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Within Northern Africa, Morocco is distinguished by its remarkable 
diversity of freshwater fish species. This diversity is characterised by a 
high level of endemism, which is largely due to the country’s unique 
geographical location and the complexity of its hydrographic network. 
Salariopsis atlantica (Doadrio, Perea & Yahyaoui, 2011) is an endangered 
(EN) Moroccan endemic species, historically confined to the Sebou Basin, 
where it is known from only a few locations. This study reports new 
populations of the Moroccan blenny further upstream on the Ouargha River, 
notably at Ghdir Hamma, as well as downstream from Asfalou Reservoir. 
This expands the species' known range, which is a key to promoting its 
conservation. These newly discovered populations are reported from 
habitats heavily impacted by increasing anthropogenic pressures and 
invasive alien species. This highlights the need for targeted conservation 
strategies integrating local threat management, habitat restoration, and 
exotic species control to ensure the sustainability of this rare species.
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INTRODUCTION 

Morocco's geographical position at the crossroads 
between the Atlantic Ocean to the west and the 
Mediterranean Sea to the north, combined with the 
diversity of its landscapes and the importance of its 
hydrographic network, contributes significantly to the 
richness and endemism of its fish fauna. The country 
possesses the most developed inland water network in 
North Africa, mainly fed by water originating from the Atlas 
and Rif mountain ranges (Azeroual et al., 2000; Chillasse 
et al., 2001; Keltoum, 2022). Consequently, the freshwater 
fish fauna of Morocco is richer and more diverse than 
that of other North African countries (Pellegrin, 1921; 
Azeroual, 2003). The Moroccan freshwater ichthyofauna 
is characterised by a high level of endemism. For instance, 
it includes the only representative of the family Cobitidae 
in North Africa (Ford et al., 2020).
The family Blenniidae comprises 402 species of small 
marine fishes that primarily inhabit coastal ecosystems 
(Froese and Pauly, 2025). Some species are also capable of 
inhabiting estuarine and riverine environments. They are 
oviparous, and the male guards the eggs after spawning 
(Paugy et al., 2003; Froese and Pauly, 2025). Their bodies 
are elongated, slimy and scaleless. They possess large 
heads with short snouts and mouths lined with strong 
teeth. The dorsal fin is long and continuous, the anal fin 
is similarly elongated, and the caudal fin is rounded or 
truncated. Tentacles or filaments on the head serve as 
important diagnostic characters for distinguishing species 
(Paugy et al., 2003).
Recent taxonomic and phylogenetic studies have led to a 
revision of the genus Salaria Forsskål, 1775, resulting in 
the reclassification of several species previously included 
within this genus. These species have been assigned to 
a new genus, Salariopsis Vecchioni, Ching, Marrone, 
Arculeo, Hundt and Simons, 2022, which was established 
and based on both morphological and molecular evidence. 
The new genus is characterised by fewer soft dorsal and 
anal rays than species of the genus Salaria (Vecchioni et al., 
2022). This recently described genus currently comprises 
five species: Salariopsis atlantica (Doadrio, Perea and 
Yahyaoui, 2011); S. economidisi Kottelat, 2004; S. fluviatilis 
(Asso, 1801); S. renatorum Yoğurtçuoğlu et al., 2023 and 
S. burcuae Yoğurtçuoğlu et al., 2023 (Yoğurtçuoğlu et al., 
2023; Froese and Pauly, 2025).
The Moroccan blenny Salariopsis atlantica is an 
extremely rare endemic species restricted to Morocco. Its 
distribution is confined to a small area within the Sebou 
River Basin. According to the IUCN Red List, the species is 
classified as Endangered (EN) (Doadrio et al., 2011). This 
study provides new records and additional information 
on this species, which has received limited scientific 
attention to date and for which further data are essential 
for conservation purposes.

MATERIALS AND METHODS

Specimens of S. atlantica were captured as part of routine 
hydrobiological and monitoring studies on the presence 
and impact of invasive species in Morocco, which we have 
been conducting since 2014. Field surveys were carried 
out in different regions of the country, mainly in northern 
Morocco, including the Moulouya Basin, the Middle Atlas 
Mountains and the Sebou Basin (Fig. 1). 

Fig 1. Distribution of Salariopsis atlantica in Morocco, showing 
new records in red and previously known records in green (from 
Doadrio et al., 2011; IUCN 2022; iNaturalist 2025)

Fish were collected using a triangular landing net 
consisting of a 40 cm wide metal frame equipped with a 
fine mesh net (3 mm mesh size), suitable for capturing 
small species. Additionally, a cylindrical trap with guiding 
wings (eel trap) was used. The device, equipped with a 
non-return funnel, measures 1 m in length and 30 cm in 
diameter. The guiding wings are 120 cm long and 50 cm 
high, and the mesh size is 2 mm. 
Sampling lasted approximately one hour over an area of 
10 m² at each station. Native fish were returned to the 
water after being measured (see Taybi et al., 2020 for 
further details). Two reference specimens of S. atlantica 
were preserved in 90% ethanol solution and deposited at 
Sidi Mohamed Ben Abdellah University in Fez, Morocco 
(catalogue numbers: SA-SE:1and2). 
Salinity, pH, dissolved oxygen and water temperature 
were measured in situ using a multiparameter probe 
(WTW, MultiLine P4). The total length (TL) of specimens 
was measured to the nearest 0.1 mm, and the total 
body weight (W) was recorded to the nearest 0.01 g. 
Measurements were taken in situ using a digital calliper 
and an electronic balance. 
Fish sampling for the present study was conducted in 
accordance with Moroccan legislation and was approved 
by Sidi Mohammed Ben Abdellah University, Faculty of 
Sciences Dhar El Mahraz (Fez, Morocco). 
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RESULTS

New populations of the Moroccan blenny Salariopsis 
atlantica were discovered further upstream in the 
Ouargha River Basin, specifically in areas known as Ghdir 
Hamma and Asfalou. These locations are more than 160 
km upstream from the previously known occurrence of 
the species. 
At these new sites, populations of S. atlantica coexist with 
other native fish species, including Carasobarbus fritschii 
(Günther, 1874) and Luciobarbus maghrebensis Doadrio, 
Perea and Yahyaoui, 2015. Invasive fish species were 
also detected at the sampling sites, namely Gambusia 
holbrooki Girard, 1859 and Lepomis gibbosus (Linnaeus, 
1758). 
During the sampling period, water temperature at both 
stations ranged between 21 and 25 °C. Dissolved oxygen 
concentrations ranged from 8.28 to 11 mg·L⁻¹, pH values 
ranged from 7.13 to 7.5, and electrical conductivity 
ranged from 647 to 1000 µS·cm⁻¹ (Table 1). These sites are 
subject to significant anthropogenic pressure related to 
tourist activities, including trampling of riverbanks, local 
pollution and disturbance of springs.

Table 1. Sampling locations and mean values of physicochemical water parameters at the study sites where Salariopsis atlantica 
was found

Location GPS Sampling date Number of 
individuals pH Electrical conductivity 

(µS·cm-1)
Dissolved oxygen

(mg·L-1)
Temperature

(°C)

Asfalou 34°37'41.5"N 
4°11'27.5"W 13/07/2024 11 7.5 ± 0.09 647 ± 13 11 ± 0.1 21± 05

Ghdir Hamma 34°42'03.0"N 
4°17'49.0"W 30/07/2025 8 7.13 ± 0.03 1000 ± 25 8.28 ± 0.08 25 ± 0.7

All specimens exhibited the same morphotype. The size 
and weight of the collected individuals ranged from 5.8 to 
6.1 cm (total length measured to the tip of the caudal fin) 
and from 1.89 to 2.25 g. The body is rounded anteriorly, 
and becomes laterally compressed towards the caudal 
region, resulting in a fusiform body shape (Fig. 2).
The examined individuals possessed 12 spiny rays and 
16 soft rays in the dorsal fin, as well as 2 spiny rays and 
16 soft rays in the anal fin, which is consistent with 
values reported for Salariopsis atlantica and partially 
overlaps with those of closely related species. Diagnostic 
characteristics are mainly based on cephalic features and 
colouration. 
The studied specimens display a thick single supraocular 
tentacle, 3 supratemporal canal pores, 8 circumorbital 
canal pores and 7 preopercular canal pores, which 
correspond to the original description of S. atlantica. The 
absence of rows of black dots on the cheeks, combined 
with the presence of blue cephalic pores and bluish spots 
in the gular region, allows S. fluviatilis and S. economidisi 
to be excluded. All of these characteristics (Table 2, Figs. 
2 and 3) confirm the identification of the specimens as S. 
atlantica, in accordance with the descriptions provided by 
Doadrio et al. (2011) and Vecchioni et al. (2022).

Table 2. Morphological data of Salariopsis atlantica specimens collected from the study sites. Diagnostic characters of S. atlantica, 
S. economidisi and S. fluviatilis. Dorsal-fin rays (D), anal-fin rays (A), caudal-fin rays (C), cephalic pores of the supratemporal canal 
(Cpstc), cephalic pores of the preopercular canal (Cppoc), cephalic pores of the circumorbital canal (Cpcoc) and supraocular 
tentacle (Sot). Superscripts indicate source: a Kottelat (2004), b Doadrio et al. (2011), and c Tiralongo (2020).

Diagnostic characters Specimens of S. atlantica 
collected from the study sites S. atlantica S. fluviatilis S. economidisi

D XII 16 XII-XIII 16-17 b XII-XIII 16-17 c XII-XIII 16-17 a

A II 16 II 16-17 b II 16-19 b II 16-19 b

C 7 - - -

Cpstc 3 3 b - -

Cppoc 7 7-9 b 9-10 b 10-11 b

Cpcoc 8 8-9 b 8 b 8 b

Sot Thick and simple Thick and simple b Branched b Simple b
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Fig 2. Specimens of Salariopsis atlantica collected from the study sites

Fig 3. Head of a reference specimen of S. atlantica: (a) lateral view; (b) dorsal view
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DISCUSSION

This study provides new information and distributional 
records of the endangered Moroccan endemic species S. 
atlantica, significantly expanding its known distribution 
range. The distribution of S. atlantica is restricted to 
the Oued Bouhlou River and the Ouargha River sub-
watershed, making it endemic to the Sebou River Basin in 
Morocco (Doadrio et al., 2011; IUCN, 2022). 
Salariopsis atlantica remains a poorly studied and rarely 
reported freshwater fish species. Until recently, it was 
mainly known from the lower reaches of the Ouargha 
River. However, the present study revealed new upstream 
locations where large populations were observed, 
including Ghdir Hamma and downstream of the Asfalou 
Reservoir. Nevertheless, these sites are exposed to 
increasing tourist pressure, which represents a potential 
threat to this fragile habitat by altering water quality 
and compromising ecological conditions essential for the 
survival of the species.
Due to the various threats affecting its entire range, S. 
atlantica is listed as Endangered (EN) on the IUCN Red List 
(IUCN, 2022). The Sebou River Basin is recognised as one 
of the most polluted hydrological systems in Morocco. The 
main sources of pollution include urban and agricultural 
wastewater discharges, intensive agricultural activities 
and drainage water from the watershed (Kaioua et al., 
2022). 
Along the Ouargha River, activities such as pesticide use, 
discharge of olive-mill waste and vehicle washing may 
seriously threaten S. atlantica and aquatic biodiversity 
in general. The release of industrial oils and wastewater 
can lead to liver damage, increased neurotoxicity and 
locomotor disorders in fish (Péan, 2012; Laurent, 2023). 
Hydrocarbons can directly affect aquatic organisms by 
causing physical injuries such as irritation and burns, and 
they may also have toxic effects on the reproduction and 
development of aquatic species (Zeghouati et al., 2024).
Climate change also directly affects the reproductive 
phenology of species, primarily through changes in 
temperature and hydrological regimes (Moussa et al., 
2022; Laurent, 2023). It may reduce distribution ranges 
through the progressive drying of aquatic ecosystems, 
thereby rendering certain habitats unsuitable for species 
survival (Gamboa, 2011). 
Morocco is currently experiencing a prolonged drought 
lasting more than six years, which has severely depleted 
available water resources. This situation has resulted in a 
significant decline in river discharge and the partial drying 
of groundwater resources, affecting sensitive species such 
as S. atlantica and Cobitis maroccana Pellegrin, 1929. 
Another significant threat is biological invasion, which 
represents a major global environmental issue. Invasive 

species are responsible for considerable losses in 
biodiversity and ecosystem services (Dgebuadze et al., 
2018; Haubrock et al., 2021; Mabrouki et al., 2025a). The 
Sebou Basin has recorded the highest number of exotic 
species introductions in Morocco (Taybi et al., 2023). 
Nearly half of these introductions to freshwater 
ecosystems were intentional, mainly through fish stocking 
programmes involving exotic fish. These introductions 
are also associated with the aquarium trade and the 
commerce of ornamental plants and animals (Taybi et al., 
2023, 2024; Mabrouki et al., 2023a, b, 2025b).
Highly invasive fish species such as Poecilia reticulata 
Peters, 1859, Carassius auratus (Linnaeus, 1758), 
Gambusia holbrooki Girard, 1859 and Xiphophorus 
hellerii Heckel, 1848 are confirmed to occur in Morocco's 
inland waters (Mabrouki et al., 2020; Taybi et al., 2023; 
El Caidi et al., 2025a, b, c). These species may contribute 
to the decline of native populations through predation, 
competition or the transmission of diseases and parasites 
(Brewer et al., 1999; Gozlan et al., 2005; Hassan et al., 
2008; Peeler et al., 2011; Portilla et al., 2023). 
An example is the Asian anchor worm Lernaea cyprinacea 
Linnaeus, 1758, which parasitises two endemic species in 
the Sebou Basin, namely Carasobarbus fritschii (Günther, 
1874) and Cobitis maroccana (Pellegrin, 1929) (El Caidi et 
al., 2025b).

CONCLUSION

Salariopsis atlantica is an endangered endemic species 
with a very restricted distribution range, making it 
particularly vulnerable to environmental disturbances. 
Prolonged drought, aquatic pollution and the introduction 
of invasive alien species represent major pressures that 
could lead to a significant decline in its populations or even 
to its extinction if appropriate conservation measures are 
not implemented.
The discovery of new populations highlights the 
importance of strengthening monitoring and conservation 
efforts. Establishing a regular monitoring programme is 
essential for assessing population dynamics, demographic 
structure and long-term viability. 
Furthermore, reducing anthropogenic pressures, 
particularly habitat degradation, pollution and the 
introduction of invasive species, must be prioritised.
Close collaboration among scientists, conservation 
experts and ecosystem managers is therefore essential 
to develop and implement appropriate management 
strategies. The preservation of aquatic ecosystems and 
the sustainable management of water resources are key 
factors for ensuring the long-term conservation of this 
vulnerable species.
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NOVI PODACI O RASPROSTRANJENOSTI
ENDEMSKE MAROKANSKE RIBLJE VRSTE
Salariopsis atlantica (Doadrio, Perea & Yahyaoui, 
2011)

SAŽETAK

Unutar sjeverne Afrike, Maroko se odlikuje izvanrednom 
raznolikošću slatkovodnih vrsta riba. Ovu raznolikost 
karakterizira visoka razina endemizma, što se uvelike 
može pripisati jedinstvenom geografskom položaju i 
složenosti njezine hidrografske mreže u zemlji. Salariopsis 
atlantica (Doadrio, Perea & Yahyaoui, 2011) je ugrožena 
(EN) marokanska endemska vrsta, povijesno ograničena 
na bazen Sebou, gdje je utvrđena na samo nekoliko 
lokaliteta. Ova studija daje podatke o novim populacijama 
ove vrste dalje uzvodno na rijeci Ouargha, posebno kod 
Ghdir Hamme, kao i nizvodno od akumulacijskog jezera 
Asfalou. To proširuje poznati raspon vrste, što je ključno 
za promicanje njezinog očuvanja. Ove novootkrivene 
populacije zabilježene su u područjima koja su snažno 
pogođena sve većim antropogenim pritiscima i invazivnim 
stranim vrstama. To naglašava potrebu za ciljanim 
strategijama očuvanja koje integriraju lokalno upravljanje 
prijetnjama, obnovu staništa i kontrolu novih vrsta kako bi 
se osigurala održivost ove rijetke vrste.

Ključne riječi: rijetke riblje vrste, sliv Sebou, invazivne 
vrste, slatkovodne ribe, očuvanje
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