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Abstract. The Ortolan Bunting Emberiza hortulana is a rare and protected species in Algeria, with
very rare nesting reports. It might be regarded as a possible umbrella species in the region. In this
study, we report a new nesting site at Djebel Refaa woods, in the eastern part of the Atlas Mountains

of Algeria, at 1830 m above sea level. Over an area of 125 hectares, we found three singing males, or
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INTRODUCTION

Habitat selection is the methodical progression of behav-
ioural responses through which an organism determines
which available resources to utilize from various options
(Johnson 1980). The availability of dietary resources
has been designated as the most influential factor on
survival and population growth in most species (Sinclair
and Krebs 2003; Ruf et al. 20006).

Birds are considered effective bioindicators because
changes in their population size, behaviour, and capac-
ity to procreate reflect the health of the environment
(Schrag et al. 2009; Harisha and Hosetti 2009; Zhang
and Ma 2011; Kurniawan and Ontarian 2017; Egwu-
mabh et al. 2017). Also, climate change has important
consequences on avian species and significantly affects
their breeding phenology, particularly influencing the
distribution of endemic species with restricted ranges
(Badis et al. 2024).

The expansive and diverse ecosystems in Algeria have
played a significant role in fostering plant diversity,

0.24 singing males/10 hectares. Three nests were located on the ground in an open environment in a
steppic area and inserted in the bushes. The average diameter of the nests was 7.5 = 0.53 cm, with a
cup depth of 5.5 + 0.67 cm. The approximate distance between the nest and its neighbour was 350
meters. Hatching commenced around 23 May, and flight training commenced on 15 June.

which subsequently impacts animal biodiversity. Fur-
thermore, the burgeoning research endeavours in the
country have recently contributed to the discovery of nu-
merous species that were previously considered absent
from the list of Algerian birds, as well as the disclosure
of new breeding grounds and expansion ranges (Chedad
et al. 2020; Belakhdar and Chedad 2023).

Buntings belong to the family Emberizidae, which is a
large family of passerine birds that has a single genus,
“Emberiza,” with 44 species (Cai et al. 2021; Gill et al.
2024; HBW and BirdLife International 2024), distrib-
uted throughout the Old World (Europe, Asia, Middle
East, and Africa), including Algeria, which counted 11
species of buntings, including migrants and residents
(Isenmann and Moali 2000; Djemadi et al. 2018; Chedad
2021; Chedad et al. 2021a; Adamou 2020).

As a long-distance migrant, the Ortolan Bunting (Em-
beriza hortulana Linnaeus, 1758) is highly dependent
on a heterogeneous habitat structure primarily composed
of semi-open agricultural land (Berg 2008; Kosicki
and Chylarecki 2012). It has undergone a major de-
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mographic decline around the world, particularly in
Europe, Finland, Sweden, Estonia, Switzerland, etc.
(Vepsildinen et al. 2005; Berg 2008; Elts et al. 2015;
Menz et al. 2009) and also in Algeria (Isenmann and
Moali 2000).

Due to its rarity and its threatened habitats, Emberiza
hortulana is the only species among the Emberizidae
that is protected by the Algerian Executive Fiat (12-235)
of 24 May 2012, establishing the list of protected non-
domestic animal species. However, no study has been
conducted specifically on this species except for records
made by Heim de Balsac and Mayaud (1962), Ledant
et al. (1981), and Isenmann and Moali (2000). In this
context, the present study aims to fill in the gaps, first
by providing preliminary data on the breeding status in
Algeria in a new region at Djebel Refaa (Batna, eastern
Algeria), especially since most of the previous observa-
tions were based only on singing males in order to prove
the nesting status. Secondly, updating the distribution
area and including confirmed and unconfirmed nesting
areas are necessary to provide a better understanding of
the phenological status of this species in Algeria.

MATERIALS AND METHODS

Study area

Pre-forest formations on the rocks of Djebel Refaa
(1830 m) in the Aures massif, which is a component of
the Atlas Mountains in eastern Algeria (Figure 1), con-
sist primarily of the following plant species: Atlas pis-
tachio Pistacia atlantica, Aleppo pine Pinus halepensis,
Atlas cedar Cedrus atlantica, prickly juniper Juniperus
oxycedrus, rosemary Salvia rosmarinus, esparto grass
Lygeum spartum, and rushes Juncus spp. It is situated
in a semi-arid bioclimate with irregular precipitation
ranging from 200 to 400 millimetres annually.

Bird survey

We collected information on the occurrence of Emberiza
hortulana across 125 hectares in Djebel Refaa, using the
method of progressive frequency sampling (Echantil-
lonnage Fréquentielle Progressif, or “EFP”’), which is a
point count technique (for further details, refer to Blon-
del 1975; Bendjoudi et al. 2013; Chedad et al. 2021a).
Based on the number of singing males, we calculated the
number of Ortolan Bunting male territories (de Groot et
al. 2010). Supplementary species occurrence data were
incorporated into the present analysis from GBIF 2024
(www.gbif.org) and prior research (Ledant et al. 1981;
Isenmann and Moali 2000). Counts were conducted
regularly through direct observation using the Nikon

Coolpix P900. Esri® ArcGIS 10.4 for Desktop was
utilized to generate a map of species distribution.

RESULTS
Mapping species distribution in Algeria

Drawing from a comprehensive dataset comprising both
historical sources predating the year 2000 and more
recent post-2000 records sourced from GBIF (www.
gbif.org), we have found that the range of Ortolan
bunting covers 11 provinces (Algiers, Blida, Bouira,
Tizi Ouzou, Bejaia, Bordj Bou Arreridj, M’sila, Sétif,
Batna, Khenchla, and Jijel), which can be grouped
into three main regions (Kabylie, Aures, and Algiers),
where the climate varies between humid, subhumid, and
semiarid, at an altitude ranging between 850 m (Jijel)
and 1920 m (Batna). However, potential nesting cases
are confirmed only by singing males in Djebel Mahmel
and Chélia in the Aures in Batna and in the Kabyliein
Tikijda (Bouira), and also by the feeding juveniles near
the MerdjEz-Erragéne dam in Jijel (Isenmann and Moali
2000), with a new site in Djebel Refaa (Batna), on the
basis of our data in this study (Figure 1).

Breeding

During April, we observed the singing males in Djebel
Refaa, located in the Aures mountainous region in
eastern Algeria. Each male occupied a virtual circle
that extended beyond 300 metres from the others. These
males were perched on the tallest tree in the area, which
was typically Juniperus oxycedrus or Cedrus atlantica,
and sometimes at the top of a high rock, singing during
the day (Figure 2A, B).

We conducted a nest-searching campaign during a
month and a few days (May and June). Unfortunately,
we encountered difficulties in identifying the exact
location of the nests due to the vastness of the breed-
ing region and the dense vegetation cover. In mid-June
2022, two fledglings were found being fed by their par-
ents near one of the nests (Figure 2F). Then, we found
two more nests by the end of the breeding season, but
they were empty.

The three nests were built on the ground at the foot of
a tuft of Ephedra spp. with a height of 50 cm, and the
average nest diameter was equal to 7.5 + 0.5 cm with a
depth of 5.5 £ 0.7 cm (Figure 2C). It can be estimated
that hatching begins around 23 May, and flight training
begins around 15 June.

The breeding site is located at 1830 m above sea level,
far from the urban agglomeration. It is situated in a
low, open, bushy habitat with steppe characteristics. It
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Figure 1. Map showing previous and updated distributions of the Ortolan Bunting (Emberiza hortulana) in Algeria.
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Figure 2. (A) Male Ortolan Bunting singing. (B) Ortolan Bunting pair. (C) Ortolan Bunting nest. (D, E) Feeding of a juvenile
and flight training. (F) Juvenile Ortolan Bunting.
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comprises a high tree diversity (Juniperus oxycedrus
and Cedrus atlantica) associated with plants such as
Ephedra spp., Stipa spp., Avena spp., and others. Both
parents were feeding the juveniles with locusts, bees,
butterflies, and dragonflies (Figure 2D, E).

In the same nesting site, we found three bunting species
(E. calandra, E. cirlus, and E. cia) and several farmland
birds, such as Alauda arvensis, Galerida cristata, Oe-
nanthe leucura, Curruca hortensis, Turdus viscivorus,
etc.

DISCUSSION

The range area of the Emberiza hortulana is mainly
located in the north-eastern part of Algeria in Kabylia,
Aures, and also in Algiers (Ledant et al. 1981; Isenmann
and Moali 2000; GBIF 2024; BirdLife International
2024). Regarding the nesting areas, prior research in-
dicated that they were confined to three specific regions
in Algeria: Batna, Jijel, and Bouira. However, recent
observations have shown that they are now breeding
only to Aures (Djebel Refaa).

This bunting species is mostly seen during migration:
autumn passage (September) is less marked than in
spring, at least in the Sahara (April to mid-May) (Isen-
mann and Moali 2000).

The numbers of steppe and farmland birds are rap-
idly declining globally due to intensive agriculture and
changes in land use (Onrubia and Andrés 2005; Donald
et al. 2006; Vorisek et al. 2010). The Ortolan Bunting
can be considered a rare umbrella species, especially
since its numbers are constantly decreasing, and the
protection of this species and its habitat can protect many
farmland species. The range of the species underwent
many contractions and expansions throughout evolu-
tionary history in response to changing environmental
circumstances (Van der Jeugd et al. 2009). In recent
years in Algeria, the range of some avian species has
expanded, such as the Desert Sparrow (Passer simplex),
House Bunting (Emberiza sahari), House Sparrow (Pas-
ser domesticus), Rufous-Tailed Scrub Robin (Cercotri-
chas galactote), Common Starling (Sturnus vulgaris),
Maghreb Magpie (Pica mauritanica), Dupont’s Lark
(Chersophilus duponti), Greater Hoopoe-lark (4/aemon
alaudipes), etc. (Bouzid et al. 2021a, b; Chedad et al.
2021a,2022a; Haddad et al. 2021; Bouletifet al. 2022;
Dahmani et al. 2022, 2023), and several Fringillidae spe-
cies and wheatears (Chedad et al. 2020, 2021b). Also,
the breeding sites are expansive for some species, such
as: Egretta garzetta, Anas platyrhynchos, Nycticorax
nycticorax, Ardeola ralloides, Plegadis falcinellus,
etc. (Chedad et al. 2022b, 2023a, b; Bouzid et al. 2023;
Ould Amara et al. 2023), while other species are

declining, such as the Ortolan Bunting (Isenmann and
Moali 2000).

In the study area of 125 hectares, we found three sing-
ing males, i.e., 0.24 singing males/10 hectares. This
density seemed small but slightly larger compared to
what was found in Poland by Kuzniak (1994) (0.11 to
0.15 singing males/10 hectares) and by Fonderflick and
Thévenot (2002) in Causse M¢éjean (Lozére, France)
(0.13t0 0.14 singing males/10 ha). A high proportion of
unpaired males has been observed in declining Ortolan
Bunting populations elsewhere in Norway (Dale 2001;
Dale et al. 2005; Steifetten and Dale 2006), as well as
in other passerine species (Donald 2007). According
to Dale (2001), such a low rate of paired males would
characterize small and isolated populations of species
with a fragmented distribution, as is the case of the
Ortolan Bunting.

The breeding site in Djebel Refaa provides food and
shelter from predators and unfavourable climatic condi-
tions. Bare grounds are known to be an important habitat
characteristic of Ortolan Buntings as well as many
other terrestrially foraging bird species (Neevra 2002;
Moorcroft et al. 2002; Butler and Gillings 2004; Maurer
2006; Weisshaupt 2007; Berg 2008; Menz et al. 2009).
Based on a 500-meter radius scale, the presence of the
Ortolan Bunting was found to be adversely impacted by
urban areas and their infrastructure, as well as forests. In
contrast, de Groot et al. (2010) found that it had a posi-
tive correlation with permanent meadows and partially
overgrown meadows, whether they had big trees or not.
In general, birds select their habitat on different scales,
ranging from the home range to the nest site scale,
reflecting decisions on critical parameters such as nest
safety and proximity to food resources (Lopez-Lopez et
al. 20006). The trees on permanent meadows might also
be used as breeding sites because, although the Ortolan
Bunting is a ground breeder, it also breeds occasionally
in trees (Glutz von Blotzheim and Bauer 1997).

In Switzerland, the species requires the availability of
patchy, structurally diverse habitats, with solitary trees,
bushes and rocks, which are used as song posts (Lang et
al. 1990; Vepsildinen et al. 2005). A possible explana-
tion why all these habitats are chosen could be a general
rule that the Ortolan Bunting prefers mosaic habitats
with low vegetation as a foraging area and nesting site
(Naevra 2002; Vepsildinen et al. 2005).

In conclusion, the Ortolan Bunting is a threatened bird,
and its nesting in Algeria is rare. Protecting its habitat
is crucial as it safeguards not only this species but also
a significant number of others, particularly farmland
birds. Moving forward, it is essential to increase field
surveys and research efforts to pinpoint nesting areas
and migration timings and to conduct thorough studies
on its reproduction and diet.
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