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ABSTRACT

Fish market sampling of loliginid landings was carried out at Port-en-Bessin

(Normandie, France) from November 1992 until February 1995. The numerical proportion of

Loligoforhesi vs L.vulgaris was estimated per 2 month periods. The 2-stage sampling scheme

was stratified to take into account the sorting out per commercial categories. Results indicate

that the mixing of spedes changes during the fishing season in relation with differences in life

cycle timing: recruitment occured in summer in L. forhesi and in fall in L. vulgaris (with higher

variability for this species). L. forbesi dominates 1993 and 1994 annual production. In both

.' species, the bulk oflandings depends on an annual cohort.

RESUME

L'echantillonnage des debarquements de calmars Loliginides a ete realise a la criee de

Port-en-Bessin (Normandie, France) entre novembre 1992 et fevrier 95. Le pourcentage en

nombre des Loligo forbesi et vulgaris a ete calcule par periodes de 2 mois grace a un plan

d'echantillonnage a2 degres incluant une stratification imposee par le tri des debarquements en

categories commerciales. On observe ainsi que la proportion des 2 especes change au cours de

la saison de peche, ced semblant lie a un decalage dans les cycles biologiques, avec un

recrutement estival pour L. forbesi et automnal (plus variable) pour L. vulgaris. En 1993

comme en 94, la production annuelle est dominee par Loligo forbesi. Pour les 2 especes, les

animaux de moins d'un an constituent l'essentiel des debarquements.
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Introduction

, In the northeast Atlantic, Lo/igo forbesi Steenstrup, 1856 and Lo/igo vulgaris Lamarck. 1798 are two

species of high commercial value which are not distinguished by the fishing industly or by fisheries statistics.

Although both species have a wide distribution range, potentially from Norway to West Mrica (Roper et a/,

1984), geographical difTerences are observed and L. forbesi is considered to be the only species caught in

Scottish waters (pierce et al, 1994) and in the Azores (porteiro and Martins, 1994) whereas L. vu/garis would

dominate in the southern Galician fishery (Guerra et al, 1992) and in Potuguese coastal waters (Moreno et al,

1994), (Coelho et a/, 1994).

In this context a 2-year study ofFrench catches in the Atlantic was carried out from November 1992 to

February 1995. It was focused on the production ofthe ofTshore bottom trawl fishery and on the landings ofthe

Port-en-Bessin fish market (Calvados, France). This harbour is the second place for long-finned squid

production in France. In the English Channel, the Port-en-Bessin fishery represents 25% ofFrench catches (70

and 7E ICES divisions).

The aim of this study was to determine, on an annual basis, which species was thc most abundant in

the landings and what were the length strueture of the fished populations. Seasonal fluctuations were also

desirable to check whether changes in the mixing ofspecies could be related to differences in the lire cycle.

This was the first fish market sampling programme aimed at describing the total number of squid

landed per species. With the hope that it rnay represent a "pilot study" in the sampling of multispecific landings

a special attention was paid to methodological aspects.

Materials and methods

Tbe sampling scheme has already been presented (Robin and Boucaud, 1993). The total han,.est of a

studied year was dividcd into 2-month periods to account for scasonal fluctuations. Within each period, a 2

stage sampling was perforrncd with a sampie of n studied days among N landing days (n = 4). On the ith

studied day, a sampie of mi squid boxes was analysed (\\ith mi =3 and Mi =total number ofboxes landed on

the ith day).

The sampling scheme included a stratification ofthe population ofboxes to account for the sorting out

of squid per "commercial categories". Fishermen split the landings into 5 categories (strata) roughly based on

individual weight. The theoretical guideline used is:

stratum 5 squid < 100 g
stratum 4 = [ 100 g , 200 g [
stratum 3 [ 200 g , 300 g [
stratum 2 [ 300 g , 500 g [
stratum 5 squid > 500 g

The basic information was collected by counting and measuring (DML dorsal mantle length, to the cm

below) thc animals ofa box. If one consider thc species "s" and length-group "1", thc number of animals falling

into this group was: Ysl hij

(h denotcs the stratum, i denotes the day,j denotes the box).
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Squid were generally put into 40 kg boxes. However, in periods of low catch the quantities per

category could be smaller. An auxilimy variate was used to take into account such incomplete boxes and also to

reduce the number of small squid measured (by aruJ;'sing ~ne thlni 'ami one fifih of the boxes in stratum 4 and

5, respectively)

In each period, final estimates were the total number of squid landed Y (and for the species "s", Y.. )

and the numerical proportion of the species "s", p.. = Y.. I Y

Statistical variability of the estimates was given \\ith confidence intervals: Y ± 2JS2 (Y) and we.

called "predsion" the ratio: [2JS2 (Y)] 1Y
Notations and formulae are Iisted in appendix I, they are adapted from Cochran (1977) and Scherrer

(1983). Ouring the study period, a total of 50 days was anaIysed which represented 728 studied boxes. The

average number of squid measured per studied day is 1500. An example of the counts per boxes is given in

appendix 2 (period: Jan-Feb 1994).

• Results

. Loliginid k1Jldings in weight:

Loliginid landings at the Port-en-Bessin fish market were 927 and 747 tonnes in 1993 and 1994,

respectively. Seasonal trends (fig. 1) showed that the highest landings were observed in summer and fall. In

both years, the period of highest catch of smaIl animaIs (commercial category N° 5) was July-August. In May

1993 and May 1994, landings were very low ( < 1.3% of the annual landings) and this very small part of the

crop was not considered in the estimation ofnumerical proportions. Then, instead ofMay-June, we studied only

June, \\ith 2 studied days.

Mlmber 0/squid landedper species:

The results of the sampling programme are given in table land figure 2. Ouring the overall study

• period the number of Loligo forbesi and L. vu/garis landed showed great fluctuations corresponding to a

marked annual cycle.

L.forbesi landings pcaked in July-August and sagged in March-April.

L. vulgaris was not observed in the landings during the June-September periOd. L. vulgaris landings

peaked in "inter (in January-February 1993 and in November-December 1993 and 1994). lt is worth notiog

that peak landings showed greater variability in L. vu/garis than in L. forbesi (varying by a factor 5 and 1.3,

respectively). A striking consequence of the shift in the L. vu/garis maximum (from Nov-Oec 1992 to Jan

Feb 1993) is that the proportion of the 2 species in the overall annuallandings remained constant in 1993 and

1994 (\\ith 80% of L. forbesi). Looking at a "squid fishing season" (June N - April N+l) one might better say

that L.forbesi represented 94% in 1993-1994 and about 75% in June 1994 - February 1995.

The statistical variability of the totals remained rather low except in the June periods (and March

April 1994) when thc studied days were ooly 2.
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Lellgth-distributiolls 0/the lalldillgs:

The same sampling scheme was used to estimate the number of squid landed per DM!.. length-class.

Estimated length-frequencies per 2-month periods (figs. 3 and 4) underlined that each species entered the

fishcry with the juvenile of an annual cohort. A mode around 15 cm DML was observed in Loligo forbesi in

Juty-Aug.l993 and 1994 and a similar pattern was observed in L. vulgaris in Nov-Dec.1992. 1993 and 1994.

Adding up the estimated numbers per length-class. the histograms of the annual catch were plotted

(fig. 5). In Lforbesi. they underlined that. despite lower landings in 1994 than in 1993. the structure of the

fished population remained constant. On the contrary, in L. vulgaris landed animals were larger in 1993 than

in 1994.

In the analysis of seasonal fluctuations of length data. it seemed more relevant to consider only the

second stage of the sampling scheme and to analyse changes from one studied day to the next. In a first step.

the 50 histograms were summarized \\ith mean DM!.. vs time (fig. 6). Again. this suggcsted in both species the

gro\\th of an ~ual cohort \\ith L .forbesi recruitment in June and L. vulgaris recruitment in October (\\ith

very similar sizcs ror both recruits). •

Discussion

Although Loligo forbesi and L. vulgaris were both knO\\TI to occur in English Channel trawl catches

(Holme, 1974), this study pro\ided the first quantitative estimates ofthe proportion ofboth species. L.forbesi

dominated in 1993 and 1994 landings. HowC\'er, seasonal fluctuations of thc mixing were observed and L.

vulgaris was more abundant in landings by the end ofthe "squid fishing season" (i.e. January-April). Seasonal

patterns can explain the different picture obtained \\ith research surveys carried out in a particular time (such

as Channcl Ground Fish Surveys whieh lake place in October). This study contributed to the identification of

English Channel stocks (Anonymous. 1993). Changes in abundance and in lcngth structures are consistent \\ith

the annuallife cycle descibcd in Scottish or Spanish populations (pierce et al, 1994), (Guerra et al, 1994)

Ncvertheless, the sampling of commercial landings also has sources of bias which are worth noting.

Port-en-Bessin tmwlers use a 40 mm mesh net (square) which deterrnines recruitment size (DM!.. range 10

15 cm). The acti\ity ofthe fishing fleet was not laken into account in this analysis. Though all boats opcmte in

the English Channel. it seems that the fishing grounds change during the season, \\ith apart ofthe fishing fleet

moving from West in summer to East in \\inter. Tbc influence of this "migmtion", on catch composition could

be analyzed. by sampling other harbours along the English Channel coast or by taking into account

geogmphieal origin ror the landings.

The present study may rcpresent a guideline for future fish-market sampling. The problem of mixed

specics is ollen eneountered in fish stocks (Dupouy et al, 1988). Stratification (sorting out per commercial

categories) is knO\\TI as an element ofthe sampling scheme that produce gains in precision. In the study case, it

has a double effeet: the number of squid per studied kg is more homogcncous ",ithin a stratum but also ehanges

in species composition do not involve all stmta at once (the recruits of one specks appear in stmtum 5 and thc

large squids of stratum 1 are almost always Loligo forbesi).
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Table 1: Loliginid landings at the Port-en-Bessin fish-market: estimated numbers and statistical variability

Time-Periods All species Confidence limits precision
Lower Upper

N+D-92 783000 771 000 794000 1.5%
HF-93 668000 658000 679000 1.5%

M+A-93 251000 244000 258000 2.7%
J-93 274000 254000 293000 7.3%

J+A-93 1772 000 1740000 1804000 1.8%
8+0-93 884000 852000 916000 3.6%
N+D-93 534000 513000 555000 3.9%

HF-94 157000 155000 160000 1.6%
M+A-94 47000 43000 51000 8.8%

J-94 142000 136000 148000 4.2%
HA-94 1320000 1292 000 1348000 2.1%
S+0-94 1029000 993000 1065000 3.5%
N+D-94 965000 948000 982000 1.7%

J+F"95 381000 365000 397000 4.3%

Time-Periods L.vulgaris Confidence limits precision Proportion
Lower Upper (\ulgltotal) precision

N+D-92 457000 435000 479000 4.8% 58.4% 5.5%
HF-93 558000 542000 573000 2.9% 83.4% 4.6%

M+A-93 188000 180000 197000 4.5% 74.9% 6.8%
J-93 9000 0 21000 131.3% 3.3% 40.9%

J+A-93 0 0 0 n.c. 0.0% n.c.
S+O-93 7000 4000 10000 40.7% 0.8% 40.9%
N+D-93 100000 82000 117000 17.6% 18.7% 14.1%

HF-94 72000 68000 76000 5.6% 45.9% 3.5%
M+A-94 29000 27000 32000 7.7% 62.2% 34.5%

J-94 0 0 0 n.c. 0.0% n.c.
J+A-94 0 0 0 n.c. 0.0% n.c.
S+0-94 96000 75000 117000 21.9% 9.3% 14.1%
N+D-94 537000 508000 565000 5.3% 55.6% 4.3%

HF-95 293000 277000 309000 5.4% 77.0% 13.5%

Time-Periods L·forbesi Confidence limits precision Proportion
Lower Upper (forb/total) precision

N+D-92 325000 301000 350000 7.5% 41.6% 13.1%
J+F-93 111 000 97000 124000 12.1% 16.6% 5.1%

M+A-93 63000 55000 71000 12.3% 25.1% 12.7%
J-93 264000 232000 296000 12.1% 96.7% 31.9%

J+A-93 1772 000 1740000 1804000 1.8% 100.0% 2.3%
8+0-93 877 000 845000 909000 3.6% 99.2% 9.9%
N+D-93 434000 407000 461000 6.2% 81.3% 15.9%
J+F-94 85000 81000 89000 5.1% 54.1% 8.3%

M+A-94 18000 15000 20000 15.4% 37.8% 46.5%
J-94 142000 136000 148000 4.2% 100.0% 24.4%

J+A-94 1320000 1292 000 1348000 2.1% 100.0% 3.9%
S+0-94 933000 895000 970000 4.0% 90.7% 7.3%
N+D-94 428000 396000 461000 7.6% 44.4% 4.7%

J+F-95 88000 80000 95000 8.6% 23.0% 20.3%
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Figure 1: Loliginid landings in Port-en-Bessin weights landed (tonnes) per "comrnercial categories"
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Figure 2: Numbers of loliginid landed in Port-en-Bessin (thousands of squid) per species
(doted lines = Confidence Limits).
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Appendix I: Notations and fonnulae used in the conputation ofthe numerical proportion ofsquid:

Notations:

The symbol - denotes that a parameter is estimated and S2 (u) is the estimated variance of lhe estimate u
h denoles the stratum (h=l...ll)
i denotes the day (i= 1...N) with n studied days
j denoles the box (j=l...Mi) v,ith mi studied boxes (on the ith day)

The total weight of squid landed during a 2-month period is : X
The total number of squid landed during a 2-month period is : Y

(in the species "s" J: is calculaled with similar fonnulae)

Numbers landed:

The basic information recorded is for one box ofsquid: Yhij and Xhii number and weight measured
(hlh stratum, ilh day, jlh box)

.
_._ _ LXlljii~

Rh = number ofsquid per kg (stratum h) Rh =X h~ ("ithXhi total weight landed, hlh stratum, ilh day)
LXIlj
/cl

•
Rh; = number of squid per studied kg (hlh stratum, ilh day)

1f

aIterna~vely: Y =xii (with R=L ~R,. and Wh= X~
h=1

~ = total number of squid landed in stratum h
1f

total number of squid landed f = L ~
h=1

Numerical proportion ofthe species Ps"

whieh is also expressed: Ps = RsI R

total numbers
H

S2(y) = ~>2(~)
h=1

(2 stage sampling:

•

Estimated variances:

H

S2(~) = X;~(Rh) s2(R) = L[~2S2(R,,)]
h=1

SI = between-days variations
S2=averagedbetween-boxesvariations s2(Rh ) =SI +S2 )

SI = ~~ (1- ~:h~)t[~i (Rh -Rh;)2]
1=1

n~ [ ~(YIl(J_R;"rll(J)2]
82 = -L"" .:~:L.L(1- .5L) ..{.;;r-.:.,..I....-:----:-:-

n"N~ f:t x~ "'IrI MIlj .i~("'IrI-1)

proportions:
H

with s(Rs,R) = Lnj, cov(Rsh,Rh)
h=1
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Appendix 2: Counts per studied boxes and weights landed in the Jan-Feb 1994Period

0veral1 ~ding Studied days

Iandings days 01 ••••••• 01 02 ••••••• 02 03 ••••••• 03 04 ••••••• 04

(kg) N Box 1 Box 2 Box 3 Box 1 Box 2 Box 3 Box 1 Box 2 Box 3 Box 1 Box 2 Box 3

studied wcight 80.0 80.0 80.0 40.0 80.0 80.0 40.0 40.0 40.0 47.0 80.0 40.0

Stratum wIgaris 3 5 6 4 1 0 0 0 2 11 10 3

1 27153 33 forbcsi 80 80 81 30 73 77 27 25 25 47 79 33

total 83 85 87 34 74 77 27 25 27 58 89 36

" ndings of the day 2287.0 1173.0 816.0 818.0

studied wcight 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 27.0 36.0 21.0

Stratum wIgaris 14 92 12 18 12 14 4 10 23 21 16 6

2 11034 33 fomcsi 75 0 72 53 77 74 33 58 67 48 66 38

total 89 92 84 11 89 87 37 68 90 69 82 44

1J ndings of the day 757.0 338.0 498.0 250.0

studied wcight 36.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 25.0 42.0 13.0

Stratum wIgaris 57 39 58 58 54 32 44 37 97 41 108 25

3 11105 33 forbcsi 71 112 75 75 90 75 78 96 23 38 37 20

total 128 151 133 133 144 107 122 133 120 79 145 45

1J ndings of the day 576.0 335.0 1032.0 180.0

studied wcight 14.0 13.5 13.5 14.0 15.0 13.5 13.5 13.5 13.5 13.0 13.5 13.5

Stratum vuIgaris 69 59 49 59 64 44 27 33 25 38 76 56

4 6452 33 forbcsi 14 21 18 10 27 29 33 48 36 23 7 23

total 83 80 67 69 91 73 60 81 61 61 83 79

" ndings of the day 417.0 215.0 422.0 147.0

studied weight 8.0 8.0 8.0 8.0 17.0 8.0 8.0 8.0 8.0 6.0 8.0 8.0

Stratum vuIgaris 67 65 87 54 95 42 32 47 31 16 51 33

5 3824 33 fotbcsi 12 13 23 16 73 43 31 35 30 37 29 51

total 79 78 110 70 168 85 63 82 61 53 80 84

"Indings ofthe day 234.0 129.0 146.0 96.0
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