
·..
, Thi s paper may not be ci ted vii thout [li'i 01' l'cfcrence to thc authors

1. ..

International Cauneil for
thc Exploration of thc Süa

Shellfish Committee
C.1-1. 1980/ f\: 20

PRELUlINARY D/rf A ON THE BY CATCH OF FISHES IN THE FRENCH FISHERY FOR
Nephl'opS norvegicus. IN THE CELTIC SEA. (1)

by Gerard CONAN~ and Veronique CHEYNIER* ~

* Centre Oceanologique de Bretagne (CNEXO) B.P. 337, 29273 Brest Cedex,
FRANCE.

* * Institut National Agronomique de Paris et Centre Oeeanologique de
Bretagne.

SU~1~1ARY

The fish by cateh in the Freneh fishery for Nephrops norve­
gicus in the Celtic Sea is currently surveyed at sea by fishery biology
teehnicians. One hundred and one hauls were exhaustively sampled from
Deeember 1979 to Narch 1980. It appears tha t tra\"1 s us i ng 55-60 mm mesh
size eaught on the average less than 30 hakes und less than 2 whittings
per haul. The most abundant species in these hauls was milgrim (200 per
haul). Thirty one per eent of milgrims, 28% of hakes and 0.5~~ of whit­
tings \'/ere smallel' than minimum legal size. Two per cent of milgrims
were younger than ,age 2.A. ~.lultivariate- Corresponcian~~ Anä.l~.s.is telllis to

show that 60 mm trawl sand 70 mm travll s are used on di fferent types of

(1) 11 existc une version frangaise de cette communication.

funk-haas
Neuer Stempel
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fishing gfounds and are dirccted tm'/(ll~ds different types of fish species.
Seventy mm tl~m';ls tend to be used inshore in shallm':cr \':ater for plaice,
so1e and turbot \'/hi 1e 60 1n11 nets tend to be used offs hore on thc Nephl'opS
and milgrim grounds.

The present results are still provisional being limited to
a few winter months. Thc survey will proceed for 18 months.

RESUf.1E '

Les captures accessoires de poisson dans la p~cherie fran­
9aise de langoustines en f1er Celtique sont evaluees en mer par des tech­
niciens biologistes des p~che. Cent un traits ont ete echantillones en
detail de decembre 1979 a t'lars 1980. 11 apparJt que les chaluts truva;­
11 ant avec un mai 11 age de 55-60 mm ont capture en moyenne dUI~ant cette
periode moins de 30 merlus et moins de 2 merlans par trait. L'esp~ce

la plus abondante est la cardine (en moyenne 200 par trait). Trente et
un pour cent des cardines, 28% des merlus et 0.5% des merlans avaient
une longueur inferieure a la taille legale. Deux pour cent des cardines
avaient moins de deux ans. Une analyse multivariable des correspondances
tend a faire apparaitn~ que l~s chaluts de 60 mm et ceux de 70 mm sont
utilises sur des fonds differents et qu'ils sont choisis pour la capture
de types de poissons differents. Les chaluts de 70 mm tendent a etre

"

utilises plus a terre dans des eaux moins profondes pour capturer plies,
soles, barbues et turbots, tandis~que les chaluts de 60 mm tendent a
~tre utilis~s plus au large sur les fonds a langoustine et a cardine.
Les resultats pr6sentes sont encore pr6liminaires car ils sont limit§s
a quelques mais d'hiver. L'etude sera poursuivie sur 18mois.
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INTRODUCTI or~

Pre1 i,minary estimates of thc effects of changes in mesh
sizc on thc yie1d per rccruit of Ncphrops norvegieus in thc Frcneh
fishery for ~. norvegicus in thc Ce1tic Sca (fig. 1) have been provi­
ded for a range of fishing and natural morta1itics by the ICES "\'lOrking
group on assessment of Nephrops stocks 11 (1979) and by Conan and I-lori ZU1~
(1979). Although'a great deal of information is still 1acking on the
population parameters of~. norvegicus in thc Celtic Sca, it does not
appear very convincing that any 10ng term gains in yie1d per recruit
\·/oul d occur i f the mesh si ze was \'Ii dened fram 55-60 to 70 mm. Conan and
Morizur (1979) even forecasted losses rather than gains.

lt is frcquent1y stated however that an increment in mesh
size might greatly benefit to the yield per recruit of fishes caught in
the Celtic Sea by ~. narvegieus tra\'Ils) and that near by fisheries har­
vesting fish rather than~. norvegieus might also benefit of an inereasc
in mesh sizc bccause many undersize flsh are eaughtby the N. norvegieus

trawls.

Up to reeent1y 1itt1e data was avai1able on size and age
frequency distributions of fish catch and fish diseards in the Celtie
Sea trawl fishery. The'grounds are mainly harvested by Freneh vessels
whieh call at various harbours from Dauarnenez to La Rochelle. The
commcrcial statistics fram these harbaurs do not rcprcsent aeeurately
thc commereia1 eateh 1andcd from thc Celtic Sea. This is beeause vesse1s
fishing on different fishing grounds such as the Irish Sea and the Bay

. ~ ... .
of ßiseay also eal1,at these harbours. Landings from Western Ireland
and from the Irish Sea are frequent1y regrouped with 1andings from the
Celti c Sea under a generi e name of "Peches au Nord du 48° para 11 e1eil.
Such statisties have little biologiea1 value beeause the speeies, age
and size compositions as we11 as the abundance of the fishes are like1y
to differ wide1y on these different grounds.
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This.paper provides prelimiriJ.ry information on the results
obtained after proecssing the data from 101 hauls exhaustivcly sampled
in the eeltie Sea from December 1979 to narch 1980. T\'/O technieians super­
vised by CNEXO and ISTP1·l scientists currently embark on board of eommer­
cial trawlers and sample the eateh at sea. About 600 hauls have already
been sampled. Final results after proeessing 18 months of data will hope­
~ullybe available for 1981 ICES statutory meeting.

HI\TERIAL AND !·jETHODS

The size ft'equency distributions of the most commonly caught
speeies are sampled on board. The fishes are measured before sorting out
the commereial categories and thc discards. In most cases all fish caught
within one haul are measured. In a few instanees due to lack of time
beb/een tv/O hauls only pal~t of the fishes of one species are measured~

the remaining ones are counted.

Samples of otoliths \'/ere taken for aging LepidodlOmbus whiff­
iagonis and Glyptocephalus cynoglossus. 1n order not to interfere \'/ith
commercialisation otoliths must be taken from disearded fish and from
processed fish at the filetting factory. For age reading~ otoliths are
prepared by burning.

Von Bertalanffy grO\'lth eurves are ajusted to data of total
legth at age by Tomlinson's technique (1970a). The age frequency distri­
bution of fishes in,the catch ai~ sorted out from the size frequency
distributions by using the iterative log likelihood technique described
by Hasselblad (1966) and modified by Tomlinson (1970b). The mean and
standard deviation of sizesat age estimated from the data of size at
age obtained by otolith reading are used as input preliminary estimates
in Hasselblad's iterative technique.

•

•
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Data on'species abundanee'for eaeh haul is proeessed by
multivariate deseriptive analysis. The teehnique of Analysis of Corres­
pondenees (Cordier~ 1965; Chardy et al. 1975) was ehoosen as the most

i·:~~" ·_.ap~ropriate' 'for p.i:'ocess ing. t.he da'ia. 'A Pri ~1ei pa1 Componen.t A~a ly.s i? .
(Hotelling~ 1933) would have been inadequate because many of the speeies
oeeur only very seldom~ and therefore simultaneous oceurenees of null
frequencies would have been emphasized as correlations. Aqualitative
analysis based on the eriterion of oceurence-non oceurence of speeies
would also have been inadequate; this is beeause we intended to survey
spaeial and seasonal fluetuations in abundance of eommonly oeeuring
commercial species rather than rare species .

The index of abundanee used for eaeh speeies in eaeh haul
is the number of individuals eaught per hour oftrawling. The most im­
portant commercial species were'partitioned into size groups eorrespon­
ding approximately to age elasses. Eaeh size group was later processed
as a distinet speeies in order to survey the oeeurenee of young indivi­
duals in the al~ea. For Scylliorhinus stellaris and for Lophius spp. the
weight of the eatch as well as the number of individuals eaught were
used as indices of abundance.

RESULTS

. .

A map of the geographie position of the hauls is given in
.figure 2. A list of the most eommonly oeeuring speeies used in the analy­
. sis of correspondences is provided in table 1. The code numbers used for

each speeies and each age groupof eaeh species is given in the table.'

. The size fl~equeneydistriblltionsof themost common eommer­
cial speeies eauaht in 101 hauls are presented in table 1a to 1h and in
figures 13 to 23 together with legal minimum size when applieable. The
data of age determination by otolith reading is given in tables 2a and 2b.
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The age distribution of'L..'\vhiff-iagonis and G.' cynoqlossus after analysis
of the size frequency distributions hy Hasselblad's technique are given
in tab1e 3.

Growth curves ajusted to the data of size at age obtained
by otolith reading are presented in figures 3 and 4 for L. '\vhiff-fagonis
ami: G. cynogl ossus ..

, .

Outputs for the mu1tivariate correspondance Analysis of
abundanee of speeies in hauls are presentrid in figures 5 to 12. When all

the hauls are taken into aeeount (figures 5, 6), the first axis exp1ains
22% of the inertia, it is readly explained by the eontribution of 70 mm ~

size hauls. The variables (speeies) corresponding are Solca solea of all
age classes, Scophtha1mus maximus, Scophthalmus rhombus'and Pleuroneetes
platessa. The other stations and speeies are regrouped around the center of
grayity:Observation 69 (Station D3), distant from the center of gravity

, .

is a 60 mm station close to the coast of Ireland, it has eharacteristies
simi1ar to 70mm stations.

, ,

Actually the diff~renees in 60 Mn and 70 mm stations are
mostly exp1ained by differences in geographie location. Seventy mm and
60 ~n hauls a?pear.to be rira~n on fishing grounds having fish faunas of
~iffercnt species eomposition. For subsequent analysis, dataconeerning
70 mm hauls were taken out. A log (x+1) transformation of abundanees
~las made, in order to give less weight to overabundant species (figures
7 to 12). "

. ..- ......
In the plane formed bythe two first axes ofinertia ex-',

plaining respectively 24.1 and 14.1% of the inertia the observations
(stations) and the variables (species) are spread apart between 3 poles.

...
Axis 1 sets apart:
1) Stations along southern Ireland coast,

• .iI(

o 3 . (observation 57)
A 2 (observation 17)
o 2 (observation 90)
D 1 (observation 54)
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and the speeies assotiated:'S. solea,"S~' rhombus, P. platessa (the points
representing Merlangu~ merlangus are closely related but are associated
with a group of stations towards the South West of the former ones, in
Ba ltimore).

versus 2) stations in the banks,

D 27 (observation 81)
E 2 (observation 2)
E 3 (observation 3)
E 15 (observation 13)
E 13 (observation 14)
E 10 (observation 15)
E 18 (observation 18)

.and the assoeiated speeies:

small l. whiff-iagonis (smaller than 17 em total length)
small Merlueius m~rlueius (smaller than 22 em total length)

and versus 3) other observations and variables around the center
of gravity.

The originality of two distinet types of geographie areas
al ready appea:ing in the former analysis is better shown here: "S;solea,
P. platessa and Scophthalmus spp. tend to show up closer inshore and
in shallower areas than the other speeies. Further, M. merlangus appear
mainly in Baltimore. A group eons:ituted by young l.whiff-iagonis and
M. merlucius appears at the other extremity of the axis. Possibly,
younger age groups of these species tend to eongregate in plaees for

......
which we do not have yet suffieient information.

"Axis 2:

Axis 2 is less readily explained. It tendsto separate
stations E 16(12), E 13(14) and mainly E 15(13) from the remaining ones.
The variables associated with these observations are the youngerage
classes of M. merlueius (16) and S. solea (1), and to a lesser extent

..
I
I----
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large S. solea (2 and 3), S. rhombus (25) and small L. whiff-iagonis (35) .
. Opposite are found stations B 7 (37), D 15 (55) and D 20 (76) re1ated

to Pollachius virens (29) and Lophius spp (33-34). However these points are
fair1y c10se to the center of:gravity. No distinctive characteristic strikin-.....~. . .... . , '. .

gly di ffers beh/een these bIO sets of stati ons. Although, the sedimentary
composition of the bottom might be the discriminant factor. The first

. area (Bec and Southv/est Labadie) is an area of c1ayish sandy bottoms
" .

whi1e the other hauls (Galley and ßa1timore) were drawn on bottoms rated
as pebbles and cobbles. Unfortunately \'/e do not have yet aCCUl~ate in­
formation concerning the type of sediment at each station.

A10ng the axis 3 and 4 (figure 10-12), the stations D 3 4It
(57) and A 2 (17), related to variables 1,2, and 25 (small S.solea and
S. rhombus) are wide1y apart frorn the others. This finding confirms
the interpretation of the 1st axis, but does not bring any new informa­
tion.

DISCUSSION

The present analysis is still provisional because the data
was colected only auring part of the year .. The pattern of dispersion of
the fishing intensity of the French fishing fleet varies seasonal1y.
Certain age classes of fish may migrate seasona11y in and out of the 4It
grounds. However some conclusions can a1ready oe raised.

. . . .

Very few hauls have" been made close to the coast from
January to ~1arch. The boats samp1ed have been mainly working off-shore.
on the banks of Ga11ey, Baltimore, Bec, Labadie, Cockburn and Jones.
This sample well conforms with the general behavior of the Nephrops
fishing fleet according to fishermen interviewed ...

. .

Within the list of the most common species caught in hauls
with 55 to 60 mm mesh size, the protected species are: .
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Lepidorhombus ~hiff~iagonis

Merlueius mcrlueius
Glyptoeephalus eynoglossus
Merlangus mcrlangus
Melanogrammus acglefinus
Pollachius virens
Gadus morhua
Solen solea
Plcuronectes platessa
Scophthalmus maximus
Scophthalmus rhombus
Microstomus kitt

L. whiff-iagonis, G. cynoglossus, M. merlueius and M. merlangus are the
only species with average frequencies higher than 2 individuals per haul.
Only L. whiff-iagonis appears \'Iith average frequencies higher than 30

individuals per haul. Only 0.5% of M. merlangus eaught are smaller than
legal minimum size of 23 em. Twenty eight per cent of ~1. merlucius caught
are sma11er than legal minimum size of 30 cm. Thirteen per cent of·.G..cy­

noglossus are sma11 er than 1egal mi nimumsi ze of 28 em. Thi rty one per
cent of L. whiff-iagonis are smaller than the legal size of 25 cm.

Aecording to the otolith ring reading and to the analysis
of the size frequency distributions (table 3) only· 6% of G. eynoglossus
are youngerthan age 4·a~d only 2% of L. whiff-iagonis are younger than
age 2.

, ~ .
On the basis of the data collected from Deccmber to March,

it does not appear that the Celtic Sea be a particularly important nur­
sery ground for any of the commerei al speci es caught. Save for L. \'1hi ff­
iagoni sand r,l, !TIerl uci us , and to a 1esser extent save for G. cynogl ossus,
very few fish of proteeted species are caught before they reach the legal
minimum size.
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It appears that the incidence on yield per recruit of a
change in mesh size from 55-GO to 70 Olm would be vwrth assessing only
for L. whiff-iagonis, M. merlucius and G. cynoglossus. 5mall M. merlangus
are virtually absent from thc catch.

One may draw a few maj~r elements cf information from thc
analysis cf correspondences:

The coastal area (South Ireland bank), and most likely, the
other areas where 70 mm mesh sizes are used~1idely differ in commercial
species composition from the other areas of the Celtic Sea. The former
areas \'Jith shall0\1 water (70 01), sand, broken shell and clay-bottoms e
have characteristic species such as S. solea, P. platessa and S. rhombus.
The latter areas are the true N. norvegicu~ fishing grounds where the
most eommonly eaught fish speeies ~re L. whiff-iagonis and M. merlucius.
Other species of fish such as Pollachius spp, G.morhua, M. aeglefinu~.

Lophius spp, G. cynoglossus may be caught indifferently in any location
and \',ith any mesh size. H. merlangus are caught very seldom, they are
mbderately abundant only on Baltimore Bank inshore as well as off-share.

The only plaees where young age classes appeared more or
less significantly VlCre on the Banks of Ber and Labadie. Furthel~ sam­
Dlinq will be canducted in these olaees.In regard of the present data
limited to winter months, the Celtic Sea appears to be more a feeding
ground than a nursery for eommercially exploited fish, although com­
plementary information still needs to be proeessed for assessing spe­
eies, age and size composition cf the catch in spring, summer and
fall hauls.
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Table 1 List of variables in the analysis of correspondences'
(abundances of the species)

•

1 a 5
6 al0

11 a 15

16 a :21
22
23
24

25
26
27

28 :

29

30

31

32
33

34
35 a:.39

SOLEA SOLEA
GLYPTOCEPHALUS CYNOGLOSSUS
MERLANGUS MERLANGUS
MERLUCIUS MERLUCIUS
MICROSTOMUS KITT
PLEURONECTES PLATESSA
SCOPHTALMUS MAXI MUS
SCOPHTALMUS RHOMBUS
GADUS MORRHUA
MELANOGRAMMUS AEGLEFINUS
POLLACHIUS POLLACHIUS
POLLACHIUS VIRENS
MOLVA MOLVA
SCYLLIORHINUS STELLARIS(Number)

11 11 (~~ei ght)

LOPHIUS SP(Number)
11 (Weight)

LEPIDORHOMBUS WHIFF-IAGONIS
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Size frequency distribution of Merlangus.

Tablenu des fr~quences ,de taille
oe llensemble des.rnct'lnns echant"illonnes:
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6 0.00 22 • (1 ::: ':Je, 4 "':.", 54 .24 70 I'. 1"·' • __I':" ..
7' 0.00 2~: • 24 F39 3.6i 55 .08 71 Ü•

8 .08 24 '. ~:'3 40 ? .... <:' 56 '~L 00 -, .-, .08..... ..;a.J r~
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10 0.00 26 1 .....-, 42 1. 57 58 0.00 74 ß.OO• .:J.J
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Table Id

Soles presentes d(lns les truHs_eff~ctlles avec le hwillagc de 55-60 mm
~

-' Sjze frequeney distriblJtions of soles eaugt.t with eod ends of !:>5-6Umm mesh siz~.

tableau des frequences de taille
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Tableau des'fr~quence dc taille des lieus jnunes ~chantillonn~s

avec un ~aillage d~ 55-60.mm.

Table le' Size frequency distribution of Pollachius pollachius'caught with cod ends
of 55~60mm mesh size.
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Tab1e If

"

Tub1eilll des ft'(~C;lIences dc ta 111 e des 1i n9ur~s

echalltillollnees avec Ull maillage de 55-60 film.

Size frequency distribution of Molva caught with
eod ends of 55-60mm mesh size.
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Table 19 Table~u des frequenees de taille des eglefins

eehantillonnes avee un maillage de 55-60 mm.

Size frequeney distribution of Melanogrammus
eaught with eod 'ends of 55-60mm ,mesh size.
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Table 1h-- Tableau des frequences de taille des plies

~chantillonnees avec un maillage de 55-60 mm.
Size frequeney distribution cf Pleuronectes
caught with eod ends of 55-60mm mesh size.
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Table 1 I Tableau des fr6quences de taille des limandcs tourne a gauche.
Size frequency distribution of Glyptocephalus cynogloss~.
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: Table 2 a

" Result,lts dc lectuj'(~ d(·~;.. o1:o1 ith('~. da ciH'd1nl~

Results of otoliths reading for ~~Didorhombus.
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Table 2b Results of otolith reading for Glyptocephalus.

Resultats de 'Ia lcctul'c des otolithes dc plic cynoglossc.



TJ\ßLE 3

Age distribution of Lepidorhombus whiff-iagonis and Glyptocephalus
cynoglossus estimated after size frequency distribution analysis by

Hasselblad's technique.

G. cynoglossus L. whiff-iagonis

Age r~ean SD % Age Mean SD %
size size

3 20.20 2.26 6 .1 14.98 2.42 2
4 31.01 3.06 49 2 21.96 3.29 37
5 36.42 1.88 25 3 28.84 2.85 35
6 39.69 0.68 3 4 34.49 3.00 9

7+ 41. 59 3.06 17 5 37.95 2.45 6

6 44.10 3.29 9

7+ 51.81 3.49 3

It is assumed that the first growth ring is laid at age 1
and that there is only one growth ring per year. The latter assuption is
fairly well verified by the position of the modes in the SF distribution
of the figures 13-14.

. , .
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Figure 2 LOCATION OF THE HAULS SAMPLED

Cf\fHE DES STATIONS ECIU\NTILLOWIEES
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A lOmm mesh size was used in locations circumscribed within a circle.
Lcs stut"j ans cncefc16cs COYTcspondcnt a un mllil"1 ilge de 70 mm.
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