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Due to the inclusion in the Agenda of the Standing Committee on Research and 
Statistics (STACRES) of an item on the principles of fishing effort regulations, 
the Soviet delegation submit its proposals on the method of defining fishing effort. 

~ These proposals were earlier considered and approved by ICES, were discussed in 
~ 1973 at the Special ICNAF Meeting of Experts on Effort Limitation at Woods Hole, 
~ Massachusetts, USA and at the ICES Gear and Behaviour Engineering and Statistics 
N Workings Groups at IJmuiden, Netherlands, with a participation of the ICES, ICNAF 
.• and FAO representatives. The IJmuiden Working Group has recognized this method 
~ as a fundamental approach to solution of the problem of the fishing effort evalua
~ tion and recommended to the participating countries to study results of its 
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implementation in their fisheries. 

!J.'he analys1a of the ~t_ of tbe fi~ WIlt ..uw:ea wI" "" GIlt in 
1969 for traul, purse soine and drift net t'1aber1os abotled that the system of 
measuring whore the Sllll10 un1 ts are usod far all Uab1ng methode ldll ho.ve very 
great adVOlli;lJ8GS. lIaBed on this conolusion, we tried tu woJ:k aut and to apply 
the SIlll18 UIlits ot fiab1ng power, f'iab1ng eifort, etticioncy and intensity tar 
bGach Deino, set gill net, long line o.nd others uaed wi thin the mo4en1 tishery, 
QS tor tho three methods ot tishins coneidEJred carUer. With this a1m we divide 
all tishins gears into the follaw1.tlB three gJ:oUpSI-

1. Gears the tishina' powr of 1Ibich is Wined directly; 

2. Gears the tillhillS pcuer of which is defined experimentally; 

3. Gears the tiab1ng power of wJUch 1s defined by comparison of cntcb.os. 

The value of fishing pO~ler is the saz,te for all fishing gears, 1.0. tho 
volume of water s\'lept per unit of tim.). 

The first group, in Ilddition to t:ra~lls, puree seines and drift nets ~ 
considered, includes all d:t'I:lgso4fiab1ng~. !J.'he cha.ro.cteristic feature of 
the fish.in8 gears at this group Ues in the foot thot tho volume of wo.ter S\lOpt 
by them can be directly oounted by their d:lwmsiOll.ll and pa:s:emetce ot the 
fishillg exploi ta.tion. 
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The second group includes the tillbin« SOOD within which the volume of 
tl1a lmtsr swept depends conll1dombly on tho radiU8 at action at the devices 

..... -. " 

or factors employed for the ntt~tion of fish to tho fishing nrBn. The 
attro.ction of fish to fishing aoors by moa.ns of electric light hD.s been studiod 
intensively, end this method is now widely used in combi.ruJ.tion ,d th lift:l.n8" 
nets (veranda traps) and fish pumps. For different items of fishing end sources 
of electric light the mdius of the sphere· of fish attmction is detB1'lllinod 
experimentnlly. Thus, for olrolllple, it was found that this mclius at tho s~os 
of electric light UBed in the Caspian kilka fiBhery equals 20 m, and amounts 
to 25-35 m in the Far East sc.ury .fishery. 

The fiShing power of tho fishing gears omployed in conjunction with 
the devices for the Bttmction of fish in the fishing area provided the mdius 
of BOtion of tho attractive factor is knmnl, cen be defined by the produc'~ of 
the \/rIter volume contained in the ophere of Q.ttro.ction, by the ooefficient 
of fishing continuity. 

Tbe coefficiont of the fishing continuity io nseumed to bo tho rola.tion 
of tho time of action of the attractive factor in the courso of a givon fiBhill/J 
period (for QXIlIIlple, Do niabt) to the i'UIleml dumtion of the ported. 

The third croup ooaaprJ.aes the t111binJ (l8IlW tbo.t a.ooord1ng to proaont 
k:noulodBO can neither be related to the first !Dr to tho second croup, bUCtlWle 
tho actual volume of wa.tor Bllept by them hns not, for Ilome reason or other, 
yiolded Do preciso dofini tion. It ill proposod to dotOllllino the fislili1c pollOr 
of thODe genre in en indirect 'TD<I, i. o. by compo.1'ing tho catchOIl UJado by thoao 
fishillB goorll with tho catchos takon by tho other fishing genre for which the 
volume of lm.ter swept is known. 'l'hus, for ax.ample, if tho co.tch of a drift 
not - x, the volumo of water lIWopt per unit of time.. Vx, one! tho catch by 
tho snmo sot singlo-wl1ed gill not whon fishing the 1lOIII8 i tEIIIIS is f' than 
tbel.'e arc good reasons to beU8Ve that the unknown Wll.ter volume (VyJ, snopt 
b,y a. sot gill net aqUllls. 

v .. 
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In othor words, we assume that tho fiflhill8 pallOr of the set gill nots 
\/ill diffor from tho fishing paller of drift nots so DIDZIiY timeo tIC tho a.vertl8'O 
catches of the former senre arc IIIQro or 100s tluln the latter gea.rs. 

It is evidently possible 'lith this Illethod to define not only the fisll.1Jli) 
pUUGr of the some typo of fillh.i.J:l8 gears, o.s in the a:mmpio above, but tUllo of 
dl othor soconr:"'U'Y fishing goo.rs founded 011 different principlos of fisbillB. 
for instanco, nots in oomparison vith hooks, nots in comparison with tmps 
eto. It is only necessary to r<lIII<lIIIber tht'.;!; in this co.so not tho 1:'.Ctu.."\:i. 
volume of the ,mter swopt is takon into consideration, but a certc.:f.n con
vontiunal valus is noeded to ex;pre.s tho .f1ohing power of a.ll fiohing i,',Gars 
in commensurable units. . 
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Emmples of the ostimaticm of the tiah1ng power for 011 tillh1.ng soars 
of the third group ore siven bolov. 

A. Sot gill nots 

In ardor to dete~ fiabiRg power of a set gill not wo cumporo its 
oo.tchos with the catches 01' the BOIIIe drift notl the annual catch in cantners 
por drift not averoe;ed over tho USSR (by yoors) is na fo11ollS1 

1~66 1~67 

6.8~ 8.02 

Averr~ for 
5 yoo.ro 

'nlo Il.Vo~ oo.tch por sot Bin6le-Wlllled gill net 01' the same diIllcnsionll qJ: 
mnkeB up 1.78 contnors. 

A drift net 30 m by 12 m par 1 000 m drift SlfOOpS the volumo of llO.torl Vy 
aqual tOl . 

Vy • ~ x 12 x 1 000. ~6 000 m~. 

Hence, tho oquivcl.8Ilt volumo of \lntor Sl/Opt by a oet gill not, Vx, con bo 
dei;o:anined a.ccording to the tomultu 

1.78 x ~6 000 8 axo 
7.24 .. ~ • 

. This volumo equals apprwc1.mc.toly tho cy1indor v01ano, tho bose of ,!hich 
is 0. circle \/i th e. dilllllOter aquo.l to tho 10nsth of tho not ond tho hoisht oqu..-,J. 
to ito hoight, i.e.1 

v .. . 3.14 x 30
2 x 12 - - - - .. a 478 

4 

~!l:':.. procoeding from the ratio at catches. tho tullmlin{) t01'lllUla ceil bo 
uaod for the definition 01' the tillb1rJiJ pcNOr ot sBt gill netsl 

lmoro 
1 - lenrrth (m) 
a .. hoiaht (m) 

n .. number of nota 

t - timo 01' filliling (~). 

•••••••••••••• (1) 

•• 't.. 
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11. Trnps _... . 

In a number of cuses \-ra can filld sx=ples of simultaneous applicaUon 
of irnps £'.nd set gill nots lmen fishibg the somo itemn. Thus, for il1o-~"nco, 
in -;;"10 Don area. of the Azov Sea BO-~ traps and Det gill nets llere used ill tho 
baao and breClJl :fishery for a lo~ pe:r-iud. Tho no-~s lIICa.sure 20 111 in :;'cnc'.;h 
alld ;; I:l in height. 

There aro three ca.tOB'Orios of EOt tmps, tho 10l1g~h of a BUidillg wil1() 
beiil{r 30, 80 and 150 m, respectively, the c.vo:r~_l'O heiGht being 3 m. 

Doth f1ohi~ gears aro UIled anr..ually at the SalllO placos and 0;;; -,,10 SOLlO 
twel ill spril1() from 15 March to 20 April, and in autumn from 1 Qctuoor 
to 20 Decamber. 

In the years from .. 1946 to 1955, i.o. in ";alO poriod of the most iniell
sive usc of these fishing goars in teo Don a...--oa of the Azov Sea, the enaUE'.i 
catch £WIountod to: 

I. Per net, 20 x 30 m 3 c 

II. Per trap (having a. sinGlo hoo.rt), the 
length of the wing beinG 3(1 m 20 c 

III. Per irap (having a sinGl0 hoart) , 
tho length of "llie Iring beul(l' 80 m 50 c 

IV. Per trap (having two hoo.ri;s) , 
the length of tho wine boir.l(l' 150 m 160 c 

Provided that the lengths of ardors of sot Sill nots nrc cqu..".J. to the 
lcnaths of Bea. guiding lr1ngs of tmpEI, the mUo of thoir c£'.tchos is us 
fo11o\1IJ:- . 

II _a 

I 
20 

4.5 = 4.4; III 
I 

=.:..2Q 4 2 -12 = '; 

Tho volume of \later swopt when eat1matod c.ccording to the foIIlllll(".I.l I_ 

n 12 nn 
V = 4 (for nots) 

v • 

II 2 120 
-y = 480 = 4.4; 

IT 12 0. 

4 
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As is seon, tho corresponding mtios, ot tbo cntooos and tho vo11llllOo of 
wo.ter B\lOpt by tro.ps ond set gill nots orel closo to oo,ch other. Proceod.irlG 
from this we JIIO¥ llBoumO tbIlt tho fishing IlOuer of tmps lli th a prooision 
BUf'ficient for pmcticol ostimlltions can 1'0 expressod by tho tollOldng fo:mulal 

V (tro.p) - q (tmp) • V em.c 

q em.c t 

. C. Hooked fishing coors 

... • ••••••••• (2) 

.... ,,-... 
In tho ,01 s set gill nets and lcmg-lines llOro :rother widely usod in tho 

cod fishory Ilt tho MuJ:man coo.at of tho BOJ:cnts SOil. ....... . 
Till now, tho fiahory of sp:ring spc.;m1ng cod (skrey) in Nonro;y hils beon 

m..'\do by sot gill nots ond hooked fishing ~ars (lines C'nd 10l1G-linoa). 1n 1,61, 
for oxomp10, 53.1~ of the totol ootch of thoso fish \rore cffil,3ilt by nots, =d 
36.~~ by hooked fishing gears. Recently, the spacific lleig:ht of nots Illld bucks 
in tho slcroy fishory has docreo.aod SomOlIDn.t, but', navortholess, theso @lars 
1'OJIIlin tho ossontioJ. onOB up till now. Sltrey catch per fiahoman tlIIIOlmtod tOl 

by nots in 1,5, -

by hooks in 195, -

62.4 c; 

53.6 C; 
by uets in 1,61 

by hooks in 1961 -

AccordinJ to provious data, tho ootoo in 1969 por fisho= eIl{;~d in 
tho line Illld long-lino fishory l/DB IlpprolC.\mntoly 5 centnon higher thIlll tho 

" cntoo token in tho net fishery. Thus, if llO ",eke QIl nvorngo ot ~-yonr 
fib~os, it appears that the oatOOes per fiahe= in net, line QIld lan&~lino 
fishories respoctivoly ars about tho same, 

A NO:t'llQgillll sot gill not for cod fL3hinl; is 26 m 10Il£t, heiGht in SO",tin£; 
beino'> 5 m. XX) T"ne fillhiIlg power of such 0. not is I . 

2 
V n 1 no. 

.. 4 .. 3.14 x 26? ;t I x 3 
4 

IT 'TO try to dotermino tho fishing )o\Tor of long-lillos, \'10 suppoao in tho 
first instonco that tho distllllce bot\'TOen ";110 hooks of 10Il£t-linos procood1ne; 
from thoir ca.tchabilHy ha.a boon properly solooted. ihon oa.ah hook ~ 00 con
sidered o.a a. contro, Illld a ~ 118 a r,ldius of tho water volumo Olropt, i.o.I-

V hook - .L 
3 •••••••••• 
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Tho length of gong.l1lg8 111 the IJorwG(,;:i..lll ood long-lines (n) is 0.46 Ll. 
Substituting this value in tho formuJ.C', \TO thon ooe that ono hook of such C\ lUl1{,;'
lino ha::; to s\leep a vulume of \mtor oquo.l tUI 

h ':5 
V h k ± x 0.1') 0 I' :5 00' a :5 - ","" m 

::::) KUZMICHlW, A. B., 1~64. FiBhiug indwtry of NonlO;Y. Ed. by VNIRO. 

xx) FAD Cato.losuCl of Fiohing Gea.r Delligns, Iru.408, Raao, 1~5. 

Having d1vided tho volumo of mter INOp't by one Bot sill zwt by 0.41. 
lTO thon set:-

1840 
0.41 -

i.e •• one nat corresponds to npproximo.tely 4 500 hooks. 

The NonTagio.n cod 10llJ-l1no cunsistll of 16 200 hooko end is sorvGd by 
!'iva fishormoo, and consequently onch fishe= sarvasl 

16 200 hooks I 5 a :5 240 hooko 
., <-

Tho numbor of nete per one fishe1'llll:lll o.vom.,."'Os 7. 

At tho same time the co.tches par Olla fishomo.n in the not and hook 
i'iohory, 0.0 shmm above, :::xo <lppro:::.imately eq\W.l. This meOllB toot tho rEldiua 
of tho sphericcl volumo of \mter B\lept by 000 hook approximc.tely is not aqu..'ll 
to tho longth of the snnging, but 1I01l1G\Jba:t 10n.3Qr. 

Lot us dotc:rmino this ra.diua on thi) o.ooumption that tho catches and 
the VUlUlllOD of \'10. tor B\lept remain tho aame, and at tho samo time tc.kin.:; in'GU 
account tho nUJllbor of fisilinJ goo.rs oorved by Olle fishormanl 

henco, 

or 

~ sot gill net a V long-linos, 

3::t 7 V set laYl not 
4 ;;: 3 240 
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Thon, using constant ~icol vtIl.u.aa 'WO gotl 

R ~\3 I -,3~x~l~8=4~6~x;~'~7 ___ _ 

\I 4 x 3.14 x 3 240 

Y.aving plo.cod tho thus obtainod vJJ.uo of n in tho formula. (3). 1-10 find. 

th::1.t one hook of long-linos and linos il the sl=y fishery SlfOOPS a volumo 

of ,rotor equnJ. to: 

Vhoole a t nR3 D ~ 3.14 X 0.9526 .. 3.9882 - 4.0 m3 

Thoreforo, proeoodin~ £rom tho rc,ti() ot ot'.tches, one mw QDSUlDO tha.t 

tho fiohing pOlTor of hooked fillh.1na aero·s oon bo dofinod o.coording to the 

foUouin5 formula.1 

lmore, 

n R3 n 
t ~ 

R = ro.dius of tho fishlng sphero found by the above

montionod method, and 

n a number of hooka. 

In this estim..."Uon wo used ct1.tch.os por fishorman. Tho tasle miCilt 

obviouoly hovo beon nolved in 0. /III.Wh lIi:nplor wll¥ if tho direct ao.to. (jj.l ct1;~cllC::: 

por not, lone-lino or hoole ha4 bocIb ~vnUnblo • 

• --- -------- --- -------- -* - .• ~- ---.---- -----_. 

Sinco eat crill nots are vary willely distributod C'Dd easily 

o.ccessible fieh..ina gonro, the dGtormination of tho fishin5 pOlrer of any 

coa.stcU fillhing goar by comparioon of c;o.toheo offora no difficulty. 
• 

As to tho reduction of fishinll: pmlor in vnricus kinda of fisherios 

to the common index, ~TS shall not only defino tho toto.l fialling effort in 

the ooeo.lled 'mixed fioheryl, but o.lso dirtorantiato it o.cOCl:rdinG to tho 

kind of fishery. 

!,C l\ raoul t of dividing o.l1 fis'linB goC'.rB into three Gl"OUPs Dnd 

ro..-presoinB the fiohing pmlor by ·~ho o.b.>vc-mcntiollOd methods, lTe =~"'ed 

to perfect considorobly tho oys"tcm of t".e un! to llOrked out in 1969. and. to 

use H for all kinds of fiohor,y Iii th D: llY.cep;lon. The SUll1lll:ll:'Y to.blc of tho 

Illcthocls on the dofinition of tho fishing palTer of different fiall.izl4 . .rrooro 
is shOlm in Figures 1 and 2. . . 
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As Q common un! t for tho f1ollin6 pen-Ier for all f1o<lin6 aears tho 
paller o.t which 1.000.000 m3 of ~Iater is suept per un! t of -timo is assumod. 
T"ne (lsto.bliElhinent of this value of fillhi.ng pOllor un! t \11lIl based all tho 
es·~iro...,.tion given below. 

The fiDhirlff polier of the roost \liiely distributed modern trmll 
(horizonto.l oponing 37.5 m, vertical mo·~th 3.9 I!I, speed of trm·rling 4 Imots, 
i.e. appreximc.toly 2 m por sooond) por :'1our of trawlinB ( 3 600 secenda) 
makes up: 

37.5 :; 3.9 x 2 x:5 600 ~ 1053000 _ 106 m3 

Thio is tho value that hoB beem assumed IlIl a. unit. 

The detcnn:Uw.tiona of the fish.in.l ponor, fishing officionoy end the 
intonsity for all this romo.ined [I.Il previously (sea 1970, Spocial l-tooi:inc" 
on J.teasuromont of Fishing Effort, Doc.H,~.2). \dth tho only differenoo 
that thoso indioes in 0.11 kinds of fish~~ \lore oleo moo.surad by the some 
units. 

1. un! t f£ the fishing effort is tho product of tho fishinc pOllor by 
tho iJ.mo of fishing during 0. 24-hour pe:ciodj the tiMe of fisllill8 in all 
ct\l3ell in thc period \-TUhin which 0 fishinlr (,'"Oar ill oati vcly fishi.rlG. For 
the different fishing gears this timo i,] clofinod in tho follmdng If[!;YI-

Trnuls 

Puxoe Goines -

_ number of hours trmrl:!E.£i 
24 hours 

Time frum tho bagl.nnitlg of 
shootill8 till tho end of 
pursin(; in hours 

24 hours 

Traps and othor 
st('.tiono.ry fishing 
L!e= 

number of dpys fishod 

x 
Number of 
Bhootinao 

Drii't fi ruling 
gears 

Number of 
drii'ts 

Avo~ duration of 
0. drii't (hour) 

Fish pumps and lifting· 
nahinG .3"0=S o.ppliod 
ld th fisil :1.ttro.ctill.3" 
devicm: to 0. fishing 
o.roa. 

24 hours 

time of action of 
fish oUrootillff 
devices per oyclo 
(hour) 

24 hours 

timo of netivo fislrln{! per d..'l3'" 

C9 
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Tho fiahillJ officioncy, ::IS found oa.rlior, is tho =tio of tho c~tch fur 
a period of ficr.inc to tho fillhinC offort for tho IlOIIl8 poriud. llenoo, (\ unit 
of fiuhing officionoy "ould bo oxp:t'Ossod c.s fuUovsl-

If the catch is OLvOZ'O,3od' ovsr a. sufficiently long p~riod of time, tho 
unit of fi~ efficiency for ea.ch clQIIs (.lJrUUp) of soar lIill a.ccrumulo.to 
all the peculiarities d: the fish.:i.llu prucecs, includillG" fish boho.viour ~.i:ld 
the or(;~sa.tion, technique end tactics of fi:Jhins. Unlike the monBUros 
Uflod, such e.s ct'.tch per unit 'i;imo, cntcil llor unit tollIlnCC, etc., tlhicil =0 
not connceted \lith the principll3 uf fishinll, tho nO\T measuro of fisllinc 
efficiellcy llill incorporr.te both tho effect of fi:J!U1J,3 and the degree .u±: , 
perfec'aon of the fishing technique. \lith unchcnged fisl:t:i.n(! technique, '~!lo 
fisiling pOller rcma.ins the same and the filll:illC officiency of the gear l1ill 
ch .. "l18O pruportiOIW. tely ,lith thc cha.ngeo in the stock. Considoring tha.t 'ilic 
fishinG efficiency is ba.oed on cc'i;u..'\l cn'~ch dc.t::-. over a. long period of time, 
it is p~:Jo more ClCcurnte thnn omor eotiLlo.kB =ivod o.t theorotie.u.ly 011 

tho llaois of various QlllIUIIlptionfl concerning fish boho.viour. 

trhon cha.ncing (porfectinG) the desi(~s of fisilillG" (;'el1xs or the l!lC'i;llOdo 
of their o.pplicc.tion, and provided tho fishins power rem..Uns constant, t.W'l 
the cwerngc efficiency for a. rcthor lOng poriod of time llill POl.'Illi t to juc\,;o 
IlfI i;o th" efficiency of tho innovo.tions. ~l'huo, such perfections in the '~l:[,.u"
fishel.'Y, for o::=ple. 0.0 the uoo of cl1.bleo) eloc·~rio current, concent:c.i;iIlG 
tho fish in tho tra.ul mouth, O!l lIell C'.S the tOlIing of 0. trC'.l1l from tl!O vectJoJ.:J. 
the \\fle of hydroc.coucticc etc. in tho (l'ivol.1 r:ysi;olll do not relo.te to the means 0:':

,increc.sing the fishing pClmr, p.s 1m.fJ sometimes llo'~icod in mo past, but 
rolc;~o ';;0 the methods increasinG their off.tcianoy. ' 

lfnan procoeding from fishing offort and fiohing officioncy 1'1; io 
possible to detormine for practica.l purpos:m, end Iii th a. qui'i;o sufficiGIl'~ 

r.ecUl:c.cy, the fiohinc intensity, differently callod "the intensi~.! of 
fiolw1GtJ • ~) .. 

So far thore h..1.s bcon no clear dofilU tion of tho notion "tho intensity 
of fioliinG", o.s well as of other fiahin&' parl1D.oters. The fiahilla intonei ty 
llO.O underotood by sumc to be tho ratio uf t:lC squaro BI/ept to the flqU£l.l.'O 
of thl) curfaco or the bottom of 'Clle Imtorcody (geometrical intenoi ty of 
fiohinc), \/hile othero ch=.ctorbed the fish.iIl(l' intonei ty as being tho 
nUllliJor of v('oselo po.rticip..'l.tiIl/! iII the fiehery. fiahi~ Gears, timo etc. 
Tho It'.Ck of Qll l1.(l'rced viclTpoilTt (\I] to th~; undsrstandil'lg of such :m. iuporta.nt 
',;err~ no lithe filllun<s interl:Ji ty" creC'.to:J (;']·eo.t difficulties in the =.1yoos 
of the fiahill.(l' effoct on the stocle, as ~/ell a.o in tho solution of JIl['~ 
oporc.ti ve problems of fislleJ.'Y rosulo.tiono. 

In the aiven system of units, fi8lfw Lltcnsity'meo.na the =tio of 
tho lro.ter volume slfept to tho gcnO:roJ,l=I~jlofJtu.stribution of the species 
fished. Therefore, tho fishing intonsi ty io q sizeloss value. 
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For the spocios, on ,1hioh fishing intonei ty ill, mthol.' bich' and of 
l1hich tho fishing nrons ero cloex!y rootrictod (fur lns'~nnco; nounders of 
o.ll (\;j,'ons, tho spocios fishod 011 tho Gl;on;; Ibufoundland Dank, cod uff 
Lofo'~ell Isl=ds =<1 Icolc.nn, 00(,. bo.es on tho lill~ov Dank etc.), both 
v('~~toS =0 cUlIlJ:lcnsur[\b1c, :lolld i·t prosonto no difficulty to dO'~enuino tilO 
fiohi!l(( in'1;o=i ty. For tho specios on llllich tho fishory i:J only SliOltly 
dovolo'.!()d, ('.nd of llhich tho =0[\0 of dis';ribu'~ion =0 oithor unlmo}m or 
too v('.st, it is still difficult to dofin\l tho true fishil1~ intonsity by 
monno of tho nbove~montioll()d mo·~hod. ThCl fioh:i.n.:;- intonsi ty in thooo crono 
Cell bo ).'OtJ&lly oxpross()cl by tho r>roduct of the fiollinG offort by ·tiw oi::c:i.cos 
coofficiont of catch..'\bili·~y (in ceoos lIhClro -tilO cooi'ficion·t of t,lO ca.tch
nuility of fio;ung ac= is ulIkno\m). Tho vc.luo oi.=tcrizing tho filllUn,:; 
L,tonnity wil:" in this CMO bo QXI)rossod in unit. of tho fishinc offort. 

If the coofficient of tho c:l.tchabHi ty of fiahiJIg eea.ro i8 unIawIlll (,11d 
oannot be detorminod, tho fisllinG inteno:~ ty Cl'.ll be ch..-=torizod by the p .• :oduc·~ 
of the fiolti.nc effort by tho dimensiona.l vduo - tho fillhinc officiency. Tiu:.; 
produc·t, O.D \-TO C[lll £00, io eJ..']lroolled in l;w.itO of veiGht, i.e. is noi;hinc moro 
then a Co.toh9 

In ordor to cho.ra.cterizo tho fiElh:lnc intonsity of tho iteus diopel.'Sed 
ovor vC'..ot nroaa, the mothod of COmpc.riOOIl of tho a.ctuc.l cc.tcholl \-Ti til tho v:-..i.u<. 
of tho optimal catch IIlD¥ clso bo omployed, provided that thio valuo io iOlolm 

'or = bo definod. In this ca.so, tho fislull6 intensity, e.G in tho CaBO of '~hc 
volumoo rolation, llil1 be exprosood by s;(zo1eso vc.lues. 

III futuro, however, it is nOCE)SSI''''-Y, lri:i;il tho developmon'~ of thE) .fisho:t"'J: 
to niLl ['.i; \Wing the only mothod for dote:.."1Ilination of the fishing intohoHy, 
Zl:1llloly 'CHO true intonsi ty of fishing th,~t ie tho relction of tho l~ter V01ULlO 
O\lOpt to tho volumo of the die'~ribution of the fishing iteme. 

'.;;lon t-urning from tho fiohine ind.:.COO (pOl'lor, effort, officiency, 
in'i;ollClity) of certnin fioh.i.ng e-onrs -to tho sl.lIIlIllCXY indicoe of tho lIor!: of tile 
fishil~ iloet .and flotillc.o, tile abovo UlU ts for lIlOo.suring tho fillhirlff l/Ou:i.d 
bo too 01",-'\11j theroforo, in c.ddi'i;ion to the iIuticl unit of tho fillhina pOller 
oqu..."\l to 106 G.I1d the wuts for rJe=incr o'j;her p=I.loters cOrrcspO.ld.:iJla to H, 
it is ndvisaOlo to ho.ve clso units llhich =0 10, 100 nnd 1 000 times n.o much. 
Them, if 1I0 toko specific romino.tiooe [IIld dODiSlll'.tione, \/0 lTill got tho menourL'l;3' 
ByetClll of tho indicos mentioned 0.8 ahmnl in T'lblo 1 bolUlI. 

ell 
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• .- ..... _- -
Tabla 1. Scala ot 1'i ol1il16' uai t rolOnwroa. 

I P%aotl0Uni~l ~iC 1'[=0 Purposo I A.bbrovia:lion Dimcnaion 

Fromm MonBure 
10~ m; 

1 JIll 24 hours < 

Docipro= of dpm lOa m3 
24 hours 

1:10 

Ccntipromm fillhing cpm 107 m3 11100 
24 hours 

J-fillipromm pot/or mpm 106 m3 11 1000 
24 hours --

ProouD 11qQBUl."e tIU 10~ rn3 1 

Doc~pro!!lUS of dW 108 1113 1:10 

ContiproUlUS fishin(> oW 107 m3 11100 

~filli 12romus effort JIIPU 106 m3 1: 1000 

Promof UBC1.BUrO po t 
109 iiI3 1 

Deciprocef of dpe t 1:10 loB m3 

Contipromcf fillhing t 1:100 cpo 
107 m3 

J.IilliproHof efficiency t 1:1 000 mpo 
106 m3 

l'rQmin l{Oo.au.ro pi 
109 m3 

=sizeloss 1 
109 m3 

Docipromill of ~ 100 m3 -a-- .. BizoloDS 1:10 
10 m3 

Ccntipror.un fishinc cpi 107 m3 
= sizelocs 1:100 

107 m3 

~Iillipromin illtonaity ap1 106 m3 
106 m3 

= sizo1cBD 1:1 000 

. C 12 
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Tho iOoorol o.BllOOmncnt of tho f11lh:1J18' palter boc<JlllOll much 1l1lllplor ,Ii til 
such c. eelection of the units ocalo. 

For tho full nnd unifo:rm ossesBm(''flt. of nll killdD of f'iIlho:;:y mode by ·;;110 
vcrioUll modern dovicoa tho folluwinc dct~ ImlDt bo ~vnil~blol-

.... The fiflhinq pOlTer of tho fiohin(, Gearo 

l~or eo.cll fishillt;i CCflX of tho inc1ust:dnl filihory tho fielling pouor Ilhoul(l 
bo sotcbliflhod by ono of the cbovo-montio!)Jd mothods r-.nd ohould bo indio~ted in 
itll 'pc.cspm:t' (for tho industricl me'\;hoda. of fillllinc) or directly in 'o;ho 
nominc.tioll. For o:=p:ie; tmp JlIIIll - 7.2, 1.0. -tho tn>.p thet fiches 
7.2 :c lOS m' \Tctor por 2L!. houra of continuous £1sh:1.n8'. 

.- ~ 

2. The nunbcr of fiebing co=.nnd ,. Tho Uluaber of cl.sya tillhed 

For trmTl fishing gears it is );lOro oonvoniont to carry out tho ooJ.:iecUon 
of dctn in hours of ·i;=uHn~ elld thon to collvert them in"to dqs. 

For puraiIlG, drift fishulG GOnrs and Genre E'.pplied \1i th tho daviocll for 
cttrc.ctioll of fish to tho fishinc =eo.. Cll \ToU os for trawl ffCnro, it ill nuces0ru::)' 
to in"i;roduco tho count of the ~ctive \Torkiue tine of tile fiohi.n(.r genrs mecou:rod 
in houra md to roGistrcte it in "i;ito boat lOG'll. The SUIlIIllQ.1.""y nULlbor of fishinG 
houro divided oy 24 \Till chnrcctorize, in -tilio ceso, ";;he number of fif4lina d..-vo. 

For the cppro::jJllD;i;o count of the fishiIlt; timo by these fishiIla co= 
tho product of the C'.ver--....ge durcUon of tileir cot! ve 1I0rk per cycle by the nuuber of 
cycJ.os Cell be used. 

In the firllt ceoo it is sufficiont to colloct the dctc only on ule number 
of fishinG hours, \Thile in the second o::>.so, tile dcta. on the cver;:,go d=.tion of 
fishillG" pur cycle in hourD and on the numb or of cycles will be neoded. 

For the stctionery £1shing ge=s thedcto. on tho llUIilbcr of ~s s"'en";; 
in fiahbg arc sufficient. 

For all other fiahine ge=s tho <1.."'.te on the twe of ~ctive fiailinc pex 
dc¥ \lill suffice. 

4. Tho cntch 

The catch for 0.11 fItJlrl.ncr ,JOnro ohculd bc"represented by opec1ell of" fish 
in tons llith on indicdion of the twe ane plnee to <Jhich this oatch rel~tos. In 
order "~O fncili tate the collection of date and to increcSe tho precision of "~;lO 
fishOJ"-,y (1.o.ta., it lIould 00 cdvis~ble to olroorato and to havo ill U10 fiaiilil(;' 
vossels -ehe autonatic devices for the re[;':i stmtion of U10 follOlring pC'xvllletero: 

1. Humber of houra' trmTling 

C 13 
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2. Time of o.cti ve oport'.tion uf purlic aoinos 

3. Dumtion and length of drifts of '~llo vOGGels \lith fishiIl8' crc= 
4. Dumtion of the notion uf the fishinG stimulators (liGht, 

olectric curront and 00 on), 

All theoo doviceo can nppnrontly bo ,"ory simplo nnd cheap; hunevo.:', thoir 
t'.pplication \'Iill cllml 'cu inoronoo groc.tly "\.110 qua.Uty of tho count in tho 
fi:3ilory =d to brin;j it to a really soiontific boae. 

This, in turn, opono tho puooibility uf tho mure concro'i;o mn.n .. 'XI'ol:lcn'i; of 
fishin.~ cfforto in the fishory, orontoa tho cond! UOllO for tho oonuidCl:c.illo 
simplificC'.tion of tllo soientifio t1ahory lIu.t1atioD nnd for tho wider c.pplication 
of cO!D1JUting tocimiquo. 

BOll1dos,obtcllliIlG tho unitod quantitntivu OIIDGllament uf tho lI!locios, 
all tut;'Cthcr and enoh une Gop=toly, undor '!lodom oond! tiono 1s vary 
important for tho otudy. of tho intorrelation bot'lloon tilC stock and tho ficho1.". 
n io aloo of croat ir.lportonco fur tho olaooration of tho thoor'J of tho optiI.ci 
cc.tcil ~. for tho oolution of othor oc1cntific probloms. • 

This method cllOl,'8 tho do'i;emination in conp('..rc.ble un:I. ts, of tilO fi::;hii1(; 
ponor and othor characteristics of fishillG in earlior yoar3. Tho usc of 'i;iuo' 
nothoc1 io of 3110cial intorost /\II to tho ootiu .. ."tiun of tho dynamics of fillhin.:; 
officioncy in rol('.tion tu tho ~co uf fi 1'lllin6 offort in tho most iLIpOr-j;r.nt 
fi:'lhillC a.rccs. 

An important o.dvootO{l'o of "i;llC proposc,d oys·tom of uni to for moC':aurlftG·· 
fishing lioc in tho fo.ct toot it m..V be usoC. to provido tho bnois for tho 
qucnUtc.tivo ci1crcctcrictics of tho opemtic,n of a floet in ,jurkin{;' uut ". . 
f.uturu plena on tho bMis uf tho rc.Uun.al Ol:ploi'j;otion of tho stock and fi~ 
tochniquo. 

T'no un:I.fico.tion of fisllinG un! t moo.suros io o.t prooont oquci.ly impOr-i;('.;.lt 
both for tcc.bnical a.nd for biological pw:poilOS. 

C 14 
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D:Lasram Formula .. 

V=a5S 

V=aenS 

Figure 1. The gears the fishing power of which is defined d!:rectly. 
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Hshing gear 
Fiab1 ns power 

DIAGRAM 

Determined 
parameters 
Radius Coeffi
of at- cient 
trac- of 
tion fishing 

continui-
ty _______ =

_
~
 __ .~-"~,.:.._-~~_~_=.~=_ ...... ~_=_' _ _..= _ r 

FISH PUMPS 

LIFTING 

NETS 

, 

____ L ____ _ 

x) T and 'iiI - The period of t~.me during a day when the 
lamp is awi tchec'. on and :fish pumps and 
nets are respec1;ively used. 

Figure 20 The gears the nehing rX';ffe"J! ,,1. >!hie;;, ~>" defined 
experiJJlente.ll:y • 
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SET GILL 
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P1.slling. power 

Basis 

2 
rn:eana~q;T.Cvw· v=1f~a tE -' ~ 4' ~c. 

- .... - . 

~-V=~lfni7LRh,,;o:e4'na 

Fisure ,. !l.be sears the f1shin.~ power of which is defined 
by comparison of cat::hes. 
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reNA? Res.Doc. 73/118 

APPENDIX r 

FISHERY PARAI,lETERS ASSE!;SMBNT !lSTfiOD 

(ADDITIONAL COMMENTS AND CLARIFICATIONS) 

by 

Dr. A.I. Treschev 

International Council for the E:~ploration of the Sea at its 
60th Session (C. Res 1972/2 :8/c/) dec:,ded to hold in IJmuiden 
(Holland), Hay 3 through 8, 1973, a J!e~ting on Engineering Aspects 
of Fishing Gear, Vessels and Equipment and on Statistical Problems 
of Measuring Fishing Efforts. Among -:;he Meeting's objectives, it 
is pointed out that 

"in pursuance of the issues rai.:;'ed by S.A. Studenetsky 
(Doc.C.H. 1972/D:5, referring to A.I, Treschev, Doc.C.M. 1971/B:9, 
Dr. A.I. Treschev be asked to submit to the Meeting of the Working 
Group a ;laper illust'rating by means 'If worked exaaples referring 
to USSR fisher~es tho application of his proposed new method of 
measuring fishing effort I and that o'ther countries evaluate the 
merits of the method applied to theiJ~ own fisheries and report 
their findings to the Working Group". 

1. Essence and Representativity of Method Proposed. 

The ':Iethod relies on the following basic assumptions: 
Fishing gear capacity (power) Iv (in ,~onjunction with a certain 
class of vessel, crew and equipment) is described by the water vo
lume (Vs ) fished per unit of tim~ (T,!), i.e. V ,C 

W=-T'-
where Vs - is ostablisbed for differ,ant gear classes by the mo

thods indicatod in Doc. C,M. 1971/B:9, and measured 
in volumotric units; 

'lj .. ~ is the time when a gear is in active (fishing) state 
and is measured in 24-houT periods and registered 
either in ship-log or by special-purpose instrumentation. 

, , 

Fishing effort (U) - is the product of the fishing gear capacity (W) 
multi~lied by its active rishing time, for any period 

U=w~, 
Here the time T2 is measured in the same units QS are ,acoepted 
for fishing capacity,i. e. 24-hour p'9riods. 

;0 Fishing unit Me,asures by A.I" Tre3cr.03v (Doc.ICES.C.M.197l/B:9). 
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Fishery Efficiency (Ef) -. 1s the catch (c) per unit of 
fishing effort, viz. 

E - c 
I --u ... 

where C - is tho catch in metric tons, 
U - is the :fishing effol't in volumetric units. 
~ince the fishing efror~ in terms of the accepted measuring 

system re,rasents:. 

U- V. ·7;2 - 7t 
that is tho volume of water fished, then tho fishery efficiency 
indicates the catch por unit cf' the volume fished. 

This indicator is essentj~l because, the fishing effort being 
constant, it describes the productivity of fishing areas, in the· 
same way as th'o· harvest per W'!.it of agricultural land provides 
an index of' land f'srtility in agriculture. Its changes give a 
rnCaBuro of: evaluating the validit.y of the quotas sot out for 
catches and offorts. 

Under l:lixod fishery, i.e. with the same object being fishod , 
by· difforent" genrs,· the application of the proposed method prosonts 
no problor.1 boc,ause the fishing effort of' different goar cla·a·ses, 
is Inea~ured in the same uni.ts and, thorof.ore, cay be analysed ·and 
limited for all tho ~Oars and for each· one in ?articular. 

Represontnti·vi ty of Bathed 

For the purpose of' cheching on. the method I s re!lresentativi ty, 
tho corrol~·~.;i._()~ hQ_~ }lt~o_n inveEti.g£lted betwo.en the catcp and the 
following p?,ramoters; volwae of tlie ·water fished, tho· length 
and displace~ent of vessel and capacity of' tho main engine. 

The degree of int~rrelation WQ~ assessed using correlatioR 
ratios (Seo Appondix). The calCUlation data used wero those of·the 
Soviet fisheries in subareas 2,3, it t 5, Qnd 6 north-west Atlantic·. 
Because thero waS a marked difference in tho fishing situation 
between subareas 2 and 3 , on "tho one hand, nnd subareas 4,5 and 
6, on another, all cnlculation,s were Clade in relative i'iguz:ocs. X). 

Catch 
Catch 
Catch 
Catch 

Th'e findings were as follows: 

Rolations , 
per ho~r - total displacement 
per hour - vessel length" 
p~r hour - ,m~ster ~ngj,ne" capnci ty 
per hour - fjshing ca~acity 

• I , : • 

Correlation ratio; 

- 0.82 
- 0.79 
- 0.88 
.• o. ll.7- ~ _c. 

It follows frol:! these data that the technical parameters of' 
fishing vessals (length, displ~ce~ent, H.P., etc.) Qre not related 
through close functional dependence to the results of fiShery. 
It is usually. conf'ii:clnd· by' the :fact that the swaG vessels 
operating at the Same time in the snDe areat·subject to the type 
of trawl, show Q variation of per hour catchos in a grent lilJi ts 
(for data considered up to 30) porcon~. It indicates that the 
technical pnraceters of vessels, if applied a.s the aB.ses: •• ~ t 
critoriil of .fishing effort, Qr3 not enough representative. The 
fact that the" corrcl·o.tion rati.) of ~iltch per hct,1r of trawl:i..ng uJ'ld 
fishing cil~acity is closo to u~ite (0.97) pOints to thoir closest 
functional dependence. "- .... , 

x) "}I'or every aroa, the Q8an per hour catch with D. bottoD trawl 
of a rn1RT-type vessel was assuoed for unity (OTST-7). 

05 



- J.:I -

This is one of the reasons why thE, author has selected this 
cri terion as the initial value for oeasuring fishing eff.ort a. 
Besides, volur.le fished as the chof'en oeasure of fishing co:->a-, 
ci ty in cOl:qarison with all other l::lethods, have the followi~~g ad
vantagesl 

• s 
1. It perDita to obtain the Dost accurate assescent of the 

effecta of fishery on the stocks: 

2. At a certain productivity.of the fishing area . (with an 
established optioal perr.tissible catch per unit of water volueo) 
it perl:)i ts perw:l,nently to obsorvo the relationship botweon tho 
stoclts and fishery which. l::lay servo as an ir.lportant cri torion to 
assess the validity of the quotas sot out for catches. 

3. \'hore there has be~n a pr,~lioinary evaluation of the 
fi shing capacity of fi shing' gear, .-1 t will be easy to detcrl::line 
fron only two indicators, nacoly:, the nUJ:lber of goars and thoir 
tir.l0 on active duty. 

4. It is universal,tor all fishing gear classes. 

5. It lends itsolf to accurate control and distribution 
betweon countries, areas and fishing gears. 

6. Under r.tixed fishery it permits to obtain a differential 
aSSeSSl:1ent of fishing ef:ficiency \fith respoct to every particular 
object. ' 

7. Because fishing capacity and fishing offort stand in 
no relation to the catch ~ut represent, in of:foct, no core than 
technical and op~rational parru:U:lterfl, no uncertainty is adr.litted 
to deternining tho latter I S values, as being dependent on ,tho 
patterns of fish distribution and bohaviour, wenther, otc. 

B. It is no londer necessary to apply any conventl.o~al 
values and salibratod gears, \~hich involvos always great 
errors bec~use of large variations in the conditions of fishery, 
e:fficiency of fishing gears and equipcent, arid skill of tho 
crew. 

2. Hethod as appliod to Stocks and Fishery A..~alysis 

Tho use of the cothod for stoclt and fishery analysis cannot 
be ex:c>lained, unless we have defined first tho concept of "the 
intenSity o'f .fishery". The latter cocprises two values: 

intensity of yield and intensity of :fishing. . 
Yiold il),tensity (~) is understood a's the ratio o:f tho catch 

of n certain species (~ to its stocks <An: 
:.\ - ...!!.S. V- N 

Under the fishing intensity we understand in this systen 
of oeasurin'g fishory parameters, the ratio of tho water voll1r.lo 
fished (V,) to tho' volune of the fishing !lrea ,(V) 

1::1 
Under rational fishery, the fishing 
known but properly controllod. To. do 
of relative :fising intensity. 
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Rolativo fishing intensity (j) is the ratio of the actual 
fishing intonsity rate .(11, US -defined froe fishory datu, to 
its optir.lal value(IO'ltl deriving frol:l the condition of rational 
relationship botwoon" stocles and fishory, i.e. frOl;! the biologi
cally dotercinod value of the ~ossiblo harvost per one cubic 
kilot1oter of wator volui:le in the given area: 

. I J==---' 
Frot:1 this ex,rossion!Ot.;!o can infor that with j less than 

unity tho fishing'intol1sity is insuff'iciont and should bo 
ellhancod, while ,j noro than uni ty indicntod that tho fishing inton
si ty has roached its lil;!i t and should be reduced accordingly. 

Hethod as A;nliod t:) Rogulation Practices 

Let us aSsw:Je that the rishing effort of the 'country A in 
nreullfor the tiwl t is oqual to V,; th,? fistii'ng' effort of the 
country B in urean for tho tir.lo t :.5 oqual to Uz ; thofiohi:1.g 
effort of the country C in 'aroa n j'or tbe tine tis oqual to V[; 
the suppary offort of these three countricsZV = VI + O2 + U3 ; 
and the countries I catch in tho sU:Je arOn for the saCle tiCle was 
[C ; then tho cutch por off9rt has tho ford: 

EC 
ZU 

Lot us aSSW:le f'urthor that i'; has been :found nna.lytically 
that the givon tine poriod (one y~ar, for oxanple) is such that 
tho suw:1Ury value ,of tlio fishing 8f'fort in .area n has been opti
nal, i."l. in full 'accordance with'tho stock. Also, x tons of 
f'ish has been takon per unit at: the water voluno f'ished (e.g. por 
one cubic kilol:lOter). Let us ,aSSUI:lO finnlly that the general 
yield quota.£or a particular fish specios - Cq tons - waS detor
l:lined f'or the sal:Jo ure·a for "the n·3xt yoar using stock assessnent. 

As a resui t. the totalquotn" of the eff'ort in the gi von 
yoar Day be dofined AS: 

" .' 

..f.l." " , 
X ::: if cub ~ kilol:leter 

Approxil:JQtoly. tho totu'l quote of ·tho effort cl\n be 
allocated botwoen the count:fies in the sal:JO proportions in , .. hich 
catch quotas are usually ditributed. Yet it Can be distributed 
with greater accuracy. i.e. proportionate with the actual fishing 
ef'fort of every country. using the Swept Volul:Je Method. 
Thon the countrios with less advancod f'ishing technology will 
receivo n rolatively higher quota of fishing effort per unit of 
the catch quota than the countries with advanced technology. 
This requires that oach country sh.ould r.lDite preliClinary estil:Jatos 
of' the f'ishing cApacity of her fishing gear, as provided in Doc. 
C.I1.1971/B:9 and thore after enter these into the fishing gear 
certificates to be kept on board the ships. 
ExaJ:Jplo: calculation of fishing capacity as it is shown in 
Table 1. IVhothor or not the estir.:atcs aro accurate can be vori
fied at Dlly tine by the International Inspection for fishing 
gear paranoters and opcrution Doce ... 
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~. Control and Statistics 

Control of the fisoini£ effort under using of the Swo.)t 
Volur.1O Hothod is to be undertalton, in the cain" on tho national 
basis. Each country, as it dirocts its vessels off into the soa, 
should supply therol with an assign<:tent specifying the value of 
fishiag effort lri thin the bounds of the licit it haD 'e'stabli shed. 

The captains are duty-bound to register in the ship logs 
tho actual operation tice of a fiDhin:; gear and note toward the 
end uf each day the add-u~) total of fishing offort consUI:lption 
(ex:,ondi ture ) • 

An international inspector, as 110 pays a routine call to 
the ship, cocpares the .fisiling effort li::lit issued for the ship 
against its total consueption as of a certain date. 

In order to nake it ir.tpossible for any particular country 
,to issue nore licits than it is entitled to issuing, the licit 
cards are to carry a steep of the Fishery Control Co&~ission 
(Convontion) for the giTen area. . 

For the pur~)ose of l:tore exact control of the fishing effort 
consur.tpt.io~ in the futUre use can. be r.Jade of olel:lentary instru
t:lents to record on a sealed fil!:1 the tice of goars operation in 
the fishing r.lOdo (for eJ:ar.lple, tho tice .when a trawl is at stopper). 
The list of the necessary instrw:onts is given in Doc.C.H.1971/B:9. 

Ap::>lication of tho Swopt VOlur:1O Method of fishery paracoter 
evaluation will cause if only a r.inor change in statistics, such 
as is being currently subnitted by the Conventions Cor.~ission 
countries. Thus, in Table 4 (Statistics of fishing effort and 
nor.linal catch by diVision, r.lonth, gear nnd country) of the 
ICNAF Statistical nulletin, under' the heading "gear", besides 
the tYi)e of gear, there oust be an indication of the latter IS 

fi shing capaci ty in procs, i. e. in the units equal to 109"13 • 
2~ hr 

Thus, instead of "OTST" there shculd be "OTST - 035" where 
035 signifies that a given gear c.s applied froe a given ship 
during 2~ hour~ of continued fishery is capable of fishing a 
wator volUl:1e of 0.035 x 109 cub.r.·:. 

Tho colucn "days fished" shC'!.!1d con.tain data on the tice 
of the active gear operation over a year. The colur.m "hours fished" 
is to be ruled out. All other stctistics shall be presented in 
tho sar.lo fore as before. 
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TABLE 1 

;;;XAl1PLE: Calculation of l'il3hing Capacity and Annual 
Fishing Effort Developed by a Fleet (r·eo.l data 
for a USSR Fishins Fle~t, 1968). 

essel ty;?O Trawl Tral11 Tra\d Fish. Hours Fish. NW:lber Ji'i sh. Floot's 
opening covero.&o ca;?of of' effort of cap. fish. 
arOa per hour g.ear trow]. .. of' vesls of effort 
0 2 x) 1:1 in con';. per vessel fleet 

with annUt:l 
JO'II/J ves'l0l ()' J 

~:: {O',/ -111 4 I M 

" 
)TST-7 ) PR n 396 200 7400 0.03552 244E; 3.619 16 0.56il 57,90 ll 

)TST-7) B1'1RT n 352 150 7400 0.02661l 2300 2.552 03 2 .• 211 211,816 

JTSI-5) RT n 25 94 5926 0.01337 2000 1.114 IBo 2.407 200,52:) 

nSI-4 ) SRT n 23 66 5926 0.00939 5.40 0.211 189 1.175 39, 13 79 

, 
6,961 '510,119 

x) Tra\d oilening for vossels: PR 430 4. 61:1 200 2 area x = 1:1. ; 

HMRT 37.5u 3.90 1500 
2 - x = ; 

24.71:1 3.81:1 
2 

UT - 'x = 941:1 . ; 

SRT 17.5::1 3.80 661:1 2 - x = ; 

, 
OTSI - otter trawler lfith side trawling Categories of Vessel Tonnage 

OTST - otter traw10r with stern trallling 2 - 0 - 51 t 

OT - otter trawler 3 - 51 - 150 t 

RT - pair trawler (twin fishing) 4 151 500 t 

RS with purso-.seine 5 - 501 - 900 ,1' 
6 - 901 - 1800,t 

7 - l:lOre than 1800 t 

09 
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ANNEX 

Study of Correlation between Catch per Hour of Trawlini; 

and the Following Paracloters: Displaceoent and Length of 

Shi:" Capacity of Main En<;ine, and Volur~e of '-later Ji'ished 

(Fishing Capacity). 

D 10 
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Correlation ratio is detercinod on_the for.rula: 

whore: 1 - interval rlu:',lbor of value x; 

j - ordinal nur.lber of interval of value X; 

;'j - i!1torval centre of value X; 

Y /Xj - r.lean vl\lue ot' Y for the x-th interval i 

I:lj - nut:lber of points whose (Xij , Yij) 

x-coordinates are'found in j interval; 

a) COl:lllute>tion of Correlation Rntio catch per hour 

- length of vessel [L,m] 

Length of vessel, m 
( xi) 

84,7 
82,2 

79,2 

54,2 

50 ,3 
43,6 

Catch per hour (relative units) 

(Yi ) 

1,0; 1,21; 1,0; 1,05 

0,98 ; 1,57; 1,95 

0,9; 1,3; 0,6 

0,26; 2,03; 0,74 

0,24; 

0,21; 0,17; 

011 
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Correlation Grid 

Interval j I 2 3 4 +7 .8 9 

L 40-45 45-50 50-55 55-+75 75-30 80-85 

Xj 

Catches - 42,5 47,5 52,5 57,5+72,5 77,5 82,5 
~; 

0,24 
0,1-0,3 0,2 0,21 0,26 

0,17 0,23 

0,3-0,5 0,4 

O,5-C,7 0,6 0,6 

0,7-0,9 o,ll 0,74 0,9 

0,93 1,0 
0,9-1,1 1,9 . 1.0 

1,05 
1,1-1,3 1,2 1,3 1,21 

1,3-1,5 1,11 

1,5-1,7 1,6 1,57 

1,7-1,9 1,8 
1,9-2,1 2,0 1,95 

iil:h, 0,38 ° 1,47 0 2,8 5,21 
i .. 1: 

m· I 
2 ° ° 3 7 

1f7.' 

~ ., 1 !)I.' 0,19 '0 0,37 ° 0,9' 1,25 Ir' m; Lj d ~., 

t _ - 2-

Cot:lpubtion: ? ~i (~/(' ~ YJ ,-/. ,. 
012 



0,19 

o 
0,3'1 

o 
0,93 

.Y~ 

0,17 

0,21 

0,23 

0,24 

0,26 

0,60 

0,74 

0,90 

0,98 

1,0 

1,0 

1,05 

1,21 

1,30 

1,57 
.-
1,95 

y= 

.. .. 

0,34 

- 26 -

- - - ~ - -;, 
Yj. -y (fI;1J,- 11 J m· fnJ (Yj)l' -!I ) 
- ~ 

, .. -. (. . 

-0,65 0,4225 2 0,8 /150 
.. 

-0,34 0,705 6 0 0 

-0, ill 0,1369 4 0,5476 

-0,:14 0,705 6 ° 0 

0,09 J,0081 3 '0,0240. 

Q,"1 0,1681 7 1,1.767 

. z. = 2,5936 
/1 _ J. 

COl:1putation: ~ (Yi - y) . 
;.. :1 

Yi. - Y (iii - ii) L 

-0,67 0,4489 

-0,63 :;,3969 

-0,61 ~J,3721 

-0,60 0,3600 

-0,58 0,3364 

-0,24 0,0576 

-0,10 O-i-o lOO 

0,06 (),O036 

9,14 0,0196 

0,16 0,0256 

0,16 0,0256 

0,21 0,0441 

0,37 0,1369 

0,46 0,2116 

0,73 0,5329 

I,ll 1,2321 

...;-
4,2139 .::::.. = 

013 



fJ- /2.5936 1= 

l- V 4.2139 

- '<!.'/ -

0,79 

p. Calculat:\.on of Correlation Ratio Catch 

p,er Hour - Displacement (D,T) 

~able 3. 

Displacement Catc.h per hour 

(x. ) 
l. 

(Y;i.) 

3800 1,0 ; 1,0 ; 

3362 0,9!); 1,57; 
3275 0,9 ; 0,6 ; 

912 0,26; 0,23; 
737 0,2'+ 
545 0,21 ; 0,17 

014 

(relative units) 

1,21 ; 1,05 
1,95 
1,3 
0,74 
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e _ -).:l, 
Conputntion: [. mi (Yjx

o 
-!:J 

/~I 'I 

;~~ .Y;Xi -IJ 

10,19 -0,65 

:0,24 -0,6 

.0,41 -0,43 
io 0,84 
! 
11,22 0,33 
! 

'0 0,El4 , 
I : 
jl,06 0,22 
I 
; 

f} -='12.8179 
"{ - 4,2139 

, , 

( Y;x; ~!I ).2 . 
C,11225 
0,3600 
o,18 l!9 

0,7056 

° 111411 • 
0,7056 

.0,0484 

= 0,32 

i c> conputation of" Correlation Ratio: 

m, 
2 
1 

3 

° 6 
I) 

4 

:catch ~er hour - cain engine capacity 

Table 4 

0,8450 

0,36;00 
0,55:47 , 
o 
9,8664 

° 

I 
, 2,3F9: 

I 

, 

(N'i h. p. r 

I I 
I-ia~n ¢l1gine 

I 
Cui)Qcity, h.p. Catch per h,our (lrelhtive units> 

. I 
I 

; ("i) ( Yi ) i ! 

2000 1,0; 1,0;: 1,;21; : 1,05: 
12320 0,98; 1,57; 1,95;: 
1340 0,9; 0,6; 1,3; 

800 0,26; 0,23; 0,74; 
540 0,24; 
400 0,21; 0,17; 
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&r .. 
'" --)J 

Cor.,;>ut "ti On: ~ 17/. (.!I;X' - y . 
J~1 , .. 

-
0,19 

. , 

; 0, ~4 

'0 41 , 
o 
0,93 

,0 

)1,06 
o 
1,50 

'-
h. _-if 3; 2[', Ii 4 .( -V 4,2139 

II 

-0,65 

-:'),60 

-0,43 
-0, ~LJ: 

0, <)9 

-0,34 
0,22 

-D,,~l.l 

0,('6 

= 0,38 

If II 

I77j (Y4. -y).I. 
( , , 

0,4225 2 o,ilLl50 
, 

0,3600 1 0,3600 

0,1849 3 0,5547 

0,70)5 6 ° 0 

:l,0081 3 0,0243 

0,70 56 ;) 0 

0,04R /l '* 0,193'6 

0,7 056 ° ::> 

0,/1356 3 '" 1,3°9" 
I 

."[ = 3,28~4 

d) Cooputation of Correlation a~tio catch per hour -
... I . . Irlo9 CUb .... '.] ~~S11.ng c"pac~ty _ 24 hr. 

Table 5 

Fishing 
! 

, i 9 
cn:'acl. ty i 10 CUb.I:1.J 

24 hr. 
Catcll e,er hour 

(xi) 

:::,0173 1,0; 1,0 

0,::1958 1,21; l i 05 
0,0162 0,90; 

0,2570 1,57; 1,95 
0,0152 .1,9; e,6 
0,0986 1,3; 
0,0098 (,,26; 0,23 
0,0352 (;,74; 

0,00-/2 c,24; 
0,0:)68 0, In; O,l? 

(relative units) 
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e - -)J 
COl:lpututiO:l: ~ 1r!I' ( iI/Xj - Y 

Jr 1 

Yj'ij !fl(' -!:J 
'd 

0,22 -0,62 ::',3244 5 1,9220 

0,90 o,06 0,0036 5 0,0130 

0 -0,134 0,7(;56 0 0 

0,7 1• -0,10 C,OOIO 1 0,0010 
" - (), ill. " 0,7(;5·6 0 0 

1,19 0,35 °1 122:3 3 0,3675 
~ -0,8 ll ~' C,.7056 0 0 

1,76 0,92 0,,8464 2 1,6928 

Z .- 4, 001 3 

-1,- ---"- ----) 
b _V 4 ,001 3 
'( -)4,21 39 = 0,97 
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APPENDIX II 

:l:NGINEERING ASPECTS OF SHEPTVOJ.,ID1E I1ETHOD (SVH) 

DEFEIHTION PARAl<iETERS OF FISHERY 

by 

Dr. ; .... I. Trcschov 

7ishing effectivity (:1:) de!)'.)nds upon three factors: 

1. Swept volW:le (V). It chnr.cterises the degree of' ~o. 

cov.ered.wh1ch·i~ fished; 

2. Degree of fish finding (r); 

3. Catchability of' fishing gEar (q): 

Catch 

----- . -------•.. 

v 

Catch 

/ 
/ 

r 

E = fl{v,l",q) 

S. V.H. shol.s us how these fa(,tors should be considered. 

V - do;?ends on the square of. the r.louth of the gear 

opening - S, S?oed - y aIld fisbing tics - t, 

In other words: 

v = f2(SI 'ftl 

Fron another ~idG! 

liP = hors" powor of' eng.'.: ...... ,; 

q 

'~f vessell L - Length 
.ovar all' 

ot' vessel 

.. - . ., 
~. coaff~ci9nt which depends 

i>n forn of' vessel, propel lor and 

'."ear) • . , 
E8 
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Kw - is a ·coeficient which 

charncterises the influence of 

"cather. It can be the Beaufort's 

scale of the sea state. 

In results of iavestigations of these factors, we can 

obtain: 

v ,~1 v v 

\\ \", ~-§ classes 0< = coIULt 
of /' 

~ vessels / 

~ I 
q(. ---- HP It" 

l¥hen we havc that we will be able to Itnow the influence 

of all these parar.leters to fishinj; efficiency 

2). Degree of fish findings 
Nv 

r = N:fa 

Nv • the nur.lber of fish discovered in ·the 

fishing area (II - fish in swept volW:Je) 

Nfa = total nunber of fish in tho area during 

fishing tir.le 

3). Catchability of fishinG gear - q - is 
Uc 

q = N'V 

ratio of nW:Jbers of fish in catch (Nc) to 

nueber of fi sh in sl.rept volur:te (!'Iv). 

As we can see in this analysis there is no Gross 

Tonnage becausc it has nQ direct influance on the fishing 

efficiency. SOl:10ti::les we find the connection between Gross 

Tonnage and catches. It only ooans that in these cases 

Gross Tonnage is proportional to HP and speed of vessels. 

This brief analysis shows us how co,y cooponents should be 

included in the deteroination of fishing efficiency and 

why we cannot take the tice ~n the fishing grounds, HP, 

Gross Tonnage, standard gear and so on. 

Swe:>t volul:le is r.luch oor'! re ?rerentati ve because it in

cludes all real influe:nt fac cors and it Can be detert:lined 

in a very sil:lple way. E9 


