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1. INTRODUCTION 

One o'f the ooin fectors controlling tha stat" of an exploited f'ish 
population is the e'f'fort expended by fishormen. .A simple measure o'f the 
eff'ort o'f e single wssal or of e group o'f vossals is provided, f'or example, 
by tha numbGr of houre fisbing in thG ca se o'f trawlers or thG number o'f oouls 
in tho case of' seinors. HowGwr, tho duration o'f a 'fishing operstion by 
i tsolf is not always a rcliable lOO!lsure o'f G'ffort. The f'ishing Gff'iciency 
o'f a. vesscl will clearly dopGnd tc a largo GxtGnt on tho sizo end tho nature 
o'f tho rig of its goal' as woll as on the spocifioation cf the vessel end on 
thc ability of tho skippor end crew I;lmong othor things. Thus, when construct-
ing indices of ebundance of a fish population it is desirablo to calibrato 
the off'orts expended by all vessels so toot thoy rroy bEi oodc ccmpsrablo ond 
rombinod to giw a propGr lOOasure of the true overall "ff'ort. This rMY be done 
by dGfining thG "ffort expe nded by a singlo vessol during one trip es the pro
duct of' the duretion of' fishing (or number of' fishing operations) end the ~
ing power of the vossel, tho lattor baing a waighting coefficiGnt introduced 
to IIDko tho o'fforts comp<lrablo. 

ThG fishing pO,IGr of a vcsscl i8 dofillOd 8S tho ratio o'f its catch per 
unH fishing tim:) (01' PSI' unit f'isbing operation) to toot of' a standard wssel 
of s pcci'fiod cbaracteristics end goal' fishing on the seme do osi ty o'f 'fish. 
(See Bevorton & Perrish. In pross.)· Tho f'isbing of'fort of a vossol is thon 
sGon to be the product of its fishing powar end tho time 'for which toot power 
has been in oporetion. 

Strictly spoaking the fishing power of a vossol should bo dGfined ,Jith 
re'forence to ono particular specios of' 'fish. HOYlovor, in most cases it is 
usual f'or tho vessels of' " particular f'leot to adopt 8 st8ndard gear suiteblo 
to tho grounds end spocios norrMlly worked. . In such cases the relatiw f'ish
ing powars witbin tbat naat 'for di'f'faront spacios are likoly to be oqual. 
This assertion ws to a cortain oxtont boen vori'fiGd in the presont inv(Jstigationo 

.As dofinod, tho 'fishing p0\1er o'f a VGssol will be on an arbitrary scala 
depending only on tho vossal chosen es standard, However, 'fisbing power is 
likoly to bG associated with the sizo of tho VGssol end the size of goal' it 
omploys end tho usa of SOffiG ffiGasurDblc vossel coor8cteristic in place of an 
arbitrary numbor Vlould soom proferabla in practicc. This possibility ws been 
investig8tGd by Bavorton & Holt (In pross) who conoludcd that, to a good 
approximation, fishing power was proportional to gross tonnaga 'for both stoam 
a nd motor trawlers in England, the consta nt of' proportionali ty being diff'aront 
in tha two caSGs. Since thon a more detailed investigation o'f the English 
trawler 'flOGt has been. carried out by Gulland (This lOOeting end in pross). 
He also f'inds a rolationship betwoon gross tonnage 8 nd power 'factor for English 
trawlGrs, 'fishing power being approximatoly proportional to gross tonnage for 
stoam a nd motor trawlors above 150 gross tons, but soollor trawlors boing, tcn 
'for ton, 1.3 timos mere powor'ful toon the largor trawlors. 

" The uso of hersa pcwer instoed o'f gross tonnage as €I measuro of the 'fish
ing powar of' English trawlors has also becn investigDtad by Gulland (In pross) 
He concluded tba t 'fishing power wa s influoncod by both gross tonnD go 8 nd horsa 
power end honco toot gross tonnego is a suitablG 1OO8SUl'O provided anginG power 
rOrMins constent. It i6 worth noting tbat horsG power is rogardod by Bolgian 
workGrs os a mora suitable lIilasure of tho fisbing power of' thoir trawlers 
(Gilis, 1954). 
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Tho work of both Bovcrton & Holt a nd Gulla nd rofers only to English 
trawlers elthough Gullend hes inwstigDtod soma English soiners to a limitod 
oxtont. Tho purposo of tho prosont papor is to givc 8 brief eccount of soma 
rosults of an invostigation which is at prosont being cBrriod out et the 
Merino LBboretory, Abordoon ioto tho fishing officioncios of Sccttish trawlers 
end soinors. Rosults hore aro confined to vossels l8nding et tho port of 
Abordcon. In [l8rticu18r only stoem trDwlors working tho grounds off the eest 
coast of Scotland end soinors oporating in thG S8ma aree are daslt with. 

2. ABERDEEN STEAM TPcAWLERS 

Tho statistics of commorci8l londings for the yoar 1953 woro soloctod for 
analysis, this being thc latest complote yoer for which details of lendings Bnd 
grounds fishGd '1101'0 avoilBblo whon tho investigation v/as bogun. In addition, 
1953 was tho only yoar whon e fairly largo numbor of grounds wero difforGntiatod 
and i3ntorod on tho soina-not statistiosl roturns. In most rospcots, and in 
partioulsr ss rogards fishing aotivity et thc port, 1953 was quita typioal of 
leto post-war yaars. 

During tho yesr soma 100 trawlers workad tho noor watar grounds off the 
oest ooest of Sootlend mol'.O or lass consistontly throughout thc yoar. Thoso 
grounds aro locatod in stotistioal squoros 

11B 
12B 
13B 
140 

end 150 

110 
120 
130 
14.1) 

12D 
1.3D 

Tho 100 trawlers studiod in this enalysis do not diffor markodly in sizo. 
The actual composition of this flOGt by gross tonnago is shovlQ in Tablo 1. 
These vossels engDged in 1953 lllDinly in trips avcraging two to throa days' 
duretion, tho most important spooics, by woight, takon from thoSG grounds being 
heddook and whi ting. 

Power faotors Vlero V!orkod out initially for a group of 28 trawlors of ton
nago range 17.3-221 tons, chose n b"causG thoy g8W D lerge numbor of statistics 1 
squaro oomparisons. Thoso powor feotors werG basod on oomparisons of thG total 
domorsal ostohos POl'. 10 hours' fishing par trip, oompsrisons bcing obtaimd on 
Gaoh occasion whcm two 01' mora vessels of tha group wore fishing at tho samo 
tima in thG soma stetistioal square, following thc mothod usod by Gulland 
(In prass). 

For this group of trawlers it was found thet the differanoes betwoon thair 
ostiootcd pOViar factors Vlaro rclotivoly sooll. Taking into ecoount tha vari-
ation of thoindividual valuas from whioh thcso ostilllDtcs wora obtoined, thG 
difforanoos botwoan trawlers wero not significant nor ,18S thore any ovidGnoG 
to suggost thet thoy woro essooiatod with gross totlnago. 

Using this grou!? of 28 trawlers es sta ndard vossals a11 of unit powor 
factor tha powar feotors of thG othar 72 travilors Vloro ostilllDtcd. Again 
thora was no avidonco of any real diffGrenoe botl7eon trewlGrs nor any 8ssoci
etion botl'l(wn povlClr factor and gross tonnago. 

Tho 100 trawlors working in this are8 theroforo oxhibitod no significant 
difforonco in pOVlor during 1953. 

Tho sam" oonclusions rmy bo roaohod if porforrmnoo instoad of fishing 
pOVior is flonsidored, Tbc porformanco of 8 .vossel during " spooified poriod 
is tho oatoh pOl' 100 hours' fishing during that poriod. (This dafinition 
is duo to Hiokling, 1946). Tho porforrmnco difforontietcs noithor grounds 
nor trips Vii thin tho poriod as doos tho fishing power and thoroforo doos not 
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tako account of tho foct thet soma voss01s L~y consistontly fish bottor grounds 
than othors dU:t'ing tho porioeJ. Howovor, D6 tho ".otel aroa fishod in the prosont 
ceSG is rcletivoly smDll end tho donsity of fish fair~ly uniform ovar tho wholo 
aros it is roesonsble to "ssuna in this instanco thet power factor end pGrforin
anco Dro proportional. 

Using e 10 ton grouping tho porforrooncos of tho 100 trewlors warG owluetod 
by months witb roforonoo to hecc1ock, whiting end totol domarsal cetch sc;porCltoly. 
Tho~rasults are givon in Tablos 3, 4 and 5, whore it rrey bo soon thet tho por
forlll3ncGS showod no ovidoncG of any roletionship \1ith gross tonnago. 

In viQW of tho simile ri ty of tho es tch composi tions of tho sO vo SSG ls a nd 
tho fact i;!kot hac1dock anu 'i/hiting constituto a lorga proportion of tho c0tch08, 
this rasult implias thet thora is no significent uifforonco botwoon tho porfornr
oncos, enc1 honco thc pOilors, of thoso trawlors with rospoct to tho othor c1omorse1 
spocics caught in tbis aroe, This VI8S substontiatcd for ,,18ico by an analysis 
of tho catchos of 0 ranc10m somplo, stratifioü by mcnths ond vossol tonnagos, of 
approxirootoly 3io of tho totol~ 10n(ling6. 

Those rosults indicato thet a1thcugh gross tonnago rroy bo e USQful 0 nc1 
rGliablo !ll:l8SUI'O of tho fishing pOllor of " tra,llor in many cases, tonnago by 
itsolf is cortDinly no JU:)8Sur.o of tho fishingpowor of tho AbGrc100n vosse1s whioh 
work tho 10co1 groun<ls nor is thera a ny roason to supposo thet horsQ power or 
longth, for oX8mplc, Vlculc1 bo more significant moesuros, 

These conclusions ~oy bo aooountod for qy tho foll~/ing fects. 

(i) Tho tonnage rango of tho vossols stuc1ioc1 hora is not groat, 
boing only 80 tons. 

(ii) Tho vossols are oll 01c1, although ago by itself rooy not, in 
general, have any beoring on fishing power. For oxomp10, 
Gulls nd (In pross) hes Sho,1O thet for tho English tr8wlor 
floot mvwr vossols do not havo groator p~IGr factors then 
oldor vo sso ls cf tbo so!ro tonn<" go. 

(iii) Tho largor of tho trewlors do not, in gonoral, uso D bigger 
trew1 thon tho s[!l)llar, tho trawl in common uso boing Cl 

shcrt wingec1 trowl of hOllc1line-lcng-tb ebout 62 ft. 

(iv) All voesols tow 8t about the sema spoed for ebout tho same 
c1U:t'8 tion. 

It is also Vlorth oomparing thc prosant rcsults vlith thoso shown in Fig. 1 
of Bovorton &: Parrish (r.C.E.S. paper, 1954, Nc. 25 anc1 in pross). In thair 
caso tho linear roletionship botwoo!1 powor faotor an(l gross tonnoga is not 
msintainod from 190 tons to 250 tons, 0 rengo corrosponGing c10scly with that 
of tho trawlars <1081t with hore. 

3. SEINE-l\'ET VESSELS 

Tho work on seine-not ves601s ha s so for boon confinoc1 to theso which 
fisho(; tho grounc1s off thc 08st C00st of Scotl(lnc1 end lanüed 8t Aborc1eon (;uring 
1953. 

Thoso vessals fall into two groups, (8) thoso unc10r 40 ft. in longtb which 
uso t11e flet-fish 8eino Vlorking in tho boys elong tho coest, onil which will bo 
ignoreG hore, a nd (b) thoso of 40 ft. a ne: over which uso tho rounCi-fish sG1ne 
and work tha c1oopor \Vaters froqUGntod by the traVilers. Tho 1angtb frequoncy 
distribution of tho letter group is givon in Toblo 2. All sciners (1Golt with 
hora ac'copt tho motho(1 of "fly-(1ragging" as c1istinot from anchor soining. 

3. 
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It wes found that the oatoh oompositions of all vossols of 40 ft. end 
ovar ware similer to aeoh othor ane, that rasu1ts trua for tho total e:amorsal 
oatoh also hold for hao1cook Dno whiting, tho major spaoios 18n<'1001 by thoso 
vossals. Aooordingly, (',otails of tha rosults for total oatoh only will bo 
givon baro. 

Tho monthly porformanoonl'fof all vossols, using a 10 ft. grouping, work
ing tho S8llß groune;s as tha 100al trDwlors, aro shovm in Tablo 6 whora it may 
bo saon that tharo is no significant assooiation batwoon porforlWnoo eno1 
VGsso1 sizo. PorforlWnoo shoulü again bo 8 gooe. and ro1iablo moasuro of fish-
ing power. 

Unliko tho trawlers whioh landod all thoir catohos at Aborüoon fow of' tho 
seinars doalt with hore lanüad rogularly at tho port c1uring 1953. As tho 
Abordoon landings only v/ore availablo for analysis tho rosults may woll bo 
unreprosantativo. In faot thora is rOBscn to baliovo that quito a largo 
numbor of seinors land only thair best cstchas in .\borc.oon 8 nd, if this is so, 
i t rroy tone1 to smooth ovor c1ifforonoos l1hich lWy exist botwoon vossols of 
c.ifforont sizos. Howovor, this should not obsouro eny c1ifforoncos ontirely 
enc1 it is significont that GullDnd ooncludod that power is indopendent of size 
of vossol for English "nchor soinors. 

On tho othar hand soma boats havo mora pov/orf'ul onginos than othors end 
it may be that horsa pO'i,or is 8 rolovant faotor. Unfortunetely, data for 
horso powar ara not immodiataly aVailablo but it is important to nota that any 
acvantage of ac.ditiotwl pO'ilOr is likoly to bo offootivo only in tho lest stages 
of heuling-in tho net. Tho possibility that groator porfornnnoes arG 8ssooi-
atod with tho vossols of groator engina power is boing invostigatoc1. Moetlwhilo 
it 8eoms that tho chief advantegos of greator sizo and power ero likoly to bG 
in tho ability to fish farthor from port end in roughor woathar. 

4. TR_~.:v!J.ER-SEINER COMPARISONS 

Provisional ostilWtes of tho oquiwlont trawlor tonnago of tho soiners 
were obt~inod by comparing their performanoes wi th those of' tho trawlors. 
By c10fining porforlWnoo in tho caso of trewlers in terms of ostoh por mys ebsono<> 
a reasonably eoourato comperison should bo obtainod in this instenco. Tho 
porforlWnoo8 of tho trawlors woro thorof'oro celouletoc1 by divic1ing thair oom
bin"d oatchos ovar e month by tho tote1 c1ays absent for that month and oompering 
this with th<'l oorrasponding figura for soiners. This gevG an ostirrota of 150 
tons as tho equivalont trawler tonnage of soinors ovar 40' in longth besod on 
tho cetchos of e11 demorsal spaoies, whioh rroy bo comperod wi th Gulland' s 
estimato of 160 tons for English soiners errivod at by rethar different mothods. 
Tho equivalant tontwgas beZOG on tho oatches of hac1c1ock Bnd whiting ware founc1 
to bo 150 tons enc. 350 tons raspectivoly. Tho rather high figura for whiting 
would at l08st pertly bo 80countod for if tho trawlers tondoc1 to rojoot tha 
smallor sizos of that spooios c1uring 1953 but it is improbeble that this providos 
e comploto Gxpleootion. 

It should bo romomborod that those ostilWtes only bocomo real whan ,,110wenc<> 
is made for tho avorago number of mys tho two types of vossols can fish through
ou't thc Y00r thoro bGing j fox' instüUi-YJ l ~) 00t181.cQ:C6'Lla lenge: ~irüong D<iillGrS 

botvlGon 40 ane1 80 foot in longth. 

l'fPor seiners pevforrronoo has been defined as catch per days' absence. 



,",,' 

REF~RENCES 

BEVERTON, R. J. H. 
populations. ' 

8 nd HOLT, S. J. 'On tho dynamics of oxploitod fish 
Fish.lnvost"Lond.,Sor.2 (In prass). 

BEVERTON, R. J. H. end PARRISH, B. B. 'Gommorcial statistics in fish 
population studios.! I.O.E.S. Pepol' No. 25, 1954. Repp.Oons. 
Explor.Mor. (In Pl'oss). 

A 
GILIS, o. 1954. 'La pocho Bolgo aux poissons domorseux cl.ans La Mol' 

cl.u Norcl. BU COUl'S dos ennoos 1946-1953'. Institut D'Etuc1os 
MB ritimo s Os to ndo • 

GULLAND, J. A. 'On tho lllOaSUl'OIDont of c1omorsDl fishing offort. ' 
(This mooting). 

HIOKLING, O. F. 1946. 'The rocovery of D cl.oop soa fishory.' 
Invost"Loncl..,Sor. 2, 1§. (1). 

Fish. 



TABLE 1 

GROSS TONNAGES OF ABERllEEN TRAWLERS 

Gross TonnegeJ 160- 1170-\180-\190- i200-1210- !220- 1230-t240- tTotal 

Number i 1-"214-1 20 28 25 11 3 5 100 

TABLE 2 

LENGTHS OF SEINERS UNDING AT ABERDEEN 
~ 

Le ngth , 40.0- I 50.0- • 60.0- no.o- I 80.0- f Total 

Number I 16 45 35 5 2 103 

TABLE 3 

PERFORMANCES OF AEERDEEN TRAWLERS TOTAL DEMERSAL 

(Catoh/100 hr. fishing) . , 
I1 I Tonnage Jan. 'Feb. Mal'. Apl. Msy Jun. Jul. Aug. Sep. Oct.' Nov. ne,c o 

, -

160-69 208 206 248 228 223 126 223 196 231 191 228 333 

170-79 176 162 286 171 204- 180 207 202 178 173 238 191 

180-89 230 163 224 142 193 181 241 234 271 202 223 287 

190-99 208 178 242 187 169 218 , 224 136 229 186 206 210 

200-9 225 139 161 202 218 276 242 242 251 225 233 258 

210-19 158 180 230 195 191 243 258 227 252 202 184- 240 

220-29 210 161 220 186 204- 213 227 217 222 184- 193 216 
, 

230-39 164 131 330 239 163 188 225 179 221 231 151 393 

240-49 249 153 276 156 282 218 294 228 376 337 289 240 
1 



TABLE 4 
PERFORMANCES OF ABERDEEN TRAWLERS HADIXlCK 

(Catoh/100 hr. fishing) 
Tonnage Jen. Fob. 'MBr. Apr. lI",y Jun. Jul. Aug. Sep. Oot. Nov. Deo. _ 

160-69 53 82 44- 60 44- 23 23 39 98 61 109 32 
170-79 64 24 25 42 68 48 66 52 53 58 55 42 
180-89 108 62 62 51 48 42 52 38 72 60 49 42 
190-99 78 35 58 . 46 56 54 51 54 68 72 61 57 
200-9 92 43 73 67 61 68 68 64 77 83 72 80 
210-19 9$ 51 91 58 53 63 60 57 59 75 60 67 
220-29 78 52 60 44- 57 57 66 53 68 67 64 60 
230-39 80 4 67 86 66 35 77 52 81 136 I 35 176 

., 240-49 119 67 59 51 81 56 87 68 117 150 104 . 76 _ 
I 

TABLE 5 
PERFORMANCES OF ABERDEEN TRAW:LERS WHITING 

(Cetob/100 hr. fishing) 

Tonnago Jen. Feb. MBr. Apr.IMBy Jun. Jul. Aug. Sep. Oot. Nov. Deo. 

160-69 43 30 24 17 25 ,45 61 38 . 11 18 22 128 
170-79 29 19 20 39 . 23 31 34- 54 37 23 . 78 75 
180-89 55 28 28 22 30 49 56 46 53 32 43 54 
190-99 54 26 34 34- 46 57 57 53 45 36 48 69 
200-9 50 29 59 40 44- 64- 52 65 42 37 52 79 
210-19 53 39 43 43 33 55 54 42 34- 25 38 52 
220-'29 58 31 27 35 27 49 45 41 40 23 48 53 
230-39 30 54 40 56 23 48 43 28 32 23 42 56 
240-49 55 36 43 44 30 44- 36 8 23 37 48 85 

~---- "---'--~-_ ... - -_._-,~-

, 
--~. - L-...--. __ ... __ 

TABLE 6 
PERFORMANCES OF SEINE::-NET VljJSSELS. TOTAL DEMERSAL 

(Catoh/days' 0bsonoo) 

Longth Jen. Fob. MBr. Apr. MBy Jun. Jul. Aug. Sop, Oot. Nov. Deo. 
, 

40.0- 20 7 23 14 17 18 25 20 19 14 21 31 
50.0,,:, 18 16 23 16 14 20 19 22 18 27 16 30 
60.0- 19 19 22 18 16 24 23 21 20 16 16 9 
70,0.: 22 20 22 19 15 

1: \ 2~ 22 17 14 15 21 
80.0- 21 22 16 - - - - - - -, , , 


