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Intreduction

Rxpcrimental catch wags made unnudally in June in subdivision 28
of the Bultic Sed from smqlllfl sh boats 150h.p. (II5TB)-150) in
concentrations of flounder.Cutch Viag made by commercial 39.1m
bottom trawl in its usual cpmmerciai régime. o

‘Ilethod ' H '

Pish wich passed through the méshcs of trﬁwl cod-end’were retui-
ned by a sméll—mesh outer.cbvering (fish-cutchcré) which weres 1.5
gieatcr_thun cod-end and 1.5-2,0 n ldnger than the éovered suifaqe.

Tpe coverings were made ofkkapron netting (polyamide‘A) with
the inner mesh size 40 mm (threud 93.5, tex x 9).

Abgtract - _ ' | ‘
. 'Ih‘1975—1978‘.se1ective qualitics of bottom trawls with . |
,tinner mesh size in cod-ends €0, 90'100 116 ahd 20 mn for floun—
der fiﬂhery were -nvestigited. Connections between- 1ength of fish-
.‘;iwith 301 sxfting and inner mesh SlZe {B); by-catch of non-commercial
,'ifish (P) and purumeters of fish stock size compOQitioﬂ (mode oﬁ . ‘
'_jlength, juveniles abundance), totul length of fish and biometrical
‘pizes. (gitth behind gill ‘covera and maximum girth maximum hcight
- and thicknes of body) which are neccsrury for calculution ‘of op-

”i,timum catch for more rational usuge of E}ounder stock.
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RESUNE

Aux années de 1975~1978 ont été Studides les prOpriétés
gsélectives des chalute de fonds a la dimension intérieure de
la maille en encoches de 80, 90, 100, 110 et 120 ma & la
peche & la barbue d'eau douce. On a révélé les rapports entre: .
la longueur des poisaons de 50% de refus‘et‘la dimeneion‘inéé_
rieure de la maille /B/; la prise des poissons sans vaieur et
les paramétres de la composition en Aimensions des bsne de
poigson / le mode de longueur, 1‘effe¢ti£ d{alevin"/; la lon-
Jueur totale des poissons et les.dimehéioné biométfiqﬁés / V
entre la circonférence derriére ‘les couveifcles. Braﬁéhiaux e. '
" la hauteur et 1'épaisseur maximales du corps /, qui sont in-
digpensables sux calcgle de la péche‘optimumvdans le but d'as~
surer l'exploitation plus rationnelle des réserves de barbue

d'eau douce.
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The mass cf flounder catch was determined with the help
of measuring buckets. After that fish from ths cod-wna and
fish-catchers was mea;uycd completel, oxr werticliiy (when
th2 catches were big), but not less than _7C- 50 irnd. from
each guample with further recalculuation for the whole catch.
Totul length of fish was meacsured (fiom nosc-tip to the
nd of spreca telil fin., Periodically groupys of fiuh 'with
gouel length,frowm I£.0 to 25.0 ecm  in the interval I.0 cm
( deviation of fish leigth in groups from the lirits could
not surpass + .0 wi) W selected, Beuide.. total longth,
the comzercial lsngth ( from nose-tip to the buginring of
the middle rays of tail fin, the ;irih bel:ind $ill covers
and meddpun pirth, maxinue height oné thickness of todye
Length and maxinae vidth of fish bedy vere ucaiurew on the

usuel ucucsuring board.(vith iurther cprroximation o, vhe

jearegt. balf cm),
thickness oi body e teucured by slidcing
ullipors wivh special prelenged lipse  Inuer mwes -size
() g ueasured by ICES - .edgu-ihupod prebe,vniech wius
wul inte the mesh withoubt messured cilort (freely). ieun
oo ‘

value of o0 measur:G meshes usre used ob calculition of
sclectivity pursmeters, rurning in the ulaale of the cod—-
B o

14 tho 4 -t Tt b
ané parellell to.penluns ( with the imbtarvel 1.0 =1l.5m

from hailfun).



Results of Investigetions.

Kapron (polyamide) experimental cod-cnds bad factory mesh
size (2a) 80,90,I0C,II0,I2C mm.

The results of the experiments and the main data on se-
lective properties of cod-ends are shown in Table I.Groupped

in one centimetre correlations of flcunder size compositions

cbtained from the sumuary data of experimentel catch by cve- .
ry cod-end are shown in Figure I, selectivity dizgriums .ve
sizown in Figure 2.

As it is seen from the analysicz of investigatiens results;
the cod—2nd N I (mesh 80mu) had rather low selectivs pro-
nerties,it retained on the average 90,4% (abundence) of
fish of noncouaercial sizes (LO<EI.O ¢m) of their total
nuabesr in cod-cnd catches plus the cover, Selective pro-
perbies considerubly improved (7 times) with the increase
of nesh at cowparatively small increase of passage of fish
of cow.ercial sizes (from C.C6-to I6.7 %). Fish length of
505 sifting changed in direct connection with the ingper .
miech siz: in cod-ends. 1t is approximated by the leact
sousre nethod by the follewing expre.cion:

Z‘o 50 % = LJ8% B-I.IX

“hz parameters of size composition of explated fish
conconbrations influence the selective ability of trawl
cocié—ends et floundeor as well as at oiher fish (berring,
cpraet,cod) fishery. The -diagroue of dcpsndences of fish

bycatch (P) with the length L, <:I.0 cm on the change of



small fish abundance (Hm] and the product of total length
node ([{O nax) by juveniles zbundancs (Hm) are shown in
Figure 3. Lethemsbtic interpr:tation of exverimental date by
the leust scuare method allowed to represent these conpsce—
vions by the following expressions:
for 90 mm mesh -
P=0,96 Em—S.O;
. P=0.0609 H:fl, - I15.0
for I0C mw mesh

F=C.6156 Hr+ 013

20,0305 N o[, . - 1.56
0.26

o Ix o”f'()

The obteined dzpendences have negligible errors and are
guite suitable for calculaticns in the investigabed parcz—

. neters dizpason of size sbtructures of flounder exyl ited

oundcr biometrical sizes (coumercial length,the girtgh
behind §ill covers drd maximuw girth,body maximum h oight
gnd Ghicknesc) wer: sstimeted in ISYS in the srea of .xve-
rimental catch,

tlean srithmeticael values of the purumsters are

in Table 24




The analysis of these wmeusurements shows that there is
seticn close to direct betwean whe total 1:n5th (ZO}
anG otlhier perameters. This connuction is graphically  ze—
vesonted in Figure 4. mpiric expreusions of the depcnden=-
ca.s vere also obtained by the lcast sgrare method. The data
¢i Table 2 were used for vorking out normzl equations (irom
I..0 t0o 5.0 cm). Relative precision of necasurcments at the
rirnimws number of measured fish in the group (I7for LC:LE.'\,‘
¢y m de up 3.0%,in other size groups it was higher. After ‘
mathematic interpretation of these data we oblained the
fol.cwing eupiric expressions:
- for fish comuercial lengtih:

L = 0.845 LO-O.55 or Lnr: O82 L

¥

-

~ for body girth behind gill cuvers:
Pi=044T L, + 4,92
- for maximum body girth:
i 3:0.885 Lo + Uslds
-~ for body width :
Li=0.41 Ly = C.03;
- for body thickness .
n=0.084 L - G.I7.
Flounder bbdy thickness (h) in the investigated longith

changed from 0.I7 X to 0,194 H snd was on the average

The results of the investigutions permit to make the

following conclusions:
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I. Trawl ccd-ends with 8C mu mesh for flcunder Tisnery at
ccumercial length LC=ZI.C cu have rather low selective pro-
perties (juveniles retaining made up 90.4% by count).

Ze The increass of meshes in cod—ends to IIC mm considerab-
ly improves trawls selectivity (non-commercial fish retain-
ing 2€.6%) at negligible sifting of. commercial fish (2.7-7.0%).
Total length of 50% siftiég increases preoportionally to the
increase of mesh size (direct comnnection).

.

3. Selectivity factors changed insignificantly -~ in the
range I.69-1.54,

4, Selectivity dispason changed in the range 2.4-S.,1 cm.

5. Selective properties of trawls for fliunder fishery de-

i

pend on the perameters of fish slocks size composition (total
length mode Lo npX and non-commercial fish atundance ﬁm). The
connzction of Juveniles bycstcn with these parezmeters for
flounder &s well as for other Baltic fishes is dirsct.

€. It is advisable for speciealized flounder fishery to use
trawls with mesh sgize in cod-ends IIO mm. Sel:ictive properties
in this case ars considerably improved at nsgligible (Z.7-7.0%)
£ifting of tich of commercial cizes. This msasure will favou-
rably influcnc: on the state of stock znd reproductive soili-
ty of this fish,

In USSR Fishery Regulations the transition to this mesh
in 28 subdivision of the Baltic Sco is stipulated since ISGC,.
It is necessary %o pass to the higher level of selectivity for

flound=zr fishery also in other see subdivisions.
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Dute:

hips gmall

trawl boat yower  FH0 e pe

IY - 1975=-15Y%0

Species: Llounder

T-pe of ‘the truvl: rotionm travwl 39.I m
Region: subdivision o (Irven Buy) haterial: kapron (wolyauide)
Depth of fishing: 8-20m Soni-cod--nd : none
liethod: external wmall - u:sh covering (B=4Omun)
Results of “ixperiments.
Numb, Inner 1hread Period Numb., = Hean Tumbcr _of fish (dnc.
of mesh size of of length in travls an £ish .ithin Ghe
cod- size, /[tex/ catches trazwl- of coG=-znd agel Liz of
end mn ings trawli- {CoMeXring) selectivity
ings(%) (T 955 L 0%3)
ln (¢ -'(J S O P
minutes
I 84,0 93.5x @i Imm  YI-I97S IO T 479545 1056 <ok
2 880  9%,5¢ ¢ Sl YI-I976 °=5 H50) I I1G»29 L0

\n

9.0
104,.0
108.0
119.8

93.5% $3.1  YI-1976
93.5% $3.1  YI-1976
95.5%242.1  YI-1978
95.5x $ 3.0 Yi-I977
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Table 2.

Mean Biometrical Sizes of the Bultic Sea

Flounder.,
_ Genersl Lumber Commer~ Girth  Haxious Width  Thicknegss
length  of cizl behind  girth of to- of body
of fish measure- size of gill- (cm) dy - h
Lo ments fish ~ covers £ H ()
(om) L, hlem Do @
(cm) ' | ‘
12.0 17 10.0 - 10.8 49,8 8.5
14.0° 27 11.5 - 12.6 57.8 10.C
15.0 29 12,5 - I 6I.0 II.0
16.0 40 I2.9 I10.8 14,5 65.5 II.7
I7.0 . 22 T4,1 CI3.0 0 I5.5 21.2 12.5
I8.0 z3 14,8 0 IZ2 I6.7 5.7 12,0
19.0 25 i5.6 IZ.4 IG.6 TS T4.3
20.0 24 16.5 5.6 I7.4 0 79.2 0 Is.e
21.0 52 17.3 12,9 19,5 86,7 16.2
22,0 28 10,2 I5.%2 I 89,0 17.3
3.0 24 IS.2 I6.7- 20.0 - ©2.0  I7.3
24,0 %0 20,0 TE.0 2.4 $9.6 18.9

25.0 e 20.8 4.1 22,9  105.2 18.8
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o FIGURES.
Fi@upg_l;S Size Composition of Flounder,
1 —‘by 10 frawlings ( coG~2nd I )
-2 - by 25 traowlings ( cod-cnd 2)
7 - by 5% travlings ( cpd—end 3)
4 - by 9 traowlings ( cod-end 4 )
5 - by 43 t:aw1ings ( cod-znd 5 )
i € - by Soifrhwlings ( coG6-cud € )
Yipure 2. Curve of Flounder Selcctivity.,
I - cod—-cnd 1
2 -~ cod-end 2
% = cod—-end - 3
4 — cod-ecnd 4
'5 =~ cod-end 5
& - cod—end. G ‘
T'ifure 5. Dependence of Juvenile Bi;catch ( P.% by
rumber) frouw the Parzneters of Flcu;der Stocks.
I - cod—end 2
2 =~ cod-end 3
5 = cod-cnd 5 ’
I - cod=cnd 6
Wirure &, Dependence of Zicmebrical Sizes of Flceunder

~from its Yotel Length (L '2[
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