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ABSTRACT

Tho eateh eo:nposi tion of a dual purpo8o tr,l\ll fitted i'Ti th a 40mm eod-end

mosIl wns corupLl.rcd to thnt of a sir.:J.ilar net fitted \'1ith a cod-cnd of 70rri::J..

The tilO nets w-ero tOHed in parallel by similar vcssols at the same npced.

It Has found that despite an overall rcduetion of 22.150 in prmiIl eatch

thore uas a high~r proportion of larGe individuals in the not uith the

70mrn eoel-end. AlthouCh thcl'o uas no significant differenee in eatehes

of ruarketablo' firmed finh thero Has a grcnder proportion of juvenile

fish .eaught ui th the small ooshad not (40ml:l). A sinilar eonparison

behloon a dual purponc traul uith a 40rnu eod-end und a prmm trmvl of

40mm mesh tlIToughout cave no siGnific~~t difference between eatehes.

'" '"R.t;SUJIlE

Une comparainon s'est faite entre la COillI,osition d'une prise d'lill ehalut

a double unD.gfJ, equip~ au bout de filet CL nailles de 40mm, avec UD filet

somblablc mais a maillen do 70rr.m. Deux vaissoaux semblables ont

, \ ,..
rernorqu~ on parallele et a la meme vitesse, les dcux filets.

On a recueilli les resul~ats qui suivont. Dnns Je eas du filet ayant au

bout des mailles 'de 70mm, la prüw totnIe dos' Uephrops avait etÖ roduito

mais il y avait unG plus grande proportion do grands individus.

En m~rne torilps tandis qu' il n' y avait pas lIDO di:fference significative

CIltre les poissons Ca nag0.oiros) vcndables, il y avait une plus Grand

proportion de pois::ions juveniles prise po.l' le filet aue au bout des maHles

de 40::rn.

Une comparaison semblablc entre un cho.lut ~ double usace n'ayant qu'nu bout

des mailJ.es de 40mm ct un chnlut 'a liephrops ny6.nt dec mailles da 40mrn partout,

n'a pas donne ~~c diffcrcnec nicnificn~ive entre les prioos.
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INTRODUCTION

The Northern Irel~nd fishery for Nephrops norvagicus is economically

the most important of thc province "Tith 1979 landings worth over

~4N at first sale. Apart from a decl~Le in 1974)due to marketing ~roblems;

landings have sho.rn a steady increase since 1954 when the first

significant pravrn landings'took place< Until mid 1979, the use of

nets with less than 50mm meshes in their cod-end was permitted in

I.C.E.S. area VIIa where the Horthern Ireland fishery is concentrated.

Losses in juvenile whitefish (Watson and Parson, 1974 an~ Brander, 1975)

coupled·with an overall reduction in mean prarrn size in the catchable

stock (Watson, 1973), lad to the introduction in 1979 of legislation

forbidding the use of nets with a cod-end mesh size of less than

7Omm. Although earlier studios (Thomas, 1965 and Pope and Thomas, 1975)

compare catches in nets cf ulfferent mesh sizes, the data they presented

was not obtainedsimultaneously from parallel hauls. This paper

compares the catch composition of similar 'nets (dual purpose trawl)

'one fitted with ~ large mesh (70mm) and the other with a small mesh

(4Omm) cod-end, ~owed simultaneously parallel to each other, by

similar vess~ls. The same technique was used to compare a dual

purpose.trawl with a 40mm mesh cod-end to a·standard prawn trawl

with a 40mm mesh throughout.

METHODS

During September 1974, two similar vessels (appendix A) were chartered

for a two week period from the Co. Down port of Kilkeel •. The three nets

used were (a) two dual purpose trawls of 70mm mesh size with detachable
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cod-ends of menh sizes 70mm und 40mm resp~ctively und (b) a 'long-uinged

. prmill tr.a\'/l cf 40mrn mc~h throughout (~ppendix B). The not trial

was eonducted in two phases .•

Phase I (9-13 September 1974) A comparison between the catch

eomposition of dual purpose trawls; one fit ted with a 70mrn and the

othar with a 40rr~ eod-cnd mcsh, towcd in parallel (Fig 1). Nets

"/ere oxehanged betwccn the tvlO vesnels on the third day in order to

eompensatc for possible differenees botwcen the "SeameVTl: and the

"Janet Hary" (Appendix A).

Phase II (16-20 September 1974) A comparison betlf(:3en eatehes in

a dual purpose traVTl fitted with a 40mm eod-end and a standard pra,m

trau1 of 40mm mesh throughout tO\'jed in parallel (Fig 2). Nets \'lere

exchanged bctween vessles on the third day aS in phase I. During both

phases of this study every effort was made to reproduce eommercial

eonditions VTith each tow being of approximatcly three hours duration

and the crews seleeting marketable and diseardable praw~s as in

"
normal fishing practise.

The total eateh from each haul was sam~led by filling an eight stone

fish box from the eatch shortly after it had been deposited on the

deck. The fin-fish component of the' sampIe . ''las removed and the remaining

prawns sub-sampled by taking half 01' quarter of the voll'mc to give a

sampIe size of 200-300 prawns, ~ubsequently used for length frequency

analysis. The length eomposition and weight of the fish by-eateh

speeies was alsO recorded. Both rejected and landed prawn eomponents

of the eateh 'l'lere studied by salJlpling the "rubbish" disearded after the

marketable size eateh had been removed. ~ A sampIe of diseard material

3
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from eaeh haul was divided into juvenile fish, small unmarketable

·prmms and prawn l..:~ads resul tine from tailing. Tailing oeeurred

beeause in normal corrm0reial practicc headsof Nephrops are discarded

at sea and not marlwtcd. Carapaee length composition of landed

eateh 'iotaS therefore obtained frol:! thc "pravffi head" componcnt of

diseard sarnples.

In addition to eateh eomposition data, reeords were kept of landed

eateh, uater depth, 1I'Cuther und geographie loeation of hauls for

eaeh day'sfishing.

RESULTS

Nephrops

Length frequeney data from buth phases of the s tudy are presented in

figure 3 and 4. Figures 5 and 6 show Ncphrops length frequeney

distributions for each eomparison superimposed.Tables 1, 2, and 3

summarise total, rejeeted and landed eateh length eomposition data for

.Nephrops together with the relevent means and standard deviations for

the two eomparisions. Table 4 gives thc proportion of large

(~34mm'0L) and small «25mm CL) Nephrop~ in total eateh samples.

This arbitrary size seleetion is based upon that US'ed by O'Riordan

(1964) for e041purative purposes. In Tuble 4 data from

eomparable tows has been ~ooled to' give an overall view of the eateh

eomposition with the different net eombinations. Analysis of

earapaee length eomposition indieutes a shift toward fcwer small

prawns being eaught in the lurger meshed net. The menn earapaee

length of total eateh sampIes from eaeh haul ure given in figura 7

and the overall mean longths wore 25.8mm and 25.1mm for the 70mm and 40mm

cod-end respectively on a dual p~rpose trawl, a differenee found to
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be siGnificant (p< 0.001). In reality ho,,;ever, it in thc
.

proportion of nraall prmms not caught uith the large mesh that in

important. l\ltho,ugh there uas no siGnificant difference beblCen

the maan carapuce length of prmms cau[;ht in the pr~nffi tra'l"l'1

compared to the dual purpose .trawl with a 40mm cod-cnd, there'

tended tu be a llighar proportion of small prmms in catehes with

the pravffi trmd. This difference in thou[;ht to be due to thc

eseape cf nmaH prmms throw;h the v,inGs and belly of thc dual

purpose traul wherc larger lliesh oceurs (appendix B).

Thc size of pra,m actually landed inthe Northern Ireland Nephrops

fishery depends upon erews'selection at tailing which is influcnced

by murket demand und thc minimum leGal Innding size of 25IIlt1

carapaee length (though, this regulation ,ms not operative in 1974).

By plotting carapace lcngth frequencies of dis~arded Nephrons and those

of landedpephrons on the samp axis thc average rcjection sizo is

obtained from the point where the two curves intercept. ~lalysis

of both phase I and phase Ir data indieaten that thorc is no significant
"

diffcrence between the average selcction point by thc two crews (Fig 8)

employed on thc net trial. Since sclection by the crew is therefore

constant, landed eatch with the different nets may be comparcd.

A8 indieated in table 5A an overall reduction of 22.1% occurred with

the larGor mesh (7Omm) cOQ-end on a dual purpose trawl. The ~lase 11

eomparison, however, did not indicate anY'consistant signifieant differcnco

beb/een landed cateh vTith thc dual purpone traul und the prmm trmü

(table SB). Cateh per unit effort (cpue), expressed as kg landed I~r

hour fished, Has hiehest vlith the prmm trm'l1 and 10,icst uith the dual

purpose trmil fitted ~,ith a 70mm eod-end (table 6A/B) 0
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By-eateh

The major by-eateh speeies eaucht was the eod,~ morhua and

thc whiting, Merlangius merlangus. vlliiting length frcqueney

eomposition (Fig 9) inc1ieates that more juveniJe \'1hiting

are caught (lcngth~25em) in the small mcsh neta (40mm eod-end).

1'1arketahle l....hitine .eateIl per unit effort did not appear to differ

between net types. 'Table 7A/B gives the quantities of eommereially

impo:r;'tant fish speeies landed durine this trial •

DISCUSSION & COlICLUSIONS

Tbe findines of this net trial indieate that a large mesh (70mm)

eod-end ",ill eateh fel-Ier juvenile Ncphrops than a 40mm ~od-end, uith

a menn reduetion in marketable eatch (by l'foight) of 22.17;. Although

catch per unit effort dropped with thc 1areer meshed not it i'fou1d

appcar that these lossos are eonccntratod in '-he smaller size elasses

a1lolling more juvenile pravms to cscape, grol-1 and breed before being

taken by the fishory. This is of partieu1ar inportanee "lhen i t is

noted that sexual maturity oeeurs in Irish Sea Nophrops at 19-22rnm
" .

earapaee length (1"arr:;.or \1974),üth 505; maturity size at 23mm earapace (~)

length Ülatson 1975). The similarity in eateh eomposition in the

phase 11 eomparison suggcstcd that only a fe,.. prawns eseape through the

"'lngs and bolly of the dual purpose travll. Althoueh eatehcs of

narketable sized whitefish did not differ between nets there was

a reduetion in the numbcr of undersized fisl1 in thc dual purpose

travll lTith a 70rnm eod-end eompared to thc fine Desh (4Omm) nets,

as llas proposed ~y Watson & Parsons (1974) llho estimated pre-reeruit

mortality rates as high' as 2-0 to 2.5 (total instantaneous mortality)

with a 40mm net.

6
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111 conclusion, it seems that the introduction of a 70mm cod-end

to the Northern Irelund NelJhrops fishery Viill cause short term

losses of around 2q%in landings (by Vieight) coupled with a reduction

in the number of juvenile pratms and fish captured. Although long

term prsdictions of crustacean stocks arc.complex and bcyond the

scope of this paper it is likely that thc short term losses

described will lead to stock recovery and long term gains in both

Nephrops and fish yield. 1vork in hand since the recent introduction

of the 70mrn net to Northern Ireland waters should varify thc effects

of this net on the fishery •
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TABLE 1

NEPHROPS SIZE COMPOSITION (CARAPACE LENGTHS) INe TOrrAL CATCH SANPLES

I DUAL PURPOSE TRAWL : 40mm COD END

sex sampIe percentage composition in 5mm carapace 1engths
size 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 NEAN (sd)

, male 2043 3.0 31.4 47.7 14.8 2.8 0.3 26.1 (3.96)
fema1e 1573 0.1 7.6 59.5 26.3 51.1 1.0 0.3 0.1 23.8 (3.55)
both 3616 0.1 5.0 43.6 38.4 10.6 1.9 0.3 0.1 25.1 (3.96)

DUAL PURPOSE TRAWL . 70mm COD END.
---------------------------------

male 1533 1.2 26.9 46.9 20.6 3.5 0.6 0.2 0.1 27.0 (4.1~)

fema1e 1018 0.2 5.4 56.7 3Q.8 5.1 1.6 0.2 24.1 (3.58)
both 2551 0.1 2.9 38.8 40.4 14.4 2.7 0.5 . 0.2 24.4 (4.06)
.._------------------------~---~---------------------- -------------------------• 11 DUAL PURPOSE TRM1L : 40mm COD END

------------------------------------
male 1775 0.1 "5.3 36.3 43.4 11.3 2.4 0.5 0.7 25.5 (4. 28 )
fema1e 1479 0.3 10.8 62.1 .23.1 3.2 0.4 0.1 23,,0 (3.29)
both 3254 0.3 8.0 48.2 34.4 7.8 1.5 0.4 0.2 24.4 (4.06)

PRAHN TRA\iL 40mm THROUGHOU'l'
-----------------------------

male 22G6 0.1 6.6 39.8 39.9 11.0 2.0 0.5 0.1 25.1 (4.15)
female 1969 0.3 14.6 61.7 20.5 2.2 0.6 0.1 22.6 (3.28)
both 4235 0.2 10.4 50.0 30.7 6.9 1.4 0.3 0.1 23.9 (4.00)
------------------------------------------------------------------------------

. ,.
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TABLE 2

NEPHROPS SI ZE CQIllPOSITION (CARAPACE LENGTHS) IN
'REJECTED CATCH SAMPLES

I DUAL PURPOSE TRANL : 40mm COD END

sex sampie percentagecomposition in 5mm carapace 1engths
size 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 MEAN (sd)

11 DUAL PURPOSE TRM7L : 40mm COD END

, male 1).76 0.2 3.4 45.8 48.0 2.6
fema1e 1188 0.2 6.7 67.2 25.4 0.7
both 2364 0.2 5.1 56.5 36.6 1.6

DUAL PURPOSE TRAHL . 70mm COD END.
---------------------------------

male 1198 0.1 1.7 48.9 48.6 0.6
fema1e 1093 0.2 3.4 70.9 25.3 0.3
both 2291 0.1 2.5 59.5 37.4 0.4

• ------------------------------------
male 1319 0.5 7.6 48.8 40.9 2.1 0.1
fema1e 1315 0:2 9.0 69.1 20.8 0.8 0.1
both 2634 0.3 8.3 58.9 30.9 1.5 0.1

PRAVm TRA''1L . 40mm THROUGHOUT.
-----------------------------

male 1292 0.3 7.3 50.8 40.6 1.1 0.1
fema1e 1233 0.5 9.9 70.5 18.7 0.5
both 2525 0.4 8.6 60.4 29.9 0.7

24.4 (2.67)
23.1 (2.49)
23 .. 7 (2.67)

24.2 (2.22)
23.2 (2.18)
23.7 (2.27)

23.8 (2.95)
22.7 (22.7)
23.2 (23.2)

23.7 . (2.04)
22.5 (2.53)
23.1 (2.76)
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'rAßLE 3

NEPHROPS SIZE C01'1POSITION (CARAPACE LENGTHS) IN
LANDED CATCH SMiPLES

I DUAL PURPOSE TRAWL : 40mm COD END

-----------------------------------
sex samp1e percentage composition in 5mm carupnce lengths

size 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 I-mAN (sd)
male &
'female 2746 0 .. 1 2.5 42.2 41.5 10.5 2,,4 0.7 0.1 + 30.5 (4.13)

DUAL PURPOSE TRA\~L . 70mm COD END.
---------------------------------

male &
female 2762 0.2 2.8 43.1 40.2 10.8 1.5 0.9 0.3 0.1 30.4 (4.29)
------------------------------------------------------------------------------

• 11 DUAL PURPOSE THA\'JL : 40mm COD END

------------------------------------
male &
female 2469 -2.9 46.3 38.6 9.6 1.9 0.6 0.2 + 30.2 (4.05)

PRM\IN TRA\'JL . 40mm rrIlROUGHOUT.
-----------------------------

male &
fema1e 2356 + 1.2 41.6 43. J 11.1 2.0 0.8 0.1 30.6 (3.92)'
---------------------------------_.--------------------------------------------

+ = present but <0.1%
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'rAßLE 4

PROPORTION OF SMALL «25mm carapace length) AND LARGE (34mm carapace
1ength) PRAWNS IN SAMPLES FROM TOTAL CATCH

(baseurfor comparative purposes, upon the two lengths used
by o'Riordan r 1964)

•

PERCEN'IIAGE OF PEHCENTAGE OF
GEAR USED S~1ALL «25mm) LARGE ( >34mm)

PRl\~~N S PRIWnJS
PHASE I

D.P.T .. with 40mm cod end 48.7 3 .. 3

D.P .. T. with 70mm cod end 41 .. 8 5.1

PHASE 11 ,.

D.P .. T. with 40mm cod enu 56.2 2.8

PEA\~N 'rRAHL . 60.7 2.3
(40rnm throughout)

,
D.P.T. = dual purpose trawl
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A. THE DIFFERENCE IN LANDED NEPHRQPS CATCH (tail weights) EETWEEN
A DUAL PUH.POSE '1'RIWJL \HTH A 40rr.m COD END AND A snu LAR NET \'HTH

. A 70mm COD END

~----------------------------------------------~----~---------------------
DAY 1 kg Nephrops landed I difference 1 % change \vi th 1

1 40mm cod end 1 70mm cod end 1 kg I 70mm cod end I
-------1-------------1---------------1---------------1------------------1

1 I 101.6 1 92.1 1 9.5 1 -9.4 1
2 I 63.5 I 47.2 1 16.3 I -25.7 I
3 1 146.1 1 108.0 1 38.1 I -26.1 1
4 I· 53.5 I 36.7 I 16.8 I -31.4 I
5 I 76.2 I 59.4 I 16.8 I -22.0 1

I I I I I
overall I 440.9 I 343.4 I 97.5 I -22.1 I

B. THE DIFFERENCE IN LANDED NEPHROPS 6ATCH (tail weights) BETWEEN
A DUAL PUHPOSE TRAlJL \'iITH A 40mm COD END AND 1'. PRM'JN TRAl'~L OF
40mm MESH THROUGHOUT

tt------------------------~~----------------------~---~--------------------
pAY I kg Nephrops landed I difference I % change with I

. I D. P • '1'. 4 Omm I P • T. 40mm 1 kg 1 p •'1' • 40mm I

-------I---------~----I--------------I-----~~--------I------------------1
6 I 38.1 1 31.8 I 6.3 I -16.5 I
7 1 62.6 I 57.2 I 5.4 I -8.6 I
8 I' 68.9 I 84.4 I 15.5 I +22.5 I
9 I 91.6 I 96.6 I 5.0 I +5.5 I

10 I 37.2 I 28.6 I 8.6 I -23.1 1
I 1 I 1 I

overalll 298.4 1 298.6 I 0.2 I +0.1 I

D. P.T.= dual pupose trawl P.T.= prawn trawl
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TABLE 6

CATCH PER UNIT EFFORT (kg tails/hour fished) FOR NEPHROPS
AND WHITING LANDED

A. PHASE I COMPARISON : DUAL PURPOSE TRAWLS (D.P.T.) WITH 40mm COD
'END HESHES RESPEC'rrVELY

4t ----------------------------------------.-----------------------------
I DAY I D.P.T. 40~m COD END I D.P.T. 70mm COD END I
1 ! Nephrops I' whi ting I Nephrops I whi ting I
I-------j--------------I-------------·-I---------------1-------------1
I 1 I 11.70 I: 7.82 1 9.29 I 12.97 I
1 2 I 6.30 1 11.58 1 4.77 1 17.36 1
1 3 1 15.84 1 24.93 1 11.38 1 21.18 I
I 4 I 8.33 1 31.48 I 5.91 I 28.75 I
I 5 I 11.77 I 1 9.16 I 1
I I 1 I I I
I BE 1\1; i 10. 7 9 1 15 • 16 I 8 • 10 I 16 • 0 5 I

B. PHASE 11 COHPARISON : DUAL PURPOSE 'rRAWL (D.P.T.) ~nTH A 40mITl COD
. END liND A PR.l\\'J~J 'rRAh'L (P. T.) OF 40rrmTHROUCHOUT

I DlIY I D.P.T. 40mm COD END P.T. 40mm THROUGHOUT
1 I Nephrops I whiting 1 Nephrons I whiting I
1-------1--------------1--------------1---------------1-------------1
1 6 I 6 •.30 I 1 6.81 I I
I 7 I 6.93 1 10.68 I 6.30 I 7.76 I
I 8 I 7.50 I 15.14 I 9.60 I 27.35 I
1 9 1 10.56 I I 11.64 1 I
110 I 7.25 I 1 5.79 I 1
I 1 I 1 I 1
I BE AN I 7 • 71 I 5 • 16 J 8 • 0 3 1 7 • 02 1

..
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'rAßLE 7

FIS H L A N D E D (kg)

A. PHASE I eOMPARISON : DUAL PURPOSE TRAWL WITH 40mm eOD END (DP40)
AND 70mm eOD END (DP70) RESPEeTIVELY

I WHITING I eOD 1 HAKE IMAKERAL IFLAT-FISHI ANGLER 1 MIXED I
DAYlDP40 DP70lDP40 DP70lDP40 DP70lDP40 DP70lDP40 DP70lDP40 DP70lDP40 DP701·

-~-l-;~---~~-l-~~---~~-l-~~----~-l-::---~;-l-~;---~~~l-~;---::-l-~;---::-·l
2 1116 171 I 20 22 I 15 12 1 10 I 21 1 33 ~2 1 15 10 1
3 1231 201 I 19 16 1 10 I 7 15 I 18 35 I 59 23 1 11 1
4 \220 329 1 70 30 I 61 119 I 11 31 I 17 9 1147 128 I 24 27 I
~ I -- I -- I I I 15 1 -- 7 I 15 I

1 1 I ! 1 1 I I
TO~1618 787 1127 86 I 87 149 \ 28 56 I 71 70 1254 200 I 80 37 1

B. PHASE 11 eOMPARISON : DUAL PURPOSE TRAWL WITH 40rnrn eOD END (DP40)
AND PRA'i'iN 'l'RA'i:L OF 40ITffi THROUGHOUT (prr)

1 'iülITING 1 eOD I HAKE Il·1AKERAL I FLA'l'-FISH I ANGLER 1 MIXED I
DAYIOP40 PT IOP40 PT IDP40 PT IDP40 PT IDP40 PT IDP40 PT IDP40 PT 1
---I---------�---------I-~-------I---------I-----~---I---------1---------1"G 1 -- I -- I 1 I 1 25 20 I 13 14 I

7 I 97 70 1 57 87 1 24 I 11 1 16 7 1 54 59 I 20 1
8 1139 235 I 24 --I I 1 11 9 1 37 1 62 12 1
9 I - - I 12' -- 1 10 I 21 r 21 11 1 110 0 1

10 I -- 1 --I I I 26 I I 11 15 I
I I I I 1 1 I 1

TO~1236 305 1 93 87 1 10 24 I 21 11 I 74 27 1 79 116 1116 49 I

..
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NEPHROPS. CARAPACE _~GTH FREQUENCY· HISTOGRA!'!S
friASE 1 COMPARISO~ .
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FIG • ...i NEPHROPS CARAPACE LENGTH FREQUENCY HISTOGRAMS
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FIG. 5 PHASE, I COMPARISON CARAPACE·LENGTH ~REQUENCIES SUPERIMPOSED
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FIG. 6 PHASE 11 COMPARISON
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FIG 7 MEAN CARAPACE LENGTH OF NEPHROPS SAMPLED FROH TEE TOTAL CATCH
ON EACH DAY OF 'l'H·E STUDY
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FIG. 9 mUTING LENGTH FRL;QUi:;NCY HISTOGRAMS
PHASE I COMPA?ISON PHASE 11 COMPARISON
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