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Introduction . L .
Off the Northumberland coast. of England, the area around the
" Farn Deeps supports a mixed population 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
‘gadoid species, and commercial fishing continues to be responsible

for considerable losses of these fish. No comprechensive quantitative
' data are available, but estimates of gadoids in:commercial catches
made in April 1968 indicated that, of a total of 31 200 gadoids of

all species, only 400 were cod, haddock and whltlng above the minimum
- legal size. .The rejection rate was therefore 99% by numbers -at that
time.‘ ' ) .

In addltlon to trawls deglgned spec1flca11y for white flsh

~ numeTous 1ong—w1ng two—punel trawls (known as prawn trawls) are in
“uoe. they are. designed to take Nephrop and whlte flsh and all are
.restrlcted to 2 legal mlnlmum megh size of 70 mm.’ Rccently there

has becen . 1ncr0651ng 1nterest in trawllng for Pandalid shrimps (mainly
P. borealis) whlch are present on the Negh ps grounds. It is per-
mitted to take shrlmps using trawlo with mesh sizes not less than
about 25 mn in the cod-end, while continuing to land Nephrops and

.+t white fish.as: bycqtch VYhen shrimps are available in‘uuffiéient

wconcentratlon, thls comblnatlon of sp901es presentu a’ conolderable
incentive to flshermen to adopt, small—mesh trwwls and aS'n'result
losses of: young flSh increase. However, whether or not umall-mesh

~ trawls.are widely adopted, thevconuervatlon of underolzed thte fish

is a serious problem, and 1t is worth recon31der1ng present gear and

methods. 1
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Uhen omall whlte floh comprlse a naaorlty of the catch any“
..method of reduclng their numbers without an unreallstlc reductlon
" in crustacean species would provide a useful contrlbutlon to fish
conservatlon. . The p0931b111ty of ach1ev1ng this by redu01ng the
numbers of Fish enterlng“the trawl ‘rather-thon by eetchlng“them
and relying upon TesH selection” for thelr«subsequenttrelease, has
been explored during recent fishing trials in the Farn Deeps. During
1972/73 preliminary results have been obtained using a long-wing
two-panel (prewn) trawl, and a four-panel flat trawl, as used in
the Penaeid shrimp fishery’of the Gulf of Mexico, The choice of
the four-panel flat trawl was hased upon sdveral prcmises:
1. It is an established shrimp trawl, albeit for P8naeid and
not Pondalid shrimps. . _ -
2. It was developed: to capture shrimps whose hablt—is to hurrow
- inte soft sediment in the Gulf of Mexico; it might therefore
".bé ‘offective in' the Farn Deeps, where Nephrops has ‘a:sinilar
* habit and substrate preference. '

3. In contrast to the long wings of the prawn trnwl those of

' the flat trawl are very short. This probablyemodlfles the
fiEtherding characteristic of the long trawl wing .and reduces

".thewfl sh- component of the catch,

;Gear and methods T h R S

The prellmlnary results reported here relate to -a eomparlson

xof an 86 foot headllne, number 3 prawn trawl (Flgure 1) and a 41

o foot headllne Gulf of Mex1co flat trawl (Flgure 2) Direct comparisons

were made of relatlve catch compos1t10n of whlte fluh Nephrops and
uPandalld uhrlmpu. The” uelectlon of a conmon mesh size was dictated
. by the need to retain reasonable quantltlcu of ehrlmps,.and for this
reason a mesh s1ze of 35 oo wau adopted throughout ‘both nets. -

The generel oPOlelCQtlon of each trawl is as- lelQW TR

, No. 3 prawn trawl

Materlal Courlene throughout

Headllne length 86 feet, eupported W1th ‘cight 4" diameter ‘floats

» _Groundrope length 96 feet 6 1nche.: bass rope, welghted w1th lead
rlngs und lengths of 11ght chain’ - I
Mesh size: Nomina l 35 rm throughOut V’Meas'ureme\nt’s with an ICES mesh

ga uge 1nd1cate a mean mesh size of 36 2 mm full mesh (100 observutlons)

l_"_



“Flat trawl .
Materlal ‘Ulstron throughout

Headliné length 41 feet, ‘supported with six 4" diameter floats

Qroggdrope length: 43 fect bass rope, welghted w1th lead rlngs
and 1engths of light chain ,
Mesh sigze: Nomlnal 35 mn: mcagurenents with an ICES mesh gauge

indicate a mean mesh sigze of 34,8 mn fudl mesh (100 observatlons)

Both trawls were fished on the samec wooden trawl doors (416"
x 2'6"). These were attached to the wing ends by short strops: the
upper-of 3" Ulstron, the lower of heavy chain .to ensure that the
groundrope ends were held down. Quarter ropes were fitted to each
net. | “'

There has been no opportunlty to conduct s1de—by—s1de trials
and thus obtain. an optimal comparison of relatlve trawl performance;
the two gears were fished in daylight on alternate days over the
sane arcas of soft substrate and on the sane Decca co-ordinates.
In the first trial (September 1972) the volume of total caﬁch, the
volume of Pandalid shrimp and the total number of Nephrdpé;ﬁere
recorded and adjusted to volume or numbers per‘trawling-hbﬁr for
the purpose of compafison."fln‘the second and third trials.(April
1973 and November 1973) the measure of total catch was discarded

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

Results
In‘September 1972, seven hauls were conpleted with each trawl.
Table 1 conmprises quantitative observations on Nephrops, Pandalids

and total catch per one hour's trawling.



Table 1a 86 foot headlinc prawn trawl

Haul Total catch Pandalids Nephrops. =
. (baskets/h) (gallons/h)*_>':“. (gum@g;gl@)l'

1 7.7 2.9 ST e
2 6.4 8.2 | e

3 87 3.6 54

! 4.8 C 1.9 260
5 3.0 1.5 " ‘ 106

6 5.0 1.0 34

7 55 0 1.5 | 8oz
Total = . 41.1 o 30.6 2 696
Mean' .. 5.9 4.4 N 385

" % 1 gallon equals 4.54 litres

Table 1b'~'41 foot headline flat. trawl

Haul  Total catch - Pandalids " Nephtrops
, (vaskets/h) (gallons/h) (numbers/h)

g S Tae o

2 3.0 - 4.0 391

3 3.8 4.1 1452,

4 2.8 o .. 3.8 : , 907' 
5 a5 2.8 LT
6 ) 3.6 . 4 602

7 3.2 3.0 1 090

Total 22.0 25.6 6 036

Mean 3.1 3.6 862

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 second group of data was collected in April 1973, when

five more tOWS were completed Wlth each trawl,

shown 1n Table 2.

Table 2a 86 foot headline prawn trawl

The -results:are -

Haul ™ " White fish - ~Pendalids Nephrops,
A ;f o (number/h)*"-&fiﬁ(gallons/h) (nunber/ ﬂ)
17 1749 T3 - 29
2 600 6.5 30
3 238 4.0 0
4 96 3.6 0
5 227 5.6
Total . 2 910 27.0 121
Mean 582 5.4 24
_Table 2b 41 foot headline flat trawl
Haul . Vhite fish " Pandalids " Nephrops -
(nunber/h) (gallons/h) (number/h)
2 276 3.5 . 10
. R 170, 1.5 22
4 156 2.0 94
5 213 1.9 19
Total . 1 020 10.8 149
Mean - 204 2,2 30

The flat trawl white fish count was 378/h (65%) less than

that of the prawvn trawl.

Nunmbers of Nephrops were small during

this period and the increased catch by the flat trawl can hardly

bqwxgggéggd\gs significant.
gallons/h (59%) when the fléff%rawl was used. ”

Pandalid catch volume fell by 3.2



The third sect of data was collected in November .1973... . Ten
hauls were completed 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 32 86 foot headline prawii trawl = = mies e

Haul . _ White fish © ' Pandalids - Nephrops
(numben/h) (gallons/h) ‘(nunber/h)wm

998 . 7.0 | 776
1 052 12,0 . 390
750 . 6.0 174
818 .. 6.5 134
&0 " 100 - o
79 T . 340
o SRS o

S IS, IR T SR

Total 5 600 52.9 2 072
Mean . _ .80 ... 1.6 296

[P SoA
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Table 3b 41 foot headline flat trawl

Haul  Uhite fish  °° Pondalids Nephrops
' (number/h) i (gallons/h) (number/h)

504 3.0 | 430

482 . 5.0 : 1 100

588.NM““,“NMN: 5.0 - _ T8 - -

254 . 1.3 192~
448 - L9580 "
480 5.0 106
‘ 302‘ Do e 2.2 ’ o 151

M O';‘":;"E“:‘:'*“ o 0 D 201 - =i

- 4424 S S SR SRR L7

'340 5”*; Do j_o. s 170 o

[

‘fm;}q-fc\ S I R

—. 0.
- .

Total 4 250 39,5 330
Mean 425 3.9 330




N These .data 1nd1cate that the flat trawl whlte—flsh count was
: 375/h (47%) less than. that -0of the prawn trawl, The number of
Nephrops caught by the flut trawl did not fall pro-rata buf Tose
by 34/h (11%), whilst the Pandalid catch fell by, 3.7 gallons/h

(48%).

The resulfs of the three trials are summariéed in Figure 3.

> Discussion
It is acknowledged that these results constltute a llnlted
. sanple, but they appear to demonstrate a consistent trendd 'fhl
- Septenmber 1972 the flat trawl took significantly less total catch
+than the prawn trawl (P < 0.02) and its shrinp catch was sllghtly
hlessd(P.< 0.80)., In April 1973 total numbers of fish were reduced
v (P.< 0.3), and shrimp catch fell sharply (P < 0.01), when the flat
trawl wvas used, In November 1973 Whlte—flsh catch ohowed 2 marked
decrease (P < 0.001), and shrinp catch also declined (P < o. 05)

in favour of the flat trowl. However, the Nephrops™ results appear

""" hot to follow this trend Data fron the flat trawl suggest a

marglnal 1mprovement in catch on two occasions (P < 0. 9, P < 0. 9)
and a con31derable inprovement (P < 0. 05) on the third.

As a first step to understanding’ why these trends ‘should have
t'occurred neasurcnents of warp angle and warp lengfh were nade to
' establlsh the probable towed uhape for each trawl.” It was found
that the doors of the flat trawl were approx1nately 40 feet apart
and therefore that the trawl was fully spread (Flgure 4a). Warp
angle and warp length of the prawn trawl have been’ checked on -
several .occasions and compared with those on a commercial’ vossel
tow1ng a prawn trawl on gteel vee—shuped .doors. It was found that
the interdoor distance was little morc than half the headline
length, and that the trawl spread was little nore than that _of.

; the flat trawl (?igure 4b). If thic is so, the sanpling area
‘corered.by both trawls io'reasonqbly oomparhbie” and catch var-
1ab111ty is nore llkely to be associated with trawl conflguratlon

rather than headllne length.




If the prawn trawl is only half spread, its configuraticn might

"be described as roscmbling an opened letter U, and the small angle

subteﬁded'by the wing and the-towing’direction nay influence trawl
ﬁérforhaﬁce'in;tWO'ways; The long wings of the prawn ‘trawl are..
désigned to inhibit fish'escape'dnd therefore it might be expected
to catch more fish than the flat trawl, Sccondly, an indication of
Wwing ‘function in relation to Nephrops capture may be contained in
results obtained by Cole and Sinmpson (1965) during an investigation
of Nephrops escapé through various parts of a prawn trawl. .:In:this
work, six flne—mesh covers were attached at various points on the

trawl end count were ‘made of Nephrops cntering each cover. Of almost

“13 000 Néghrops which passed into the covers, not one was found in
‘a cover which was sited noar the end of the wing. It is possible
“therefcre that much of the wing seérves no useful function in:the
5’cdpture'of‘Nephrops and may, in fact, only invoke escape reactions

‘1nto any avallable burrow.'

Conclu81ons

To date, these gear trlalu have been 11ttle nore than an adgunct

»to surveys of crustacean populatlons in the Farn Deep a more detalled

comparluon of relatlve trawl performance would requlre a controlled

o serles of palred observatlonu, including measuremcnts of Nephrops
,and whlte floh taken by each trawl.

However they 1ndlcqto that although the Gulf of Hex1co flat

r:trawl was less effectlve than a No. 3 prawn. trawl for cqtchlng

‘Pandalld shrlmps, 1t took sub"tantlally feWer whlte flsh and at

least malntalned .nd p0331b1y 1ncreased the catch of Nenhrogs.

In arcas Where the conservatlon of small gadoids is a problem

_‘ass001ated with Nephrog trawllng, this aspect of the flat trawl'

perfornﬂnce would Justlfy further 1nvest1gat10n.

SUMMARY . C e

.. Off .the north-east coaut of England vhite fis sh, Nephirops and

,Pandalld shrlnps are exp101ted commer01a11y.; In this éﬁdwotﬁer

-areas . conservqtlon of small gad01ds is a matter of concern.

Prelininary trials with a Gulf of Mexico hrlmp‘trawl have

suggested that this trawl reduces white-fish losses whilé Bain-

taining the Nephrops catch.
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Figure 1. No 3 prawn trawl.
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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



