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Abstract: The Eurasian otter (Lutra lutra) is a carnivorous, semi-aquatic species found in
Morocco's wild fauna. In 2020, a search for signs of presence combined with the collection
of spraints was carried out in the lower valley of the main course of the Beht river. The
aim of the study was to confirm that the otter does indeed frequent the area and to study
the species diet. Surveys were carried out during which thirty-one spraints were collected,
processed and analyzed in the laboratory. Several signs of otter presence in the lower
valley of Beht river were discovered. This work has highlighted an originality (not reported
to our knowledge for the diet of the Eurasian otter): the consumption of freshwater crab
(Potamon algeriense), especially during dry periods.
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INTRODUCTION

The Eurasian otter Lutra lutra (Linnaeus, 1758) is a carnivorous semi-aquatic mammal
widely distributed across most of Morocco's hydrologic systems (Libois et al., 2015).
Surveys carried out in 1983, 2011, 2012 and 2013 demonstrated its presence in the
North, Middle and High Atlas, Atlantic coastal areas and pre-Saharan areas of Morocco
(Delibes et al., 2012; Libois et al., 2012; Macdonald and Mason, 1984; Riesco et al.,
2020). From 2009 to 2011, a study on the diet and trophic strategy of the otter was
carried out along the Beht river (33°51'14.1 "N 5° 55'26.3 "W upstream and 33°44'00.4
"N 5°56'56.28 "W downstream) to highlight the species' adaptive capacities and
predatory strategies over the seasons, depending on the food resources (Libois et al.,
2015). This study focused on the general definition of the otter's diet and its seasonal
variation, and did not include any specific features of its diet. As part of the study that
we carried out on the species, we found evidence of its presence in the study area and
we were interested in studying its diet and its specificities. In this article, we show the
specific nature of the consumption of freshwater crab (Potamon algeriense) by the
Eurasian otter. Our study was based on the analysis of spraints collected in the field and
on direct observations made during field missions.

MATERIALS AND METHODS

Study Area

Beht river is one of the main wadis in Morocco’s Atlantic region. It rises on the western
edge of the Middle Atlas Course and drains in the northern edge of central Morocco as
far as the Gharb region, where it joins the Wadi Sebou (Laabidi et al., 2016). The study
area extends from the gorges at Amcal n'Ayt Brahim (33°51'14.1"N 5°55'26.3"W) on
the upstream to the confluence of the Beht river with the Rherga river on the
downstream (33°44'00.4"N 5°56'56.28"W). This study area is located between two
dams on Beht river, namely the Ouljet Essoltane dam upstream and the El Kansera dam
downstream. It extends over a distance of approximately 20 kilometres between the two
dams, at an altitude of between 145 m and 152 m. The climate is semi-arid
Mediterranean (300 mm to 400 mm) (Libois et al., 2015).

The selected study area is characterized by habitat units (Fig. 1) as follows:

e The main bed of Beht river with an average flow rate and a depth ranging from
a few centimetres to a maximum of 2 metres.

e Two islands, one upstream and one downstream of the study area.

e The riparian vegetation, discontinuous in some areas and dominated by woody
vegetation consisting of tamarisk (Tamarix gallica), wild tobacco (Nicotiana
glauca) and milk thistle (Silypbum marianum) on the silty substrates, and chaste
trees (Vitex agnus-castus) and oleander (Nerium oleander) on the rocky areas.

e Beyond the riparian area, almost the entire area is farmland, with the exception
of two plots that have retained their natural appearance.

The following animals are species of conservation interest that have been recorded in
the study area and its immediate surroundings: the Brown-throated Martin (Riparia
paludicola mauritanica), the Lanner Falcon (Falco biarmicus erlangeri), the Peregrine
Falcon (Falco peregrinus brookei), the Freshwater Crab (Potamon algeriense), three
species of Bivalves (Unio gibbus, Unio foucauldianus and Potamida littoralis), two
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species of wild fish (Luciobarbus maghrebensis and Carasobarbus fritchii) and the
Moorish Tortoise (Testudo graeca) (Hilmi et al. 2023).

B wadi Beht " Riparian vegetation* Small island

* Cultivated areas B Natural vegetation ~— Study area

Figure 1. Land cover in the study area (source: Google Map)

Otter Surveys

Due to the otter’s nocturnal behavior, detecting its presence and assessing its
distribution can only be done by searching for certain indicators. This is because the
species is very difficult to observe; however, it leaves marks in its home range that are
relatively easy to spot, the most reliable being spraints and footprints.

During 2020, we carried out field missions over eight (8) months, with one or two
missions per month lasting one to three days (except during the months of March, April,
May, and August due to the COVID 19 pandemic), searching for signs of otter presence
(spraints, footprints and burrows).

Surveys were carried out at seven (7) pre-selected stations spread along the study area
(2 to 2.5 km apart) in accordance with an inventory protocol validated by the
International Union for Conservation of Nature (Reuther et al., 2000), which
recommends selecting a sampling sector every x kilometres of watercourse, with this
distance (x) varying according to the desired precision of the inventory, so that, at the
scale of the study area, all of its sectors are more or less equally distributed (Varanguin
and Sirugue, 2008). The protocol was adapted to the context of the study area by
increasing the number of survey points per kilometre compared with the standard
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kilometres of the protocol. We searched for signs of otter presence along the banks of
the Beht river . At each station, the survey was carried out on both banks, as far as
possible over a distance of around 300 m upstream and 300 m downstream of the station
reference point, as indicated in the protocol. The geographical coordinates of each
station, together with their altitudes, are shown in Figure 2.
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Figure 2. Location of the study area at Beht river (source: QGIS 3.30.3)

Otter spraints (faeces) are unique and characterize this species. They contain solid
elements, fish scales and bones, small bones, clearly visible in a shapeless mass. They
are deposited in plain view on solid surfaces such as stones, pebbles, concrete
structures, etc. As they gradually dry out, they adhere to the surface on which they were
deposited, sometimes on the vertical edges of rocks, and can stay in place for several
weeks (Thiriet and Mercier, 2006). The spraints observed in the study area were divided
into two categories:
e Fresh spraints: They appear colored black or shiny brown-black with a Strong
smell of slightly musky fish oil (Figure 3).
e Old or dry spraints: They appear dry and greyish to whitish with less odour as
compared to fresh spraints (Figure 3) (Cognet and Veaux, 2019).
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Figure 3. Fresh (a) and dry (b) otter spraints in the study area (Photo credit: A. Mahamoud)

Treatment of Faeces

In the missions conducted, all the spraints observed were collected in freezer bags and
transported to the laboratory for analysis. The collection of the spraints is summarized
in Table 1. Once in the laboratory, the spraints were soaked in water for 48 hours, then
separated from their substrate by sieving through a 1 mm sieve with tap water and then
dried in an oven.

Table 1. Summary of the spraints collected at each station

Station Number Number of Spraints
Collected
01 8
02 12
03 0
04 2
05 0
06 8
07 2
Total 31

Sorting was carried out with forceps by spreading the samples in small streaks on a
petri dish under strong lighting of a binocular magnifying glass. This treatment
technique was also used by Libois et al. (1987) in Brittany inland to investigate the diet
of otter populations. The occurrence and frequency of occurrence of each zoological
group was then determined.

RESULTS AND DISCUSSION

The results of the otter’s overall diet obtained after the treatment of the thirty-one (31)
collected spraints are presented in Figure 4.
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Figure 4. Frequency of occurrence of each zoological group in the 31 spraints collected.

These results show that the otter population in our study area has a classic diet, for the
majority fish, but also including prey from other zoological groups (birds and
crustaceans). We noticed the specific presence of the freshwater crab Potamon
algeriense in the spraints, especially during the summer period (end of June and July)
when fish are scarce due to temporary drying of the Beht river (Fig. 5).
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Figure 5. Photos of remains of fish bones (a), freshwater crab claws (b), bird bones and feathers (c),
found in otter spraints (Photo credit: A. Mahamoud)
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The study of otter diet carried out by Libois et al. (2015) along Beht river generally
showed that otters in Morocco have a “classic” and highly diversified diet, with fish
predominating. The results obtained from processing the samples taken in the field
correspond to our previous conclusions. Our study revealed a significant abundance of
fish, but also noted the presence of crustaceans and birds.

During our most recent observations in July 2020, we noted a slight predominance of
the remains of freshwater crabs belonging to the Potamidae family (Potamon
algeriense) as well as birds in the spraints collected. This situation is probably due to a
considerable reduction in fish stocks, forcing the otter to feed according to the resources
available in its environment. The consumption of freshwater crabs by otters is further
proof that they hunt by favoring the least effort: the amount of energy obtained by
consuming a prey item must exceed that required to capture it (Bouchardy, 1986).
Consequently, the prey hunted is not necessarily the largest, but rather the most
abundant and/or the easiest to catch (Lanszki et al., 2001). It is therefore logical for
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otters to choose smaller, slower-moving prey, such as freshwater crabs, in order to save
energy, especially that they do not stalk and hunt mainly by sight, often by stealth
attacks from behind (Bouchardy, 1986).

The consumption of freshwater crabs Potamon algeriense by otters has not been
reported before in Morocco, making our discovery a major contribution to our
understanding of the ecology of this species. The current habitats in the study area seem
relatively favorable for presence of the species, since they offer areas of shelter, food
(fish and other prey) and water, three elements that are essential for its survival
(Sordello, 2012).

CONCLUSION

Following the otter survey missions carried out in the lower Beht river , several signs
of otter presence were recorded confirming that the Eurasian otter (Lutra lutra) is
indeed present in the defined study area. Footprints were observed and spraints were
also collected from the study area. The data revealed that the otter consumes mainly
fish, which is traditionally known. However, we found that during the dry period when
the Beht river is temporarily dry, birds and the freshwater crab, a crustacean that has
never been mentioned in the literature is also an otter prey species. Here we have seen
how the Eurasian otter has adapted to its aquatic environment by opting to prey on
freshwater crabs. This adaptation demonstrates not only its ability to exploit available
resources efficiently, but also the fragile balance that exists within the ecosystems of
Beht river . Our findings concerning the consumption of freshwater crabs by the
Eurasian otter have the merit of reinforcing the evidence of the considerable plasticity
of this species in its diet.
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RESUME : LE CRABE D’EAU DOUCE (POTAMON ALGERIENSE) DANS
LE REGIME ALIMENTAIRE DE LA LOUTRE EURASIENNNE (LUTRA
LUTRA) DE LA BASSE VALLEE DU WADI BEHT AU MAROC

La loutre eurasienne (Lutra lutra) est une espéce carnivore semi-aquatique présente
dans la faune sauvage du Maroc. En 2020, une recherche d’indices de présence
combinée a un recueil d'épreintes a été réalisee dans la basse vallée du cours principal
de I’oued Beht. Le but de I’étude était de confirmer que la loutre fréquente
effectivement la zone et d’étudier le régime alimentaire de I’espece. Des enquétes ont
été réalisées au cours desquelles trente et une épreintes ont été collectées, traitées et
analysées en laboratoire. Plusieurs indices de presence de loutres dans la basse vallée
de Wadi Beht ont été découverts. Ce travail a mis en évidence une originalité (a notre
connaissance, non rapportée en ce qui concerne le régime alimentaire de la loutre
eurasienne) : la consommation de crabe d’eau douce, notamment en période de
sécheresse.
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RESUMEN : CANGREJO DE AGUA DULCE (POTAMON ALGERIENSE)
EN LA DIETA DE LA NUTRIA EURASIATICA (LUTRA LUTRA) EN EL
VALLE INFERIOR DE WADI BEHT, MARRUECOS

La nutria Eurasiatica (Lutra lutra) es una especie carnivora semi-acuatica que forma
parte de la fauna silvestre de Marruecos. En 2020, fue llevada a cabo una busqueda de
signos de presencia combinada con la colecta de fecas, en el valle inferior del curso
principal del Wadi Beht. El objetivo del estudio fue confirmar que la nutria en efecto
frecuenta el rea, y estudiar la dieta de la especie. Los relevamientos fueron llevados a
cabo, colectando treinta y una fecas, que fueron procesadas y analizadas en el
laboratorio. Fueron descubiertos varios signos de presencia de nutria en el valle inferior
de Wadi Beht. Este trabajo ha destacado una originalidad (no informada, segun nuestro
conocimiento, para la dieta de la nutria Europea): el consumo de cangrejo de agua
dulce, especialmente durante periodos secos.
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