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A Naive Bayesian network approach to determine the potential drivers
of the toxic dinoflagellate Coolia monotis (Meunier, 1919) in the Gulf
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Abstract

The blooms of the toxic epibenthic dinoflagellate Coolia menotis can be predicled with aceuracy derived from knowledge
of the main forcing variables. A narve Hayesian network modeling framework was developed to predict the most impacting
variables on both Ceclia monetis ocourrences and blooms, The proposed model took into account the physical environment
effects (salinity, temperatiure, and tide amplitede), the metecrelogical constraints (evaporalion, air temperatiuce, insolation,
raindall, atmosphenc pressure, and humadity), the phytoplankion community structure (diatoms, dinoflagellates, Cyanobac-
teria, and Huglenophbyeeae) and the sampling months and stations on both O menoris occurrences and blooms. The study
was based on an [ l=year survey of the presumed toxic species at 15 sampling stations monitored in the ramework of the
national phytoplankion momtoring program aleng the Gulf of Gabés coast. € menetis occurred mamly in the northern
and the southern Gulf during winter, spring, and aummn, The blooms (concentrations up to 10 cells dm™) were recorded
almost exclusively in three sampling stations, which constinute the hotspot of Coelia menotie Blooms in the Gulf of Gabdés
with reduced spread over the surrounding areas. The blooms oceurred in spring, winter, and summer. The shuft to the highest
salinity, aszociated with reduced rainfall, low atmospheric pressure, low tide amplitude, and low water and air temperatiue
are the most faverable condittons for the species blooms and occurrences. This study i3 useful for the management of this
ccosystem 50 as to plan for the setup of an early warning system for the prediction of potential toxic events.
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‘The total concentration and the speciation of heavy metals (Pb, Cd, Cu, Zn, Ni, and Cr) in surface sediments of Rades-Hamam Lif
coast were determined, with particular focus on the effect that urban and industrial waste in the Meliane river has on the estuary
and coastal surface sediments of the Rades-Hamam Lif coast, off the Mediterranean Sea. Several geochemical indices were applied
to assess the risk of contamination and the environmental risks of heavy metals on surface sediments. The total concentrations of
these heavy metals are influenced by runoff, industrial, and urban wastewater. The Cd, Pb, Zn, and Ni are affected by an-
thropogenic sources, especially at the mouth of the Meliane river. The sequential extraction of Cd was presented dominantly in the
exchangeable fraction and thus the high potential bioavailability. In contrast, Cr and Cu were mostly bound to the residual
fraction indicating their low toxicity and bioavailability. The order of migration and transformation sequence was
Cd>Pb>Ni>Zn>Cr>Cu, and the degree of pollution was Cd>Pb>Ni>Zn>Cr> Cu
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Biological Study from Ruta Plants Extracts Growing in Tunisia
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ABSTRACT: Ruta species are imown as a potential source of nanural products with biological
activities. They are used in several fields such as in therapeutic and traditional medicine. In order to
contribuate to the valorization of these plants, this work investigated the chemical composition and
antibacterial activity of the essential oils of Ruta montana and Ruta gravelons growing
in runisia (north of nunisia). The total phenolic content of these two essential oils was also studied.

The antibacterial activities of essential oils were assessed against Escherichia coli (ATCC7623),

Staphylococcus aureus (ATCC76110), Pseudomonas aeruginosa (ATCC 7624), Escherichia coli,

Klebsiella pneumoniae, Staphylococcus aureus, and Pseudomonas aeruginosa. Results show that
the chemical composition of essenfial oils was dominated by 2-undecanone (86.77%2), followed by
2-decanone (4.91%% and 2-nonanone (23.62%). Furthermore, the total phenolic content in essential
oil of Ruta gravelons is more important than the total phenolic content in essential oil of Ruta

montana. Indeed, the value of total phenolic content is 41.70 mg Gallic acid equivalents per gram of
dry extract, in essential oil of Ruta gravelons but the total phenolic content in essenfial oil of Ruta
montana is a 7.50 mg Gallic acid equivalents per gram of dry extract. Besides, the ruta montana
essential oil has the most important antibacterial activity than the Ruta gravelons essential oil
especially against Staphylococcus aureus (ATCC76110) and Pseudomonas aeruginosa (ATCC
7624).

KEYWORDS: Ruta montana; Ruta gravelons; Essential oil; Antibacterial

INTRODUCTION

Ruta species have a wide distnbution in the word.
They are more distnbuted in the tropical and temperature
countries, such as fropical america south affica.
mediterranean region. and australia. The Rutaceae family
has about 150 genders and over 1600 species [1-3].
The ruta species present a strongly aromatic due to

groups are mterested mn the several therapeutic and
pharmacological properties of ruta species. Indeed. Ruta
species are used m fraditional medicine for
the treatment of variety diseases such as menstrual disorders.
skin mflammations. cramps and earaches [3-7]. Thus,
Ruta has several therapeutic properties such as anfi-

the presence of essential oils [4]. In fact. s research nflammatory.  antiulcer.anti-diabetics, anti-diarrheic,
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Cellulose modified diatomite for toluene removal from aqueous solution
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ABSTRACT

The presence/existence of harmful aromatic , such as toluene in water poses a =
mmmﬂhmdmsmmumﬁmmME In this regard, here we found
an effident methodology for the removal of toluene using diatomite-cellulose (modified diatomite).
The chemical treatments were used to obtain cellulose from sisal fibres and to modify the diatomite.
All the adsorbents were characterised via X-ray florescence (XRF), Fourler transform infrared
spectroscopy (FI-IR), X-ray diffraction (XRD),Thermognv:mehv(rGA)mdBrmmEumveﬂThlhx
(BET) techruques. The impact of adsorption parameters, such as pH, contact fime and inifial toluene
cmcexﬂraﬁmmtheadsotphm(%)oftohmwasevahuted The madmum percentage removal of
toluene on the natural diatomite was observed to be 79.33% (142.30 mgjg) at pH &, temperature 22°C,
an agitation speed of 150 rpm, adsorbent dosage of 0.1 g and initial concentration of 3x10™* mol/L
toluene. Furthermore, under the same conditions, the percentage increase to 97.45% (161.43 mg/g) was
observed for the modified diatomite. The kinetic data was ing to the lo-second order
model with good correlation. The results showed that the of toluene could be described by
Freundlich isotherm model on the natural and modified diatomite. Thus, our work revealed that the

significant

diatomite-cellulose could be used as an effective adsorbent to remove toluene from water.
Kayworids: Diatomite; Sisal fibers; Cellulose; Kinetics; Toluene; Adsorption

1. Introduction

Despite, the huge efforts of the sdenfific community,
environmental pollution siill causes the major problems of
health and environment, espedally through water contami-
nation [1]. One of the principal water polluting agents is vol-
afile organic compounds, such as toluene. It is one of volatile
organic compounds that are frequently used in the manufac-
turing process and chemical production [2]. Its complex aro-
matic molecular structural and xenobiotic proprieties make it
difficult to degrade spontaneously [3]. Therefore, its removal is

* Corresponding auther.

critical to ensure the safety of water supplies and to protect the
human health. Different types of technologies were proposad
to remove the aromatic compounds from water. However,
adsorption is the most used method in the industry. For this
purpose, various adsorbents were applied to adsorb the aro-
matic compeunds. Recently, an extensive attention was paid
to the biological adsorbents with high capacity of adsorption,
for easy regeneration and low price. Currently, silicas, zeolites,
metals oxides, polymeric resins, cellulose, diatomite and mod-
ified clays, as cost-effective and green materials, were inves-
tigated widely. For example, acid-activated palygorskite has

1944-3594/1944-3966 © 2019 Dezalination Publications. All right= rezerved.
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Dinoflagellates encystment with emphasis on blooms in Boughrara Lagoon
(South-Western Mediterranean): Combined effects of trace metal
concentration and environmental context
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ARTICLE INFO ABSTRACT
Keywords: Mercury is one of the most harmful pollutant that threat marine biota. This study assessed the Hg impact on the
Sea cucumber fatty acid (FA) composition and the antioxid in Holothuria forskali body wall tissue. Specimens were
Holothuria forskali exposed to HgCl, graded doses (40, 80 and 160 gL~ ") for 96 h. A decrease in linoleic, arachidonic and eico-
Mercury (HgCl) sapentaenoic acid levels and an increase of docosahexaenoic acid were mainly observed at the nominal tested
I"x"m",m dose. The exposure to the upper dose promoted oxidative stress with an i of malondialdehyde, hydrog
Oxidative stress i 3 g 5 3 .
Antioxidant eczyiiies peroxide, advanced oxidation protein product, glutathione and non-protein thiols levels. Moreover, a decrease in
Metallothionein catalase and an increase in superoxide di and glutathione peroxidase activities were observed. Yet, an
Fatty acids increase of the llothionein level was regi dinall d groups. This study confirmed the Hg toxicity on

the redox statue of I, forskali and highlighted the ful of the FA composition as an early sensitive
bioindicators.




Pabligied on 07 June 2019, Downlasded by University of Rochester on 7/ 222019 4 28:52 PM.

Che this: Prys Chem Chem Prys,
2015, 21, 14678

Recaved 128 April 2019,
Accepted 5 June 2019
DOI: 10 3035/c9ep02071c

rsc filpecp

1 Introduction

View Articie Online

View Journs! | View fsue

Magnetically-induced current density
investigation in carbohelicenes and azahelicenes¥

Emna Cherni®™ Benoit Champagne, = Sameh Ayadi® and Vincent Liegeois [0+

A computational study of the magnetically-induced curent (MIC) density has been carned out for a
vanety of ortho fused polycyclic aomatic molecules at the density functional theory level with the
gauge induding magnetically induced curent [GMIC] method. With this method, the aromatic character
of each nng in 3 homalogous senes of carbohelicenes with an increasing number of fused benzens
nngs Is assessed and compared with other aromaticity criterla such as the Nucleus Independent
Chemical Shift [NICS{0L NICS={0]] and Bond Length Alternation (BLA) parameters All criteria indicate
that the two outer rings are the most aromatic ones L. higher induced cument. more negative NICS{0)
and NICS_10) values, and smalier BLA valuss]. For the large helcenes |n = 10), the curent drops along
the following four rings and then rises again. Additionally, we have proven that this behavior is not due
1o a difference of the local magnetic field coming fom a difference of arientation of the ring with
respect to the extemal magnetic field (orlented along the helical axis). Upon fusing additional benzens
nngs to form hexa-peri-hexabenzol7lnelicene, some nngs (B D and F) are 3 lot less aromatic even
non-aromatic) than the others, The NICS(0] and NICS.{0) values exaggerate this behavior because they
are al positive values, which is 3 signature of antiaromaticity. Then, when substituting one, three, or four
benzene nngs with pymole ones to form mono-aza-[7]-helicene, tri-aza-[7]-helicene, and tetra-aza-[7]-
helicene, remaniabie changss in the slectronic structures of the helicenses are observed Indeed the
induced cuments are 3Aways smaller in the pyrrole rings than in the benzene ones. This has been further
investigated using the streamiine and the color map representations, which indicate that the diatropic
curent density passing through the plane cutting the C-N bonds in the pymole rings (s stronger but s
more kcalized than the current density passing through the plane cutting the C-C bonds in the
benzene rings. This gives 3 positive but smalier total induced current for the pymole rings than for the
benzene ones. For these systems, the NICS(0) and even more the NICS,{0) values are not fully reliable
to probe the local aromaticity, contrary to the induced cument. Indeed the NICSA0) values for the
tri-aza-7]-helicene molecule range from -142% to 114 ppm, which cannot lead to the same
conclusion as the induced current values {10.03 to 12 87 nA T

in particular because this information is not easily obtained
experimentally, Once exposed to an extemal magnetic field,

The magnetically induced current (MIC) density is one of the
maost tackled properties to assess aromaticity since it provides
deep insights about clectronic motions in molecular systems
when they are subjected to external magnetic fields,' ™
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sromatic ring-shaped molecules exhibit s net distropic ring
current, ie. a current which, in turn, induces a magnetic field
that is opposite to the applied eternal one. Inversely, in
antiaromatic molecules, a paratropic ring current (which is
opposite to the diatropic one) is expected to dominate, while in

matic molecules, both the distropic and paratropic
components are practically equivalent, leading to a vanishing
net ring current strength. Thereby, diatropic and paratropic
currents are associated with aromatic and antiaromatic char-
acter, respectively, However, so far and in most investigations,
the nucleus independent chemical shifts (NICS) are computed
for probing the MIC-based aromaticity. In fact, NICS values are
averages evaluated at 2 given point in space and therefore they
provide only indirect information on the MICs.”® To the best of

Ths joumd 5 ©tne Cwner Socesies 2019
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Abstract Deltaic sediments are important for biogeo-
chemical metal cycling since they are hotspots for metal
inputs, In addition, they are potential sites for diagenetic
processes leading to either the bunal of inorganic con-
taminants or their release. Diffusive fluxes of certain
metals (Fe, Mn, Ph, Zn, Cu and Cd) in the sediments
of the Mejerda River Delta (MRD) (Gulf of Tunis,
Tunisia) were quantified by modeling the available con-
centration profiles in the pore water. The metals” burial
and sedimentation fluxes were also caleulated using
both the asymptotic con ions of available metal
profiles and sediment trap results, These fluxes were
assembled with the exchange fluxes at the sediment-
water interface in order to develop complete metal
transfer budgets. The results showed that budgets of

Flectronic supp lementary material The online version of his
article (htips dororgy/1 0,1007/510661-019-7521-1) contains
supplementary material, which is availsble to suthonized users.
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Cu and Zn are almost neutral, The sediment appears to
be a good trup for iron since its average burial flux at the
three studied stations is about 332.6 g m ™ year™’, Or-
ganic matter degradation, carbonate dissolution, and
oxyhydroxide reduction are the main mechanisms
which accderate the release of metals associated with
the suspended particle matter once they reach the pore
water in the seabed.

Keywords Manne sediments - Metals - Burial flux .
Suspended particulate matter - Chemical speciation -
Transfer budget

Introduction

Coastal systems include marine and temestrial zones
(Aleya etal. 2019). Though each has its own character-
istics, they nevertheless share the same socio-<conomic
issues. The coastline is increasingly under anthropogen-
ic stress according to the International Union for Con-
servation of Nature (IUCN ). with more than 60% of the
warld's population living along 150 km of a coastline,

Deltas comprise a highly specific part of coastal
tearritories. They are the ultimate receptacle for several
organic and inorganic contaminants, such as trace
metals (Nriagu 1988; Sinchez-Chardi et al. 2007: Mar-
tins etal. 2013).

The Gulf of Tunis in general and the Mgerda River
Delta (MRD) in particular have been the subject of
several investigations, including studies of currents

£ Springes
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Abstract

The dissipaton fux coeflicient, a measure of the mixing efficiency of a turbulent flow, was computed from microstructiure
measurements collected with a vertical microstructure profiler in the Sicily Channel. This hotspot for turbulence is
charactenised by strong shear in the transitional waters between the south-eastward surface flow and the north=westward
deep flow, Observations from the two deep passages 1o the channel showed a contrast in tarbulent Kinetic energy dissipation
rates, with higher dissipation rates at the locanon with the strongest deep currents, This study investigated the dissipation
fux coeflicient variability in the confext of mechanically driven mrbulence with a large range of trbalence intensities, The
dizsipauon [lux coellicient was shown o decrease on average with increasing lurbulence inlensity Rep, with median values
of 0L74 for low Rep (<8.5), 048 for moderate Rep (8.5= Rep < 400) and 0,30 for high Rep (=400). The dissipation flux
coefficient inferred from the measurements was sysiematically higher on average than the parameterization as a function
of turbulence intensty suggested by Bouffard and Boegmaen (Dyvn Atmos Oceans 61: 1432 2013). A plateau al moderate
turbulence intensities was observed, followed by a decrease in the dissipation flux coefficient with increasing turhulence
intensity as predicted by the parameterisation, but at higher murbulence intensity, The dissipation flux coefficient showed a
strong variability with the water column stability regime for the different water masses. In pasticular, high dissipation flux
cocfficient {median 0407 was found at Rep between 400 and 10% for the transitional waters at the northeastern passage,
where dissipation rates were high, stratification and shear were strong but the Richardson number B was sub=Critical
Vertical diapyenal diffusive uxes were computed. and upward salinity sustained density fluxes of the order of @ = 10~ and
4 3 107% kg m™* 57" were found to be characteristic of the transitional (28 = & = 29 kg m™) and intermediate (5 = 29
kg m— )y waters, respectively. Tarbulent mixing led to a lightening of the transitional and intermediate waters, which was
consistent with previous sstimates (Sparnocchia et al. J Mar Syst 200301317, 1999, but an order of magnitude lower when
inferred from the (Bouffard and Boegman Dyn Atmos Oceans 61:14-34, 20173) parametensation,

1 Introduction

Bespansihle Fditor: Tker Fer The mixing efficiency is a measure of the efficiency with
which turbulest mixing transforms the density [ield (Peltier
and Caulfield 2003). Tts expression was established by
Oshorn (1980) assuming a steady state and negligible
\ o ) advection. In such conditions, the turbulent Kinetic energy
Surbonng Universitd - UPMC Paris ¥1- LOCEAN, equation reduces 1o a balance betwesn the shear production
Pans, France .
term and the dissipation and buoyancy fluxes:
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ARTICLEINFO ABSTRACT
Keywords: mmmmﬂmwmdMMMRWMhnw;md
Smoreline retreat Y ¥ ¢ due 1 modem abospt and wrban growth.
Chastal dynamics H- g, of the diach :ndhuwﬁmlﬁhmlﬂhmmoﬁheﬂmﬂ
Litior:l sedimantation Bay tn central.cast Tuntsia, esing both zertal and cebital photogrammetric scenes and the Digital Shoeeline
Smptat Intraskn Analysts System from 1887 to 2018, suggests shoeline retreat rates ranging from — 13 10 — 5.6 m/yr. Such rates
mum are ab | when comp. tnlhe ge of - 0.07 m/yr suggestedd by ghobal-scale assesment modeling foe
sandy beach evole These extensd over 65 km of sandy beaches, resulitng from a severe
deficit of sed caused p ty by rapid coastal urban growth that cbstructs sediment flow 1o the
mWenmmnmﬁmtmmdmmmmmmdﬂlmwmmd
mainly from storm surges and or p heid In the coxstal substratum. Moreover, our
mofhmdmmm&smuwmmwmmwm
rapid wrban growth ~5%m inland, causing soll desiceation, the development of
salt kakes, and reduction of vegetation coverage by - lmmwnﬂmmdnnphﬂeum
adverse impact on crop production and food security in these densely populated and

mmnpﬁmmdmmmw;mmunymmmunm
study site. We conclude that anthropogenic drivers are the major source of shoreline retreal rather than natural

omes.
1. Introduction The semi-arid areas of the North African coasts in the central
Med:lmmnbunmmmmelqmmdudmm
Snmhudymmlcsakcy, in und ding the sability mpldlycvulvmgovulhehﬂfcw’ d g major changes in the
and evol of coastal It s also an important factor in that affect coastls Jution. In these urba-
mmmngsn—lev:lrmllugavem:dbyhoﬂnmﬂwpogmmmd nmedcomulmglons.nndybmbscxhilmamtyorohmvuimu
n:mmll dnvus. sochasurb:m g and in 1] of shoreline retreat origi g from the sed: that
dy resp , where the latter arises from fluctuates with vanaliommp:ulpmuon patterns and the obstroction
ch in precipitation p asndlasoth:f di ion pro- of seddi flow and transport to the shoreline by man-made obstacles
cesses (iuvc et :I.. 2002; Hakkou et al., 2018; Lujjendijk et al, 2018). (e.g., dams and extended ooncn:lemmmd areas).
Indeed, —809 of coastlines world-wide are eroding at rates ranging Hence, und, Jing the and itude of shoreline retreat
from a few centimeters to 10 m/yr (Pilkey and Hume, 2001). Moreover, along the Nonh Afnmn coast is oﬂugh nnpoﬂanc: for quantifying the
Lusjendizk et al. (2018) suggest the occurrence of decwdes-Jong coastal lution of highly dense urban areas, especally in
erosion (defined as hot spols), with rles ranging from —0.05 to semi-arid regions where such phenomena are sparsely observed,
~0.07 m/yr for the kil long sandly beaches that X the let alone und d. The ive sandy coasts of Tunisia offer a
predomi coastal landscape of North African shores. uniqoe opp ity to add this deficiency, as they offer several

* Corresponding author at: University of Southern Caltfoenta (USC), Viterix School of Engineering, 3737 Watt Way, Powell Hall of Engtneering, Office 502, Los
Angeles, CA 90089.1112, USA.
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The aim of this study is the reconstitution of the recent morpho-sedimentary evolution of
the Medjerda River delta. We examine the spatio-temporal evolution of the Medjerda
shoreline between 1936 and 2016 using satellite images, complemented by sedimento-
logical and geochemical analyses and ““Pbex and (s radiometric data. The general
tendency of the shoreline evolution shows an increasing progradation (300 + 12 m) be-
tween 1936 and 2016. Yet the mesoscale Net Shoreline Movemnent position (NSM) and the
End Point Rate (EPR) reveal an erosion pattern estimated to be - 20 m + 0.15 mjyr during
the period 19881999,
The sedimentological analyses reveal four main lithostratigraphic units. The fine sand
substratum layer (Md - 0.08 mm) decreases toward clay and silt facies (Md < 0.063 mm),
rich in continental plant debris. The gcochcmuzl results reveal ual incoming of the
terrigenous component instead of marine deposits. The '”Csfz“g)cx radiometric dating
confirms the functioning of the new river flow by the 1950s with the highest sedimen-
tation rate being 3.3 cm/yr. Our results show that the Sidi-Salem dam impoundment
(1981) led to a dramatic reduction of sediment discharge, a decrease of the grain size with
nearly no more sand reaching the coast, and the shoreline retreat.

2019 Académie des sciences. Published by Elsevier Masson SAS. All rights reserved.

L Introduction

several studies have been carried out in the Mediterranean
basin to reconstruct the historical evolution of the river

On a global scale, coastal environments have been
strongly impacted by rivers (Stanley, 1997; Stanley and
Warne, 1994). Rivers are considered the principal sedi-
ment delivery method towards marine environments and
are closely dependent on climatic and human pressure
(Syvitski, 2003; Syvitski and Kettner, 2011). In this context,

* Corresponding author
E-muail addresses: beamoussa_thoutays@yahoodr (TB. Moussa), ouls
anwouniodouonrtin (0. Announi), abdertaouMzane@®gaailoom (A
Tzami), LagentDezlean@unicaentt (L Dezileau), gilmabe@irdfi (Go
Malw), saadi_abdeljeouad@yaloalr (S. Abdedjaouad).

Dttps:/ fdolog/ 10.1016/).cr1e 2018.10.004

system {Bourrin, 2007; Duboul-Razavet, 1956; Guillen and
Palanques, 1997; Roussiez et al, 2005). The increase of the
Mediterranean population from 276 million in 1970 to 466
million in 2010 (GRID, 2013) is highly concentrated in
coastal and deltaic areas and is assodated with multiple
human activities.

The decrease in sediment discharge caught by dams and
water quality deterioration are some examples of the
anthropogenic pressure suffered by the river. Similarly,
deltaic coasts suffer from sediment loads restriction as their
equilibrivm is regulated by river feeds (Sanchez et al, 2010;
Walling, 2006). The coastline regression and the coastal

1631 0713/ 2019 Académie des saences. Published by Flsevier Masson SAS. All rights reserved.
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REPARTITION GRANULOMETRIQUE ET MINERALOGIQUE DES SEDIMENTS
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RESUME
Powr comprendre dyvnamuque sédimentzire dans la frange hittorale entre Oued Melah et Oued Gabés, des
échantillons de sédiments de surface ont été prélevés entre 0.3m et 23 m de profondeurs pour studier la
granulométrie et la minéralogie des sédiments.
Les analyses des paraméfres granulomeétriques des sédiments de swrfaces, montre que la plage sous-manne de la
région de Gabés est tapissée par des sables fins, des sables movens et des sables grossiers. Les sables grossiers et
mal classés sont localizés dans les milieux profonds aux miveaux des 1sobathes -20m et -23m_ zlors que les sables
fins et bien classés tapissent les fonds infénewrs 3 15m. Les sables des petits fonds enfre 0.3 m et 23 m des petits
fonds présentent une granulométne umiforme. Ils se sont déplacés par saltation et par suspension gradée dans les
faibles profondewrs entre la zone de déferlement (5-7 m) et le trait de cote. Par contre, ils se sont déplacés par
charmage et par roulement dans les profondeurs supérieures 3 7 m.
L’analyse munéralogique montre que les minérsux pon argileux les plus abondants sont le gvpse, le quarsz,
I'aragonite, 1a caleite, la caleite magnésienne et de moindre importance la dolomute.
Mores elés - granulomeétiie, minsralogie, sédiments, hittoral de Gabes

ABSTRACT
Granulometric and mineralogical distribution of surface sediments in the littoral fringe of Gabe: between
oned AMelah and Oued Gabes : To understand Sedimentary dynamics m the littoral finge between Oued Melah
and Chued Gabes, sub-swface marine sediments were collected between the 1sobaths 0.3 and 23 m in order to
study the grain size characteristics and the mmeralogy of the sediments.
Analyses of the granulometric parameters of surface sediments show that the sands of the submanne beach of the
(Gabés region are covered by fine sands, medium sands and coarse sands. The coarse and poorly graded sands are
located at great depths, while the fine and well-graded sands cover the bottom less than 15 m depth. The sands of
the shallows have a uniform gram size. They moved by saltation and suspension graded in the shallow depths
between the breaking zone (3-Tm). On the other hand, they moved by thrusting and relling in more than 7 m
depth
Mineralogical analysis shows that the most abundant non-clay munerals are gypsum. quartz, aragonite, calcite,
magnesizan caleite and less important dolomate.
Keywords: granulometry, mineralogy, sedmments, Gabés coastline

contnental aux environs de 200 m. Motre secteur
d’etude se localise au niveau du littoral de la région
de Gabés et se limite au nord par 1'oued El Malah et
au sud par 'oued Gabeés. I est siué 3 enfre
34700552 et 33°53.007" de latitude Mord et entre

FEESENTATION DE LA ZONE

Le golfe de Gabes fait partie de |3 cdte crientale de la
Tunisie en mer Mediterranse. Il occupe la plus grande
partie du littoral Est tunisien compris entre la ville de

Sfax et I'lle de Djerba. Il est lummaté au MNord par
I"archipel et les hauts fonds des Kerkennah, a 1"Ouest
et au Sud par le confinent, sa limite Est éfamt
délimrtée par la ruphue de pentes du plateaun

10°02.930" et 10719 940" de longitude Est (Fizure 1).
Ce httoral est influence directement par des oueds et
notamment les oueds: El Melah, Demna, Ettine,
(Gabeés, Essonareg, et El Fard
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1. Introduction

Several oceanographlc surveys have been done In the Gulf of Gabes
stnce the beginning of the twentieth century. The alm of the study by
the “ Pas™ In 1923 was to investigate sea bottom features
(Dangeard, 1924). The benthos research began with Le Danols (1925)
and Seurat (1924, 1929, 1934), who studled the habltats on the Inter-
tidal floor. Later, De Galllande (1970s, b) and Potzat (1970a, b) studled
the benthic sands, the hydrody cs and sed| of the Gulf, while
Ktart-Chakroun and Azouz (1871) focused on the bottom typography to
Identify areas sultable for trawling. During the same period, Ben
Othman (1971) published hydroblological observations on the south-
east Tunislan coast. The potential of pelagic fish exploitation was In-
vestigated In the frame of the research and development project of
fisherles during three comblned hydroacoustic and oceanographic
crulses (June-July and September-October 1972 and April-May 1973)
that enabled 2 detalled description of oceanographic propertles
(Brandhorst and Messaoud, 1977). The latter study could be considered
the first of its kind, given the Investigated geographical space and the
subject matter addressed.

Water circulation highly Influences the blological, ch | and
sedimentological features In the Gulf of Gabes. Previous studles showed
that water circulation In the Gulf s closely associated with the Atlantic
waters circulating through the Stralt of Gibraltar (Béranger et al., 2004;
Ben Ismall et al, 2012, 2014) and with tidal effects (Tstmplis et al.,
1995; Gaspartn! et al., 2004). Tides observed In the Gulf of Gabes are
among the highest In the Mediterranean Sea (up to 2m In helght) and

* Correspoading author. Institut National des
E-mail adds

ot Tech
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are mostly semidturnal (Gasparin! et al., 2004; Sammar! et al., 2006). In
addition to tides, anticyclonic winds also drive water circulation
(Hattour et al,, 2010), bed sediment texture and seagrass density (Ben
Brahim et al., 2010).

The Gulf of Gabes s ¢ dered highly prod e (D'Ortenzio and
d'Alcala, 2009; Ben Brahim 2t al, 2010), contributing approximataly
40% of the national fish production in Tunista (DGPA, 2015) and thus
constituting an anomaly In the eastern Mediterranean Bastn, which is
known to be oligotrophic, as it Is governed by the Inflow of usually
nutrient-poor Atlantic surface waters coming from Gibraltar (Berman
et al., 1984; Krom et al., 2010). The Gulf was recently Identified s one
of the eleven consensus ecoregions of the Mediterranean and Is con-
sidered, together with the Venetlan shelf reglon, as a shallow and
phytoplankton bloom reglon (Aysta et al., 2017). Additionaily, this area
Is usually considered an tmportant nursery for several fish specles
(Hattour et al., 1995; Derbet et al., 2012; Enajjar t al., 2015).

Stnce the Industrialization tn 1970, which Involves discharge from
large-scale phosphate production plants in Sfax and Gabes (Béjzou!
ef al, 2004; Ghannem et al, 2010), the phosphogypsum discharge
(12000 ton per day) has become the main cause of the disequilibrium
of this ecosystem. Recent studles has shown a decrease In fish resources
(Zatr! and Routs, 1999; Hamza-Chaffzl and Pellerin, 2003); a loss of
martne blodiversity (Drirz et al., 2008; Barhoum! et al., 2009; Rabaoul
et al., 2013) and & degradation of water quality (Bel Hassen et al, 2008;
Drtra et al., 2014a, b; Ben Salem et al, 2015). The discharges of
phosphogypsum led to a drastic decrease In the seagrass areas, as ob-
served for Postdonta oceantca assemblages, which were shown to be

logies de la Mer, 28 rue 2 Mars 1934 Carthage Salammbé, 2025, Tunis, Tunisic.
pgmail.com, bejaral bechirgi mrt.tn (B. Béaoui),

Received 6 July 2018; Received in revised form 27 September 2018; Accepeed 10 January 2019

Available online 13 February 2019
0272-7714/ £ 2019 Hsevier Lid. All rights reserved.



Joumal of Coastal Conservation (2019) 23:571-587
nttps://daiorg/10.1007/511852-019-00687-x
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Abstract

As coastal areas become increasingly vulnerable to climate change, the study of nearshore sediment textures along the littoral cell
of the Medjerda delta in the Guif of Tunis, southem Mediterrunean coast can provide valuable information (1) on the ongin
{continental or marine) of the sediment, (ii) its wanspornt direction, and (iii) constitutes an important tool in the assessment of
coastal sensitivity. A total of 120 sediments samples underwent grain size analysis and statistic parameters have been calculated,
These allowed the identification of five different Sedimentary Types (ST). Accordingly, using grnun size indexes (i.e. Mz, SK1
and Ku), Sediment Trend Analysis (STA) modeling tools were applied 1o define the seasonal sediment transport pathways
throughout the nearshore of the Medjerda sedimentary cell. Results show that grain size distnbution (GSD) and STA model
pathways are determined by cross-shore geomorphology, location of the sediment-cell. seasonal incident wave and local terres-
trial supply, The appearance in an atypical seabed location of the finer (Mo = 0.1 mm) and the coarser STs (Mo = 0.8 mm) can be
indicative of human influence since the coarser particles are uspally retained by dam structures. Moreover, the bimodality and the
increased distribution of mud are also related to the seasonal incident wave winnowing of the historic deltaic plain submerged by
the refative rise in sea level. The evolution of the sediment pattem towirds a greater proportion of very fine grains indicates a
deficit of sediment supply, particularly of'the coarser grains, and demonstrates the coastal vulnerability of the Gulfof Tunis due to
anthropic effects.

Keywords (irain size distribution - Sedimentary type - Sediment transport analysis - Sensitivity - Medjerda coast - Gulf of Tunis
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Introduction

Rivers carry the products of both natural geological processes
and anthropogenic pollutants to the sea (Presley et al, [980)
contributing for ~905% of the total scaward transport of dis-
solved and suspended solids (Garrels and Mackenzie 1971).
The sandy coast of the Gulf of Tunis bordering the River plain
of Medjerda is mainly the result of a terrestnial sediment trans-
port driven by Medjerda River during the last ~1700 y
(Paskoff and Trousset 1992; Paskoff 1994; Delile et al,
2015} The deltaic plain of this River also contains a mixture
of niverine mud and sand supplied by long-shore transport
from the surrounding coast (Kalai 1985; Paskoff 1994), In this
context, the Tumsian coast has been a subject of scientific
interest since the mid-nineteenth century (¢.g. Paskofl 1981,
Paskoft and Sanlaville 1983: Kouki 1984: Oueslati 1993;
Maghrebr 1995; El Armim 1996 Amrouni 2002, 2008:
Gargouri 2009; Bardi 2010; Saidi 2013; Louati 2014; Hzami
20115). Building on these previous studies, characterization of
the textural parameters of the sediment and their evolution

& Springer



Downboaded via UNIV DE NAMUR o0 August 22, 2019 1069906 (U'I'C)
See bapay fpobs acs oz ‘Sarmgguideln s Bropaons on how 0 |z Smatkely shae published arscles.

Inorganic Chemistry-————=— —

Theoretical Assessment of the Second-Order Nonlinear Optical
Responses of Lindqvist-Type Organoimido Polyoxometalates

Emna Rtibi,"" Manef Abderrabba,’ Sameh Ayadi,’ and Benoit Champagne® '

‘Chemistry Department, University of Tunis H Manar, Faculty of Scences of Tunis, BP. 248 El Manar 11, 2092 Tunis, Tunisia

Laboratary of Theoretical Chemistry, Unit of Theoretical and Structural Physical Chemistry, Namur L of Str d Matter,
University of Namur, Rue de Bruvelles, 61, 5000 Namur, Belgium

’Labonmry of Materak Molecules and Applications, Preparatory Institute for Scientific and Technical Studies, Carthage Univensity,
B.P. 51, La Mansa, 2075 Tuns, Tunisia

© Supparting Information

ABSTRACT: The second-order ponlinear optical properties of
Lindgvist-type organcimido pdymmmnlaa bnrmg donor aml
scceptor substituents are evahated by sty functi
theory and time-dependent density functional theory wsing lhe
@BYTX-D range-separated id exchange-correlation functi

to describe accurately the feld-induced effects The bypnﬂaykgh
scattering responses, fiyys (—20; @, @), and the depolarization
ratio are the targeted quantities. They are analyzed by resorting to
the two-state model, which reduces the full summation-over-state
expression to a singe diagonal term and relates the response to 2
few spectroscopic quantities. The wlidity of this mode &
demonstrated by its ability to reproduce the fiyg vadations s 2
function of the mature of the ljpnd, owing to the dominant 1D
character of these organic—inorganic hybrids. The calculsted values
are in good agreement with the recent experimental work of AlYasri et al. (forg. Chem 2017, 56, 10181-10194), which
demonstrates that the hexamolybdate moiety plays the role of an electron acceptor group. On the contrary, they contradict
previous studies, which attributed an electron donor character to the polyuxometalate moiety. Caladations highlight that (i)
combining the hexamolybdate unit with an organic ligand bearing 3 strong donor substituent leads to an enhanced first
hyperpolarizability, atsociated with 3 dominant low-energy excited state, characterized by 2 hige excitation-induced electron
trandfer fom the donating ligand to the hexamoljbdate, therefore coupling the polyoxometalate (POM) and its substituted
ligand; (i) in the case of weaker donor substituents, the hexamolybdate still behaves a5 an electron acceptor, but the first
hyperpolarizability is smaller and the coupling has 3 reduced spatial extension; and, on the contrary, (ili) in the presence of an
weﬁudxﬂmﬁmuamupemmkmm&ehmo}ybdﬂ: and this group so that the fint hyperpolarizability
becomes very small. The whole set of results d v talate moieties are good candidates to achieve large
second -order nonlinear optical (NLO) responses while lzq’mg a rad::’latge transparency window and also that there remains
space to improve their integration into NLO efficient organic—inorganic hybrids.

M INTRODUCTION brids is an int dnul omp ds with potentially large

: A i R d-order NLO ta e Polyoxometalates (POMs)

Nonli 1 (NLO) materiak ha ved LTS P

m«n:rm‘zt; ](a sa)tnl de::du b:;‘;:c:‘q c:“‘i have also been wsed as noninnocent anions with an NLO active

widely used in laser moduhum, optical information ation (eg, stibazolium) to prepare charge-transfer akts ﬂu'
g, optical ¢ opuddah storage, and optical exhibit large second-hamonic generation (SHG) activity.”’

:r— A bk gy The perfo ok g POMs are anionic metal —oxygen chsters, buit from MO/~

applications strangly dc;;endson the NLO activity of matter transtion-metal oxyanion polyhedr linked together by shared

O atoms. M is typically 3 grotp 6 metal atom (Mo or W, low-
zdut::;{:l:z;fl as ‘;.:t“;t:lu:’ve ‘-m“’ :w e many cost earth-abundant el:mel::g in 2 high oddation state™®

with remarksble NLO Studies on b -and POMs are mostly known for their catalytic activities asociated
organometallic mms'wm can present h‘;fn:u:mﬂ with their redox pto?erﬂcx Besides measurements of the
order NLO responses combined with short response times, second-order NLO activity of 2 few POM derivatives by hyper-
hwkdmcmnpmkwuhahmdnn; ofsiu,s!npe. and
composition * 7 a5 well 28 with switchable units” A 2 Received: June 22, 2019
these polyoxometalate-functionalized organic—inorganic hy Published: Augwt7, 2019

v ACS Publications  © 209 Anwrices Qe Sactuy nz2mn DG 101021/ 4o crmgc e RaTRs/
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Received 30 Oct 2019, Abstract
Revised 19 Nov 2019,
Accepted 20 Nov 2019 We reported m this work the addition reactions between a senes of carbonyl
compounds types 1a-d and 1a’-d” and (Z) and (E) diols 2 and 3 (Figurel, Fizure2).
Keywords The reactions between diols and senes of carbonyl compound types la’-¢”
7 carhanyl camponnds, protonated by Lewis acid are also studied (Figwre3) This study of reactivity have
7 diols explored by the theoretical study using the program Gaussian 09 usmg SCF
7 sm;ukeﬁviiy calculations with 6-311G standard basis zet. Then, we studied from thermodynamic
v SCE b-initio method and orbital pomt of view. the possibility and the stereoselectivity of reactions
between substituted diols 3a-y with carbonyl compound type 1a and 1d (Figured).
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1. Introduction

The protection [1,2] and deprotection of the functional group remain crucial challenges for organic chemists,
while protection of the carbonyl group is done using different diols [3.4], as protective agents. Indeed. this
reaction is catalyzed by different types of catalysts such as a protic acid or Lewis acid [5-11] to form cyclic
dioxolane [12-14]. This cyclic compound can be hydrolyzed to reform both the diol and the starting carbonyl
compound according to the deprotection process. Therefore. the protection of a carbonyl function becomes
necessary when the reagent has several functional groups [15]. This carbonyl must be protected against
nucleophilic attack until its electrophilic properties can be exploited [16]. Indeed, the protection plays an
important role in organic, medicinal. drug design chemistry [17] and atmospheric photochemistry [18].

In this paper. we found interesting to carry out a theoretical study on the protection reactions of between
carbonyl compounds and diols, which allow access to heterocyclic molecules such as dioxolane. To put this
study in evidence, we studied mn the first part of this work the addition reactions between (Z) and (E) diols
and carbonyl compounds 1a-d and 1a’-d’ (Figurel) and (Figure 2). Later, we determined the addition reactions
between diols and carbonyl compounds 1a”-c”’ protonated by Lewis acid H™ (Figure3). In the second part of
this work, we studied the influence of the substituted diols 3a-y on the reactivity of compounds 1a and 1d
(Figure 4).

2. Computational methods

This study was cammed out using the Gaussian 09 program [19]. The calculations were performed using the
ab-initio method of quantum chemistry with 6-311 G standard basis set.

Indeed. this method has been used to provide structural and energy properties for heterocyclic conjugated
molecules [20, 21].
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Traitements des séries chronologiques dans le littoral de Gabés
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RESUME
L'analyse des séries temporelles obtenues dans la zone de Ghannouch a permis de montrer le marnage important
(230cm) et la présence des courants de marée assez forte de Pordre de 15 cms™ et dont la direction s'alterne
entre le Nord-ouest ¢t I'Est-Nord-est. En outre, les courants de basse frequence (houle, vent et pression) sont de
I"ordre de 10em.s™ lors de Ia période de Penregistrement. Les courants de la dérive littorale prés du fond, de

I"ordre de 15 cm.s™', ont une direction Nord/Sud.

Mors Clés ; Sénes chronologiques, vitesse, direction, courant, hittoral de Gabes.

ABSTRACT
Time serie: processing in the Gabes Coastline : The analysis of the ime senes obtained in the Ghannouch
arez has shown the significant tidal range (230cm) and the presence of fanly strong tidal cwrents in the order of
15 em.s” and whose direction altemates between Northwest and East-Northeast. In zddition, the low frequency
currents (swell, wind and pressure) are of the order in 10 cm s during the period of recording. The currents of
the littoral dnift near the bottom, of the order m 15 cm ™' have a North / South direction.
Keywords : Chronological senes, speed, direction. cuwrrent. coast of Gabes

INTRODUCTION

Les littoraux sont souvent soumis a une srosion
1mportante pouvant atteindre. par endroits, plus de 20
m par an, ce qu met en pértl une parte du patnmoine
national que représente la frange httorale (Paskoff
2004). La cbte de la région de gabés n'échappe pas &
Iz conjoncture mondiale de déséquilibre sur les plans
sedimentaire ot morphelogique, puisqu’elle est
soumise 3 une dégradation et 3 une perfurbation de
son budget sedimentawre (Miossec & Paskoff, 1979:
Oueslatr. 2004 ; Paskoff. 2004 ; Masmoudi et al,
20035). Ce desequbibre sedimmentawe est la résultante
des effets natwels, tels que les parameétres
hydrodynamiques (vents, houles et maree). la
topographie sous-marine, l'augmentation du niveau
de la mer. le couvert végétal sous-mann et des
interventions  multiples de 'homme, tels que
"urbanisation touristique ¢l balnéawe pres de Iz mer
et le déficit des apports temgzenes des sediments par
les cours d”eaux exoréiques (Paskofl, 2004),

Nous nous proposons d'étudier la circulation (vitesse
et direction des courants) des eaux dans le littoral de
Gabes afin d'identifier ¢t d'analyser les causes qui
sont & l'origine de ['érosion de ces cOtes ot de
contmbuer 3 la pnse de decisions concemmant sa
protection et son amenagement. Parmi les parametres

qu servent pour calibrer le modéle numenque du
mansport des sédiments fizuwent celles de
I"hyvdrodynamique notamment les courants associés &
1a houle et a la mareée. Dans ce cadre nous avons
mstallé un ADCP dans la zone a eétudier. Le présent
mavail traite les sénes chronologiques des miveaux
d’eau et les vitesses des courants dans ce littoral.

Ces travaux sont déroulés dans le Laboratome du
Milieu Marin de I'INSTM. lls s'intégrent dans un
projet de recherche international et financé par
MISTRALS-MERITE avec I'institut « Mediterraneen
Institut of Oceanologie »

PRESENTATION DE LA ZONE

Le zolfe de Gabes fait partie de la cote onentale de la
Tunisie. Il occupe lz plus grande partie du littoral Est
tunisien compris entre Sfax et I'ile de Djerba. 11 est
limit¢ au Nord par I'archipel et les hauts fonds des
Kerkennah, & 1'Ouest et au Sud par le continent, sa
limite Est etant délimitée par la ruptwe de pentes du
plateau continental aux environs de 200 m_

Ce Iittoral est mfluencé directement par des oueds et
notamment les oueds: El Melah, Demmna, Ettme,
Gabes, Essouareg, et El Fard.
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Grain Size Distribution and Enrichment
Evaluation of Trace Metals

in the Mediterranean Harbor Lagoon
(Kalaat Andalous, Tunisa)

Samia Khsiba, Oula Amrouni, Chrystelle Bancon-Montigny,
Karim Ben Mustapha, Lassaad Chouba, Nadia Gaaloul, and Gil Mahé

Abstract

Sediments are important carniers of pollutants and they
help greatly in describing the aquatic ecosystem relating
state, The aim of this study is to characterize the Kalait
Andulous harhor lagoon sediments’ grain size. their
spatial distribution as well as their relating quality. To
this end, a study of their trace elements content has been
conducted to highlight the associated naturul and anthro-
pogenic contribution, Hence, twelve subsurface lagoon
sediment samples were extracted at the level of six radials
und subjected to a granulometric analysis. The calculation
of such indexes as the average mean size (MZ), sorting
index (o) and asymmetry index (SKI) helped greatly in
defining the grain size-distribution character. Samples
underwent different analyses in a bid 10 evaluate seven
trace metals relevant rates {(As, Cd, Cr, Cu, Ni, Pb, Zn).
The obtained metal concentrations were compared 1o the
American  Oceanic  and  Atmospheric  Administration
(NOAA) guidelines, ERL and ERM. The enrichment
factor (EF) analysis is used to assess the contamination
level, and distinguish both of the relating natural and
anthropogenic origin sources. The reached results proved
to display that the sediments tum out to be predominantly
sandy, with fine sand dominating the area, while medium
sand is being located at the channel and the south-western
section of the quay. The latter is characterized with
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muddy facies. The majority of trace elements’ concen-
trattons are discovered to be lower than the ERL values.
The implemented ennchment factors proved 1o indicate
that the lagoon is mainly enriched in As and Cd.

Keywords
Kalaat Andalous fagoon * Grain size distnbution *
Trace metals « Enrichment factor

1 Introduction

The Mediterrancan coastal arcas are often threatened with
the predominance of metallic contamination [1], Trace
metals prove to penetrate into the squatic ccosystems from
natural sources including pedogeochemcal background (2},
weathering processes and erosions [3] as well as anthro-
pogenic sources onginating from the increase of human
activity [1]. In fact, the port relating activities are associated
with a particular contamination of aquatic areas and bottom
sediments [4]. The accumulation of trace metal in sediments
participate noticeably in engendering different changes in the
environmental conditions, due mainly to potential remobi-
lization and bioaccumulation in biocenosis [5]. Several
researchers have used sediments as environmental indicators
whereby trace metal contamination assessed [I, 6, 7], The
purpose of this study is threefold. In a first place. it is
designed 1o charseterize the Kaladt Andalous lagoon sedi-
ments’ related grain size and spatial distribution. In a second
place. it is aimed to evaluate the pollution status affecting the
study arca with respect to the sediment quality guidelines,
Finally, It is focused on evaluating the contamination level
and differentiating between both of the associated natural
and anthropogenic sources by means of the Enrichment
Factor (EF) analysis.
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Multidisciplinary Approaches for the Study
of Sediment Discharges to the Mediterranean
Sea to Mitigate the Impact of Climate

and Anthropogenic Activities on Coastal

Environments

Oula Amrouni, Gil Mahé, Saadi Abdeljaouad, Hakim Abichou,
Abdallah Hattour, Nejmeddine Akrout, Chrystelle Bancon-Montigny,
Thouraya Benmoussa, Kerim Ben Mustapha, Lassaad Chouba,
Domenico Chiarella, Michel Condomines, Laurent Dezileau,
Claudine Dieulin, Nadia Gaaloul, Ahmed Ghadoum,

Abderraouf Hzami, Nabil Khelifi, Samia Khsiba, Fatma Kotti,

Mounir Medhioub, Hechmi Missaoui, Francois Sabatier,

Alberto Sanchez, Alessio Satta, Abdelaziz Sebei, and Wiéme Quertani

The present work is based on The RYSCMED project
supported by PHC-UTIQUE 20/6-2018 (16G 1005-
348540QC). The RYSCMED is an interdisciplimary project
which gathers different disciplines (e.g. logy,
hydralogy, geochemustry. ecology, paleontology, hio-
chemistry, archeology) to quantify the sediment flow of
the land-sea. This research aims at identifying coastal
sediment dynamics {via the sand supply sources: ie.

a5

Medjerds River) and hydrodynamic pammeters to
understand the local envionmental problems in an urban-
ized coastal framework. The outcome is expected to
produce onginal and new findings about the link betwesn
dams. river hydmology and sediment ongin to the sea with
the impact of dimate and anthropogenic activities on the
coastal geomorphology and ecosystern sensitivity, The
main scientific outcome will be addressed to the
socio-economic acors to implement necessary solutions
for remediging the Mediterranean coastal vulnerahility.
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Recent Geochemical and Grain Size Distribution of Terrestrial
Sediment in Coastal Area from the Watershed of Medjerda River,

Gulf of Tunis

Thouraya Benmoussa, Qula Amrouni, Laurent Dezileau, Gil Mahé, Domenico Chiarella, and

Saadi Abdeljaouad

Abstract

The geochemical and grain size analysis were curmied out
on surface and down core sediments from the present <lay
alluviad-coastal plain of the Medjenda River, Gull of
Tunis. Tunisia. The wim of this paper is wo characterize the
geochemical and grain size distribution of sediments and
s relatonship with the hydrodynamics extreme evenls
occurring dunng the Last century. Using a multi proxy
approach. six wrbidities luyers have been identified in
down core sediment (i.e. TL-1, TL-2, TL-3, TL-4, TL.-5,
TL-6. TL-7 and TL-8) charactenized by mulumodal grain
size distribution. The temrestrial sediment which feeds the
northern constal of the Gulf of Tunis is charcterized by
very hine-grained sediment (clay and silty The geochem-
weul signatare shows a highly concentration of Rb. Ti. Zn
and Pb. The Meadjerda River is the mainly source of silts
and clay sediment, Besicles, the mining poliution (Zn and
Pb) s relatively strong o the cosstal area, especially
during the great floods events of Medjerda warershed
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recorded in the 1953; 1057 1969 and 1973, Even during
high frequency events, the sediments are devoid of any
coanse fraction.

Keywords
Coxstal » Medjerda river ¢ Extreme floods
Turbidities layers * Mining pollution

1 Introduction

Rivers are sources of water for socil and economic devel-
opment with the alluvial plain of offering a relatively fla
ared for urban and agriculural sctivities. However, buman
socketies have to deal with the fact that the flow of water in
river basins is never constant, An often high How of water
dunng the extrenw floods events 16 one of the more types of
natural disasters. Moreover, the sediment leaching from the
watershed  conses  coastal  contamination  through  urban,
industriad and agncultural discharges. Rivers are conssdered
as the principal sediment delivery toward the marnine envi-
ronments and are closely depended on the climatic and the
human pressure [1, 2], The Medjerds River hasin in
NE-Tunssa 5 one of the largest basins i the northemn zone
of Afrca. It is located in the nonthern buy of the Gulf of
Tunis between 377 I0N-IFIAE amd 37°55'N-10°I8'E.
The wim of the present study s 1o chamclerize the recent
geochemical and gracn size distribution of the terrestrial
sediment in coastal arca,

2 Settings and Analytical Methods

We collected shoet cores sediment core (CEM-1; 168 cm) at
the new delt of Madjerda River. Six surface samples were
collected at the coastal area (MED-2, MED-3, MED-North,
010, and 020) and the sediment deposits of the mverbanks
of Medjerda (MED-1). The grain size analysis was curried
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Objet : Attestation de Participation a l'atelier Sustainability Science « Consommation &
Production durables — Biodiversité — Eau »

Je soussigné, Maxime Thibon, Chargé de mission & la Mission pour la promotion de linterdisciplinanité et
l'intersectonalité de I'IRD, certifie que Mme. Amel Zouari de |'Institut National des Sciences el Technologies de
la Mer-Tunis et membre du LMI COSYSMED a participé a I'atelier de réflexion IRD autour des enjeux du champ
disciplinaire de la « Sustainability Science » et du nexus autour des ODDs « Consommation & Production
durables — Biodiversité — Eau »

Cet atelier s'est déroulé les 28 & 29 Oclobre 2019 a Rabat (Maroc)

En espérant une participation de Mme Zouari dans la poursuite de ces réflexions sur ce sujet, nous vous
adressons nos plus sincéres salutations.

La Mission pour la promotion
de l'interdisciplinarité et I'ntersectorialité




Fabrice Armougom, PhD -Genomics & Bioinformatics- IRD
Mediterranean Institute of Oceanography, MEB Team
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13288 Marseille Cedex 9

fabrice.armougom@univ-amu.fr

Direct: +33 (()486090570

ATTESTATION DE FORMATION

Je soussigné Dr. Armougom Fabrice, IRD,

certifie que Amel zouari a suivi I'action de formation suivante :

- Intitulé de la formation: Analyse de Données de Séquengage haut débit, 16S rDNA
barcoding Miseq

- Dates de la formation: Du | au 4 Juillet 2019
- Lieu de réalisation de la formation: Laboratoire ISSBAT, Tunis, Tunisie
- Durée en heures : 20

Fait a Marseille, le 02/09/2019

Armougom Fabrice
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Communiqué de presse 19 décembre 2019

Démarrage du Projet Européen COMMON:
Vers la création d’un réseau inédit de gestion et de suivi cotier pour le traitement des
déchets marins en Méditerranée

Le 19 décembre 2019 I'Institut National des Sciences et Technologies de la Mer de Tunis, partenaire
du projet COMMON, lance le projet avec une réunion d'information @ Monastir réunissant les
autorités locales, les ONG environnementales, les scientifiques et la presse afin de présenter le
projet COMMON, ses objectifs et de discuter le role de la coopération des différents acteurs dans le
cadre de |a gestion intégree.

Le projet COMMON, (COastal Management and MOnitoring Network for tackling marine litter in
Mediterranean sea), financé par I’'Union Européenne dans le cadre du programme de coopération
transfrontaliére en Méditerranée ENI CBC MED et coordonné par 'ONG italienne Legambiente, est
doté d'un budget de 2,2 millions d'euros et vise a créer une plateforme pour la gestion intégrée
des déchets marins en Méditerranée. Ce projet européen et réunit I'Institut National des Sciences
et Technologies de la Mer (Tunisie), I'Université de Sienne (Italie), I'institut Agronomique
Meéditerranéen de Bari (italie), 'ONG environnementale Amwaj (Liban), I'Université de Sousse
(Tunisie) et le parc naturel de Tyr (Liban).

De nos jours, fa pollution marine est reconnue comme un probléme de pollution global, en
particulier dans le bassin Méditerranéen. Cependant, I'impact de cette pollution dans les parties sud
et est de la Méditerranée est moins connu. En outre, il devient de plus en plus évident qu'il est
nécessaire de réagir collectivement pour traiter les déchets marins avec une approche intégrée, dans
laquelle les différents acteurs scientifiques, politiques et |a société civile peuvent travailler ensemble
et de maniére coordonnée.

At gl vl
CHEAM AMWA; LanEreTA




-

~

WD ENTERRAEE

— = VIR

L [0 [

“:
>

- Nt st Y ;_&i__
Labortore M Maris N . ~ S T M
\

3/ USAID

<%

Présentation-Discussions

Baie de Monastir : Modélisation et Observations

4 Mardi 5 mars 2019 3 11:00

Salle de conférences de 'INSTM Monastir

Le Laboratoire Milieu Marin organise une rencontre scientifique sur |3 baie
de Monastir le 5 mars 2019 3 11:00. Au cours de cette rencontre Mile Sana
Chaouch, en thése au Laboratoire nous fera une présentation sur ses

premiers résultats numeriques issus du modeéle de circulation des eaux des
cotes est de |a Tunisie avec un zoom sur I3 baie de Monastir. Elle nous fera

aussi une comparaison aux observations disponibles. Sa présentation sera
suivie d’une séance de discussions sur différents aspects en relation avec la

baie de Monastir.
Cette recontre est ouverte a toutes et 3 tous.
SrA 0N Apportez votre collation.
Ali Harzallah
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Summer School Second Call

Dynamics and Predictability of the Ocean-Atmosphere
System and Computational Aspects

July 22 - August 2, 019 at the National Institute of Marine Science and Technology (INSTM)
28, rue du 2 mars 1934, 2025 Salammbd, Tunisia.

Application deadline: June 30, 2019

Atmospheric and oceanic sciences constitute an exceilent interdisciplinary ple where th ical physics, statistics,
numerical methods and scientific computing meet. Weather and ocean forecasting are used by many customers including
weather centres, insurance and energy c pani This S School brings together scientists from weather forecasting,
oceanography and computing and aims to educate and motivate young postgraduates and researchers from mathematics
and numerical analysis to climate and environmental science.

The Summer School consists of courses and seminars given by international and local scientists. The courses of the Summer
School will be given by scientists from Stockholm University (MISU), The University of Reading, Leiden University and the
Swedish Meteorological and Hydrological Institute (SMHI), and will take place in the attractive and historical city of
Salammbgd/Carthage on the Mediterranean Guif of Tunis, 22 July - 2 August 2019.

The Summer School discusses various topics ranging from ocean dirculation to numerical weather prediction and data
assimilation and stochastic simulation. The school is open to international and local science postgraduates and is particularly
suitable for young researchers including Master and PhD stud from math ics, physics, atmospheric and oceanic
sciences, environmental sciences and related disciplines.

Speakers

Course 1: Numerical weather prediction and data assimilation (A. Hannachi, Stockholm University)

Course 2: Statistical climatology (A. Hannachi, Stockholm University)

Course 3: Ocean circulation: wind-driven and thermohaline circulations (Keith Haines, The University of Reading)

Course 4: Practical aspects of data imilati ble- and convecti b d data imilation (N. G f: 1, SMHI)

Course 5: Stochastic simulation and MCMC methods (Moritz Schauer, Leiden university).

Local guest lectures

Lecture 1: Coupled dynamical-ecological modelling (Béchir Béjaoui, INSTM).

Lecture 2: Sea dynamics modeling: From the regional scale to the local one (Ali Harzallah, INSTM).

Lecture 3: On some inverse probl in heat transfer (Emna Ghezaiel, Faculty of Sciences, University of Monastir)
Lecture 4: The inverse problem of Sub ine Gr Exchange {Nejla Harigal, INAT-ENIT)

Lecture 5: Sensitivity of the WRF model, case study for northern Tunisia (Sawssen Dhib, ENIT)

Scientific Committee members

Z. Bargaoui, ENIT, Tunis, email: zoubeida.bargaoui@laposte.net
A_ Hannachi, MISU, Stockholm, email: a.hannachi@misu_su.se
A_Harzallah, INSTM, Tunis, email: ali harzallah@nstm.rort.tn
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Co-evolution of coastal human activiies & Med natural
systems for sustainable tourism & Blue Growth in the
Mediterranean

Co-Evolve4BG'S STEERING COMMETEE
TECHNICAL DAY & OFFICAL KICK-OFF MEETING,

18"- 20" of September 2019
Organisers:
National tnstitute of Morine Sciences and Technologies
&
Union for the Mediterraneon




Liste des masteres soutenus en 2019
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MEMOIRE
Présenté pour 'obtention du
Diplome de Mastere de Recherche en Ceologie
Parcour: : GeoReszources et Developpement Durable

Presente par

Yasmine Beji

Dynamique sédimentaire du littoral de Ghar El
Melah : Evolution naturelle et impacts
anthropiques

Soutenu le : 24012020 devnat le jury compost de -

Mr Sasdi ABDELJAOUED Professenr Emerie (FST) President de Jury
Mme Ouls AMROUNT Afaitre Assistante (INSTA) Directrice de mémoire
Mme Zeined GARGOURI Matere Aszistante (ENIS) Exsmimatrice

Mr Faows MAAMOURI Directenr WWF Tavite

En coliaborasen aver | Tnsnnut Nadonal des Sciences et Teckmologre: de is Mer Salawmdd, Twra.
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Année Universitaire - 20182019



REPUBLIQUE TUNISIENNE

MINISTERE DE L'AGRICULTURE, DES MINISTERE DE L'ENSEIGNEMENT SUPERIEUR
RESSOURCES HYDRAULIQUES ET DE LA PECHE ET DE LA RECHERCHE SCIENTIFIQUE
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INSTITUT NATIONAL AGRONOMIQUE DE TUNISIE

Département GENIE HALIEUTIQUE ET ENVIRONNEMENT
MEMOIRE DE MASTER DE RECHERCHE

Présenté par

SOULEIMA DHAHBI

Master 2 : Fonctionnement et Gestion des Ecosystémes Aquatiques

Distribution des Eléments Traces et Incidences Eco-
toxicologiques sur les Produits de la Péche dans le Golfe de

Gabes

Devant le jury composé de :

M. Mohamed Salah ROMDHANE INAT Président de Jury
Mme. Amel JENHANI BEN REJEB INAT Examinatrice
M. Lassaad CHOUBA INSTM Directeur de Mémoire
M. Lotfi BEN ABDALLAH INSTM Co-Encadrant
)
)



@ UNIVERSITY o
Bk TUNIS EL MANAR

Mémoire
Présenté pour I'obtention du dipléme de mastére de recherche
en chimie analytique

Par

Sirine SMAIEN

Elimination des colorants par adsorption : Valorisation des
noyaux des dattes polluants

Soutenue le 04/05/2019 devant le jury composé de :

M" HAMROUNI Béchir Professeur & FST

Président
M"MESSAOUDI Sabri Maitre de conférences & FSB Examinateur
Mme AYADI Sameh Maitre de conférences a I'INSTM Encadreur

Année universitaire 2018-2019
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6— Universite de Tunis EL Manar

Mo Faculté des Sciences de Tunis M
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Par
CHERMI Emma

Intitulés :

Etude theorique et experimentale de la reactivite et des
proprietés magnetiques des heterocycles en milieu
homogene et milieu hétérogene

Sautenue e 25 décembrs 2012 descant le jury compose de -

Ak Faxhet BFTCTT Prioaxde Pmizioe i la Soiles dep sceners de Toes
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Année universitoire - 2018/2013




Liste des Habilitations soutenues en 2019

A,
A République Tunisienne
/| ( (o) Ministére de I'Enseignement Supérieur et de la Recherche Scientifique
~ Université de Tunis El Manar
sl | (g deoals, Ecole Nationale d'Ingénieurs de Tunis
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Habilitation Universitaire
En Génie Hydraulique
(Rapport)

Présente par :

BECHIR BEJAOUI
Maitre Assistant a PINSTM

CARACTERISATION & FONCTIONNEMENT DES

ECOSYSTEMES MARINS PAR UNE APPROCHE DE

MODELISATION NUMERIQUE

Soutenue le 06 Septembre 2019

Devant le Jury :

MOUSSA Mahmoud, Professeura I'ENIT : Président
ROMDHANE Mohamed Salah, Professeur a 'INAT : Rapporteur
BOUKTHIR Moncef, Professeur a I'TPEIT : Rapporteur
BOUHLILA Rachida, Professeur 2 I'ENIT - Exammatnee
HARZALLAH Ali, Professeur a I'INSTM - Examinateur



