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Summary

Shellfish-and: Benthos Committee

A series of experiments to determine the cod-end selectivity of a 45 mm shrimp

trawl was undertaken in the Farn Deeps over the period 1974-1976.

with stretched mesh sizes of 20-45 mm in 5 mm increments were examined.
50% selection length [1 (50%)]1 of each mesh size was estimated, and a selection factor

for Pandalus spp calculated.

Introduction

A resolution was made at the ICES Statutory Meeting in Helsinki in 1971,
an attempt be made to carry out an assessment of the Pandalus stocks in the
ICES area. (C. Res. 1971/2:13). TFollowing this, a worklng group was formed,

u 1y

and one of its recommendations was that while available data were sparse,

The

that

felt that selectivity had a very important bearing on yield assessment and
emphasised the need for more data on this parameter (ICES 1972/1973).

A series of experiments were subsequently initiated by the Marine Laboratory,
Aberdeen to investigate the effects of cod-end selectivity on the P. borealis

stocks of the Farn Deeps.

Materials and Method

Six cod-ends

A series of comparative fishing experiments was undertaken from FRV Goldseeker
on the Farn Deeps grounds off the coast of Northumberland (Figure 1).

A shrimp trawl with a stretched mesh size of 45 mm throughout was used, with
cod-ends of stretched mesh size ranging from 20 to 45 mm in 5 mn increments.
In most hauls the cod-end was covered by a small mesh whole cover of stretched
mesh size 15 mm (Table 1). The specifications of the net were:-

28 m
32 m

Headline length
Footrope length
Groundrope

22 m diameter coir with 125 x 150 g leads

The net was used with 45 m sweeps and 1.8 m V-doors (Figure 2).

The experiments were carried out at approximately six-monthly intervals over a

three year period® June-July 1974, October 1974,
November 1975, May 1976 and November 1976.

May-June 1975 October-
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A total of 119 hauls, each of half an hour duration, were made from FRV ‘Goldseeker'
42 hauls with a 45 mm cod-end, 34 with a 35 mm cod-end, four with a 30 mm

cod-end, 26 with a 25 mm cod-end and 13 with a 20 mm cod-end. In all these

hauls the cod-end was covered by a small mesh cover.

Additionally 36 hauls, 21 with a 45 mm cod-end, 9 with a 35 mm cod-end and 6
with a 25 mm cod-end were made without a swall mesh cover.

All hauls were made using a trawl warp length of 275 m and a length:depth ratio
of approximately 3:1. An engine speed of 800-1000 r.p.m. with the propeller
set at pitch 2.5 gave a uniform towing speed in varying sea conditions.

In November 1976 a further 18 hauls; again of half hour duration, were made

from a chartered fishing vessel MFV ‘“'Sunbeam''. Nine hauls were made with a

LO mm cod-end and nine with a 30 mm cod-end. In all hauls the small mesh cod-end
cover was used.

The experiments were carried out at the southern end of the Farn Deeps,
between 15 and 20 miles east of Blyth, on a bottom considing of very fine sand .
and silt (Warren and Sheldon, 1968). Hauls were made at each of six stations

in turn, and each cod-end was used for six consecutive hauls. In order to

facilitate the cod-end changes, the net, cod-end, and cover were all fitted with

32 mm diameter plastic rings through which attachment twine could easily be

threaded.

On hauling, the catches in the cod-end and the small mesh cover were kept
separate. The .catch, which consisted mainly of large and smz2ll mixed gadoids,
Nephrops and shrimps, was sorted, and the shrimp catch weighed. When only

small quantities of shrimp were caught, up to 4.0 kg the whole catch was
preserved. When larger quantities were obtained, a sub-sample selected at random
of 4.0 kg was kept. Theshrimps were immediately preserved in a solution of 4%
formalin in sea water.

Later, in the Laboratory, the preserved samples vere sexed and length frequency
distributions obtained. The measurement used, taken to the nearest millimetre,

was the carapace length from the posterior end of the eye socket to the mid

dorsal posterior end of the caranace. .

Results

Of 137 hauls made with the 45 mm shrimp trawl and small mesh cod-end cover,

shrimps were present in the catches of 117, they were absent in 16, and four
hauls were foul. The shrimp catches ranged from 0.5 kg to 14.5 kg per half

hour tow; the total weight caught was 445 kg.

The total catch in each cod-end type was:-

e No of % hour Catch (kg) Catch (kg) in Catch (kg)

hauls in cod-end small mesh cover per 3 hour
L5 mm L2 73 3. 1. 74
4O mm 9 5 L 0.56
35 mm 34 128 20 3.76
30 mm 13 26 : 15 2.00
25 mm 26 93 7 3.77
20 mm 13 23 L 77



The shrimp catches consisted of a mixture of Pandalus borealis and P. montagui
the latter tended to be scarcer and was sometimes completely absent. P. montagui
accounted for some 20% of the total catch.

In all, 39 505 P. borealis and 9 599 P. montagui were examined. The data were
plotted as length frequency distribution of those animals retained in the cod-end
of a given mesh size and those escaping through into the cover. Since numbers
caught per haul were low, the length frequency distributions for replicate

hauls were combined, giving an average total number of animals in both cod-end
and small mesh cover of 6 500 for P. borealis and 1 600 for P. montagui.

The length frequency distribution of those animals retained in the cod-end and
those escaping into the small mesh cover were combined to give a total length
frequency distribution, and the percentage retained in the cod-end at each
miliimetre size group was calculated.

These percentages should increase smoothly from Of¢ for small individuals to
100% for large individuals. The point of interest is the length at which 50%
of the individuals are retained, 1 (50%) which is a useful summary of the
selectivity characteristics of the cod-end, and presumably a simple function
of the cod-end mesh size.

The percentages were calculated separately for P. borealis and P. montagui.

The estimated 1 (50%)'s for P. borealis and P. montagui by mesh size and date

of experiment are shown in Tzble 2. The estimated 1 (50%)'s were then plotted
against mesh size (Figures 3 and 4). For P. borealis 1 (50%) increased linearly
with mesh size. A straight line was fitted to these data, and the intercept with
the ordinate axis proved to be not significantly different from zero. A line
passing through the origin was therefore fitted giving

1 (50%) = 0.43 x mesh size.
The standard error for the slope of this line was + 0.02.

For P. montagui there were too few data points to infer anything about the
relstionship between 1 (50%) and mesh size. However, if the line 1 (50%)

= 0.43 x mesh size is plotted on this graph, it passes through the data points,
and it seems reasonable to accept this relationship at present.

The 36 additional hauls made without a small mesh cover were carried out
to determine whether or not the presence of a cover had any effect on the size
of shrimp retained.

Cilculations of the mean carapace length showed there was no significant
difference between the mean carapace lengths ofshrimps retained in a cod-end
with cover and those in an uncovered cod-end.
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Table 1
Mcan stretched mesh sizes of cod-end, net and cover

hefore and after use

liosh Size Mean Stretched Mesh Size - Mean Stretched Mesh Size
(Tlomiral velue) . {new) - | {used) :
Cod-end 4 .b

45 ma . 458,19 mm ' k.42 mm

40 rm | . 42 .45 mm . _ 38,46 mn

35 mm . 3%6.20mm 34.3% mm

70 mm ' | .30,60 am - 29.15 mm

25 mm 28.65 mn 26.32 mn

20 mm o 23.38 mm 20.97 mm
Wings .

L5 mm o 58.30 45.70 ma
Belly
T ‘ 49.20 rm . 47.20 mm

’ Small mesh cover
[ 15 mm 15.1% mm 15.13
|
|



Ta.bei.’

Estimated 1 (50%) s of P. borszlis and P. mortagui by mesh size

Cod—end liesh Size

Date 20 25 30 3% ™ 25
~Julr 1972 : : 12.8 17.0
i Oct 1974 11¢A ) ’ . 1605

T Jwe 19375 12,5 . - 14.7 +
Oct 1975 11.% - 1445 .
I"{a{f 1976 : 8:7 - 11 08 . . ’

P, borealis: estinated 1 (504) tr cod-end mesl size
Cod—end liesh Size

. Dete 20 25 30 35 AD &5
Jul;r 1974 4 10.7 .
Cect 1974 11.2 ' ; © 15,2
Jwie 1975 - ~ ‘ -
Cel 1975 11,2 + +
ey 1976 + -
Mov' 1975 : 16.2 : . +

P, mortemi: estimated 1 (500) by cod-end mesh size

L‘xoen'ne 118 vheve too few irdividusls vere *)rese'ﬂ*t for 1 (50‘}1)

%o be estinated are dencted by +

Experiments i~ vhich no aixinals were caught are denotad by -
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Figure 2. Drawing to show the nct specificationa of a 45 mm shrimp trawl

536r
T13-40m




1(50%) | SRS _ |
2. , | %

({80%) = 043, mesh size

i i 4 ] B o i, &_,,1
5 10 15 2. 2D 20 25 é’s@ .48
- - - meshsize{mm} P

Figure 3, Uraph to show estimated 1 {503) ot _!;.j borealis and cad-end apch size
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Figiwre ho Graph to show estimated 1 (507) of 2. mentaiul and cod-end mesh size




