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Abstract
The European Turtle Dove (Streptopelia turtur) is a summer-migrant pigeon fancier that can be found all over Algeria,
especially in forests, orchards, gardens, palm groves, oases and around natural or artificial water bodies, but with a
difference in its distribution. This paper provides new data on the wintering and sedentary life of Streptopelia turtur in
the Algerian Northern Sahara. Data from several stations were recorded between 2018 and 2020. In Ghardaïa, where
the summering period is spread over 8 months from March to October, the number of couples counted varied between
0.03 and 4.5 per hectare between 2018 and 2019. In Adrar, the Streptopelia turtur is considered a sedentary species. In
Timimoun, it winters in gardens, palm groves and oases; during the breeding period, the number of couples recorded
varied between 3 and 6.13 per hectare in 2019 and 2020 respectively. In the old Timimoun palm grove the number of
couples in 2019 was 2.5 and 2.25 couples in 2020. On the other hand, during the wintering period, the density reached
10.33 couples/hectare in Timimoun in 2019/2020 and only 2.33 couples/hectare in the old palm grove. During cold
season, the Streptopelia turtur partially leaves the palm groves and oases and prefers to winter in the towns around the
gardens by frequenting restaurants and public markets where trophic resources are available. In the region of
Ghardaïa, breeding begins just after the arrival of the species (March to April). But for the Adrar and Timimoun
regions, breeding is early, with parade and nest building beginning in late January and the first broods being recorded
in early February. So far, two subspecies have probably been identified: S. t. arenicola is the subspecies which breeds in
Ghardaïa, Timimoun and Adrar and S. t. hoggara is the resident breeder subspecies which breeds in Timimoun and
Adrar.
Keywords: Sahara, sedentarization, Streptopelia turtur, wintering.

1. INTRODUCTION
The Algerian Sahara spreads over nearly 2 million km2 corresponding to about 85% of the territory
(Mediouni, 1997). Its climate is characterized in particular by the scarcity and irregularity of
rainfall. In addition, thermal variations are particularly significant between day and night and
between months (Doumandji and Doumandji-Mitiche, 1994). The Algerian Sahara is home to a
very particular floristic and faunistic diversity (Chehma, 2006). The European Turtle Dove
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(Streptopelia turtur) is a migratory bird, and its nesting and wintering sites are well separated
geographically (Ash, 1977; Gonnisen, 1986; Rouxel, 2000; Boutin, 2001; Brahmia, 2015). This
pigeon species is present throughout Europe, from the Canary Islands in the west to the Urals in the
east, but is totally absent in Scandinavia. The Streptopelia turtur has also been reported in western
North Africa (Morocco, Algeria, and Tunisia) and Asia Minor (Cuisin and Doppia, 1992). Four
subspecies (S. t. turtur, S. t. rufescens or isabelina, S. t. hoggara and S. t. arenicola) have been
identified (Cramp, 1985; Morel, 1985; Veiga, 1998). In 2015, it was classified as a vulnerable
species and included in the IUCN Red List of Threatened Species. The Streptopelia turtur is
omnipresent on the whole Algerian territory. It is a summer-migrant breeder species throughout the
northern part of the region, and resident almost everywhere in the Hoggar region. The subspecies S.
t. arenicola nests in many woodland habitats from north to south, in the oases at Ouargla, El-Goléa
and sometimes at Béni Abbés. However, it seems that it is not breeding at high altitude since its
geographical distribution is limited to the piedmont of Kabylia. The subspecies S. t. hoggara breeds
at Hoggar, Tibesti, Tassili and can be observed in Timimoun (Heim de balsac and Mayaud, 1962a;
Heinzel et al., 1985; Isenmann and Moali, 2000; Boukhemza et al., 2008). Overall, subspecies S. t.
isabellina and S. t. hoggara are considered to be quasi-sedentary (Ash, 1977 (loc. cit.)); Gonnisen,
1986 (loc. cit.); Rouxel, 2000 (loc. cit.); Boutin, 2001 (loc. cit.)).Several Algerian ornithologists
have studied the Streptopelia turtur such as Isenmann and Moali (2000) (loc. cit.); Boukhemza et
al. (2008) (loc. cit.); Merabet (2010); Belabed et al. (2012); Yahiaoui et al. (2014); Absi et al.
(2015); Brahmia et al. (2015), Kafi et al. (2015a) However, no quantitative study on the wintering
and sedentary life of this species has been carried out so far. This study aims to expand the current
data on Streptopelia turtur, particularly in the Saharan regions. In addition, the analysis aims to
provide more precise information on arrival and departure dates in the Ghardaïa region during the
summering period across several ecosystems in order to determine the preferred habitats of this
species. Furthermore, the study seeks to quantify the cases of wintering in the region of Timimoun
(Adrar) and to delimit the wintering area with a confirmation of the sedentarization of the species in
the Timimoun and Adrar regions.
2. MATERIALS AND METHODS
Two regions, Ghardaïa and Adrar, were selected for this case study. During a three-year period
(march 2018 to march 2020).The first region, Ghardaïa, is located in the central part of northern
Sahara and the second, Adrar, is located in the western part of northern Sahara (Heim de Balsac and
Mayaud, 1962b). Both regions are part of the Saharan bioclimatic stage with a very low and
irregular rainfall rate.
The Ghardaïa region is represented by three different sites:
(i) Kef Doukhane, is a permanent artificial wetland, located north of Ghardaïa. It was created
recently, after the creation of the El Atteuf wastewater treatment plant. The area covers 550 ha
(32°25'44.40"; 3°52'49.14") and the dominant plant species are: Nicotiana glauca, Phragmites
australis and Typha angustifolia. (ii) The Noumérate green zone is a peri-urban environment
located north of Ghardaïa and contains several forest plant species such as: Casuarina equisetifolia,
Eucalyptus sp. and Schinus molle as well as agro-forestry plant species (Ceratonia siliqua, Olea sp.,
Acacia sp.). This station extends over 40 ha (32°23'43.26"N; 3°46'3.59" E). (iii) The new palm
grove El Ménéa, located south of Ghardaïa, which contains several varieties of date palms. It
spreads over 60 ha (30° 38'13.68 "N; 2° 59' 37.44 "E) (Figure1).
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The region of Adrar, more precisely Timimoun, hosts two sites: (i) The city of Timimoun,
represented by the public gardens of 15 ha (29°15'16.38" N; 0°14'2.99" E). This site is characterized
by the presence of large trees such as Tamarix aphylla, Casuarina equisetifolia and Eucalyptus sp.
(ii) The ancient palm grove of 12 ha (29°15'43.74 "N; 0°13'6.51 "E), is characterized by three types
of tiered cultivation namely date palm, arboriculture and market gardening (Figure 1).

Figure 1. Location map of study areas and winter observation sites

Two methods were used to monitor the Streptopelia turtur population: the Ponctual Index of
Abundance (PIA) and the Progressive Sampling Frequency (EFP). The PIA method was
implemented during the breeding period in Ghardaïa and Adrar regions. It is represented by two
partial PIA, each consisting of 15-unit PIA. The PFS method was used in Timimoun and Adrar,
during nonbreeding season (Blondel et al., 1970 and Blondel, 1975).
3. RESULTS
In Ghardaïa, the range of the Streptopelia turtur during the breeding season extends throughout the
territory, from north to south, especially in palm groves, yards, gardens and around bodies of water,
but with a difference in its distribution. The first station (Kef Doukhane wetland) hosted 0.04 c/ha
in 2018 and 0.03 c/ha in 2019. The second zone '(Noumérate green zone) hosted 0.04 c. /ha in 2018
and 0.1 couples / hectare in 2019. On the other hand, the third zone (El Ménéa palm grove) hosted
4.5 c. /ha in 2018 and 3.45 c. /ha in 2019 (Table 1).
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Table 1. Density of Streptopelia turtur in Ghardaïa and Timimoun

Study areas
Kef Doukhane
Noumérate green zone
El Ménéa new palm grove
Timimoun city
Old Timimoun palm grove

Reproduction (Couples/ha)
2018
2019
2020
0.04
0.03
0.04
0.1
4.5
3.45
3
6.13
2.5
2.25

Wintering (Couples/ha)
2019/2020
10.33
2.8

For the first two stations located in the north, the summering period lasts 7 months from April to
October, although individuals were observed in the north at the end of March (2018 and 2019) at
the old palm grove of Ghardaïa, Metlili, El Atteuf… On the other hand, in the palm grove of El
Ménéa, the summering period lasts 8 months from March to October, which confirms that the
species is is summer-migrant breeder in the region of Ghardaïa. A single winter observation of a
young Streptopelia turtur was recorded on 11 November 2017 in the El Ménéa palm grove (Figure
2D).
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Figure 2. European Turtle Dove (Streptopelia turtur)
A - Noumérate Green Zone, Ghardaïa, Algeria 15/07/2018 © A. Chedad
B - Timimoun, Adrar, Algeria 04/12/2019 © A. Chedad
C - Kef Doukhane wetland, Ghardaïa Algeria 23/05/2018 © A. Chedad
D - Palm grove at El Ménéa Ghardaïa, Algeria 11/11/2017 © A. Chedad
E - Palm grove at Zarsin, Kébili (South Tunisia), 26/01/2018 © A. Chedad
F - Noumérate Green Strip, Ghardaïa, Algeria 26/07/2018 © A. Chedad

In Timimoun during the breeding season, the first station (the city of Timimoun) hosted 3 and 6.13
c. /ha respectively in 2019 and 2020. At the second station (old Timimoun palm grove) the number
of recorded pairs was almost similar with 2.5 c./ha in 2019 and 2.25 c./ha in early 2020. On the
other hand, in wintering period, the first station hosted 10.33 c./ha (2019/2020) and the second
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station hosted only 2.33 c./ha (2019/2020). Thus, the species is considered as resident breeder in
the Timimoun region, and in Aougrout, Ouled Mahmoud, Kabertene, Sbaa, Mraguen,
administrative center of Adrar, Ouled Ahmed Timmi, Ouled Brahim and Tamentit.
As regards to other winter observations in other regions, only one Streptopelia turtur was recorded
on 26 January 2018, in Algeria's neighboring country, Tunisia. Streptopelia turtur was observed in
a palm grove in Zarsin, Government of Kebili (Southern Tunisia) (Figure 2E).
In Ghardaïa, the Streptopelia turtur begins to breed in the three study sites just after the prenuptial
return, in late March for the southern regions and in early April for the rest of the region. In
Timimoun and Adrar, breeding is early, with courtship and nest building beginning in late January
and brooding begins in the first week of February.
A total of four nests in brooding were recorded of which two nests were installed on two Leucaena
leucocephala trees at a height of 5.5 and 5 m. The third nest was built on Eucalyptus sp. at 6 m
height and the fourth nest installed on Acacia mimosa at 2.5 m height (Figure 3).

A

B

C

Figure 3. The European Turtle Dove (Streptopelia turtur) observed during the early breeding period
A - European Turtle Dove during incubation on the Leucaena leucocephala tree on 08/02/2020 © A. Chedad
B - Wedding parade in Timimoun, Algeria on 10/2/2020 © A. Chedad
C - European turtle dove mating in Timimoun, Algeria on 10/2/2020© A. Chedad

4. DISCUSSIONS
The quantitative study of the population of the Streptopelia turtur in the region of Ghardaïa and
Timimoun in several stations highlights the presence of this species during the breeding season in
the whole province, but with preferences during distribution. By comparing the same station
between years, a slight difference in the number of pairs between years is observed, but this does
not apply to the station in the city of Timimoun, where the number of Streptopelia turtur in 2020
doubled compared to 2019.
On the other hand, when comparing the stations among them, a large difference is observed
especially in the city of Timimoun (6.13 c./ha) in 2020, and the new palm grove of El Ménéa (4.5
and 3.45 c./ha) in 2018 and 2019 respectively. Data on the density of Streptopelia turtur during the
breeding period in Algeria has been documented so far in: (i) Ouargla (southeast), precisely in the
palm groves of Mekhadma and Hassi Ben Abdellah; the density is sequentially equal to 2.7 and
0.46 c./ha (Ababsa et al., 2013); (ii) Tlemcen (north-east), in the olive orchards between 2007 and
2009; in Bouhassoun and Beaudouin, the average density equals 0.29 and 0.51 c./ha respectively
(Mestari et al., 2013); (iii) Boumerdes (north), the average density in agricultural land in 2006/ 2007
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was 0.79 c./ha (Yahiaoui et al,. 2014 (loc. cit.)); (iv) Djelfa (central Algeria) in the Aleppo pine and
holm oak steppe; the density is equal to 0.07 c./ha (Souttou et al. 2018).
According to the results, the number of pairs of Streptopelia turtur per hectare varies from one
region to another. The density of the species increases in dense environments and where the human
presence is low, such as palm groves and oases. Its density remains low in open and urban
environments such as orchards and gardens. The presence of food, water, calm, stable and suitable
nesting sites directly influences the distribution of the Streptopelia turtur (A. Chedad, pers. com.).
Thévenot (1991) mentioned in his study other factors that are associated with urbanization such as
road development, buildings, pavement, human population density and mechanical agricultural
activities such as ploughing, irrigation and phytosanitary treatment.
The dates of return of the Streptopelia turtur were recorded in 2018 and 2019 in the South of
Ghardaïa (El Ménéa and Hassi El F'hel) from the third week of March and in North Ghardaïa (Kef
Doukhane, Noumérate) from the first week of April and sometimes a few individuals were observed
at the end of March in North Ghardaïa. On the contrary, bird migration dates were recorded
throughout the region as early as the last week of October, i.e. the summering period in Ghardaïa
usually lasts between 7 and 8 months. In Morocco, the neighboring country, in general, the date of
return of the Streptopelia turtur is 24 March ± 16 days (Thévenot and Beaubrun, 1983).
In Timimoun, during the wintering period, an important number of Streptopelia turtur individuals
was recorded in the city (10.33 c. /ha) in 2019/ 2020. The species partially leaves the palm groves
and oases and prefers to winter in the cities around the gardens by frequenting restaurants and
public markets in search of food sources.
Other winter observations in Aougrout, Ouled Mahmoud, Kabertene, Sbaa, Mraguen,
administrative center of Adrar, Ouled Ahmed Timmi, Ouled Brahim, Tamentit confirm the
wintering and sedentary of the Streptopelia turtur in the whole region, which attributes the status of
a resident breeder species. This is probably true also for the South Adrar, Tindouf and Bechar
regions.
As mentioned above, there are four subspecies identified for Streptopelia turtur: S. t. turtur, S. t.
rufescens or isabellina, S. t. hoggara and S. t. arenicola (Cramp, 1985 (loc. cit.); Morel, 1985; (loc.
cit.); Veiga, 1998) (loc. cit.). Two subspecies are considered as quasi-sedentary such as S. t.
rufescens (isabellina) and S. t. hoggara (Ash, 1977 (loc. cit.); Gonnisen, 1986 (loc. cit.); Rouxel,
2000 (loc. cit.); Boutin, 2001 (loc. cit.)) and two migratory subspecies S. t. turtur and S. t.
arenicola.
The subspecies S. t. hoggara breeds in the Hoggar, Tibesti, Tassili and possibly in Timimoun (Heim
de Balsac and Mayaud, 1962a (loc. cit.); Heinzel et al., 1985 (loc. cit.); Isenmann and Moali, 2000
(loc. cit.); Boukhemza et al., 2008 (loc. cit.)). As for the subspecies S. t. arenicola, it can be
observed in the Balearic Islands, from north-western Africa to eastern Cyrenaica in Libya and in the
area between the eastern coast of the Caspian Sea and western Atlai, Sin-Kiang and Iran (Veiga,
1998) (loc. cit.).
The Streptopelia turtur that winters in tropical Africa (Cuisin, 2000) and Senegal receives the
largest share of the population of western Europe (Boutin, 2000). Probably S. t. arenicola nests in
the region of Ghardaïa and Timimoun and S. t. hoggara nests and winters in the region of
Timimoun and Adrar.
As for the two winter observations, one in the El Ménéa palm grove (Algeria), on 11 November
2017 and the other in Zarsin, Kébili government (southern Tunisia), on 28 January 2018, they are
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probably lost individuals, found alone in good health, along with Streptopelia senegalensis and
Streptopelia decaocto.
Breeding of the Streptopelia turtur in Ghardaïa begins just after the prenuptial return, in late March
for the southern regions and in early April for the rest of the study areas. Brahmia et al. (2015) (loc.
cit.) noted that the nesting of the Streptopelia turtur in the Guelma region (north-eastern Algeria) is
occurring from the beginning of March with the first egg laid on 10 March 2013. Boukhemza et al.
(2008) observed that the first egg laying varies between late April and early May.
In general, the dates of the beginning of reproduction are influenced by the date of arrival of the
species (Hanane and Baamal, 2011). Contrary to the Timimoun region, the breeding of the
Streptopelia turtur is early where the parade starts at the end of January and brooding begins in
February. The same is true for the Streptopelia decaocto. Kafi et al. (2015b) noted that in Guelma
region, the laying date varies between years, with the first laying observed on 18 February in 2012,
and 3 January in 2013.
In the study area, the Streptopelia turtur nests on low-density trees (Leucaena leucocephala,
Eucalyptus sp., Acacia mimosa) of medium to high height (2.5 and 6 m). The same observation was
also made by Hammani et al. (2007) in a Ziban farm; the height of nests chosen by the Streptopelia
turtur varies between 2.5 and 6 m. Absi et al. (2015) (loc. cit.) in an oasis in Biskra, noted that the
mean height is 5.28 ± 1.15 m. In addition, Brahmia et al. (2015) (loc. cit.) mentioned it as 4.21 ±
0.08m.
5. CONCLUSIONS
Despite the vast geographical territory occupied by the Streptopelia turtur from the north to the
south of Algeria, the number of individuals is still poorly known, and studies on the bio-ecology of
the species remain scarce. The data obtained until today are considered as a preliminary study on
the distribution and quantification of the numbers of Streptopelia turtur individuals in the northern
Sahara and on the delimitation of the area of new wintering sites in Algeria, particularly in
Timimoun and Adrar.
With regard to future work, monthly monitoring of the species is envisaged to confirm its
occasional wintering or sedentarization in the southern regions of the Northern Sahara, and to
identify genetically the migratory and sedentary subspecies of the Streptopelia turtur.
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