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INTRODUCTION

RESULTS

Picoplanktonic (cells smaller than 2-3 microns) eukaryotss contribute
significantly to both biomass and primary production in oligotrophic areas of
the workd's oreans (Campbell &t ai, 1994; Li, 1994) and can also be important
in coastal waters (Courties et al., 1994; Campbell ot al., 1008). They are an
eszential component of micrebial food webs, which play important roles in
mineral cycles.

Quantifying the planktonic picoeukaryotes community is indeed crucal to
understand the structure and the dynamics of marine ecosystems.
Picoeukaryotic abundance was almost 103 cells mL-1 in many aoligotrophic
emvironments and reached 103 cells mL-1 in coastal waters (Worden and Hot,
2008); and it ranges between 102 and 104 cells mL-1 in the photic zone of
oceans (Maszana, 2011).

In the Gulf of Gahés, characterized by oligotrophic conditions and a
dynamic water masses circulation, information on the abundance of total
picoeukaryotes is |acking although studies based on high-performance liguid
chromatography and flow cytometry have revealed that picoplankion was
amaong the main condributor to the  ultraphytoplankion group (Hamdi et al.,
2015) and with the nanoplankton can account for up to 90% of the overall
chlorophyll biomass (B=l Hassen =t al, 2009).

The aimz of this study are:
*To determine the abundance and the spatial distribution of picoeukanyotes
in the Gulf of Gabés.
*Ta imvestigate the contribution of Chlorophyta and non-Chlorophyta
Divisions to picosuk@Enyotic comrmunity.
¥ 1o assess the effect of hydrographic features and nutrients availshility on
the spatial distibution and structure of picoeukanyoies.

METHODS
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Sampling

Zampling was conducted with a 12 L Miskin botles during a cruise
(POEMME) on board the R Hannibal at 7 stations from the coast to the
offshare area in the Guif of Gabés which & located sowth Tunisian coasts in
the zouthem lonian Sea. Temperature and salinity profiles were measured at
each station with & conductivity, temperature and depth (CTD) probe (SBE 9,
Zea-Bird Electronics, USA). Three to fie depths were sampled at each station
depending on bottom depth and real-time temperature profie provided by the
CTD.

FISH associated with tyramide signal amplification (TSA-FISH)

To collect picoplanktonic cells, 230 ml of s=awater was pre-filierd by
gravity through 100-pm-pore-size mesh and then filtered under 200 mm Hg
vacuum on firstty a GRD membrane (whatman) and secondly a 0.45 pm
pobycarbanate fiter (Sartorius). Cells fieation and TSA-FISH were carmried out
srcording to the protocols described by Biegala and Raimbault (2008 and
Biegala =t al (2002; 2003), respectively. Two types of hybridization were
camied out an hybrdization with @ mix of EUK1209R (Giovanonni et al.,
1888), CHLOOZ (Simon =t &, 2000) and MCHLOOL (Simon et &, 1905
probes in order to target all swkaryotic cells; and an hybridization with the
CHLOOZ probe targeting chiorophytes cells. The hybridized cells were counted
using epifiuorescence microscopy (Olympus BX41). The abundance of non-
Chiorophyta cells i5 deduced from the counts of total picosukanyotes and
Chiorophiyta calls.

Nutrient analyses

For the determination of nutrients (nitrite: NOZ-, nitrate: NO3-, ammanium:
NH4+ and Orthophosphate: PO43-), 230 ml of seawater were collect=d
sccording to Hamdi et al. (2013). Nutrient analyses were performed with an
automatic analyser type 3 (Bran & Lusbbe) using standard methods (Tréguer
and LeCams, 1073).

B vy fpia Four water masses were identified in the Gulf of Gabés:
{L) The Modified Atlantic Water {MAW) characterized by the lowest salinity
" “* and detected in the open-sea area at approdmatety 110 Km off the coast
oW {2) The Levantine Intermediate Water {LIW) having the |owest tamperature
H and the highest salinity values was observed at a depth excesding 200 m of
j *l the =tation 6. The lonian Water (JW) which 5 a transitional lzyer between
] the MAW and LIW mas=es, was located at depths between 100 and 200 m.
- The Mediteranzan Mieed Water (MMW) comesponded to the coastal

waters characterized by the highsst temperature values at depth up o
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The mean abundance of total picosukanyotes was 8.44 + 1250 102
cells mL-1, they were more abundant at coastal ares where they
reach 3.240 103 cells mL-1 at the surface of station 1.

¥ |n surface waters of the Gulf of Gabés, the mean abundance of total
picosukaryotes was 1.212 103 cells mL-1.

* MNon-Chiorophyta cells dominated the picosubkanyotic community, their
abundance ranged from 23.36 cells mL-1 (5t 3. 64 m) to 4.058 103
cells mL-1 (3t 1, surface) with a mean value of 3.61 = 1170 102

] cells mL-L.

w * Chlorophytes were less abundant with an average value of 353 ¢

124 102 cell= mL-1 whereas in the offshore area(Stations 2-7) their

densities were higher than thozs of non-Chisrophyta cells

The densiies of non-Chloroghyta cells mostly increase at 23 m depth

and maxmum densities of chlorophytes were ohserved at 30 m

depths in the open s2a area (Stations 4 and 7).

The surface abundance of Chlorophyta and Mon-Chlorophyta cells

exhibited a decreasing gradient towards the offshore area.
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®The overall model explained 33% of the total variation (permutation test, !
p=0.04,1000 rephicates) which was dus to the variability of physico- T T
chermical facars (17%) and picoeukanyotic abundance (24%). \ p |
*The co-ineriia plot illustrated close link= st station 1 between totsl

picoeukarnyotes, non-Chlorophyta cells, salinity, total phosphorus, total — —
nitrogen and orthophosphates concentrations.

¥ At the oceanic region, dose links were detected between chlorophytes
and tempersturs.

CONCLUSION

Hsdushes .47

In the Gulf of Gabés:
* Chlorophyta and non-Chlorophyta Divisions  contributed
respectively to 38.3 and 61.3 % of total picosulanyotes.
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