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STUDIES ON TEE ESTnaTION OF FISRING EFFICIENCY.

OF DRIn NETS' .um SlATIONARY FISRrUG GEAR'

By V~F. Mytaul (USSR,VNIRO;Mo'scOW)

In this paper the author endcavours to elucidate the me-
, ' '

thod of eatlmating the eff1c1ency of,a line of drift g11l neta;
th1s efflciency 1n general terma 1s determ1ned by .r...I.T~eahov

accord1ng to theformula aa folIows:

The volume of water swept by a dr1ft line, in Beneral terms"
accordlng to A.I.Trcahov 1s estimated with the formula aa follows:

where:

•
wbc're:

,.
'il • !

" T

w - efflc1cncy of f1shtng gear,cum/daYi
V - volume of water swept by flshing gear,cuci
T -,time of flshlng gear being 1n act1on,days

, <:' alns

(1 )

(2)

'v - water vo lume, awept ,cum.'
a - heigbt of dr1ft,neta in hanglng,m;
1 - length of dr1ft net in hanging ,mi
n - nucber o~ drift 'nets in a line,~cs;

s - drift route,of the'line,m.

Tbe values of a,l ,n (param.eters of a. drift liDe), are gi-
. .

ven.Consequently,the problem~reduces to tbc determination of in-

,terconnection between the movement of flah end of the'neta~

There are basica11y ~wo methods of app1ying drift gill nets
in world fisher1es.The first method: the line drifts togetber
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eonsider several methods of'estimatlng the
line for the most frequent oases in flsh -

.
drift ~1ne, moves. mainly undor tbe

sn1l1ng .ofthe dr1ft buoys and corks •
to the hydrodynam1c resistance of

, ,'..

I·

. .

w1ththe vesse1• tüerringflshing wlhh drift nets In,Northern .
Atlantics).Tbe secondmethod: tbe line drifts sep~ätely (Japa
nese open sea fish1ng for salmon in North-~est part cf the Pa
ci:flc OCe)Ill) •

. In the first c~se the vessel (drifter) isconnccted wlth
• • '. ..' t

thc l;ne bymeans of a.lead line and the whole fishillg:arrange ~

mcnt drifts d?e .to surface currcnt and sailtng of ~lie vwssel,the
,. ,

above-water portion of which undergoes the pressure of wind; and'

as a result ,'of thls thc dritt, l1ne is mainta1ned in spread-out'

conditlon •.
In tbe sccond case·tbe

influcnce of.carrent,because
1s Insignificant.~s oompare~

t 11e neta. ,
Below we shall

'e fflo1enoy of a drift
ing praotice.

. '1.Supposc,that a ilnc drift's undcr tbeinfluence of wind,
. ourrentand engine operation parallel'with its' own level.Let the

speed ~f drifter movement,depcnding ~n'lts saillng,and wind velo

cIty tbc equal to Vd '. current' speed .Vcur. ,~ngle between the
current dircction and nots position -q (Pig.1) •

. FrO:::1 Flg.1: . '.
we oan see that flsbing system: vessel-drift line will move at

a speed and in t'he direetion of Vnet • Wherc . Vnet '~s the resul-

tant of the speeds of drifter movement under. tbc' influenee of

wind Vd and eurrent 'eur.
Suppose ,dr1tt line . AB' - L during a ähort' period of time

A t ::.oved to the position of' ~ tB,t. Elementar! fishing area Af
dur1ng tbls tl~ will be:

Af - L.AZ :.
'. .' • twhere: 6 z - he igbt of parnllelogram ~ B B.

. , . .
From rlgbt trlangi.e II N we find:

AZ -A8 • sin (~-.6) (4)

Introduc1ng thc obtalned value 'into (3) and passing to

the'11~1ts,we have:·
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. After. d1v1ding and mul1iipl1'ing the r1ght s1de of the cqua

l1t1' by dt . and ta.king into consideration, that

ds
~ - Vnet we rece1ve:

. df • L • Vnet • sin (a -.6) • dt . . . (6)

After integrating thls expression w1thin the limits o~ .O:!a we
receive:

where:
Td - duration of dr1ft line movement.

FrOL1 too triangl.e of speeds ODE . Vle Mve:

V t ~ -I rcur. + y2. + 2V • Vd • cos ane d cur . •
and:

Inasmuch as the total' len~h of the drift l.ine 18 equal

to the sum of the lengths of the nets in the line,and the swept

volume 13 equal to the 'product of fish1ng area b1' the height of '

. nets ,we have:
V

1
·• a l' n T.d •. Vnet • sin (. - ß) (10)

It 1s lcnown,that'in the course of dritt when the lead 1.1ne

1s used,the nets become detormed,i.e.net dimensions are d1storted

in height and theretore the he1ght trom lornr.lla 10 1s not in con•

. tormltywlththc est1mated heigh-t of the net in hang1ng.So,tor ,
• I .' \ ' !

the estimationof the actultl,real work1ng height areal one' should:

apply the following well-known tormula by A~V~Zasosov:

(11 )
a

~eal • V 1 + ( P ) 2-
. 2"q .

where: .
&real- real hclght ot drlttnet in operation conditioD~

a - helght ot net in· hanglligi .

P -.tractlon equal to dritt net resistancei
q welght foroe (in water) o-r the lead l.ine and

l.ead l~·in the drift net •.'
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In'other words,the real height of net" 8real is the
<function of wind dr1ttspeed Yd .,
" , ":- F~' 't'he, ~~t~,matt6n 'o;r speed of drifter' movement , VCi depen
di'-g on theinflu~rice 'cf ~irid' force,:~d'speed,1t 10 possible to '
"apply,ari~ther weli-iCio~ fo~la by l~V.ZasosoT:' "

. ~"~ ,',' "2' ,

P - k f.t V w (12)

where': ." P ,:.. wind p'resaure force on tbe vessel, (traotlon) i ,'.
.:" 'r -' pro3ection area of' tbe above-water portion:onto"

.1, middle, 'rib ,for vessels of, SRT type about 55 sq.m.' "
, V...- wind velocity,m/sec.i .

, ,,',k, - 0.12 coefflclent •

Rowever,in oase of flxed un1~orm movement,the vesse1

tract10n depending on the wind·influence'onto'the,above~ater

portion'of tbe vessel,la equa1 to tbe res1stance of neta in thc
dritt llne,which for the g111 neta ia calou1~ted accord1ng'to
t he 'f~11owi~g fo~h:" , , ',' " " '

, y2
", Rnet -1.8,f2 " d '(13)

where:' :f2' - area, of' the nets ,sq .mi '
Vd -' speed of net movement,m/aeo~(or'apeedof vesael

, drift under the 1nf1uenoe, of .wind only)

conaeqUently,eQu.ar1o·ns 12 &0 13 'qre equa11tle's:

P - R tor'" kf1 ~ '.. .1.8 ~2 ~d. na W - . ~

x. '

'From where we find:'.'
..... ,(15)

where all symbols are the same aB, in ,Pormulas ,12 &,13'.'
",

, 2. Let us assume that a' drift line 15 mot1ori1ess and stays'

in 6ne·'place and tbe'f1sbes move ,towarda tbe '~1ft 11ne a,t d1ffe
~ent speeds :trom different direct10ns ,l.~ .a~gies of' direot1on of

:rish~ moveme:.lt and that ,of the riet"l.~o~tl?ri'are' different.

·'Suppoae,Flg.2 shows tbe amount an~ d1~~ctiön ~i 'spe~d,
Teoto;s"Of the fisbea mov1ng towar'ds then~ts.T'hen by me~s' of

\ .
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summing up the vectors:we cari' t:ind the resultant dtrection' arid ',' ';
tish speed: Vt:is~ '(Pig.3)". KIiow1ng the amo~t o~ sp~ed resUltaiit <,'

. ,and the general c1irect1on"ot: t1sh movement.1t i8 posslble. to . '
deterc1De the conventional w~.ter volumeswept by a l1De ot motion:':
less nets.,

suppose,that during a' short period af,time 4t' the flsbBs
mared trom position Ä 'B i lnto pos1tion,'"AB ' and covered 'the' 'dis-,' ,
tanue:o:f,As (Fig~4) .Then conTent1on~ element&ry:nept area '4.'f

,:. ......" ' .. ',., . ' ..- '" .
of the netswill be prsented by:

into (16) änd' pass1l1g ~o the

A:f • L.6S

but t:rom'trlangle BB'C we :find:

," 6 Z -,AS • 'siny

Introduc'lng thfi obtalned vaiue
limits ',we :find:

(16)

"

(11) •

. .

,
(20) .

(18)

and t8.klng

(19)

O:~d' limits ,we ha";e~

side, by dt

we recelve:

or mlgr~tlon spep.d of fish 'move- , •.
~ent ,m/a i.

,df • L • da '. sin r
After dlTiding and mult1plylng the rlght

1nto conslderatlon th&t *'. Vfi~h'

df • ~ ~,Vfish • s1n,-: • 'dt

Having:lrit~8rated this e~presslo~ w~thin

f -' L • Vt1sh ,. ,t c1 ,.sinr

where: 'f - conTent1on,lar~a of waterswept by the nets,sq~mi

L - length of nets,m;

Vf1sh,~ resultant speed

!ci ;.. du.ration of net~· star in water; "
(. - angl~,between the general'd1rectl01r o! flsh'move-

" ' ment an~ posit1on of neta. '. '

S1JD.11&r to formula (10) we use the sum o:f lengths ,of' separa~
, .,

, ,te nets 1n place of total length of nets,lnclude be1ght of the nets
into .. oalcu1&tlons ~180,and fln'~1l7 come t~ conTe,iltional ~~ter vo~ i

lume swept by .mo~lon~ess nota:

(21)

.6
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~. Wlth the help' of formula' ('1'0) we' determlncd t~ volume

oi water 'tilt~red thi-ough a drift l.tii~ during dritt period ot'

Td without taking clnto con~ideration.the i~terconnect~onbetween'

iishing Object~(ti8he8)'~d~ish1rig gear.On the'other parttacco~-
.. . .' . . .". ..

ding to tormula (21) it 'ia 'Po~sible to ·det.ermine oonventiO~al

volume ot water filtered tbrough ~ot1onle8s' drift'line .However,
...1) _.. ~ • • • '. • •

in'the c'urso~of dritt tiahing t1sh ~d neta ~e in ~otion'and
. . .

therefore water voluce swept by thc drift neta will be equal to

the sum of equations (10) &. (21)~'

V - V1 +. TZ' . •
or: \.

or:
.V"

v •

aln Vnet • Td • sin(a-ß}+aln V:fish. 'ld ... sinr·
ain Td '{ Vnet • ;sin(a-a)+Vt~ah.=iri··'(J · ..·.C:··~. (22),

.'

So,equation (22) is a general. equation for the calculat10n,
cf water volume swept by a drift .line •.

1t 18 feasible to'note,that iil_cn.rie of:.dritt line mov1ng

separately (\71tllout dritter) it will run lengthwise towards the

center Under the lnfluence of forces·f.rom load we1gh~ of the gro

und rope and that ot 'the inertia torces ,1.e. the line length L, •

equal to the product ot number ot neta by iheir length nl,

will be a function trom time:' L.·t (t) •..
. . . .

·Besides,one should'remember,tnat many.researeh workers

record the tollowing: wlth the prse3.ce o~ sea surfaee'current

fishes have basicaliy gene~al'direc~iondt movement against the

ourrent.consequently,1n eaaes whon tishlng object is known and
. I , :

1t 18 evident that·1t 'maves aga1nst~he current,then in formUla

(22) angle r -,the angl~ of ~;8h. m~etl:n~, the net,'- w:1ll be equal

t"o angle a ~ the 'angle' betwee~ current d1reot1on and nettlng•. '.

'8
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9,

(26)

(25)

(24)

, (23) .

, '.

The dritt line ls statlonary,1.e.Vd-0,V 0' .. ' cur••

. .

'(at V ...0) - alnTd ·'flsh .sin y. eur
]rd. ease:

swept volume determination.

1st case: The line moves under the influenee of eurrent

General equation (22) g1ves rise to pe~ul~ar cases of

Then:

Then:
, .

4th oase: Flshes are seattered evenly over the f1shing

area,they stay1n the same place' as related to the bottom and

the dr1tt llne meWes under the 1nfluenee cf current 8.rtdrind ,i.e.

Vfish-O a.nd &. '( .Og •

. lt means that in sueh ease the f1shlng area 1s equal to

theswept Tolume of water.div1ded by the t1me period of f1sh1ng,

i.e. W- V Pr~eeed1ng from th1s,fishlng ef~1e1enoy of a'drift. .'d .
ltne,in general terms,will be' as follows:

.• ~ 8·.~.10-5aln.[ Vnet .sln(a~13j+vf1Sh~s1nl] , (27)

where: n ~ number of nets in a line,pes;

1 ~.length Of net.m .
a - he1gh-t of ne't 1il 'the course of drift ,m;
V 't- resultant speed of 11ne movemen-t,m/sec;
ne ,

Then:

·'onlY.lt means that 'da 0 andL.a -L(.FrOm (8) and (9) we flnd

'net - 'eur. 13. o.

•

2nd ease: !he line moves rinder the influenee of wind.pres

sure onto the above-water portion of the vessel,i.e. ,Veur-O,

•. 'dia O.lt meus that 'net - 'diL.a-O• ...c.13...Oi ~(~ o.
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.. Vt1sh- resultant·speed~of general movem~nt of f1sh~m;sec.

a ',' - angle between the dir8.ct1on of cu.rrent &: pos1t1on
of nets; . '

B - angle between thed1rect1on ofnets movement
and d1rect1on of currenti

. . ." .
,Y " - angle betlleen general direct ion' o::r :tish lnOvement

, , . :.:,.:. . .and position of ne:t s ; , "9' '
w ~ fish1ng efficiency in promms (1promm= 1~ cum )

, 8.y"

Us1ng general fOrmu~ (27) :tor,theest~t1on of fishtng

effio1ency of a dritt lin~ 1t.is poss1ble to f1ndf1s~g effioi-
.. :. 6' \.' • "

enoj', tor 1nd1vidu~l cases by means o.f inolud1ng Talues of swept

water volume',determin,ed !'rom equations (2'3). (2q.) ;(25) & (26) ,

into this formula.

So,t1shlng efficiency of a dritt 11ne mov1ng only un~er.

the lnfluence of ourrent· wl1~ 'be·:a8. fo1.1ows:· ,
5 . . , ,

"(at Yd-O)- 8.64. ,10-aln(Vcur+. Vf1sh)· sina' (28)

Pishing efficiency of a dritt 11ne moving only under the

1nfluenoe~of w~nd,pressure.onthe above-water port1on of the

Tessel will be as follows:
, ,

-5
l' (at"y 0) - 8.64 '. 10 aln.Tfish • ~1n'f

our- .,'
P1sh1ng efr101ency of a stat10nary dritt 1ine 1s equal to:

'.

•',' -5
W(at·yd-o &: Vcur~O) • 8.64 • 10 ,aln. Vtl.sh.Sl~'( ('30)

!1shing eftlc1enoy of a dr1tt l1ne.mov1ng under the lnflU

'enoe of.ourrent and wind wlth even d1stribution of~ishe8 arerthe

~ishing area and atay1ng 1Ji, one pace as rela.ted to the bottoa •

. ~,

".'''''::.
'"...~ ...

", .~

'. :t."..·.'_: .', '
'"

'. '.'
" , will be equal t~:

'('31)

.' , . ,

, "
\ '.\.,4

' .....~' .
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Analysing equation (27) one ean ~ind that maximal value

of dritt line tishing effioie~oywill ooeur at sin(a~)-1 and

at sinT...1 ,1.e .when .t:: a-902 ,and.<.6=Oi and<:~-90i.

, Minimal Talue Of~fish1ng ef!!~1~noy will ooour at

sin(a-.6).O ,i.e ~when<:"a~Oi,<.ß~02 .and~=0.

Äverage value of fishing efficienoy will beat sin(a-.6)~
1

'and sinv -.' "f' ' -' y
, G i.e .when <. a=30i ,and -ß=Oi and~ \ -;Oi • ,

The equations for the estimation of drift line.flshing

4t etfioienoy~obtained for individual cases,arealso applicable for.

the determination of fishing'efficiency oftrap nets and trap

gill nets - equation (;0) ,in this equa.t,ion the length of trap,

nets are used accordingly instead of the lengths of drift line

(alu) ,same.with 'floating eill nets - equatlon (28) ,in which tlie

length of floating nets is' used ,. instead of the length of drift

line •.
, ,

•
NO! E:, Comparing equations (24) and (25) aa weIl as (29) and

(30) we ean notlee that the filtered water volume

(andaocordingly fishlngefflciency of a dritt line,

moving under the influence of wind due to aailing cf

the above-water portion of the vessel) is equal to

the swtept water Tolume (fishing efficiency) of a'

stationary fishing gear.

II
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