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Copepoda and Branchiopoda from Tunisian temporary waters were collected from 92 sampling stations
along five distinct areas, namely the Northern, the Medjerda, the Cap Bon-Miliane, the Central and the
Southern basins during the wet season (October to March) throughout the period 1994 - 1997. The aim
of the present survey is to update and increase the knowledge on species diversity and richness in
Tunisian temporary waters. The community comprised of 32 Copepoda, 32 Cladocera, 7 Anostraca, 2
Notostraca and 2 Spinicaudata. The recorded fauna has two origins ; Ethiopian and Palaearctic. Several
taxa have a strictly Mediterranean range, but among the cladocerans and cyclopoids, cosmopolitan
species were also collected. The highest cladoceran species richness was recorded in central Tunisian
basin (27 species). Copepods were well diversified in the Medjerda basin (18 species). Anostraca,
Notostraca and Spinicaudata exhibited restricted occurrence to Central and Cap Bon-Miliane basins.
Cladoceran species dominated the community in the Oued Bouguel basin. The study confirms the

existence of 8 newly recorded species in these specific ecosystems.
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INTRODUCTION

The biological diversity of Mediterranean inland water
ecosystems received a rather limited attention, in spite of
the high diversity and ecological complexity of many of
them (Alvarez-Cobelas et al., 2005). The biological
diversity of the Mediterranean region is high, owing to its
location between three continents, its complex palaeo
geographic history and geology, changeable climate and
landscape diversity (Alvarez-Cobelas et al., 2005). The
temporary water bodies represent the more remarkable
inland water ecosystems in the area and they are also
the most threatened ones (Gasith and Resh, 1999).

Over the last fifty years, intensive drainage, population
pressure and eutrophication processes have led to their
degradation (Gasith and Resh, 1999). Few data are
available on the freshwater micro-crustaceans of the
central Mediterranean countries and many cognitive gaps
still remain (Marrone, 2006). Surveys on some freshwater
crustacean groups have been conducted in Italy and Spain
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(Miracle, 1982; Naselli-Flores et al., 1998; Boix et al.,
2001; Castelli et al., 2006; Marrone, 2006; Marrone et al.,
2005; Marrone and Mura, 2006) and occasionally in the
South Mediterranean region (Ramdani, 1988; Thiéry,
1991; Zaouali, 1995; Ramdani et al.,, 200la, 2001b;
Samraoui, 2002; Samraoui and Dumont, 2002).

Although, knowledge about Tunisian aquatic freshwater
crustaceans (Copepoda and Branchiopoda) goes back to
the early twentieth century (Gurney, 1909; Roy and
Gauthier, 1927; Gauthier, 1928). The study of Dumont et
al. (1979) represents the first detailed contribution.
Recent studies have revealed that the Tunisian checklist
for Copepoda species was far from being complete and
that the zooplankton of the Tunisian continental waters is
richer than previously supposed (Turki and El Abed,
1999; Mouelhi et al., 1999, 2000b).

In Tunisian inland waters, 52 branchiopod species
(Gauthier, 1928; Massal, 1951; Dumont et al., 1979;
Mouelhi et al., 2000a) and Copepoda 58 species
(Mouelhi et al.,, 2000a) were reported. In order to
increase the knowledge on Tunisian freshwater and the
interest on the neglected freshwater faunas of arid and
semi-arid Mediterranean countries, this document reports



Copepoda and Branchiopoda (Cladocera, Anostraca,
Spinicaudata and Notostraca) data that were collected
from five distinct drainage basins: the Northern, the
Medjerda, the Cap Bon-Miliane, the Central and the
Southern

MATERIALS AND METHODS

During a 4-year survey, from April 1994 to October 1997 (wet
seasons), 107 surface qualitative plankton from 92 sites were
collected using a launch plankton net (60 pum) and preserved by
addition of 4% neutralised formaldehyde. Some species-rich areas
were occasionally sampled to check for the possible effects of
seasonality on the composition of the crustacean assemblages.
Temporary waters, designated with the local names of “Garaa”
(pond) and “Guelta” (pool) representing a wide range of electric
conductivity values, hydroperiod lengths and degree of vegetation
cover. Areas of investigations and locations of the sampling stations
are shown in Figure 1 and Appendix 1.

Identification of organisms followed: Lindberg (1940), Dussart
(1967, 1969, 1989), Durand and Lévéque (1980), Stella (1982),
Dussart and Defaye (1995), Einsle (1993) for copepod taxa;
Brooks (1957), Fléssner (1972), Goulden (1968), Smirnov (1974,
1992), Margaritora (1983), Korovschinsky (1992), Alonso (1996) for
cladoceran species and for diplostraca ones: Cotarelli and Mura
(1983), Champeau and Thiéry (1990), Defaye et al. (1998), Alonso
(1996).

To evaluate species richness, the non-parametric techniques
was used to estimate the total species richness from samples
(Colwell and Coddington, 1994). Chao 2 estimator (Chao, 1984) as
well as first- and second-order jacknife were selected to calculate
the total number of Copepoda and Branchiopoda species expected
to be present (S*) from the all samples. Chao 2 estimator (1) is
given by:

S* = Sops + (L72M) "

Where :
* = the total number of species,
Sobs = the observed number of species,
L =the number of species observed once (singletons), and
M = the number of species observed twice (doubletons).

The first-order jacknife (2) estimate is based on the number of
species that occurs only once (L) and is given by:

n is the number of samples. The second-order jacknife (3) based on
the number of singletons and doubletons is given by:

L(2n-3) M(n -2)?2
n n(n- 1)

S* = Sops +
3

Chao's Abundance-based Jaccard and Sgrensen indexes are
based on the probability that two randomly chosen individuals, one
from each of two samples (sites, habitats, collections, etc.) both
belong to species shared by both samples (but not necessarily to
the same shared species). The estimators for these indexes take
into account the contribution to the true value of this probability
made by species actually present at both sites, but not detected in
one or both samples. This approach has been shown to reduce
substantially the negative bias that undermines the usefulness of
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traditional similarity indices, especially with incomplete sampling of
rich communities (Chao et al., 2005).
In the case of Chao’s estimator, the variance (4) is given by:

4 3
+

2

L/M
+

Var (S*) =M LM L
4 M 2

(4)

The choice of these exhaustive estimators was used to get an idea
about the total diversity of the copepod and branchiopod fauna in
Tunisian inland waters and to compare the dataset with those
described in the review papers in Tunisia and in the neighbouring
regions.

RESULTS AND DISCUSSION

The temporary waters northern Tunisia lie in the more
humid part of the country, with an annual average annual
rainfall ranging between 700 and 1200 mm, the Medjerda
and the Cap-Bon Miliane basins have an average rainfall
of 400 to 700 mm per year (Ben, 1995). Moreover, these
temporary waters often present a dense vegetation
cover, mainly of Nymphaea alba Linnaeus, 1753; Scirpus
lacustris Linnaeus, 1753; Ceratophyllum demersum
Linnaeus, 1753 and Myriophyllum spicatum Linnaeus,
1753.

Temperature reaches more than 35°C in summer and
actual loss due to evaporation reaches 600 - 700 mm per
year, giving a negative annual water balance of 300 to
400 mm (Frankenberg, 1980; Guillaud and Trabelsi,
1991). Due to the steep gradients and to the lack of plant
cover in the highlands, runoff is collected rapidly by
streams (locally called “wadis”) that descend from the
Dorsale (Brierley, 1981). The “wadis” flow across the
Kairouan plain towards the Sebkha Kelbia, producing an
essentially endorheic drainage system. In this area, the
temporary water bodies are shallow, rich in dissolved
solids, short lived and generally devoid of emergent
plants.

These hydrosystems are mainly characterized by
irregular rainfall and their uneven distribution in the
country, with the mean annual precipitations 10 times
higher in northern than in southern Tunisia. According to
the data reported by the National Institute of Meteorology
during the period from 1971 to 2000, Tunisia is charac-
terized by an annual mean temperature ranging between 16
and 22°C, while the minimum range from 11 to 15°C and the
maximum between 22 and 28°C. Conductivity was
consequently higher in the Southern drainage basin,
where the highest recorded value was 36.270 uS/cm at
20\°C (salinity  25.5), while in the Northern basin the
highest recorded conductivity was 1.175 uS/cm at 20°C,
roughly corresponding to 0.7 salinity (Boumaiza, 1994;
Amhadi et al., 2005).

The results indicated 32 Copepoda (19 Cyclopoida, 10
Calanoida and 3 Harpacticoida), 32 Cladocera, 7

Anostraca, 2 Notostraca and 2 Spinicaudata found with
distinct regional distribution (Tables 1 and 2).
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Figure 1. Tunisian hydrosystems and sampling stations (1 - 92).
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Table 1. List of Copepoda species from Tunisian temporary waters.

Taxa

Drainage basins
| 1 11 \Y \Y

Calanoida

Acartiidae

Paracartia latisetosa (Kritchaguine, 1873)
Pseudodiaptomidae

Calanipeda acquaedulcis (Kritschaguin, 1873)
Diaptomidae - Paradiaptominae
Paradiaptomus greeni (Gurney, 1906)

Metadiaptomus chevreuxi (Guerne De et Richard, 1894) + +

Diaptomidae - Diaptominae

Diaptomus cyaneus Gurney, 1909
Hemidiaptomus ingens (Gurney, 1909)
Copidodiaptomus numidicus (Gurney, 1909)
Arctodiaptomus wierzejskii (Richard, 1888)
Arctodiaptomus salinus (Daday, 1885)
Mixodiaptomus incrassatus (G. O. Sars, 1903)
Cyclopoida

Cyclopidae

Halicyclops neglectus Kiefer, 1935
Macrocyclops albidus (Jurine, 1820)
Eucyclops macruroides (Lilljeborg, 1901)
Eucyclops cf serrulatus (Fischer, 1851)
Eucyclops speratus (Lillieborg, 1901)
Tropcyclops prasinus (Fischer, 1860)
Cyclops furcifer Claus, 1857

Cyclops strenuus Fischer, 1851
Megacyclops viridis (Jurine, 1820)
Megacyclops gigas (Claus, 1857)
Diacyclops bicuspidatus (Claus, 1857)
Acanthocyclops robustus (G. O. Sars, 1863)
Acanthocyclops vernalis (Fischer, 1853)
Metacyclops minutus (Claus, 1863)
Metacyclops planus (Gurney, 1909)
Microcyclops rubellus (Lillieborg, 1907)
Cryptocyclops linjanticus (Kiefer, 1928)
Apocyclops cf. royi (Lindberg, 1940)
Harpacticoida

Ameiridae

Nitocra lacustris (Schmankevitsh, 1891)
Canthocamptidae

Cletocamptus retrogressus (Schmankevitsh, 1875)

Laophontidae

+ o+ + +

++ ++ + + +

+

++ ++

+
+

++

+
+ + + o+

Onchocamptus mohamed (Blanchard & Richard, 1891) +

Total recorded species

10 18 12 14 9

I, Northern Tunisia; I, Medjerda; 1ll, Cap Bon-Miliane; IV, Centre; V, Southern Tunisia; +, rare (occurring 1-3

times); ++, common (occurring 4-7 times).

Calanoid species were mainly existed from Medjerda
basin and less so in the Northern basin. Except for
Paradiaptomus greeni, which is an Ethiopian element,
other calanoid taxa are strictly limited to the
Mediterranean basin. Cyclopoid diversity was similar for

the basins I, lll and IV (Northern, the Medjerda, the Cap
Bon-Miliane, the Central and the Southern basins) with
11 and 7 species for the North and the South,
respectively. All the recorded species are Palaearctic
taxa, except for Apocyclops royi, which is considered an
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Table 2. List of Branchiopoda species from Tunisian temporary waters.

Drainage basins

Taxa I ] Il v Vv
Cladocera

Chydoridae

Chydorus sphaericus (O. F. Muller, 1785) ++ + + + +
Dunhevedia crassa (King, 1853) + +
Alona davidi (Richard, 1885) + + +
Alona rectangula (Richard, 1885) ++ + + ++ ++
Alona elegans (Kurz, 1875) +

Alona quadrangularis (O. F. Miiller, 1785) +

Alona guttata (Sars, 1862) + +

Leydigia leydigi (Schoedler, 1863) +

Leydigia ciliata (Gauthier, 1939) +

Leydigia propinqua (Sars, 1903) +

Oxyurella tenuicaudata (Sars, 1862) +
Tretocephala ambigua (Lillieborg, 1900) + +
Daphniidae

Ceriodaphnia laticaudata (P. E. Muller, 1867) + +
Ceriodaphnia reticulata (Jurine, 1820) + + +
Ceriodaphnia quadrangula (O. F. Miiller, 1785) + + +
Ceriodaphnia dubia (Richard, 1894) + + +

Daphnia similis (Claus, 1876) ++

Daphnia carinata (King, 1853) + + + +

Daphnia barbata (Weltner, 1898) +

Daphnia chevreuxi (Richard, 1896) + +
Daphnia magna (Straus, 1820) + ++ +
Daphnia obtusa (Kurz, 1874) +
Simocephalus exspinosus (Koch, 1841) + + +
Simocephalus vetulus (O. F. Miller, 1776) + + +
Macrothricidae

Macrothrix hirsuticornis Norman & Brady, 1867 + +
Macrothrix laticornis (Fischer, 1851) + +

Moinidae

Moina brachiata (Jurine, 1820) + ++ +
Moina macrocopa (Straus, 1820) +

Moina affinis (Birge, 1893) +

Moina belli (Gurney 1904) +

Sididae

Diaphanosoma mongolianum ( Ueno, 1938) ++ + + +
Diaphanosoma brachyurum (Liévin, 1848) + + +

Anostraca

Chirocephalidae

Chirocephalus diaphanus (Prévost, 1803) + +

Branchipodidae

Branchipus schaefferi (Fischer, 1834) + ++
Branchipus sp. + +
Tanymastigidae

Tanymastigites sp. +

Streptocephalidae

Streptocephalus torvicornis (Waga, 1842) +
Streptocephalus sp. +

Thamnocephalidae
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Taxa

Drainage basins
| Il 1] \

Branchinella spinosa (H. Milne Edwards, 1840)
Spinicaudata

Cyzicidae

Cyazicus tetracerus (Krynicki, 1830)
Leptestheriidae

Leptestheria mayeti (Simon, 1885)
Notostraca

Triopidae

Lepidurus apus lubbocki (Brauer, 1873)
Triops granarius (Lucas, 1864)

Total Recorded Species

+

+
7 18 14 32 13

I, North of Tunisia; Il, Medjerda; Ill, Cap Bon-Miliane;
1-3 times); ++, common (occurring 4-7 times).

oriental organism.

For cladoceran fauna, the Central basin is relatively
rich (28 species), some of them appeared for the first
time and in very low numbers as Moina affinis which was
found only once in the Southern basin (a single male
individual). This species was previously reported in
South-eastern Sicily (Faranda, 1977) in: Marrone et al.
(2005) suggesting a possible successful colonization of
some Southern Mediterranean countries by this species.
Cladoceran group was shared by several taxa and with
wide distribution range, followed by Palaearctic, Ethiopian
and Mediterranean elements. The most typical
Mediterranean species was Daphnia chevreuxi.

For the large branchiopods, the occurrence of

Branchipus schaefferi, Streptocephalus torvicornis,
Leptestheria mayeti and Triops granarius are strictly
limited to the central basin, while that Chirocephalus
diaphanus, Branchinella spinosa, Cyzicus tetracerus and
Lepidurus apus lubbocki is limited to the Medjerda basin.
Ben et al. (2009) found Branchinella spinosa at different
salt ponds with extreme high salinity (salinity at >120).
These Tunisian large branchiopod species are
considered Palaearctic or Mediterranean elements
(Alonso, 2006).
The highest species richness value for Cladocera was
recorded in central basin (27 species), while Copepoda
diversity was observed in the Medjerda basin (19
species). The occurrence of the large branchiopods, the
Anostraca, Notostraca and Spinicaudata species, was
restricted to the Centre and Medjerda basins (Table 2).

Oued Bouguel, located in the centre of Tunisia, is
characterized by the highest diversity: A total of 20
crustacean species were identified. Among them, 8
cladoceran species in these specific ecosystems: Alona
davidi, Alona quadrangularis, Leydigia propinqua,
Ceriodaphnia laticaudata, Ceriodaphnia quadrangula,
Moina macrocopa, Moina belli and Diaphanosoma
mongolianum are considered new records.

IV, Centre; V, South of Tunisia); +, rare (occurring

Despite the diversified community, the majority of the
collected species were rarely observed 1-3 times in the
samples. Only 4 Copepoda, 7 Cladocera and one
Anostraca are common, 4-7 times in the sampled tem-
porary water bodies. The major species Arctodiaptomus
wierzejskii, Metacyclops minutus, Daphnia similis,
Daphnia magna, Moina brachiata and Branchipus
schaefferi inhabit the central part of the country.

The high crustacean richness in the central basin,
particularly in the oued Bouguel, with 14 copepods, 27
cladocerans and 5 large branchiopods could be
explained by a positive influence of the neighbouring
endorheic area of “Sebkhet Kelbia”.

Tunisian crustacean fauna is less diversified than
recorded in the Algerian inland waters with 49
branchiopoda and 72 copepoda (Mouelhi et al., 2000a).
22 copepoda, 20 cladocera and 17 large branchiopod
species are recorded locally in wetlands of El Kalaa by
Samraoui (2002); Samraoui and Dumont (2002). In
Moroccan continental waters, Ramdani (1988) reported
111 species of copepoda and cladocera. Thiéry (1991)
described a limited geographical area (Chaouia plain),
where 11 species of large branchiopods coexisted either
sympatrically or syntopically.

In the Sicilian Mediterranean waters, 147 ento-
mostracan taxa are known, included 66 branchiopoda, 56
copepoda and 25 ostracoda (Marrone, 2006).

The only scarce and incomplete references are currently
available on the crustacean faunas from inland waters of
Libya and the Maltese Archipelago (Ghigi,1921;
Lanfranco, 2001) hinders the comparison with Tunisian
freshwater crustacean richness.

The Chao’s estimator and its standard deviation as well
as the first- and second order jacknife estimate species
richness suggest reasonable concordance between the
total copepoda and branchiopoda (Table 3). The diversity
of crustacean fauna estimated by the present work has
given a confirmation about the total species formerly
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Table 3. Species richness Copepoda and Branchiopoda in Tunisian temporary waters.

n = 107 samples Copepoda Branchiopoda
Sobs 32 42
S* Chao 2 estimator 46 50
Var (S*) Chao 2 estimator 11 7
S* Jacknife 1 46 53
S* Jacknife 2 53 50

known in inland Tunisian waters.

Within the inventory of Maghrebian copepoda and
branchiopoda (ctenopoda and anomopoda) reported by
Mouelhi et al. (2000a), the number of Copepoda species
(46 £ 11) was almost similar to the present copepod
number (58 species).

For branchiopods, the number is estimated to 50 + 7,
which was correctly estimated, since Mouelhi et al.
(2000a) reported only small branchiopods with 36 taxa
and Marrone (2006) reported 52 taxa, including large
branchiopods in the Central Mediterranean.

Tunisian crustacean fauna have a double origin,
Palaearctic and Ethiopian, similarly to the faunas of
Algerian and Moroccan continental waters (Ramdani,
1988). The co-existence of Ethiopian and Palaearctic
taxa in Tunisian fauna is quite expected, due to the
geographical locations of the country and its
palaesogeography (Alvarez-Cobelas et al., 2005; Blondel
and Aronson, 1999).

The number of collected species decreases drastically,
from 23 to 15 species for cladocerans and 16 to 12 for
Copepods, when compared with the investigations of
Gauthier (1928). Reasons could include impacts of ma-
nagement practises during the last decades in Tunisian
inland waters. It is recommended that further studies are
needed to investigate freshwater micro-crustaceans.

The high number of Copepoda and Branchiopoda
species from Tunisian temporary waters, particularly
cladocerans in the centre of the country might suggest a
specific characterization of this endorheic area where the
wadis were connected directly in depressions and not in
the sea. More sampling efforts should be done in these
special habitats which are characteristic of the arid
Mediterranean landscape. The observed diversity might
be controlled by several factors as the spatiality patchy
nature of the distribution of pools that restricts gene flow
and the wide range of physical and chemical conditions
presented by the various pools types, that is expected to
promote specialisation and also differentiation. The
influence of these physical factors can be seen in the
anostracan life history (Alonso, 2006).

Conclusion

Within the present work on species diversity and
distribution of copepods and branchiopods in Tunisian

temporary waters, 32 copepoda, 32 cladocera, 7
anostraca, 2 notostraca and 2 spinicaudata were
recorded. On the basis of the evaluation of true species
richness using Chao 2 estimator, the expected diversity
was 46 copepod taxa and 50 branchiopod ones. The
highest copepod species richness was registered in the
Medjerda basin and secondarily in the Northern basin.
Conversely, high diversity of cladocera was observed in
the central basin. The large branchiopods showed quite
an allopatric distribution for C. diaphanus, Branchinella
spinosa, Cyzicus tetracerus and Lepidurus apus lubbocki,
whose occurrence was limited to the Medjerda basin and
B. schaefferi, S. torvicornis, Leptestheria mayeti and
Triops granarius, which were observed mainly in the
central basin.

Further investigations have to be undertaken in the
future to develop a sampling strategy on the basis of the
occurrence of many rare species to characterize the
typology of temporary waters, particularly in the wetlands
of Sebkhet Kelbia, where strong conservation efforts are
needed to protect these habitats.
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Appendix 1. List of localities and sampling dates (1994 -1997).
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SIN Sampling stations Date
North (11 stations)
1. O. Nefza 15.05.94/10.04.95
2. O. Ghrib 15.05.94/31.08.96
3. 0. Hammam Bourguiba 15.05.94
4. O. Magrat 15.05.94
5. O. Sidi Salah 10.04.95
6. O. El Ain 10.04.95
7. O. Tabarka 15.05.94
8. Plage zouara 4.08.96
9. O. El Melah 4.08.96
10. Ichkeul 22.03.97
11. 0. Joumine 26.11.96
Medjerda (20 stations)
12. Kalaat El Andalous 31.08.95/15.05 and 24.06.96
13. O. Ain Sallem 20.08.95
14. O. Medjerda 20.08.95
15. 0. Mellegue 20.08.95
16. O. Tessa 15.05.94
17. O. El Faziia 22.09.96
18. Ain Djelloula 22.09.96
19. Ain Bou Saadia 22.09.96
20. Siliana 3.11.96
21. Medjaz El bab 3.11.96
22. Téboursouk 3.11 & 4.08.96
23. Sidi Salem 3.11.96
24, Rihane 311.96
25. Testour 271096
26. O. Medjerda 904 96
27. Jaafar 9.04 96-28.01 & 13.02.97
28. Raoued 308.96
29. O. Hmar 3.08.96
30. Ain Drahem 14.01 & 27.01.97
31. 0. Béja
Cap Bon-Miliane (20 stations)
32. 0. EL Ouidiane 26.05.95
33. O. Er Rahma 26.04.94
34. O. ElH'ma 20.08&16.11.95
35. O. Chiba 23.09.95
36. 0. Jameleddine 23.09.95
37. O. hajar 23.09.95
38. O. Abid 23.09.95
39. O. Bou Dokhane 16.05.94
40. Ousselatia 22.09.96
41. O. El Kebir 4.08.96
42. O. Ngaiez 14.01.96
43. Errahma 14.01.96/25.01.97
44, 0. Miliane 12.03.96
45, Fouchana 13.02.96
46. O. Kdir 23.12.96




96

Int. J. Biodvers. Conserv.

Appendix 1. Cont'd.

SIN Sampling stations Date
North (11 stations)

47. Lebna 13.12.96

48. Souiden 4.05.96

49, Menzel Bou Zelfa 4.05.96

50. O. Masri 23.09.95

51. O. Sedra 23.09.95
Centre (22 stations)

52. Saéfat 16.09.95

53. 0. Bouguel 20.08 and 16.11.95/4.10 and 28.01.96

54. O. Sidi Bou Ali 16.09.95

55. 0. Bou Ficha 16.09.95

56. 0. Saad 16.09.95

57. 0. Bou Hsan 11.11.95/7.04 and 22.09.96

58. O. M'bassta 10.11.95

59. O. El batten 20.08 and 16.11.95

60. O. Siliana 23.02 and 22.09.96/13.02.97

61. 0. Zahzam 4.10 and 28.01.96

62. Bou Hnach 15.05.96

63. Sidi Naji 6.09 and 21.09.97

64. Sebkha Kelbia 28. 01 and 16. 06. 96

65. Nebhana 10.03.96/30.01.97

66. Enfidha 16.06.96

67. Dar Bel Quaer 16.06.96

68. Nebhana 31.03.97

69. Ain bathoum 5.04.96

70. Echoora 5.04.96

71. Sidi Naji 19.05.96

72. 0. Zeroud 22.09.96

73. Shiba 22.09.96
South (19 stations)

74. 0. Gabés 19.04.94

75. 0.Zahzah 19.05.94/8.11.95

76. Degache 17.05.94

77. O. EL Aouinet 17.05.94

78. Noueil 17.05.94/30.04.96

79. Kebili 19.05.94

80. Tozeur 20.08.95

81. Bechri 20.08.95

82. Tamerza 29.04.96

83. Chott Noueil 29.04.96

84. Knitra 30.04.96

85. 0. Sarrath 30.04.96

86. 0. Ghannouche 1.01.97

87. Ghomrassen 2.01.97

88. O. Akarit 1.01.97

89. 0. Dekouk 2.01.97

90. Remada 2.01.97
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Appendix 1. Cont'd.

SIN

91.
92.

Sampling stations
North (11 stations)
Sidi Amor (Zarzis)
Bir Ali (Zarzis)

Date

24.10.97
24.10.97




