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ABSTRACT

Wild bees play a crucial role in the functioning of natural ecosystems and in agricultural production 
through their pollination services. However, information on these bees and their distribution remains 
insufficient at the scale of Moroccan ecosystems. For this purpose, an inventory was carried out for a year 
(2021), in three stations in the Maamora forest, using different trapping techniques. This led to collection 
of 209 individuals, representing 21 species (including 2 endemics to Morocco) belonging to 5 families of 
the group Anthophila. These results will help to improve scientific knowledge on the distribution of these 
species and enable their protection.
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Bees play a crucial role in the pollination process, 
which is a key link in the vital cycle of most plants 
(IBPES, 2019). Indeed, pollinating insects, including 
bees, provide ecosystem services to more than 80% 
of the world's flowering plants, including cultivated 
crops (Nath et al., 2023). These pollinating insects are 
responsible for 35% of global agricultural production 
(Klein et al., 2007). Their role in maintaining natural 
ecosystems and agricultural systems is therefore 
paramount. However, bee populations have been 
declining in recent years (Chagnon, 2008; Jactel et 
al., 2020). The decline of pollinating insects, a notable 
consequence of the intensification of modern agriculture, 
is largely attributed to the simplification of landscapes 
and the disappearance of natural habitats (Sánchez-Bayo 
and Wyckhuys, 2019). Pollinating insects are among 
the groups most affected by human activities, pollution, 
biological invasions and the effects of climate change 
(Chagnon, 2008; Nieto et al., 2014; Jactel et al., 2020). 
Studying the status of bee populations, their diversity and 
their densities can therefore serve as an indicator of the 
general state of biodiversity (Zayed and Packer 2005). 
Morocco hosts a flora and fauna of great biodiversity, 
including a bee fauna rich in species, approaching 1000 
species (Lhomme et al., 2020). However, this Moroccan 
apian diversity remains very poorly studied, due to the 
wide spatial distribution of the species and the diversity 

of their habitats in the country (Wood, 2023). Despite 
the wealth of Moroccan bee diversity, comprehensive 
inventories of bee populations in the country remain 
to be completed, particularly in certain regions such as 
the Maamora forest. It is therefore important to better 
understand and monitor the distribution of bees, which 
plays an essential role in the functioning of ecosystems 
and agriculture in Morocco, as elsewhere in the world. 
In this context, the present study will provide new data 
and information on the bees of the Maamora forest. 
A one-year inventory was conducted in 2021, using 
various active and passive trapping techniques. The main 
objective of this study was to identify the bee species 
present in this forest ecosystem. The results obtained will 
also make it possible to propose appropriate management 
measures, to preserve this important community of 
pollinating insects within the Maamora forest.

MATERIALS AND METHODS

The Maamora forest is located on the Atlantic coast 
of Morocco, between Salé and Kenitra in the northwest 
of the country. From north to south, it extends over 
an area of 40 km wide and 70 km long towards the 
east (Belghazi and Mounir, 2016). This forest covers 
approximately 135,000 ha, including 71,000 ha of 
commercial plantations and 64,461 ha of cork oak 
woodlands (Belghazi and Mounir, 2016), representing 
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17% of the total area of cork oak forests in Morocco and 
25% of the area of Atlantic cork oak forests (Aafi, 2007). 
Three sampling stations were chosen according to their 
location in the forest, their distance from the sea, and 
whether the plots were fenced. Fencing prevents pruning 
and wood cutting by the local population, and prevents 
cattle grazing in the undergrowth, which preserves the 
herbaceous and low shrub cover: Station S1 (Kenitra): 
Located in the western part of the forest (34°12'33.34''N; 
06°35'54.78''W), at an elevation of 37 m, it belongs to the 
warm sub-humid bioclimate with maritime influences. 
Station S2 (Sidi Larbi Bouhali): Located in the middle 
part of the forest (34°04'57.73''N; 06°24'38.31''W), 
at an elevation of 134 m, it belongs to the warm sub-
humid bioclimate with maritime influences.  Station S3 
(Zemmour Touirza): Located in the eastern part of the 
forest (34°09'36.1''N; 06°07'04.34''W), at an elevation 
of 164 m, it belongs to the semiarid bioclimate with 
temperate winters and continental influences. 

Several sampling methods were used: Sweep net 
technique whilst undertaking trap checks. Pitfall traps 
(Barber traps): The traps were made with plastic cups 
with a top diameter of 60 mm, placed with the opening 
at the ground level, and covered with wooden branches 
to prevent them from being trampled by animals. Pitfall 
traps allow for the capture of soil-dwelling invertebrates 
(Nageleisen and Bouget, 2009). The distance between 
the traps was 20 m. Coloured bowls: These traps 
consisted of coloured bowls (yellow, orange, white, and 

blue) with a diameter of 15 cm and a height of 13 cm. 
They were filled halfway with a preservation mixture 
(soapy water + salt) and placed at a height of 1.5 m 
above the ground level, in cork oak clearings to attract 
flower visitors. The different traps were installed at three 
stations in stations 1, 2, and 3. In each station, 12 traps 
were set up at distance ranging from 15 to 20 metres 
apart (8 Barber traps, 4 coloured traps one of each of the 
following yellow, white, orange, and blue). Traps were 
checked every 3 weeks for a period of 7 months (April to 
October) during the year 2021. The collected specimens 
were spread out and classified into genera and families. 
They were then carefully grouped into collection boxes 
and sent to the Zoology Laboratory at the University of 
Mons in Belgium for identification. The species-level 
identification was carried out by a group of taxonomists: 
Simone Flaminio, Thomas James Wood, Guillaume 
Ghisbian, Michael Terzo, Pierre Rasmont, and William 
Flordaliso. The material collected was deposited in the 
insect collection of the Centre for Innovation, Research, 
and Training - Rabat (Morocco).

RESULTS AND DISCUSSION

The bee inventory conducted during 2021, at 
different sampling stations within the Maamora forest 
in Morocco, yielded in 209 individuals belonging to 5 
families comprised of 21 species, including 2 endemics 
to Morocco. These belong to the superfamily: Apoidea 
(Table 1).

Table 1. List of species collected in the Maamora forest at sites S1, S2 and S3

Families Species S1 S2 S3
Andrenidae Andrena morio Brullé, 1832 * *

Andrena discors Erichson, 1841 * *
Andrena insignis Warncke, 1974 *

Apidae Apis mellifera intermissa (Buttel-Reepen, 1906) * * *
Bombus terrestris (Linnaeus, 1758) * *
Ceratina albosticta Cockerell, 1931 * * *
Ceratina cucurbitina (Rossi, 1792) * *
Ceratina maghrebensis Daly, 1983 *
Eucera nadigi (Friese, 1924) *
Xylocopa pubescens Spinola, 1838 * *

Halictidae  Lasioglossum leucozonium (Schrank, 1781) * *
Lasioglossum prasinum (Smith, 1848) * *
Lasioglossum punctatissimum (Schenck, 1853) * *
Lasioglossum virens (Erichson, 1835) * *

Megachilidae Hoplitis saundersi (Vachal, 1891) * *
Osmia notata (Fabricius, 1804) * *
Pseudoanthidium scapulare (Latreille, 1809) * *

Melittidae Dasypoda cingulata mamorensis Warncke, 1973 * *
Dasypoda dusmeti Quilis, 1928 * *
Dasypoda maura Perez, 1895 * *
Dasypoda visnaga (Rossi, 1790) * *
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A. Family Andrenidae

1.  Andrena morio Brullé
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
06.IV.2021; Samih. A, leg. 4 spec.; yellow, and white 
coloured traps; Cork oak; 28.V.2021; Habbaz. H, leg. 
3 spec.; Barber trap; Cork oak. Zemmour Touirza, 
34°09'36.1''N, 06°07'04.34''W; alt.164 m; 30.IV.2021; 
Habbaz. H, leg. 3 spec.; sweep net; Glebionis coronaria. 

Distribution. Palearctic (Lhomme et al., 2020)

2.  Andrena discors Erichson, 1841 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
06.IV.2021; Samih. A, leg. 2 spec.; yellow-colored 
trap; Glebionis coronaria; 30.IV.2021; Habbaz. H, 
leg. 1 spec.; Barber trap; Cork oak. Zemmour Touirza, 
34°09'36.1''N, 06°07'04.34''W; alt.164 m; 30.IV.2021; 
Habbaz. H, leg. 5 spec.; yellow, orange, and white 
coloured traps. Cork oak. 

Distribution. Western Palearctic (Lhomme et al., 
2020)

3.  Andrena insignis Warncke, 1974
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
06.IV.2021; Samih. A, leg. 3 spec.; yellow-colored 
trap. Cork oak.

Distribution. Morocco (Lhomme et al., 2020)

B. Family Apidae

4.  Apis mellifera intermissa (Buttel-Reepen, 1906)
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
30.IV.2021; Habbaz. H, leg. 6 spec.; sweep net; Cork 
oak; 05.VIII.2021; Habbaz. H, leg. 5 spec.; blue, 
orange, and white coloured traps; Cork oak. Kénitra, 
34°12'33.34''N; 06°35'54.78''W; alt. 37 m; 02.VII.2021; 
Maatouf. N, leg. 3 spec.; yellow, and white coloured 
traps; Cork oak. Zemmour Touirza, 34°09'36.1''N, 
06°07'04.34''W; alt.164 m; 30.IV.2021; Habbaz. H, 
leg. 7 spec.; yellow, orange, and white coloured traps. 
Cork oak. 

Distribution. Tunisia, Algeria and Morocco 
(Lhomme et al., 2020) 

5.  Bombus terrestris (Linnaeus, 1758) 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
02.VII.2021; Samih. A, leg. 2 spec.; white-colored 
trap; Cork oak. Zemmour Touirza, 34°09'36.1''N, 
06°07'04.34''W; alt.164 m; 28.V.2021; Habbaz. H, 
leg. 3 spec.; yellow- and orange-coloured traps; Cork 
oak; 02.VII.2021; Habbaz. H, leg. 1 spec.; sweep net; 
Andryala integrifolia. 

Distribution. Palearctic (Lhomme et al., 2020)

6.  Ceratina albosticta Cockerell, 1931 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
05.VIII.2021; Samih. A, leg. 2 spec.; orange, and 
white coloured traps; Cork oak. Zemmour Touirza, 
34°09'36.1''N, 06°07'04.34''W; alt.164 m; 02.VII.2021; 
Habbaz. H, leg. 3 spec.; white-, and blue-coloured traps; 
Cork oak. Kénitra, 34°12'33.34''N; 06°35'54.78''W; 
alt. 37 m; 30.IV.2021; Habbaz. H, leg. 5 spec.; sweep 
net; Leontodon maroccana; 28.V.2021; Samih. A, leg. 
7 spec.; yellow, and white coloured traps; Cork oak. 

Distribution. Morocco, Algeria, Tunisia, Spain 
(Lhomme et al., 2020).

7.  Ceratina cucurbitina (Rossi, 1792) 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
02.VII.2021; Samih. A, leg. 8 spec.; sweep net; Cork 
oak; 05.VIII.2021; Samih. A, leg. 2 spec.; yellow-
colored trap; Cork oak. Kénitra, 34°12'33.34''N; 
06°35'54.78''W; alt. 37 m; 30.IV.2021; Habbaz. H, leg. 
3 spec.; blue, orange, and white coloured traps; Cork 
oak; 28.V.2021; Habbaz. H, leg. 2 spec.; sweep net; 
Leontodon maroccana. 

Distribution. Palearctic (Lhomme et al., 2020).

8.  Ceratina maghrebensis Daly, 1983
Material examined. MOROCCO – Kénitra, 

34°12'33.34''N; 06°35'54.78''W; alt. 37 m; 02.VII.2021; 
Maatouf. N, leg. 3 spec.; yellow, and white coloured 
traps; Cork oak; 30.IV.2021; Habbaz. H, leg. 2 spec.; 
orange, and white coloured traps. Cork oak. 

Distribution. Tunisia, Algeria and Morocco 
(Lhomme et al., 2020).

9.  Eucera nadigi (Friese, 1924)
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
05.VIII.2021; Habbaz. H, leg. 2 spec.; orange, and white 
coloured traps; Cork oak.
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Distribution. Morocco (Lhomme et al., 2020).

10.  Xylocopa pubescens Spinola, 1838 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
05.VIII.2021; Habbaz. H, leg. 3 spec.; yellow-colored 
trap; Cork oak. Kénitra, 34°12'33.34''N; 06°35'54.78''W; 
alt. 37 m; 02.VII.2021; Maatouf. N, leg. 3 spec.; orange, 
and white coloured traps; Cork oak. 

Distribution. Palearctic; Sub-Saharan Africa 
(Lhomme et al., 2020).

C. Family Halictidae 

11.  Lasioglossum leucozonium (Schrank, 1781)
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
05.VIII.2021; Habbaz. H, leg. 8 spec.; blue, orange, and 
white coloured traps; Cork oak. Kénitra, 34°12'33.34''N; 
06°35'54.78''W; alt. 37 m; 02.VII.2021; Maatouf. N, 
leg. 2 spec.; yellow, and white coloured traps; Cork oak. 

Distribution. Palearctic (Lhomme et al., 2020) 
Western Palaearctic (Pauly, 2016a).

12.  Lasioglossum prasinum (Smith, 1848) 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
02.VII.2021; Samih. A, leg. 2 spec.; yellow-colored 
trap; Cork oak Zemmour Touirza, 34°09'36.1''N, 
06°07'04.34''W; alt.164 m; 28.V.2021; Habbaz. H, leg. 
7 spec.; sweep net; Leontondon saxatilis; 29.IX.2021; 
Habbaz. H, leg. 5 spec.; yellow, orange, and white 
coloured traps; Cork oak. 

Distribution. Western Palaearctic (Lhomme et al., 
2020; Ascher and Pickering, 2023).

13.  Lasioglossum punctatissimum (Schenck, 1853) 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 06.
IV.2021; Habbaz. H, leg. 3 spec.; sweep net; Leontondon 
saxatilis. Kénitra, 34°12'33.34''N; 06°35'54.78''W; alt. 
37 m; 30.IV.2021; Maatouf. N, leg. 3 spec.; yellow, and 
white coloured traps; Cork oak. 

Distribution. Palearctic (Lhomme et al., 2020) 
Western Palaearctic (Pauly, 2016b).

14.  Lasioglossum virens (Erichson, 1835) 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 02.

VII.2021; Samih. A, leg. 2 spec.; sweep net; Leontondon 
saxatilis; 05.VIII.2021; Samih. A, leg. 2 spec.; yellow-
colored trap; 16.IX.2021, 1 spec.; white colored 
trap; Cork oak. Zemmour Touirza, 34°09'36.1''N, 
06°07'04.34''W; alt.164 m; 02.VII.2021; Habbaz. H, leg. 
4 spec.; sweep net; Leontondon saxatilis; 05.VIII.2021; 
Habbaz. H, leg. 1 spec.; yellow-colored trap; Cork oak; 
16.IX.2021; Habbaz. H, leg. 7 spec.; blue, orange, and 
white coloured traps. Cork oak. 

Distribution. Western Palearctic (Lhomme et al., 
2020).

D. Family Megachilidae

15.  Hoplitis saundersi (Vachal, 1891) 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 
m; 05.VIII.2021; Habbaz. H, leg. 9 spec.; yellow, 
orange, and white coloured traps; Cork oak. Kénitra, 
34°12'33.34''N; 06°35'54.78''W; alt. 37 m; 02.VII.2021; 
Maatouf. N, leg. 3 spec.; sweep net; Scolymus 
hispanicus. 

Distribution. Western Palearctic (Lhomme et al., 
2020).

16.  Osmia notata (Fabricius, 1804)
Material examined. MOROCCO – Kénitra, 

34°12'33.34''N; 06°35'54.78''W; alt. 37 m; 06.IV.2021; 
Maatouf. N, leg. 2 spec.; orange, and white coloured 
traps; Cork oak. Sidi Larbi Bouhali, 34°04'57.73''N, 
06°24'38.31''W; alt.134 m; 30.IV.2021; Samih. A, leg. 
1 spec.; yellow-colored trap; Cork oak. 

Distribution. Western Palearctic (Lhomme et al., 
2020).

17.  Pseudoanthidium scapulare (Latreille, 1809) 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
05.VIII.2021; Habbaz. H, leg. 3 spec.; orange, and 
white coloured traps; Cork oak. Kénitra, 34°12'33.34''N; 
06°35'54.78''W; alt. 37 m; 28.V.2021; Maatouf. N, leg. 
1 spec.; yellow coloured trap; Cork oak. 

Distribution. Western Palearctic (Lhomme et al., 
2020).

E. Family Melittidae

18.  Dasypoda cingulata mamorensis Warncke, 1973 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
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30.IV.2021; Samih. A, leg. 4 spec.; yellow-colored trap; 
Cork oak; 28.V.2021; Samih. A, leg. 2 spec.; yellow-
colored trap; Cork oak; 02.VII.2021; Habbaz. H, leg. 5 
spec.; sweep net; Scolymus hispanicus; 05.VIII.2021, 
1 spec.; white coloured trap; Cork oak. Kénitra, 
34°12'33.34''N; 06°35'54.78''W; alt. 37 m; 06.IV.2021; 
Maatouf. N, leg. 4 spec.; orange, and white coloured 
traps; Cork oak. 

Distribution. Western Palearctic (Lhomme et al., 
2020).

19.  Dasypoda dusmeti Quilis, 1928 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 
m; 30.IV.2021; Habbaz. H, leg. 2 spec.; yellow-
colored trap; Cork oak; 28.V.2021; Maatouf. N, leg. 
6 spec.; sweep net; Scolymus hispanicus. Kénitra, 
34°12'33.34''N; 06°35'54.78''W; alt. 37 m; 02.VII.2021; 
Samih. A, leg. 2 spec.; blue, and white coloured traps; 
Cork oak. 

Distribution. Western Palearctic (Lhomme et al., 
2020).

20.  Dasypoda maura Perez, 1895 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
02.VII.2021; Samih. A, leg. 4 spec.; blue, orange, 
and white coloured traps; Cork oak; 05.VIII.2021; 
Samih. A, leg. 1 spec.; yellow-colored trap; Cork 
oak. Kénitra, 34°12'33.34''N; 06°35'54.78''W; alt. 37 
m; 02.VII.2021; Habbaz. H, leg. 7 spec.; sweep net; 
Scolymus hispanicus; 05.VIII.2021; Habbaz. H, leg. 3 
spec.; yellow-colored trap. Cork oak. 

Distribution. Morocco, Algeria (Lhomme et al., 
2020).

21. Dasypoda visnaga (Rossi, 1790) 
Material examined. MOROCCO – Sidi Larbi 

Bouhali, 34°04'57.73''N, 06°24'38.31''W; alt.134 m; 
28.V.2021; Samih. A, leg. 2 spec.; yellow-colored trap; 
Cork oak; 02.VII.2021; Samih. A, leg. 5 spec.; blue, 
orange, and white coloured traps; Cork oak. Kénitra, 
34°12'33.34''N; 06°35'54.78''W; alt. 37 m; 28.V.2021; 
Habbaz. H, leg. 3 spec.; sweep net; Scolymus hispanicus; 
02.VII.2021; Habbaz. H, leg. 1 spec.; yellow-colored 
trap; Cork oak; 05.VIII.2021; Habbaz. H, leg. 2 spec.; 
white-colored trap. Cork oak. 

Distribution. Western Palearctic (Lhomme et al., 
2020)

Morocco is distinguished by an exceptional terrestrial 
biodiversity, particularly in terms of flora, due to its 
geographical position and the diversity of its climates 
and natural habitats. This biological richness makes it 
one of the "hotspots" of global biodiversity (BLI, 2017). 
The Moroccan bee fauna (Apoidea) is represented 
by 961 species belonging to 6 families: Andrenidae, 
Apidae, Colletidae, Halictidae, Megachilidae and 
Melittidae, of which the Rabat-Salé-Kénitra region is 
home to 253 species, and only 4 species are mentioned 
in the Maamora forest (Lhomme et al., 2020). This 
study recorded 209 specimens in a single year, 2021, 
of which 21 species were identified, representing 8.3% 
of the region's bee fauna. Two species are endemic 
to Morocco (Eucera nadigi (Friese, 1924); Andrena 
insignis Warncke, 1974), two species are endemic to 
the Maghreb region (Apis mellifera intermissa (Buttel-
Reepen, 1906); Ceratina maghrebensis Daly, 1983), and 
only one species is endemic to Morocco and Algeria 
(Dasypoda maura Perez, 1895). However, 19 species 
were found for the first time in the Maamora Forest, 
and four species were mentioned for the first time 
in the region (Lasioglossum leucozonium (Schrank, 
1781); Lasioglossum punctatissimum (Schenck, 1853); 
Lasioglossum virens (Erichson, 1835); Pseudoanthidium 
scapulare (Latreille, 1809)). Although the number of 
species recorded remains very low compared to the 
total number of species in the country, this remains an 
encouraging result and encourages further exploration 
of this bee fauna.
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