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DIGENEAN SPECIES DIVERSITY IN TELEOST FISHES FROM THE GULF OF GABES, TUNISIA 
(WESTERN MEDITERRANEAN)

DERBEL H.*, CHÂARI M.* & NEIFAR L.*

Summary:

This study is the first attempt to survey the diversity of fish 
digeneans in the Gulf of Gabes (southern coast of Tunisia). A total 
of 779 fishes belonging to 32 species were sampled. 53 species 
of Digenea belonging to 15 families were recorded. Among these 
species, 24 are reported for the first time from the coast of Tunisia. 
We report one new host record, Lecithochirium sp. from Sardinella 
aurita. The Hemiuridae is the dominant family. A host-parasite list 
is presented with the information on the prevalence, abundance 
and mean intensity of each species collected. The diversity of 
Digenea is compared with other localities in the Mediterranean 
Sea and the northern east of Tunisia. The Gulf of Gabes shows the 
lowest diversity linked to the anthropogenic activities and impact of 
exotic species. The use of Digenea as indicators of the state of the 
ecosystem is discussed.

KEY WORDS: Digenea, biodiversity, teleost fishes, Gulf of Gabes, 
Tunisia.

Résumé : DIVERSITÉ DES ESPÈCES DE DIGÈNES DES POISSONS TÉLÉOSTÉENS 
DU GOLFE DE GABÈS, TUNISIE (OUEST DE LA MÉDITERRANÉE)

Cette étude est la première contribution à la connaissance de la 
diversité des digènes de poissons du Golfe de Gabès (côtes sud 
de la Tunisie). 779 poissons appartenant à 32 espèces ont été 
examinés. 53 espèces de Digenea appartenant à 15 familles ont 
été récoltées. Parmi ces espèces, 24 sont signalées pour la première 
fois sur les côtes de la Tunisie. Nous avons signalé un nouvel hôte, 
Lecithochirium sp., récolté de Sardinella aurita. Les Hemiuridae 
sont la famille la plus fréquente. Une liste des parasites et de leurs 
hôtes est présentée, en ajoutant des informations sur la prévalence, 
l’abondance et l’intensité moyenne de chaque espèce récoltée. La 
diversité des Digenea est comparée avec celle des autres localités de 
la Méditerranée et les côtes nord de la Tunisie. Le Golfe de Gabès 
possède la diversité la moins élevée à cause de l’activité anthropique 
et de l’impact des espèces exotiques. L’utilisation des Digenea 
comme indicateurs de l’état de l’écosystème est discutée.

MOTS-CLÉS : Digenea, biodiversité, poissons, téléostéens, Golfe de Gabès, 
Tunisie.
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INTRODUCTION

The Gulf of Gabes, located in the south eastern 
part of Tunisia, is considered as one of the 
most productive areas in the Mediterranean 

(Boudouresque & Meinesz, 1982). It is also the most 
important area for fishing in Tunisia (Jabeur et al., 
2000). The coexistence of various industrial and urban 
activities in this region disrupts the stability of the 
ecosystem. Trawling is the most anthropogenic activity 
that disrupts the growth of seagrass and its associated 
fauna in the Gulf of Gabes (Ben Mustapha, 1995). 
After habitat destruction, introduced species are the 
second greatest threat to the local fauna.

Because of their great diversity in terms of number of 
species, but also because of their number of life his-
tory strategies, there is an increasing interest in using 
parasites as biological or ecological indicators of their 
fish host life conditions. Indeed, parasite communi-
ties appear to be important drivers of biodiversity, 
shape host population dynamics, alter interspecific 

competition and influence energy flow (Marcogliese, 
2005). Moreover, all these factors can be influenced by 
environment disturbance (Sasal et al., 2007). Thus, the 
study of parasite communities of fishes can be used to 
identify contaminated habitats (Khan & Thulin, 1991; 
Schludermann et al., 2003) and verify the equilibrium 
of ecosystems (Bartoli et al., 2005). 

Several studies of helminths have been made in the 
Gulf of Gabes such as Monogenea and Cestoda (Neifar 
et al., 2000, 2001, 2004; Derbel et al., 2007). Some 
studies on fish digeneans have been conducted in the 
North of Tunisia (Gargouri Ben Abdallah & Maamouri, 
2008; Gargouri Ben Abdallah et al., 2010). This is 
the first attempt to survey the Digenea fauna off the 
southern coast (Gulf of Gabes). Our study aimed to 
list the Digenea species found in marine fish species 
in the Gulf of Gabes. The results presented in our 
paper also showed a possible use of parasites to reflect 
threats to the ecosystem in this region.

MATERIALS AND METHODS

Fish were caught off the coast of the Gulf of 
Gabes at Skhira (34° 05’ N; 10° 01’ E), Ker-
kennah (34° 45’ N; 11° 17’ E), and Sidi Mansour 
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(34° 46’ N; 10° 48’ E) by local fishermen. The speci-
mens, coming from the coastal fishing, were identified 
using Fisher et al. (1987) and Whitehead et al. (1984). 
These fish were dissected as soon as they had died 
and examined for digeneans. Living parasites were 
partially compressed beneath slide and coverslip and 
examined using an optical microscope. Some para-
sites were slightly compressed between a slide and 
coverslip and fixed with 70 % alcohol. Some living 
specimens were washed in cold saline then fixed in 
hot saline and preserved in 5 % formalin. All fixed 
specimens were stained with Semichon’s acetic car-
mine. After dehydration using graded ethanol series, 
the parasites were cleared in clove oil and mounted 
in Canada balsam for identification.

We use the diversity index M = N/N’ (N: number of 
parasite species/N’: number of fish species examined).

RESULTS AND DISCUSSION

During this study, 779 of teleost fishes from the 
Gulf of Gabes were examined for digenetic 
trematodes, comprising 32 species from 28 

genera and 14 families. 53 species of trematodes were 
collected (Table I). These parasites belong to 42 genera 
and 15 families. 24 species, reported from Mediterra-
nean Sea, are recorded for the first time off the coast of 
Tunisia (Table I). Among these species Lecithochirium 
sp. is reported from a new host Sardinella aurita, but 
it is a preadult that occurs in the swim bladder with 
prevalence of 13.89 % S. aurita may be an accidental 
host (Fig. 1). One metacercariae, Stephanostomum 
sp. encysted on the skin of Mullus surmuletus.

The Hemiuridae Lühe, 1901 represents the dominant 
family (12 species) followed by the Opecoelidae with 
11 species in the Gulf of Gabes (Table I). This result 
is similar to that in the North Adriatic Sea where the 
Hemiuridae is the predominant family (Paradižnik & 
RadujkoviČ, 2007). However, Opecoelidae Ozaki, 1925 
is the most important family in the Scandola Nature 
Reserve off Corsica and off the Lebanese coast (Bartoli 
et al., 2005; Saad-Fares, 1985). Members of Hemiuridae 
generally occur in the stomach, an acid environment 
to which they are well adapted (Bray, 1990; Pankov 
et al., 2006). The predominance of this family in the 
Gulf of Gabes may be a result of the resistance of 
this group to the environmental disturbance. Pérez-del 
Olmo et al. (2007) showed an increase in the diversity 
and abundance of the hemiuroids in the post-oil spill 
samples off the coast of Spain. These authors related 
the predominance of the hemiurids to the enhance-
ment of the populations of the benthic species such as 
the harpacticoid copepods, due to organic enrichment. 
Indeed, Acartia spp. are opportunistic harpacticoids 

which are known to serve as second intermediate hosts 
of a number of hemiuroids (Gibson & Bray, 1986).

The analysis of the diversity of Digenea in the Gulf 
of Gabes shows that the most species of digeneans 
parasitize one host species (46 Digenea species), four 
were found in two host species and two were found 
in three host species. Some Digenea are known to be 
generalist in the Mediterranean Sea, such as Diphteros-
tomum brusinae (Stossich, 1889), Hemiurus communis 
Odhner, 1905, and Lepocreadium pegorchis (Stossich, 
1901). In the Gulf of Gabes, we found them in only 
one host fish although we examined several potential 
hosts. The failure transmission of digeneans to poten-
tial host may be related to environmental changes. 

Fig. 1. – Lecithochirium sp. from Sardinella aurita.

General morphology, ventral view. Scale bar = 150 μm.
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In this case, the helminth infects its preferential host 
species (Mackenzie, 1999). 

The community of Digenea species shows that 16 species 
of fishes are parasitized by different families of Digenea 
species. Little interspecific competition and enough 
available space and resources may exist in the hosts.

In this study, there are more species of Digenea 
than species of fish. The number of helminth spe-
cies per host species was variable. Only Symphodus 
ocellatus (n = 40), Symphodus cinereus (n = 36) and 
Pagrus caeruleostictus (n = 34) were entirely devoid 
of Digenea. By contrast, in the literature, digenean 
parasites are known to be present in these hosts in 
the Mediterranean Sea. For example, in the nature 
reserve off Corsica, five species were collected from 
S. ocellatus and two species from S. cinereus (Bartoli 
et al., 2005). Allopodocotyle pedicellata (Stossich, 1887) 
is collected from P. caeruleostictus off the Lebanese 
coast (Saad-Fares, 1985). Among the possible reasons 
explaining the complete absence of certain Digenea in 
the Gulf of Gabes is the absence or low prevalence of 
the intermediate host. In addition, the environmental 
change can affect parasite transmission. For example, 
Bartoli & Boudouresque (1997) show the low preva-
lence of digenean species from S. ocellatus in the sites 
colonized by the introduced alga Caulerpa taxifolia. 
Many introduced algal species are widespread in the 
Gulf of Gabes such as C. taxifolia, Caulerpa racemosa 
and Halophila stipulacea. As the result of this invasion, 
the infralittoral communities have changed. Several 
authors have described the highly floristic changes, 
which have occurred in invaded areas with C. taxifolia 
(Verlaque & Fritayre, 1994; Villele & Verlaque, 1995). 
The structure of the population of most species of fish 
has changed, and the number of individuals and the 
biomass have declined significantly. As far as inver-
tebrates are concerned, the changes are less conspi-
cuous. It is mainly the numbers of the polychaeta and 

mollusc individuals which have declined. Additional 
sampling is necessary to support these hypotheses.

The analysis of parasite species richness of different 
hosts showed that Sarpa salpa has the richest fauna 
(six species). The helminth fauna of this teleost is 
distinct consisting mainly of members of two families 
(Mesometridae and Gyliauchenidae). These species 
have many adaptive characteristics favouring the sett-
lement on the peculiar gut wall of this herbivorous 
fish and to survive in a medium rich in plant detritus. 
Bartoli (1987) suggested that the digeneans of S. salpa 
are not true parasites but endocommensal symbionts. 
So, these species are not immunogenic, or at least only 
slightly so, since they do not feed upon the host itself 
but upon its intestinal chime. In most cases this results 
in a high parasite density with the co-occurrence of 
the various species.

Several authors use the diversity index M, which 
reflects the digenean species diversity in a specific 
geographical area (Bartoli et al., 2005; Oguz & Bray 
2006; Keser et al., 2007). In the Gulf of Gabes this 
index is M = 1.7. After Bartoli et al. (2005) the highest 
ratio (3.8) is observed in the Scandola Nature reserve. 
By contrast the lowest ratio is reported for the Adriatic 
and North-western Italian coast (M ≤ 2), while an 
intermediate situation is observed for the Eastern 
Mediterranean (M > 2). The diversity of Digenea in the 
Gulf of Gabes is the lowest and closer to that found 
in the Adriatic (Fig. 2). 

The comparison of the data reported for the Sparidae 
in the Gulf of Gabes with the north east of Tunisia 
(M = 2.9) (Gargouri Ben Abdallah & Maamouri, 2008) 
shows lower diversity in the Gulf of Gabes (M = 2.3). 
This result can be explained by the changes in the 
structure and the function of marine ecosystem in the 
south of Tunisia by human activities and the impact 
of exotic species. In contrast, the north coast shows 

Fig. 2. – Digenean species diversity 
in the Gulf of Gabes and other 
areas of the Mediterranean. Scandola 
Reserve (Bartoli et al., 2005), North-
western Italian coast (Orecchia & 
Paggi 1978), Split (Sey, 1970), Mon-
tenegro (RadujkoviČ et al., 1989), 
Greece (Papoutsoglou, 1976), 
Lebanon (Saad-Fares, 1980), Israel 
(Fischthal, 1980), Gulf of Gabes 
(present work).
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lower impact of the trawling because the bottom is 
mainly rocky not favouring this type of fisheries (Ben 
Mustapha et al., 2002). 

Previous studies have identified many factors influen-
cing parasite species richness such as host traits, lati-
tude, geographical range, phylogeny and the number 
of host individuals examined per species. The low 
diversity of Digenea in the Gulf of Gabes shows an 
unstable ecosystem with a decrease of the biomass 
and densities of hosts. In contrast, the higher digenean 
diversity in the Scandola Nature reserve is related to 
the stability of the equilibrium of the ecosystem (Bar-
toli et al., 2005). Thus the diversity of Digenea reflects 
the stability of the site. Parasite communities may be 
good indicators of environmental disturbance because 
they reflect complex interactions between a possible 
stressor and either free-living larval stages or popula-
tions of their intermediate and final hosts (Overstreet, 
1988; Schludermann et al., 2003). On the other hand, 
a diverse and abundant community of parasites may 
be reflective of a diverse and abundant community of 
hosts. Hudson et al. (2006) suggested that a healthy 
ecosystem should be one with many parasites because 
they reflect the presence of many different types of 
organisms based on the variety of complex life cycles 
(Marcogliese & Cone, 1997). The disturbance in the 
Gulf of Gabes is essentially a result of the impact of 
overfishing and the use of destructive fisheries such 
as illegal trawling causing the degradation of Posi-
donia oceanica (Hattour, 1991; Ben Mustapha, 1995; 
Ramos-Esplá et al., 2000). A decline in the cover of 
P. oceanica has been recorded in many parts of the 
Mediterranean Sea, and has been attributed to several 
natural and anthropogenic impacts. Illegal trawling 
has been identified as one of the most important 
direct causes of large scale degradation of P. oceanica 
meadows (Martin et al., 1997; Pasqualini et al., 2000; 
González-Correa et al., 2005; Kiparissis et al., 2011). 
The impact of trawling on P. oceanica produces a 
reduction of canopy cover and an increase of detritus 
by erosion, which has an important influence on the 
invertebrate community (Sánchez-Jerez & Ramos-
Esplá, 1996). Sea grass beds are spatially complex 
and biologically productive ecosystems that provide 
habitats and food resources for a diversified fish fauna 
and act as an important nursery area for many species. 
The damage of this ecosystem causes a qualitative and 
quantitative change in the structure of intermediate 
hosts, and therefore a modification in the frequency 
of Digenea fauna.
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