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Abstract

Taking into account the vast area of North Africa, the freshwater gammarid fauna of this area remains rather poorly studied.
So far, 20 species of the three following genera: Echinogammarus (11 species), Gammarus (8 spp.) and Chaetogammarus (1 sp.)
have been reported from the area in literature. Another species, Echinogammarus pungens (H. Milne Edwards, 1840) was found
in the river Titria (Oued Titria), north-western Tunisia, in April 2010. Individuals of both sexes including ovigerous females
and juveniles were recorded at the site. This is the first report of this species from Tunisia and from North Africa extending
the checklist of freshwater gammarid fauna of North Africa to 21 species. Interestingly the species has apparently replaced
Echinogammarus tacapensis (Chevreux et Gauthier, 1924), reported from the same section of the Titria River in 1981. Such
radical exchange of gammarid fauna and sudden appearance of previously unknown species from Africa remains mysterious.
Two tentative explanations of that phenomenon are taken into account. First, that E. pungens is in fact a circum-Mediterranean
species and was simply overlooked in this area before. Second, that the species is a recent migrant to North African inland waters,

introduced accidentally either by humans or by waterfowl.
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Introduction

Gammaroidea (or gammarids) are the most diverse
crustacean group in Palearctic inland surface waters, with
772 species described so far (Balian ez al., 2008). The Medi-
terranean area is one of the most important hotspots of gam-
marid diversity in this biogeographic region (Vaindla et al.,
2008) and an important glacial refugium for European fauna
(Hewitt, 2000; 2004; Husemann et al., 2014). Two genera:
Gammarus Fabricius, 1775 and Echinogammarus Stebbing,
1899, are predominant in the Mediterranean in terms of the
species number (Pinkster, 1971; Pinkster & Goedmakers,
1975; Karaman & Pinkster, 1977; Karaman, 1993; Pinkster,
1993). However, the gammarid fauna of inland waters of the
south Mediterranean coast remains poorly studied —only 19
species belonging to both the aforementioned genera and
one species of Chaetogammarus Martynov, 1924 (Fadil et
al., 2009b) have been reported so far, from a large area of
the Maghreb region and adjacent countries. A checklist of
all the gammarid species reported from North African coun-
tries is provided in Table 1.

Material and Methods

Amphipods were collected from two localities on the
River Titria in April 2010 (Figs 1 and 2). The samples
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were gathered with a benthic hand-net, from all avail-
able habitats, and preserved in 96% ethanol directly in
the field. In the laboratory, the material was identified to
the species level under a Nikon SMZ-800 stereomicro-
scope, based on available literature (Stock, 1968; Pink-
ster, 1971; Pinkster & Goedmakers, 1975; Karaman &
Pinkster, 1977; Pinkster, 1993). Drawings based on the
permanent Euparal fixed microscope slides of male gam-
marid appendages were made according to the procedure
described by Coleman (2003).

Results

Echinogammarus pungens (H. Milne Edwards, 1840)

Gammarus pungens H. Milne Edwards, 1840: 47,
figs. 32-34

Echinogammarus pungens; G. Karaman, 1993: 71-
76, figs. 26-29; Pinkster, 1988: 245-255, fig. 2; Stock,
1968: 22-30 figs. 1-4; Pinkster, 1993: 80-85, figs. 32-34.

Material: Tunisia, River Titria, 1 km E from the
Ain Sebaa (Ain Sebah) village, N 36.95702, E 8.93602
(Fig. 1); Tunisia, River Titria, vicinity of the Ouchtata
village, N 36.95984, E 8.98671. Both samples gathered
from stones, clay and tree roots. The material collected
included 74 individuals: 45 males, 22 (incl. 10 oviger-
ous) females, 7 juveniles.
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Fig. 1: Geographical distribution of Echinogammarus pungens.

Diagnosis of Tunisian male specimens: All the mor-
phological features described below are illustrated in Fig.
3. Medium large species, the maximum length of males

Fig. 2: Habitat of E. pungens in the Titria River, Tunisia.
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was 13 mm (females did not exceed 11 mm). Peduncle
segments of antenna I progressively shorter, armed with
some tufts of setae as long as or slightly shorter than the
diameter of peduncle segments. Main flagellum with 22-
27 segments, accessory flagellum with 4-6 segments.
Gland cone of antenna II short and straight. Peduncle
segments 4 and 5 of antenna II armed with 4-6 groups of
setae up to twice as long as the diameter of the peduncle
segments. Several groups of shorter setae placed on the
lateral and dorsal surface of the peduncle segments. Flag-
ellum up to 16 segments with calceoli, armed with short
setae. The first segment of mandible palp unarmed. Infe-
rior margin of the second segment armed with up to 15
setae, as long as or slightly shorter than the diameter of
the segment. The third segment bears 3 groups of A-setae,
1-2 groups of B-setae, ca. 20 D-setae, and 4-5 E-setae.
Coxal plates I to IV with numerous small notches, each
set with a long or medium-long setule. Additional few
setaec may be visible on the lateral surface. Gnathopod I
moderately setose with propodus ca. 1.5 times as long as
wide. Palm oblique, armed with a medial palmar spine
and 2-4 angle palmar spines. Dactylus hardly reaching
the palmar angle. Propodus of gnathopod II with more
transverse palm, also with medial spine and 2-4 angle
spines. Pereiopod Il and IV armed with many groups
of long setae (on pereiopod III setae are longer than on
pereiopod 1V), particularly along the posterior margins.
Basis of pereiopod V ca. 1.5 times long as wide, almost
rectangular with backwards protruding lobe. Posterior
margin with small notches, each armed with a short seta.
In pereiopod VI and VII, the basal segments are longer
and more slender without the backward protruding lobe.
The posterior margin armed with longer setae compared
to pereiopod V. Inner surface of pereiopods V to VII
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Fig. 3: Morphology of E. pungens (adult male) from the Titria River, Tunisia. A — antenna I, B — antenna II, C — mandibular palp,
D — gnathopod I, E — gnathopod II, F — pereipod III, G — pereiopod IV, H — pereiopod V, I — pereiopod VI, J — pereiopod VII, K —
uropod III, L — urosome (lateral view), M — epimeral plates I-11I, N - telson

armed with increasing number of setac. Margins of merus
and carpus with moderate number to large number of se-
tae, much longer than the accompanying spines. Uropod
III elongated, uniramous with squamose endopodite. The
second exopodal segment is a little longer than the distal
spines. Exopodite bears numerous long and plumose se-
tae along its inner and outer margin. Telson lobes about
twice as long as wide, armed with a distal group of a
few spines and some longer setae. One more group of
spines and setae placed at about half of the telson length.
First urosome segment with a distinct dorsal excavation
“saddle” in front of a distinctly compressed dorsal eleva-
tion. Urosome segments II and III with lower elevations.
Armature of urosome segments consists of one dorsal
and two dorsolateral groups of spines and setae. Epime-
ral plate I rounded, epimeral plates II and III moderately
to sharply pointed, armed with numeorus setae along the
inferior margin.

Type locality: Since the type material and type lo-
cality are not known, Stock (1968) designated the neo-
type locality: France, dept. Pyrenees Orientales, Fontaine
d’Estramar (=Fontaine de Salses), North of Salses.

Habitat: The species is known to occur in waters with
high ionic content, often brackish, such as river mouths,
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deltas, lagoons, mineral springs or lakes with substantial
water movement (Stock, 1968; Pinkster, 1993). In Tuni-
sia we found it in a slowly flowing lowland river with
clay and stony bottom with banks overgrown by trees,
with roots exposed and submerged in water.

Distribution: So far the species has been reported
from the Northern Mediterranean region (Fig. 1), rang-
ing from the Iberian Peninsula (Ebro River delta) on the
west, through the French coastal area, Tyrrhenian and
Adriatic coasts, south-east to Peloponnesus Peninsula.
Echinogammarus pungens was found also on Menorca
and Sardinia. Our finding in Tunisia is the first report of
this species from the Southern Mediterranean region and
from the African continent.

Remarks: The species is known for its remarkable
morphological variability, not only among populations
from different geographic locations but also seasonally
(Pinkster, 1988). The differences consist mostly in the
length and density of setation on antennae, pereiopods,
coxal and epimeral plates as well as the height of urosomal
elevations (Pinkster, 1993). After careful examination of
the Tunisian material and comparison to the redescription
of the neotype material, we can conclude that the speci-
mens from Oued Titria do not depart from the set of mor-
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phological features defining E. pungens and their variabil-
ity (Stock, 1968; Karaman, 1993; Pinkster, 1993).

Discussion

Our discovery of E. pungens in Tunisia is the first
record of this species on the African coast of the Medi-
terranean Sea. Interestingly, Pinkster (1993) based on
the material collected in 1981, reported exclusive pres-
ence of another species, Echinogammarus tacapensis
(Chevreux & Gauthier, 1924), from the very same sec-
tion of Oued Titria near the Ain Sobaa village. Echinog-
ammarus pungens and E. tacapensis differ significantly
in their morphology. At first sight, the former species is
significantly bigger, reaching over 10 mm of total length,
while the latter does not usually exceed 5 mm. The most
striking difference between the species is visible in the
armature of appendages. In E. facapensis the setation of
pereiopods III-VII, uropod III, telson and also epimeral
plates is extremely poor — there are only few setae and
their length does not usually exceed the length of spines.
Setation of all these appendages and of epimeral plates
is much longer and denser in E. pungens. Also peduncle
of antenna I and mandibular palp have much fewer and
shorter setae in E. tacapensis if compared to the other.
The accessory flagellum in antenna I is only single-seg-
ment (rarely 2 segments are visible in biggest individu-
als) while it has 4-6 segments in E. pungens. Besides,
E. pungens is characterized by the presence of calceoli
on the flagellum of antenna II, but these were never ob-
served in E. tacapensis. As seen from the above, a poten-
tial misidentification of E. pungens individuals from the
Titria River may be ruled out, as they all fit the features
provided as diagnostic for this species well.

Nevertheless, such a radical exchange of gammarid
fauna in this small semidesert river and the sudden ap-
pearance of previously unrecorded species from Africa
remains a rather mysterious phenomenon. Two possible
explanations may be taken into account. One is that the
E. pungens has always been present but overlooked in the
area and that, in fact, it is a circum-Mediterranean spe-
cies. Its sudden appearance in the Titria River could be
the result of colonization from one of its permanent tribu-
taries after extirpation of a former inhabitant, e.g. due to
a temporary desiccation of the river in the past. Obvious-
ly, such explanation remains only speculative. Besides,
the rivers and springs of northern Tunisia are among the
best studied regions of North Africa with E. facapensis
being the only gammarid species recorded in the coastal
area (Pinkster, 1993). The only other gammarids known
from adjacent parts of the country are two easily identifi-
able species: E. simoni, widespread in Tunisia and Algie-
ria, and E. dactylus, known only from the type locality in
the Djebel Gorra Mountains (Pinkster, 1993). Another,
tempting, explanation would be that £. pungens may be
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a recent colonizer in North Africa, either introduced by
humans (making it an alien species in the area) or via
ectozoochory, e.g. by waterfowl. Human-mediated intro-
duction of amphipods is a well-known phenomenon in
Europe, and it may occur overland, presumably via boat
traffic (Bacela-Spychalska et al., 2013) or even overseas
(MacNeil et al., 2010). Echinogammarus pungens, often
inhabiting estuarine waters, would be a perfect candidate
for such overseas transport in ship ballast waters or re-
sidual waters that are usually present in smaller boats or
within biofouling. However, Titria is a small river of no
shipping importance, and far away from any major ports.
Thus, the dispersal of E. pungens by waterfowl would
seem more probable. A possibility that amphipods may
hitch-hike among isolated water bodies using water birds
as a vector was mentioned already by Segerstréle (1954)
and confirmed later by several studies (eg. Daborn, 1976;
Rachalewski et al., 2013). Also, the estuarine habitats fa-
vored by E. pungens are usually inhabited by thousands
of water birds that migrate across the Mediterranean Sea
(Newton, 2008). On the other hand, Rachalewski et al.
(2013) demonstrated experimentally that e.g. for Cran-
gonyx pseudogracilis, such dispersal is effective only
on short distances, below 10 km. To conclude, the un-
expected appearance of E. pungens in the inland waters
of North Africa remains unexplained. Further studies
employing molecular markers to compare the Tunisian
population of the species to those from other regions of
Mediterranean are planned by the authors and will defi-
nitely help to reveal its origin and possible history.
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