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. - INTRODUCTION

fThe‘International Fishery Convention of 1946 specified that mesh
sizes ‘smaller than T0 mm could be used when trawling for Nephrops
norvegicus (L). However,.varicus species of white fish occur on the
same;fishing grounds as Nephrops. and were therefore captured by the
small mesh Nephrops nets. ' Thomas.(1965)-showed that whiting (Merlangius
merlan angus s} were awong the most common'white fish by-catch off the coast
of Scotland, and the catch of under 1ued whltlng was greater in small
meshed Nephrops truwls than in 70 o moshed trarls. The problems )
regardlng conservation of protected spccxeu 1cd in 1962 to a
prohlbltlon on nets of less than T0 m nosh b“‘Brltlsh reglstercd vesselo
excopt in the Irish Sea (ICES sub-area Vlld) Ne ohrops in thls area were
rogurucd as generally smaller than elsgwiara, uhd therefore an increase in

mesh size may have had a conclderablc efTect on the flshery,

The byacatch of undersized prOtOCuOd species in the Northern Ireland
fishery, and particularly of whiting, was still:recognised as. a problem.
In an attempt to solve this, a modificdﬁgonh?ogs trawl was fished in 1968
(Ferris unpublished) and 1969 (Symonds and Simpson 1971). It was ' :
bas1celly a trawl with a "doublo-storoy" cod-end constructed to utilise
the dlfforence in behaviour of whiting end Nqn_gggg inside a trawl.
Whiting arc believed to swim to the upper surface and 81des of a trawl
before rcaching the, cod—end (Margetts 1963) wnereas 1arge numberu of small |
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Nephrops have been shown to escape through tho lower sn%fqono of a

net (Cole and Simpson 1965). . The top meshes of the cod-end were
thergfore of 70 mm to permit the releasc of unders1ued whltlng, whereas
the floor and divider between the upper and lowep sections were of 44-
50 mm mesh to retain the Nephrops. Results in both 1968, and 1969 showed
that the catch of undersized whltlng was reduced but it has not been

used.in the commercial fishery.

In order to assess the effect of the small mesh Nephrops fishery
on whiting stocks in the Irish Sea, catches of marketable and under—
sized whiting have been sampicd on boagrd trawlers fishihg for Nephrops
from ﬁ. Ireland ports since 1971.

METHOIS

Statistics of catches and fishing effort are rocorded separately

for white fish trawl and Nephropg trawl. The classification of the latter,
up to and including 1970, was based on records from the port of Kilkeocl
only, vhere the majority of vesscls were:known to be using.the small mesh
(i.c: under 50 mm.). Recently,.however, there has been a progressively .
more-widespread use of cmall mesh by vessels from N.AIreiand.ports‘gthqr E
than Kilkeel. Therefore, data on catch and effort for sueh trawlers since

1971 have taken into account the-approximate: proportion now using small

The termlnology used to deucrlbe the various nets trawled by N. Ire=
land vessels for the capture of quhrOpu"roqu1roa clarification. A small
number of Nephrops trawlers occasionally flqh in British waters outside

the Irish Sea arca and rctain the TO rm net on return to the N. Ircland

Nephrops fishery (Watson 1973). However, the majority of N. Ireland '

Nephrops, travlers fishing in the Irish Sca usc nets constructed of moshes
peasuring under 50 mm., either in the cod-cnd (as in'a dual purpose -
trawl rigged for Nephrops fishing) or throughout the entire net (as in
the more specialised Nephrops or prawn trawl). Severalidesignsxofzﬁho..‘
lattér type of net are now in usc in this fishery. ' -

In this studJ, a total of 21 one - day sca trips was made on board

commorcial vessels fishing for Nephrogs in the Irish Sea west of  the Isle -

of Mazn. The gear uued wvas, uiloss othorwise stated; a dual: purposec trawl

of meshes 70 mm and over in the body and wings of the net, but fitted with °
a small mesh cod-cnd moawurlng on' average from 42 -to 45 mm. - This type of
trawl is dcsigned, by intor—change of cod-onds of at lecast 70 mm and under
50 mme meshes, to fish mainly for either white fish or Nephrops. Each
voyage normally involved three tows and samples of the total whiting

catch woere taken from each tow. MAftor grading, the weight of the
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rotained catch was als o rccorded, samples measurcd, and in 1973 . . .
add1t10na1 Samples. were takcn from thc rc;ected whltlng catch._ The R
total weights of Noghrops and othcr up0010u landed durlng each trlp ih
were also noted. Statl»tho on landod catchos takcn by Neghrog and
whitc fish trawls, as described abovc, were also obta1ned. '
N O U e S TN

The Ncrthcrn_;;eland'fishcpy*for"whitingf o |

Tho whiting catch.landod cach year in N. Ircland has decreased. -
from 16,000 tonnes during tho five-ycar- period: 1954-58 to 8,900 tonnes.
in 1969-73 (Table. 1) It jroprosentod about o third of thv value ‘of tho
whlto:fiuh :catch and was a rolatlvoly 1mportant commcrclal upcclou.

Howover, the pr0portionato valuo of whltlng in relatlon to the total )
SO&fluh lendings has fallen ovcr tho yoars and changed dramatlcally w1th

N o

......

‘ Durlng the pcriod 1966 to 1972 1nclu31vely, tho cffort using a -
, umall mesh trawl incroasod significantly (P<0.001 Fig. 1) and now . . .
rcPrcgontg over 60% of- tho total offort involved in fishing for Nog ogs.
| Ono con~cquonce of this changc has ‘boen an increase-in the weight-of fish

caught as a by—catch to this fis hcry. Loy ‘j::~~».jn_f

The landings by the Neg Q trawlero durlng thls survcy arc shown

| in Tablc 2, which 111u trates that whltlng waa the major: by-patch a
(2699 . ) followed by cod (1297 Kg.). - ‘Estimates of tho annual catch of =
whltlng uttr:.butablo {o both whitc fis h and NephroE trawls are available .
from 1966 (Tablo 3). Thooe StatlSthul réturns from tho ports show that-
the perccntago of mquotablo wh‘tlng taken by tho small mesh nots has

: 1ncrcauod 51gn1f1cant1y as a re ult of the groatcr usc of those neta-
(p<o. 001, Flg. 1) ‘It is al»o notlcoable ‘that thore has boen a
ulgnlflcant decrea°e 1n tho C“tch pcr offort of whiting by white fish '
trawl (P\O 01, Flg. 1) Wthh.Wlll "bo roforrod to later. - Catchos of :
marketable whltlng by Noghrop trawllng aro accompanled by a - considerable .- .

e

proportlon of roaocted under31zcd whltlng, varylng Wlth 'the mon’ch of < 4 {
fl»hlng. Coe N L
Length frequencios of whlt;mg b.Y—Ca.tch~

Garrod and Gamboll (1965) degcrlbed how whltlng in tho Trish Scé;;,],

aggregato at cortaln tlmcs of the year, formlng 100al and denso .
conccntratlonu of fluh- In August and Scptembor a fluhcry ‘devolops off . S
Dublln,'and procoed~ northward" towmrds tho ‘ond ‘of the ycar. This becomcoi:
tho maln County Down flshery ‘Which is very intonsivo and in‘thce-1960's
contributod 70% of tho whiting Yandod from tho Irish Sca’ by the United - <

Kingdom and tho Republic of Iroland (Gurrod and, Gaubdoll, 1965). Most of -




tho flcot from M. Irelgnd trawl w1thin this f1qhnxy,"wh10h ocas in

the ICES statlutlcal rcctanglchY6 oand- YY?. Tho scasonal nature of ‘thn'
vh1t1ng catch 1anded 1nto N. Iryland lu glven in’ Table 4 whlch ohow° e
thut durlng 1971-73 morc than 70% of thc landlng° woro in the first and
fourth quarters, i.0: Octobor to Marche ” Part'of ihis is duo t6 tho -
flcot diverting thoir attontion to Nephrops and 1ator herring in tho
spring and summcr months. Morc important is a dlSpcrglon of young 1-
group whiting from this fishery to the ros t of tho Irlsh Sca in tho

spring (Garrod and Camboll 1965). This w111 affect’ tho length' frequoncy
dist}ibution as- the scason progrosscs; and’ aluo,the proportion of ‘small
Whiting caught4by tho Ncghiéﬁs-trawl;f-.ua_;;v N ‘

lThc moan length and pcrccntago of undors1zod whltlng in tho total

catch uampled at sca ‘on board trawlcru flohlng for Nophrops are givon -

in Tablo 5. " Very for whltlng'woro taken durlng trlps in June 1972 'and -

in May, June and July 1973. Tho mlnlmum SlZO linit for landed vhiting -

is 25 cm.y and although tho mosn porccntage of undersized whiting in tho .
samples was 78%, thero was considerable’ variation. . For cxamplo, scasonal
grouping shows the percontage of undersized whiting to be 86.2%, 49.6%, ...

73.3%.and 85.9% in tho lot, 2nd, 3rd and 4th quarters rcspectively. Thero. .
arc othor factors which cannot bo analyscd'SOparatoly for so fcw sca trips.. .
For cxample, larger whiting tcnd to be found:in docper water.(Garrod and ..

Gambell-1965, Hllllu 1971), uhlch could glvo riso to gcogruphlcal
variations in 1cngth frequency. | chcrthelcss, tho ro ultu arc cons 1otcﬁt
with -tho knowledge that O- group. whltlng bcgln to bo rocrultcd 1nto the g
small mosh fishery in lato July.. At thlu tlno, tho whltlng aro 5—10 cm

in length growing .to 10—15 cm 1n thc last quarter (Hlllls 1968) By May

of the following yocar thosc flSh are 1- group,, 15—20 cm 1n longth, and

on maturing join adult stocks whlch aro redlstrlbutod moro unlformly
throughout tho Irish -Sca (Garrod and Gamboll 1965) Ao a rosult, tho
pcrcontago of undersized whiting.in. tho a1b01t smaller catcho of tho 2nd .
quartor is considcrably lowcr .thon, lator in tho yoar. Tho appearanco and
growth of O- group -whiting in tho fluhcry can bo 111ustratod by rccordlng

e

the porccntgge froquency dlstrlbutlon for lcngth of whltlng in tho~ '”"'
samples (Table 6). The O— group flSh arc seon to predomlnato in oamplcs

token during the 1st and 4th quarters.

H K ot

Possiblo offocts of umall mcsh ncts on the whlting flshcry°

Tho uampllng shows that largo number~ of wmall whltlng may bo caught

by the Nephrops trawls. .. Although unders1zcd fluh arc roturnod 1o the seca, -

virtually nonc survive the tra wllng, handllng on duck and prodatlon by

gulls after rojection. Using tho wclght of whltlng landod, 1t is pos 31blo -

to obtain ‘an approximatc ostlmatlon of the numbnlc of nndoruized whltlng

killed during tho ycar by Nophrops. *w"-"“""' e




_b_ e .

“ e
PN

1 No. undersized vwhiting = L X%igg_u . 13'

vwhoro L = number» of whltlng 1n lundedcatch (anal to boxos landod N

x number of fish pcr box)
U = % undersized whiting in catch prior to grading & - 7

' Tt is assume d that the pcrcontage undcr izecd whlting calculatod
from tho length froqpency of samples is tho samo as the percentage of
fish rcaectod by tho fishermon. In’ 1973, a chock durlng soven soa trlps?
demonstratod tho va lldlty by g1v1ng noan’ percontagos of 89 5% comparod
with 89. 3% rOSpoctlvcly. '

. The ostlmatod rogoctlon of undors1zod whztlng is given in Tablo T
for cach quurtur of 1972 and 1973. This is bassd on an avorage pcrcontaéo
of undcrolucd fish for cach quarter (U), and an average numbor of uhitlng
por Kg.-ln the landed catch. Both thesc quantltlos vary scasonally, but .
for jhe purposcs of this cstimation, it is assumod that thero is no |
vari;tion from onc yecar to the noext. The rcsults uhow that for ovory
whlting landed in N. Ircland by Nephrops trawl at leaut five aro roaoctod ‘
at ugq. The increcaccd of fort . by this mothod of flshlng has thcrcfore :
giveﬁ an es tlmatod minimm mortality of 25 and 34 mlllion undersized .
whlting in 1972 and 1973 res poctlvoly (Table 7), whoroas in thc precodlng
yoors 1968-T1 tho rango was from 9 Yo 17 m11110n whltlng.

It is difficult to ascertain whether this has had a dircet cffect
on the whiting stocks in the Irlsh Soa. If, however, the catch per
cffort for whiting caught by whitc flSh trawl is cxamlnod (Tablo 3), thero
has boon a significent docroauo durlng rocont yoars, coincldent with an o
1ncrea81ng ceffort by Nenhrops trawlcrs. It should bo noted, howevor, ' ‘
thst there has becn ne decrcauo 1n the catch pcr offort of whltlng canght e
by pravm trawloro, and tho reasons for thlS aro obscure. Thero is thcre— o
forc:a significant ncgatlve correlatlon between the numbors of hours O
fished by Nephrops trawl and thc catch per effort of whltlng caught by '
white fish trawl 1966~73 (R = -0.79, N = 8, P<0. 02) The corrolation
cocfficicnt is larger whon catch per offort by white.fish trawl is i
correlated with the Nephrops trawl fishing offort in the provious year e
(R = -0.82 Fig: '2). Sinco tho latter is causing a considerable mortallty..
of O- group and 1- group vhiting, its cffocts should bo morec notlcoablo )
tho follow1ng Yyoar when tho whlto flsh trawlers are flshlng for I and II :
groups whltlng. B
D150usszon. R . e . C

Tho usc of meshcs of under 50 mme., for NephroEs trawls 1n thc Irish ;-
Sea has rosulted in considerable catchos of undorsized whiting. ' The .
proportion of whiting rejected.at sca varlos scasonally, but is '
especially high during tho winter months, i.0. Ath and 1st quartcru ‘
when O- group whiting becomo vulnorablo to the fishery. Thc increaslﬁg o



intensity of Nephrops trawling hkm ine\}it'qim]y increaned morkal ity of .
small whiting, and it is p0851b1e that. thls change in effort hab cunsed
a significant decrease in the welght of whltlng 1anded per 100 hours of

white fish trawling.

Thomas (19(5) found that very few whltlng below 20 cm 1ength were
caught in a TC. wn trawl, whereas fish smaller than 10 cm Were recorded
in a.llephrops trawl. ‘Hillis' (1968) mesh selectton curves for. Ir1°h
Sea whltlng 1nﬂreated that the 70 mm mesh would releage Whlvlng of less'

than 21 cm length. The effoct of fishing w1th a 70 om mesh rather than

Nepkrons trawl durlng th pxeuent survey can be calculated on the

assumptlon that only whltxno longor than 19 cm would have ‘been caught
by the 1arge ﬂ,“b, under normal’ flthng cond1+1ons. Cn this basis, the

e

percentagc Ju100b4ou of fish of 20-24 cm 1enq,a in each guarter becomes

4 .
3l. 9%, 53.% vhe ABLCS and 42./% resPectlvely The voriaticn in successive

quarters is rach iess marked since the late samme" and winter stock of
O- group whitino aro not captured by the larger moch. Az a result, the
est1mated nurber of whiting rﬁaected at sca from Nephrops trawlers would
have been 3.6 m¢71*ono from a 70 mm mesh in 1972 instcad of "25.0 millions
from th° vader 50 mme meeh. In 1973 those figurcs are 4 7 and 34.0

millions resPectlvely. No sampllng of reaected whltlng catch has been

carrled out on white floh trawlers uaing a 70 mm mesh to verify theoe
conclusions. '

It is evident that moasures'are required to reduce the by-catch of
undorsized whiting in the Iriun Sea."Solntions could inelude'g5<
‘11cen51ng system for use of small mesh nets, or prohibition on nets under
Other con31deratlons could be "cloued ‘areas"- coverlng whltlng

70 mm,
nursery grounds, or prohlbltlon of small mosh nets durlng the last quarter

when O- group fish are most vulnerable. ThlS would be less dotrimental

to the Nephrop flshery, sinco only 10—13p of the annual catch is taken -

from October to December.

v
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SUMMARY

} 3 The inpréased intensity of Nophrops trawling by Northern Ireland
voséols, many of which use nets containing meshes of under 50 mm:,
hau 1nev1tab1y incroased mortality of small whiting, the main protected -
spec;es in the by-catch. Estimates of rejection at sea of undersized
(1ess than 25 om length) whiting, based on data colloctod at soa and |

~ fromi the rocorded total number of trawlers fishing for Nephrops, vary

botwécn 9 and 34 million fish in any onc ycar over the period 1968 to
1973 1nclus1ve1y. 'The possible offects of this mortality on whiting

qfocks in the . Irish Sca arc discussed.



TABLE 1

TEE JETLATIVE CATCH AND VALUE OF WHITING LANDED IN

NCRTHERN IRELAND IN FIVE YERAR PERIODS SINCE 1954

TCTAL WEIGHT OF FISH LANDED AFTER 18 ONE DAY SEA TRIPS ON
TRAWLERS USING SMALL MESH NETS

Landed Catch Weight Kg. % Total Woight
Nephrope tails 1801 22.3
Whiting 1 2699 33.4
Cod | 1197 | 14.8
Coalfisk 1 e 7.8
Monk 524 6.5
Hake 228 , 2.8
Others ¥ 1003 i 124

% Others are mainly, in order of frequency, plaice, haddock,

squia, ling, skate, turbot and brill.

% Whiting Whitefish Value of Shellfish | Value of
. ] 3 o L . whiting as value whiting as
Period . Quantity Value Quantity Value % Whitcfish £ x 1000 4 total
' Tonnes x 1000 | & x 1000 Tonnes x 1000 £ x 1000
' . ] ! .
1954-58 16.0 322.1 3544 . 836.6 38.5 207.5 30.9
1959-63 16.5 262.6 | 35.9 | 6635 39.6 415.9 24.3
- 1964-68 13.1 | 308.4 349 936.8 32.9 85547 17.2
1969-73 8.9 45643 4.2 - 2218.3 - 20.6 3085.4 8.6
- ' ! ! ‘ f ! !
~ TABLE 2




THE LANDLD CATCH'AND EFFORT FOR WHITING IN WHITEFISH AND |

Nephrops TRAWLS 1966-73

Whitefish Q1 rawl Nephrops Trawl % Whiting

Year caught in
Tonnes Hours fished gggnﬁié . Tonnes Hours fished gggn;jg . Neghrogs trawl
1966 | 971.1 28223 © 3.44 319.1 21803 1.46 2447
1967 |2263.6 62903 3.60 154.5 9720 1.59 6.4
1968 [1738.0 51712 3.36 783.6 32341 2.42 31.1
1969 [1105.6 51521 2.15 710.2 48740 1.46 39.1
1970 | 627.1 52062 1,20 449.6 43908 1.02 41.8
1971 | 817.8 ; 48162 ~1.70 832.5 47106 1.77 50.4
1972 | 602.1 4098t 1.47 1145.4 78094 1.47 65+5
1973 72203 43848 1065 144200 81684 | 1077 66.6
T ABLT

THE PERCENTAGE OF THE ANNUAL WHITING CATCH

LANDED INTO NORTHERN IRELAND

DURING EACH QUARTER 1971-73

Quarter 1971 1972 1973
1st 41 3 40
ond 14 16 18
rd. 16 5 8
4th 29 45 34



TABLE 5

The mcan length and percentage undersized whiting sampled

on board trawlers fishing for Nephropss; 1971-1973

Whiting sampled

Total landcd

13 Dece.

Date N Mcanci?ngth o don. % undersized caboh Kg.
1971 f
8 July (1)| 147 28.9 4.5 21,1 47.6
22 Sept. 111 20.0 6.1 74.8 63.5
17 Nov. 336 22.8 6.8 40.8 511.2
1972 .
25 Jan. 71 16.0 3.7 94.8 12.7
11 Apr. 51 26.4 4.5 25.5 77.8
27 July 249 15.4 549 9.4 44.5
7 Scpt. 408 14.0 5.6 90.7 222.3
24 Octe 611 14.6 5.0 96.4 133.4
29 Nov. 268 "13.6 4.8 94.8 122.2
1973
9 Jan. 380 13.5 4.3 96.6 266.7
20 Fob. 457 | 14.1 6.3 89.7 444.5
13 Mar. 149 22.6 6.8 63.8 £ 200.0
10 Apr. 400 18.9 - 3.3 73.6 333.4
30 Aug.(2) 87 19.5 6.9 85.4 44.5
o5 Oct.(1) | 418 14.9 6.2 973 255.6
22 Nov.(2) 371 15.0 3.8 97.7 88.9
306 15.2 2.7 88.4 88.9

P

NB. 4 negligible whiting catch was teken during sea trips in June 1972 and in
May, June and July 1973. ‘

(1) Dual purposc trawl with 70 mm cod-end

(2) Nophrops or prawn trawl of<50 mm throughout




TABLE 6

Porcentage frcquoncy of length of whiting in samplcs
on board trawlers fishing for Nephrops, 1971-1973

taken

% Frequency
Date Length cm.
5-9 10-14 115-19 20-24 | 25-29 | 30-34 35+
8. 7.72(1)| 0 . | OJT .0 | 20.4 32.7 . | 38.8 | 7.4
122, 9.T1 0.9 10.8 48.7 14.4 1{.18.9 4.5 1.8
17.11.71 2.4 |16.7 |10.7 11.0 | 52.4 5.7 1.1
25. 1.72 o |40.3 442 |104 | 51 | O 0
11. 4.72 o | 3.9 3.9 17.7 1529 |15.7 | 5.9
27. .72 27.7 |11.7 |35.3 19.7 4.8 0.8 0 -
Te 972 17.5 [55.2 |12.1 5.9 8.1 | 0.7 0.5
- 94.10.72 12.6 [42.7 | 33.4 TaT 2.1 1.0 0.5
99.11.72 10.1 {60.1 |22.0 2.6 3.4 1.5 0.3
19. 1.73 0.5 |80.5 |12.6 2.9 0.8 1.8 0.9
20, 2.73 5.3 1735 7.0 3.9 4.2 4.8 1.3
13. 3.73 0 6.7 |36.9 20.1 |[16.8 |16.1 34
10. £.73 0 4.0 |60.5 31.5 1.8 1.8 0.4
30. 8.73(2) |12.6 {17.2 9.2 34.5 23.0 3.5 0
25.10.73(1) | 6.2 |66.7 8.6 3.8 [11.5 | 2.4 0.8
b2.11.73(2) | 3.2 [49.1 |3941 5.9 2.4 0.3 0
132,73 | 0.7 [42.8 |[52.0 2.3 | 2.2 0 0

NB See footnotes, Table 5.



TABLE 7
- BESTTMATL) NUMEER OF UNDERSIZED WHITING REJECTED AT SEA DURING EACH

ARTER OF 1972 AND 1973

, Landed Catch from Nephrops trawl | . Betimated No.
: j — % undorsized X
Quarter in total catch |Fedected at sea
o Tonmes No.Whiting/Kg Es;%ma?ed No. ' , millions
. illions
1972 .
1st quarter 473.3 | 3.8 1.8 86.2 11.2
ond quarter ©168.1 3.4 - 0.57 49.6 0.6
3rd quarter 196.6 | 5.0 0.98 3.3 2.7
4th quartér 307.4 5.6 172 , 85.9 10.5
TOTAL 1145.4 ‘ 5.07 ' 3 25,0
1st quarter 555.3 3.8 2.11 - 86.2 , 13.2
ond quarter | 238.7 344 0.81 19.6 0.8
3rd quarter 105.9 5,0 0.53 1303 1.5
Ath quartor 542.1 5.6 3.04 85,9 | 18.5
TOPAL | 1442.¢° o 6y [ 340




FIGURE 1. (a)

Whiting catch per etrort in white rish trawl,

(bg Percentage whiting caught by Nephrops trawl, and
(c) Hours fished by Nephrops trawl, for N.Ireland vessels
4.0 1966-1973.
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FIGURE 2. Correlation of hours fished by Nephrops trawl against
the catch per effort of whiting landed by white fish
trawlers one year later, 1966-1973.
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