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1_1 INTROIMCTION

  :7_affort cfm. smngl@ vessel or of a group. of vassels is provided for axampla s
by the number of ‘hours: flshlng dn the - case off trawlers or the number. of: hauls ,~;

FISBING POWER AND FISHING EF?ORT OF VESSBLS
: i LANBING-AT ABERDBEN ' :

RESTIE One of the maln factors controlllng tha state of an explomted fl“h :
- pepulation is the effort expended by fighermon. A simple messure of thﬁ.

in the casge of selners, . However, the duration of a flshlng operatlon by

 : -1tss1f 18 not alwsys a: raliable. mﬁasure of sffort.u- The: flshmng efflclency

S of the rig of its gear oz woll es on tho spocification of +he vessel and on

~ of o wvessel will:clearly. dopend to & large exient.on. the size snd the nature

S the-ability of the skipper and crew among other thlngs. . Thue, when construct--f;:f 

:;1ng indiccs of abundance of a fish population it is desirable to calibrate:
the afforts pranded by all vesssls so-that they mey: be made . comparablc and

 i'jromb1ne& to give o proper measure of the true overall offort..  This mey be. dmné ;}i

_ f:.ﬁy defining the effort expendsd by & szngle vessel during one trip as the: prowf':
S duet of the duratlon of : fishing (or number - of fishing operatlons) and the fmshwl~

” 1 f'un1t fishing time {or per unit fishing operatlon) to that of & sfandard: VGSGGII:

S ing powsr  Of the vcﬂsel the latter. belng 8 welghtlng cocfflclent 1ntroduce&
V[Zto naka tha effortq con@arable, -;" _ S :

The flshlng poder of vnnscl iz deflned s thc ratlo of 1ts catch per

of gpecificd choractoristics and gear fishing on the seme ‘density of fish. .

" (Seq Beverion & Parrish. In preuh.) The. fishing ¢ffort of a .vessel is then.
" gagn o be the product of - 1ts flShlﬂg powar and thc tlma for wh;ch that poWor

'-'has bcan in cperatlon.:i.- _ . S . ;

LR

_ Strzctly Qpa klng th& flshlng pcwer of a veqsel should he deflnad thh
5 .refarenca to one particular species of fish. - However, in most cages 1t is.
ususls for tho vessecls.of a particulsr: floet. to adopt. o standard gesr suifable’
to the grounds-and specics normplly worked,. In such ceses the reletive: flshw
ing powers within thot fleet for different spocies are likely to be. Gaquals e
--Thls asscrtlon has to a cartaln extent becn verlfled in tha praaent anveqtlgﬂtlony_h

As dcflnad th@ flthng power of a: vessel w111 b on’ an: arbmtrqry scale

-3:?  depanding only on tho vessel choson.eg stendard, = However, Pishing power is ~”:;'”
" likely to bo ossocisted with the sizg of the ves ccl and- the size . of ggsr it

- omploys end the use of goms- measursble vessel charact@rlstlc in: plac@ oftan o
_ arbltrary number would seem profersble in prectice,  This. possibility. hes beengﬂﬁf@

o " investigoted by Bevarton & Holt (In pross ) who concluded thet, to s good:

- approximation, fishing: power was proportional fo gross tonnagc for both: steam

' _-and motor trawlers in England, the constant of propmrtlonallty belng dlfferent ,ff

~in the two cssos, Since then 2 more dotailed investigation of the English

trewler floct. has been cerricd out by. Gulland (Thia maetlng and in press),",-u y-gg

~“He also finds a relstionship. botween gross tonmege and power factor for. Englmsh; ﬁLﬁ

trewlors, fishing power being approximetely preportional to- gross ﬁonnage for

| stoam end motor trewlers ebove 150 gross tons, but. sweller: trawlars bemng, ton R
T for ton 1s 3 tlmﬂs more powerful than thﬁ largcr trawlars..; Dl :

The usc of horsc powcr 1nqtcad of groqs tonnage ag 8 mcaqurc of ﬁh@ flshri o

”f“fing povier - of Engllsh trewlers has slso been investigeted by Gulland’ (In pross)?.”ﬂ':

";'[_rcmazns constnnt. It ig worth noting that horse powgr is rogarded by Belgien

.  Ha concluded thet fishing power: was influenced by both gross honuags. snd: horSQf Sean
‘power’ end horiceg thaﬁ gros¢ tonnage 18 o suitable messurc. provided engine powsr -

- vorkers'es a wore. quz_thle nﬁasure of the flshlng powcr of thﬁlr trawlers.”;f jf

..':(Gllls, 1954)




o Tha Work of both Beverton & Holt and Gulland refers only to Eng11Qh
3;_ﬁraslers although Gulland hag: 1nvaqt1gated SOmG un”Llsh seiners tog 11m1tnd S
“axtent, . Tho.purposc oft the preqent paper i to give a_ bricf account of som@ ,3
*ﬁ’requlta of an investipgstion which is &% presont being: corricd out ot the e
“ Maring Leborstory,. Aberdeen into the fishing efficiencies of Scottlsh trewlers .

“fa'an& selners. Rosults here sre confined $o. vessels lending ot the port of-

“f,3Abor&cen, In partlcular only ateam trawlerq workmng the grounds off . the eaﬂt3" -

ﬁ'f;coaqt of Scotland and sclners operatlng 1n thﬁ same” araa are dcalt w1th.;-

ifiizar ABEREEEN‘STEAM TRAWL&RS

Thﬁ statzstlcs of comm@rclal 1sn&1ngq for thc ycar 1953 wera qclccﬁcd for

 ?,analys1= “this being the lstost complete yoar for which datsils of landings and’ o

“grounds” flqhed Wers . avallablc when the dnvestigetion was bcgun.-~ In.addition,

E:i~1953 was -Ehe only year whan s falrly large number of grounds wera &Afferentzated_':

Coend oakared on the. selne"nct stotigtical roturnes In most. raspect candoin e
Jparticulsr.ag’ rogardq flnhlng act1v1ty at ths port 1953 wa s qmltc typxoal of B
“1ate posﬁﬂwar years.;?FQ.- S SELE _ . 8

e Durlng “tha' yeﬂr somg- 100 trawlﬂrs worked thc neoT watcr groundﬁ off th@
_nl-east cosst. of Scotland mors or loss conalstentky throughout thc ycar., .Thasc '
q;,fgroundq BYG locqted in stﬁthtmcal QQuaras S L

”'”11Bj”f“' 10
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_ Tha 100 trawlers studlo& in thlq analyslq do not dlffer markedly in smze..
The sotval composition of this fleet by gross tonnegs is shown: dnTable 45 0

. These vessels engeged in 1953 moinly in frips averaging #wo %o throe deyst

- duration, the most in@ortant sp@cles by wexght “tekon from thasa grounds bdlng- _
'zhaddock anﬂ whlﬁlng,,u: . . .

W

_ = Power fectors Wore &orkcd out 1n1tlally for a: group of 28 trawlers of tonm  ;_ 
U negs range 173—22? ﬁonq' chosén because they gave o lerge numbar of:stakistical
'square comparisons, Thcqc power- factorg were besed on comparisons of the. total_"

Sdemersal’ catchas per 410 hours! - flshlng per trip, comperisons being:cbteined on

2  aach occasion when two or morg vasccls of the group were fishing st the sems.

e tlma inthe - qame statlstlcal sqparc follcw;ng the mﬁthod uqqd_by_Gulland

e For "t;hlce group of %rawlcrs 1t Wios foun& that tha dlffOanGGq betWGen thelr ' .
-'cqtzﬁaﬁed power factors were rolatively small, Ta?zng ilnto account the vax1»-. o

ation of 'the individwsl weluss from which: thega GqﬁlHBtOS worc obteined, the.
: dlffcrances between: trawlarq Werg not: smgnlflcant nor was- thare any ev1&enca
" to ﬂuggcst that they werc ﬂqsoclated w1th grosa tonnage. ' S

: : Umlng thlq group of 28 trawlcrs ag stan&ard vosqels ail of unlt power _
“factor the power factors of the othor 72 travwlors werc estimeted., . Agein. Tﬁ.;*_ :
" thore was no ovidence of any real’ diffarencs ‘batweon’ trawlers nor any BE50GE= e
'atlon batwcan powar factor ana gross tonnagc._ AR : R

e Thﬁ 100 trawlers worklng in thms araa. thcrcforc exhlbltcﬁ o 31gn1flcant
'dlffarencc 1n powsr durmng 1953,-_ _;-;“ Sl S o B

Th@ same concluqzons nay bc raaohed 1f perforuenca 1nd%ead‘of f1Qh1ng

'”;power is eonszderaé, The performance of ‘a:vessgl: durlng o’ specified. permmd

i the  cateh per 100 hours' fis shing ﬁurlng thet period. . (This definition ,-:-
~uis due o Hickling, 1946} “The ‘performence. differentistes noither grounds’
;_ ynor trlps wmthlm thc perlod asg ﬂDGq the flshlng powar and tharefore éloc:q not



o 'l.:a"ka' 'aécdun?t:. of tha 'fac'::h %hét. .s'ém .Vgsc.séié. may conq:\,ste ﬁtly figh botter: g,rounds o :'
. “than others during thei period, - However, as the %otel axce fished in the’ present{ﬂi
:*'g’case 1s relatively smells and: thc Gansity of. fmsh.famrly uniform over the whole -

i _fanqa are @roportlonal, L

eres 1% is ressonsble: to sssume dn thls lnstanoo th@t pOWGr factor. and parformr’fgff

1ng 10 ton grouplng ths pGrformanccs of the- 100 trawlers wore evaluaﬁed e

“TlTﬁ:by monthq with roforence fo heddock, whiting and totel demorssl catch seperatoly.

U The. resulbsisre givan in Tablcs 3, 4 end 5, where it mey be scen that the pcr« ]q'*ﬁ
*;formances shawad no ev;d@nce of any rclatlonshlp Wlth gro 8 tonnage. }f. cs

o In v1cw of thﬁ qmmllarlty of thc cqtch aom9051t10nn of ths&c vcasgls anﬁ
-.th@ fact that heddock'and. whltlng conatitute a lorge proportion of the- catchcq

00 this rosult implics thet thore is no significent  éiffercnce. botwoen the chformr' f¢
~oances, and-honce: the povwers, of ﬁhone trevlors with respect. to the: othcr nsnwrsal"ﬂ
'*['apcclcq cought in thls_arca, . This wos substontisted for ploice by sn analyals '

o of the wtﬂmsofarmmmrmeﬁ SWamfmdkwﬂmmeEMLWSwifwmwys,of
S approxmmatuly 5m of thc tatal 1anc1ngs~_]- R B : L

Thesa rcaultq 1ndlcatc that although groas tonnagc my be avﬁSdful Jh&"'"".:'

S r@llable moasure. of: the flshmng povicr of & trewler in meny. cases, btonhago by = o
S ditself ig ccrtalnly no- measure of the flshlng power. of the Aberdeen vessels’ whlchipE

“work the logal grounde nor is there any resson to suppose that horne power cr ;j__:3

'leng%h for exampls would bo more szgnlflcant mcasures.;-.n
Theqe concluslonq uay bc accountec for hy the follUW1ng facts.q B

x.(l) The. tonnage rangc of thc vcssels qtuﬁmeu hcre is not great f ji “j ;“f "5:
: balng only 80 tons.:-.' SR . . _ . L

’(ii) The vessols arc a1l olm, although aqg by 1tqolf — no%
i genorsl, heve any besring on fishing powers - Fox: cxamplc o
Gullend (In press) hes shown thet for the English frewler. = R
- floet newer veseols do not have gr@&tcr povisr factors than”-””'°""“ S
olaor vcsscls of the sam@ tonnage. L

.*.f;(iii}sTho larger of tho trawlcrs o not in gensral usé’s blgger:f:
~---J trewl than the swelley, the trawl in.common use belng a: o
-Qhort uzngcﬂ traul of hca@llnewlcngbh ebout 62 ft. S

(1V) @ll vos sals tow at about the sau@ spacd for about thc qamg f_""'
duratlon. ; - : S - S

S It is also worth comparing thc prcacnt rcsultq ulth thosc shown in Fzg. 1 L
-{fof Bevcrton & Perrish (I.C.E.5. papsr, 1954, No, 25 apd in press), . Ia their =

e ss6 the llnear relationship botween power fﬁcﬁor and: gross tonmagc 15 not -
jﬂmalntalncé from 190 tons o 250 tons & rangc corrasgonulng closely wzth that

- of £ trovlors doslt with hcrs._».ﬂ-f-

':';;3 SﬁINEwhbT vnssMLS

o Tho work on’ seine-nct vesselq has so f@r bcen conflncq to thoqa whlch
S flthﬂ %he groungs off the oast coawt of Sootland and. landeg at Abergeon uurlng
';1955. U S 2 - o .

_ . Thcqa veqselq fall 1nto two groups, (a) thoqc under. 40 £, dn. longth’uhlch i
" uge . the flﬂt-flsh seine uorklng in-the bayg elong the coast; and which will be L
.'-1gnoreg hors, and (b) those of LO £, and: over which uge tho. roun@-flﬂh geilng o

end work' the decper wators frcqueatcé by the trawlers.zf The ‘length frequency

:  distribution of the letter group is given in Tsble 2. All seiners dealt: wlﬁh

- here qcopt tha mothou of - "fly—dragglng“ 28 cmqtlnct from anchor selnlng. '




It ias. found that the catch com9051tlons of qll VGSSGlS of 40 ft and

'i€¥0ver werg similsy. to gach. othar and thet rosults: true for the fofal: cemersal'"“'

jFL‘Qatch_also hold for haddock and whiting, the msjor spceies landed by thase Lo
vessels. - Accordingly, éctalls of the recults for total catch cnly wzll be
{"}glven hcre,,Q;___”____ _ ETTRERAES : _ : . Ll

T'v: The monthly performanceﬂﬁof all vcssals; Gsing a 10 ft, grouplng, work—-”

:fb iﬁg the semo groun(s as the local trawlers, are shown in- Pable 6 whore ik may
©be secn that . there 18 no significent aﬂsoclatlon betwigen perform@nae and:

T ‘ivessel sing, P@rformanc@ should again be a goo@ ané rcllablo nwasure of flsh—"  “

'-]slng power.

S Unllke the trawlcrs whzch 1anéod all thelr catchcq at Aberuecn few of the g
'salnerq doslt with hore landed regulquy ot the: port Ourlng 1953, . As th@

- Aberccen lendings: only wers available for analysms the results mey wcll ba.

”;“unrepresentatlve, “In fact there ig reason to belleve thet quitc o lerge. -

:};ﬂnumbcr of seingrs land conly thelr bcst catchﬁs in Abcraaeﬂ and, 1f thig ig sc
it mey tend.to smooth over differenccs: which’ mey exist. betwesn vessels of
L @ifferent sizess  However, this chould not obscuro: any Ciffercnocs. cmtlrely

_fﬁ_anu it ig 1gn1flcant that Gullwné conclucsu that powcr 1s 1nacpenaent of qmzs [fff'
o of vas«cl for mngllsh anchor qeln@rs. _; - : S . O

L _ On tha other hang somﬁ boats havc more powcrful englncs than othcrs anﬂ
S it mey bo thet horse power is e rolevant: factor, - Unfortunstely, date for o
" horse powsr ayo- not. 1mmcclataly avallablo but it ig important to note that any.ﬁ

" advantage of sdditional. power is likely to be effective only in the last stagea_y:__: i
- of hauling=in the net.  The: QOSQ1b111ty thet groater performs neas: arc_assqcl--

Z[3a+ed\w1th the vessaels of groater ongina  power iz boing investigateds  Meanmwhile - 3
it mesms thet the chisf sdvantages: of greater size and powsr are llkely to be
'T.:in the ablllty to. flsh farthcx from part and in roughcr weathar.-- B

'a"' S

v TRAWLER-SEINER COMPARISONS

. Prov1qlonal estlnatau of th@ aqulvqlent trawlcr tmnnagc of thc qelnars
-were obtained by comparing their porformences with those of the trewlers, -

By LGflﬁlng performence in the case of trewlers in terms of catch por days absence R
Loa reasonably accurate comparigon shoulm ‘ha obtalnec in this instences LoThe o
- performances of the trawlers werc thercford calculated by dividing their Gom-r"'  f-f e
7 bined cetches over a month by the: total Cays abqent for thet month and compering =~ .

C o khis with the corrcspondlng flgurc Por soiners, - Thiz gave an estimato. of 450" =
‘' tons as the equivelent trewler tonnage of seinors over 40% in length besed on
the cetches of all demersel species, which w8y ba compared with Gulland's ~

- estimete of 160 tons for English soiners errivad ot by rether different msthocs.
- The gquivalont tonnsges bascd on the catches” of haddock . end whiting wexre found.

%0 be 150 tons and 350 tons- respcctlvcly._ The-rathor hzgh figure for whztlng
- would et least partly ‘be accounted for if tho trewlors tended +o reject the

- amellor sizes of thot speclae aurlng 1953 but 1t 1s 1mprobable that thls prov;des; :_i?7

: ;?5 Gompleta explanaﬁxon._..

It should bo remcmbered that thcse cstznates only becon@ real whﬁn allowancea ﬁﬁ

. ig wade for ‘the avexage number of deys the two %ypes of -vessels cen fish throughm]; _}Tf

o out the yoar “therae: belng, flor lﬂbuuﬂuﬁ, a-uuquLgcrqblh Kbur,_dlﬁﬂg QQLnerq_;_, R
.p:botwecn 40 and 80 foet 1m lcngth._;  SRR ’ R

- ™or seiners performsnce hes been defined as catoh per dsys' absence,
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S GROSS TONNAG&S OF ABERDEEN‘TRAWLERS

.-: _. Gras sTonnags f 165-— { 1 70“ * 180"‘ :L 190,,?200-. ;% 21 O- * 220“ % 3(}”}240“;’1?01;81

TABLE 2

LENG-THS OF SEENERS LANDING A’l’ ABERDEEN

| Langth ae 0- '50 o—g‘eo.au $7o.o~ lso.ow'tmotal .;ffffi”” 7'*” *:

G Number f _6 1 11—5 i 35 k 5£ 2 i 103

TABLE 3

PERFORMANCES OF ABERDEEN TRAWLERS TO',I}AL DEMERSAL

(Ca tchﬂ 00" hr. f:s.shlng)

Tonnsgo | Jan: Féé; Yo, Apl.-mayj Jun. Jull Aug. Sep. 0ot

Now,

Tacs |

[ e e [ [z [ v [ [ | o
| 17om79.j&jg;_552;i256;'afyﬁfzd;]5i86f<2©73‘202f;ﬁ78-:ifj'
"';f;#180~89j:23¢ 3{63:'254fﬁﬂ4é.r{953_18{:-2;fF 23% :2?€i 292
| 15099 | 208 478 ko 187 | 169 | 218 oo {136 |29 | 186
| 200-9 f225 |139 {161 |20z | 218 | 276 {zi2 |22 | 25t {205
1 21019 158 1180 | 250 1195 | 191 | 245 [ 258 | 227 | 252 20
o :fg;gge;ég-;2{@1.151}'ggbffiééfzzd; 'é¢3Ek227:22{7;”22272ﬁ54:

L 230-39 | 164 131330 | 239 | 163 | 188 225 179 { 221§ 231]

2u0-49 | 249 153 276 |156 | 202 | 218 [ oo |220 | 576 | 337

228
236 |
223
{235
12
193]
51
s

3o f
w7 |
:2;¢ ;3;;ﬁgf:¢
:ékﬂf':' S




R mATE 4 ff"fuf"'.'1” e
_ﬁffﬁﬁﬂmmmmsopmmmmmwmmmmh_Iﬂmmm;;,j}fﬁ“.~~*if
e ' (Gatch/‘i{)O hry flshlmg) S AT
- Tonnags | Jans ‘Feb.; Mor, jApr. [ May Duneiduls Aug. Scp. Gct'. Nov. DG'(?#-.’:::-*
| 16069 | 53} 82 | uk 60| wnj23 | 2339 98] 611109 |32 |
L AT0=79 ) 6l | 2| 250 42 L 6B 4B ] 66 152153 [ 581 55 fh2
| 180-B9 [10B 62 |62 | 51 | LB L2 | 52138 72160} 49 [ 42 |

] 190-99 | 761 35 58] 46§ 5615k | 51 k| 684 72 61157 |
Cob200.9 | 2 uz | 73|67 6rfesl e lent Trbes| 280 |
21019 | 9B 51| 91 [ 58| 55| 65 60 | 57| 59| 75 60167 |
T} 220-29 {781 52 1 60 |hh | 57{ 57| 66 | 53} 681 67( 64} 60 -
"f’524°f49l:11%923;€?L~}59:ifif}-;ﬁi-aﬁ5;evsz;f—§8i;???-:159.,1Qa_a:76:1"’

Sl -~ "[TAELE 5 S o
'*J%E%MMMESOFAE%E%NGE&&E& mﬁmma

(Ga ﬁch/i 00 T :E‘:Lsh:_ng)

i Tonnage 'J'an. Foba | Mar, | Aprs| Moy [Tun.] Juls | Aug.} Sep. Oc't..'Nok'r.- Deca - :-_"_;i::f
L 16069 | 431 30| 2h | 17| 25| 45| 61 38} 11] 18] 22 {128 |
b 70-79 | 291191204 30 p 23t s | su |37 23 18 5 p
Co 1 480-89 | 554 281 287 22 {1 s0[ k9| 567 46 534 2 w3 ise 1
0§ 190799 | Sk d 264 3} | 46| 574 570530 451 361 48169 |
A zoos {0 o] o lao w6l s s |
o 21019 o530 39 L3 A3 4 33( 55| skt a2l 3| 25 82 L
122029 s8] s fartas ler|aol sl sl a0 23| w853 [
U} 230-39 | 30 15k ko } 56| 23|48 43t 28| 32| 23] pals6 o
| ROUY | 55| 36 43| bk | 30 4k 361 B 23 ) 37| 4By 85 |

B jTABLE 6 | T T
EEREORMANCBS OF SETNE-\ET_VESSELS. TOTA& EEMEBSAL e
- ' (Ca tch/&ays' :—zbsence) '

;-'_Z_Length | 7an. Fob. Ma:t' Apre MY _'Jun. July .'Aug:, Sops| Octs ;Név;, Deo. |
':,_40 6-5   _2Qf¢J;?f°-23"f141 _17}548'}”25 _f2Q.J‘19j SRTAS (ST L T

50,0- 4 48 {16 | 23| 16 1 |20 19 e2t 18] 27} 6] 0 |
| i 6050"' 19]19 I 22 18 16 24 25 _ 2_1 20 16 16 9 Rk
B ou v g e e B e e D B e
B o T R T I ERt RO R S S Pt A




