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Tbe analysis of tho nystem of tho fishinG unit measuren lTorl~od out in
1969 for trmTl, purse scine and drift not fishorios sholTed that the system of
mcaouring "hero the same units are uscd for DJ.l fishi.ng mothods uill ha.ve vory
great advantages. 13asod on this conclusion, ue tried to 'tTork out and to apply
tho same units of fishing po'\'Tor, f'ishing offort , officioncy and intensJi.'bJ for
bcach oeine, set gill not, long lino and others uscd '\'Tithin the modorn fishcry,
as for tho three mothods of fishing considorod carlior. llith this o.i.m 'Uo divic1c
all fishing goars into tho follOlTing three g:coups:-

1. Goars the fishing pouer of "Thich io defined directly;

2. Gears the fishing po'Uer of 'tThich io defined experimentally;

3. Gcars tho f'ishing pOllor of "Thich io defined by comparioon of catcheo.

The value of fismng pOlTCr is the some for 0.11 fishiIlg gears, 1.0. the
volume of water suept por unit of time.

~le first group, in addition "GO trauls, purse soines and drift nots alroaCly
considcrcd, includos oJ.l d.rnggcd fishing ß'oaro. The characteristic foaturo of
t110 fish.i.ng gears of this group lios in the fact that tho volumc of 'trTater slTept
by tllern con bc directly countod by ·their dimensions Qud parcm.eters of tho
fishing exploito.tion.

Tbc second group includeo tho fishine gears \Tithin "Thich the volumo of
the '\Tator Sl'TOpt depends considorably on tho radius of action of the dovicos
or factors employed for tho attraction of fiSJ.1. to t110 fishing area. Tho
o.ttraetion of fish to fishing ßOars by moo.ns of eloctric light has been studicd
intensivoly, o.nd this mothod io nO"T widoly used in combinntion "Tith liftina
nets (voranda traps) o.nd fish pumps. For different itoms of fishing end sources
of eloctric light the radius of the sphere of fish o.ttraction io dotorm:i.nod
c:h.1?orimonto.1ly. Tbus, for exrunplc, it ,ms found timt this radius at tho sourcos
of olectric light used in tho Caspian kilIm fiohory equoJ.s 20 m, and omounto
to 25-35 m in tho Far East lJaury iishory.

Tbe fishing pm'Tor of tho fishing gears omployod in conjunction "Tith
the dovices for tho attraction of fioh in tho fishing area provided tho radius
of action of tho attractive factor io knalm, cen bo dofined by the produc'~ 01'
tho '\Tater volume conto.inod in tho sphorc of attro.ction, by tho coofficient
01' fishing continuity.

Thc coefficicnt 01' thc fishing continuity is o.osumod to bo the rclo.tion
of thc timo of action of tho attractivc factor in the course of Cl. givcn fiohing
pcriod (for cxamplc, 0. night) to tho general duration of thc pcriod. .
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The third group comprises the fishing gcars that accord.i.ng to prescnt
Imoll1edee CD.Il neither be related to the first rvr to the second graup, beccuoe
thc actual volume of ",rater SlTept by them hes not, for some reason or other,
yio1dod 0. precise definition. It io praposed to determ.ine the fishincr pOlTer
of theoe gears in an indirect lT~, 1. o. by comparing the catches mado bJr t11e:::o
fishing gearc l'lith the catches talwn by the other fishing ecars for 'uhich the
volume of l-m.ter Sl'rept is knolm. Thus, for exnmple, if the catch of 0. drift
net = x, the volumo of 11O.ter swept per unit of time = V=c, und thc catch by
the same set singlc-'\'ralled gi11 net '\Then fishing the some i tems is y, then
thora aro good reasons to beliove that the t'lriknOlni uater volume (Vy ) , suep'!:;

.by a set gill not oquals:

Y V:=
x

In other l'lords, wo assuma thn;l; the fishing pOller of the set gill ndo
uill differ fram the fishing pOller of drift nets so ma.ny times nc the o.vero.ge
co.tchos of the former goarn are more or lens thon the lo.tter geo..rn. .

It is evidently possible uith this method to define not only the fiollincr
pOlTCr of the come type of fishing gears, as in the C'~ple above, but MOO of
cll other neconr:"''U'Y fishing gears foundcd on differen'!:; principlen of fiolling,
for instance, nets in comparison uith hooks, nets in comparison uith trapfJ
etc. It is only noccsoary to romcmbor thc;l:; in this cano not the c.ctu..".l
voluma of thc \'To.ter suept is tal;:en into consideration, but 0. cCr"eo.in con
ventional value is needed to m"press thc fishing' pm'Ter of 0.11 fiohinG aearc
in comrnensuro.ble units.

Blcc.mples of thc estimation of the fishin.g pouer for 0.11 fishing gears
of thc third group o.re giyen belou.

A. Set gi11 nats

In order to dctormine fiohincr pOller of 0. oet gill net '\TC comparo i to
catches uith tho catches of tho snmc drift not: the onnuo.l catch in ccntl1ers
per drift not avora.god ovor tho USSR (by yoo.rs) iD as follolls:

Avercgo for
5 yor-.IC

8.02

1968

7.26

1967

6.83

1966------------------------
7.07

1965

7.03
•

The o.vera.ge catch per Det oinglc-uallod gill not of thc same dimcnoions q::
mcl:cs up 1.78 centners.

11. drift net 30 m by 12 m per 1 000 m drift sllecps the volume of lmter: Vy
equ::::.l to:

vy = 30:: 12 x 1 000 = 36 000 m3•

Hcnce, tho oquivclent vo1t1LlO of uater SlTOpt by 0. set gill nd, Vx, cml bo
dotorm.ined according to tho formula:

1.70 ::: 36 0_00 =
7.24 8 830.

This volumo oqu..'l.1s appro7..imatoly thc cylindcr volume, thc base of 'uhich
is a circlc '1ith c diometer cquo.l to tho 10ngth of thc net o.nd tho hoight cqu..""J.
to itn hcight, i.o.:

v = _1_1....;1;;..2_;;;;0._ .= . 3.14 ..r

4 4

2
30 x 12 =
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'E:r:.rJ: proceeding from the ratio 01' catches~ the follouing fomula con be
used for the definition 01' the fishing pOlror 01' set gi11 nets:

2
V = .,ILI n~

4t

'1.There
1 = length (m)

a = height (m)

n = number of not3

t = time 01' fishing (do,ya).

B. Traps

•
In a number 01' cases ''TC cau find exo.mples of simultaneous applica"l;iol1

01' "crnps 8.nd set gil1 nets 1lhen fishing the So.ID.e i tems. 'l1J.1us ~ for imrcDnce ~

in tilO Don aroa of the 1J.zov Gea SO";; traps and so-(; gil1 nets ,mrc usod in the
bass and brcD!Jl fishery for a long period. Tho !le"es mcasure 20 m in lCJ.1ijch
alld 3 ill in height.

There are three catogories of sct traps ~ -i;he lengeh of a guiding '\'Fil1ß'
bcirlg 30~ 80 8.l1d 150 m~ respectively~ the average height bcing 3 m.

33ot11 fishing gcars are usecL annu...'\lly at the same places and D;i; the same
"\;ll'.le: in spring from 15 lfarch to 20 April~ al1d in autumn from 1 Odobor
-GO 20 Deccmbcr.

In the years from_1946 to 1955~ 1. c. in '(;110 period 01' thc most inten
sive uso of these fishing gcars in the Don area of the Azov Sou? the erultk-w.

catch amounted to:

I. Por net~ 20 x 30 m 3 c

Ir. Per trap (having 0. sinGle hOa.J't) ~ tho
lCl1o<Yth 01' the '\'Fing bcing 30 m 20 c

IIr. Per trap (having a singl0 heart) ~
tho longth 01' the ,ring boing 80 m 50 c

rr. Por trap (having t\'lO hearts),
tho longth 01' thc uing boina 150 m 160 c

Providod that the lengths 01' ordors 01' sot gill nots are oqu....'Ü to tho
lOl1b'"hs of soa guiding "Tings of traps, the ro;i;io of their c<1tchos is as
fol10",s:-

11 = 20 =
I 4.5 4.4; IV 160

I = 22.5 =

Tbe volume of \'Tater s,.,ept ",hon estimated according to thc fonnuln.o :-

V
n 12

na
(for nots)= 4

V
TI 12 a (for tro.ps) to tho fo11mrina:

4
comos

TI 2 120 4.4; III 15 072
4.0;

IV 52 987 1.5I = = -= 37b8 = - =
065 =480 I I 1
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by nots in 1961

by hooks in 1961

4

!...
3

V em.e

62.4 e;

53.6 e;

.1.. n x 0.463
= 3

=

q em.e t

V hook

V hook =

q (trap)

b;y nots in 1959

by hooks in 1959 -

')

TI 1'- no.
V = --~...;;.;;;;;--

4

v (trap) =

C. Hooked fishing goars

Till nO'T, the fishery of spring spmming eod (slcroy) in Uortray has beo11
IIk'l.CI.e by 80t gill nots aud hooked fishi:ng goars (lines aud long-linos). In 1961,
for o::~mplo, 53.15'; of tho tote1 eo.te11 of theso fish lTGro eo.ught by nots, ::md
36.9j·; by hool~od fishing goars. Roeontly, tho spoeifie lTOight of nots and hool::s
in "1;ho slcroy fishory has doeroased somouhat 9 but 9 novortho1ess, these ß'oars
romnin tho essential ones up till now. Skroy eo.teh per fishcInUUl amountcd to:

In thc 30 I S set gill nds ond long-lines 'lero rc.ther lTidoly used in t11e
eod fishery o.t the HUJ:'llt.'1Jl eoast of the Bareuts Soa.

l.~eeordi!lß' to proviollil dC/liD., tho eateh in 1969 por fisherman ol1ßngod in
tho lino and long-lino fishory uas appro::dIlk'l."coly 5 e~mtnors highor than the
eateh taken in tho not fishery. T'nus, if ue "i:;clcc an o.vorage of many-yoar
fiC"Uros, i t o.ppeo.rs that the eateiles per fishoman in not, line and lone-lino
fishories rospoetivcly aro about tho snmo.
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As is seen, tho eo:crosponding ro.tios of the eo.tehes and t11e vo1ume:J of
lmter sl"Tept by traps and set gill nots are elose to oaeh other. Proeeeding
from this \'TG mayassumo tho.t the fishing pouer of traps llith a prce~s~on

suffieiont for pro.etieal estimations eau be cxprossed by thc follol~ for.mulo.:

A lTo~TQgian sot gill no"i:; for eod fiohing in 28 m long, heicht in no"l;ting
boiIlß' 5 m. 'XX) Tho fishing pOiTGr of suoh n not is:

If uo try "CO dotormino tho fishing 110iTor of long-linos, uo suppose in t110
first inste.neo that tho distonco ootuoon the hooks of long-linos procooding
from thcir catehability has bCCIl proporly seloctod. .Thon ol1eh hoo1:: nny oe eon
sidorod as 0. contre, and 0. gnnging as 0. rc.dius of tho lm.tor volumo ouopt, i.o.:-

Tbc 10Iloo-th of tj['.l1gil1o"'S in tho HOrtlOS"ion cod long-lines (R) is 0.46 m.
Suootituti!lß' this vnluo in tho formula iTG thon soo tlnt ono hook of such a long
lino has to OlTeep D. volumc of uc.tor equal to:

~~) lCUZHICHEV, A. B., 1964. Fishing industry of 1'TorlTO-Y. Ed. by VIURO.

~:x) FAO Catalogue of Fiohing Goar Designs, Uo.408, Rome, 1965.
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Having divided tho volumo of uater SVTopt by ono sot gi11 not by O./~l,

'TO 'chon got:-

1 840
0.41 = 4 488

Le., ono net corrosponds to o.pproxinmtoly 4 500 hooks.

Tho NOrTrTegia.n cod long-lino consists of 16 200 hooks a.nd is sorvod by
f"ive fishormon, a.nd consequontly oach fisnerIl1t.'Ul sorves:

16 200 hooks 5 = 3 240 hooks

•

Tho numbor of nets per ono fisherman o.VOraot'l'GS 7.

At tho same timo tho co.tches per ono fishormnn in tho not a.nd hook
fishc:L"'Y, o.S shmm above, are I1pproJ:imatoly c'1uo.l. T"nis memlS tho.t tho r['.dius
of tho sphcrical volumo of ivator SlTOpt by ono hook I1pproximo.toly is not o'1u...'1..L
to tho longth of tho go.nging, but somouhat 10Ilo""Cr.

Lot us dotcrmino this ra.dius on tho o.ssumption that tho catchos and
thc volumos of lTo.tor SilCpt romain tho so.mo, a.nd 8.t tho so.mo timo tDldllg into
o.ccount tho nlmbor of fishing gcars scrvod by Olle fishormo.n:

Y.." so+ gJ."11 no+ = V 1 I"u u ong- J.nos,

honeo,
A- R'7V sot gill not = 3

TI 3 2.1.0

or

TI 3 ~= 7V set sill not=
4 ".. 3 2/1·0

T'n(m, using consta.nt numorica.l voJ.uos 1TC got:

3 x 1 846 ::::: 7

4 x 3.14 x 3 240

IIaving p1aeod tho thus obtmnod vcluo of n in tho formula (3), lTC find
that ono hook of. long-linos end linos in tho skroy fishery Si-TCepS 11 volumc
of 1ro.tor equal to:

v =.4 TIR'hook 3
4 6= 3 3.14 x 0.952

Theroforo, proeooding from thc ratio of co.tchos, ono Ilk'\V o.Gsume tlm.t
-eno fishing pOlTor of hooked fishing geo.rs cen bo dofinod according "CO tho
follOi'TlllB' fomula:

V.hook
4
3

TI R3 n
t

'\-Thoro,
R = radius of the fishing sphoro found by tho a.bove

montionod mothod, nnd

n = numbor of hooks.

In this ostimo.tion '10 usod cntches per fishormnn. Tho tasl:: mißht
obvious1y have boen solvod in 0. much simpler uay if tho direct d..'1,ta. on co.tcheG
per not, long-lino or hook had been o.vailablo.
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Since sat gill nets o:re very uidely distributed and easily
o.ccessib1e fishiDß' eeo:ro, tho do"i:;omino.tion of tho fishing pOller of DlW
COc.sto.l fiohing geo:r by compa.rison of co.tches offers no difficulty.

Ao to the reduction of fishiIlti pOi'TOr in va.rious kinde of fiehorio:::
to the common index, lTe sh...-ul not only defme tho totn.l fishing offort in
the socaJ.1ed Imi:::od fishery l 7 but 0.100 differontieto it a.ccordiIlG tu t110
Idnc1 uf fishery.

!ts 0. result of dividing n.ll fishing ß'"Om's into throc groups nnCl.
m::prosoins tho finhing pOlTOr by tho a.bove-mcl1.tiollCd methods, 'TC mon~.;od

to porfect considero.b1y tho systom of t'l,.o unito 1Torl~ed out in 1969 end to
uno i"i:; for aJ.l kinds of fishory llith nc excep;:ion. Thc sumrn~J to.blo 01' the
mothoc.ls on tho dofiniti011 of tho fiching pOllor of different fishinc g'oo.rs
is Sh01'ffi in Figuros 1 und 2.

1..s 0. common unit for tho fidling pOller for 0.11 fiohing croo:ro tbo
pOllor at '-Ihich 1.000.000 m3 of lmtor is SlTOpt per 1.ll1it of time i8 asoUlUod.
T'.ao ostablishment of this vn.luc of fishing pOllor unit '\mo ba.sed on tho
os"Gim.a.tion givon bolmT.

The fishinl) pOller of t11e most llidely distribu'ced modern traul
(horizonto.l opening 37.5 ID, vertico.l roouth 3.9 tl, speed of tro.lT1iUG '1· l:::nots ~
i.o. o.ppro~tely 2 m per socond) per hour of trauling ( 3 600 soconds)
m..."1CClJ up:

37.5 x 2 x 3 600 = 1053000 3m

•

This io the vo.1ue that ho.s been c.ssumed o.s a unit.

Tbe dotermino.tiollS of tho fishing pOlTer, fishing officioncy end t11e
ilrtensity for 0.11 this rema.i.ned ns proviously (see 19707 Specio.l lIeotil1G'
on IIco.surcmcnt of Fishing I::ffort 7 Doc.Ho. 2) 7 lTith the on1y differonce
tho.t these indices in aJ.1 Idnds of fishery lTcro nlao moo.sured by ~Gho SCrD.O
unilis.

1:. unit er tho fiahing effort is thc product of t110 f'ishinc po'Uor by
tho timo of fishing durinß' n 24-hour poriod; the tiL.le of' f'islune: in aJ.l
Co.::3OS in tho poriod lTithin ",hieh 0. fiahil1ß Geo.r io o.etively f'ishing. Für
the different f'ish'ing geo:rs thio time is uefined in 'ello fo110lTing uny:-

Tr:1uls

Purso seinos

llumbor of hours trmT1ilXi
2,~ hours

Timo f'mm thc becinning of'
shootiIlß' ti11 ·ehe end of
purSil~ in hours

24 hours

x HumlJer of
shootingo

Traps end other
st['..tiono.ry fishil1g'
rroa.ro

numbor of dws f'ishoct

Drift fishinl)
ß'ea.rs

HumbGr of'
drifts

Avo~~c duro.tion of
0. drift (hour)

24 houre

Fioll pumps nnd lif'ting
fishinG' ßCa.rs applied
ldth f'ish attro.eting
devieoe to a fishing
ereo.

time of action of
f'ieh a-et-raeting
doviees per eyele
(hour)

x

2,~ hours

Humber of
f'ishing
eJTeles

other fishitlß' ß'coxs time 01" a.ctiva fishi.rlß :Der Cl'\)"
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Tho fishino offieioney~ 0.0 feund oa.r1ior~ is tho rc.tie ef tho ec.teh for
0. poried ef fis1"'..ing te tho fiohina offert fer tho oame period. Hone0 , 0. l.ullt
of fishillß' offieioney 'tTOuld bo oxpressod c.s fo1ImTO:-

Tons

If thc eo.teh io o.voro.ß'od-·ovor 0. suffieient1y leng poried of time, tho
unit of fishinG' offieioney for oc..ch elo.ss (group) of gca.r l1il1 o.eeumulo.to
0.11 "che poeulia.ritioo a: the fishillß' proeoos ~ ineludillß' fish bcho.vieur c.nd
t110 or(,"Cniso.tien~ technique end ta.etieo ef fiohing. Unliko the mea.suros
uood~ ouch es ec.teh por unit timo~ eeteh por unit tel1IlD.ßO~ ete. ~ "lhieh aro
not eonnoetod uith thc prineipll) of fish.inß'~ tho nou moo.su.rc ef fishinc
offieicney l1i11 ineorpen-.to both t110 cffcet ef fic!Ullg a.nd the dogrco of
pcrfce·t;ion of tho fishillß' tcehnique. l1ith unchc.ngod fisllinG' tochniClUC i thc
fiohi11g pOl1or romo.ino tho came o.nd tho fishi11[; offieioney of tho [,""Onr ui11
ehr..1lß'C proportion~to1y 'trith thc cha.ngos in "cho otoe1;:. Considoring tho;i; 'cho
fiohinG officioncy io bo.sod on ectuoJ. ec.tch dD.;i;a. ovor 0. leng poriod of timo,
it io Moomero lleeurnto thon othor ootimntcs c.rrivod o.t thoorotieo.lly on
t110 bo.ois of va.rious llssumptionc eoneorning fioh bcho.viour.

1!hen cho.nging (pcrfoetiUß) tho designo or fishing' ffOa.rs or 'cllo llctllodo
of their o.pplieo.tion~ ond providod tho fiohing pmTCr romo.ins eonstont~ tlwu

. tho o.veI'D..go offieioney for 0. rc..thor lollß' poriod of time "rill ponnit to jUt\[,'O
IlS "CO tho offieioncy of tho innovations. Thuo~ oueh porfoetiono in tho "i;rc.ul
fishory~ for ~::.mplo~ 0.0 tho uoo of eo.bloo, oloe·trie eurrout, eoncontrc.tillß'
tho fieh in tho trml1 mouth, 0.0 uoll c.o tho toning of 0. trr'.ul !rom t,~o voooolo ~

tho uso of hydroc.eouotieo ote. in tho crivon t:yotom do not rolo:l;e ;;0 tho neano 0:':
L"1.croo.oi.l1{! the fishina pellor, C1,e ua.o oeDotmos llo"i;ieod in tho Pc.st, but
rolc.te to tho mothedo ineroo.oing thoir offieimlcy.

1rnon preeooding from fiehing offert c.nd fiohing offieieney it io
poooiolo te dotormino. for pro.ctieoJ. purpoeoo, e..nd ,rith 0. qui'co sufficiont
c.ccUJ."c..cy, tho fie1li.r1{; intenoity, clifforontly eaJ..lod "t110 intonoii;-IJ of
fiolune" •x)

80 far thero h...1.0 boon nO cloar dofilu'cion of the notion "tho intcnsit-y
of fio11inC", o.s "1011 o.C of ether fiohiIlG p:J.rrlnetors. T"no filJhi.nG· intoneity
'tro.o unc.lorotood by SODO to bc tho ro.tio of t110 squaro ::mopt to tho cqunre
of thl) curfo.co or tho bottom of tilo 'tTntcrbody (croonotriea.l intonsi-Gy or
fiohinG) ~ l1hi1o othoro eho.ro.etori~od t110 fiehitlG intooei-&y a.e boiIlß t110
numbor cf vcoools po.rtieipa.tina in t110 fishoI"lJ, fiehi!lß gOD.re, tino ote.
Tho 1c.c1: of ['.11 ['.ßTcod vio't1point ne to t110 l.U1do::::,oto.ndiI1ß of sueh an inportDllt
"~orn. ßS IItho fiehine intoneity" eror'.toe groc.t difficultios in thc rmc.lyoos
of t11.o fishina offoet on t110 stock~ a.o uoll a.s in tho solutien of Il1..'"'.IJY
oporc.tivo probleme of fiohory roGU1c.tiono.

In tbo civon syetcm ef units~ fi~~ iptonoity moo.ns tbo ro.tio of
tho 'tro:l;or volumc Sl1Cpt to tho ß'onorc.:v~oc.J o:ffustribution of thc spcoios
fiohod. Thoroforo~ tho fislti.na intonsi"bJ io a. oi:Jeloes vcluo.

Por '~ho opceios, on 'Thieh fishing intonsity is ra.thcr high, a.nd of
lThieh t110 fiehing o.roo.e ero elcarly roetrietod (for ino'cl1l1cc, fioundors 01'
cll C'.J:'oa.s, tho epoeioo fishod Oll, tho G.:z::eo.t UOlTfoundlond Da.nJ:;:, cod off
Lofo'con Islo.nds o.nd Ieolc.nd~ 001:'. ba.es on tho Kopytov Bank ote.), both
vMuao ero eOIDDcneurc.ble, o.nd i t prcsents no cliffieulty to dO'cornino 'cho
fishi11.ß intonci-(;y. For tho SPOCi08 on ,mell tho fiohory in only 01ie'i.1tly
dovolo11üd, r-.nd of ,meh tho aro::'..e· of dietribution o.ro oi-(;hor unl:l1o,m or
too vnst s i t io still diffieult to dafino tho truo fishil1lJ i11-(;onsity oy
moc.ne of t110 o.bovo...montionod mo·t;hod. Tho fis1rlnlj intonoity in thoeo ercl:'.e
et'..il bo rough1y o::q>roosüd by tho produet of tho ·fiohi.ng offort by ·~i:l.o oi:Joloeo
eooffieiont of eo.tcho.bili"Cy (in ec..eos uhoro tho eooffieient of t110 eo.tch
o.bility of fisi:una ß'oo.ro is Ull1mOim). Tho vcluo e:i.1a.ro.etori~iIlg thofishinc
intonoii;y 'tTill in thie eo.so bo o::q}roseod in unito of tho fishiI1ß offort.

::) Finhi.!lß intonsity should no'(; bo eonfoundod ,rit11 tbo in'conoity 01' -eho
eo.".;c11 't'Thieh io tbo rola.tion of cc.teh to s·coe1:.

.----: 1·,1

\
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Ir thc coofficient of the catcho.bi1ity of fishing aoars is unlalO'tnt ::md
ca.nno~~ bc determincd, tho fishing intonoity crm be chrun:acterized by tbe produc-i;
of the fiohiIlG effort by thc dimensionaJ. v::'..luc - tho fishi.na officioncy. Thin
produc-l;, o.s lTe C!'.n ooe, is mq>rosood in units of wight, i.e. is nothincr mOJ:>o
thon 0. catch..

In order to charo.ctorizo the fishina intonsity of thc i tOIlls dioporsod
ovor vr-.st arens, tho mothod of comparison of the o.ctuo.1 co.tchoo lTith tho voJ.uo
of tho opti.m.o.l co.tch DlL'<8" clso bo oUlp10yod, provided tlmt this voluo is ImO'tn1
or CCJ.l bo defined. In this caso, tho fishing intensity, o.s in the co.se of "~hc

voltuuos relation, \rill be expressod by size10ss vo.lueo.

In future, hO'Hover, i t is nocossnry, ui"iih tlle dovelopmen-li of tho fishcry ~

'lio aim o.t usine tho only method for detormination of t110 fisl1incr intensity,
n::'JIloly 'lilio true intensi-liy of fishing' thc;!; is the relo.tion of t110 vo.ter volum.e
mrep-i; to tho volume of tho disiiribution of t11e fish.i.ng items.

11110n turning fron tho fislling indicoa (polTer, effort, cfficicncy,
intonoity) of certain fishing ß'oars to the s~ indices of the 't-rarl:: uf the
fishina fleet .nnd flotil1c.s, the o..bove unit8 for DlCn.Suring tho fishil'lß uould
bo too srn..'l.11; theroforo, in c.ddi-cion to the ini:ticl unit of tho fishi.ncr ]!O'trcr
equo.l to 106 end the units for rllon.suriJ.1ß' othcr pD.rl:'lileters corresponc1.i.rlß to i'li,
i-li in n.dvisablo "GO hn.ve oJ.so units uhich aro 10, 100 nnd 1 000 times 0.0 tlUch.
T"nem,if iTC tclce spocific rominc.tions ond dosign."\tions, 'tTO lTill L,"Ot t110 mOD.nuring
sys-i;em of tho indices mcntionod n.s Oh01111 in Tllble 1 belolT.

To.ble 1. Scale of finhil1ß' unit neo.sureo.

!feme Purposo Abbreviation Frnc~i0Gni~f UD.oic

Fromm lIen.suro 109 mpm
24 hours J.

Decipromm of c1pm 108 m3. - 1:10
24 hours

Centipromm fishing cpm 107 m3 1:100
24 houro

Hilli]!roIIlI!l pm-rcr mpm 106 m3 1: 1000

• 2,~ hours
._-

PrOt1US HQn.suro 'Cu 109 m3 1

Dec~promus of dpy 100 m3 1:10

C01yciproI!lUS fishi.nB' cpy 107 m3 1:100

l1il1iprop!Us effort mpu 106 m3 1: 1000

Pramef lTeo.sure pc t
109 m3 1

Deciprooef of dpo t 1:10
108 m3

Ccn-Uproocf fishing t 1:100cpo
107 m3

Ili.lliproncf efficioncy t 1:1 000mpe
106 m3

P:romin Hcn.sUJ:o pi 109 m3
==oizolcss 1--109 m3

Dociprornin of dpi 108 0 3
sizc1css J.:IO

108 m3- =

Ccntipromin fishillg cpi 107 m3
si:::elcDs 1:100_. =

107 m3

lli11ipromin intol1lJity mpi 106 m3 ,:-~1l

106 m3
= sizcicGO 1:1 000
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The gcnernl nsseooment 01' the fishiUG pouer beeomes roueh simpler uitil
such e. seleetion of the units oecle.

For the ful1 nnd unifonn e.ssemment 01' MI kinds 01' fishery Ii1.1.de by 'ehe
verious modern deviees the fo11mdnrr dc.t::-- munt be o.vo.ilnble:-

1. Tbc fishing pouer 01' th0 fishing ß'cnr~

For ee.eh fishing gcnr 01' the inclustrinl fishery tho fishing pouor shoulcl
bo Gste.blinhod by ono 01' tho c.bovo-roontionod roothods rnd should bo indientod in
its 'pc.ssport l (for tho industric.l mcthods 01' fisllil.1.G') or direetly in the
nomino.tion. For cxnmple; trnp mpm - 7.2, i.o. the trap thc.t fioheo
7.2 :~ 106 m3 'Uo.ter per 24 hours 01' eontinuous fishing.

2. T'ne numbor 01' fishing ß.eo.:re, and 3. 'rhe numbor of diJ.Y:s fienod

For trc.ul fishing gears i t io Llore eonveniont to ea.rry out the eolloetion
of do.ta. in hours 01' trc.uling end thon to eonvert them into dc.ys.

For pursing, drift fishinG' aoars and ß'Caro cl.lJplied uith the devieeo for
nttrnetion 01' fioh to the fishinc nrea., ao uell cs for "crc.ul ßCaro, :Lt io nocesocJ.:y
to introduee the count of the nctivo uorl--,ina tirJ.e 01' the fioh.i.nß genrs moc.sured
in houre rod to registrc.to i t in "[;he bont lOGO. T'ne SUmmo.l..'Y number 01' fisIling
houre divided by 24 ui11 eharc.eterize, inihio ec.ee, ~Ghe numbor 01' fislling c1.c.ye.

For tho appro:::dI::l...1.·l:;e count 01' tho fishi.ng timo by these fish.i.nc G0a,rs
tho produet 01' the c.vemge durntion 01' thoir c.etive 'tTork per eyele by the nunbcr 01'
eyeles eCJ.l be used.

In -I;ho first cc.so ~ 'I; ~s suffieient to eolleet the da'l:;e. only on t110 number
01' fishing hours, 'tThile in tho eoeond ee.se, t110 dc.ta 011 tho e.voro.{Sc d'U.:!'C.tion 01'
fishing por eyelo in houre n.nd on tho numbor 01' eyeloo uill bo noadod.

Por tho eto.tionn.ry fiohing gec.ro tho dc.ta. on thc llumbor of c4.,,;yo SIlOn"1:;
in fiehing aro ouffiei0nt.

For 0.11 othcr fiehinc; gonro "[;ho dc.tc. on "U10 tit10 01' o.etiva fiohiIlG Dor
d..cs' ,TilJ. ouffieo•

4. Tho enten

The eo.teh for 0.11 fibhing cronro should b6'-ro~rosdiitedby opeeioo oi'fi"oh
in tons 'tTith on indiection 01' the tine ond Dlo.eo to 'tThieh this eo.teh rol::~;i:;oo. In
order to faeilitato the e0110etioll of dc.to. ond to ineroc.sc thc proeioion 01' ~ilO

fishe~j1" dnto., i t 'tTould bo o.dvisc.bIo to alo.borc.to end to he,vo in tilO fishbl(;
vessols the o.utono.tie dovicos for tho registrn~ion of tha follovTinß pnrnmotoro:

1. Hunbor 01' hours' trc.1Tling

2. Tir.l0 of o.etivo oDOrc."tiol1 of puroa seinos

3. Durntion ond longth of drifto of 'elle voosels '\-Tith fishing L,"C8XS

,~. Duro.tion of thc o.e-[;ion of the fishiJlß' stimulatoro (light,
oloetrie eurront end 00 on).

All thooe deviceo ean nppnrently bo very simple and ehoo.p; hOl1ovcr, thoir
c.pplieation nill c.llmT "CO ineroo.ec greo.tly tho quality 01' tho count in tho
fiahory nnd to bring it to n. rooJ.ly seicntifie bc.oc.

This, in turn, opens tho posoibility of thc more eonereto l1L."1J.lo.ßeoen"e 01'
fiohina offorts in the fishery, erontoo the conditiol1s for tllo eonoidoJ."O."ulo
eimDlifieation of tho eeientifie fiohoJ:."lJ oto.tiotieo D.l1d for tho uidor l:'.ppIieo.tion
01' co::nputing toehnique.
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Besidos,obtaining thc unitod quantitative assessment of thc spocies,
all tOß'ethor end euch one separately, under modern conditions 1s very .
imporJGant for thc studY: of thc interrelation boti-mon tho stock end tho fiohory.
r"i:; is also of great importc.ncc for thc elaboro.tion of thc thooI"lJ of the optiao.:i.
co;1;ch ::::no. for tho solution of o"chcr sciontific probIoms.

T'nis mcthod cJ.lolTS the dotermination in conparab1e units-..,of tho fishil1g
pOiTor a.nd othor charactcristics of fishing in onrlicr yoars. T'no uso of "ClUS
ilethoc1 is of special intcrcst us to thc cst:i.a..."tion of the dyn::uni.cs of fishinc
efficiency in relation to thc dyn..'1.ü1i.cs of fishinB' effort in the most inlpartnnt
fishing arees.

Ml importmlt adventa.ge of "tbe proposod sys"Gom of units for moa;auxing
fishing lien in "che fact tho.t i t I!k"W bc used "CO provide tho basis for tho
quantitative charactcristics of the operation of 0. fleet in worl<ing out
future pIons on the basis of tho rationnJ. c:::p10i"i;atiol1 of thc stock nncl fishil1{S
tochniquc.

T"ne unification of fishing unit meo.sures in o.t prcs0nt cquclly importOlrc
both for tecbnical end for bio10gical purposcs.
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Fishing gear Diagram Formula

V=aßSTRAWLS

PURSE e2
QSEINES V=a

4Ti:
- -~._.

e' Q

I

D R 1FT I

V=aenSNETS

DRAGGEn

FISHING

GEARS

Figure 1. The gears the fishing power of which is defined direct1y.
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Fishing gear
Fi.abi ng power Determined

parameters

DIAGRAM FORMULA

Radius Coeffi
of at- cient
trac- of
tion fishing

continui-
ty

FISH PUMPS

LIFTING

METS

- ---_.- ._---

x) T and t I - The period of time during a day when the

lamp 18 switched on and flah pumps and

nets are respectivelY used.

x) Duration of the cycle from lift to lift

Figure 2. 'Ihe gears the fishing power cf wbich is defined
experimentally•
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Fishing gear
Diagram.

Fishing power

Formula Basis

SET GILL

NETS

TRAPS

~ -1- .__ ...~ .
._- ... ---

HOOKED

FISHING

GEARS

--~ ..._- .

~-v=~R'n17CRn ~1LtFa

Figura 3. The geus the fishing power of whioh is defined
by oomparison of oatohes.


