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ABSTRACT

Six temporary wetlands in the region of Sejenane (Mogods, NW Tunisia) were studied in
order to characterize the aquatic flora and fauna and to quantify their spatio-temporal
variability. Samplings of aquatic fauna, phytosociological relevés, and measurements of
the physicochemical parameters of water were taken during four different field visits
carried out during the four seasons of the year (November 2009-July 2010). Despite the
strong anthropic pressures on them, these temporary wetlands are home to rich and
diversified biodiversity, including rare and endangered species. Spatial and temporal
variations affect fauna and flora differently, as temporal variability influences the fauna
rather more than the plants, which are relatively more dependent on spatial factors. These
results demonstrate the interest of small water bodies for maintaining biodiversity at the
regional level, and thus underscore the conservation issues of Mediterranean temporary
wetlands that are declining on an ongoing basis currently.
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RESUME

Mots clés :
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Tunisie septentrionale
Dynamique saisonniére

Six zones humides temporaires de la région de Sejenane (Mogods, Tunisie du Nord-Ouest)
ont été étudiées afin de caractériser leur faune et leur flore aquatiques, et de quantifier leur
variabilité spatio-temporelle. Des échantillonnages de la faune aquatique, des relevés
phytosociologiques, et des mesures de parameétres physicochimiques de I'eau ont été
réalisés au cours des quatre saisons (novembre 2009-juillet 2010). Malgré la forte pression
anthropique qui les affecte, ces milieux humides temporaires hébergent une biodiversité

riche et diversifiée, avec des espéces rares et menacées. Les variations spatio-temporelles
peuvent affecter difféeremment la faune et la flore, la faune étant relativement plus
influencée par la variabilité saisonniére, alors que les plantes sont davantage dépendantes
des facteurs spatiaux. Ces résultats révélent I'intérét des petits plans d’eau pour le maintien
de la biodiversité a I'échelle régionale, et soulignent ainsi les enjeux de conservation des
zones humides temporaires méditerranéennes, aujourd’hui en déclin continu.

© 2014 Académie des sciences. Publié par Elsevier Masson SAS. Tous droits réservés.

1. Introduction

Mediterranean temporary wetlands are characterized
by alternating phases of flooding and drying and by a very
self-contained hydrology [1]. Their roles are important
with respect to the landscape in terms of flood control,
renewal of groundwater, retention of toxic products, and
the recycling of nutrients [2,3]. They also provide various
resources to the human population, including water
availability, storage for grazing and agriculture, or harvest-
ing of medicinal plants [4,5]. Last but not least, they host
many rare and endangered taxa, even supporting species
and communities that are not found in other water
bodies [6]. These habitats there benefit from conservation
policies in most European Mediterranean countries
[7,8]. At the same time, the ecological relevance of these
wetlands contrasts with the decline of Mediterranean
temporary wetlands during the last decades, particularly
in North Africa where the decline has been severe
[9-13]. The temporary hydrology and reduced size of
these ecosystems make them highly vulnerable to
anthropogenic impacts and pressures from both agricul-
tural practices and urban growth [1,3,4,14-16]. It is thus
extremely timely to identify those factors controlling
biodiversity in Mediterranean temporary wetlands and
also the ultimate cross-taxon congruence patterns that
could help determine priorities for their preservation.

The tremendous biodiversity found in wetlands has
been attributed to their high spatio-temporal variability
[17-19]. Changes in such environmental conditions as the
duration of flooding, water depth [6,13,20-22] and surface
area [8,23,24] are known to affect both faunal and floral
assemblages [25-29]. These environmental characteristics
may all vary in any given wetland during the hydroperiod
and across wetlands, making it difficult to distinguish
between the effects of spatial and of temporal variability.
Moreover, none of the studies referred to have considered
both flora and fauna at the same time. Only recently have
some studies on Mediterranean temporary wetlands begun
to consider both faunal and floral assemblages by means of
cross-taxon congruence approaches (e.g., [27-31]). The
scarcity of available information to date suggests that flora

is relatively more determined by spatial variables, whereas
faunal groups are probably more closely linked to temporal
variability [19-30]. Nevertheless, there are overriding
factors that determine biodiversity in local assemblages
in some cases such as the size of the ecosystem: it is
hypothesized that larger wetlands support more species
than smaller ones regardless of the taxonomic group. Yet
when tested in temporary habitats (e.g., [23,32,33]), this
idea (see Theory of Island Biogeography [31]) has yielded
contradictory outputs. The climate in which a wetland is
located can be another overarching factor, since this large-
scale environmental filter can disrupt the cross-taxon
congruence relationships in small areas within a regional
scale [34,35]. Overall, to improve the management and
conservation strategies for these habitats, it is crucial to
further identify the variability (spatial vs. temporal) affect-
ing faunal and floral assemblages of Mediterranean
temporary wetlands, and to identify the species-area and/
or cross-taxon congruence relationships that may hold
across larger scales.

Many temporary wetlands are located in Tunisia,
essentially in the northern part of the country [36]. Scien-
tific studies have focused to date on the great wetland
complexes such as the Ichkeul National Park (e.g., [37-41])
and have more or less ignored the northern temporary
Tunisian wetlands, with the exception of some late 19"
century studies [42] and others carried out between
1930 and 1960 [43-46]. Since that time, no further
research on Tunisian temporary wetlands has been
undertaken until the appearance of several studies, which
have focused primarily on vegetation (e.g., [36,47-54]),
Crustaceans (e.g., [55,56]) and on amphibians (e.g.,
[57-60]). The present paper presents the first study
integrating both aquatic faunal (amphibians and macro-
invertebrates) and floral assemblages in North African
temporary wetlands.

Our overarching aim was to characterize flora and
fauna of six temporary wetlands in the Sejenane region of
northern Tunisia and to quantify their spatio-temporal
variability. As found in previous cross-taxon congruence
studies in other Mediterranean climate areas, we pre-
dicted that:
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