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abstract. The availability of trophic resources and climate change are two factors that affect the 
expansion of a species' distribution range. The distribution of the House Bunting (Emberiza sahari 
sahari) was previously limited to the desert and sub-desert areas of North Africa (Algeria, Morocco, 
and Tunisia). However, the species was recently recorded at several new localities in north-western 
Algeria, including Tlemcen (Maghnia, Beni Bahdel, and Sebdou), Aïn Témouchent (Aïn Témouchent 
city and Rechgoun), Oran and Saïda city, Sidi Bel Abbès (Oued Sefioun and Marhoum), Tiaret (Kef 
Esbaa at Oued Lili, Mecheraa Sfa, Ksar Chellala, Beni Hamad at Serguine, Djbel Goudjila at Mahdia, 
and Zmalet El Emir Abdelkader), Bordj Bounaama at Tissemsilt, between Relizane and Chlef (El 
Hamadna and Oued Rhiou), and the El-Aissaouia city in Medea (central Algeria). While the presence 
of the species has been confirmed in its original hot-arid range, recent expansions are likely driven 
by climate change and variations in food availability. These shifts are probably linked to the species' 
nutritional needs, as it finds more stable food resources and foraging opportunities in northern habi-
tats, where the climate is semi-arid to humid. Forecasts suggest that future expansion may occur in 
the north-eastern regions of Algeria, including Oum El Bouaghi, Souk Ahras, Constantine, Guelma, 
and Mila, as well as in coastal areas to the west, such as Mostaganem and Tipaza.
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intRoduction

The ranges of species have spatially varied throughout 
evolutionary history in response to changing environ-
mental circumstances (Van der Jeugd et al. 2009). But 
generally, species distribution limits often coincide 
with niche limits and, as a consequence, are shifting in 
response to environmental change (Reed et al. 2021). 
Over the last several decades, there has been compelling 
evidence indicating a worldwide trend of increasing 
temperatures (Rohde and Hausfather 2020). Many au-
thors reported that temperature is a key driver of species 
distributions, which are expected to shift poleward and 
upward in response to global warming (Thomas and 
Lennon 1999; Parmesan and Yohe 2003). Despite this, 
human activities are increasingly transporting animals 
outside of their native ranges (Clavero and Garcia-
Berthou 2005; Simberloff et al. 2013; Blackburn et al. 
2014). As a result, changes in species distributions are 
predicted to cause range contractions, alterations in 
community composition, and increased extinction risk 
(Thomas et al. 2006; Bellard et al. 2012).
Buntings belong to the Emberizidae, a family of pas-
serine birds containing a single genus Emberiza, which 
in turn comprises 44 species (Cai et al. 2021; Gill et al. 
2023) distributed throughout the Old World (Europe, 
Asia, the Middle East, and Africa). In Algeria, 12 
bunting species have been recorded, of which 11 species 
are described in ‘Birds of Algeria' (Isenmann and Moali 
2000). It should be noted that four bunting species of 
the avifauna of Algeria have not been observed for a 
long time, including the Snow Bunting (Plectrophenax 
nivalis), the Yellowhammer (Emberiza citrinella), the 
Cretzschmar's Bunting (Emberiza caesia), and the 
Black-headed Bunting (Emberiza melanocephala). 
Finally, a new species has been observed in Annaba 
(northeast Algeria), the Rustic Bunting (Emberiza rus-
tica), cited in Djemadi et al. (2018). The seven other 
species were observed during our field surveys: the Cirl 
Bunting (Emberiza cirlus), the Rock Bunting (Emberiza 
cia), the House Bunting (Emberiza sahari), the Orto-
lan Bunting (Emberiza hortulana), the Common Reed 
Bunting (Emberiza schoeniclus), the Corn Bunting 
(Emberiza calandra), and the Little Bunting (Emberiza 
pusilla) that was also observed in Touggourt (Northern 
Sahara) (Adamou 2021).
Two similar bunting species occur in North Africa: (i) 
the House Bunting, which is endemic to the northwest 
with two subspecies: E. sahari sahari and E. sahari 
sanghae; and (ii) the Striolated Bunting Emberiza stri-
olata, with three subspecies: E. s. saturiator, E. s. jebel-
marrae, and E. s. striolata, which are distributed from 
Northeast Africa to Asia (Kirwan and Shirihai 2007; 
Svensson et al. 2009; Sangster et al. 2013; Schweizer 
et al. 2017; Gill et al. 2023). The House Bunting is 

synanthropic and is considered locally a noble, sacred, 
and daring species. It has several appellations in Arabic 
and Berber, for example: Bou-Oud, Bou-Hommir, and 
Bou-Bechir (Chedad 2021; Chedad et al. 2021a).
In Algeria, the House Bunting originally had a narrow 
distribution range (Chedad et al. 2021a). The northern 
limits include the Saharan limits of the Aurès Moun-
tains and oases around the Ziban region (M'Chouneche, 
Ghoufi, T'kout, Ghassira, Belhiourt, Arris, M'Doukal, 
Oued Abiod, El Kantra, Outaya, Tolga, and Chetma) 
and of the Saharan Atlas (Ouled Djellal city, Bousaâda, 
Messaad, Aflou, El Hadjeb, Sidi Makhlouf, Laghouat 
city, Ain Sefra, Beni Ounif, and Bechar). The southern 
boundary passes through Biskra, Ghardaïa, M'Zab, 
Touggourt, Megarine, the oasis of Taghit, and Beni 
Abbès. The distribution of this species also includes 
Hoggar, Tassili (extreme Algerian Sahara) and extreme 
south-east in Tindouf, and at Kalaa-Beni-Hammad 
(Setif), Bordj Bou-Arreridj, El Bayadh (El Abiod Sidi 
Cheikh and Ain Larak), Djelfa city, Tissemsilt north-
west, Bouhmam in Tlemcen, and also in Algiers (El 
Casbah) (Heim de Balsac and Mayaud 1962; Ledant et 
al. 1981; Isenmann and Moali 2000; Chenchouni 2010; 
Moulaï 2019; Chedad 2021; Chedad et al. 2021a; El 
Bouhissi et al. 2021). The present study aimed to update 
the known range of the House Bunting in Algeria, draw 
a global map following the remarkable expansion of 
this species, in particular in the north and, in addition, 
consider its expected range expansion.

MateRials and Methods

study area 
Algeria biogeographically belongs to the Western 
Palearctic and is characterized by a diverse climate 
(subtropical, Mediterranean, semi-arid, and arid) that 
shapes an important diversity of life forms (fauna and 
flora), ecological, genetic, landscape, and cultural enti-
ties. It is also home to many endangered species (Chedad 
et al. 2020a).

Data analysis
The field survey and bird observation campaigns were 
carried out from 2019 to 2024. The occurrence data of 
the species were obtained by the Progressive Frequency 
Sampling (EFP) method, a point-sampling technique 
(Blondel 1975) that has already been used in several pas-
serine bird studies in Algeria (Moali 1999; Benyacoub 
and Chabi 2000; Bendjoudi et al. 2013; Chedad 2021; 
Chedad et al. 2021a, 2023).
To construct a map of the current distribution of the 
House Bunting in Algeria and to update the geographi-
cal distribution of this species, we added new locations 
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that were discovered outside its previously known areas, 
according to BirdLife International (2016), Shirihai and 
Svensson (2018), and Chedad et al. (2021a). We used 
ArcGIS (version 10.8.1 for Desktop: Desktop: Esri®) 
to produce distribution maps.
To assess the climatic conditions in the species' range 
at both previously known locations and in sites where 
the species was newly recorded, the drought severity 
was analyzed using the Standardized Precipitation-
Evapotranspiration Index (SPEI). The SPEI is a drought 
assessment tool that relies on climatic data and operates 
at various spatial scales (Beguería et al. 2014). Using 
monthly weather data from 1970–2022, the six-month 
SPEI was computed and compared for two regions: Ain 
Sefra (32°45'32.1'' N, 00°35'7.7'' W) as a proxy of the 
historical range, and Ain Temouchent (35°18'7.3'' N, 
01°08'24.5'' W) representing a newly discovered locality 
from the north of Algeria. The SPEI was employed to 
ascertain when droughts begin, how long they last, and 
their severity across the study period in both selected 
regions. 
A regression analysis was conducted to examine the re-
lationship between bird distribution and environmental 
variables. Model selection was based on AIC, and pre-
dictor significance was assessed using p-values (< 0.05). 
All analyses were performed using R software.

Results

The distribution of the House Bunting is mainly located 
in urban areas and their surroundings. This study shows 
the presence of this species in several regions of Algeria, 
with eighteen (19) new records outside its known range 
proving its expansion to the north (Figure 1). Almost 
all new records were in north-western Algeria, includ-
ing the region of Tlemcen (Maghnia, Beni Bahdel, and 
Sebdou), Aïn Témouchent (Aïn Témouchent city and 
Rechgoun), Oran and Saïda city, Sidi Bel Abbès (Oued 
Sefioun and Marhoum), Tiaret (Kef Esbaa in Oued 
Lili, Mecheraa Sfa, Ksar Chellala, Beni Hamad in Ser-
guine, Djbel Goudjila in Mahdia, and Zmalet El Emir 
Abdelkader), Bordj Bounaama at Tissemsilt, and the 
border area between Relizane and Chlef (El Hamadna 
and Oued Rhiou). Recently, this bird was observed 
in the central northern Algeria at El-Aissaouia city in 
Medea (Figure 2).
The majority of these new sites are located in a semi-
arid bioclimatic zone except for the Medea region, 
which falls within a subhumid bioclimate; Oran and 
Aïn Témouchent have humid bioclimates. These lo-
calities have a large elevation range varying between 
0 and 1128 m and are mostly urban environments with 
modern or traditional structures or adjacent farmlands, 

Figure 1. Map showing previous and updated distributions of the House Bunting (Emberiza sahari) in Algeria. The previously 
known range (orange colour) follows BirdLife International (2016) and Chedad et al. (2021a).
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Figure 2. Locations of sites where the House Bunting (Emberiza sahari) has newly been recorded in Algeria.

Table 1. Descriptions of the newly occupied locations of the House Bunting Emberiza sahari in Algeria.

N° Province Site Longitude Latitude Elevation 
(m a.s.l.) Climate Habitat type Phenological  

status

1 Tlemcen Maghnia 1°44'43.23''W 34°50'54.25''N 409 Semi-arid Modern urban habitat Resident breeder

2 Tlemcen Beni Bahdel 1°31'9.51''W 34°41'8.44''N 718 Semi-arid Semi-modern urban 
environment

Resident breeder

3 Tlemcen Sebdou 1°18'39.00''W 34°41'25.32''N 1091 Semi-arid Rocky plateau, close to an 
agricultural area

Resident breeder

4 Aïn Témouchent A. Témouchent city 1° 7'57.09''W 35°18'9.39''N 233 Humid Modern urban environment Breeding unconfirmed

5 Aïn Témouchent Rechgoun 1°28'6.53''W 35°17'44.26''N 0 Humid Modern urban environment Breeding unconfirmed

6 Oran Oran city 0°37'16.88''W 35°40'7.38''N 92 Humid Modern urban environment Breeding unconfirmed

7 Sidi Bel Abbès Marhoum 0°11'40.00''W 34°26'44.00''N 1128 Semi-arid Modern urban environment Breeding unconfirmed

8 Sidi Bel Abbès Oued Sefioun 0°13'23.00''W 35° 1'46.00''N 706 Semi-arid Abandoned habitats in the 
middle of a forest

Resident breeder

9 Tiaret Kef Esbaa 1°16'13.55''E 35°30'43.49''N 576 Semi-arid Modern urban habitat Resident breeder

10 Tiaret Mecheraa Sfa 1°2'16.49''E 35°20'46.62''N 596 Semi-arid Traditional urban site near a 
water dam

Resident breeder

11 Tiaret Ksar Chellala 2°18'53.80''E 35°12'46.01''N 840 Semi-arid Modern urban habitat Resident breeder

12 Tiaret Beni Hamad 2°29'3.69''E 35°15'15.41''N 782 Semi-arid Urban area adjacent to the 
agricultural area

Resident breeder

13 Tiaret Djbel Goudjila 1°51'43.46''E 35°15'57.34''N 931 Semi-arid Urban area surrounded by 
agricultural fields

Resident breeder

14 Tiaret Zmalet El Emir 
Abdelkader

2°18'40.76''E 34°53'29.65''N 843 Semi-arid Urban area adjacent to 
agricultural area

Resident breeder

15 Tissemsilt Bordj Bounaama 1°36'44.59''E 35°51'13.31''N 1030 Semi-arid Urban are Breeding unconfirmed

16 Saïda Saïda city 0° 8'48.84''E 34°50'31.78''N 803 Semi-arid Modern urban environment Resident breeder

17 Medea El-Aissaouia 3°13'8.85''E 36°25'5.88''N 744 Sub-humid Farm in the middle of a 
pine forest and near an 
agricultural area

Breeding unconfirmed

18 Relizane El Hamadna 0°57'41.91''E 35°57'42.43''N 114 Semi-arid Farm near a water dam Resident breeder

19 Relizane Oued Rhiou 0°44'19.80''E 35°53'43.80''N 81 Semi-arid Modern urban habitat Resident breeder
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fields, orchards, water sources, and rocky areas (Tab-
le 1). Among the important results of these results are 
the confirmation of breeding of the House Bunting in 
many regions, except in Medea, Sidi Bel Abbès, Oran, 
and Aïn Témouchent.
The analysis of six-month SPEI data suggests that the 
historical range of the species (represented by Ain 
Sefra) likely had harsher and more arid climatic condi-
tions, whereas the newly occupied sites (such as Ain 
Temouchent) appear to have milder and potentially more 
favourable climate conditions for the House Bunting, 
which could explain its recent expansion into this 
area (Figure 3). When considering the historical and 
previously known distribution locations of the species, 
such as Ain Sefra, the SPEI analysis revealed climate 
conditions that were likely characteristic of the species' 
traditional habitat. These regions likely experienced a 
combination of relatively low precipitation and high 
evapotranspiration rates, indicative of a hot and arid en-
vironment. Drought events may have been common, but 
they were within the species' historical range of adapt-
ability. On the other hand, at newly recorded sites in the 
northern part of the country, such as Ain Temouchent, 
the SPEI analysis indicates different climate conditions. 
Compared to Ain Sefra, Ain Temouchent has exhibited 
higher and more consistent precipitation levels and 
lower evapotranspiration rates, with a clear shift towards 

drought conditions in the last two decades. These condi-
tions indicate that the species was extending its range 
into a climate initially characterized as semi-arid to 
mesic but subsequently transitioning towards aridity and 
reduced moisture, potentially creating a more stable and 
accommodating environment for the House Bunting. It 
is worth emphasizing that the pattern of drought events 
in Ain Temouchent was more severe and developed at a 
faster pace when compared to Ain Sefra, as evidenced 
by the linear regression analyses (Figure 3).

discussion 

The range expansion of a deserticolous bird species like 
the House Bunting into semi-arid and mesic regions of 
North Africa is a multifaceted phenomenon shaped by 
various ecological and climatic factors. Climate change 
plays a pivotal role, as rising temperatures and intensi-
fied aridity in its native desert habitat might render these 
areas less hospitable, driving the species to explore new 
territories. Notably, the use of the SPEI has revealed 
that the newly colonized sites are experiencing more 
severe and prolonged drought events, which makes 
these sites suitable as compared to the previously known 
distribution areas. This shift could be a survival strat-
egy, as prolonged droughts in its historical range may 

Figure 3. Amplification time series of six-month standardized precipitation-evapotranspiration index (SPEI) in Ain Temouchent 
(representing the newly expanded range) and Ain Sefra (representing the historical range) between 1970 and 2022. Red reflects 
episodes of drought, and blue reflects wet episodes. The green solid line represents a linear regression with a linear model fit; 
linear regression statistics include the slope, F: F-statistics (with degrees of freedom in brackets) and p: p-values.
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compel individuals to seek regions with more reliable 
water sources and food availability. A prior study on 
the spread of this species in Algeria came to the same 
conclusion as did a subsequent study on its expansion 
in northern Morocco and also in Europe, into southern-
most Spain (Chedad et al. 2021a; López-Ramírez et al. 
2023). Moreover, behavioural adaptations and modified 
dispersal patterns may facilitate this range expansion, 
enabling the House Bunting to thrive in varying eco-
logical conditions. 
Since the 1960s, the House Bunting has been observed 
mainly in the south of Algeria (Heim de Balsac and 
Mayaud 1962; Chenchouni 2010), but it has spread 
progressively both towards the south to the great Central 
Sahara and to the north (Chedad et al. 2021a). More 
recently, this species has expanded its distribution 
range towards the north in Tissemsilt city, Tlemcen 
(Bouhmam), and also in Algiers (El Casbah) (Moulaï 
2019; Chedad 2021; Chedad et al. 2021a; El Bouhissi et 
al. 2021). Our observations reported  new range expan-
sions in several areas at Tlemcen (Maghnia, Beni Bah-
del, and Sebdou), Aïn Témouchent (Aïn Témouchent 
city and Rechgoun), Oran and Saïda city, Sidi Bel Abbès 
(Oued Sefioun and Marhoum), Tiaret (Kef Esbaa in 
Oued Lili, Mecheraa Sfa, Ksar Chellala, Beni Hamad 
in Serguine, Djbel Goudjila in Mahdia, and Zmalet 
El Emir Abdelkader), Bordj Bounaama at Tissemsilt, 
Chlef city also to El Hamadna and Oued Rhiou in the 
border area between Relizane and Chlef, and finally to 
El-Aissaouia (Medea) in the mount of Titteri.
The recent expansion seems localized in the north-west-
ern regions of Algeria, which supports the hypothesis 
that the expansion of this species will be to the west 
of Algeria (Moulaï 2019), but we also recorded an ex-
pansion in the central northern region at El-Aissaouia, 
Médéa. In Morocco, new range expansion has been 
reported northward and southward (Amezian et al. 2006; 
Azaouaghe et al. 2020). In Morocco, the species has 
also spread to Tetouan and Tangiers, along with Ceuta, 
in the Tangier Peninsula (SEO-CEUTA 2016; Bergier 
et al. 2022). A recent study suggests that the climatic 
conditions of southern Iberia have become sufficient to 
host this typical African species, as it has been regularly 
recorded there over the past few years (López-Ramírez 
et al. 2023). Its first breeding in Europe was recorded 
in 2023 in southernmost Spain (Jesús Sepúlveda and 
Ortega 2023).
Climate change has already had an impact on the 
geographic range of several species. In the last several 
decades, Heim de Balsac (1979) identified alterations 
in the geographical ranges of many landbird and 
waterbird species in Algeria. Invasive species like 
the Eurasian Collared Dove (Streptopelia decaocto), 
reported in Tamanrasset, have seen their ranges move 

south. Moali and Isenmann (2007) found evidence of 
the dove's spread and breeding activities. Several finch 
species such as the Eurasian Siskin (Spinus spinus), 
European Serin (Serinus serinus), European Greenfinch 
(Chloris chloris), Common Linnet (Linaria cannabina), 
and Hawfinch (Coccothraustes coccothraustes) (Chedad 
et al. 2020a), as well as some wheatear species, such as 
White-crowned Wheatear (Oenanthe leucopyga), Desert 
Wheatear (Oenanthe deserti), Isabelline Wheatear 
(Oenanthe isabelline), Northern Wheatear (Oenanthe 
oenanthe) (Chedad et al. 2021b), and House Sparrow 
(Passer domesticus) (Haddad et al. 2021), have also 
been recorded in the south of the country, as were the 
Maghreb Magpie Pica mauritanica and the Common 
Starling Sturnus vulgaris from the north of the Algerian 
Sahara (Chedad et al. 2022a; Bouletif et al. 2022). A 
range expansion from the Sahara to the north (Hauts 
Plateaux) has been recorded for two species, Greater 
Hoopoe-Lark Alaemon alaudipes and Dupont's 
Lark Chersophilus duponti (Dahmani et al. 2023 a,b). 
Southward range expansion has also been seen in some 
waterbird species, such as the European Golden Plover 
(Pluvialis apricaria), the Black Stork (Ciconia nigra), 
the Western Reef Heron (Egretta gularis), the Com-
mon Crane (Grus grus), and the White-headed Duck 
Oxyura leucocephala (Chedad et al. 2021c; Bouzid et 
al. 2023a). In some cases, the expansion includes not 
only the overall range but also the nesting areas, as 
evidenced by the successful breeding of the Little Egret 
(Egretta garzette), Squacco Heron Ardeola ralloides, 
and Black-crowned Night Heron Nycticorax nycticorax, 
which were first recorded in the desert after being con-
fined hitherto to the north of the country (Chedad et al. 
2022b; Bouzid et al. 2023b).
Chenchouni (2017) and Chedad et al. (2021a) report that 
urban-adapted and urban-exploiter species extensively 
benefit from various resources that the urban environ-
ments provide, such as additional and permanent for-
aging and nesting opportunities. According to Chedad 
et al. (2021a), there is a close relationship between the 
presence of species and the trophic resources of the 
habitat, especially in the House Bunting, a granivorous 
species feeding mainly on seeds of annual weeds, with 
trophic preferences for certain plant species such as 
Chenopodium murale, Cynodon dactylon, and Schis-
mus barbatus. Moreover, the species often picks up the 
remains of food of plant origin, such as breadcrumbs 
and seeds, inside houses, which it often frequents and 
even nests within (Pasteur 1956; Chedad et al. 2021a). 
This ability may have aided the House Bunting in dis-
persal (Chedad et al. 2021a). The range expansion in 
both directions can be explained by the convergence 
of climatic factors in certain regions, as well as human 
activities (overexploitation of natural resources, differ-
ent types of pollution, agricultural expansion, and the 
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creation of green spaces) and change in building style 
(urban development), fires, and the appearance of new 
wetlands (particularly artificial wetlands: oases, dam 
reservoirs, and irrigation channels) (Clavero and Garcia-
Berthou 2005; Simberloff et al. 2013; Blackburn et al. 
2014; Chedad et al. 2020a, b; Chedad et al. 2021a, c; 
Aynalem et al. 2023).
Regarding the nesting of House Bunting that has been 
confirmed in the new localities, it has a strong adapta-
tion to different biotopes, and this is what Chedad et al. 
(2021a) addressed where this species breeds and resides 
in different urban sites (traditional, semi-modern, and 
modern habitats), which may imply some advantages 
such as greater availability of resources, less competi-
tion, or protection against predators (Chedad et al. 
2021a; Stofberg et al. 2022; VanderWand DownWerf 
and Dawns 2022; Garcia et al. 2025).
Predicting range shifts is a current challenge for bio-
geography because bird ranges are predicted to move 
in response to changes in temperature and precipita-
tion (Thomas and Lennon 1999; Böhning-Gaese and 
Lemoine 2004; Massimino et al. 2015). Regardless, it 
is expected that if the species continues its progressive 
spread to the north, our findings forecast a future in 
the north-east of the country in Oum El Bouaghi, Souk 
Ahras, Constantine, Guelma, and Mila, as well as in 
the coastal areas to the west in Mostaganem, Chlef, 
and Tipaza. 
In conclusion, many bird species in Algeria have experi-
enced range expansions. They include the House Bunting, 
whose habitats now span the humid northern coastal 
belt, the semi-arid Hauts Plateaux, and the hyper-arid 
Sahara in the south, with the possibility of extending in 
the near future to the northeast of the country at Oum El 
Bouaghi, Souk Ahras, Constantine, Guelma, and Mila. 
The study of the bioecology of the House Bunting in 
northern Algeria after the confirmation of its breeding is 
in prospect, not to mention the continuation of monitoring 
populations throughout the national territory to record 
new expansions and update its geographical distribution 
and understand its population dynamics. Conservation 
efforts should consider the changing dynamics and con-
servation implications associated with this expansion, 
focusing on preserving both the established and newly 
colonized habitats and monitoring climate projections to 
ensure the species' long-term survival amidst evolving 
environmental challenges.
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