ern. ) 60 nun. 70 mm. 80 mm. '-60 mrr~ 70 iIlll\. $0 ~ J 60 nun. 70 mm. 80 nun. 

(8 hauls (37 hauls (27 hauls) Slide Rule Aecuraey -, 
19 2 1 I 

3 
20 17 12 1 53 8 1 55 14 5 
21 M 48 7 106 32 7 106 44 15 
22 51 155 40 158 91 57 192 94 55 
25 100 254 60 512 158 56 4D2 165 55 
24 234 558 80 755 241 74 686 215 71 
25 324 555 90 1010 240 85 885 222 74 

~ 26 290 276 70 909 186 65 807 186 76 
27 161 194 88 501 151 81 582 161 76 
28 108 2,17 89 53.7 167 82 416 185 94 
29 151 385 130 lüO 258 120 407 258 127 
30 152 516 195 475 350 180 489 536 145 
31 186 590 188 582 400 128 554 362 158 
52 193 498 156 604 356 105 559 534 114 
53 138 397 116 452 266 108 467 261 100 
34 117 268 105 566 182 97 546 189 95 
35 75 178 79 241 120 73 255 118 70 
36 51 75 ·13 159 51 40 162 72 49 
37 27 65 36' 85 44 33 94 39 28 
38 12 34 12 57 25 11 47 28 18 
59 6 25 10 18 17 9 24 17 10 
40 6 18 11 18 12 10 13 13 8 
41 1 13 6 3 9 6 8 8 6 
42 1 5 2 3 3 2 5 4 3 
43 3 1 2 9 - 2 7 1 1 
44 3 2 - 9 1 - 7 - 1 
45 1 1 2 3 - 2 4 1 
46 2 2 1 1 
47 
48 
49 
50 1 1 

)50 

---
TOTAL 2422 4950 1621 ; 7575 5327 1414 

i -



~. 

TABLE 4 

C01\1MEROJ;.AL S]i;!:.N[Bß.L "Mjl.RGARE':tJr4!RP~_and ;'BELEN ~" 

Length Composition of Haddock in 64 and 80 mn. s~~~eod-end catches 

liiORAY FIRTH: JUNE 1953 
(32 haule wHh e~,eh mesh size) 

Total . Total I Numbers Numbers Frequencies 

Length 
Numbers NumberE Caught Caught Smoothed in 3's 
Caught Oaught per 25 hauls per 25 heuls 

(ern. ) 64 rnm. 80 mm. I, 64 rnrn. 80 mm. / 64 mm. 80 rnm. 
SÜde Rule Accuracy . . 

16 1 1 1 
17 4 3 4 
18 11 9 9 
19 21 1 16 1 15 1 
20 25 1 20 1 16 1 
21 16 1 15 1 20 3 
22 33 7 26 6 38 4 
23 97 7 76 6 63 5 
24 113 4 88 3 83 6 
25 107 13 84 10 97 11 
26 152 24 120 19 150 23 
27 288 50 227 39 247 35 
28 501 59 393 46 374 54 
29 643 98 502 77 440 69 
30 5t14 109 425 85 4-10 84-
31 387 114- 303 89 321 85 
32 301 103 I 236 80 228 84-, 
33 187 107 I . 146 84 166 79 
54 150 93 117 73 122 72 
35 132 74 I 103 58 102 59 
36 112 00 I 87 47 82 49 
37 73 55 I 57 4-3 66 42 
38 70 4-5 

I 
55 35 4-8 32 

39 ".0 23 31 18 37 25 
40 31 27 I 

24 21 2...:1- 14-
41 22 4 I 17 3 20 11 
4-2 23 13 I 18 10 17 7 
43 20 10 15 8 13 9 
44 9 11 7 9 10 8 
45 I 9 7 7 6 6 6 
4:6 4 5 3 4 5 4 
47 I 6 2 5 2 4 3 
48 , 4 3 3 3 2 ~:!: 

} '18 15 7 12 6 

TOTAL 4151 1138 324-9 893 
I 
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SEINE MEStl INVB5TIGATIONS 
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:B'IGURE I 

r;gNGTH }PREQUENCY DISTil.D:lUTION OF fuiDDOCK 
CAUCHT BY :B'.R.S. "EXPLORER" 

USING OTTER TRAWL "(11TH 70 rmn. CODEND 

expressed as numbers per 10 hours' fishing (smoothed in 3' s) 
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SEINE 1!l3;3II_lPVESTIGATIONS 

FIGDRE 2 --,----

LENG'fIi FREQUENCY :)ISTRIBUTIJN 01" i::!A;);)uCK 
CAUGBT 13Y 70 ,nn, SEIl3 C0;)-END AND C0VER 

FX:'Bquencies expl"CSSeU as nurnber per 6 hauls (siIlOQthed in 3' s) 
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SEINE MESH INVESTIGATIONS 

FIGURE ,3 

LENGTH FREQUENCY DISTRIBUTION OF FJ\.;:)DOCK 
IN SEINE CA'l'G~lES /11TH 60 mm •• 70 !l1m. and 80 illm. COD-Et/DS 

AUGUST 1953 

FrequeXlcies expressed as nurnber per 25 hauls (smoothed in 3' s) 
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SEINE ~._IEV3STIGATIONS 

FIGUHE 4 

U:NGTH FREQUENCY DISrRIBUTI0NS OF HADDQCl' 
IN SEINE CATCIIES WITH 6tl DEU. and 80 .na'. COD-ElI'DS 

JUNE 1953. 

Fr'cquencies expressed as numbers per 25 hauls (smoothed in 3' s) 

• " • 64 mm. cod-end (32 hauls) 

o Q 80 mm. ccd-end (32 hauls) 
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.~J:@ . ~§;tt_1J':lVESTIGATIONS 

FIGURE 5 

R"SUiTIONSBIP BErrilEEN 50 PSR _~ REV;AS"S POINT 

lIND MESH SEE FOR SEmE AND ']RA';/L COD-ENDS 
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SEINE MESH INVESTIGATIONS 

FIGURE 6 

REIATION3HI1J BBT\tfEEN rClL"'J-GIRTH .ALD L'SNGTd :B10R Iif1.::~CK. 

SHO':'ING TBE 'rlBORZTICAL j\~IAXIM1Jl\'I 50;0 RELSAS~~ L:::l"G'rHS 

COMPAR3:::: dUH Tfiusr~ :::J31c,mHI':ZJ :::;XFSRIMFl-rrALLY 
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