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Abstract

Resgults ofxexyérimcnts gn.sclcctivity‘of.bottOQ trar1r Qith negh
£12€319,28 and %7 ma during shrimp fishery in thwe Barent CBea 35&
sresented. ' ‘ ‘ . :

The highest loss of siiring was observed to be throush t;n coc?«*‘
( about 9 ,i of all esceyed syecimens), 2/% of this number cseanc

through its ugper half.%he 20 7 carapace sclection lengmtih for 19 wn

nesh is 11.8 @ and for &6 and 37 nn ueshee- 14.7 and 18.2 nn resptetis.
vely.Regulation'of'é trawl mesh size apuceared to be of vrfat simni—

ficanse for fisheries manapemcnt of this species populatlon.

Résumé

_ - n 8'agit des Pésultats des essais sur la sélectivité des
“chaluts de fond avec les mailles de 19,28 et 37um lors de la péche

~ de la crevette.dans la mer de Barents,
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On a démontiré que l'esquive maximum de la crevette du chalut
se fait dans le cul de chalut, ce qui représente environ 95% de tous
les indivudus esquivés., Les deux tiers dc cette quantité »'esquivent
par la nappe supérieure. .

La longueur sélective du carapaxe de 50% est égale & 11,8mm pour
15 meille de 19mm; pour la maille de 28 et 3Tmm elle fait respective-
ment 14,7 et 18,2mm, Il s'est avéré que la réglémentation des dimen-
sions de la maille joue un role important dans ia régulation de .

1'exploitation des populatiens de cette espace.
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Tatroduction

In the YO-ies shrimp'(fandalus Eorealis) fisheéies started inten-~
gively in the lorth Atlantic (ICES,1978).A pressing questioh at
presunt is therefore to solve a problem of fishcrj manafément ol this
s@eéies.

Limitationé bf‘tho mesh size of a trawl Tishing mear are
being introduced for some areas of shrimp fishery. Thus,a ini-
mum allowable trawl mesh size to use in Icelandic and lorvegian
econoxic zones is 35 mm, off Greenland - 40 mn.Until recently,

. 2 mesh size of the Soviet fishing gears in the Barents Sea
varied between 16 - 20 mm.The above mesh mads it possible to
. - cateh gueclmens of younger age rroups.In 1978-1979 the iolar
Institute have therefore conducicd experiments on bottom trawls
: | selectivity in relabion to shrimp aimed at the determindtion
of regulated mesh size for fisheries of this species in theo

‘Barents Sca - resulis of which are given below.
lMaterisls and methods

Preliminary cxycriments were made %o stucy in genéral a loss
of‘shrimp throush various trawl parts ( its cod-end etec.).In
order to know whether c¢scape of shrimp is uniform throurh all .
parts of 2 trawi or is chiefly throush either of them .uw¢ covercd
o square,central and near—cod—cnd‘part as well as Lrc cod-end
itsélf thus recording escaped spyecimens throurh each part of a

trawl separaltely.ror the cover of each part five irawlings were

made.Results showed that about 95 6 of shrimp escape through .

cod-end.This is significant for two reasons:

(é) - for change of effect of fishery on shrimp stock
it is enough to regulate mesh size in the cod-end.

(b) ~ studies of trawl éeléction characteristics are
simplified as the éxpepimeﬂts can be confined to

e

cod-i-nd,



A comparative efficiency of known cover designs was made.
To determine a number of shriﬁp wnich eoscape through ugper and
iower halves of a trawl two sets of hauls ( 5 in number) werc
wade using covers consisting of two separate parts for the outside
covering of eacl. half of the cod-cnd.During the first sct of
exieriménts a cod~-end was fitted with tlic 16-18 mm meshzd netting
Jhilay durin~ ilw sceond set of axcerinentes - wllUh the 35-37 mm
one.Results showed that about 2/% of a2l esca.cd shrixps esxaped
throusgh upgser half of the trawl and 1/3 - did so throush a lower .
one.followineg therefore ICES reconmendutions ( ICES,Coop.Res.Rey.
i9ei/2 ) to use cod~end topside cover with inside blinders %o
covar o loner nalf of the cod-end we always obtain reduced sele-
cﬁivity of ihe cou-end.For tnis rvason we object to use the =
above cover. .

~ater on ¢ uvsed an outside cover completely'covering the cod-
enad. = cover was made of smalle-meshed net material with a mesh
size of 1o ma and of 2 r»ectazngular form.Its dimensions were
1.5 Limes wider and 3 m longer then tte cod=end itself.

™o determine "maskine' eflcct of the cover alternate trawlings

with covored and uncoverec cod-cnd were made.Experiments .were nade .

with cod-ends nettings of which were aﬁproximatelykof the same
mesh size.Couparison of frequency length distridbutions of catches
taken during o Hauls (Fiq.ﬂ) showed that the effect of the cover
on the cod-end was insirnificant.Bffect of cover is greater when
net naterial of a finer wcoh size is used ( e.3. 5 mm) due to
closure o. uesh and chonge of filtiation of ﬁne cover ( Thomassen

and Ulltang,6,1975).



alternate nettinms of different mesh size was made during sets

- 5 _

‘Collcetion of duta on selcctivity of the cod~end fitted with
of pauls ( 5 - & hauls in a set Y.Yrawlings were made during
the daytihe ( from & to 18 hrs) for at night catchcs arc Ge-
créesed due to vertical migrafions of fish ( Bryazs<in V. ity 1570),
Catches in the cod-¢nd andvin thé cover were measured by a ’
volume of & litres.Shrimp in thié volume were weighed and count-
ed -~ .thus nass o€ catchnes was determihed.

‘Field analysis included ieasuring the cqrabﬁce'length vt not
fewer than 400 specimens ﬁaken at random.100 specc. (also taken
‘at random) were weighéd with an ‘accuracy of 0.1 gr.,lensih of
carapace and the total length of a body were measured and sex
was determined as well as the carapace dqpslty gnd a nean weisht
of them ( a number of specimens per kilogram) were neasurcd,
according to Rasmussen ( 1942 ) biometric garameters were
measured. V

When the catches were weighed meshes in the cylindrical part

of the netting were measured with a wedge-shaped plate ( ICNAF

type) inserted under the pressure of 0.5 kgs.

Trawl selectivity,as it is known,is determined by a formula:

q Ci S
8, = mmeeTdemen (I)
: .+ . '
Cy Dl
: - . . length S
where Si - seleckivity of a certain . group per trawling;
Ci - a number of c.eclacns of a cexrtain length group

in the. cod-und;
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'Di — a number of specimens of a certaln lengtih ?roup in the
cover, .
To measure a whole catch in the cod-end and in the cover requlres
a grecat amount of time,that is Why, random samples were taken fron
2ll catches.Since samples,as a T™ile,are representative of dlfferent
parts of catcheé in the cod-end and in the cover it is necessary
to make a correction to the length composition of samples,thus re-

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

foraula®
K <
S, = - (2)
k Ci + ci
where: Cidi - a number of specimens of a certain lehgth groﬁp in
the cod-end and covuir samaples respuutlvely
k - proportlonallty koefficient equal to 2 ratlo of a

number of samgling fractions in the pod—end t0 those.

in the cover;

wesultu of selectivity for each haul cf the vlven set were Fenera—

llscd° a mean select1V1ty va1Le for each length group anu a standard

deviation were determined.

Experiments were made in the eastern (Goose Bank) and in thg(i.
central (Demidov B-nk ) arcas of the Barents Sea‘Where the 38.2/30.4
and £28.4/29.1 u bottom trawls were uged respectively. Truwl bags -
were fitted with nettings made of polyamide n;tting‘yafn (kapron}
with uesignation it 1300 tex. ‘ ‘

Luretion of traﬁlings - 1 -~ 2 hrs,specd oi»the veSsei with'a

towved trawl - 2.5 - 3.0 knots.
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The 16 mm mesn cover did not permit us to determiﬁe selectivity
of the 19 mn mesh cod-end for some number of specimens with cara-
pace of under 14 mm-séemed to escape through the cod-end and

cover simultaneously.To use a cover of a smaller mesh sizc,as was

"mentioned before,would result in marked increase of "masking"

effect. _

Due to the fact that specimens under 14 mm are within the
25 - 75 % selectivity ringe of the above cod-end,to use formdia
(.2 ) in this case is not right.Agproximate selectivity was there-
fore determined accordipg te Thomassen and Ulltang ( ICES;C.&.19?5)
assumihg that . shrimp with the carapacé of 18 mm and lenser

re all captured by the 19 mmn mesh.The length coumpesition of the

)

population was determined by the use of a 5 mm neshed netting in-

serted into the trawl..

Discussion of recsults

Exploitstion of a stock causes chanses in the lensth-age stroctv:

‘re of the population and affcct tle equilibrium of the latter if

t..c stock is fishsd to the extent that the reproduction is aio- -
ordered eifher by incrsase of fishing effort or ny ih: usc of
tie fishing geérs with greater catchability.

scordingm to Pryazgin ( 1970 ) the life time of I.koreslis
inhabiting ths south-easterm Harenbts Sea is & years.Shrinmp nmales
( shrinmy - .rotundrous hermsuhrodites) becoms meture et their
third year ol lifc wien the caragzce is 12 - 1Y o longial ace
% =4 tley zrow into females and cp.awn when they arQ 17 - = imd.

v

lonn,
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Use of tue 19 ma trawl in this arca allows to capture shrimps ‘
at afe 2 cnterih@ the commerc 1a1 gtock for the first time.
.al s make up 79 % and females =21 4 in a catch.The 2 - 3 ycar-
olds constituted the major part of z catch. Sinbe‘sexual inversion
occurs by the third ycar of life all fcnales can be captured .
all_fishipg season through.uales wade up 77 % eni females 23 %
of a catch ta ten with a ¢8 mm meshed trawl. _

‘Possible use of a 35 mm tr-wl can positively effect the popu~
| lation under study Judﬂlnv by the results of the. experiments |
we can note that in varlous years a pb nn me.;h trawl captures-: .
different age groups of the population ( the 2 and 34 yearuolds)
In this case it means that males,indepéndent of the year season,
are all practically lcft by the fishery and the major;ﬁﬁik of
fenmales have therefore the opportunity for at 1easf onereér
reproduction,before” they are caught. "

'Comparipg the obtained .data ( Figs.2 and 3).allows to note
a éharp increaée in mean selection length.with é slight incfease
in.mesh size. Thg trawl mesh size'regulation_appeared to be
of ghat significance for fisheries management of this siecies.

Based on the results of blologlcal 1nvest1gat10ns and qelectlon

t .
expenments carried out by the Polar Institute the 35 mxﬁa}&lsh .
size as a mlnlmum one for shrimp . flsherles was introduced by

the Soviet Unlon 51nce January 1 1980.
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Fig.I.
) " with covered ang uncovered cod-end: _

( a ) =~ cod-end mesh size 19 mm;

. ( b‘) 11} ’! " 11 " 27 un

Fig.2.
Goose Bank,December 1978.

Fig.3.
. on the basis of diﬁferent methods:

(1)

(2 and 3 ) - with covered cod-end.

- alternate trawlings;

Iemidov Mank,June 1979.
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Length compositions of shrimp catches taken with a trawl

Experimental selectiviby curve~in relation to shrinp.

Experimental selectivity curves in relation to shrimp



