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Introduction

At the last Council Mecting a papcer on mesh selection experiments with
shrimp trawls has been submitted to the Comparative Pishing Committee
dealing with investigations carrieé out off the Nofth Frisian Coast by
the Institut fiir Netzforschung, llamburg, during the late autumn 1961
(pouL, 1. and‘R. KOURA, 1962). These experiments were continued in the
same scason of the following year. While in 1961 only the cod-end mesh
selection had becn considered, it was tried, in 1962, also to clarify
the question whether the anterior parts of the net bag are important

Tfor thec sclection process,

In the case of bottom trawls used for catching fish, which are usually
large-meshed and towed with a relatively high speed, an escapement

of the animals caught talkes place generally through the meshes of the
cod-end ("cod-end mesh sclection"), In the casc of small-meshed trawls,
however, on principle the towing speed has to be low duc to the high
towing resistance, Thercfore, conditions for escapement may be diffe-~
rent. The German shrimp trawls having mesh bars *) of 11 mm in their
most anterior parts and 8 nm in fheir cod-ends are normally towed with
an average speed of 1,5 - 2,0 knots, In this case the possibilitics
for escaping_ before recaching the cod-end may be increased ("net mesh

selection"),

The investigations conductcd in 1961 Inve shown that an 11 mm cod-end
taltes more large edible shrimps than the. 8 mm cod-end used in the

commercial fishery, In order to follow a standard principlé of trawl
construction, it is nccessary that the mesh bars increase gradually
from the cod-end to thie net mouth, But the use of mgsh sizes larger

than 11 mm may reduce the efficiency of the beam trawl, Therefore,

%y .
) The mesh bar is defined as the distance between the middle of
a knot to the middle of the next knot.
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investigations had to be done in this fiecld. -

Method.and gear

The experiments werc made between November 8th and .1kth, 1962, with

a commcrcial shrimp cutter (total length 12.9 m, diescl cngine 75 h.p.)
in the coastal area of Dilsum. The method of investigation was the same
as described by BOIIL and KOURA (1962). Again parallel hauls with a
single boat were made, which was possible, because the craft towed

two beam trawls simultancously, During the first trials, in 1961, both
trawls were identical except for the cod-ends. In 1962, however, owing

to the different aims of these experiments, the cod-cnds used on

either side were mostly identical, Dbut the other parts of the trawls

differed in their mesh sizes, The hauls were done with three different
trawl combinations as per diagrams in Fig. 1. In eaclhh combination the
starboard trawl the cod-end excepted was of the type normally used b

the German shrimp fishermen. On thce port side a larger-~meshed trawl

was towed,

During the experinents 19 hauls were made altogether, Each of the
38 single catches was scparated by means of a riddling machine into
edible shrimps (at least 50 mm in lengtlh), small shrimps (less than
50 mm in length) and by-catch (fishes, other crustaccans). The
weights of these- three catch components were determined by means of

; *
o decimal balance with an accuracy of 2100 ¢ ).

\

Results

The effect of the different mesh sizes on the efficiency of the

shrimp trawl Dbecones obvious by comparing the weights of tlie three

catch components obtained on starboard and port side (Table 1). .

In the casec of the trawl conbinantion I it was Tound that the star-
board catches only contained some more amounts of edible shrimps

and by-catches, but considerably more small shrimps than the port
side catches. Since on starboard a trawl with meshes of 11,4, 9.6,
8.4 mm, with a 7.0 mm cod-end, on the port side, however, a trawl
with meshes of 15,0, 12,6 mm, with a 10,6 mm cod-end was towed, the
differences of the weights caught arce duc to the "net mesh selection

as well as to the "cod-end nmeslhh selection',

In the trawl combination II the 7.0 mm cod-cnd has been substituted
by a 10,4 cod-end. Becausc in this combination the cod-cnds are

practically identical, the differcnces in the catch-weights must be

* :
) The length compositions of the catches, which are based on 30,413
shrimp mcasurecments, arc published elsewhere (BOIHL, 1963).
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causcd only by the "net mesh selcction", The small-meshed starboard
trawl again caught larger quantities of each catch component, From this
result it must Le concluded fhat the.largc—sizcd anterior meshes of
"the port side trawl (15.0 and 12,6 mm) are responsible for the lower

efficicency of .this travl,

Further conclusions can be drawn from a comparison between thé weight
compositions Obtained from the trawl combinations I and II, Since the
port side gear was identical in both combinations, the average weights
of each catch component of this trawl, can be taken as a unit (= 100)
and thosec of thé starboard trawl cxbresscd in percentages (Table 2),
It can be seen that the starboard gear of the combination II (10.4 mm
'cod—end) caught more edible shrimps than that of the combination T
(7.0 mm cod-cnd). This confirms the result found during the first
investigations (BOIIL and KOURA, 1962), that with relatively large-
meshed cod-cnds used in the commercial fishery the yield of edible
shrimps can be increased, In order to catch small shrimps, however,
the starboard trawl of the combination II is less suitable than that
of thie combination I, The average proportions of the catch-weights
confirm that an increase of the landings of edible shrimps achieved
by a mesh regulation is combined with a decrecase in the small shrimp

yield.,

In order to diminish the catclhh losses resulting from the large meshes
of thie port side trawl the posterior 155 meshes of the 12,6 mnm net
section werc substituted by 190 meshes of a 10.6 ﬁm webbing. In this
manner the combination III was devéloped. In this combination, too,
thie starboard trawl was morce efficient., As shown in Table 2, however,
the differences between the compared catch-weights were smaller than
thosec of the combination ITI. (This tirte the average catch-weights of
the starboard trawl must be taken as a unit and those of the port side
trawl expressed in percentages, because the starboard trawls of both

combinations werc identical.)

Discussion

The results prove that the efficiency of the shrimp trawls depends on
a conposition of appropriate sizes of the cod-cnd meshes and of the
meshes of the anterior net parts, If a naximum yield of edible shrimps
is desired, it is most important to use 10-11 mm cod-ends, The optimum
mesh sizes for the other parts of the trawl could not yet be determined

exactly, But it is quite clear that the meshes must not be too large,
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in order to avoid catell losses causced hy tae "net s’ selection', -
According to thoe data fount auring t cxporivients 2wen e Dort
. . 1 . . se o ~ ” T . a P
cide trawl oi the combination IIT (lp.u, 12,6, 10,8 mny, coad-cnd lu.omm)

tas o bit too large meshes in its ~nt2rior parts, Yet it must be
considered, that a troawl with larp;ce meshes cnn be towed with @
hicher speced because of its lower towing resistance than a small-
riteshed trawl, This advantagc.of large~sized meshes is masked to a
high degrec by tlhie technique employed. Therefore, in evaluating the
résults it must be taken in consideration that during the cxperiments
thiec large-neshed trawls could not be towed with their adecuate spéed;
they were alwvays combined with small=-meshed trawls, which slackéned
the Lowing speed. That means that the large-neshed benm trawls would
no doubt catch more shrimps under commercial conditions than during
these experiments,

Coiiclusions and rccommendations

The purpose of the trials carried out in 1901 ~and 1982 was to result
in concrete recommendations to the German shrimp fishermen witi: the
vicw to improve their gear, The experience gathered during these in-
vestigations lead to the conclusion that a trawvl of the following

construction would be most suitable for the commercial fishery:

Part of the trawl Meshi bar (iun) Number of meshes(depﬁh)
Anterior 14 ca. 125
Medium 12 co. 145
Posterior , 10-11 co, 155- 175
Cod-cnd 10-11

The whole trawl can be made of Nylon or "Porlon™ 7Td 210xl15, But it is
more profitable, though more expensive, to usec stronger net twines

(Tad 210x18) for the anterior and medium net sections,

The trawl rccormmended has the following advantages:
1) Conmpared with the trawl cormonly used a larger quantity of edible
D g 3
shrimps is caught. The increace oif the yicld is neither combined

with more expenditure of work nor witlhi additional costs,

2) The catches of the gear used at present contain generally much
more cheap small shrimps thnn edible ‘ones. During hauling big
catches it is incvitable that a good deal of the expensive
edible shrimps beconmnes pressed and crushed., That means, of course,
a considerable deprediation of thcvlandings. By means of the large-

sizced meshes the shnare of thoe small shrimps is reduced and, there-
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Tfore, the quality of the edible shrimps is improved.

3) As derived from the investigations made in 1961, the 10-11 mm cod-
end mesh has a protcctive effect on the shrimp stock. Contrary to
the small meshes rigorously fishing the recorunended mesh size allows
an immense' nunber of juvenile specimens to escape, JA-tong=standing
mreteetion—shounld—residt=Ft n-a_pcma;:l;ably-lnereﬂsed——deﬁsrt-v——vr—th e

Atele -
edible—sheimp=stoel, //pﬂ,/,w/ // ‘6/‘/?;7// /‘( */’;57// 47w // i’:
/fm'ﬂ”\/ / e«[w&u, /;;/;// ,,/// A7 4. /////}4; ?/7/ S el
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Table 1

Catchh weights in ke

Trawl ITaul Edible shrimps Small shrinps By-catch
combination Port | Starb. Port | Starb,., | Port | Starb,
1 8.2 | 10.3 14,8 33.6 Golt | 7.2
2 6.8 | 8.3 13.9 | 30.3 | 7.3 1 9.4
I 3 2.4 1 12,8 19,1 36.5 6.2 | 6,8
I 12,2 | 13,8 1k,6 L, 5 9.6 { 11.8
Total 39.6 | 45,4 62,4 | 1hh,9 | 29.5 | 35.2
Average 9.9 ! 11,4 15,6 | 36.2 7.4 1 8.8
5 37.7 | U43.5 46,5 | 85.8 |10.5 | 15.2
6 32.h | 38.0 27.1 | 39.4 8.1 | 9.8
8 11.0 | 12,6 20.3 | 35.1 5.5 | 7.0
9 2.8 | 7.2 11.1 | 20.9 5.1 | 6.9
10 6.2 | 7.6 11.2 | 22,9 9.2 | 10.7
t T T
P Total 99,1 | 124,0 133.3 : 241.1 | 46.2 | 62,7
\verage 16.5 { 20.7 22.2 | hko.2 7.7 | 10,5
11 8,8 | 10.4 13.3 : 27,0 7.7 10,4
12 6.2 | 8.1 17.3 | 26,1 | 11,7 | 12.0
13 20.9 | 23.7 23.0 | 32.2 5.0 6.3
14 18.5 | 19,2 35.6 | 37.1 6.7 8.8
IIX 15 21.9 | 23,1 h2,9 | k1,5 [ 12,2 | 13.1
16 | 12.5 | 1h.1 13.9 | 16,1 | 1.3 | 1.8
17 3.5 | 9.6 3.4 | 13.2 2.6 | 3.7
18 8.4 I 20,9 2h.5 | 36,6 8.0 | 9.6
19 0.5 I 9.6 21,8 | 2h.6 | 1h.2 | 1k,3
Total 125.2 | 138,7 | 200.7 | 254.k | 69.4 | 80.0
!
Average 13.9 | 15,4 22,3 } 28,3 7.7 : 8.9
| ] H
‘ Table 2
Average proportions of the catch-weights
Trawl Idible shrimps Small shrimps By~-catch
combination Port Starb, Port : Starb, Port : Starb.
. 100 : 115 100 : 232 100 : 119
IT 100 : 125 100 : 181 100 : 136
IT 80 : 100 55 1+ 100 73 : 100
III 90 : 100 79 : 100 87 : 100
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CONSEIL INTERNATIONAL POUR L'EXPLORATION DE LA MER

To all Illembers of the Comparative Fishing Committee

RJHB/HZC/1.B. 9th September, 1963
Dear Colleague,

: Eéport of the 1962 Icelandic Mesh Selection Experiment

You will doubtless remember that at our meeting last year we had
. a preliminary Report from lir. Margetts on the Icelandic Mesh Selection
Experiment carried out in the summer of 1962,

As the findings were needed for the meeting of the Permanent
Commission in May of this year, it was arranged that the working
group which met in December to work up the results should present
their findings directly to the Liaison Committee. This they did, and
the results were taken into account when the Liaison Committee reported
on the effect of mesh regulations at Iceland. In point of fact the
selectivity results obtained were similar to those adopted in the
Northwestern Vorking Group Report, and nc substantial revision of the
assessments was required.

It now remains for the Report to be formally approved by the
Comparative Fishing Committee and a decision.taken on whether we should
recommend it for publication by the Council. HNany of you will already

‘o have seen a copy but I enclose a spare one in case you have not. The
matter will be on the Agenda for our forthcoming meeting, so I hope
‘ you will have time to glance through this Report befere then.

Looking forward to seeing you in Madrid.

Yours sincerely,

R. J. H. Beverton.
Chailrman

\ Fisheries Legboratory,
Lowestof't.




