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‘ Introductlon

OFf the Northumberland coast of England, the:area around. the
Farn Deepg supports.a mixed populatlon of white fish,. Nephrops and
Pandalid shrimps. :The white-fish stock contains a high proportion
of’undersized cod, haddock .and whiting, as well as other small

‘igadoid species, and -commercial fishing continues to be responsible

for considerable losses of these fish. No comprehensive quantitative
data are available, but estimates of gadoids in' commercial catches
made in April 1968 indicated that,-of aitotal of 31.200 gadoids of
all species, only 400 were cod, haddock and whiting above the minimum

. legal size. The reaectlon rate was therefore 99%"by numbers At that

O T

tlme.‘ \ :
In addition. to trawls deglgned gpe01f1ca11y for whlte flSh

numerous long—W1ng two—panel trawls (known as prawn trawls) are in

;-_ use: they arec designed to take Nephrogs and whlte fluh and all are

restrlcted to legel minimum mesh size of 70 mm. Recently there

has been 1ncrc 81ng interest in trawllng for Pandalld uhrlmps (malnly

P. borealis) Wthh are present on the Neph PS groundu. It is per-
mitted to take shrimps using trawls with mesh 51zes not less than
about 25 mm in the cod-end, while. COHtanlng to land Neghrops ‘and

- white fish as bycatch Yhen shrlmps are avallqble in sufflclent

‘concentration, this combination of anCleS presentu a con51derable
incentive to fishermen to adopt small-mesh trawls and as” a result,
‘losses of young fish increase. However, whether or not small-mesh
trawls are Wldely "dopted the conuervatlon of unders1zed whlte fish
is a serious problem, and 1t is worth reconolderlng pregent gear and

nethods. -
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o When small white flSh comprise a maJority of the cateh any
method of reduC1ng their numbcrs w1thout an unrealistic reduction
in crustacean SpCCleo would.prov1de a usefnl contribution to fish
conservation. The possibility of achieving thio by reducing the
numbers -of- fish entering “tHo" trawl rather tth by catching then
and relying upon” mesh selection for. their ubseouent release, has
been explored during recent fishing trials in the Farm Decps. During
1972/73 preliminary results have been obtained using a long-wing
two-panel (prawn) trawl, and a fonr—panel flat trawl, as used in
the Penacid shrimp fishery of the Guif of,Mexico. The choice of
the four-panel flat trawl was based upon'sévenal premises:
1. It is an established shrimpktrawl, albeit for Pénaeid and
not Pandalid shrimps. . o
.2, It was developed to capture. hrimps vhose. habit is to burrow
. »into soft sediment in the Gulf of. Mex1co 1t mlght therefore
- be effective in the Farn Deeps, where. Neph s has a 31milar
habit and substrate: prefercnce.. . .
3. ‘In contrast to the long wings of the prawn trnwl those of
: the flat trawl are very short. This probably modifies the
fi h~herd1ng characteristic of the long trawl wing and reduces
the fish component of ‘the catch

wGear and methods - - A

The preliminary rosults recported here relate to.a comparison

of an 86 foot hoadline, nunber 3 prawn trawl (Figure 1) and-a 41
.foot headline Gulf “of MleCO flat trawl (Figure 2) ‘Direct comparisons
'were made of relative catch composition of white fish, Nephrops and
i Pandalld uhrimp The selection ‘of a common, mesh size was dictated
by the need to retnin Tea sonnble quantities of shrimps, :and for this
lreason a mesh size of 35 mn Wao adopted ‘throughout both nets,.

" The general sPec1fication of each trawl is as follows‘

No. 3 prawn trawl

Material: Courlene throughout ’~_-JA . - .

Hendline 1enpth 86 feet, supported With eight 4" . diameter; floats

Groundrope length g6 feet 6 inches bass rope, weighted: with lead
rings and’ lengths of light ohein A L _ ‘

Mesh size: Nominal 35 nm throughout " Measurcments with an ICES mesh

; gﬂuge 1ndicate a mean mesh size of 36 2 mn full mesh (100 obscrvations).



Flat -trawl . Co
Mater1a1 Ulstron throughout
Headline 14~gth 41 feet, supported with six 4" diameter floats
Groundrope lensth: 43 feet bass rope, welghted with lead rings
and lengths of light chain

Mesh size: Nominal 35 mn: measurements with an ICES mesh gauge

indicate a mean mesh sigzge of 34 8 mn fudl nesh (100 observatlons)

Both trawls were fished on the same wooden_trawl doors (4‘6“
x 2'6"). These were attached to the wing ends by short strops: the
upper of.3" Ulstron, the lower of hcavy chain to ensure that the
groundrope ends were held down. Quarter ropes were fitted to each
ot | e e

There has been no opportunity to conduct éidé—by;side trials
and thus obtain an~optima1w§6mparison»pf_relatiVe‘?raw%.pérformance;
the two gears were fished in daylight on alternate dayé~gver the
sane arcas of soft substrate and on the séme!Decca co—dfdinates.
In the first trial (September 1972) the volume of total catch, the
volune of Pandalid shrimp and the total number of Nephrops were
recorded and adJusted to volume or numbers per traw11ng hour for
the. purpose of conparison. In the second and thlrd trials (Apr11
1973 and November 1973) the .nmeasure of total catch was dlscarded

in favour of a count of white fish of all sizes.

Results

Ih»September 1972, seVeh hauls were conpleted with each trawl.
Table 1 comprises quantitative observations on Nephrops, Pandalids
and total catch per one hoﬁr's trawling. '



Table 1a 86 foot headline prawn trawl

Haul Total catch Pandalids - . Nephrops
. (baskets/h) _ ~ (gallons/n)* » "M(numbers/h)‘
1 .7 2.9 S 168
2 6.4 8.2 e
3 8.7 13,6 1154
e 4.8 B VY-S 260
5 3.0 1.5 106
6 5.0 ° 1.0 _ 34 -
7 5.5 1.5 892
Total 41.1 30.6 2 696
Mean 5.9 o 4.4 385

* 1 gallon equals 4.54 litres -

Tap}§”1pwﬂ 41 foot headline flat trawl

 Haul ~ : .»Total catch.  Pandalids _ Nephrops

: »;-;m¢(pa§kets/h) - (gallons/nh) (numbers/n)

1 s 3.8 S 857

2 3.0 : 4.0 : 391

3 5.8 4.1 1 452
Tr 4 .2.8. . v 3.8 ~>9O7wuﬁm;

W5 e 25 2.8 BT

6 3.6 o4 o

7 5.2 5.0 1 690

Total 22.0 25.6 6 036

Mean 3.1 %.6 862

The total catch of the flat trawl was 2.8 baskets/h (47%) less than the
total catch of the prawn trawl, which might be explained by the
difference in their respective sizes. However, the Pandalid catch
fell by only 0.8 gallons/h (19%), and numbers of Nephrops caught

rose by 477/h (124%) in favour of the flat trawl.



The sécond group of data was collected in April 1973, when
five more fows were completed with each trawl. The results are.

shown in Table 2.

Table 2a 86 foot headline prawn trawl

Baul- - - -— White . fish Pandalids, - Nephrops -
: (number/n) ;(gallons/h) (number/h)

b 1749 .. 7.3 - 29

2 ‘ 600 - 6.5 90

3 238 ‘ 4.0 ' Y

4 96 . 3.6

5 227 : 5.6 2

Total 2 910 - 2T7.0 121

Mean 582 o 5.4 24

Table 2b . 41 foot headling flat trawl

‘Haul ~ White fish'~ =~ Pandalids - ' ~-- Nephrops-— -

(numbor/h) (gallons/h) (numben/h)
1 205 1.9 4
2 276 3.5 10T
3 170 1.5 8 .22
4 156 R 2.0 94
5 213 , 1.9 19
Total 1 020 A 10.8 149
Mean 204 " 2,2 o 30

The flat trawl white fish count was 378/h (65%) less than
that of the prawn trawl. Numbers of Nephrops were small during
this period and the increased catch by the flat trawl can hardly
be regarded es significant. Pandalid catch volume fell by 3.2
gaiiaﬁé/hf(59%) when the flat trawl was used.: -- e



The third sct of data was collected in November 1973. Ten
hauls wére conmpleted with the flat trawl, but only seven hauls.
were possible with the prawn trawl before the work was halted

by bad weather. The results are shown ih Table 3;

Table 3a 86 fost Headline prawn trawl

Haul  Vhite fish - Pandalids Nephrops

" (number/h) -~ (gallons/h) - (nuober/h).

1 998 . 7.0 776
2 1 052 _12.0 390
3 750 6.0 n 174
4 848 . 6.5 - 134
_ 650 < 10.0 e, 58
6 795 7.7 ) 340
7. 527. . ... 3.7 . .20
Total 5 600 52.9 2 072
Mean 800 16 29

Table 3b 41 foot héédiiﬁemfiat trawl

Haul  tYhite fish - Pandalids Nephrops

(nuober/h) - (gallons/h) (nucber/h)

1 504 . 3.0 o 430

2 482 . 5.0 1100
3 588 T T 5.0 8. ...

4 254 B 7.3 192-
5 448 ... .95 ... 8o

6 480 5.0 106

7 302’ S22 s

8" 410 il 0 . 201

9’ A42 1.5 o 154

10 340 © ¢ !1.0-“ o 170, . -

Total 4250 395 33027

Mean 425 3.9 330




These, data indicate that the flat trawl white—fish count was
-375/h (47%) less than that of the prawn trawl., The nunber of -
Nephrops caught by the flat trawl did not fall pro-rata but rose
vy 34/h. (11%), whilst the Pandalid catch fell by 3.7 gallons/h
- (agp)e

“"!The results .of-the three trials are summarized in Figure 3.

et

. > Discussion

It:is. acknowledged that these results constltute a llmlted
sample, “but they appear to demonstrate a consistent trend. 1In-
September 1972 the flat trawl took significantly lgssgﬁdtal catch

“than the prawn trawl (P < 0.02), and its shrinp catch was slightly
less (P < 0.80). In April 1973 total numbers of fish were reduced
(P < 0.3),and shrinp catch fell sharply (P < 0.01), when the flat
trawl was used. In November 1973 white-fish catch showed a marked
decrease (P < 0,001), and shrimp catch also declined (P, < 0.05),
in favour of the flat trawl. However, the Nephropé"}ééﬁifé;gﬁbear

~not to follow this trend Data fron the flat trawl uuggeot a

“)_marglnal 1mprovcment in catch on two oc0331ono (P < 0. 9, P< d 9)
>  and a cons1derable 1mprovement (P < 0.05) on the thlrd e

o " As a first otep to understandlng why these trends should have
occurred meauurenents of warp qngle and warp length were made to
establluh the probable towed uhape for each trawl It Was found
ﬁthat the doors of the flat trawl were approx1mately 40 feet apart
.and therefore that the trawl waz fully spread (Flgure 4a) Warp
aﬁgié and warp length of the prawn trawl have been chccked on
several occasions and compared with those on a commgr01al vessel
towing a prawn trawl on steel vee—shaped doors. It was found that
the interdoor dlutance was little more than half the heﬂdllne
length, and that the trawl spread was llttle nore than that of
._the flat trawl (Figure 4v). If this 1s S0, the sanpling area
covered by both trawls is reasonqbly comparable and catch var-
iability is nore 11kely to be associated W1th trawl conflgurwtlon

rather. than headllne length.



If the prawn trawl is only half spread, its configuraticn might
© be described as resenbling an opened letter U, and the small angle
subtended by the wing and the towing direction may influence trawl
performance in two ways. The long wings of the prawn trawl arc
designed to inhibit fish escape and therefore it nightfbe”expected
to catch more fish than the flat trawl. Sccondly, an indication of
-wing function in relation to Nephrops capture nay be contained in
results obtained by Cole and Sinpson (1965) during an investigation
of Nephrops escap¢ through various parts of a prawn trawl. ~~In_ this
work, six fine-mesh covers were attached at various points on the
trawl end counts were made of Nephrops cntering each cover. Of almost
13 000 Nephrops which passed into the covers, not one was found in
‘a cover which was sited ncar the end of the wing. It is possible

' therefore that much of the wing serves .no useful function in:the

“" capture of Nephrops and nay, in fact, only invoke escape rcactions

into any available burrow.

'Conclu31ono

To date, theuc gear trlalu have been little nore than an adgunct
to»su;veys of crustacean populatlons in the Farn Deeps; a nore detailed
COmparisdh of relative trawl perfornance’ would require a controlled
series of palred ob»ervqtlonu, 1nclud1ng meaqurcments of Nephrogs
~and white floh taken by cach trawl.

Howevcr, thay indicate that although the Gulf of‘Mex1co flat
~”trawl was less offective than d No. 3 prawn trawl for catchlng
Pandalld shrinps, it took oUb tantlally fewer Whlte fish and at
‘1G&ot malntalned .nd posglbly 1ncreascd the catch of Nephrogs.
In areas where the conucrvatlon of snall gadoids is a problem

: associated with Nephrogs trawvling, this aspect of the flat trawl's
‘ performﬁnce would Juutlfy further 1nveot1gat10n. '
SUMMARY , ‘

off the north-east coast of England white fish, Noghrops and
_Pandalld uhrlﬂpo a¢e exp101ted commor01a11y. In this and other
.areas congervntlon of small gad01du is a natter of concern.
Prelininary trials with a Qulf of Mex1ccshr1mptraw1 have

suggested that this trawl reduces white-fish losscu while moin-
taining the Nephrops catch.
Reference
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Figure 1. No 3 prawn trawl.
Units indicate numbers of
meshes (vertical scale in
rows of knots)
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Figure 2. Gulf of Mexico flat trawl.
Units indicate numbers of

meshes.
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Figure L. Probable fishing shapes, N°3 prawn trawl and flat trawl



