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Summary

Aseries of experiments to determine the cod-end selectivity of a 45 mrn shrimp
trawl was undertaken in the Farn Deeps over the period 1974-1976. Six cod-ends
with stretched mesh sizes of 20-45 mm in 5 mm increments were examined. n~e

50% selection length [1 (50%)J of. each mesh size was estimated, und:a selection factor
for Pandalu~ spp calculated.

Introduction

A resolution was made at the ICES Statutory Meeting in Helsiru{i in 1971; that
~ attemptbe made to carry out an assessment of the Pandalus stocks in the
ICES area. (C. Res. 1971/2:13). Following this. a working-group. was fOl~ed,
and one of its recommendations was that while available data were sparse it
felt that selectivity had a very' important bearing on yield assessment and
emphasised the need for more data on this parameter (ICES 1972/1973).

Aseries of experiments were subsequently il1itiated by the Marine Laboratory,
Aberdeen to investigate the effects of cod-end selectivity on the ~. boreali~

stocks of the Farn Deeps.

• Haterials and Nethod

Aseries of comparative fishing experinents was underta.1cen from FRV . Goldseeker'
on the Farn Deeps grounds off the.coast of Northumberland (Figure 1),

A shrimp trawl with a stret hed mesh size of 45 mm tlu'oughout was used, with
cod-ends of stretcl:led mesh- size ranging from 20 to 45 111m in 5 mm incre~lent s.
In most hauls the cod-end was covered by a small Besh whole cover of stretched
mesh size 15 mm (Table 1). The specifications of the net were:-

Headline length
.F'ootrope length
Groundrope

28 m
32 m
22 m diameter coir with 125 x 150 g leads

l

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, lay-June 1975 October
November 1975, May 1976 and November 1976.
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~ A total of 119 hauls, each of half an hour duration, v/ere made from FRV ;'Goldseeker:',
42 hauls with a 45 mm cod-end, 34 with a 35 mm cod-end, four vdth a 30 mm .
cod-end, 26 with a 25 mm cod-end and 13 with a 20 mm cod-endo In all these
hauls the cod-end was covered by a sm~ul mesh covero '

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 small mesh covero

All hauls vlere made using a trawl warp length of 275 m and a length: depth I'atio
of approximately 3:1. An engine speed of 800-1000 ropomo with the ?ropeller
set at pitch 205 gave a uniform towing speed in varying sea conditionso

In November 1976 a further 18 hauls; again of half hour duration were made
from achartered fishing vessel MFV "Sunbeam': 0 Nine hauls were made with a
40 mm cod-end and nine with a 30 mm cod-endo In all hauls the srnall mesh cod-end
cover \'laS usedo

The experiments were carried out at the southern end of the Farn Deeps, •
between 15 and 20 miles east of Blyth, on a bottom ~ons~ing of ve~y fine sand
and silt (Warren and Sheldon, 1968)0 Hauls were made at each of six stations
in turn, and each cod-end was used for six consecutive haulso In order to
facilitate the cod-end changes, the net, cod-end, and cover were all fitted with
32 mm diameter plastic rings through \'1hich c-_ttachment t\!ine could easily be
threadedo

On hauling, the catches in the cod-end and the srnall mesh cover were kept
separate 0 The-catch, \vhich consisted mainly of l~ge an~ small mixed gadoids,
NephroEs and shrimps, was sorted, and the shrimp catch "Jeighedo \lhen only
small quantities of shrimp were caught, up to 400 kg, the v/hole catch \'/as

preservedo When larger. quantities were obtained, a sub-sam,le selected at random
of 400 kg was kepto Theshrimps were immediately preserved in a solution of 4%
formalin in sea watero

1

Later, in the Laboratory, the preserved samples \Jere sexed and length frequency
distributions obtainedo The measurement used, taken to the nearest millimetre)
was the cara,ace length from the posterior end of the eye socket to the mid
dorsal posterior end of the carapaceo

Of 137 hauls made with the 45 mm shrimp trawl ro1d small mesh cod-end cover,
shrimps \vere present in the catches of 117, they were absent in 16, and four
hauls were fouL The shrimp catches ranged from Ou5 kg to 1405 kg per half
hour tOWj the total weight caught was 445 kgo

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

Cod-end No of ~ hour Catch (kg) C~tch (kg) in Catch (kg)
hauls in cod-end small mesh cover per ~ hour

45 mm 42 73 37 1074
40 mm 9 5 4 0056
35 mm 34 128 20 3076
30 mm 13 26 15 2000
25 mm 26 98 7 3077
20 mm 13 23 4 1077
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The shrimp catches consisted of a mixture of Pandalus borealis and Po mont?ß.ui
the latter tended to be scarcer and was somet~s cOl~:retely absent7 Po montagui
accounted for same 20% of the total catcho

In all) 39 505 fo boreali~ and 9 599 Po !!!.2..nt§!:ßu:h \-Iere examinedo 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 covere 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 Pe borealis and 1 600 for ~e !!!9..~taguL

Tlle 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
millimetre size group was calculatedo

These percentages should increase smoothly from (J}~ for small individuals to
10C1}6 for large individualso The point of interest is the length at which 50lb
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 sizeo

The percentages were calculated separately for Po b0L.~..a.~is and Po montaguL
The estimated I (50%)'s for Pe borealis and Pe mont~i by mesh size and date
of experiment are shown in Teble 20 The estimated 1 {50%)'s were then plotted
against mesh size (Fiß~res 3 and 4). For Pe borealis I (50%) increased linearly
with mesh sizeo A straight line was fitted to th;;;-data, and the intercept with
the ordinate axis proved to be not significantly different from zerOn A line
passing through the origin was therefore fitted giving

1 (5(J}b) = Oe43 x mesh sizeo

T~e standard error for the slope of this line was + 0~02.

For Po montagui there were too few data points to infer anything about the
relationship between I (50%) and mesh sizee However 1 if the line I (5q~)
= Oe43 x mesh size is plotted on this graph, it passes through the data points,
and it seems reasonable to accept this relationshi? at presenco

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 retainede

C.üculations of the mean carapace length showed there \'!as no significant
difference between the mean carapace lengths ofshrimps retained in a cod-end
with cover and those in an uncovered cod-end.

!Q.~owledgement

I am grateful to my colleague ~~ MoD. Nicholson for bis help with the
statistical analysis of the resultse
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Une serie d'E'JCperie.oces visant a determiner lA selectivite de'
queue-de-morue d'un chalut a crevettes de 45 mm a 'ete entreprise da.ns
les Fa.1"n Deeps au cours de la. periode de 1971~ a 1910. On a e.1Carllne
,sa queues-de-morue avec des tailles de maUles etir€es de 20 a ~-5 ll101

par paliers de 5 1mI1.' On a estime 1a longu~ur de !:ielection s: 50%
(1 (50%» de chaque taille demailleetl.onaca.lC11l~un facteur de
ll';lection ;pour le~~ spp.
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Table 1

MC31l Gtretched mesh sizes of cod-end t net ,md cover

before and aft~r use

I-:cl1h Size
(I!ooinal va1,ue)

:oc1-end

fJ!ean Stretclled Hesh Sire
(new)

Mean Stretched Mesh Size
(used)

•

45 r:lr.l

40mm

35 mm

25 mm

20 mm

48~19 mm !.t·7.42 mr:l

42.45 r.un 38.46 an

36.20 mm 34.33 mm

3O~60 mm 29.15 mm

28.65 mm 26.32 mrn

23.38 mm 20.97 1'!un



Table 2
Estimated 1 (50%) I s cf f . .!!.o.re8)J:.~ and R.. E!2nt~ by mesh size

Cod-end Uesh Size

t-----,-..----------------------------
Dat.e

·Ji.ll~' 19'11,
Od 1914
JU"e 1975
OO~ 1915
I.'te..~T 1976
N'v 1976

30

. 11.4
1~.5

11.5

35 ,~o 45
. r ....._.

12.r. 1100
16.5

.14..1 +
·14-5

22.0

Cod-end ~esh Size
. , . - I , """""_....

.D-.:'!:te 20 25 30 35 11.0

Jul~.· 1974 10.1
0010 197,1 11.2
J1\:16 1975

L·· .. Ocl. 1975 11.2 +., 197(, +J..i~...~"

!To\" 1976 16.2 +

45

+

• Experime:.ts l~here tOt) feH ir~dividuc.ls \reN :!)J"eserrt for 1 (5$)
. to oe esti~ate~ are de~cted by +



F::C:::====="-=:========_=:"'=-::;;~9r-=;;,;"=:':;==l:o<-'-"'':::'-''''::OZ:='"'''''''''_''''''''''_'''_=_~_''"''''''''''''='''.="'..."""==':'====-=;,...,;,;:0.=....._===-="""'-:0:::;1

40'

55~

~ ro ~~_

I C~ 'ot\. ---....... -' ""..........
i '1" 'v:-' ",,-,.,. ".. I' '..

\ i \ \ I "
'.. \\.... ,,! ~ nt I ..

, " ........ ("-•••••• \' '\{\\ II .1 "'''t, ...... ,'......... \_ ..,.1, \ ~:'! "'\ ..,' _ )\ (..,\ \\.. ;
I "....', ".- • " " ,. ". '....",' ~ \' ''''... I'1 I' ....... .. , \ \ ,_
\. \ I/ .. ,\ ..\I, \ \I ........ "110 ".... , \. " -... '"'......... \ \ "' " ......\'\ " ~,"J "',", ' \\ .....

l.. \,' ......
\ \ ,.' ..,.' ....\ \. \ \ "
\ \ l : \', 1 \,\ \f! \: \ J, ',i ':. ~ .
, I' .,: , .l, I" ,., , .r :, 10 • I I ",- •
, J I • I , '100.... I, ,e • • , ',~ ,

} ': / I \ ~ ........... ,1
l t·, ! , ,

t " t ,l\.:
~ \\ \ I" •, '\ \ ,.' "'~, "J I < \ ~,

\ ..... ", /... ......... 1 ~ \ .1, .. I, , .
, '," \ /, ," '
\ \ \\ 90 ,/
\ i \/' \ \ ('...._.__......, SO

I ; 'J \ t l
\ " 'l ./'.... : I' " I •

\ I I / \ • ,,1, l f I :_~ : ,/

I I :' I.' , ,I' "Ir.e I \ • t ,,'\I
" ~ I 5 t,..,.'", \ \\ ; :. \/

\ \.1 :. ::
\ \ \, " •." I,. \" : 4 : JI '....,,1 \, '. ' 1_, I ~. I'\ ", ,.., .

'\ '\ I \ \ • t _...:
1'\ , \ ' !-,,6

, ,;, \ , '\ ä --
\ • I \ ....,. ,

\ 1\ '.~~ : : '
, " , ,,'"''"' I \,, " I ,,' '~'__'
, " I ," ,
\ \\ \ ·,U ...... ,:

'\ \, '7~_ '.1"7 ,
1 \ \ \:-.,.,." ,-.......'
\ \ \ \,...J/ n : t
\ '\ \. • \J' ,\ \\ t 901 \" '" \; ,, "'~" l' I \" \\ ......./ )

'. '\ '\ I
\ \ \ '\ \ .. :\. \', J

'\ .. ..
\ \ '" I50 '. 60 ......- ,.lSUNOERLANO

~HoIy Island,

ilII_..~--------------..30~.~.-----_r!B_----_........~~i..:lI__...z:1G~I~b_."'__.Ill'_I Ill__"lLl:!*'l!."·= _

"
; .
."

.i ·i.:;ure 1.



e" . ,"

... E
c.oo
ßt-

·~l~ .

461\1

Sr<; + 1

MEAOt1NI •21m t:I 12mm POLYETH'iLEN&
~OO"jY~~ •32-6Om Jt 12mm NYLON
W1NGUNES 'O'5m
GRASSROP! •22 mm COIR ~ 17:5 J!, 150g l..EADS

Figure 2. Druwing 1.0 show the T.<":,t bllccificationn cf a 4,5 mm shtimp trswl.



e·

x·x

/.

1(50%) :: 0-43. mesh size

~_--L..--.t:-.. 1.-- .1 _•• u. • J

5 10 15 20 25
rras.' size (mrn)

2

1(50%)
22 ..-

20

18

;:~
10

8

6



" .. ,

x

_~r__--,-. ....I __~,

30 35 40 45

L(50%) =D-43 mesh size

, )(.

/

.J. I I

10 15 20 25
mesh size (mm)

"

';:- ""

':L{50%)mm
18

-16

1L

121

.'. ~ 10[
.. 8~

" '6~
.~.... 4

; , 2J~

~~/I
o 5,

Graph, to 05110'" cstir;.atcd :t (:;0.':) o!: PO' '~;oTlhwL:i and cod-end Itesh size- - --....-

• ..

•

""'..
'.

"' .' .. '

, .
'.

','


