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On a demontre que l'e.qulvemaxtmwa de 1a crevette du ohalut

8e fait dans 1e cu1 de chalut, c. qul r.presente environ 95~ de to~.

lee lndivudu8 esquives. Les deux tier. de cette q~antite •• ••q~iv.nt

par 1a nappe .uperieure.

La longueur s4Uective du carapaxe de ~ e.t egale .. 11,8-. POl11'

1a ••i11e de 19..; pour 1. mall1e de 28 et )~ elle fait r ••pective­

ment 14,7 et.18,2mB. 11 s'est avere q~e la regle.entatlon des dtaen­

sion. de la maUle joue UD role 11lpol'tant dans 1a regulation d.

l'exploltatlon des population. de cette e.pece. •
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Jntrocuction

In ~hc 'IO-ies shrimll (1:'andalus borenlisL fisherics started inten-
'-.

sive121 in the UOl'tll Atlantic (ICBS,'19'78).A pressinG qu€stion at
,e.~

preSGnt is tllerefore to solve a problem of fisher;y manar';cment 01' tl1.i.s

species.

l..iml tatl.ons of thc iiwsh sizc of D. trav:l rishirlß r;Gar are

being introduced i'or SDlTIC areaa of shrimj) fishery. 'l'hus,::t ~Ilinl-

l'lW'l allowublo trawl rno8h size, to USG in 1co10.ndic und Norl',tlgian

economic zones is 35 I1l.!Jl, off Greenlanu - 4ü til.'1.. Until roeently,.,

8. .Gl.csh size of tbe Soviet fishinp; p;ears in Lhe BaI":!ntn Sec

varied bct,'iC8n 16 - 20 1Qm.Tho [(bov,. 1:108h made it vossible to

cc.tch s:-,ceincns 01' younger ar;e ~~roups.ln 19'18-19/9 the; i:olar

Institute hn.ve thürefore eonductcu eXi'C'L'iments on botton trmvls

G8lE:ctivi ty in rc-J.:ition to shrim.p rJ.imed ut the deterl.1ination

01' regulated rnesh size 1'01' 1'i8h(;ries oi' this spGci.es in tlw

Barents Soa - l'esults 01' v;hich are givon bL'loi'l.

I~latorials and methods

Prelj.~inG.:::'Y 0x~c:d!Uent[j ';:81'0 made ta stuey in gen6I'al a loss

of Sh:L'i,fl.f.- throur::;h various trawl pa:I:'ts ( its eao-end cte.). In

order to knoWllihether csca;,;e 01' shrilUil in uniform throurh nil

rarts 01' e. tl'n.;'IJ. 01' i8 c1110fly throu;'3h oithe1.' 01' thelli ,\',c covercd

n square,contral one near-cod-cnd part as uell an t,hc eod-end

itself thus J:eeordinr:, osca.ped sj,Jeci:nens thI.'OU;.:,h each lart 01' a

trawl sepal'ately.lor tt.e cover 01' eaeh part fivo trawlinr;s \'lore

made.Eesults ShO\'i€:d that abou.t 95 i;) ,of shrimiJ oseape through '

cod-end.This is significant 1'01' t\':o ron.GOns:

(a) - for.' ehan<:;e of ~ffect cf fishery on shrimp stock

i't i8 enough to regulate men!:'. size in t~'le eod-end.

(h) - studios 01' trawl sele'ction charaetcristics are

simplified as thc eXfe~iments can be eonfined to

cod-r·nd.



one .Hosults sho~-,.ed that about 2/3 of 0.'::'1 escn~.cd shri:.c..i?s eSJea1led

tllroush. ul'L;cr half of the trawl and '1/;; - c;id so ,th:r:'G\.u:;h a lo~',er •

,I

•
~"o do'CeITline "mnsk.i.n~" ,:,fl'~ct of the cover al ternate trl?\'!lin~s

alld UIHang,t.,1:.J75).

',:i th COV::.:.:.:e_ d ana ullcovsrüc c'od-cnd werc made .Experiments ,wcr:e made

on the' cad-end "08 inGlr'·lÜfic311t •.t;f'fect of cover is (ireater ,',hen

net material cf 6. flner .:;(;~lt size is nse(' ( o.s. j nun) due to

nbove cover.

coverinr: of eacL half of Lhe cod-cnd.Dur:ing thc fir~t set of

~;i ;,',::; of' 10 rn.:a and of :;). ::'Gct~ngular form.lts dimensions wore

cnü. -'. COVO:::';ias made üf small-l:lE:shcd net material with a mesh

'j ')t.Lr/2 ) to U3G cou-end tapsiGe GOVo:::, vIith inside blinders to

... nt:::r on :.0 usud an outside COVE;;r cOUl1:Jletelj' covering the cod-

4 -

"lD.:-1u USillG covers consisting of two separate varts for the outsidG

;~OVal' c, lor.er half of tlw cou-end I'ir;;: al':.'ays o'btain reduced sele­

ct;ivity of 'Lhe <.:oti-end.For tüis r0a80n WB abject to use the

A cOiuparative efficiency of knovm cover designs was :nade.

To dctoI~inG a nwnbor of shriup wh~ch 8scape throu~h upfcr and

lo:;'cr halves 01' a trawl two sets of hauls ( 5 in nwnber) r:ere

eJel. eri:ll(mi;;s a cod-end was fittod ,;ith tllC.; 16-18 lllill mesh:d lli;;tting

one .l!'ollol':iW: thu:l.'eforc lCES 1.'0 co m~Gnr1[,tloIlD ( I CES , Coop .Hes. Rel~.

1':1th cod-ends nettinr;s ui' which ,'Iere approximately of thc same

~bsh size.Goillyarison of frequ~ncy len~th distributions of catches

taken durin~ ') hauls (Fip;.1) sho~'led that the effect af thc cover

1.:; l;lmes wide::: and 3 11 lonc;er th[>!1 tLe cod-'ond itself.
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Collecti.on of' äuta on selcctivity of thü cod-end fittod r:Hh

alternate ncttin~s of different mesh size ITUS made durin~ u6ts

of hauls ( 5 - 6 häuls in n set ). 'J'l:awllnss VlOre ffiadc duriu[';

the daytlme ( from 6 to 18 lirs) for at night catchcs are de­

creased cl'J.C to vertical migrations of fish ( Bryaz~in V.'u',1970).

Catches in thc cod-.und und in the cover were measured by a

volumo of t5 litres.Shrimy in this volume were ...eighed and count·

ed - .thus mass ut: catches 'lIas determined.

FluId analysis includcd measuring the ca.rapace lenr.;th IJf not

i.'ewer than 400 specimens taken at random.100 SpOG. (alsD tukan

'at I'andorn) Viere wcir;hed with an 'accuracy of 0.1·gr. ,lan";,-h of

carapace and the total length of a body were mcas'Jrüd and sex

was determined as weIl as the carapace dO,ns1ty and a mean \':ei[",ht

of them ( a number of specimens per kilogram) TIere :n.easllrcd,

according to Hasmussen ( 19L~2 ) biometrie parameters wore

~:rawl selectivity,as it is known,is determined by a forrnula:

measured.

v.hp.n the catcheswere weighed meshes in tho cylindrical part

of thc netting were measured with a wedge-shaped plot0 ( JCN!~~

type) inserted under the pressure of·O.5 kgs.

•
C'o.
~

o = 21____ ( I )
ui

Cl + Di
16n,noth

selectivity of a cortain.~ group per trawling;

Ci a numbcr of c~,<;:ei::lt:ns of a c0rtnin lcnGth group

in the. cod-:)nCl;



D. - a number of specimens cf a certain length group in the
:L

cover,

~o ~easure a whole catch in the cod-end and in the cover requires

a great amount of time,that is why, random sampIes were taken fro~

GIl catches.Since sampIes,as a ~Jle,are representative of different

,?D.rts of catches in the cod-end aTld in thc cover it is neces~lary

to make a correction to the len~th composition of samples,thus re­

Qucing them to one sampling fraction.Selectivity then will take the

for:llula:

k ~i

( 2 )
k C. + ci

:L

1
Q~

a number of specimens of a certain length group in

the cod-end and cov~r sD.nples respectively

k proportionality koefficient equal to a ratio of a

number of sam~ling fractions in the cod-end to tbOS8.

in the cover;

~esults ofselectivity for each haul cf thc ~iven set were gellQra~

liscd: a roean selectivity value for each ler.~tll ~roup and a standard

duviation were determined.

Exveri~cnts were Dace in the eastern (Goose Bank) and i~ the

ccntral (Demidov B~nk ) arans of the Earents Sea where thc 38.2/39.4

and 28./~/29.1 m bottorn tra...üs were used resiJectively. Trawl bar;s

wers fitted \·,.ith nettingn made of polyamide nctting :larn (kapron)

with uesie;untion 1< 1300 tex.

luration of tra~lings - 1 - 2 hrs,specd ofthe vessel with'a

to~ed trawl - 2.5 - 3.0 knots.

•
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The 16 rnm mesn cover did not permit us to determine selectivity

of "t;be 19 mm mesh cod-end for some nu:nber of specüneus with cara-

~ace of under 14 ~.seemed to escape tr~ough the cod-end and

cover simultaneously.To use a cover of a smaller mesh sizctas was

. mentioned beforetwould result in u:arkcd increase 01' "masking"

effect.

Due to the fuct thnt specimens under 14 l!lIlJ. are within the

25 - 75 7~ selectlvity r·mr:;e of the abovE:: cod-en<1.to use formula

(.2 ) in this.case is not right.Approxirnate selecttvity was there­

fore determin'3d accordi:g.g tc 'I'homassen and Ulltam~ ( ICES,C.~;;.19?5)

ussu_"ün;:, that shri::l.J with the cD.rapac~ of 18 nun and lc;nr,c:::'

I'
I

I
~ .

ure all captured by the 19 m;n mesh.The len~th cOl:lposition of thc

,9opulation was deterr:lin"d by the use of a ;; m."n neshed nettins in-

serted into the trawl.

Discussion of rcsults

Exploitation of a stock causes chun;;;es in thc It.1n?;th-ar;0 structl':

ro of the population and arrc~t tl~e equilibrium of tl1c l~tt('~... if-

t ..O stock is fished to the e.xtont t;hat thc X·CIH'oduct2..o!'l is CÜj-

ol'dered ei tL.er bj' incr8eco of fisl1ins effort 01' b;;.· 1.11:: uso: 01.'

•. tlio fishine; e;ears with grcater catchability.

A-::cordint: to ?!.':/az~iu ( 1970 ) the lif", ti::J.0 of :I". bOI'os.l.i.s

in:habitin~ the south-easterm J3aren!;s Sea i8 6 y~ars.Shl:i::liJ ;:lO:l~c

lanG_

•



size as 'a JD.inimum one for shrimp
.,J- , - \0 " ~

_ 8 _ '

Uso ui' be 19 r.L"Jl tr'm71 in this urüa allOlllu to capture shrimps

at a~c 2 \:Jnt8rin~ thc: com:n~I'cial ('toel: for the first time.

;',:o.le8 make up '79 't~ and fenales -21 .<> in a catch.The 2 - 3 ycar­

öids constitutcd thc major lJOI't of D. c::-tch.Since sexual inversion

OCCllrs by the third ycar of ,life all fCrrlales can be captured

allfishi~g seuson througll.Males made up 77 % anj females 23 %

of Cl cutch taken with Cl 28 mm meshed trawl.

'l'ossiblc usa of a 35 nim tr~\"Il can positively effect thc fOPU­

l~tiori under study.Judgin7, by thc results of the, experiments

we c::m note that in various ycal'fJ a 35 r:un. mesh tr~Hd captures

different ace groups of the population ( the 2 und 3d year-olds).

In tllis ease it means thut males,indellendent of the year season,

are all practically left by the fishery and the major. bulk of

fumales havc therefore thc opportunity for at least one-year

roproduction,before"they are caught.

'Comparing theobtaineddata ( Fi~s.2 end 3) allows to note

a sharp increase in mean selection length,with a slight increase

in; mesh sizc. The trawl mesh size 'regulation appeared to be

of ~at significance for fisheries managem~nt of this s;ccies.

Based on the results ofbiological ~vestigations and,selection
, . . , traw~ ,

expeJ:'iments carr~ed out by the Polar Institute, the 35 mm m",sh

fisheries was introduced by

th~ SovietUnion since January 1,1980.

•

•
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Headings for figures

Fig.I~ LenGth compositions of shrimp catches taken with a.trawl

with covered end uncovered cod-end:

~ cod-end nesh size 19 mmi( a )

( b) " " " 11 " 27 mm

...

Fiß.2. Experimontal selectivity curve in relation to shrimp.

Goose Bank,December 1978.

FiG.3. Expe~imental selectivity curves in relation to ~hri~p

on the basis of different methods:

( I) - alternato trawlings;

( 2 ond ;; ') - with covered cod-ond.

D~midov ~ank,June 1979•
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