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Abstract

The European Turtle Dove (Streptopelia turtur) istanmer-migrant pigeon fancier that can be fouddagr Algeria,
especially in forests, orchards, gardens, palm gsmwases and around natural or artificial waterdis, but with a
difference in its distribution. This paper providesw data on the wintering and sedentary life of@opelia turtur in
the Algerian Northern Sahara. Data from severatisns were recorded between 2018 and 2020. In @Giar where
the summering period is spread over 8 months fraemcMto October, the number of couples countededhlietween
0.03 and 4.5 per hectare between 2018 and 201A8dtar, the Streptopelia turtur is considered a sgdey species. In
Timimoun, it winters in gardens, palm groves andesa during the breeding period, the number of tesipecorded
varied between 3 and 6.13 per hectare in 2019 &®D2espectively. In the old Timimoun palm growe tiamber of
couples in 2019 was 2.5 and 2.25 couples in 2020th® other hand, during the wintering period, tensity reached
10.33 couples/hectare in Timimoun in 2019/2020 aenly 2.33 couples/hectare in the old palm groverify cold
season, the Streptopelia turtur partially leaves glalm groves and oases and prefers to winteréntdkvns around the
gardens by frequenting restaurants and public mi@rkehere trophic resources are available. In thgioa of
Ghardaia, breeding begins just after the arrival tbé species (March to April). But for the Adrardamimimoun
regions, breeding is early, with parade and nestding beginning in late January and the first bosobeing recorded
in early February. So far, two subspecies have abbpbeen identified: S. t. arenicola is the sulegewhich breeds in
Ghardaia, Timimoun and Adrar and S. t. hoggarahis tesident breeder subspecies which breeds inmibom and
Adrar.

Keywords: Sahara, sedentarization, StreptopelidLtyumwintering.

1. INTRODUCTION

The Algerian Sahara spreads over nearly 2 millisA &rresponding to about 85% of the territory
(Mediouni, 1997). Its climate is characterized iartgular by the scarcity and irregularity of
rainfall. In addition, thermal variations are paularly significant between day and night and
between months (Doumandji and Doumandji-Mitiche94)9 The Algerian Sahara is home to a
very particular floristic and faunistic diversityCliehma, 2006). The European Turtle Dove
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(Streptopelia turtuy is a migratory bird, and its nesting and wintgrisites are well separated
geographically (Ash, 1977; Gonnisen, 1986; Rou60; Boutin, 2001; Brahmia, 2015). This
pigeon species is present throughout Europe, fl@rCanary Islands in the west to the Urals in the
east, but is totally absent in Scandinavia. Slreptopelia turtuthas also been reported in western
North Africa (Morocco, Algeria, and Tunisia) andiddinor (Cuisin and Doppia, 1992). Four
subspeciesS. t. turtur, S. t. rufescerm isabelina, S. t. hoggarand S. t. arenicola have been
identified (Cramp, 1985; Morel, 1985; Veiga, 1998).2015, it was classified as a vulnerable
species and included in the JIUCN Red List of Theeatl Species. Th8treptopelia turturis
omnipresent on the whole Algerian territory. leisummer-migrant breeder species throughout the
northern part of the region, and resident almostyvhere in the Hoggar region. The subspe8ies

t. arenicolanests in many woodland habitats from north tolsoiat the oases at Ouargla, ElI-Goléa
and sometimes at Béni Abbés. However, it seemsitthatnot breeding at high altitude since its
geographical distribution is limited to the piedrhohKabylia. The subspecié&s t. hoggarareeds

at Hoggar, Tibesti, Tassili and can be observetinmmoun (Heim de balsac and Mayaud, 1962a;
Heinzel et al., 1985; Isenmann and Moali, 2000; &mza et al., 2008). Overall, subspeSes.
isabellinaandS. t. hoggaraare considered to be quasi-sedentary (Ash, 1®¢7 ¢it)); Gonnisen,
1986 (oc. cit); Rouxel, 2000 Ifc. cit); Boutin, 2001 lpc. cit)).Several Algerian ornithologists
have studied th&treptopelia turtursuch as Isenmann and Moali (20Q@k. cit.); Boukhemza et

al. (2008) loc. cit); Merabet (2010); Belabed et al. (2012); Yahiaeuial. (2014); Absi et al.
(2015); Brahmia et al. (2015), Kafi et al. (201%&wever, no quantitative study on the wintering
and sedentary life of this species has been caoueédo far. This study aims to expand the current
data onStreptopelia turtur particularly in the Saharan regions. In additidre analysis aims to
provide more precise information on arrival andatege dates in the Ghardaia region during the
summering period across several ecosystems in eoddetermine the preferred habitats of this
species. Furthermore, the study seeks to quahtfcases of wintering in the region of Timimoun
(Adrar) and to delimit the wintering area with anfiomation of the sedentarization of the species in
the Timimoun and Adrar regions.

2. MATERIALSAND METHODS

Two regions, Ghardaia and Adrar, were selectedHhisr case study. During a three-year period
(march 2018 to march 2020).The first region, Ghérdes located in the central part of northern
Sahara and the second, Adrar, is located in théewepart of northern Sahara (Heim de Balsac and
Mayaud, 1962b). Both regions are part of the Sahdmaclimatic stage with a very low and
irregular rainfall rate.

The Ghardaia region is represented by three diffesiges:

() Kef Doukhane, is a permanent artificial wetlandcated north of Ghardaia. It was created
recently, after the creation of the El Atteuf waséer treatment plant. The area covers 550 ha
(32°25'44.40"; 3°52'49.14") and the dominant plapecies areNicotiana glauca, Phragmites
australis and Typha angustifolia.(ii) The Noumérate green zone is a peri-urban renment
located north of Ghardaia and contains severasf@iant species such d%asuarina equisetifolia,
Eucalyptus spandSchinus mollas well as agro-forestry plant speci€gi@atonia siliqua, Olea sp.,
Acacia sp). This station extends over 40 ha (32°23'43.263Nt6'3.59" E). (iii) The new palm
grove El Ménéa, located south of Ghardaia, whichtains several varieties of date palms. It
spreads over 60 ha (30° 38'13.68 "N; 2° 59' 37E)A(Figurel).
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The region of Adrar, more precisely Timimoun, hosi® sites: (i) The city of Timimoun,
represented by the public gardens of 15 ha (2981381 N; 0°14'2.99" E). This site is characterized
by the presence of large trees sucA amarix aphylla, Casuarina equisetifoléand Eucalyptus sp.
(i) The ancient palm grove of 12 ha (29°15'43."4 0°13'6.51 "E), is characterized by three types
of tiered cultivation namely date palm, arborictdtand market gardening (Figure 1).
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Figure 1. Location map of study areas and wintersaovation sites

Two methods were used to monitor tBéeptopelia turturpopulation: the Ponctual Index of
Abundance (PIA) and the Progressive Sampling Fregue(EFP). The PIA method was
implemented during the breeding period in Ghardeid Adrar regions. It is represented by two
partial PIA, each consisting of 15-unit PIA. TheSkethod was used in Timimoun and Adrar,
during nonbreeding season (Blondel et al., 1970Bdaddel, 1975).

3.RESULTS

In Ghardaia, the range of tB¢reptopelia turturduring the breeding season extends throughout the
territory, from north to south, especially in pagimoves, yards, gardens and around bodies of water,
but with a difference in its distribution. The firstation (Kef Doukhane wetland) hosted 0.04 c/ha
in 2018 and 0.03 c/ha in 2019. The second zoneaulfidoate green zone) hosted 0.04 c. /ha in 2018
and 0.1 couples / hectare in 2019. On the othed,ithe third zone (El Ménéa palm grove) hosted
4.5 c. /hain 2018 and 3.45 c. /ha in 2019 (Tahle 1
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Table 1. Density of Streptopelia turtur in Gharda&énd Timimoun

Reproduction (Couples/ha) Wintering (Couples/ha
Study areas 2018 | 2019 | 2020 2019/2020
Kef Doukhane 0.04 0.03 - -
Noumérate green zone 0.04 0.1 - -
El Ménéa new palm grove 4.5 3.45 - -
Timimoun city - 3 6.13 10.33
Old Timimoun palm grove - 2.5 2.25 2.8

For the first two stations located in the nortle #Bummering period lasts 7 months from April to
October, although individuals were observed inrtbgh at the end of March (2018 and 2019) at
the old palm grove of Ghardaia, Metlili, EI AtteufQn the other hand, in the palm grove of El
Ménéa, the summering period lasts 8 months fromcMdo October, which confirms that the
species is is summer-migrant breeder in the regfoBhardaia. A single winter observation of a
youngStreptopelia turtuwas recorded on 11 November 2017 in the El Méréa grove (Figure
2D).
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Figure 2. European Turtle Dove (Streptopelia turfu
A - Noumérate Green Zone, Ghardaia, Algeria 15/0718 © A. Chedad
B - Timimoun, Adrar, Algeria 04/12/2019 © A. Chedad
C - Kef Doukhane wetland, Ghardaia Algeria 23/0548© A. Chedad
D - Palm grove at El Ménéa Ghardaia, Algeria 11/2017 © A. Chedad
E - Palm grove at Zarsin, Kébili (South Tunisia)621/2018 © A. Chedad
F - Noumérate Green Strip, Ghardaia, Algeria 26/Q0/18 © A. Chedad

In Timimoun during the breeding season, the fitatien (the city of Timimoun) hosted 3 and 6.13
c. /ha respectively in 2019 and 2020. At the seaiation (old Timimoun palm grove) the number
of recorded pairs was almost similar with 2.5 cin&019 and 2.25 c./ha in early 2020. On the
other hand, in wintering period, the first statibosted 10.33 c./ha (2019/2020) and the second
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station hosted only 2.33 c./ha (2019/2020). Thius,dpecies is considered as resident breeder in
the Timimoun region, and in Aougrout, Ouled Mahmoudabertene, Sbaa, Mraguen,
administrative center of Adrar, Ouled Ahmed Tim@uled Brahim and Tamentit.

As regards to other winter observations in othgroms, only oneStreptopelia turtumwas recorded
on 26 January 2018, in Algeria's neighboring coyntunisia. Streptopelia turtumwas observed in

a palm grove in Zarsin, Government of Kebili (SarthTunisia) (Figure 2E).

In Ghardaia, th&treptopelia turturbegins to breed in the three study sites just #fie prenuptial
return, in late March for the southern regions amcearly April for the rest of the region. In
Timimoun and Adrar, breeding is early, with couipsand nest building beginning in late January
and brooding begins in the first week of February.

A total of four nests in brooding were recordeamMbiich two nests were installed on tlweucaena
leucocephalarees at a height of 5.5 and 5 m. The third nest twilt onEucalyptus spat 6 m
height and the fourth nest installed Acacia mimosat 2.5 m height (Figure 3).

Figure 3. The European Turtle Dove (Streptopeliartur) observed during the early breeding period
A - European Turtle Dove during incubation on theducaena leucocephala tree on 08/02/2020 © A. Chedad
B - Wedding parade in Timimoun, Algeria on 10/2/20®© A. Chedad
C - European turtle dove mating in Timimoun, Algerion 10/2/2020© A. Chedad

4. DISCUSSIONS

The quantitative study of the population of tB&eptopelia turturin the region of Ghardaia and
Timimoun in several stations highlights the pregeatthis species during the breeding season in
the whole province, but with preferences duringtriigtion. By comparing the same station
between years, a slight difference in the numbepanfs between years is observed, but this does
not apply to the station in the city of Timimounheve the number dtreptopelia turturin 2020
doubled compared to 2019.

On the other hand, when comparing the stations gntbem, a large difference is observed
especially in the city of Timimoun (6.13 c./ha)2620, and the new palm grove of El Ménéa (4.5
and 3.45 c./ha) in 2018 and 2019 respectively. Datthe density oStreptopelia turturduring the
breeding period in Algeria has been documentedastnf (i) Ouargla (southeast), precisely in the
palm groves of Mekhadma and Hassi Ben Abdellah;démsity is sequentially equal to 2.7 and
0.46 c./ha (Ababsa et al., 2013); (ii) Tlemcen {ma@ast), in the olive orchards between 2007 and
2009; in Bouhassoun and Beaudouin, the averagetyemuals 0.29 and 0.51 c./ha respectively
(Mestari et al., 2013); (iif) Boumerdes (north)e thverage density in agricultural land in 2006/72200
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was 0.79 c./ha (Yahiaoui et al,. 201dc( cit)); (iv) Djelfa (central Algeria) in the Aleppo prand
holm oak steppe; the density is equal to 0.07 ¢Joattou et al. 2018).

According to the results, the number of pairsStfeptopelia turturper hectare varies from one
region to another. The density of the species as®s in dense environments and where the human
presence is low, such as palm groves and oasesleltsity remains low in open and urban
environments such as orchards and gardens. Thengeesf food, water, calm, stable and suitable
nesting sites directly influences the distributmfithe Streptopelia turtufA. Chedadpers. com.
Thévenot (1991) mentioned in his study other factbat are associated with urbanization such as
road development, buildings, pavement, human papualadensity and mechanical agricultural
activities such as ploughing, irrigation and phgiagsary treatment.

The dates of return of th8treptopelia turturwere recorded in 2018 and 2019 in the South of
Ghardaia (EI Ménéa and Hassi El F'hel) from thedthieek of March and in North Ghardaia (Kef
Doukhane, Noumérate) from the first week of Aprilasometimes a few individuals were observed
at the end of March in North Ghardaia. On the @girbird migration dates were recorded
throughout the region as early as the last weeRatbber, i.e. the summering period in Ghardaia
usually lasts between 7 and 8 months. In Morodw® neighboring country, in general, the date of
return of theStreptopelia turtutis 24 March + 16 days (Thévenot and Beaubrun, 1983

In Timimoun, during the wintering period, an imgort number ofStreptopelia turturindividuals
was recorded in the city (10.33 c. /ha) in 2012®0The species partially leaves the palm groves
and oases and prefers to winter in the cities afdte gardens by frequenting restaurants and
public markets in search of food sources.

Other winter observations in Aougrout, Ouled MahohouKabertene, Sbaa, Mraguen,
administrative center of Adrar, Ouled Ahmed TimnQuled Brahim, Tamentit confirm the
wintering and sedentary of ti&reptopelia turtuin the whole region, which attributes the statfis o
a resident breeder species. This is probably ttse far the South Adrar, Tindouf and Bechar
regions.

As mentioned above, there are four subspeciesiigenfor Streptopelia turtur S. t. turtur, S. t.
rufescensor isabellina, S. t. hoggarandS. t. arenicolgCramp, 1985I¢c. cit); Morel, 1985; loc.
cit.); Veiga, 1998) Ibc. cit). Two subspecies are considered as quasi-sedest@ty asS. t.
rufescens (isabellinaandS. t. hoggara/Ash, 1977 lpc. cit); Gonnisen, 1986ldc. cit); Rouxel,
2000 (oc. cit); Boutin, 2001 lpoc. cit)) and two migratory subspeci&s t. turturand S. t.
arenicola

The subspecieS. t. hoggardreeds in the Hoggar, Tibesti, Tassili and pogsibTimimoun (Heim

de Balsac and Mayaud, 1962ac( cit); Heinzel etal., 1985 (oc. cit); Isenmann and Moali, 2000
(loc. cit); Boukhemza et al., 20080€. cit.)). As for the subspecieS. t. arenicola it can be
observed in the Balearic Islands, from north-westdrica to eastern Cyrenaica in Libya and in the
area between the eastern coast of the CaspiannBeaestern Atlai, Sin-Kiang and Iran (Veiga,
1998) (oc. cit.).

The Streptopelia turturthat winters in tropical Africa (Cuisin, 2000) ar®@negal receives the
largest share of the population of western Eurd@miiin, 2000). Probabl$s. t. arenicolanests in
the region of Ghardaia and Timimoun aB8d t. hoggaranests and winters in the region of
Timimoun and Adrar.

As for the two winter observations, one in the Eérida palm grove (Algeria), on 11 November
2017 and the other in Zarsin, Kébili governmenufsern Tunisia), on 28 January 2018, they are
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probably lost individuals, found alone in good hieaklong withStreptopelia senegalensand
Streptopelia decaocto

Breeding of theStreptopelia turtuin Ghardaia begins just after the prenuptial retur late March
for the southern regions and in early April for tiest of the study areas. Brahmia et al. (20M0g).
cit.) noted that the nesting of ti&reptopelia turtuin the Guelma region (north-eastern Algeria) is
occurring from the beginning of March with the fieggg laid on 10 March 2013. Boukhemza et al.
(2008) observed that the first egg laying varigsveen late April and early May.

In general, the dates of the beginning of repraduacare influenced by the date of arrival of the
species (Hanane and Baamal, 2011). Contrary toTihemoun region, the breeding of the
Streptopelia turturis early where the parade starts at the end afalgrand brooding begins in
February. The same is true for tB&eptopelia decaoctdafi et al. (2015b) noted that in Guelma
region, the laying date varies between years, thighfirst laying observed on 18 February in 2012,
and 3 January in 2013.

In the study area, th&treptopelia turturnests on low-density treesgucaena leucocephala,
Eucalyptus sp., Acacia mimgsaf medium to high height (2.5 and 6 m). The safgervation was
also made by Hammani et al. (2007) in a Ziban faha;height of nests chosen by Bieeptopelia
turtur varies between 2.5 and 6 m. Absi et al. (20Id9). (cit) in an oasis in Biskra, noted that the
mean height is 5.28 + 1.15 m. In addition, Brahetial. (2015) Ibc. cit) mentioned it as 4.21 +
0.08m.

5. CONCLUSIONS

Despite the vast geographical territory occupiedth®/Streptopelia turturfrom the north to the
south of Algeria, the number of individuals isIgbborly known, and studies on the bio-ecology of
the species remain scarce. The data obtainedtadtly are considered as a preliminary study on
the distribution and quantification of the numbefsStreptopelia turtuindividuals in the northern
Sahara and on the delimitation of the area of nemtenng sites in Algeria, particularly in
Timimoun and Adrar.

With regard to future work, monthly monitoring olfiet species is envisaged to confirm its
occasional wintering or sedentarization in the eut regions of the Northern Sahara, and to
identify genetically the migratory and sedentargspecies of th&treptopelia turtur
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