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MARINE CALANOIDA (CRUSTACEA: COPEPODA)
OF THE GULF OF GABES: A REVIEW

SUMMARY

This study presents a faunal list of Copepoda Calanoida in the Gulf of Gabes
(Tunisia). A total of 52 species belonging to15 families were reported in this
study area, including 11 species belonging to family Acartiidae. Due to the
geographical position of Gulf of Gabes in the middle of the Mediterranean
Sea, the Tunisian Calanoida fauna in this area can be considered as a mixture
of non-indigenous species mainly from Atlantic, cosmopolitan species, and
endemic species.

HISTORY OF STUDIES

The first study known about coastal marine Copepoda in Tunisia was that of
HeoT (1929) in the northern lagoon in the period from 1924 to 1928. The
aforementioned study reported two dominant species of Calanoida: Acartia
clausi GiesBrecHT, 1889 and Paracartia latisetosa (KRICHAGIN, 1873). That study
also reported 6 sporadic taxa not well adapted to the lagoon conditions,
belonging to the genera of Calanus, Paracalanus, Centropages, Isias, Temora,
and Labidocera. Successively other studies by Rose and Vaissitre (1952a;b;
1953) in the offshore areas of the North African coasts revealed the presence
of a total of 176 Copepoda species including Calanoida.

The first attempt to list Calanoida in the Gulf of Gabes was undertaken
in the coastal waters of Jerba island during a circumstantial study in March
1970 (BernARD and BernarD, 1973). This latter study reported 4 dominant spe-
cies: Isias clavipes Boeck, 1865, Acartia clausi GiessrecHT, 1889, Centropages
kroyeri GiesrecHT, 1893 and Paracalanus parvus Ciaus, 1863, in addition
to two less abundant species, which were Labidocera sp. and Paracartia la-
tisetosa (KRICHAGIN, 1873). From April 1992 to March 1993, DALy YaHia and
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RoMDHANE (1994) inventoried 4 Calanoida species in Bou Grara Lagoon in
the Gulf of Gabes: C. kroyeri, A. clausi, P. latisetosa, P. parvus.

Since 2005, many studies on Calanoida in Gulf of Gabes were carried out
(DrirA et al., 2010; 2014; 2017; Rexik et al., 2012; 2018 a, b; Ben Lraler et al.,
2015; 2017; BeN SaLem et al., 2015; Kmina MecpicHe et al., 2019), and their
results are the basis of the present faunal summative report.

STUDY AREA

The Gulf of Gabes is situated between 35°N and 33°N and from Ras Ka-
poudia to the Tunisian-Libyan border (Fig.1) and characterized by a semi arid
Mediterranean climate. This area is characterized by shallow waters, weak
currents, high salinity, and high temperature (LADHAR-CHAABOUNI et al., 2012).
It is considered highly productive (BEN BraHim et al., 2013) and it contrib-
utes to approximately 40% of the national fish production in Tunisia (DGPA,
2015). This area is considered as an important nursery for various fish species
(ENAJAR et al., 2015).

Unfortunately, Gulf of Gabeés is influenced by anthropogenic inputs as-
sociated with a considerable demographic growth. Many industrial activities
such as crude phosphate treatment, chemical industry, tannery, and plastic
plants release their effluents containing pollutants such as toxic metals into
the Gulf (Bgaoui et al., 2004; GarGoOuRl et al., 2011).
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Fig. 1. Localization of the gulf of Gabes.
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RESULTS AND DISCUSSION

A total of 52 Calanoida species belonging to 15 families are listed here as
shown in table 1. As a comparison, only 29 Calanoida are known in the
Bay of Tunis (DAL-YaHIA et al., 2004) and 34 Calanoida were observed
along the Mediterranean Moroccan coast (BErraHO et al. 2016). However,
the Gulf of Annaba and El Kala (east coast of Algeria) showed a species
richness of 81 Calanoida (KHeuiri-TouHami et al. (2007). Razouts et al. (2005-
2020) reported a total of 101 Calanoida in the area of the Mediterranean
Sea which includes the Gulf of Gabes. Acartiidae is the most diversified
family with 11 species. The neritic community was the most important one
in term of species richness, with Paracartia latisetosa, Centropages hama-
tus, Isias clavipes, Labidocera wollastoni and Clausocalanus furcatus, as
the most represented species. Among the recorded species, only Acartia
adriatica and Stephos marsalensis are classified as endemic in the Mediter-
ranean Sea (Costanzo et al., 2000; Razouts et al., 2005-2020). Centropages
ponticus was only observed in both Mediterranean and Red Sea waters
(Razouts et al., 2005-2020). Two Atlantic species have been reported as
recently arrived (Non Indigenous Species): Paracartia grani and Acartia
tonsa. RopriGuez and Vives (1984) were the first to report Paracartia grani
in the Mediterranean, in Malaga harbour close to Gibraltar Strait, probably
involuntarily introduced as a by-product of human activities (BeLMONTE and
Potenza, 2001). Acartia tonsa, a species typical of coastal embayment, is
a well-known invasive non-indigenous species in the Mediterranean area
(GraviLi et al., 2010). This species has recently entered the Ponto-Mediter-
ranean Province from the Baltic Sea probably via the Black Sea (Gusanova,
2000; BetmonTE, 2018). Other species of Atlantic origin are Calocalanus
contractus Farran, 1926, C. tenuis Farran, 1926, Acartia bifilosa Giesbrecht,
1881, and Metacalanus inaequicornis Sars G.O., 1903 which have been
recorded mainly in the offshore region of the Gulf of Gabes showing that
hydrology and water masses exchange are certainly influenced by the At-
lantic Tunisian Current (Ben Lraier et al., 2015).

A. clausi is the most abundant Calanoida copepod found in coast samples
and near 50 m bathymetry (DrirA et al., 2010). The prevalence of this taxon
was otherwise reported for the Bay of Tunis (DAL YaHia et al., 2004). The
spatial distribution of A. clausi, A. longiremis, C. typicus and C. kroyeri was
linked to the biomass of ciliates, diatoms and Chlorophyll-a in this area (Ben
LTaier et al., 2015).
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Table 1. List of the Calanoida species in the Gulf of Gabeés obtained by the following
literature: 1: DRrirA et al.,, 2010, 2 : Rexik et al.,, 2012, 3 : DrirA et al., 2014, 4 : BeN
Lraier et al.,, 2015, 5 : BeN SALem et al., 2015, 6 : BeN Ltaier et al., 2017, 7 : DrirA et al.,
2017, 8 : Rekik et al., 2018a, 9 : Rekik et al., 2018b, 10 : KMiHA MEecpicHE et al., 2019.

Family Species Authors
Acartiidae Acartia adriatica Steuer, 1910 3
Acartia bifilosa Giesbrecht, 1881 34,5,6
Acartia clausi Giesbrecht, 1889 1,2,3,4,5,6,7,8,9, 10
Acartia danae Giesbrecht, 1889 6, 10
Acartia discaudata Giesbrecht, 1881 3,4,6,7,9
Acartia italica Steuer, 1910 1,2,3,5,9
Acartia longiremis Lilljeborg, 1853 3,4,5,6,10
Acartia tonsa Dana, 1849 4,6
Acartia negligens Dana, 1849 6
Paracartia grani Sars, 1904 1,2,3,5,6,7,8, 10
Paracartia latisetosa (Krichagin, 1873) 1,2,3,5,7,8,9, 10
Arietellidae Metacalanus inaequicornis Sars G.O., 1903 4,6
Calanidae Calanus helgolandicus Claus, 1863 4,59
Calanus tenuicornis Dana, 1849 3
Megacalanus longicornis Sars, 1905 3
Megacalanus princeps Brady, 1883 1,3
Nannocalanus minor Claus, 1863 1,3,4,6
Candaciidae Candacia armata Boeck, 1872 4,6
Candacia bipinnata Giesbrecht, 1889 6
Candacia elongata Boeck, 1872 3
Centropagidae Centropages chierchiae Giesbrecht, 1889 34,6
Centropages hamatus Lilljeborg, 1853 1,3,4,6,9
Centropages ponticus Karavaev, 1895 4,6
Centropages kroyeri Giesbrecht, 1893 1,2,34,6,7,8,9
Centropages typicus Kroyer, 1849 1,2,3,4,5,6,8,9
Centropages violaceus Claus, 1863 6
Isias clavipes Boeck, 1865 5,8
Clausocalanidae Clausocalanus furcatus Brady, 1883 4,6
Euchaetidae FEuchaeta hebes Giesbrecht, 1888 1,3
Eucalanidae Eucalanus sp. Dana, 1852 6,7
FEucalanus attenuatus Dana, 1849 9
FEucalanus monachus Giesbrecht, 1888 9
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Metridinidae Pleuromamma xiphias Giesbrecht, 1889 4
Paracalanidae Paracalanus aculeatus Giesbrecht, 1888 9
Paracalanus parvus Claus, 1863 2,34,5,6,7,8,9,10
Calocalanus contractus Farran, 1926 4,6
Calocalanus pavo Dana, 1852 6
Calocalanus styliremis Giesbrecht, 1888 6
Calocalanus tenuis Farran, 1926 6
Acrocalanus gracilis Giesbrecht, 1888 6
Mecynocera clausi Thompson I.C., 1888 6
Platycopiidae Platycopia pygmoea Sars, 1911 1,3
Pontellidae Anomalocera patersoni Templeton, 1837 3,6
Labidocera brunescens Czerniavsky, 1868 4,6
Labidocera fluviatilis Dahl F., 1894 6
Labidocera sp. Lubbock, 1853 3
Labidocera wollastoni Lubbock, 1875 1,3,6
Rhincalanidae Rhincalanus sp. Dana, 1852 3
Rhincalanus nasutus Giesbrecht, 1888 4,6
Stephidae Stephos marsalensis Costanzo, Campolmi and | 2,3
Zagami, 2000
Temoridae Temora longicornis Miiller O.F., 1785 1,2,3,7,8,9,10
Temora stylifera Dana, 1849 1,3.4,6,7,8,9

REFERENCES

Beaour B., Rais S., Koutitonsky V., 2004 — Modélisation de la dispersion du phos-
phogypse dans le golfe de Gabes. Bulletin de I’Institut National des Sciences et
Technologie de la Mer de Salammbé 31: 103-109.

BetmonTe G., 2018 — Calanoida (Crustacea: Copepoda) of the Italian fauna; a review.
The European Zoological Journal 85: 274-290.

BetmonTe G., Potenza D., 2001 — Biogeography of the family Acartiidae (Calanoida) in
the Ponto-Mediterranean Province. Hydrobiologia 453/454: 171-176.

BeN BraHiM M., HAMZA A., BEN ISMAIL S., MABROUK L., BOUAIN A., ALEvA L., 2013 — What
factors drive seasonal variation of phytoplankton, protozoans and metazoans
on leaves of Posidonia oceanic and in the water column along the coast of the
Kerkennah Islands, Tunisia? Marine Pollution Bulletin 71: 286-298.

BeN L1aier T., DRrRIRA Z., DeveNnoN J.L., Hamza A., Avabi H., Pacano M., 2017 — How
could thermal stratification affect horizontal distribution of depth- integrated
metazooplankton communities in the Gulf of Gabes (Tunisia)? Marine Biology
Research 13(3): 269-287.

103



Thalassia Salentina n. 42-2020

BeN Ltaler T., DRIRA Z., HANNACHI |, BEL HAssEN M., HamzAa A., PAcANO M., Avapi H.,
2015 — What are the factors leading to the success of small planktonic copepods
in the Gulf of Gabes, Tunisia? Journal of the Marine Biological Association of the
United Kingdom 95(4): 747-761.

Ben Satem Z., Drira Z., Avapi H., 2015 — What factors drive thevariations of phy-
toplankton, ciliate and mesozooplankton communitiesin the polluted southern
coast of Sfax, Tunisia? Environmental Science and Pollution Research International
22: 11764-11780.

BERNARD M., F BERNARD., 1973 — Premier examen du plancton végétal et animal des
parages de I'ile de Djerba. Rapport de la Commission internationale pour I'explo-
ration scientifique de la Mer Méditerranée 21: 503-506.

BERRAHO A., ABDELOUAHAB H., CHARIB S., ESSARRAJ S., LARissI J., ABDELLAOUI B., CHRISTOU
E.D., 2016 — Copepod community along the Mediterranean coast of Morocco
(Southwestern Alboran Sea) during spring. Mediterranean Marine Science DOI:
http://dx.doi.org/10.12681/mms.1733.

Costanzo, G., Campormi M., Zacami G., 2000 — Stephos marsalensis new species
(Copepoda, Calanoida, Stephidae) from coastal waters of Sicily, Italy. Journal of
Plankton Research 22(10): 2007-2014.

DALy YaHiA M.N., RoMDHANE M.S., 1994 — Contribution a la connaissance des cycles
saisonniers des Copépodes pélagiques (Mer de Bou Grara). Bulletin de la Société
Tunisienne de Science Naturelle Tunis 10: 1-10.

DALy YaHIA M.N., Souissi S., DALY YaHIA- Keri O., 2004 — Spatial and temporal structure
of planktonic copepods in the Bay of Tunis (southwestern Mediterranean Sea).
Zoological Studies 43: 366-375.

DGPA, 2015 — Annuaire des Statistiques des Péches en Tunisie (Année 2015). Direc-
tion Générale de la Péche et de I’Aquaculture, Tunis: 120 pp.

DRIRA Z., BEL HAssEN M., Avapi H., ALeva L., 2014 — What factors drive copepod com-
munity distribution in the Gulf of Gabes, Eastern Mediterranean Sea? Environmen-
tal Science and Pollution Research 21: 2918-2934.

DRIRA Z., BELHASSEN M., AvaDl H., HamzA A., ZARRAD R., BouaIN A., ALeva L., 2010 —
Copepod community structure related to environmental factors from a summer
cruise in the Gulf of Gabeés (Tunisia, eastern Mediterranean Sea). Journal of the
Marine Biological Association of the UK 90(1): 145-157.

DrirA Z., KMIHA MEGDICHE S., SAHNOUN H., TeDETTI M., PAGANO M., Avabi H., 2017 —
Copepod assemblages as a bioindicator of environmental quality in three coastal
areas under contrasted anthropogenic inputs (Gulf of Gabes, Tunisia). Journal of
the Marine Biological Association of the United Kingdom: 1-7.

ENApARr S., Saibi B., Brabat M.N., 2015 —The gulf of Gabes (central Mediterranean Sea):
a nursery area for sharks and batoids (Chondrichthyes: Elasmobranchii). Cahier de
Biologie Marine 56,143-150.

GarGOURI D., Azri C., SerBAI M.M., JepoUI Y., MONTACER M., 2011 — Heavy metal con-
centrations in the surface marine sediments of Sfax Coast, Tunisia. Environmental
Monitoring and Assessment 175: 519-530.

104



Thalassia Salentina n. 42-2020

Gravitl C., BetmoNTE G., Cecere E., Denitto F., GiaNGRANDE F., Guiperti P, Lonco C.,
MastroToTARO F., MoscaTELLO S., PETROCELLI A., ET AL. 2010 — Non-indigenous spe-
cies (NIS) along the Apulian coast, Italy. Chemistry and Ecology 26: 121-142.

GuBANOVA A., 2000 — Occurrence of Acartia tonsa Dana in the Black Sea. Was it
introduced from the Mediterranean? Mediterranean Marine Science 1: 105-109.

Hewot H., 1929 — Le Lac de Tunis (partie Nord). Résultats des péches au filet fin. Bul-
letin, Station Océanographique de Salammbé 11:1-74.

KHeLFI-Tounamt M., SEmrouD R., Hampl E., OuNissi M., Haripi A., 2007-The planktonic
copepod communities from the southern Mediterranean Sea (Algeria, Tunisia)
with a redescription of Paracalanus indicus Wolfenden 1905 (Copepoda: Cala-
noida). Cahiers de Biologie Marine 48: 327-337.

KMmiHA MEGDICHE S., DRIRA Z., PAacano M., Avabi H., 2019 — Changes in Copepod Com-
munity Between Two Contrasting Samplings in a Highly Polluted Mediterranean
Coastal Zone (Sfax Bay, Tunisia). Oceanography and Fisheries Open Access jour-
nal 10(2): 555785.

LADHAR-CHAABOUNI R., MACHREKI-AMI M., HAMZA-CHAFFAT A., 2012 — Use of metallothio-
neins as biomarkers for environmental quality assessment in the Gulf of Gabes
(Tunisia). Environmental Monitoring and Assessment 184: 2177-2192.

Razouts C., pe Bovee F., KOUWENBERG J., Desreumaux N., 2005-2020 — Diversity and
Geographic Distribution of Marine Planktonic Copepods. Sorbonne University,
CNRS. Available at http://copepodes.obs-banyuls.fr/en.

Rexik A., Avabi H., ELLoum J., 2018a — Spatial and inter-annual variability of proto-
and metazooplankton during summer around the Kneiss Islands (Tunisia, Central
Mediterranean Sea). Applied Water Science 8(4): 99.

Rexik A., Avapi H., ELLoumt J., 2018b — Distribution of the plankton assemblages during
the winter and summer along the southern coast of the Kerkennah Islands (Tuni-
sia, Eastern Mediterranean Sea). Marine Ecology 39 : e12494.

Rexkik A., DRIRA Z., GUERMAZI W., ELLOUMI J., MAALE) S., ALEYA L., Avapl H., 2012 — Im-
pacts of an uncontrolled phosphogypsum dumpsite on summer distribution of
phytoplankton, copepods and ciliates in relation to abiotic variables along the
near-shore of the southwestern Mediterranean coast. Marine Pollution Bulletin
64: 336-346.

Robricuez V., Vives F.,, 1984 — Copepodos de las aguas portuarias de Malaga. Investi-
gaciones Pesqueras 48: 235-254.

Rost M., Vaissire R., 1952b — Catalogue préliminaire des Copépodes de I’Afrique du
Nord. Bulletin de la Société d’histoire naturelle de I’Afrique du nord 43: 164-176.

Rose M, Vaissitre R., 1953 — Catalogue préliminaire des Copépodes de I’Afrique du
Nord. Bulletin de la Société d’histoire naturelle de I’Afrique du nord 44: 83-99.

105






