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Abstract. This study investigated copepod assemblages’ distribution patterns terdnileed the main
physical factors structuring it at different temporal scales. Copemdseys were conducted sea-
sonally from three years period, at five stations in Mondego estuarytiabpariability of copepod
community was analyzed using STATICO. Spatial variability of the envantahconditions was the
main driver responsible for copepod community structure observeeé. STATICO analysis, based
on the 12 environmental variables and on the density of the 28 spec@msedlihat the relationship
between environmental variables and copepods appeared to be etriongpe north arm of the Mon-
dego estuary followed, in decrease order of importance, by the modttharsouth arm of the estuary.
STATICO also emphasized the effects of environment at spatial stakestable part of the species-
environment relationships resulted from the combination of a salinity andaeye gradient linked
to a fresh, brackish- and marine species gradient, which was depewdesite localization. The
STATICO proved to be a valuable statistical tool to get a clear representafispatial organization
of the copepod assemblages.
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1 Background and aims of the study

Environmental or species data sets can be multidimensional and have a csinpdéxre. Usually, they
are collected as a set of objects and variables (tables or matrices) ohiatherddifferent experimental
circumstances or for various sampling periods, etc. Putting all tables togegudts in data with three-
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way structure. An example for such data is when in samples collected aedifampling sites, several
environmental parameters (or species abundances) are meastrgdogutain period of time (sites x
parameters/abundances x time). There are many tools helping to exploitenpdet three or higher
way structure of the data. The aim of this work is (1) to use a method, call&dISD (Simier et
al., 1999; Thioulouse et al., 2004), since it performs a simultaneous @nafya sequence of paired
ecological tables, evaluates the common structure between environmehsglemies abundances tables
as well as the stability of this structure over a sampling period and can bedfgglexploratory analysis
of three-way data sets; (2) to demonstrate features of STATICO orece#igical data sets; and (3) to
compare the advantages of STATICO over others multitable analysis.

2 Thedata

For this study, copepods assemblages were studied monthly, from Ma®&ht@ November 2007, in
a temperate shallow estuary (Mondego estuary, Portugal), acrosddiians. A total number of 28
species were found. Each of them represented more than 0.01% of frebtotdance. These data were
assembled inside two matrices comprising 152 rows, in which each columrsgonaeed to a variable
(species density or environmental parameters) and each sample ocaupied These matrices were
then subdivided into 5 sub-matrices, each corresponding to one staf@cieS density was changed
to log(x+ 1) prior to calculations (Legendre and Legendre, 1979), to minimize the doteffact of
exceptional catches and environmental data were normalized to homotientaéle.

3 Theapproach and models used: the STATICO method

STATICO analysis identifies the environmental factors that have a pemhafiect on assemblages and
sorting them out from those which act temporally or on specific sites. Thisauigitoceeds in three
stages: (1) the first stage consists in analyzing each table by a one-tahlednj@ormed PCA of the
environmental variables and centered PCA of the species data); {2peawmf tables is linked by the
Co-inertia analysis (Dolédec and Chessel, 1994) which provides aagevénage of the co-structure
(species-variables); (3) Partial Triadic Analysis (Thioulouse ands€#g1987) is finally used to an-
alyze this sequence. It is a three-step procedure, namely the intersdrutie compromise and the
intrastructure analyses. STATICO also enables to plot the projection cfatin@ling seasons of each
original table on the compromise axes (of the PCA factor map), in terms oespdensity and environ-
mental factors structures. Hence, it is possible to discuss the correlativadn species distribution and
environmental factors. Due its properties STATICO could be presemstedvary attractive three-way
exploratory tool for the analysis of species-environmental relationgBgiculations and graphs were
done using ADE-4 software (Thioulouse et al., 1997). This softwargaddadle free of charge at the
following Internet address: http://pbil.univ-lyonl1.fr/ADE-4.

4 Results

The application of this method proved to be well adapted in taking into accoargpttio-temporal
dynamics of both environmental factors and density of copepods, aneldimnships between these

METMAV International Workshop on Spatio-Temporal Modelling 2



S. Mendeegt al. The use of multitables techniques

two datasets. The interstructure factor map of the STATICO analysisd lmasthe 12 environmental
variables and on the abundances of the 28 species, showed that tiezseia between environmental
variables and copepods appeared to be stronger in north arm of theyesilowed, in decrease order
of importance in the compromise, by the sampling station at the mouth of the estueanifig that
the compromise will be more influenced by these sampling stations). The remsames presented
short relevance, which means that the corresponding tables are letargtd and that their importance
in the compromise will be lower. The first two axes represented, respBci89% and 11% of the total
variability. The compromise revealed that the first axis was clearly dominashaecounted for 89% of
the explained variance in contrast with the second axis which accoumté&fof the explained variance
and was much less significant. The co-structure (divided accordingrtplisey stations) clearly showed
the dynamics of species-environment relationships and highlighted difiesedbetween seasons. This is
possible through the visualization of the projection of each sample by two poimésis the projection
of the row of the species table, and the other is the projection of the row @nVieonmental table.
The length of the connecting line reveals the disagreement or the cosdegtsieen the two profiles
(species-environment), i.e., the length of the line is proportional to theg#ivee between the datasets.
When the datasets agree very strongly, the arrows will be short. Likesvisag arrow demonstrates a
locally weak relationship between the environment and species featutbatfcase. So, this projection
in terms of both environmental and copepods structure enables us notoomigirk associations be-
tween species themselves but also to highlight the co-structures spediesiment which are specific
to some sampling station of the estuary. The result of the analysis providdteamtive solution by
showing relevant associations and can improve the knowledge of theniygaf species-environmental
assemblages.
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