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1 ABSTRACT
The aim of the present study was to evaluate possible ‘purificati e carpet shell clam Ruditapes
decussatus of toxic dinoflagellates, by the transfer fr. reag.of high,toxic algae concentrations to coastal
areas with low toxic algae concentrations. Th& ncerns contaminated clams from
Boughrara lagoon (high contamination) transplanted to the estuarine area of Oued Maltine (low
contamination) in southern Tunisia. A positive relationship was observed between abiotic (physico-
chemical), trophic (chlorophyll a and ph tonic biomass) and physiological parameters (condition
index and mortality rate). Conditiofi“ln oughrara clams transported to Oued Maltine
acclimatized well. Mortality rate very vember 2011 until April 2012, but increased to 85% at
the end of June 2012, when temperatu @ ighest. Toxicity test by qualitative method showed that

transplanted clams were nof texic to mic months after transplantation to Oued Maltine.
Conclusion was?? '
Keywords: Clam, Ruditapes decussatus, Parification, Phytoplankton, Condition Index. Southern Tunisia.

isia has shown a renewed interest in aquaculture in general and shellfish
plan for the development and management of this important economy
seashore. The target species under this plan is the carpet shell, Ruditapes
ed “clam,” which occupies a place of importance in the shellfish industry in

terms of employment and at the level of the trade balance 8,000 fishers are directly tied to the R.
decussatus fishery and 699 tenestonnes/years are exported to Europe (GIPP, 2012). However, the
indiscriminate and unregulated collection outside the opening fishing periods affects the availability of
this resource due to overexploitation and contributes to the depletion of the stock. (Ibn Chbili 2010; Ibn
Chbili et-sls-¢ al,, 2011).

Toxic dinoflagellates also affects the availability of this resource, it is a major problem in shellfish.
Diarrheic (DSP) and Paralytic (PSP) shellfish poisons is usually a consequence of eating toxic bivalves
that have ingested, by filter feeding, a large quantities of toxic dinoflagellates in plankteplankton. To



overcome this problem, The National Phytoplankton and Phycotoxins monitoring network for Tunisia
coastal waters was created in 1998 “REPHY” to observe the development of phytoplankton species
along Tunisia coasts, monitor exceptional perturbations like "colored watet" or "blooms" and ensure the
protection of both public health and livestock health by detecting toxic phytoplankton species. Water
samples and analyses are run at least once every two weeks. When toxic blooms occur, samples are taken
once a week, the number of sampling points is increased and shellfish samples are taken to measure the
toxicity. The results are sent to Authorities whiehthat can decide to prohibit the marketing and
harvesting of shellfish.

Two approaches have been proposed to promote sustainable harvest of this speci
preservation of this natural resource through the establishment of appropriate m
activities and collection systems for this species, and the second is the repopul
hatehery—producedhatchery-produced spat. The latter requires optimal
production techniques and control of livestock and agricultural runoff from d to mifii
blooms (Loosanoff and Davis, 1963. Le Pennec, 1987).

izestoxic algae

The objective of the present study is to evaluate methods for puri t shell clam, R.
decussatus against toxic dinoflagellates by the transfer from risky “uns thy coastal areas.
3 MATERIALS AND METHODS «U

The experiment-monitoredexperiment-monitored clams R.decussatus collected in the contaminated
Boughrara lagoon (southern Tunisia) before and after they were transplanted the estuarine “healthy”
area of Oued Maltine (southern Tunisia). The methods used to determine contaminated and health areas
is “REPHY”’monitoring network. Physicochemical (Watet, tepefature, salinity and pH), physiological
parameters (Condition Index, mortality rate) and presence of phytoplanctonic species (Alexandrium sp,
Dmap/yym sp, Gymnadmmm p, Prorocmm/m 5p, ditin were measured every two weeks in water
was measured during the autamautumn and
laying clams outcome from Boughrara lagoon.
performed in parallel throughout the experiment to
while, identification of phytoplankton is carried out in
e has been also monitored physical, chemical and tropic

parameters.
Clams were transpo
different occasions.

hrara Lagoon (contaminated) to Oued Maltine (healthy) on three
arameters of Oued Maltine were measured at two sites on a weekly

further phy tification and quantification during this period from both locations

31 ara

311 { emical parameters

W , salinity (ppt) and pH at Oued Maltine were measured with a multiparameter
unit 3430 SET G). The determination of dissolved oxygen in sea—waterseawater is
carried e chemical method called also Winkler method was used to measure dissolved oxygen

(mg/L) tgomery et-ak—es al, 1964). The nutrients nitrate, ammonium and phosphate were
measured by testing kits (VISOCOLOR MN). Chlorophyll a was measured using fluometric method in
order to quantitatively determine the total biomass of phytoplankton (mg chla/l). The identification of
phytoplankton was made by the decanting method, phytoplankton samples should only be decanted
after they have been allowed to settle for a minimum of 24 hours. (Paxinos and Mitchell, 2000).
3.1.2 Physiological parameters

The survival rate of transplanted clams was estimated bimonthly. Dead clams were removed from the
cage and enumerated to estimate the percentage of mortality (# dead clams/# live clams)*100)) per
sampling period.



To measure the relative health of the clams, a condition index (CI) was calculated as:

CI=Dried weight of clam flesh/dry weight of clam shell

The dry weight of the flesh of clams (+/-0.001g) was obtained after drying in an oven for 48 hours at a
temperature of 80 © C. Shells were dried by precision scale The CI was measured for 30 individual on a
random sampling basis.

A total of 4 kg of dried clam was used for analysis of toxicity in order to search for DSP (Diarrheal
Toxicity) by qualitative method (mouse test) (Stabell et-al5-ez al, 1991). DSP is a gastrointestinal illness
without neurologic manifestations reported worldwide it is caused by the consumption of
contaminated shellfish. More thenthan 50% of dead mouse bioassay is considered goxic for human
health. (Haystead et-al5-¢7 a/, 1989, .Aune and Yndstad 1993).

Results and Discussion

Physical and chemical parameters
The temperature at Oued Maltine declined from November until th
increased until through the end of the sampling period in April (Ei
recorded during February and a maximum of 23.9 © C during the

ing o ruary, then

of 11 ° C was
alinity values at Oued
ary and a maximum

of 42.3 psu recorded during December (Fig. 1). The high lev ity may; be due to the presence of
the River close to this site. The pH of Oued Maltine ra 8, 5. The average value of
dissolved throughout the experiment oxygen was 8.86 % 0. 9lmg ~1). This value decreased from
the month of May to the lowest level in June (6.67 . i elated to the seasonal increase in

water temperature.

Nutrients

The nitrite concentration remained almost hout the experiment and did not exceed
0.03 mg/1 (Fig. 2). According to the Eur i rd, the concentration of toxic nitrite is about 0.2

ealthy. The ammonuim maximum level was
during the time of this experiment the level did not

ferthizersFhefertilizers.
the winter period t dhosphate ranged from 0 to 0.2mg/1. Duting the spring season, the

i important to note that the level of 0.1 mg/1 cotresponds to the limit

ations showed a maximum of 1.4 ug/l during the month of january—which

' o January, which corresponds to the
C he dlssolved oxygen content, is of the order of 10 mg/1 (Fig. 3).

ankton results

Identification and quantltatwe estimation of the phytoplankton confirmed the presence of toxic

phytoplankton araa althyin both risky coastal areas

(Bougrara lagoon) and healthy coastal areas (Oued Maltlne) (Flg 4)

The species of phytoplankton suspected to be toxic are: Alexandrinm sp, Dinophysis sp, Gymnodininm sp,

Prorocentrum sp, and Peridininm sp.

Chacetoceros and Tetraselmis were present in the first season (November-December 2011) than the second

(January-June 2012). This diversity of phytoplankton species demonstrates nutrient availability at the site

of clam relocation. This promotes healthy growth of individuals by providing them the essential

nutritional reserves, ensuring proper functioning of metabolism, such as respiration, filtration and




physiological essentially reproductive mechanisms. During the second season, there is a more
pronounced in phytoplankton species belonging to the families of diatoms and Dinophyceae. In
addition, we-nete-the appearance of phytoplankton species indicator of pollution E#glena sp. was noted.
Physiological parameters

Survival rate

During the first period "November-December 2011", the survival rate was high 99% during the 60 days
of the experiment. In addition, no signs of physiological weakness were observed. This demonstrates
that during the winter period, clams were able to acclimate with the relaying site environment.
During the second petiod "January-June 2012", the survival rate was high and constant for the first three
months, but the end of the campaign it fell from 60% to only 15% in June (Fig.5). Higher mortality
observed during the last two months of the experiment may be due to:

. The increase in temperature and the decrease in dissolved oxygen in the water.
. The appearance of phytoplankton species such as Exglena sp, causing a degradation of water
quality

Condition index . \\J

The Condition index for Boughrara samples and Oued Maltine showed a decrease followed by a slight
stabilization, then an increase towards the end of the experiment, however, it is still lower than the initial
values. The clams from Boughrara lagoon have a lower growth than native clams site. The clam batches
B2 and B3 had similar IC at the end of the experiment. This may be because contaminated clams were
well adapted to the medium, and their CI increased from April simultaneously with the increase in
temperature (seasonal variation), this influencing the filtration and purification of the speed of the
animal. (Fig.5)

Toxicity monitoring ’\ \

We note that at the end of the second campaign "January-June 2012", contaminated clams wete purified.
During the two campaigns, there is a positive result: 2 to 3 mouse died after injection this is confirm the
presence of biotoxin. The resultwhich-deserves-attentionresult, which deserves attention, is of April
2012 where the test is negativenegative, i.e. 3 surviving mouse this mean that biotoxin has disappeared
and clams are purified. However, Maltine reference campaign, the test is negative until February, and
then from the month of March it became positive. Results are conformed to those of the monitoring
network.

Conclusion

This work has the objective of contributing to the exploitation of clams from areas at risk: the
Boughrara lagoon. In fact, this study was conducted in Oued Maltine site (Mahes-Gulf of Gabes, south
Tunisia).

The physical, chemical and trophic parameters contributed to the suitability of the site clams relaying. It
is to retain an increased index condition after an adjustment period (2-4 weeks). For mertalitymortality,
it did not exceed 1% in the first campaign, then, it increases substantially at the end of the second
campaign. This result shows that relaying is not feasible during the summer, where the species has a
physiological weakness. This condition can be further accentuated by possible bacterial or viral
infections.

Identification of phytoplankton species and estimating their biomass, the results obtained during the
first campaign can meet the dominance of Chlorophycea in the relaying site and the absence of toxic
phytoplankton species, except the genus Alexandrium. It is important to note that Oued Maltine site has
considerable phytoplankton diversity: Diatoms, Dinophyceae, Chlorophycea, with a dominance of the
family Dinophyceae whiehthat some species may be toxic.



Purification of contaminated clams, a result of monitoring toxicological test deserves attention. During
| Ap#itApril, the mouse test is negative that mean that Ruditapes decussatus has been purified which confirm
the possibility of purification clams in natural site. This requires an operation results in a natural
| environment in order to achieve a follow-up purification relaying, and-alseand the realization of a health
monitoring via a parasitic and viral diagnosis.
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Fig. 1: Variation of physical parameters measured at héalthy coastal areas (Oued Maltine, Gulf of
Gabes, south Tunisia)
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Fig. 2: Variation of nutriments at healthy coastal areas (Oued Maltine)
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Principals phytoplankton species observed in risky coastal areas (A. Bourgaga lagoon) and healthy
coastal areas (B. Oued Maltine)
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Fig. 5: Variation of condition ind ured at heéalthy coastal areas (Oued Maltine, Gulf of
Gabes, South Tunisia)
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