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SUMMARY: The organizational patterns of demersal assemblages (fish, crustaceans and cephalopods) in the Gulf of Lions
were investigated on the basis of a set of six bottom trawl surveys performed between 1994 and 1999 (MEDITS pro-
gramme). The use of a recent multitable method (STATIS-CoA) provided a detailed representation of the stable and vari-
able parts of the spatial organization of demersal assemblages during the studied period. We showed that demersal assem-
blages of the Gulf of Lions were organized along a coast-open sea gradient. At the scale of the Gulf, we showed that this
gradient can be split into three areas: 1) the coastal region and the continental shelf (10 to 200 m depth), 2) the upper slope
(200 to 500 m) and 3) the deeper slope (500 to 800 m). Associated to this bathymetric structuring we found a species-rich-
ness gradient which decreases from the coast to the upper slope. Our analysis showed that this spatial organization pattern
was highly persistent during the course of the study. However, some species caught in the slope area exhibited a strong vari-
ability of their spatial distribution mainly during the 1999 survey. From a methodological point of view, STATIS-CoA offers
a rigorous theoretical framework for the simultaneous analysis of a three-dimensional set of data. Applied in the field of
fisheries ecology, this method (1) constitutes a relevant way to analyse the spatial organization of species assemblages and
its pattern of changes, and (2) could be of particular interest to treat the MEDITS data both at a local and at the North

Mediterranean Sea scales.
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INTRODUCTION

Numerous experimental trawl survey pro-
grammes have been conducted along the coast of
the North Mediterranean Sea in order to provide
fishery-independent indices to assess the demersal
species (Biagi et al., 1989; Liorzou et al., 1989;
Abella and Serena, 1995; Aldebert, 1997; Ungaro et
al., 1998; Kallianiotis et al., 2000). Most of these

*Received November 10, 2000. Accepted December 3, 2001.

experimental surveys were conducted independent-
ly in each area, without any standardization of the
sampling processes. The only exception concerned
a Mediterranean International Trawling survey pro-
gramme (the MEDITS programme: Bertrand et al.,
2000a, 2002a), carried out annually from 1994 to
2000 in several areas of the Mediterranean Sea,
from Gibraltar to the Aegean Sea, using a unique
standardized sampling design. In addition to the
direct assessment of the commercial species, the
data collected during this programme provide a
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F1G. 1. — Localisation of the study site : Gulf of Lions, showing location of stations used in the sampling design. The first print of each sta-
tions’ label indicates the bathymetric strata (1: from 10 to 50 m; 2: from 50 to 100 m; 3: from 100 to 200 m; 4: from 200 to 500 m; 5: from
500 to 800 m).

unique basis to better understand the spatio-tempo-
ral organization of the demersal assemblages at the
scale of the North-Mediterranean Sea. Neverthe-
less, to reach such a goal, several works (Gabriel
and Murawski, 1985; Mahon and Smith, 1989;
Mahon et al., 1998) evidenced that it is first need-
ed, for each of the sampled regions: (1) to define
assemblages, (2) to identify their spatial distribu-
tion boundaries, and (3) to monitor their temporal
evolution.

From a methodological viewpoint, these prelimi-
nary steps require, in each area, the simultaneous
analysis of the data tables derived from each survey
during the course of the study. Until recently, the
treatment of such a three-dimensional data set
(space-time-species) failed because of methodologi-
cal problems (Centofanti et al., 1989; Dolédec and
Chessel, 1989; Gaertner, 1997). For fishery ecology
purposes, Mahon et al. (1998) pointed out the sub-
jective aspect of traditional methodological
approaches and concluded that it limited the value of
works focused on this field. However, during the last
decade, the development of computer tools has
stimulated the creation of new statistical methods.
Among them, the multitable analysis family
(Escoffier and Pages, 1994; Lavit et al., 1994; Ches-
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sel and Hanafi, 1996) appeared well suited to treat
three-dimensional data.

In this paper, we used a recent multitable analy-
sis specifically created to analyse the reproducibili-
ty of multivariate structures (Gaertner et al., 1998).
Our goal was to show if and how this method (1)
constitutes a relevant way to analyse the spatial
organization of species assemblages and its pattern
of changes, and (2) could be of particular interest to
treat the MEDITS data both at a local and at the full
MEDITS scales. In the present work, we applied this
technique on MEDITS data collected between 1994
and 1999 in the Gulf of Lions (Northwest Mediter-
ranean).

MATERIAL AND METHODS
Data type and origin

The present work was based on a set of abun-
dance indices collected in the Gulf of Lions (Fig. 1)
during the French part of the international MEDITS
programme (Bertrand er al., 2000a, 2002a). We
worked with six bottom trawl surveys conducted
yearly at the same period (June) between 1994 and



TABLE 1. — Description of the stratification used in the sampling
design. Strata: label of strata; Limits: bathymetric limits of each
strata (m); Tows: number of tows conducted in each stratum.

1999 by the Ressources Halieutiques Laboratory of
Ifremer, Sete.
For all the surveys, a unique depth stratified ran-

Strata Limits (m) Tows dom sampling design with uniform sampling frac-
tion was used (Table 1). Location of sample units
! B i was selected randomly within each stratum. Each
3 100-200 10 haul was approximately carried out at the same loca-
é‘ ggg_ggg g tion from one survey to the other (Anon., 1998). A
bottom trawl with a vertical opening about 2.3 m
TABLE 2. — List of the species considered with detail on the abbreviated names used.
Label Scientific name Family
ARGY Argentina sphyraena Linnaeus, 1758 ARGENTINIDAE
ARIT Aristeus antennatus (Risso, 1816) PANDALIIDAE
ARNL Arnoglossus laterna (Walbaum, 1792) BOTHIDAE
ARNT Arnoglossus thori Kyle, 1913 BOTHIDAE
ASPI Aspitrigla cuculus (Linnaeus, 1758) TRIGLIDAE
BOOP Boops boops (Linnaeus, 1758) SPARIDAE
BUGL Buglossidium luteum (Risso, 1818) SOLEIDAE
CALP Synchiropus phaeton Gunther, 1861 CALLIONYMIDAE
CAPO Capros aper (Linnaeus, 1758 CAPROIDAE
CEPO Cepola rubescens Linnaeus, 1766 CEPOLIDAE
CHIM Chimaera monstrosa (Linnaeus, 1758) CHIMAERIDAE
CITH Citharus linguatula (Linnaeus 1758) CITHARIDAE
CLOR Chlorophthalmus agassizi Bonaparte, 1840 CHLOROPHTHALMIDAE
CONG Conger conger (Linnaeus, 1758) CONGRIDAE
DIPA Diplodus annularis (Linnaeus, 1758) SPARIDAE
ELEC Eledone cirrhosa (Lamarck, 1798) OCTOPIDAE
ELEM Eledone moschata (Lamarck, 1799) OCTOPIDAE
ETMO Etmopterus spinax (Linnaeus, 1758) SQUALIDAE
EUTR Eutrigla gurnardus (Linnaeus, 1758) TRIGLIDAE
GADI Gadiculus argenteus Guichenot, 1850 GADIDAE
GALU Galeus melastomus Rafinesque, 1809 SCYLIORHINIDAE
HELI Helicolenus dactylopterus (Delaroche, 1809) SCORPAENIDAE
HYME Hymenocephalus italicus Giglioni, 1884 MACROURIDAE
ILLE Illex coindetii (Verany, 1839) TEUTHOIDEA
LAMA Lampanyctus crocodilus (Risso, 1810) MYCTOPHIDAE
LEPI Lepidopus caudatus (Euphrasen, 1788) TRACHIURIDAE
LEPB Lepidorhombus boscii (Risso, 1810) SCOPHTALMIDAE
LECA Lepidotrigla cavillone (Lacepede, 1801) TRIGLIDAE
LEDI Lepidotrigla dieuzeidei Audoin in Blanc and Hureau, 1973 TRIGLIDAE
LOLI Loligo vulgaris Lamarck, 1798 LOLIGINIDAE
LOPB Lophius budegassa Spinola, 1807 LOPHIIDAE
LOPP Lophius piscatorius Linnaeus, 1758 LOPHIIDAE
MERL Merluccius merluccius (Linnaeus, 1758) MERLUCIIDAE
MICM Micromesistius poutassou (Risso, 1826) GADIDAE
MICU Microchirus variegatus (Donovan, 1802) SOLEIDAE
MULB Mullus barbatus Linnaeus, 1758 MULLIDAE
MULS Mullus surmuletus Linnaeus, 1758 MULLIDAE
NEPR Nephrops norvegicus (Linnaeus, 1758) NEPHROPIDAE
OCTO Octopus vulgaris Cuvier, 1797 OCTOPODIDAE
PAGA Pagellus acarne (Risso, 1826) SPARIDAE
PAGB Pagellus bogaraveo (Brunnich, 1768) SPARIDAE
PAGY Pagellus erythrinus (Linnaeus, 1758) SPARIDAE
PHYI Phycis blennoides (Briinnich, 1768) GADIDAE
PLEM Plesionika martia (A. Milne Edwards, 1883) PANDALIDAE
RAJC Raja clavata Linnaeus, 1758 RAJIDAE
ROSS Rossia macrosoma (Delle Chiaje, 1829) SEPIOLIDAE
SCON Scorpaena notata Rafinesque, 1810 SCORPAENIDAE
SCYO Scyliorhinus canicula (Linnaeus, 1758) SCYLIORHINIDAE
SEPE Sepia elegans Blainville , 1827 SEPIIDAE
SEPO Sepia orbignyana Ferussac, 1826 SEPIIDAE
SERC Serranus cabrilla (Linnaeus, 1758) SERRANIDAE
SERH Serranus hepatus (Linnaeus, 1766) SERRANIDAE
SOLE Solea vulgaris (Quensel, 1806) SOLEIDAE
SOLO Solenocera membranacea (Risso, 1816) SOLENOCERIDAE
SPIC Spicara maena (Linnaeus, 1758) CENTRACANTHIDAE
TODI Todaropsis eblanae (Ball, 1841) TEUTHOIDEA
TRAH Trachinus draco Linnaeus, 1758 TRACHINIDAE
TRIY Trigla lyra Linnaeus, 1758 TRIGLIDAE
TRIS Trisopterus capelanus minutus (Lacépede, 1800) GADIDAE
TRIP Trigloporus lastoviza (Bonnaterre, 1788) TRIGLIDAE
URAN Uranoscopus scaber Linnaeus, 1758 URANOSCOPIDAE
ZEUS Zeus faber Linnaeus, 1758 ZEIDAE
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was used. Tows were 30 min in duration when the
depth was between 10 and 200 m, and 60 min when
it was deeper (from 200 to 800 m). Sixty-nine of the
species caught during the five surveys (Table 2)
were sufficiently abundant to be included in the
analysis (i.e. they were present in more than 5% of
the tows). For each tow, the densities in number of
individuals were expressed for a same surface unit
(hectare). The data were log-transformed before
conducting the analysis to minimise the dominant
effect of exceptional catches.

Data analysis

The temporal monitoring of the spatial organiza-
tion of the demersal assemblages during the course
of the study required the combined analysis of the
data tables issued from each survey. For that pur-
pose, we carried out the STATIS-CoA multitable
method (Gaertner et al., 1998), which couples STA-
TIS method (Lavit et al., 1994), and Correspon-
dence analysis (Hill, 1973).

The first stage of the CoA version of STATIS con-
sists in calculating a matrix of scalar products
between variables (i.e. species in the present case)
for each table (i.e. trawl survey) in order to standard-
ize the dimensions of the tables. This step makes it
then possible to compare all the tables by calculation
of a matrix of scalar products between tables (Robert
and Escouffier, 1976). The diagonalization of this
matrix provides eigenvectors. The k coefficients of
the first eigenvector are used to weight the k tables in
the calculation of a ‘“compromise table”. This
weighting allows the construction of a compromise
table that contains the common part of the studied
structures. In other words, the compromise table is a
linear combination of the k initial tables (i.e. the six
surveys in the present case) calculated with the aim
of constructing a mean table of maximum inertia.
Thus, in the construction of the compromise table a
greater importance is given to the tables that have
similar structures and a limited one to the other
tables. The analysis (CoA) of the compromise table
defines axes and components that express the com-
mon part of the structures studied (i.e. the common
part of the spatial organisation patterns of demersal
assemblages during the course of the study).

Independently, a separate Correspondence
Analysis of each of the six surveys was carried out.
This step allows the projection of the first axes of
the separate analyses of each survey onto the first
axes of the compromise table. This representation
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TABLE 3. — Description of the structure defined for each survey.
Weight: contribution of each table in the construction of the com
promise; Cos?: fit of each table to the compromise.

Weight Cos?
1994 0.40 0.79
1995 0.41 0.82
1996 0.42 0.87
1997 0.41 0.80
1998 0.41 0.82
1999 0.39 0.72

indicates how much the main structures of each ini-
tial table are taken into account in the compromise
(Lavit et al., 1994). In the present study, it gives a
better insight into the temporal stability of the main
organisational patterns. In addition, the projection
of the k initial tables onto the compromise allows
us to draw the trajectories that represent the tem-
poral variations of each species around the com-
mon structure. Technically, this involves projecting
onto the axes of the compromise table, the factori-
al scores that each species obtains in each of the
separate tables.

In comparison with the classical method of STA-
TIS, the CoA version used in the present work is
specifically suited to analyse the spatio-temporal
organisation of assemblages in term of species com-
position (Gaertner et al., 1998) and it allows the
optimal plot of temporal species trajectories
(Dolédec and Chessel, 1989). This CoA version of
STATIS may currently be performed with the ADE-
4 software (Thioulouse et al., 1996). This software
is freely available at the following address:
http://pbil.univ-lyon1.fr/ADE-4.html

RESULTS

The first results given by the use of STATIS-CoA
(Table 3) showed that the contributions of the differ-
ent surveys to the construction of the compromise
table are similar (weights from 0.39 to 0.41). So,
each of the six surveys played a similar role in the
constitution of the STATIS compromise table. More-
over, the fit of each of the tables to the compromise
table (Cos?) was homogeneous. The weakest values
observed for 1999 (Cos? = 0.72), indicated that the
structure of this survey was less well-taken into
account in the compromise table. However, the high
similarity between the projections of the first and the
second axes of the separate CoAs of each of the six
surveys with the first two axes of the compromise
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FI1G. 2. — Projection of the first two factorial axes of the separate Correspondence Analysis of each survey (arrows) on the two first factorial
axes of the STATIS—CoA compromise (axis 1: horizontal; axis 2: vertical).

table showed that the two main organisational direc-
tions expressed in the compromise table are com-
mon to each of the six surveys (Fig. 2). The weakest
fit of 1999 to the compromise appeared only on the
second axis of the separate Correspondence analy-
sis. In short, these preliminary results suggested the
existence of a strong inter-annual stability in the
spatial organisation of the demersal assemblages in
the Gulf of Lions during the period studied, but with
a limited variability during the 1999 survey.

The first two axes of the compromise of STA-
TIS-CoA accounted for 26% and 11% of the total
variability, respectively. The projection of the sam-
ples’ factorial scores onto the first two axes of the
compromise provided a representation of the stable
part of the main spatial structures (Fig. 3). It
showed a pattern of organisation based on a coast-
open sea gradient, which can be divided into three
main regions, each of them being characterised by
specific assemblages. Species of the coastal area
(stratum 1, between 10 and 50 m depth) and of the
continental shelf (strata 2 and 3, between 50 and
200 m depth) could be associated in a first assem-
blage. The upper slope (stratum 4, from 200 to 500
m) constituted a second homogeneous area in term
of species composition, while the deeper slope
(stratum 5, from 500 to 800 m) contained a third
assemblage. A very sharp discrimination of the

spatial boundaries of these three assemblages of
species was found (Fig. 3a).

Moreover, we can notice that each station that
belonged to one of the bathymetric regions was gen-
erally localised with stations of the same bathymet-
ric region during the different surveys (Fig. 3b). This
result confirmed the strong reproducibility of the
spatial structuring of the studied assemblages. How-
ever, an element of variation appeared during the
survey conducted in 1999. It mainly affected some
of the stations of stratum 5 which were then reallo-
cated with stations of stratum 4.

Figure 4 details the organisation pattern of all the
species along the bathymetric gradient. It gives a
typology of the species with reference to the com-
mon pattern observed in the course of the six sur-
veys. A first assemblage linked fishes (Diplodus
annularis, Buglossidium luteum, Pagellus erythri-
nus, Boops boops, Solea vulgaris, Uranoscopus
scaber) and cephalopods (Loligo vulgaris, Octopus
vulgaris) only caught in the coastal area (stratum 1).
Fish species such as Mullus barbatus, Pagellus
acarne, Lophius piscatorius, Lophius budegassa,
Zeus faber, Merluccius merluccius, Mullus surmule-
tus, Lepidotrigla dieuzeidei, Argentina sphyraena,
Scyliorhinus canicula and the cephalopod Illex coin-
detii found in the continental shelf also belonged to
this assemblage.
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FIG. 3. — Projection of the factorial scores of the stations (A) for the whole studied period and (B) for each separated survey on the two first
factorial axes of the STATIS-CoA compromise (axis 1: horizontal; axis 2: vertical). Stations labelled as in Fig. 1.

The upper slope assemblage was characterised
by fishes such as Lepidorhombus boscii, Microme-
sistius poutassou, Trigla lyra, Gadiculus argenteus,
Phycis blennoides, Helicolenus dactylopterus and
by a crustacean: Nephrops norvegicus. Other fish
species such as Galeus melastomus, Chimaera mon-
strosa, Etmopterus spinax, Trachyrhynchus tra-
chyrhynchus and crustaceans (Aristeus antennatus
and Plesionika martia) belonged to the deeper slope
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assemblage. At the scale of the study, our results
showed that this bathymetric gradient was associat-
ed with a species-richness gradient, which decreased
from the coast to the deeper slope.

Finally, the species’ trajectories allowed to
analyse the variability of the position of each taxon
around the common structure (Fig. 5). However, the
strong overlap of the ranges of distribution observed
complicated the analysis of the species trajectories.
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Consequently, the projection of only a few represen-
tative species of each assemblage was provided to
illustrate their temporal variations (Fig. 6). A gener-
ally weak variation of species around their reference
position may be observed in the area that spread
between the coast and the continental shelf (strata 1
to 3). This was also the case for some species of stra-
tum 4 (Lepidorhombus boscii, Gadiculus argenteus,
Helicolenus dactylopterus) and stratum 5 (Galeus
melastomus and Hymenocephalus italicus). Never-
theless, some other species of these two latter
assemblages exhibited a strong variability in relation
to their reference position (see Pagellus bogaraveo,
Solenocera membranacea, Todaropsis eblanae, Chi-
maera monstrosa, Plesionika martia, Lampanyctus
crocodilus and Aristeus antennatus). Among them,
we can note that the strong trajectories of S. mem-
branacea, T. eblanae, C. monstrosa and L. croco-
dilus mainly occurred during the survey conducted
in 1999.

228 J.C. GAERTNER et al.

DISCUSSION

In the present study, we have shown that the
demersal assemblages of the Gulf of Lions were
mainly organised along a bathymetric gradient. At
the scale of the Gulf, we showed that this gradient
can be split into three areas: 1) the coastal region
and the continental shelf (10 to 200 m depth), 2)
the upper slope (200 to 500 m) and 3) the deeper
slope (500 to 800 m). Associated to this bathymet-
ric structuring we found a species-richness gradi-
ent, which decreased from the coast to the upper
slope. Our analysis showed that this spatial organi-
sation pattern was highly persistent during the
course of the study. However, a few species caught
in the slope area exhibited a strong variability of
their spatial distribution mainly during the 1999
survey.

The preponderance of depth on the spatial organ-
isation of demersal assemblages has been common-



ly reported both in the study site (Maurin, 1968;
Gaertner et al., 1998) and in the world’s oceans
(Fager and Longhurst, 1968; Mahon and Smith,
1989; Bianchi, 1991; Gordon and Bergstad, 1992;
Weinberg, 1994; Fujita et al., 1995; Gomes et al.,
1995; McClatchie et al., 1997, Mahon et al., 1998).
Nevertheless, identification of the factors really
responsible for the structuring of species along this
gradient is difficult. In the literature, despite the
diversity of the field experiments, some factors such
as physical and chemical characteristics of the water
(Fager and Longhurst, 1968; Mahon and Smith,
1989; Loneragan and Potter, 1990; Bianchi, 1992;
Rakocinski et al., 1992; Perry et al., 1994) or other
habitat features (Bianchi, 1992; Jackson and Harvey,
1992; Auster et al., 1995) were often described to
influence the organisational patterns of groundfish
assemblages. In the Gulf of Lions, a recent analysis,
from a series of bottom trawl surveys carried out
between 1985 and 1992 (the CHALIST surveys),
suggested that demersal assemblages were partly
linked with sediment type and composition of
macrofauna communities (Gaertner et al., 1999). In
the present study, the lack of environmental data
prevented us from either validating or completing
our knowledge on this topic. This latter point high-
lights a present limitation of numerous experimental
resources assessment programmes to progress in
that direction due to the frequent weakness of effort
dedicated to obtaining information on environmen-
tal descriptors (Perry et al., 1994). The recent
improvement of technological devices (satellite sen-
sors, cameras, multiparameter probes, etc.) coupled
with trawling could help to reverse this trend and
thus might provide multicompartment data bases
whose analysis is now possible owing to the new
available statistical developments (Gaertner et al.,
1999; Mazouni et al., 2001).

The strong stability of organisational pattern
observed in the present study agrees with the con-
clusions of other works on demersal assemblages
(Colcovocoresses and Musick, 1984; Mahon and
Smith, 1989; Gabriel, 1992; Gomes et al., 1995;
Gaertner et al., 1998). Nevertheless, in strongly
exploited ecosystems, stability periods can be fol-
lowed by periods of great changes in species com-
position (see Gomes et al., 1995). In numerous
cases, these variations have been attributed to the
direct and indirect effect of intensive trawling
(Hutchings, 1990; Harris and Poiner, 1991; Thrush
et al., 1995). In the Gulf of Lions, the fishing activ-
ity — notably by the trawling fleet — is heavy. Never-

theless, the main changes occurred since the 1970’s
(Meuriot et al., 1987; Taquet et al., 1997) and no
major change in species composition eventually
linked with fishery has been identified from our
study. These preliminary results could suggest a
weak influence of trawling on the composition of
the demersal assemblages in the Gulf of Lions.
However, the short length of our study (six years)
did not permit us to really conclude on this point.
Actually, available information on strong changes in
exploited population abundance in this area (mainly
on species belonging to the Selacians guild) have
been obtained from longer series of data (Aldebert,
1997; Bertrand et al., 2000b). So far, only the con-
tinuation of the MEDITS surveys over a long period
(even at a wider temporal scale) would allow a deep-
er analysis of the effects of trawling on assemblages’
organisation.

The only element of variability observed during
the studied period concerned the slope area in 1999.
A part of this observed variability could be linked to
the sampling. Indeed, by using a system which con-
trols the trawl geometry (a Scanmar device),
Bertrand et al. (2002b) pointed out the potential
influence of the variability of trawl performances on
the catches, mainly in the slope area. At the present
state of knowledge, it is not possible to quantify the
respective part of the observed variability linked to
sampling and the one corresponding to real changes
in assemblages’ organisation. Nevertheless, these
results led us to suggest some improvements in the
sampling methodology for future MEDITS surveys.
First, it pointed out the necessity of systematically
using underwater instruments (such as Scanmar
device) to control fishing operations, and to stabilise
trawl performances. Secondly, it could incite to
adjust the future sampling effort to the observed
variability. Nevertheless, the management of this
kind of adaptation may be difficult taking into
account the diverse objectives of the survey.

From an experimental viewpoint, the comparison
of our results with previous works conducted in the
same area leads to several comments. The bathy-
metric gradient estimated from the results of the sur-
veys conducted in the Gulf of Lions between 1994
and 1999 (present analysis of the MEDITS data)
was similar to the pattern previously observed on the
basis of the surveys performed between 1985 and
1992 (CHALIST surveys: Gaertner, 1997; Gaertner
et al., 1998). However, in these previous works, the
split of the species into three assemblages was not so
clear and the bathymetric boundaries were different.
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Moreover, 69 species were taken into account in the
present analyses, whereas using the same selection
criteria, only 45 were considered in the analyses
based on the results of the CHALIST surveys (42
species are common to the two periods). Differences
in the sampling performances (different vessels,
gear and handling protocols) may probably explain
a great part of these discrepancies.

In addition, contrary to the MEDITS programme,
the 500 to 800 m depth stratum was not sampled
during the CHALIST programme. As a conse-
quence, the global scale of observation was different
in the two programmes. This problem has been
highlighted by several authors who showed, both in
marine and terrestrial ecosystems, that community
structuring is a hierarchical concept strongly linked
to the scales of observation (Connell and Sousa,
1983; Wiens, 1986; Rahel, 1990). More generally,
this pointed out the importance of the scales in the
perception of the factors acting on the community
organisation (Ricklefs, 1987; Wiens, 1989), and that
there is not only one relevant scale of observation
(Levin, 1992). In community ecology, numerous
controversies on the determinism of assemblages
were only linked to the lack of homogeneity
between the scales used in the comparative studies
(Wiens, 1989; Rahel, 1990; Levin, 1992). Thus, in
the context of the MEDITS programme, in addition
to the need to standardise all the technical elements
of the sampling designs (vessel, gear, net mesh,
etc.), it appears essential to use common scales of
observation in order to develop inter-regional com-
parison approaches.

From a methodological point of view, the two
approaches most commonly used for analysing the
spatio-temporal organisation of communities are
based on clustering or simple factorial analyses. A
first traditional approach is turned to comparative
reading of typologies obtained separately for each of
the surveys. It consists in roughly estimating the
graphic similarities between the structures observed
independently for each survey (Gabriel and Tyler,
1980; Overholtz and Tyler, 1985; Mahon and Smith,
1989; Gabriel, 1992; Rakocinski et al., 1992; Fujita
et al., 1995; Mahon et al., 1998). This procedure
runs into difficulties whenever the tables to be com-
pared are too numerous or extensive (Amanieu et
al., 1981; Gaertner, 1997). The second traditional
approach involves carrying out multivariate analysis
after pooling in a single table the data from different
surveys. This method, used for the analysis of dem-
ersal fish organization in numerous regions in the
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world (Mahon, 1985; Roel, 1987; Macpherson and
Gordoa, 1992; Weinberg, 1994) can however result
in a confusing mixture of spatial and temporal
effects (Centofanti et al., 1989; Gaertner, 1997).

In this context, multitable analyses, such as the
one proposed by the STATIS-CoA, offer an original
solution to solve these problems. Indeed, specifical-
ly created to split the stable and variable parts of the
spatial organisation of communities, this approach
proposes a rigorous theoretical framework for the
simultaneous analysis of several data tables (see
Gaertner et al., 1998). Consequently, multitable
analyses circumvent the difficulties linked with the
subjective aspects of the first traditional approach
and the confusing interaction between spatial and
temporal scales inherent to the second approach.

In conclusion, in the prospect of MEDITS devel-
opments, approaches using a multitable method
should help the analysis of several concrete ques-
tions:

- At a local scale, (i.e. for each area surveyed by
the programme), it can allow for the characterisation
of species assemblages, to identify their spatial dis-
tribution boundaries and to monitor their temporal
evolution. The interest of this knowledge is double.
Firstly, these findings are relevant to define spatial
or ecosystem units in order to provide background
for fisheries management (Tyler et al., 1982; Gabriel
and Murawski, 1985; Biagi et al., 1989; Mahon et
al., 1998). Secondly, it constitutes the obligatory
starting point before developing inter-regional com-
parative approaches (Gaertner, 1997).

- At a more global scale, and on the basis of the
previous results, the method could be carried out in
an original way to simultaneously compare the spa-
tial organisation of demersal assemblages in several
regions. Applying multitable analysis for this pur-
pose should help to improve our understanding on
the determinism of demersal assemblages at the
scale of the north of the Mediterranean Sea.
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