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The potentially toxic species Coolia monotis is widespread along the Mediterranean coasts. The Gulf of Gabes is
one of the affected areas in the south-eastern part of the Mediterranean Sea. Distribution patterns of C. monotis in
relation to temperature and salinity were investigated at 24 meonitoring sites along the Gulf of Gabes coasts
during 22 years (1997-2018). The analysis of C. monotis occurrence in the water column revealed a seasonal
trend with high abundances (>10° cells I ) recorded during winter. C. monotis was widely distributed in Gabes
Gulf, it was most abundant in the southern part, particularly at the Cotusal Channel site, which is surrounded by
marine solar salterns, where the highest concentration (2.54 x 10% cells 1 1): the maximum mean abundance
(3.74£51.87 x 10%cells | l) and the highest number of observations (75) were recorded over the study period.
€. monotis was observed within a wide range of temperature (9-31.6 °C) and salinity (31-59) with high abun-
dances (>10° cells 1) occurring at water salinity and temperature of 41.9-45 and 15-17.3 °C, respectively. A
positive correlation was found between the abundance of C. monotis and salinity (p < 0.05), whereas no corre-
lation was found as regards temperature. Culture experiments were conducted under varying salinity regimes
(10-50) with C. monetis strain (Com.10) isolated from the Cotusal Channel. Growth occurred at salinities be-
tween 20 and 50 and the maximum growth rate of 0.23 day Lvas recorded at a salinity of 40. Results suggest
that seawater salinity plays a central role in the C. monotis blooms development.

1. Introduction

importance in Tunisia, it holds the most important Tunisian harbours
and intensive maritime activities; and it contributed about 33% to the

The dinoflagellate Coolia monotis Meunier was first described in the
North Sea at Newport, Belgium (Meunier. 1919) and it has since then
been widely reported from the West Pacific (Fuluyo, 1981; Tan et al.,
2013; Ho and Nguyen, 2014; Yong et al., 2018), the Northeast Atlantic
(Fraga et al., 2008; Laza-Martinez et al., 2011; Aquino-Cruz and Oko-
lodkov, 2016; Leaw et al., 2016; David et al., 2017; Lewis et al., 2018;
Accoroni et al., 2020) and the Mediterranean, where it was broadly
dispersed from the western (Halim, 1960; Vila et al., 2001; Penna et al.,
2005; Cohu and Lemée, 2012) to the eastern basin (Aligizaki and
Nikolaidis, 2006; Feki et al., 2008; Armi et al., 2010; Ismail, 2014).

The Gulf of Gabés, located in the Southeast of Tunisia, is one of the
largest continental shelves in the eastern Mediterranean basin and it is
characterized by high tidal amplitude reaching 2m (Sammari et al.
2006; Othmani etal., 2017). The Gulf of Gabés is of significant economic
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total fish production of the country (DGPA, 2015). Furthermore, it is a
highly productive area of the grooved carpet shell Ruditapes decussates
(Linnaeus, 1758) (Derbali et al., 2016). Since 1994, shellfish production
has markedly decreased due to gymnodimines contaminations produced
by the toxic dinoflagellates Karenia selliformis (Marrouchi et al., 2009;
Medhioub et al., 2010; Ben Naila et al., 2012) and a national monitoring
network of phytoplankton and phycotoxinswas, therefore, set upin 1995
along the Gulf of Gabes coasts.

In the Gulf of Gabes, C. monotis is present with phytoplankton
community and it was foundin the water column (Turki et al., 2006; Feld
et al., 2008; Drira et al., 2009; Mabrouk et al., 2014) and attached on
various substrata such as magnoliophytes and macroalgae (Ben Brahim
etal., 2013; Moncer et al,, 2017). Moreover, several reports highlighted
correlations between epiphytic and planktonic dinoflagellates belonging
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RESUME
Le littoral du golfe de Hammamet est menacé par la dégradation naturelle et anthropique. Celle-ci
touche la qualité¢ de la vie et les intéréts stratégiques du pays. Les courants marins sont en majeure partie
responsable de cette dégradation. Pour comprendre la circulation des eaux dans cette zone, nous avons déployé
deux courantomeétres.
L’évolution du vecteur vitesse et de la direction du courant dus aux phénomenes de haute fréquence (marce) et
de basse fréquence (vent, houle et pression atmosphérique) durant la période de I’enregistrement montre que la
direction est parallele a la cote dans les eaux de surface avec une vitesse qui peut dépasser les 20 cm.s™.
Cependant les courants prés du fond sont plus faibles mais peuvent dépasser les 10 cm.s™. Ces courants suivent
I'isobathe -20m. Les courants mesures peuvent aussi étre associés, en partie prés du fond aux courants de la
circulation générale des eaux d’origine Atlantique.
L’analyse harmonique des niveaux d'eau indique que I'harmonique de la marée M2 est dominante. La marée est
semi-diurne dans le Golfe de Hammamet
L'analyse par la méthode de la fonction empirique orthogonale de la série des vitesses des courants de la marce
au niveau de Golfe Hammamet montre que le courant de surface s’oriente vers le nord-est paralléle a la cote avec
une vitesse maximale suivant I’axe principal de Iordre de 5.9 cm.s. Le courant prés du fond s’oriente vers le
nord-ouest et suit ’isobathe -20 m avec une vitesse maximale de I’ordre de 2.2 cm.sL.
Les courants de surface sont étroitement liés a I’effet conjugué du vent et de la houle et de la pression
atmosphérique. La marée joue un role assez faible pour la circulation des eaux dans le Golfe de Hammamet.
L’analyse des séries temporelles obtenues dans le golfe de Hammamet nous ont permis d’esquisser les
caractéristiques dynamiques qui prévalent dans la région d’étude. Il a ét¢ démontré le faible marnage (12 cm) et
surtout la présence de courants fort (15 cm.s?) et dont la direction s’alterne entre le Nord et le Sud. L allure des
courants mesures au large est typique d’une dynamique marqueée par une structure tourbillonnaire.
Mots clés : golfe de Hammamet, mesures in sifu, niveaux de I’eau, courant, analyse en EOF.

ABSTRACT

The coastline of the Gulf of Hammamet is threatened by natural and anthropogenic degradation. This affects the
quality of life and the strategic interests of the country. To understand the flow of water in this area, we deployed
WO current meters.

Harmonic analysis of water levels indicates that the tidal harmonic M2 is dominant. The tide is semi-diurnal in
the Gulf of Hammamet. The Analysis by the method of the empirical orthogonal function of the series of tidal
currents speeds at the level of Gulf Hammamet shows that the surface current is oriented towards the northeast
parallel to the coast with a maximum speed along the main axis of the order of 5.9 cm.s™!. The current near the
bottom turns northwest and follows the -20 m isobath with a maximum speed of around 2.2 em.s™. The evolution
of the speed vector and the direction of the current which is due to the phenomena of high frequency (tide) and
low frequency (wind, swell and atmospheric pressure) during the recording period show that the direction is
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Coastal wetlands, such as saltmarshes and mangroves that fringe transitional waters,
deliver important ecosystem services that support human development. Coastal
wetlands are complex social-ecological systems that occur at all latitudes, from polar
regions to the tropics. This overview covers wetlands in five continents. The wetlands
are of varying size, catchment size, human population and stages of economic
development. Economic sectors and activities in and around the coastal wetlands and
their catchments exert multiple, direct pressures. These pressures affect the state of the
wetland environment, ecology and valuable ecosystem services. All the coastal wetlands
were found to be affected in some ways, irrespective of the conservation status.
The main economic sectors were agriculture, animal rearing including aguaculture,
fisheries, tourism, urbanization, shipping, industrial development and mining. Specific
human activities include land reclamation, damming, draining and water extraction,
construction of ponds for aguaculture and salt extraction, construction of ports and
marinas, dredging, discharge of effluents from urban and industrial areas and logging,
in the case of mangroves, subsistence hunting and ocil and gas extraction. The main
pressures were loss of wetland habitat, changes in connectivity affecting hydrology and
sedimentology, as well as contamination and pollution. These pressures lead to changes
in environmental state, such as erosion, subsidence and hypoxia that threaten the
sustainability of the wetlands. There are also changes in the state of the ecology, such
as loss of saltmarsh plants and seagrasses, and mangrove trees, in tropical wetlands.
Changes in the structure and function of the wetland ecosystems affect ecosystem
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Resting cysts (RCs), vegetative cell abundance, sediment characteristics, nutrient and trace metal concentrations
‘were investigated in fifteen stations at Boughrara Lagoen during October and November 2016. Twelve mor-
photypes of RC were recorded. The sampling sites showed a similar cyst assemblage trend but differed in total
cyst abundance. The cysts of heterotrophic dinoflagellates dominated over the cysts of autotrophic di-
noflagellates throughout the study area and were correlated to the abundance of Bacillariophyceae explained by a
likely trophic relationship. The abundance of cysts was positively correlated to phosphorus concentrations
measured in the sediment. As well, cysts of Polykrikos kofoidii and Scrippsiella trochoidea were significantly
correlated to nitrogen concentrations in water column. The trace metal concentrations did not show any effect on
cyst abundances in most cases, except for Cr on mixotrophic dinoflagellates, suggesting that metal contamination
is notdeterminant in the encystment of dinoflagellates. Autotrophic dinoflagellates cyst abundance was
dependent on sediment characteristics with the highest densities being recorded in muddy sediments. The hy-
drodynamics of the lagoon, characterized by a weak water circulation and a low water renewal in the South-
‘Western zone, was considered among the environmental factors most affecting RC distribution. The domi-
nance of potentially toxic species cysts highlights the necessity of monitoring these forms suspected to constitute
the precursor of toxic blooms in this area.

fluctuations. The second ones are formed during the sexual process and
are characterized by their thick-walled and long lasting life cyeles that
keep them viable in sediments for an extensive period of time ranging
from five to ten years or more (Dale, 1983). Usually, RCs are rarely
present in the water column and generally confine themselves at the
water - sediment interface (Shin et al., 2011).

1. Introduction

The resting cysts (RCs), which correspond to dormant stages, are
pervasive in the life cycle of Dinophyta, and are produced in response to
specific conditions, such as temperature, salinity, nutrient availability,
and/or pollution (Dhib et al., 2016; Pinyol-Gallemi et al., 2018). Two

types of cysts are depicted in the life of dinoflagellates (Bravo et al.,
2010). The first ones are formed during the asexually phase; it deals with
temporary cysts, named pellicle cysts, characterized by their thin-walled
and short-term endurance period caused by physio-chemical

RCs are excellent bio-indicators of past conditions and have the po-
tential to provide information about current environmental parameters
(Pospelova and Kim, 2010). They play a crucial role in the population
dynamics of dinoflagellates and in species dispersal, apart from being

* Corresponding author. Institut National des Sciences et des Technologie de la Mer de Salammbo, 28 rue 2 mars 1934, 2025, Salammbo, Tunisia.
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RESUME

Dans le cadre du programme de recherche institutionnel MOSBIOCLIM du LRO2INSTMO4, une étude multi
approches a été entreprise pour suivre 1'évolution morphodynamique multi-temporelle de la fleche sableuse de
Kalaat Andalous (baie ouest du golfe de Tunis, Tunisie). L’analyse des variations du rivage entre les dates 1882
et 2016 permet de décrire sa genese rapide dont I'allongement et le déplacement ont contribué a la création d’une
lagune cotiere. La diminution des apports fluviaux de I'embouchure historique de la Medjerda (Foum El oued)
du fait de son avulsion vers le sud et la mise en place de barrages sur le bassin versant expliquent le recul tres
sévere du rivage EPR (End Point Rate) de -15,95 m=0.17 /an et de la construction de la fleche par redistribution
latérale des sédiments charriés par la dérive littorale. A ces observations a long terme nous ajoutons une
description morphologique inédite de la bathymétrie des petits fonds réalisée en 2019. La morphologie festonnée
des corps sableux suggere un impact quasi frontal des houles lors des tempétes marines ce qui contribuerait aussi
a son ajustement di au déficit sédimentaire.

Mots clefs : Morphodynamique, trait de cote, barres sédimentaires, DSAS, fleche sableuse, érosion,
Méditerranée.

ABSTRACT

Sediment dynamic of the sandy spit of Kaldat Andalous ( Delta of Medjerda, Mediterranean) : As a part
of the MOSBIOCLIM institutional research program of the LRO2INSTMO4, a multi-approaches study has been
undertaken to monitor the multi-temporal morphodynamic evolution of the coastal sandy spit of Kaldat Andalous
(western bay of the Gulf of Tunis, Tunisia). The methodology is based on the monitoring the spatial evolution of
the shoreline position from 1882 to 2016 in order to describe the rapid sandy barrier creation and the migration
of the coastal lagoon sandy barriers. The reduction of the Medjerda River yields due to the displacement of the
historic natural course (Foum El Oued) southward and the built up of dams on the watershed plain explain the
alarming retreat of the shoreline with an average rate of EPR (End Point Rate) of -15.95 m £0.17 /yr and the
creation of the sandy spit by spatial redistribution of sediment under the coastal drift current. The long-term
spatial observation was completed by the nearshore bathymetric surveys of the sandy spit in 2019. The crescentic
inner sandbar morphology is a response to the wave-dominated swells during marine storms which would also
contribute to its reduced sediment balance.

Keywords: Morphodynamic, coastline, sedimentary bars, DSAS, sandy spit, erosion, Mediterranean.
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ARTICLE INFO ABSTRACT

Keywords: Cigarette butts are the most common plastic form of litter found in the marine coast, threatening the quality of

Cigarette burt the seawater and marine life. However, the impact of cigarette butts known to contain toxic chemicals has been

l];?ctm.a investigated to date in very few marine species. This study aimed to evaluate the effects of cigarette filters
iversity

- . (smoked or unsmoked) on the microbial diversity inhabiting coastal sediments by high-throughput sequencing of
Marine sediments y y

Trace metals
Mediterranean sea

the 165 rRNA genes. Both bacterial structure and metals distribution were impacted by cigarette filter addition in
laboratory sediment experiments, compared to control sediment incubations without filter. Both smoked and
unsmoked cigarette filters decreased pH and dissolved Cd, Mo and V concentrations in marine sediment in-
cubations, while they increased dissolved Fe, Mn, Zn levels in the surrounding environment. Smoked filters
dramatically decreased the relative abundance of the phyla Bacteroidetes and Cyanobacteria, while the members
of the phyla Gammaproteobacteria, Firmicutes and Thermotogae were enriched by smoked filters in marine sedi-
ments. Bacterial taxa associated with deep marine environments or hydrothermal seep fields were selected by
smoked cigarette filters. This study demonstrated for the first time the micrebial community changes and impacts
from toxic cigarette filters in coastal marine sediments.

1. Introduction they contain, such as nicotine, metals (e.g. cadmium, arsenic) and others

Cigarette butts (CB) are one of the most commeon plastic forms of
litter found in the environment (Kadir and Sarani, 2015). From 5 to 6
trillion cigarettes were smoked worldwide every vear by one billion
smokers living in large majority in low- and middle-income countries
(Drope et al., 2018; Kostova et al., 2014; WHO, 2017; Zafeiridou et al.,
2018). Most of them are discarded in the environment, and are trans-
ported by wind, rain, river, and marine currents to coastal areas.
Nowadays, CB are the most collected item during the cleaning of bea-
ches (Aratijo and Costa, 2019; Addamo et al., 2017; Novotny et al.,
2009). They can account for up to 40% of marine litter collected on
beaches in some Mediterranean areas (Munari et al., 2016; Vlacho-
gianni, 2079). CB are mainly composed of cellulose acetate, a kind of
plastie, which slowly biodegrade for several years depending on envi-
ronmental conditions (Benavente et al., 2019; Bonanomi et al., 2015).
Moreover, CB are classified as hazardous waste aceording to European
regulation (Rebinschung et al., 2018), mainly due to the toxic chemicals

* Corresponding author.
E-mail address: marianne.quemeneur@ird.fr (M. Quéméneur).

https://doi.org/10.1016/].ecss.2020.106785

organic compounds derived from tobacco combustion (Moriwaki et al.,
2009; Moerman and Potts, 2011). Furthermore, it was estimated that a
single CB could contaminate 1000 L of water (Green et al., 2014). Due to
their toxicity and slow degradability, CB in marine ecosystems pose a
potential human health risk through their transfer, fragmentation,
accumulation in the food chain and subsequent consumption.

To date, the ecological risk due to CB pollution in marine ecosystems
is largely underestimated (Kadir and Sarani, 2015). A recent review on
CB pollution in coastal ecosystems has reported only a few studies
involving the quantification of CB in coastal ecosystems, which are
largely concentrated to American and European coasts (Aradjo and
Costa, 2019). Moreover, few ecotoxicological studies have investigated
the exposure and effects of CB on aquatic biota, despite the wide di-
versity of marine organisms. The few studies available reported that CB
leachates were toxic to the marine bacterium Aliivibrio fischeri (formerly
Vibrio fischeri) and the cladoceran Ceriodaphnia cf. dubia (Micevska etal.,
2006), the marine fish Atherinops affinis (Slaughter et al., 2011), the
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but little is known about their diversity and compaosition, and how they may contribute
to the ecological functioning of coastal areas in the South Mediterranean Sea. This
study investigated bacterial and archaesal community diversity in seawater samples
along the Tunisian coast subject to important physicochemical disturbances. The
165 amplicon sequencing survey revealed higher prokaryotic diversity in the northern
Tunisian bays than in southeastern waters (Gulf of Gabés). The major taxonomic groups
identified in all samples were Alphaprotecbactenia (40.9%), Gammaproteobacteria
(18.79%), Marine Group |l Euryarchaeota (11.3%), and Cyanobacteria (10.9%). Among
them, the relative abundance of Alteromonadales, Prochlorococcus, and some clades
of Pelagibacterales (SAR11) significantly differed between the northern and the southern
bays, whereas no difference was observed across coastal waters in the archaeal
Candidatus Poseidoniales (MGIl), Synechococcus, and Pelagibacteraceae (SAR11
clade la), for which no relationship was observed with the environmental variables.
Both Pseudoalteromonas and Alteromonas levels increased with the increasing salinity,
density and nutrients (NH,+ and/or PO,3-) gradients detected toward the southemn
waters, while the SAR11 clades |b and IV and Prochlorococcus, decreased in the
shallow, salty and nutrient-rich coastal waters of the Gulf of Gabés. Rhodobacteraceae
was positively correlated with Synechococcus and chlorophyll levels, suggesting a
relationship with phytoplankton biomass. The present study provides the first insights
into planktonic prokaryotic community composition in the South Mediterranean Sea
through the analysis of Tunisian seawaters, which may support further investigations
on the role of bacterioplankton in the biogeochemistry of these ecosystems.

Key bacteria, i ton, ity, Tunisia, Gulf of Gabés, seawater
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In this work, we conducted a theoretical study on the addition reactions

Keywords between ozone Os 4 and double bonds of monoterpenes molecules such as Cis-

v Monoterpene, Ocimene 1. trans-ocimene 2. and Myrcene 3. In order to compare the reactivity

; Ocimene, of these monoterpenes molecules with the ozone, we discussed from

v Rilyrietits, thermodynamic and kinetic points of view, the possibility and the
DFT/B3LYP.

stereoselectivity of these reactions. The study of the frontier orbitals have been
calculated and discussed.

sameh.ayadi@instm.rnrt.tn

1. Introduction

Monoterpenes have enough high atmospheric concentrations and a low life time. Librando and tringali
[1] have shown that monoterpenes, due to their relatively high atmospheric concentrations for some of
them, and their short life time, contribuate greatly to the formation of secondary organic aerosols (SOAs)
in the troposhere [1]. These secondary organic aerosols (SOAs), which account for a large part of
ambient tropospheric aerosols, affect atmospheric processes, climate, and human health [2-6].
Generally terpenes are hydrocarbons found in plants. Several research studies have been carried out on
the ozonolysis of terpenes [1-4]. Indeed, this ozonolysis reaction takes place in two stages; the first stage
is the addition of ozone on the double bond. This result in the formation of an intermediary called
molozonide. Subsequently this molozonide opens to lead to the formation of a carbonyl compound and
a biradical intermediate. Finally, the second stage by internal rearrangement of this intermediate, one
obtains the formation of carbonyl compounds such as aldehydes, ketones and carboxylic acids,..cete.

In this work, we studied theoretically the ozonolysis reactions between the ozone Os on double bonds of
monoterpene molecules such as cis-ocimene 1, trans-ocimene 2 and myrcene 3. These monterpenes
molecules of the molecular formula (Ci0His) and each have three doubles bonds, a first double bond

Guanouni et al., J. Mater. Environ. Sci., 2020, 11(4), pp. 584-592 584
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ARTICLE INFO ABSTRACT

The composition, biomass, and spatial and vertical distribution of ultraphytoplankton (< 10 pm) were in-
vestigated at the single-cell level by flow cytometry during the INCOMMET oceanographic cruise carried out
during the fall of November 2013, covering eleven stations spread out along coastal Tunisian waters at less than
100 m depth. Flow cytometry analysis of samples taken at different stations and depths allowed the determi-

Keywords:
Ultraphytoplankton
Flow cytometry
Nutrients
Clustering

Structural equation modeling nation of five major groups of ultraphytoplankton; among them two populations of pico-cyanobacteria

Synechococcus and Prochlorococcus, picoeukaryotes, nanoeukaryotes and cryptophytes. In addition to these au-
totrophic groups, three unknown groups were resolved and were distinguished by their fluorescence and size
signals. The unknown groups' integrated biomass was larger than that of the other ultraphytoplankton com-
ponents. The abundance of picoeukaryotes, nanoeukaryotes and cryptophytes increased gradually southwards
towards the Gulf of Gabes, whereas Prochlorococcus were more abundant in the Gulf of Hammamet at more than
60 m depth. Structural equation modeling analysis showed weak links between most of the cell groups and
nutrients concentrations. Clustering analysis based on the abundance of the phytoplankton groups resulted in
aggregation into three clusters and two major zones, discriminating the Gulf of Gabés from the more northern
Bays. The results suggest that the physical features, essentially the water mass properties, were the main drivers
shaping the ultraphytoplankton community composition and that the autotrophic biomasses were not de-
termined by nutrient control.

1. Introduction ecosystem carbon inputs and their responsible mechanisms (Sakka
et al., 2014; Meddeb et al., 2018). The carbon pathways, characterized

Marine phytoplankton play a fundamental role in pelagic food-webs either by the system herbivory generally assigned to micro-

by fixing inorganic carbon, producing chemical energy from light (i.e.,
primary production; Field et al., 1998; Chavez et al., 2010), and con-
tributing to the carbon biological pump by exporting carbon to the deep
ocean (Ducklow et al., 2001; Lutz et al., 2007). Phytoplankton ag-
gregation and biomass are regulated and limited by many factors, such
as the hydrology properties, the bioavailability of nutrients, sunlight
(Falkowski et al., 1985; Agawin et al., 2000; Bel Hassen et al., 2009a;
Drira et al., 2009), and biotic interactions, notably grazing, virus lysis,
and species competition (Sommer, 1988; Sterner, 1990; Joint et al.,
2002).

Phytoplankton biomass regulation, and interactions between con-
stituting groups, have always been challenging issues for the descrip-
tion of structural and functional properties of pelagic food webs and for
the identification of taxonomic groups contributing to the total

phytoplankton and large grazers or to the microbial web where auto-
trophs and heterotrophic organisms dominate and sustain the func-
tioning of the system (Sherr and Sherr, 1988), might condition the
efficiency in carbon channeling within the food chain. In particular, the
Mediterranean Basin has been generally considered as an oligotrophic
system, characterized by a dominance of picoplanktonic producers and
nano-heterotroph grazers, leading to limited carbon-and energy-
transfer up to the higher trophic levels through the microbial food web
(Pulido-Villena et al., 2014).

The eastern Mediterranean Basin, where the thermohaline circula-
tion and physical processes establish conditions of low nutrient con-
centration and low primary production, is by far the most oligotrophic
region of the Mediterranean Basin (Azov, 1986; Psarra et al., 2005;
Tselepides et al., 2000). In oligotrophic waters, the ultraphytoplankton

* Corresponding author at: Institut National des Sciences et Technologies de la Mer (INSTM), 28 Rue 2 mars 1934, Carthage, Salammbé 2025, Tunisie.
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Abstract

The blooms of the toxic dinoflagellate Karenia selliformis can be predicted with accuracy derived from knowledge of the main
forcing variables. A naive Bayes classifier modeling framework, a member of the Bayesian network family, is used to identify the
phytoplankton community and the physical and meteorological parameters involving K. selliformis blooms in the eutrophic
Boughrara Lagoon (BL), Tunisia. The proposed model takes into account the physical environment parameters (salinity, water
temperature, tide amplitude), meteorological constraints (evaporation, air temperature, insolation, rainfall, atmospheric pressure,
and humidity), phytoplankton groups (diatoms, dinoflagellates, cyanobacteria, Euglenophyceae), and the sampling months on
K selliformis blooms. The shift to highest salinity and atmospheric pressure, associated with reduced tide, are the most favorable
conditions for K. selliformis blooms in BL. The results show that K. selliformis formed nearly monospecific blooms. A shift in
species composition was pointed out between the bloom and non-bloom conditions. The Euglenophycea and some dinoflagel-
lates like Peridinium minimum, Prorocentrum minimum, Prorocentrum micans, Prorocentrum gracile, Protoperidinium
minutum, and Scrippsiella trochoidea appeared during blooms, whereas diatoms, diazotrophic cyanobacteria, and dinoflagellates
(Akaskiwo sanguinea, Karlodinium veneficum, Gyrodinium spirale, Oxyrrhis marina, Polykrikos kofoidii) were observed under
non-bloom conditions. This study highlighted the most favorable physical and meteorological conditions for K. selliformis bloom
occurrences and also pointed out species indicators for bloom establishment and others for non-bloom conditions. Monitoring the
dynamics of these species with the associated physical and meteorological variability offers valuable information to plan for the
best options for prediction of potentially toxic blooms of K. selliformis and associated dystrophic consequences.
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ARTICLE INFO ABSTRACT
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The aim of this study is to estimate the water renewal time in the Boughrara lagoon. This is a key parameter for
ecological studies of the lagoon. The method used consists of the injection of a soluble tracer which has a
concentration of zero at the open boundaries of the domain (Co = 0) and is equal to one inside the lagoon (C; =
1). In this study, we use numerical simulation modules developed by Deltares: the hydrodynamic Delft-Flow
module and the Horizontal Large Eddy Simulation (HELS) module. We compute the horizontal advection and
dispersion and get estimates, at every mesh of the computational grid, of the time needed for the tracer’s con-
centration inside the lagoon to drop from 1 (C,) to 0.38. This time is known as the Local Renewal Time (LRT).

A spatial distribution analysis of the LRTs enables a subdivision of the domain based on the similarity of values
near the LRT (at every mesh of the domain) and on the physical configuration of the domain (e.g. bay, deep/
shallow zone, harbor). Then it becomes simple to compute a renewal time for each region in the domain, which is
the Integral Renewal Time (IRT). If we want to take into account the whole domain, we consider the maximum
value of the IRT.

The numerical simulations were run taking into account the effect of the predicted tide. The computational
grid has a horizontal mesh size of 150 m x 150m. The LRT under only the effect of the tidal forcing at the zone
where an aquaculture farm is located is estimated at one week. Moreover, in the region of the mini-gulf of
Guellala, this LRT is estimated to be one month.

The encounter between the waters coming from the two channels of the lagoon occurs after a period of four
months in the zone bounded to the south by the island of Djilij and to the north by the mini-gulf of Guellala.
South of the fishing port of Boughrara and Djilij Island, the local water renewal time varies between 5.5 and 6.5
months.

1. Introduction

The Boughrara lagoon located to the south of the island of Djerba is
Tunisia’s largest lagoon (surface area ~50 000 ha). It communicates
with the sea through two channels. The first one is to the east, is narrow
and shallow, and has a road/dyke (Kantara) which was builtin 1953 and
rehabilitated in 2007 (width = 150 m and mean depth = 4.5 m). The
second channel is wider (22200 m) and is located in the north-western
part of the lagoon. The mean depth of the lagoon is of the order of 5 m.

The lagoon is quasi-enclosed (Fig. 1) and has the shape of a stomach.

* Corresponding author.
E-mail addresses: abdelfattah.atoui@gmail.com (A. Atoui), houssem.smeti
rort.tn (S. Ben Ismail).
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gmail.com (H. Smeti), c.sammar

The “Pylori” is undergoing a clogging due to solid transport in the east of
the lagoon (Brahim et al., 2014; Masmoudi et al., 2005; Atoui, 2017).
The “Pharynx” to the northwest is fed by, among other sources, polluted
waters flowing from the gulf of Gabes (Ben Acun et al., 2007; Guetat
etal., 2012).

The dynamics of the lagoon are strongly linked to those of the gulf of
Gabes where the semi-diurnal tide is dominant (Molines, 1991; Tsimplis
et al., 1995; Sammari et al., 2006; Abdennadher and Boukthir, 2006;
Brahim et al., 2014; Atoui et al., 2009) and where a resonance of the
amplitudes of the principle tidal constituents oceurs (Sammari et al.,

ahoo.fr (C. Sammari), cherif.sammar
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COMBINING GLIDER DATA WITH SATELLITE
DATA TO STUDY MESOSCALE COHERENT
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Séminiares, journées et ateliers scientifiques organisés en 2020

La gestion et la conservation de la plage de Rejich
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Présentation du nouvel équipement scientifique, un spectromeétre FTIR
(FTIR-Fourier-transform infrared spectroscopy)
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Liste des conventions signées avec des entreprises et partenaires
socio-économique en 2020

ANPR/INSTM

ANNEXE 2
ENGAGEMENT DE L’'ORGANISME BENEFICIAIRE

Par la présente, je m’engage M. Hechmi Missaoui en qualité de DG de L'Institut National des
Sciences et Technologie de la Mer (INSTM) Sise a 28, rue du 2 mars 1934 2025 Salammbd Tunis
Matricule fiscal......ccoccceuurvuenns a avancer a I'ANPR, au début de chaque trimestre, la contribution
trimestrielle de notre organisme a raison de 20% du montant brut de I'allocation attribuée au post-
doctorant dans le cadre de la présente convention du dispositif MOBIDOC.

En cas de manquement du post-doctorant au cours d’un trimestre donné, I'ANPR s'engage &

rembourser a 'Organisme Bénéficiaire le montant de sa contribution non exigible.

Cet engagement prend effet dés la signature de partenariat pour la réalisation des travaux de
recherche collaborative jusqu’a ce qu’elle prend fin.

Signature du responsable de
LU'Institut National des Sciences et Technologie de la Mer

15/06/2020

L Directeur Cérrple
des Sciences &l

o8I
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ARTICLE 16 : NOMBRE D’EXEMPLAIRES ORIGINAUX
La pré ion est signée en quatre (04) exemplaires originaux dont trois reviendront a

chaque partie signataire. Une copie est adressée a I'Unité de Gestion de Projet PromESsE du MESRS
pour information.

SIGNATURES
Lu et approuvé Lu et approuvé
Pour L’Institut National des Sciences Pour le Docteur
et Technologies de la Mer
(Le représentant légal) Mme. Samira Ben Romdhane

M. Hechmi Missaoui

Date : 15/06/2020
N

Date : 15/06/2020

Lu et approuvé
Pour L’Agence Nationale de la Promotion de la Recherche Scientifique

Le Directeur Général
BDE

JOBIDOC
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MEDREC/INSTM

U E MEDITERRANEEN DES ENERGIES RENOUVELABLES
EDITERRANEAN RENEWABLE ENERGY CENTRE
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CONVENTION de COOPERATION

Entre

L'Institut National des Sciences et Technologie de la Mer, établissement public
de Recherche Scientifique a caractére administratif, placé sous la tutelle de I'Institution de
la Recherche et de I'Enseignement Supérieur Agricoles (IRESA), Ministére de
I'Agriculture, des Ressources Hydrauliques et de la Péche, sis a 28 rue du 2 mars 1934 -
2025 Salammbd.

Désigné ci-aprés par l'acronyme : « INSTM»

Représenté par son Directeur Général, M. Hechmi Missaoui,

Et

Le Centre Méditerranéen des Energies Renouvelables, Groupement d’Intérét
Economique (GIE) & but non lucratif, créé conjointement par le Ministére Tunisien de
I’Energie et le Ministere ltalien de I’Environnement, sis au 3, rue Moslim ITbn Walid - Notre
Dame, 1082 Tunis.

Désignée ci-aprés par l'acronyme : «k MEDREC»

Représenté par ses Directeurs, M. Marco Polverari et M. Hassan El Agrebi.

Désireux de consolider davantage leurs liens de coopération, PINSTM et le
MEDREC, ci-apres désignés par les Parties, ont convenu de ce qui suit :
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EcoMedSure/Co-Evolve4BG
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REGIONE AUTONOMA DE SARDIGNA
SARDEGNA

Project funded by the
EUROPEAN UNION REGIONE AUTONOMA DELLA
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INSTM

CONVENTION DE SYNERGIE ENTRE LES DEUX PROJETS ENICBCMED

Med-EcoSuRe
Mediterranean University as Catalyst for Eco-Sustainable Renovation

(Le Centre Méditerranéen des Energies Renouvelables — MEDREC)

&

Co-Evolve4BG

Co-evolution of coastal human activities &Med natural systems for
sustainable tourism & Blue Growth in the Mediterranean

(L’Institut National des Sciences et Technologies de la Mer — INSTM)




AGG/MED4EBM

&

vo, HO_9
L CTi M! lu'..

R . Projet  fomed por BIIONE AUTONOMA DY SARTAONA
osdaaiag TUNON uROPEENNE REGIONE AUTONOMA DILLA LARBIOHA

ll

Conpdre »
o Aadiv rande

: Adan D

S
"
oL

CONTRAT DE SERVICES

Entre :

1'Institut National des Sciences et Technologies de la Mer (INSTM) sis au 28 rue du 2 mars
1934 - 2025 Salammbd -Tunis, représenté par son Directeur Général Monsieur Hechmi MISSAOUI
(Matricule fiscale : 000NN609519G),

D'une part,

Et,

L'association de la Continuité des Générations Sfax (ACG) domiciliée a I'Avenue Hedi Nuira,
Imm Bellaaj, 1 étage,App13-3027 Sfax, représenté par Dr Sana Taktak Keskes en sa qualité
de  Présidente, ddament habilit¢ aux fins des présentes, et dont le
matriculefiscal :1234402V/P/N/000,

D'autre part,

Préambule

Le contrat de subvention No. 56/1563 signé le 04 octobre 2019 entre I’'Union Européenne
représentée par le Management Autority (MA) du programme ENI CBC MED d’une part et
d’autre part le bénéficiaire le Programme des Nations Unies pour le Développement (PNUD)-
Bureau de la Jordanie, boite postale 941631-Rue Ishaq Aledwan, immeuble no. 16 Amman,
11194, Jordanie, en qualité de demandeur et représenté par Madame Sara Ferrer Olivella, en
collaboration avec :

1. Le conseil en planification et développements.r.l. (PROGES),Rue Appennini 46, 00198
— Rome, Italie, représenté par Monsieur Marco Francesco Falcetta, partenaire | :

2. Ente gestoreRiserveLago di Tarsia e dellaFocedel Fiume Crati — Associazione Amici
della Terra (AdT) Onlus, Rue Ippolito Nievo 62, 00153 Rome, Italie, représenté par
Madame Monica Tommasi, partenaire2 ;

3. La Société Royale de Conservation Marine de Jordanie (JREDS), boite postale 2353,
Al Farabi St. Fifth Area 77110, Aqaba, Jordanie, représenté par MonsieurEhab Eid,
partenaire 3,



