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Abstract. In Algeria, spiders are poorly known arthropods, and sufficient information is still lacking
regarding their biodiversity. This study contributes to the understanding of spiders in northeastern
Algeria, focusing on their biodiversity. The spiders were collected from three different habitats (Cork oak
forest, Kermes oak forest, and Algerian oak forest) over a 12-month period (2020-2021). The study
assessed spider phenology, abundance, species composition, species richness inventory, functional
diversity, and the potential influence of habitats on these parameters. The taxonomical study revealed 61
spider species belonging to 22 families, with Theridiidae being the most represented family. The Shannon
index and Peliou’s evenness showed significant diversity between forest types. The study also found that
the species accumulation curves did not reach an asymptote in the three sites, suggesting the possibility of
additional spider species not yet inventoried. The spider classification resulted in eight functional guilds
based on their foraging mode, with Sheet web weavers category being the richest and most abundant
feeding guild in all sites. The findings on spider species phenology were similar to other studies in
Algeria. Further research is needed to better understand the conservation of this biological heritage and
the negative impacts and changes that disrupt their essential functions.
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Introduction

Biologists have always been inquisitive about patterns and measurement of species
diversity (Macarthur, 1965; Peet, 1974). But even so, biodiversity has evolved from a
comparative science to become an issue of public concern and political discussion
(Magurran, 2004) in a way that variation in diversity alters ecosystem functions in local
and large scale (Hautier et al., 2018; Hector and Bagchi, 2007) and can ultimately affect
even the provision of ecosystem services that support human well-being.

Spiders, for example, play a prominent role in ecosystem functioning across a wide
range of habitats (Tikader, 1977), thus making them an excellent example for studying
biodiversity patterns (Platnick, 1999). Many studies have shown that spiders diversity
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causes quantitative changes in ecosystem functions (Greenop et al., 2018; Schmitz,
2009), as they are considered excellent predaceous arthropods (Mineo et al., 2010;
Nyffeler and Gibbons, 2022). Habitat heterogeneity, on the other hand, affects the
diversity of spiders (Buddle et al., 2000; Greenstone, 1984; Uetz, 1991) and even their
foraging strategies (Goldsbrough et al., 2004; Ludwig et al., 2018).

Also, spiders are among the most ubiquitous and diverse group in terrestrial
ecosystems (Cardoso et al., 2009), and the largest order of Arachnids, with more than
50,756 species grouped into 132 families and 4306 genera currently known on global
scale (WSC, 2024), They can be used as successful biological indicators, and control
agents (Marc et al., 1999; Nyffeler and Benz, 1987). In spite of this, they have been
widely overlooked in conservation studies (Paul et al., 2009; Pearce and Venier, 2006).

The study of Algerian spiders dates back to the 19th century (Lucas, 1846; Simon,
1899), and information on it seems sporadic and resumed relatively recently with
numerous papers on spiders diversity (Alioua et al., 2022; Boutmedjet et al., 2022) and
taxonomy (Touchi et al., 2018), dynamics and abundance (Bourbia et al., 2018),
ecology and phenology (Bensouilah et al., 2022; Chaib et al., 2022; Kherbouche, et al.,
2015), in different type of habitats (wetland, forest and agroecosystem). But even here,
there are gaps and omissions about the Algerian spider fauna, which is still poorly
known and restricted to a few families in limited areas (Alioua et al., 2016; Mansouri et
al., 2020; Touchi et al., 2018).

The present study comes within the framework of biodiversity, in order to a better
knowledge of the diversity and the phenology of spiders present in three different sites
in the northeast of Algeria. In light of these data, species richness and functional
diversity in different sites were compared, and the possible effect of habitat
characteristics on species diversity and phenology was discussed.

Materials and methods
Sampling area

The extremely north-east of Algeria (Annaba, El-Tarf, and Guelma) stretches from
the Mediterranean in the north to the High Plateaux in the south (Fig. 1). It hosts a
plethora of forest and aquatic ecosystems that support a diversified fauna. These
habitats include extensive oak forests occurring on metamorphic complexes at altitudes
ranging from 600 to 900 m (Auzende et al., 1975). These ecosystems also support a
large number of endemic and subendemic taxa with fragmented ranges, which are rare
in Algeria and often quite localized (Véla and Benhouhou, 2007). Spiders were sampled
in relatively homogeneous, contiguous areas of three vegetation types. The area are as
follows.

Cork oak forest in Séraidi, Annaba

This site (36°56°21”N, 7°40°30”E) is considered to be part of the inner zones of the
North African alpine chain. It has one of Algeria’s finest cork oak Quercus suber forests
and considered as a regional biodiversity hotspot known as “Kabylie-Numidie-
Kroumirie” (Toubal, 1986; Yahi et al., 2012), with 394 plant species belonging to 91
families and 276 genera recorded, giving a specific floristic richness equal to 9.58% of
Algeria’s vascular flora, with 24 taxa being endemic, 4 are considered very rare and 41
are threatened (Hamel et al., 2013).
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Kermes oak forest in El Kala, El Tarf

The El-Tarf woodland (36°51°11” N, 8°19°30”E) is part of the El-Kala National Park
(PNEK) which covers an area of approximately 80,000 ha and has a mosaic of
ecosystems that are as diverse as they are rich. The degraded land is home to oak stands
with kermes oak Quercus coccifera, often accompanied by Pistacia lentiscus, Calycotome
villosa, Genista ferox and woody species indicative of very unfavorable conditions, such
as Cistus monspelliensis, Cistus salvifolius, Ampelodesma mauretanicum, Chamaerops
humilis, Erica arborea and Lavandula stoechas (Rouag, 2016).

Algerian oak forest, Guelma

This site (36°34°27”N, 7°30°45”E) is distinguished by its extensive vegetation cover,
formed by plants and trees specific to the Mediterranean climate. The forests in the
Guelma region situated at altitudes ranging from 500 to 900 m, it covers cover more
than 32,590 ha (Boumaaza, 2017). This forest cover offers ecological niches at all
levels. The flora is diversified, with species such as Aleppo pine Pinus halepensis,
Algerian oak Quercus canariensis and cork oak Quercus suber. as well as olive trees
and eucalyptus (Chahat, 2018).
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Figure 1. Map of the sampling locations of the study

Sampling procedures

The current investigation was carried out monthly from September 2020 to August
2021. Spiders were collected during the study period from three different habitats.
Because of the diversity of spiders, we used a combination of methods to obtain a
representative sample of the complete spider community at the given sites. Besides
pitfall traps, semi-quantitative sampling methods (visual searching, vegetative beating,
sweep netting) were carried out to collect spiders living in shrubs, high vegetation,
trees, and tree branches, as well as those spotted on the ground under leaf litter, rocks,
and fallen or dry wood. In order to conserve and identify the collected spiders, every
specimen was placed in vials containing 70% ethyl alcohol, for further identification in
the laboratory using the appropriate spiders guide (Roberts, 2009) and Spider World
Catalog (WSC, 2024). Based-on type of web and method of active hunting from
(Cardoso et al., 2011), we classified spiders’ families into different guilds.
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Statistical analysis

Statistical analyses were carried out with R 4.2.1 (by R Development Core Team,
2023). Ecological indices were estimated based on Scorpion fauna data to characterize
biodiversity in the different sampling habitat during the study period, and was evaluated
by calculating the abundance. Biodiversity of spiders was assessed by (1) species richness
(S) which represents the total number of species identified; (2) Shannon’s index:

H' = =X (pi - log, pi) (Eq.1)
The evenness
Evenness = H'/(log, Sobs) (Eq.2)

were applied for measuring spider diversity in each sampled site based on the relative
density pi of the i species (Magurran, 2004). The analysis of the similarity between
number of spiders and sites was carried out by calculating several similarity indices
(Jaccard and Serensen) and dissimilarity indices (Bray-Curtis and Jaccard). Moreover,
Similarity percentages (SIMPER) analyses were used to identify most abundant and/or
most variables species in the three sites. To estimate total species richness across all
sites, common nonparametric estimators and approaches (Chao 2, Jackknife and
Bootstrapping) were used. All the diversity indices were assessed using vegan package
(Oksanen et al., 2020). Furthermore, functional diversity was estimated based on
spider’s guild including eight classes using FD package (Laliberté et al., 2014). Values
presented hereafter are mean + SD.

Results

A total of 1076 spider individuals were collected at 03 sampling sites of; 473
specimens (43.95%) from Site 1, 242 individuals (22.49%) from Site 2, and 361
individuals (33.55%) from Site 3. These specimens were identified then classified into 61
species belonging to 22 families. Among these families, Theridiidae is the most
represented by 09 species, followed by Gnaphosidae and Linyphiidae with 08 species,
and with Araneidae, Lycosidae with 7 species. The lowest number of species was
recorded in 09 families with only one species (Fig. 2). The three studied forests had
common species: Araneus sp.1. The Kermes Oak and Algerian Oak forest share only one
species (Linyphia sp.1), while, the Kermes Oak and Cork Oak had six common species
(Aranus sp.1, Clubiona sp.1, Zelotes sp., Drassodes sp., Trochosa sp., Tibellus sp.).

Site-specific species abundance

According to the type of habitat, the highest abundances of spider were recorded in
sites 1 following by S3 and S2, respectively. Stegodyphus lineatus was the most
abundant in site 1 with 41 individuals and Ballus sp, Eusparassus sp, and Stroemiellus
sp were the less abundant with 6 individuals for each. In Site 2, Pardosa sp was the
most abundant with 22 individuals and Liniphya sp3 was the less abundant species with
only 3 individuals. In Site 3, Nigma puella occupied the first class with the highest
number of individuals followed by Tetragnatha montana in the second class, and
Phaeocedus sp as a rare.
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Spider families

Theridiidae
Gnaphosidae
Linyphiidae
Araneidae
Lycosidae
Salticidae
Philodromidae
Clubionidae
Agelenidae
Tetragnathidae
Lioccranidae
Dictynidae
Qecchiidae
Segestriidae
Thomisidae
Qonopidae
Sparassidae
Amaurobiidae
Eresidae
Pholcidae
Dysderidae
Palpimanidae
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Figure 2. Distribution of the number of spider species by family in northeast Algeria. Colors
represent the number of species belonging to each family, from light to dark color (from low
number to high number of species)

Richness and diversity of spider

In our investigation, 61 species were identified, with 43 species (70%) reaching up
only at the genus level. Richness, Shannon index, and Peliou’s evenness varied between
forest types (Fig. 3; Table 1). Holm oak and Algerian oak have similar Shannon’s H’
scores, however, this is resultant of distinct mechanisms. Algerian oak has a large
number of species (high species richness) but is relatively uneven (moderate Pielou’s
Evenness), resulting in a moderate Shannon’s H’. Holm oak, in contrast, has the smaller
number of species but is very even, also resulting in a moderate Shannon’s H’ (Fig. 3).
The species accumulation curves did not reach an asymptote in the three sites pooled
during our study period, indicating not all species of spiders had been collected (Fig. 4).
Based on different metrics of species richness such as Chao 2 (Chao, 1987), Jackknife
and Bootstrapping, the total estimated species richness across all sites was ranged from
69 and 328 spider (Chao, 1987).

Table 1. Alpha diversity metrics in the three types of forest habitat in northeast Algeria

Type of habitat Richness Shannon index Pielou’s evenness
Cork oak 33 3.306367 0.9456198
Kermes oak 22 2.977360 0.9632220
Algerian oak 23 2.967756 0.9465034
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Figure 3. Alpha diversity metrics in the three types of habitats in northeast Algeria
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Figure 4. Accumulative curve of spider species during the study period 2019/2020, northeast
Algeria

The p diversity metrics

The similarity calculation between the different sites (Table 2) showed that the most
important valeur was found between the Cork oak (S1) and Kermes oak (S3), with a
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12.24% and 21.81% similarity for the Jaccard and Sorensen, respectively. The Bray—
Curtis dissimilarity index showed that the greatest dissimilarity existed between the
Cork oak and Algerian oak (96.41%) forest, while the least significant dissimilarity
exists between the Cork oak (S1) and Kermes oak (S2) with (82.09%) (Table 2).
According to SIMPER estimation results, Pardosa sp contributes the most (71.11%) to
this dissimilarity between sites throughout our study period, followed by Trochosa sp
and Zelotes sp with 69.86% and 68.58%, respectively.

Table 2. Similarity and dissimilarity index in spider between three Oak forests, Northeastern

Algeria

Jaccard’s index

Cork oak Kermes oak
Kermes oak 0.12244898
Algerian oak 0.03703704 0.04651163

Sorenson’s index

Cork oak Kermes oak
Kermes oak 0.21818182
Algerian oak 0.07142857 0.08888889

Bray—-Curtis dissimilarity

Cork oak Kermes oak
Kermes oak 0.8209790
Algerian oak 0.9640288 0.9502488

Functional diversity

The spider classification resulted in eight functional guilds based on their foraging
mode (Fig. 5), Sheet web weavers represented the richest and most abundant feeding
guild in all sites with 21.6% of total capture, followed by space web weavers 20.4%,
other hunters 15.7%, ambush hunters 13.7%, Orb web weavers 12.7%, ground hunters
12.1% and specialists 2.5% while sensing web weavers contributed 1.7% of all caught
spiders and were only found in Kermes oak forest. The dominant Sheet web weavers
constituted 13 species belonging to four families (Linyphiidae, Agelenidae, Eresidae
and Amaurobiidae).

The FD analysis showed a higher diversity of functional roles of sheet web weavers
(148 individuals), ambush hunters (44 individuals) and space web weavers (109
individuals) in Cork oak forest, Kermes oak forest and Algerian oak forest, respectively.
The proportion of species and number of individuals with different traits were highly
distributed in Cork oak forest and Algerian oak forest than in the other site, but Kermes
oak forest had a higher functional richness (Fric) and functional evenness (FEve). The
relatively higher evenness and functional richness, together with the presence of species
with dissimilar traits (Sensing web weavers and Specialists) explained the overall high
functional diversity (RaoQ) (Table 3).

Phenology

With the exception of Steatoda nobilis, which was found in the Cork Oak Forest, the
other two ecosystems (Kermes Oak forest and Algerian Oak forest) contain few
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representatives of this family. They are recorded predominantly in the winter and spring
(Fig. 6). The Gnaphosidae display a substantial presence in all three examined
ecosystems year-round, covering all four seasons; winter and spring show particularly
high levels of representation. Year-round observations are made of three species:
Gnaphosa sp1, Haplodrassus sp, and Zelotes sp. Throughout the year, individuals of the
Linyphiidae family are observed in the guild of space web weavers, with particularly
abundant and unique populations in the winter and spring.

The Lycosidae family and the Araneidae family each have seven species
representatives. These two families are predominantly observed during two seasons
(winter and spring) and are present in all three ecosystems that have been investigated.
Five species of another family (Salticidae) are mainly observed in all three
environments during the spring and summer. It is noteworthy that, the species
Heliophanus cupreus is observed throughout the year in the Algerian Oak Forest
ecosystem. It is essential to point out that only nine species are recorded throughout the

year (Fig. 6).

[0)]
(3]
C
o
ke
g Ambush hunters
Qa 400
< Ground hunters
Orb web weavers
300 Other hunters
Sensing web weavers
200 Sheet web weavers
Space web weavers
100 Specialists
0

Cork oak Kermes oak

Algerian oak

Figure 5. Variation in guild structure of spider assemblages across different sites in northeast
Algeria

Table 3. Functional diversity metrics in the three types of forest habitat in northeast Algeria

Cork oak Kermes oak Algerian oak
Abundance 473 242 361
FRic 7 8 6
FEve 0.1612903 0.3000000 0.1904762
FDis 0.3155386 0.3271236 0.3151218
RaoQ 0.1007838 0.1072587 0.1002314
Functional Guild Sheet.web.weavers Ambush.hunters Space.web.weavers
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AUTUMN WINTER | SPRING | SUMMER
Guild Family Species SEP oCT NOV  DEC JAN FEB  MAR APR MAY JUN JuL AUG
Sensing web Oecobiidae Segestria senoculata

weavers Segestriidae Uroctea sp

Drassodes sp

Gnaphosaspl
Gnaphosasp2
Hapi
Haplodrassus sp

Phacocedus sp

Cork oak forest

Trachyzelotes sp
Zelotes sp - Kermes oak forest

Thomisi Synema globosum :

Thomisidae . Algerian oak forest

Araneus quadratus
1 10

Ambush hunters

Araneus sp1

A 1 Araneus sp2
Araneus sp3
Hypsosinga sanguinea

Stroemiellus sp
Textrix sp

o, ia Tetragnatha montana -

! Tetragnatha sp

C id Oonops sp

Agroeca sp

Orb web weavers

Liocranum sp

Trochosa sp

Alopecosa barbipes

Alopecosa inquilina

Lycosidae
5 Iverulenta

Ground hunters

Pardosa cribrata

Pardosa sp

Aelurillus sp
Ballus sp

FEuophrys sp

Heliophanus cupreus

Neon convolutus

Philodromus sp

Thanatus sp

Tibellus sp

Other hunters
=

Clubiona sp1

Clubiona sp2

Gibbaranea bituberculata

Eusparassus sp

Amaurobius sp

Stegodyphus lineatus

Histopona sp

Tegenaria sp

Tegenaria campesiris

Agnyphantes sp

Floronia sp

Frontinella cormmurns

Frontinella frutetorum

Linyphiidae Linyphia sp!

Sheet web weavers

Linyphia sp2

Linyphia sp3

Tenuiphantes sp

Crustulina sp

Dipoena melanogaster
Dipoe
Fnoplog
Theridiidae Euryopis sp
Steatoda nobilis

atha sp

Steatoda paykulliana

Theridion sisyphium

Theridion sp

Space web weavers

Emblyna sp

Dl‘:l) midae Nigma puella -
Pholcidae Physocyelus globosus

Speciali Dysderidae Dysdera erythrina
ok Palpimanidae Palpimanus sp

Figure 6. Phenologram of spider species recorded in the three types of forest habitat in
Northeastern Algeria

Discussion

The current investigation examined the influence of habitat characteristics on spider
diversity in three distinct forest habitats located in Northeast Algeria. This was achieved
by calculating spider richness estimates, faunistic composition, and spider diversity
parameters.

During the sampling period, a total of 1076 spiders were collected form 03 sampling
sites, belonging to 61 species under 51 genera distributed in 22 families. This number
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remains important compared to other works on spiders in deferent parts of Algeria.
Including, Touchi et al. (2018) inventoried 48 species (33 genera and 17 families) in
Zéralda pine Forests (Algiers, Algeria). In different ecosystems of Tébessa region
(Northeastern Algeria) 67 species (20 families) were identified (Ghellab and Guettiche,
2022). In Palm grove of Biskra (East Algeria). Berretima (2016) found 47 spider species
(38 genera and 22 families). However, the greatest number of species was reported in
northern Algerian Sahara with 124 spider species, belonging to 71 genera and 25
families (Alioua, 2018). Nonetheless, the lack of true replicates in our investigation,
necessitates that all outcomes be viewed with caution.

Diversity

The complexity of vegetation structure is a very important component that gives
shelter and substrates for the construction of spiderwebs, attracts prey, and provides an
appropriate micro-habitat for reproduction. Thus, can influence the abundance of
spiders through several factors, such as: the structure of the webs, the sunshine, the
abundance, the type of prey, and intraguild predation (Greenstone, 1984; Rypstra et al.,
1999; Samu and Lovei, 1995). Indeed, the determination of whether a spider inhabits a
large or small habitat is not a random choice. To provide an example, the macro-level
comprises characteristics related to habitats, such as forest types; the micro-level relates
to the choice and the use of specific plants; and the nano-level analyses the selection of
particular components within a single plant (Rao, 2017). In our research area, the most
prevalent spider families, each consisting of over 100 individuals, are Theridiidae and
Lycosidae, with 145 and 129 specimens, respectively. These results are consistent with
findings from comparable forest ecosystems in the extreme northeast of Algeria
(Bourbia et al., 2018). Additionally, Lycosidae are co-dominant with Gnaphosidae in
both cereal crops in the central region and Aleppo pine plantations (Pinus halipensis) in
the central area as well (Boucherit et al., 2020; Touchi et al., 2018). However, in
Saharan agro-ecosystems (Oasis) and steppe environments in the East, spider
populations are solely dominated by Gnaphosidae, occasionally accompanied by
Linyphiidae and Thomisidae, which are the most abundant family in Algeria (Alioua,
2012; Alioua et al., 2016; Berretima, 2016; Ghellab and Guettiche, 2022). Concerning
the ecological connectivity of our neighboring environments and toward the East of
Algeria, the Gnaphosidae family prevails in Tunisian ecosystems (Dimassi et al., 2017).
This family is also abundant in Iranian habitats (Hosseini et al., 2014) and shares
dominance with Salticidae specimens in Turkey (Demir and Seyyar, 2017). Conversely,
Gnaphosidae are abundant in French ecosystems (Milano et al., 2019) and Hungarian
environments (Grbi¢ and Savi¢, 2010). In Belgium, the spider population composition
and structure vary, with Philodromidae and Araneidae being dominant in studies
conducted in terrestrial ecosystems in the Limburg region (Van Keer et al., 2020).

Functional diversity

Functional diversity in spiders is a multifaceted notion that includes the diverse
ecological functions performed by spiders within an ecosystem, and it is susceptible to a
number of determinants, such as the habitat type and geographic location (Cardoso et
al., 2011). In contrast to taxonomic diversity, which often demonstrates a stronger
correlation with environmental changes (Petchey et al., 2009; Violle et al., 2007;
Woodcock et al., 2014), functional diversity provides significant insights into the
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interactions between organisms and their surroundings. Our study reveals that the sheet-
web weavers represented the richest with four families and the most abundant, and
which involving woody vegetation, this finding was similar to that observed by
(Schirmel et al., 2016). This is likely due to the presence of more suitable structures for
web attachment and reduced exposure of webs to meteorological conditions (e.g., wind,
precipitation) compared to herbaceous habitats (Schirmel et al., 2016). As our research
was carried out in three distinct habitat structures of oak forest (Rouag, 2016; Yahi et
al., 2012). Our findings indicate that the Algerian oak forest and Kermes oak forest
were well-suited for space web weavers with two families and ambush hunters with one
family, respectively. Furthermore, Kermes oak forest had a higher functional richness
with eight families. This variation may due the heterogeneity of these forest habitat
types (Masviken et al., 2023). In fact, the ecology’s physical characteristics, including
vegetation cover and habitat complexity, may have an impact on the diverse ecological
functions and foraging strategies used by spiders (Cardoso et al., 2011; Masviken et al.,
2023).

Phenology

Temperature has an impact on the development of spider embryos and the behavior
of mature spiders (Belozerov, 2012). The start of less severe seasonal weather causes a
rise in spider activity, which is especially advantageous for reproduction. Adult spiders
disperse during this period in order to find suitable reproduction sites, partners, and/or
to disperse their offspring (Blandenier, 2009; Blandenier et al., 2013). As a result, the
earliest species initiate their dispersal in February. The reproductive phase of the
majority of spider species occurs during the summer season (Blandenier, 2009).
Intensity and frequency of dispersal peaks differ based on the biology and phenology of
the species. As an example, Erigone atra exhibits continuous activity throughout the
year; however, its activity declines from late May to late November (Szymkowiak et al.,
2007). Agyneta rurestris, an additional linyphiid species, disperses mainly between late
July and mid-October (Blandenier and Fiirst, 1998). The temporal distribution of the
spider along study period shows that the appearance of spiders is mainly observed
during the spring period in the three types of environments. Some species are observed
throughout the annual cycle Haplodrassus sp. (Gnaphosidae), Tetragnatha montana
(Tetragnathidae), Heliophanus cupreus (Salticidae), Stegodyphus pacificus (Eresidae),
which is consistent with the findings of Bourbia et al. (2018) in northeastern Algeria.
Meanwhile, Nigma puella (Dictynidae) presents similar characteristics. However, it is
important to note that the majority of species (at least 37 species) are visible with more
or less significant numbers during both seasons (winter and spring). The most important
species are belonged to the families Araneidae (seven species), Gnaphosidae (six
species), and then the most represented families such as Lycosidae, Lyniphidae,
Clubionidae, Oonopidae, and Liocranidae (Alioua, 2012; Alioua et al., 2016; Jiménez-
Valverde and Lobo, 2006; Roberts, 1995, 2009). Other species are mainly observed
during the summer period with rare appearances during the spring season. For example,
Haplodrassus dalmatensis (Gnaphosidae) and Araneus quadratus (Araneidae) are very
abundant in the northeastern region of Algeria (Bourbia, 2018; Kherbouche, A.O.,
2006). On the other hand, during the autumn period, we observe the fewest spider
species (Alioua et al., 2016; Roberts, 1995, 2009). The rare species that we can observe
during this period are Dipoena sp. and Dipoena melanogaster (Theridiidae)
(Bouseksou, 2010; Kherbouche, Y. et al., 2015)
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Annotated checklist of the spiders recorded in our study
Family Agelenidae C. L. Koch, 1837
Tegenaria sp.

Synonyms: Arachne Audouin, 1826; Trichopus Templeton, 1834; Philoica C. L.
Koch, 1837; Drassina Grube, 1861; Mevianops Mello-Leitao, 1941; Philoicides Mello-
Leitdo, 1944; lamatega Kishida, 1955; Sabitega Kishida, 1955.

Distribution: Palearctic (Palaearctic) species (WSC, 2024), recorded in Zéralda pine
Forests (Algiers, Algeria) (Touchi et al., 2018). In Palm grove of Touggourt (Algerian
Sahara) (Benhacene et al., 2023; Berretima, 2016) cited five species of Tegenaria in
North Algeria (Lucas, 1846).

Habitat: These spiders occupy a variety of habitats: lawns, open areas and ruderal
micro-habitats (Lawrence et al., 2017). In North Algeria, Tegenaria pagana Koch, 1840
was found in pine Forests with thin Litter (Touchi et al., 2018). In Algerian Sahara, this
species was found in Palm grove with windbreaks composed of Aleppo pine Pinus
halepensis, coastal she-oak Casuarina equisetifolia and the Mediterranean cypress
Cupressus sempervirens (Berretima, 2016).

Textrix sp.

Distribution: Species of this genus are found in Europe and East Africa (Demir and
Seyyar, 2017). Also in the south of France and Mediterranean seaboard (Denis, 1936).
In Algeria, they were cited in several localities; Laghouat and Ghardaia (Simon, 1899),
Ouargla (Alioua, 2012), Biskra and Touggourt (Berretima, 2016) and EI-Oued (Alioua,
2018).

Habitat: In North Algeria, it was sampled from the cork-tree forest of the
Mediterranean coast and Yakouren Forest (Denis, 1936; Simon, 1899). All other
localities are situated in South of Algeria and mostly represented by palm groves
(Alioua, 2012, 2018; Berretima, 2016; Simon, 1899).

Family Amaurobiidae Thorell, 1870
Amaurobius sp.

Synonym: Walmus Chamberlin, 1947,

Distribution: Species of this genus can be found in Europe to Central Asia and
Holarctic zone (Topgu et al., 2013). In Algeria, it was cited only in Tébessa region north
east of Algeria (Shiki, 2016). Three species of Amaurobius are reported in Littoral of
Algeria (Benhacene et al., 2023).

Habitat: These spiders were sampled from a region characterized by a diversified
herbaceous flora and some forest trees such as: Scotch pine Pinus sylvestris, Silver
poplar Populus alba and Ash Fraxinus excelsior (Shiki, 2016).

Family Araneidae Clerck, 1757
Araneus sp.

Synonyms: Aranea Linnaeus, 1758; Epeira Walckenaer, 1805; Atea C. L. Koch,
1837; Burgessia McCook, 1894; Neosconella F. O. Picard-Cambridge, 1903;
Amamrotypus Archer, 1951; Cambridgepeira Archer, 1951; Conaranea Archer, 1951,
Conepeira Archer, 1951; Cathaistela Archer, 1958.
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Distribution: Species of this genus are found on all continents (WSC, 2024). In east
of Algeria, this species was recorded in Aures region (Denis, 1936), in Tébessa region
(Sbiki, 2016) and in the National Park of El Kala (Bourbia et al., 2018). Form the
central Algeria, Simon (1899) found three species; A. circe and A. redii from Laghouat
and A. dioidia from Ghardaia.

Habitat: These species occupy several climatic regions with different altitudes. For
exemple, A. diadematus Clerck, 1757 is a generalist species, widely distributed over a
large number of different habitat types (Nyffeler and Bonte, 2020). In coastal lake at 6
meters above sea level (sub humid climate) with dominance of woody vegetation
composed of lentisk Pistacia lentiscus and several species of oak Quercus sp. (Bourbia
et al., 2018). In high altitudes of the Aures Mountains and Tébessa in forests of Aleppo
pine (Pinus halepensis) and of Holm oak (Quercus ilex) (Denis, 1936; Sbiki, 2016). It
can also live in arid areas at medium altitudes of central Algeria (Simon, 1899).

Gibbaranea bituberculata (Walckenaer, 1802)

Distribution: This species is found in the Palearctic zone (Demir and Seyyar, 2017).
In Algeria, this species was recorded only in the National Park of El Kala (Bourbia et
al., 2018).

Habitat: In the same region (National Park of El Kala), this species can occupy two
different biotopes: high Forest trees dominated by cork oak and low vast wet meadows
(Bourbia et al., 2018).

Hypsosinga sanguinea (C.L. Koch, 1844)

Synonyms: Hypsosinga sanguinea (C.L. Koch, 1845); Singa sanguinea C.L. Koch,
1844,

Distribution: Species of this genus are found in the Palearctic ecozone (Demir and
Seyyar, 2017; Grbic and Tomic, 2008). In Algeria, this species was recorded in Algiers
(Benhacene et al., 2023).

Habitat: In our survey, this species was found in Algerian oak forest with Quercus
canariensis and cork oak Quercus suber.

Family Clubionidae Wagner, 1887
Clubiona sp.

Synonyms: Hirtia Thorell, 1881; Atalia Thorell, 1887; Tolophus Thorell, 1891;
Epiclubiona Lohmander, 1944; Euryclubiona Lohmander, 1944; Gauroclubiona
Lohmander, 1944; Heteroclubiona Lohmander, 1944; Hyloclubiona Lohmander, 1944;
Microclubiona Lohmander, 1944; Paraclubiona Lohmander, 1944; Japoniona
Mikhailov, 1990; Anaclubiona Ono, 2010; Breviclubiona Wunderlich, 2011;
Marmorclubiona Wunderlich, 2011.

Distribution: Species of this genus are found on all continents (WSC, 2024). In
Algeria all localities of these species are located northeast. C. baborensis Denis, 1937
(Syn. C. diniensis Simon, 1878) from Wilaya de Setif, Zouagha Forest (Bosmans et al.,
2017; Denis, 1936). Five other species were recorded form Tébessa region (Sbiki, 2016)
and one species in the National Park of El Kala (Bourbia et al., 2018). C. leucaspis
Simon, 1932 was sampled from Touggourt and Biskra (Berretima, 2016). Benhacene et
al. (2023) cited four species in the center and north east Algeria.
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Habitat: The spiders of this family are nocturnal predators who stand underneath a
stone or among vegetation (Roberts, 2009). All along the Algerian coast, C. diniensis can
live in litter in herbs, in Pinus halepensis forest, Quercus suber forest and at border of
Lake Oubeira (Bosmans et al., 2017). In coastal lake, it has been captured either under a
stone between the tufts of common myrtle Myrtus communis, spiny broom Calicotome
villosa and salvia cistus Cistus salviifolius (Bourbia et al., 2018). Almost the same
habitats in Tébessa region a diversified herbaceous and some forest trees (Sbiki, 2016).

Crustulina sp.

Distribution: The spiders are distributed in the Palaearctic region (Helsdingen, 2013).
In Algeria, this genus is represented by two species: C. erythropus Lucas, 1846 and C.
scabripes Simon, 1881, where they are located in the north-east of Algeria (Benhacene
etal., 2023).

Distribution: Crustulina sp. was found in Algeria related to oak forest with Q.
canariensis and Kermes oak Q. coccifera.

Family Dictynidae Pickard-Cambridge, 1871
Nigma puella (Simon, 1870)

Synonyms: Dictyna puella Simon, 1870; Dictyna lobensis Schmidt, 1976; Dictyna
eburnea Schmidt, 1982; Nigma canariensis Wunderlich, 1987.

Distribution: It can be found in Europe and the Palearctic (Marusik et al., 2011). In
Algeria, it was recorded from Ghardaia and Laghouat (Alioua, 2018; Bosmans, 2007),
from Touggourt (Berretima, 2016).

Habitat: This species occupies a variety of habitats such as lawns, gardens, moors,
scrubland, undergrowth and bushes (Canard and Rollard, 2015). It was reported in the
palm groves of Touggourt with (Berretima, 2016). In our study (Northeastern Algeria),
N. puella was found only in Algerian oak forest.

Family Dysderidae C. L. Koch, 1837
Dysdera erythrina (Walckenaer, 1802)

Synonyms: Aranea erythrina Walckenaer, 1802; Dysdera pumila Thorell, 1873;
Dysdera cambridgii Thorell, 1873.

Distribution: The spiders of this family are distributed in the West Palaearctic (Zamani
et al., 2023). In Algeria, D. erythrina was recorded from Annaba in Northeastern Algeria
(Bourbia, 2018) and in Tizi Ouzou region (Allache and Hamiti, 2020).

Habitat: D. erythrina was found in Seraidi forest (Bourbia, 2018), which shows an
affinity of this species to live in humid and dense forest with a dominance of two
species, cork oak and zeen oak. Zamani et al. (2023) shows a similar biotope in Caspian
coast, forest in Chalus. While in Tizi Ouzou forest, this species subservient to the
cultivation of the pear tree Pyrus communis (Allache and Hamiti, 2020).

Family Eresidae C. L. Koch, 1850

Stegodyphus lineatus (Latreille, 1817)

Synonyms: Eresus lineatus Latreille, 1817; Eresus acanthophilus Dufour, 1820;
Eresus unifasciatus C. L. Koch, 1846; Eresus adspersus C. L. Koch, 1846; Eresus
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fuscifrons C. L. Koch, 1846; Eresus lituratus C. L. Koch, 1846; Stegodyphus molitor
Simon, 1873; Eresus arenarius Kroneberg, 1875; Stegodyphus lineatus deserticola
Simon, 1908; Stegodyphus quadriculatus Franganillo, 1925

Distribution: This species distributed from North Africa in the west to the Middle
East and Central Asia in the east and in Europe (Kraus and Kraus, 1988). In Algeria, it
was recorded in Algiers, Béjaia, Msila, Batna and Laghouat (Simon, 1899), in Ghardaia
(Alioua, 2018; Simon, 1899) in Ouargla (Alioua, 2018) and in Annaba (Bourbia, 2018).

Habitat: Stegodyphus lineatus was found in different biotopes and in different
climatic zones. From the coastal forests (sub humid climate) with dominance of woody
vegetation composed of several species of oak Quercus sp. (Bourbia et al., 2018;
Simon, 1899) to arid and semi-arid region in the palm groves and on spontaneous plants
around the wetland (Alioua, 2018; Alioua et al., 2022; Boutmedjet et al., 2022; Simon,
1899).

Family Gnaphosidae Banks, 1892
Drassodes sp.

Synonyms: Geodrassus Chamberlin, 1922; Mesklia Roewer, 1928; Brachydrassodes
Caporiacco, 1934; Sillemia Reimoser, 1935; Kirmaka Roewer, 1961; Siruasus Roewer,
1961.

Distribution: Species of this genus have a general distribution in Palearctic (Platnick,
2013), found in Africa, Asia, Europe and America (WSC, 2024). In Algeria, it was
mentioned in Annaba (Bourbia, 2018; Bourbia et al., 2018), in Biskra (Berretima,
2016), Ouargla (Alioua, 2012) and Ghardaia (Alioua, 2018).

Habitat: Drassodes are spiders Ambush Hunters, they can be found under stones at
moderate to high altitudes (Hervé and Rollard, 2009) also be found in humid forests
Seraidi Annaba (Bourbia et al., 2018). In Algerian Sahara, Drassodes prefers the
herbaceous layer in palm groves (Alioua, 2012, 2018; Berretima, 2016).

Gnaphosa sp.

Synonyms: Cylphosa Chamberlin, 1939; Pterochroa Benoit, 1977.

Distribution: Species of this genus Gnaphosa have a general distribution in Palearctic
(Danflous et al., 2020; Platnick, 2013). In Algeria, it was cited in Annaba (Bourbia,
2018), in Blida region (Chaouch and Brahimi, 2021).

Habitat: Species of this genus Gnaphosa are independent of altitude (Chaouch and
Brahimi, 2021). From low altitude of Lake Fetzara (Annaba) with a dense herbaceous
layer (Bourbia, 2018) to the high altitude of the Chrea forests (Blida) with dominance of
woody vegetation composed of several species such as Aleppo pine (Pinus halepensis)
and Atlas cedar (Cedrus atlantica) (Chaouch and Brahimi, 2021). The same reported in
Crete, Gnaphosidae are distributed along the low and middle altitudes, only a few shows
a preference for more specialized ecotopes (Chatzaki et al., 2002).

Haplodrassus dalmatensis (L. Koch, 1866)

Synonyms: Drassus dalmatensis Koch, 1866; Drassus minusculus Koch, 1866;
Drassus denotatus O. Pickard-Cambridge, 1874; Drassus delinquens O. Pickard-
Cambridge, 1875; Drassus minusculus Koch, 1876; Drassodes carinatus Strand, 1906;
Drassodes dalmatensis Simon, 1914; Drassodes palaestinensis Strand, 1915; Drassodes
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lithobius Roewer, 1928; Scotophaeus desertorum Caporiacco, 1928b; Pseudodrassus
desertorum Caporiacco, 1935; Drassodes dalmatensis Miller, 1936; Haplodrassus
dalmatensis Tullgren, 1946; Haplodrassus insularis Denis, 1962; Pseudodrassus
desertorum Denis, 1966.

Distribution: This species is widespread in western and central Europe as far north as
Sweden (BAS, 2024). West and Central Palaearctic: North Africa, Europe, South Urals
(Hosseini et al., 2014; Marinaro, 1967). In Algeria, it was cited in Biskra (Berretima,
2016), in Tébessa region (Ghellab and Guettiche, 2022) and in Algerian Sahara,
Ouargla and EI-Oued (Alioua, 2018).

Habitat: This species was recorded in the palm groves of Algerian Sahara (Alioua,
2018; Berretima, 2016) and in forests of Aleppo pine and of Holm oak (Ghellab and
Guettiche, 2022). It should be noted that the genus Haplodrassus can also be found in
humid forests composed of several species of oak Quercus sp. (Bourbia et al., 2018).

Trachyzelotes sp.

Synonym: Simonizelotes Marinaro, 1967.

Distribution: This species is found in Europe, Turkey and Iran (WSC, 2024), on the
Mediterranean (Platnick and Murphy, 1996). In Algeria, some species of this genus
were recorded from Ouargla (Ben Chikhe and Mana, 2013), Biskra and Touggourt
(Berretima, 2016) and from Zéralda (Touchi et al., 2018).

Habitat: These spiders preferred the sunny places, on bare sandy or stony soils or
with little grass cover (Cruveillier, 2014). Similarly, the palm groves where this species
was reported (Ouargla, Biskra and Touggourt) are characterized by strong sunlight and
sandy soils (Ben Chikhe and Mana, 2013; Berretima, 2016). In the Chréa park, it is
found at a low altitude in open forest (Touchi et al., 2018).

Zelotes sp.

Synonyms: Melanophora C. L. Koch, 1833; Aracus Thorell, 1887; Scotophinus
Simon, 1905; Zavattarica Caporiacco, 1941.

Distribution: The genus Zelotes is a very numerous (Denis, 1936). Species of this
genus are found on all continents except at the poles (Bosmans and Janssen, 1999;
Platnick, 2013; Platnick and Murphy, 1996; Ponomarev and Tsvetkov, 2006). In
Algeria, Zelotes species are recorded from Setif (Denis, 1936), in Blida (Chaouch and
Brahimi, 2021), El Kala (Bourbia, 2018), Ouargla (Alioua, 2012), Tébessa (Sbiki,
2016), Biskra (Berretima, 2016) and EI-Oued, Ghardaia and Illizi (Alioua, 2018).

Habitat: These spiders preferred the medium Altitude (Chaouch and Brahimi, 2021).
In Zouagha Forest (Setif), they were found under stones, dead leaves, or dry herbs
(Denis, 1936).

Family Linyphiidae Blackwall, 1859
Floronia sp.

Distribution: Species of this genus are found in Asia, Europe and South America
(WSC, 2024). In Algeria, this species was recorded only in the National Park of El Kala
(Bourbia, 2018).

Habitat: in our study, spiders of Floronia genus were sampled from El Kaka forest
with dominance of kermes oak Quercus coccifera (Bourbia, 2018; Rouag, 2016).
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Frontinellina frutetorum (C. L. Koch, 1834)

Synonyms: Linyphia frutetorum C. L. Koch, 1834; Linyphia quadrata Wider, 1834;
Linyphia fastuosa Lucas, 1846; Linyphia congener O. Pickard-Cambridge, 1872;
Linyphia frutetorum punctiventris Chyzer & Kulczynski, 1894; Linyphia frutetorum
occidentalis Simon, 1929; Linyphia frutetorum niger Giltay, 1932.

Distribution: Species of this genus are found in the Palearctic (Deltshev et al., 2003;
Grbic and Tomic, 2008). In Algeria, it was mentioned in Annaba (Bourbia, 2018).

Habitat: This species was found in forest of Seraidi, where humidity is high and
vegetation cover is dense mixed with two species, cork oak and zeen oak (Bourbia, 2018).

Linyphia sp.

Distribution: Species of this genus are found in the Palearctic ecozone (Demir and
Seyyar, 2017; Grbic and Tomic, 2008). L. peltata Wider, 1834 in Setif region (Denis,
1936), L. tenuipalpis Simon, 1884 was reported in Algeria (Grbic and Tomic, 2008).

Habitat: The species of this genus show an affinity to the forest, Denis (1936) cited
two species in Zouagha Forest, Algeria.

Tenuiphantes sp.

Distribution: Species of this genus are found in the Palearctic (Grbic and Tomic,
2008). T. tenuis (Blackwall, 1852) which is found a lot in North Africa (Bosmans, 1985;
Denis, 1945). In Algeria, spiders blogging to this species are recorded from Zéralda
(Touchi et al., 2018), in Ouargla (Alioua, 2018).

Habitat: Tenuiphantes sp. is found in heterogeneous biotopes between humid pine
forest (Touchi et al., 2018) and palm groves in arid region (Alioua, 2018).

Family Liocranidae Simon, 1897
Agroeca sp.

Synonym: Hilke Keyserling, 1887.

Distribution: Species of this genus are found in the Palearctic (Grbic and Tomic,
2008; Topeu et al., 2007). In Algeria, spiders blogging to this species are recorded from
Boumerdes, Tizi Ouzou, Bouira, Tlemcen, Blida and M’sila, (Bosmans, 1999).

Habitat: According to Bosmans (1999), many Agroeca species were sampled from
different biotopes such as: salt marshes, under stones in grassland and in Oak forests.

Liocranum sp.

Distribution: Species of this genus are found in Europe, East Africa, Central Asia, the West
Indies and New Guinea (WSC, 2024). In Algeria, it was cited in Ghardaia (Alioua, 2018).

Habitat: In Algerian Sahara (Ghardaia), the species of this genus show an affinity to
cultivated fields (alfalfa and citruses) and to palm groves (Alioua, 2018).

Family Lycosidae Sundevall, 1833
Alopecosa sp.

Synonyms: Jollecosa Roewer, 1960; Solicosa Roewer, 1960.
Distribution: Species of this genus have a general distribution in Palearctic (Grbié
and Savi¢, 2010). In Algeria, species of Alopecosa genus were recorded in the Kabylia

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 23(1):413-443.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2301_413443
© 2025, ALOKI Kft., Budapest, Hungary



Lemouchi et al.: Diversity and ecology of the spider fauna in Northeastern Algeria
- 430 -

region (Denis, 1936), in Annaba (Bourbia, 2018). in Zéralda (Touchi et al., 2018), in
Ouargla (Alioua, 2012), Biskra and Touggourt (Berretima, 2016), EI-Oued and
Ghardaia (Alioua, 2018), in Tébessa (Ghellab and Guettiche, 2022).

Habitat: This species shows significant plasticity in biotopes ranging from the
mountains and grasslands in the north (Bourbia, 2018; Denis, 1936) to the palm groves
of the south of Algeria (Alioua, 2012, 2018).

Pardosa sp.

Synonyms: Acroniops Simon, 1898; Pardosops Roewer, 1955; Chorilycosa Roewer,
1960.

Distribution: Species of this genus have a general distribution in Palearctic (Demir
and Seyyar, 2017; Grbi¢ and Savié¢, 2010). In North Africa, Spain, Italy (Alderweireldt
and Jocqué, 1992). In Algeria, species of Pardosa genus were recorded in Mila region
from northeast Algeria (Benhacene et al., 2023; Denis, 1936), in Annaba and El Tarf
(Benhacene et al., 2023; Bourbia, 2018). In Chéliff from northwest Algeria (Boucherit
et al., 2020). Biskra, Ouargla, Adrar, Bechar (Alioua, 2018).

Habitat: Denis (1936) has recorded P. proxima at low altitudes of Oued Endja from
Mila region and in alluvial plain of Haut-Chéliff (Boucherit et al., 2020). Bourbia
(2018) cited that in northeast, Pardosa species are the most abundant at several
altitudes. Also, it is very adapted to Saharan biotopes (Alioua, 2018).

Trochosa sp.

Synonyms: Trochosina Simon, 1885; Caporiaccosa Roewer, 1960; Metatrochosina
Roewer, 1960; Piratosa Roewer, 1960; Trochosippa Roewer, 1960.

Distribution: Species of this genus have a general distribution in Palearctic (Demir
and Seyyar, 2017; Grbic and Tomic, 2008). In Algeria, Trochosa sp. was recorded in
Annaba (Bourbia, 2018), in Ouargla (Alioua, 2012), Biskra (Berretima, 2016), Tébessa
(Sbiki, 2016), EI-Oued and Ghardaia (Alioua, 2018).

Habitat: In the majority of cases, these species were found in palm groves (Alioua,
2012, 2018; Berretima, 2016). But also, it can be found in forest with herbaceous flora
and some forest trees (Shiki, 2016).

Family Oecobiidae Blackwall, 1862
Uroctea sp.

Distribution: Species of this genus are found in Asia, Africa and Europe (Hosseini et
al., 2014; Thorell, 1875). In Algeria, it was sampled from Biskra (Alioua, 2018;
Berretima, 2016). U. durandi (Latreille, 1809) in Djebel Aurés Batna (Denis, 1936).

Habitat: U. durandi specimens were collected in their tent-like webs under stones
from dry areas (Kunt et al., 2008). In Algerian Sahara, this species were reported in
palm groves of Biskra (Alioua, 2018; Berretima, 2016).

Family Oonopidae Simon, 1890
Oonops sp.

Distribution: Species of this genus are found mostly in America and Europe, and a
few in Oceania and Africa (WSC, 2024). In Algeria, it was cited in Kabylia region in
northern Algeria (Denis, 1936), Biskra (Berretima, 2016), in Annaba (Bourbia, 2018).
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Habitat: According Denis (1936), O. lonuespinosus was found under tufts of diss in
Kabylia mountainous. While, Oonops sp. was cited in Palm groves of Biskra
(Berretima, 2016).

Family Palpimanidae Thorell, 1870
Palpimanus sp.

Synonyms: Platyscelum Savigny, 1826; Chersis Savigny, 1831; Eumechanus Gistel,
1848.

Distribution: Species of this genus are found Mediterranean and Asia (Demir and
Seyyar, 2017; Kunt et al., 2008). In Algeria, it was cited in Biskra (Berretima, 2016), in
Zgéralda (Touchi et al., 2018), in Tébessa (Ghellab and Guettiche, 2022), in El Kala
(Bourbia, 2018).

Habitat: Species of this genus prefer homogeneous and open forest as the Aleppo
pine forest of Chréa park (Touchi et al., 2018) and the mixed forest (Aleppo pine and
Holm oak) of Tébessa (Ghellab and Guettiche, 2022). In El Kala Park, it was found in
vast wet meadows (Bourbia, 2018).

Family Philodromidae Thorell, 1870
Philodromus sp.

Synonyms: Artamus C. L. Koch, 1837; Artanes Thorell, 1869; Opitis L. Koch, 1875;
Philodromoides Scheffer, 1904; Horodromoides Gertsch, 1933; Tibellomimus Gertsch,
1933; Emargidromus Wunderlich, 2012; Philodromimus Wunderlich, 2012.

Distribution: Many species of Philodromus having a distribution Palearctic and the
Holarctic (Demir and Seyyar, 2017; Demir et al., 2008). In Algeria, Philodromus genus was
cited by several species in north of Algeria (Benhacene et al., 2023). In the Sahara it was
represented by an endemic species P. lamellipalpis (Alioua, 2018; Muster et al., 2007).

Habitat: specimen P. rufus was collected in the forest of Q. mirbeckii in Djebel Daya.

Thanatus sp.

Synonym: Paratibellus Simon, 1932.

Distribution: Species of genus are found in in the Palearctic and the Holarctic
(Logunov and Kunt, 2010). In Algeria, this genus was cited in Setif (Denis, 1936),
Ghardaia (Alioua et al., 2016), in Annaba and El Kala (Bourbia, 2018), in Boumerdes
(Alioua, 2018).

Habitat: Species of Thanatus genus the majority found in forest: T. fuscipes in
Zouagha Forest, T. vulgaris Simon, 1870 in Boumerdes forest (Alioua, 2018) and T.
arenarius L. Koch, 1872 and T. atratus Simon, 1875 in forest of Seraidi and El Kala
Park (Bourbia, 2018).

Tibellus sp.

Synonym: Tibellinus Simon, 1910.

Distribution: Demir and Seyyar (2017) have cited T. oblongus (Walckenaer, 1802)
in Holarctic ecozone. In Algeria, this genus was recorded from Mila: Djebel Daya
(Denis, 1936) also in El Tarf (Benhacene et al., 2023).

Habitat: T. Parallelus (C. L. Koch) was found under tufts of diss Djebel Daya (Mila)
(Denis, 1936).
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Family Salticidae Blackwall, 1841
Aelurillus sp.

Synonyms: Dia C. L. Koch, 1850; Aelurops Thorell, 1869; Ictidops Fickert, 1876;
Hemsenattus Roewer, 1955; Melioranus Tystshenko, 1965.

Distribution: The majority of Aelurillus are cites as Mediterranean species (Azarkina
and Logunov, 2006; Logunov, 2000). In Algeria, this genus was recorded in several
localities: from Mila (Denis, 1936), in Biskra and Touggourt (Alioua, 2018; Berretima,
2016), it was mentioned in Annaba (Bourbia, 2018) and also in the extreme south of the
country in Illizi and Tamanrasset (Azarkina and Logunov, 2006).

Habitat: Denis (1936) recorded some Aelurillus species at an average altitude from
Zouagha Forest (Djebel Daya) with a dominance of cork oak (Mila) and in the humid
forest of Seraidi (Bourbia, 2018). In the Sahara they were found in palm grove of Biskra
and Touggourt (Berretima, 2016).

Ballus sp.

Distribution: Species of genus are limited at Europe, Turkey, Cyprus and North
Africa (Logunov, 2015). In Algeria, Ballus species are limited at the North of the
country (Algiers, Tizi ouzou, Tlemcen and Naama) (Benhacene et al., 2023).

Habitat: (Bourbia, 2018) cited this species at the humid forest of Seraidi (Northeast
Algeria).

Euophrys sp.

Distribution: This species is distributed in the Palaearctic and Southern Europe
(Cosar, 2015; Demir and Seyyar, 2017). In Algeria, Euophrys species are located in the
Northeast of the country (Mila, Skikda and Oran) (Benhacene et al., 2023). In the
Algerian Sahara, this species was recorded in El Oued (Alioua, 2018).

Habitat: The majority of biotopes where the Euophrys species has been cited are oak
forests (Benhacene et al., 2023; Bourbia, 2018), except the locality of Sahara was a
palm grove palm (Alioua, 2018).

Heliophanus sp.

Synonyms: Trapezocephalus Berland & Millot, 1941; Heliocap ensis Wesotowska,
1986; Helafricanus Wesotowska, 1986.

Distribution: This species is distributed in the Palaearctic (Demir and Seyyar, 2017
Logunov, 2009). In Algeria, this genus was cited in Mila (Denis, 1936) and in several
localities in the north of the country such us: Algiers, Medea, Annaba, Chlef and
Tlemcen (Benhacene et al., 2023). In south of Algeria, they are cited only in Biskra
region (Alioua, 2018) and Naama (Benhacene et al., 2023).

Habitat: (Denis, 1936) indicated that H. dilutus was found under tufts of diss Djebel
Daya (Mila).

Neon sp.

Synonym: Dicroneon Lohmander, 1944.

Distribution: This species is distributed in the Holarctic (Grbi¢ and Savi¢, 2010;
Logunov, 2015). In Algeria, this genus is limited in the north of Algeria: Mila (Denis,
1936) and Annaba (Bourbia, 2018).
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Habitat: The Neon species has been found under tufts of diss Djebel Daya (Mila)
(Denis, 1936) and at low altitude of Lake Fetzara (Annaba) with a dense herbaceous
layer (Bourbia, 2018).

Family Segestriidae Simon, 1893
Segestria senoculata (Linnaeus, 1758)

Synonyms: Aranea senoculata Linnaeus, 1758; Aranea scopulorum Fabricius, 1779;
Segestria corvulus Jarocki, 1825; Segestria krausi Braun, 1963

Distribution: This species is found in the Palearctic zone (Kunt et al., 2012; WSC,
2024). In Algeria, this species is cited only in El Tarf (Benhacene et al., 2023; Bourbia,
2018).

Habitat: This species was found in high Forest of National Park of El Kala with cork
oak and low vast wet meadows (Bourbia et al., 2018).

Family Sparassidae Bertkau, 1872
Eusparassus sp.

Synonym: Cercetius Simon, 1902

Distribution: This genus contains species such as E. dufouri from Portugal, Spain and
Mediterranean seaboard (Denis, 1936). E. letourneuxi recorded in Algeria and Tunisia
(Simon, 1899). E. walckenaeri is cited from Algeria to Iraq (Moradmand and Jager,
2012). In Algeria, it was mentioned in many localities (Alioua, 2018; Benhacene et al.,
2023; Bourbia, 2018).

Habitat: A wide distribution of species of this genus indicates an important
adaptation to different biotopes. Denis (1936) indicated that E. dufouri easy to be find
under stones.

Family Tetragnathidae Menge, 1866
Tetragnatha sp.

Synonyms: Eugnatha Audouin, 1826; Deinagnatha White, 1843; Eucta Simon,
1881; Limoxera Thorell, 1890; Prionolaema Simon, 1894; Arundognatha Wiehle, 1963.

Distribution: This species is distributed in the Palaearctic (Demir and Seyyar, 2017).
In Algeria, this species was recorded from El Kala (Bourbia, 2018; Bourbia et al.,
2018). Tetragnatha sp. in Ouargla region (Alioua, 2012) and T. nitens in Ghardaia
(Boutmediet et al., 2022).

Habitat: According to the bibliography, Tetragnatha species remain attached to water
points. For exemple, T. montana was recorded from Lake Mellah of El Kala (Bourbia et al.,
2018) and T. nitens from Kef Doukhane river de Ghardaia region (Boutmedjet et al., 2022).

Family Theridiidae Sundevall, 1833
Dipoena melanogaster (C.L. Koch, 1837)

Synonym: Atea melanogaster C.L. Koch, 1837

Distribution: This species is widely distributed in Europe and from North Africa to
Azerbaijan (Bayram et al., 2007; Grbic and Tomic, 2008). In Algeria, D. melanogaster
is limited in northern Algeria (Tizi Ouzou, Mila, Béjaia and Blida) (Benhacene et al.,
2023; Bosmans and Van Keer, 2012; Denis, 1936) and in Annaba (Bourbia, 2018).
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Habitat: This species was found in forest of zeen oak Quercus mirbeckii in Mila
region (Denis, 1936), also in the forest of Seraidi, with dense vegetation of two species,
cork oak and zeen oak (Bourbia, 2018).

Enoplognatha sp.

Synonyms: Phyllonethis Thorell, 1869; Symopagia Simon, 1894.

Distribution: Many of these species belong to this genus with a Paleartic distribution
((Demir and Seyyar, 2017; Grbi¢ and Savi¢, 2010). In Algeria, several species can be
found throughout the country (Benhacene et al., 2023; Bosmans and Van Keer, 1999,
2012; Denis, 1936, 1945; Ghellab and Guettiche, 2022).

Habitat: E. mandibularis was found in Djebel Daya, Mila (Denis, 1936) and E.
diversa in forests of Aleppo pine and of Holm oak (Ghellab and Guettiche, 2022).

Euryopis sp.

Synonyms: Phycus O. Pickard-Cambridge, 1871; Atkinsonia O. Pickard-
Cambridge, 1880; Phylarchus Simon, 1889; Diaprocorus Simon, 1895; Dipoenoides
Chamberlin, 1925; Atkinia Strand, 1929; Acanthomysmena Mello-Leitdo, 1944;
Mufila Bryant, 1949.

Distribution: The spiders of this genus are distributed in the Palaearctic (Demir and
Seyyar, 2017; Demir et al., 2015). In Algeria, all species recorded in Algeria are
situated in the north part of country (Benhacene et al., 2023; Bosmans and Van Keer,
2012).

Habitat: This species was recorded around the Lake Fetzara, Annaba (Bourbia,
2018).

Steatoda nobilis (Thorell, 1875)

Synonyms: Lithyphantes nobilis Thorell, 1875; Steatoda clarkii O. Pickard-
Cambridge, 1879.

Distribution: This species ranging from Portugal to Italy, England, Algeria, Iran,
USA, introduced (Tiirkes and Mergen, 2007). In Algeria, it was recorded from Algiers
(Bosmans and Van Keer, 2012) and Annaba (Bourbia, 2018).

Habitat: S. nobilis was found in forest of Seraidi, Annaba characterized by plant
diversity with dominance of two species, cork oak and zeen oak (Bourbia, 2018).

Steatoda paykulliana (Walckenaer, 1806)

Synonyms: Theridion paykullianum Walckenaer, 1806; Theridion dispar Dufour,
1824; Phrurolithus hamatus C. L. Koch, 1839; Phrurolithus lunatus C. L. Koch, 1839;
Phrurolithus erythrocephalus C. L. Koch, 1839; Latrodectus ornatus Lucas, 1846;
Lithypantes latrodectoides Franganillo, 1913.

Distribution: This species distributed in Europe and from the Mediterranean to
Central Asia (Grbi¢ and Savi¢, 2010). In Algeria, it was recorded from several localities
(Alioua, 2018; Benhacene et al., 2023; Bosmans and Van Keer, 2012; Bourbia, 2018;
Ghellab and Guettiche, 2022).

Habitat: In the north of the country, this species was recorded in forest of oak
(Bourbia, 2018; Ghellab and Guettiche, 2022) and in the southern Algeria, it can be
found in the palm grove (Alioua, 2018).
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Theridion sp.

Distribution: The spiders of this genus are distributed in the Palaearctic (Tiirkes and
Mergen, 2007). In Algeria, Theridion sp. can be found in Kabylia and Batna (Denis,
1936), in El Oued (Alioua, 2018) and in Annaba (Bourbia, 2018) and in Tébessa region
(Ghellab and Guettiche, 2022).

Habitat: Theridion species can be found in several biotopes. Denis (1936) found
them under a thistle-head in Kabylia in the forest of Quercus mirbeckii as in forest of
Quercus suber also they were sampled from the humid forest of Seraidi with a
dominance of cork oak and zeen oak (Bourbia, 2018). However, in Algerian Sahara
they were found in dense palm grove of EI-Oued (Alioua, 2018).

Family Thomisidae Sundevall, 1833
Synema globosum (Fabricius, 1775)

Synonyms: Aranea globosa Fabricius, 1775; Aranea plantigera Rossi, 1790; Aranea
irregularis Panzer, 1801; Aranea rotundata Walckenaer, 1802; Diaea nitida L. Koch,
1878; Synema japonica Karsch, 1879; Diaea kochi Thorell, 1881; Synema globosum
nigriventris Kulczynski, 1901; Synema globosum canariense Dahl, 1907; Synema
globosa clara Franganillo, 1913; Synema globosa flava Franganillo, 1913; Synema
globosum pulchellum Franganillo, 1926; Diaea nitidula Mello-Leitdao, 1929; Synema
globosum daghestanicum Utochkin, 1960

Distribution: Synema globosum is widely distributed in the Palaearctic realm,
ranging from the Canary Islands to Eastern Asia (Nentwig et al., 2024; Ono, 1988;
Wunderlich, 1987). It is common throughout the Mediterranean region (Demir and
Seyyar, 2017). Cited in Algeria in several localities (Algiers, Annaba, Constantine, El
Tarf, Khenchela and Mila) (Benhacene et al., 2023; Lissner and Suarez, 2023).

Habitat: In terms of biotope, S. globosum is not demanding, it was found in
Divergent biotopes; rock steppe with bushes and with bushes, oak forests, pine forest,
mixed forest and in sand dune with bushes (Lissner and Suarez, 2023).

Conclusion

In order to determine the true value of taxonomic diversity, this study examined
spider composition, species richness inventory, and functional diversity. The main
objective was to improve our understanding of the functional and taxonomic diversity
present in various forest formations.

The analysis of species accumulation curve estimates indicated that the current study’s
sample size is insufficient for the compilation of an exhaustive inventory of species
inhabiting these regions. Our hope is that this pioneering investigation will serve as an
incentive for scientists in North Africa to conduct additional research on this taxon in
subsequent studies. Further research is needed to investigate additional regions and, together
with quantitative climate change projections for Northeast Algeria, examine the effects of
global warming on the distribution of spiders across a broad environmental gradient.

Acknowledgements. We are thankful to anonymous reviewers for their constructive comments and
suggestions. We are indebted to all students who helped in the field work. This study is supported by the
Algerian ministry of high education and scientific research (MESRS).

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 23(1):413-443.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2301_413443
© 2025, ALOKI Kft., Budapest, Hungary



[1]

[2]
(3]

[4]
5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Lemouchi et al.: Diversity and ecology of the spider fauna in Northeastern Algeria
- 436 -

REFERENCES

Alderweireldt, M., Jocqué, R. (1992): A review of the nebulosa-group of Pardosa Koch
1847 in Africa, a complex with some highly variable species (Araneae Lycosidae). —
Tropical Zoology 5(1): 73-113. https://doi.org/10.1080/03946975.1992.10539183.
Alioua, Y. (2012): Bioécologie des araignées dans la cuvette de Ouargla. — Thése de
Magister Protection des végétaux, Université de Ouargla, Algérie.

Alioua, Y. (2018): Etude des peuplements d’aranéides dans différents milieux agricoles et
naturels du Sahara septentrional algérien. — Theése de Doctorat en Sciences
Agronomiques, Université de Ouargla, Algérie.

Alioua, Y., Bissati, S., Ourida, K., Bosmans, R. (2016): Spiders of Sebkhet EI Melah
(Northern Sahara, Algeria): review and new records. — Serket 15: 33-40.

Alioua, Y., Sadine, S., Saidat, C., Tahar, M., Bissati, S., Ourida, K., Bosmans, R. (2022):
Arachnid fauna of the Sebkhat EI Melah-Ramsar Site in the Sahara desert of Algeria. —
Revista Ibérica de Aracnologia 40: 165-169.

Allache, M., Hamiti, M. (2020): Inventaire qualitatif et quantitatif des invertébrés
inféodés a la culture du poirier Pyrus communis L. Dans la région de Makouda (Tizi
Ouzou, Algérie). — Mémoire de Master en protection des végétaux, Universite Tizi-
Ouzou, Algérie.

Auzende, J. M., Bonnin, J., Olivet, J. L. (1975): La marge nord-africaine considérée
comme marge active. — Bulletin de la Société Géologique de France 17(4): 486-495.
Azarkina, G., Logunov, D. (2006): Taxonomic notes on nine Aellurillus species of the
western Mediterranean (Araneae: Salticidae). — Bulletin of the British Arachnological
Society 13(7): 233-248.

BAS (2024): Summary for Haplodrassus dalmatensis (Araneae). — British
Arachnological Society, Buckinghamshore. https://britishspiders.org.uk/.

Bayram, A., Danigman, T., Yigit, N., Corak, I., Sancak, Z. (2007): New records for the
Turkish araneo-fauna: Theridion varians Hahn, 1833, Dipoena melanogaster (C. L. Koch,
1837) and Achaearanea riparia (Blackwall, 1834) (Araneae: Theridiidae). — Zoology in
the Middle East 40(1): 119-120. https://doi.org/10.1080/09397140.2007.10638219.
Belozerov, V. N. (2012): Dormant stages and their participation in adjustment and
regulation of life cycles of harvestmen (Arachnida, Opiliones). — Entomological Review
92(6): 688-713. https://doi.org/10.1134/S0013873812060073.

Ben Chikhe, A., Mana, A. (2013): Bioécologie des peuplements d’Aranéides a I'ITDAS
de Hassi Ben Abdellah. — Mémoire de Master en Phytoprotection et Environnement,
Université de Ouargla, Algérie.

Benhacene, R., Adjami, Y., Hadjeb, A., Kermiche, K., Ouakid, M. (2023): Bibliographic
checklist of the Algerian spider fauna (Araneae). — Zootaxa 5352: 301-357.
https://doi.org/10.11646/zootaxa.5352.3.1.

Bensouilah, S., Bensakhri, Z., Zebsa, R., Amari, H., Youcefi, A., Zouaimia, A.,
Mahdjoub, H., Chorfi, A., Atoussi, S., Sadine, S. E., Houhamdi, M. (2022): Reproductive
phenology of the spider (C. L. Koch, 1845) (Araneae; Sparassidae) across an elevational
gradient in  Northeast Algeria. — Ekologia (Bratislava) 41(3): 254-261.
https://doi.org/10.2478/eko-2022-0026.

Berretima, W. (2016): Biosystématique des Araignées dans les régions de Biskra et de
Touggourt. — Mémoire de Magister en Sciences Agronomiques. Ecole Nationale
Supérieure Agronomique (ENSA), Alger.

Blandenier, G. (2009): Ballooning of spiders (Araneae) in Switzerland: general results
from an eleven-year survey. - Arachnology 14: 308-316.
https://doi.org/10.13156/arac.2009.14.7.308.

Blandenier, G., Fiirst, P. A. (1998): Ballooning Spiders Caught by a Suction Trap in an
Agricultural Landscape in Switzerland. — In: Proceedings of the 17th European

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 23(1):413-443.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2301_413443
© 2025, ALOKI Kft., Budapest, Hungary



[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Lemouchi et al.: Diversity and ecology of the spider fauna in Northeastern Algeria
- 437 -

Colloguium of Arachnology, Edinburgh. Vol. 1997. British Arachnological Society,
Buckinghamshore, pp. 178-186.

Blandenier, G., Bruggisser, O., Rohr, R., Bersier, L. F. (2013): Are phenological patterns
of ballooning spiders linked to habitat characteristics? — Journal of Arachnology 41: 126-
132. https://doi.org/10.1636/P12-48.

Bosmans, R. (1985): Les genres Troglohyphantes Joseph et Lepthyphantes Menge en
Afrique du Nord (Araneae, Linyphiidae): Etudes sur les Linyphiidae nordafricaines, Ill. —
Revue Arachnologique 6: 135-178.

Bosmans, R. (1999): The genera Agroeca, Agraecina, Apostenus and Scotina in the
Maghreb countries (Araneae: Liocranidae). — Bulletin de 1’Institut Royal des Sciences
Naturelles de Belgique 69: 25-34.

Bosmans, R. (2007): Contribution to the knowledge of the Linyphiidae of the maghreb.
Part XII. Miscellaneous Erigonine genera and additional records (Araneae: Linyphiidae:
Erigoninae). — Bulletin de la Société Royale Belge d’Entomologie 143(2): 117-163.
Bosmans, R., Janssen, M. (1999): The ground spider genus Setaphis in the Maghreb
countries (Araneae Gnaphosidae). — Bulletin de la Société Royale Belge d’Entomologie
155: 82-90.

Bosmans, R., Van Keer, J. (1999): The genus Enoplognatha Pavesi, 1880 in the
Mediterranean region (Araneae: Theridiidae). — Bulletin of the British Arachnological
Society 11(6): 209-241.

Bosmans, R.., Van Keer, J. (2012): A review and new records of the comb-footed spiders
in North Africa (Araneae: Theridiidae). — Serket 13: 128-168.

Bosmans, R., Henrard, A., Benhalima, S., Ourida, K. (2017): The genus Clubiona
Latreille, 1904 (Araneae: Clubionidae) in the Maghreb, with notes on the genevensis
group and new records from the Mediterranean Region. — Zootaxa 4353: 1.
https://doi.org/10.11646/zootaxa.4353.1.1.

Boucherit, S., Bouragba, N., Douaoui, A., Bosmans, R. (2020): Araignées de la plaine
alluviale du Haut-Chéliff (Algérie), avec la citation de quelques espéces nouvelles ou
rares pour I’Algéric (Araneae: Gnaphosidae, Miturgidac). — Nieuwsbrief van de
Belgische Arachnologische Vereniging 35(1-2): 60-70.

Boumaaza, O. (2017): Inventaire et écologie des oiseaux nicheurs dans les Djebels des
hauts plateaux de 1’Est de 1’Algérie. — Thése de doctorat en Ecologie et Environnement.
Université Badji Mokhtar, Annaba, Algérie.

Bourbia, S. (2018): Caractérisation et étude du peuplement d’araignées (Arachnides,
Aranéides) dans le Nord-est Algérien. — Thése Doctorat en Sciences, spécialité Biologie
Animale. Université de Annaba, Algérie.

Bourbia, S., Labbaci, R., Bouslama, Z. (2018): Inventory of spiders in the region of
Mellah Lake (Northeast of Algeria) and studying of monthly dynamics of abundance and
species richness. — Journal of Entomology and Zoology Studies 6.

Bouseksou, S. (2010): Ecologie et biodiversit¢ des peuplements d’Aranéides épigés
(Arthropodes, Arachnides) dans un agroécosystéme. — Mémoire de Magistére, Faculté des
Sciences de la Nature et de la Vie, USTHB, Alger.

Boutmedjet, A., Alioua, Y., Bouallala, M. h., Sadine, S., Guezoul, O. (2022): First data
on the diversity of the spider fauna of Kef Doukhane river (Ghardaia, Northern Algerian
Sahara). — Serket 19: 100-106.

Buddle, C. M., Spence, J. R., Langor, D. W. (2000): Succession of boreal forest spider
assemblages following wildfire and harvesting. — Ecography 23(4): 424-436.
https://doi.org/10.1111/j.1600-0587.2000.tb00299.x.

Canard, A., Rollard, C. (2015): A la découverte des Araignées: un guide de terrain pour
comprendre la nature. — Dunod, Paris.

Cardoso, P., Aranda, S. C., Lobo, J. M., Dinis, F., Gaspar, C., Borges, P. A. V. (2009): A
spatial scale assessment of habitat effects on arthropod communities of an oceanic island.
— Acta Oecologica 35(5): 590-597. https://doi.org/10.1016/j.acta0.2009.05.005.

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 23(1):413-443.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2301_413443
© 2025, ALOKI Kft., Budapest, Hungary



[35]

[36]

[37]

[38]

[39]

[40]
[41]
[42]
[43]
[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

Lemouchi et al.: Diversity and ecology of the spider fauna in Northeastern Algeria
- 438 -

Cardoso, P., Pekar, S., Jocqué, R., Coddington, J. A. (2011): Global patterns of guild
composition and functional diversity of spiders. — PLoS ONE 6(6): e21710.
https://doi.org/10.1371/journal.pone.0021710.

Chahat, N. (2018): Contribution a 1’étude aéropalynologique de la wilaya de Guelma
(Nord- Est de I’ Algérie). — Thése de Doctorat en Sciences Biologiques, Université 8 mai
1945, Guelma.

Chaib, S., Ourida, K., Beladjal, L. (2022): Ecology and phenology of the Dysderidae
(Araneae) in the Djurdjura National Park (Algeria). — African Journal of Ecology 61.
https://doi.org/10.1111/aje.13084.

Chaouch, O., Brahimi, L. (2021): Contribution a 1’étude de la pédofaune de milieux
naturels selon un gradient d’altitude dans le Parc National de Chréa. — Mémoire de
Master en Agroenvironnement et Bioindicateurs, Université de Blidal, Algérie.

Chatzaki, M., Thaler, K., Mylonas, M. (2002): Ground spiders (Gnaphosidae, Araneae) of
Crete (Greece). Taxonomy and distribution. Il. — Revue Suisse de Zoologie 109: 603-642.
https://doi.org/10.5962/bhl.part.79612.

Cosar, L. (2015): Four new records for the spider fauna of Turkey (Araneae: Salticidae). —
Turkish Journal of Zoology 39: 368-371. https://doi.org/10.13140/2.1.1302.6087.
Cruveillier, M. (2014): Des araignées en Limousin (2éme partie). n, 25. — Annales
Scientifiques du Limousi. https://doi.org/10.25965/asl.880.

Danflous, S., Crowther, R., Simmons, Z. (2020): Identité de Gnaphosa molesta (Araneae;
Gnaphosidae). — Bulletin de 1’ Association Frangaise d’ Arachnologie 5: 2-9.

Deltshev, C., Cur¢ié, B., Blagoev, G. (2003): The Spiders of Serbia. — Institute of
Zoology, Faculty of Biology, University of Belgrade, Belgrade.

Demir, H., Seyyar, O. (2017): Annotated checklist of the spiders of Turkey. — Munis
Entomology and Zoology 12(2): 433-4609.

Demir, H., Topcu, A., Seyyar, O. (2008): Contribution to the knowledge of the
Philodromidae (Arachnida: Araneae) of Turkey. — Zoology in the Middle East 43(1):
118-120. https://doi.org/10.1080/09397140.2008.10638281.

Demir, H., Seyyar, O., Tiirker, H., Kogyigit, H. O., Oner, H. (2015): The spider fauna of
Melendiz Mountains, Nigde, Turkey. — Serket 14(3): 146-166.

Denis, J. (1936): On a Collection of Spiders from Algeria. — Proceedings of the
Zoological Society of London 106(4): 1027-1060. https://doi.org/10.1111/j.1469-
7998.1936.tb06301.x.

Denis, J. (1945): Descriptions d’araignées nord-africaines. — Bulletin de la Société
d’Histoire Naturelle de Toulouse 79(1): 41-57.

Dimassi, N., Ezzine, I. K., Khadhra, Y., Khadra., Mohamed Salem, Z., Othmen, A., Said,
K. (2017): A new record of spider species from Tunisia (Arachnida: Araneae). — Journal
of Research in Biological Sciences 2: 13-29.

Ghellab, N., Guettiche, N. (2022): Biodiversité des araignées dans la wilaya de Tébessa,
Algérie. — Mémoire de Master en Sciences biologiques. Université de Tébessa, Algérie.
Goldsbrough, C. L., Hochuli, D. F., Shine, R. (2004): Fitness benefits of retreat-site
selection: spiders, rocks, and thermal cues. — Ecology 85(6): 1635-1641.
https://doi.org/10.1890/02-0770.

Grbi¢, G., Savi¢, D. (2010): Contribution to the knowledge of the spider fauna
(Arachnida, Araneae) on the Fruska Gora Mt. — Acta Entomologica Serbica 15(2): 243-
260.

Grbic, G., Tomic, V. (2008): Preliminary Notes on Spider Fauna of the Fruska Gora Mt.
—In: Curgié, S., Simi¢, S (eds.) Invertebrates (Invertebrata) of the Fruska Gora Mountain.
Matica Srpska, Novi Sad, pp. 57-62.

Greenop, A., Woodcock, B., Wilby, A., Cook, S., Pywell, R. (2018): Functional diversity
positively affects prey suppression by invertebrate predators: a meta-analysis. — Ecology
99. https://doi.org/10.1002/ecy.2378.

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 23(1):413-443.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2301_413443
© 2025, ALOKI Kft., Budapest, Hungary



[55]

[56]

[57]

[58]
[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]
[69]

[70]

Lemouchi et al.: Diversity and ecology of the spider fauna in Northeastern Algeria
- 439 -

Greenstone, M. H. (1984): Determinants of web spider species diversity: vegetation
structural  diversity vs. prey availability. — Oecologia 62(3): 299-304.
https://doi.org/10.1007/BF00384260.

Hamel, T., Seridi, R., de Belair, G., Slimani, A., Babali, B. (2013): Flore vasculaire rare
et endemique de la peninsule de I’Edough (Nord-Est algerien). — Synthése: Revue des
Sciences et de la Technologie 26: 65-74.

Hautier, Y., Isbell, F., Borer, E. T., Seabloom, E. W., Harpole, W. S., Lind, E. M.,
MacDougall, A. S., Stevens, C. J., Adler, P. B., Alberti, J., Bakker, J. D., Brudvig, L. A.,
Buckley, Y. M., Cadotte, M., Caldeira, M. C., Chaneton, E. J., Chu, C., Daleo, P.,
Dickman, C. R., Dwyer, J. M., Eskelinen, A., Fay, P. A., Firn, J., Hagenah, N,
Hillebrand, H., Iribarne, O., Kirkman, K. P., Knops, J. M. H., La Pierre, K. J., McCulley,
R. L., Morgan, J. W., Pirtel, M., Pascual, J., Price, J. N., Prober, S. M., Risch, A. C,,
Sankaran, M., Schuetz, M., Standish, R. J., Virtanen, R., Wardle, G. M., Yahdjian, L.,
Hector, A. (2018): Local loss and spatial homogenization of plant diversity reduce
ecosystem multifunctionality. — Nature Ecology & Evolution 2(1): 50-56.
https://doi.org/10.1038/s41559-017-0395-0.

Hector, A., Bagchi, R. (2007): Biodiversity and ecosystem multifunctionality. — Nature
448(7150): 188-190. https://doi.org/10.1038/nature05947.

Helsdingen, P. J. (2013): A quick scan of the spider fauna of the European part of Turkey.
— Nieuwsbrief SPINED 33: 29-38.

Hervé, C., Rollard, C. (2009): Drassodes species from the Parc national du Mercantour
(French Alps), with the description of a new species (Araneae: Gnaphosidae). —
Contributions to Natural History 12: 627-642.

Hosseini, M., Mirshamsi, O., Kashefi, R., Fekrat, L. (2014): A contribution to the
knowledge of spiders in wheat fields of Khorasan-e-Razavi Province, Iran. — Turkish
Journal of Zoology 38. https://doi.org/10.3906/z00-1307-16.

Jiménez-Valverde, A., Lobo, J. M. (2006): Establishing reliable spider (Araneae,
Araneidae and Thomisidae) assemblage sampling protocols: estimation of species
richness, seasonal coverage and contribution of juvenile data to species richness and
composition. - Acta Oecologica 30(2): 21-32.
https://doi.org/10.1016/j.acta0.2006.01.001.

Kherbouche, A. O. (2006): Les arthropodes non insectes épigés du Parc National du
Djurdjura: Diversité et écologie. — These de Doctorat d’état, U.S.T.H.B., Alger, Algérie.
Kherbouche, Y., Sekour, M., Gasmi, D., Chaabna, A., Chakali, G., Lasserre-Joulin, F.,
Doumandji, S. (2015): Diversity and distribution of arthropod community in the lucerne
fields in Northern Sahara of Algeria. — Pakistan Journal of Zoology 47: 505-514.

Kraus, O., Kraus, M. (1988): The genus Stegodyphus (Arachnida, Araneae). Sibling
species, species groups, and parallel origin of social living. — Verhandlungen des
Naturwissenschaftlichen Vereins in Hamburg 30: 151-254.

Kunt, K. B., Yagmur, E., Tezcan, E. (2008): Three new records for the spider fauna of
Turkey (Araneae: Araneidae, Palpimanidae, Theridiidae). — Serket 11: 55-61.

Kunt, K. B., Kaya, R. S., Ozkiitiik, R. S., Danisman, T., Yagmur, E. A., Elverici, M.
(2012): Additional notes on the spider fauna of Turkey (Araneae). — Turkish Journal of
Zoology 36(5): 637-651.

Laliberté, E., Legendre, P., Shipley, B. (2014): FD: Measuring functional diversity from
multiple traits, and other tools for functional ecology. — R package version 1: 0-12.
Lawrence, B., Geoff, O., Helen, S. (2017): Britain’s Spiders: A Field Guide. — Princeton
University Press, Princeton, pp. 246-242.

Lissner, J., Suarez, D. (2023): Resurrection of Synema globosum canariense Dahl, 1907
(Araneae: Thomisidae) with comments on other synonyms within this genus. —
Arachnologische Mitteilungen: Arachnology Letters 65(1): 18-26.
https://doi.org/10.30963/aramit6505.

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 23(1):413-443.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2301_413443
© 2025, ALOKI Kft., Budapest, Hungary



[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

(80]

(81]

(82]

(83]

[84]

[85]

(86]

[87]

Lemouchi et al.: Diversity and ecology of the spider fauna in Northeastern Algeria
- 440 -

Logunov, D. (2000): A redefinition of the genera Bianor Peckham & Peckham, 1885 and
Harmochirus Simon, 1885, with the establishment of a new genus Sibianor gen. n.
(Aranei: Salticidae). — Arthropoda Selecta 9: 221-286.

Logunov, D. (2009): New and poorly known species of Salticidae (Araneae) from Turkey
and Iran. — Contributions to Natural History 12: 899-919.

Logunov, D. (2015): Taxonomic-faunistic notes on the jumping spiders of the
Mediterranean  (Aranei:  Salticidae). —  Arthropoda Selecta 24(1): 33-85.
https://doi.org/10.15298/arthsel.24.1.03.

Logunov, D., Kunt, K. (2010): Taxonomic-faunistic notes on the Philodromidae (Aranei)
of Turkey. — Arthropoda Selecta 19: 11020. https://doi.org/10.15298/arthsel.19.1.03.
Lucas, H. (1846). Histoire Naturelle des Animaux Articulés. — In: Exploration
Scientifique de 1I’Algérie Pendant les Années 1840, 1841, 1842 Publi¢e par Ordre du
Gouvernement et avec le Concours d’une Commission Académique. Sciences Physiques,
Paris, Zoologie 1, pp. 89-271.

Ludwig, L., Barbour, M. A., Guevara, J., Avilés, L., Gonzalez, A. L. (2018): Caught in
the web: spider web architecture affects prey specialization and spider—prey
stoichiometric  relationships. — Ecology and Evolution 8(13): 6449-6462.
https://doi.org/10.1002/ece3.4028.

Macarthur, R. H. (1965): Patterns of species diversity. — Biological Reviews 40(4): 510-
533. https://doi.org/10.1111/j.1469-185X.1965.tb00815.x.

Magurran, A. (2004): Measuring Biological Diversity. — Blackwell Publishing, Malden,
MA.

Mansouri, H., Ould Rouis, S., Kherbouche-Abrous, O., Ould Rouis, A., Beladjal, L.
(2020): Effects of anthropogenic factors on spider communities (Arthropoda: Araneae) in
Chréa National Park (Blida, Algeria). — African Journal of Ecology 58(3): 409-421.
https://doi.org/10.1111/aje.12701.

Marc, P., Canard, A., Ysnel, F. (1999): Spiders (Araneae) useful for pest limitation and
bioindication. — Agriculture, Ecosystems & Environment 74(1): 229-273.
https://doi.org/10.1016/S0167-8809(99)00038-9.

Marinaro, J. Y. (1967): Les araignées d’Afrique du Nord. I. Sur une collection de
Drassidae a peigne metatarsal d’Algérie — Bulletin de la Société Zoologique de France
92: 687-704.

Marusik, Y., Ozkiitiik, R., Kunt, K., Kaya, R. (2011): Spiders (Aranei) new to the fauna
of Turkey. 8. New records of Hahniidaec and Dictynidae. [Yasam Bilimleri ve
Biyoteknoloji]. — Anadolu University Journal of Science and Technology C - Life
Sciences and Biotechnology 1(2): 161-170.

Masviken, J., Dalén, L., Norén, K., Dalerum, F. (2023): The relative importance of
abiotic and biotic environmental conditions for taxonomic, phylogenetic, and functional
diversity of spiders across spatial scales. — Oecologia 202(2): 261-273.
https://doi.org/10.1007/s00442-023-05383-0.

Milano, F., Mammola, S., Rollard, C., Leccia, M. F., Isaia, M. (2019): An inventory of
the spider species of Barcelonnette (France), with taxonomic notes on Piniphantes
agnellus n. comb. (Araneae, Linyphiidae). - Zoosystema 41. 29-58.
https://doi.org/10.5252/z00systema2019v41a4.

Mineo, M., Del-Claro, K., Brescovit, A. (2010): Seasonal variation of ground spiders in a
Brazilian Savanna. — Zoologia (Curitiba) 27: 353-362. https://doi.org/10.1590/S1984-
46702010000300006.

Moradmand, M., Jager, P. (2012): Taxonomic revision of the huntsman spider genus
Eusparassus Simon, 1903 (Araneae: Sparassidae) in Eurasia. — Journal of Natural History
46(39-40): 2439-2496. https://doi.org/10.1080/00222933.2012.707249.

Muster, C., Bosmans, R., Thaler, K. (2007): The Philodromus pulchellus-group in the
Mediterranean: taxonomic revision, phylogenetic analysis and biogeography
(Araneae:Philodromidae). — Invertebrate Systematics 21(1): 39-72.

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 23(1):413-443.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2301_413443
© 2025, ALOKI Kft., Budapest, Hungary



Lemouchi et al.: Diversity and ecology of the spider fauna in Northeastern Algeria
- 441 -

[88] Nentwig, W., Blick, T., Bosmans, R., Gloor, D., Hanggi, A., Kropf, C. (2024): Spiders of
Europe. Version {no. 5}.2024. — https://www.araneae.nmbe.ch (accessed on 15 May
2024). https://doi.org/10.24436/1.

[89] Nyffeler, M., Benz, G. (1987): Spiders in natural pest control: a review. — Journal of
Applied Entomology 103(1-5): 321-339. https://doi.org/10.1111/j.1439-
0418.1987.tb00992.x.

[90] Nyffeler, M., Bonte, D. (2020): Where have all the spiders gone? Observations of a
dramatic population density decline in the once very abundant garden spider, Araneus
diadematus (Araneae: Araneidae), in the Swiss Midland. — Insects 11(4). DOI:
10.3390/insects11040248.

[91] Nyffeler, M., Gibbons, J. W. (2022): Spiders feeding on vertebrates is more common and
widespread than previously thought, geographically and taxonomically. — The Journal of
Arachnology 50(2): 121-134. https://doi.org/10.1636/J0A-S-21-054.

[92] Oksanen, J., Blanchet, F. G., Friendly, M., Kindt, R., Legendre, P., McGlinn, D.,
Minchin, P., O’Hara, R. B., Simpson, G., Solymos, P., Stevens, M. H. H., Szdcs, E.,
Wagner, H. (2020): Vegan Community Ecology Package Version 2.5-7 November 2020.
— GitHub, San Francisco, CA.

[93] Ono, H. (1988): A revisional Study of the Spider Family Thomisidae (Arachnida,
Araneae) of Japan. — National Science Museum, Tokyo.

[94] Paul, A. S., Heidi, M. A., John, M. A. (2009): A review of the fossil record of spiders
(Araneae) with special reference to Africa, and description of a new specimen from the
Triassic Molteno formation of South Africa. — African Invertebrates 50(1): 105-116.
https://doi.org/10.5733/afin.050.0103.

[95] Pearce, J. L., Venier, L. A. (2006): The use of ground beetles (Coleoptera: Carabidae) and
spiders (Araneae) as bioindicators of sustainable forest management: a review. —
Ecological Indicators 6(4): 780-793. https://doi.org/10.1016/j.ecolind.2005.03.005.

[96] Peet, R. K. (1974): The Measurement of Species Diversity. — Annual Review of Ecology
and Systematics 5: 285-307.

[97] Petchey, O., O’Gorman, E., Flynn, D. (2009): A Functional Guide to functional Diversity
Measures. — In: Naeem, S., Bunker, D. E., Hector, A., Loreau, M., Perrings, C. (eds.)
Biodiversity, Ecosystem Functioning and Human Wellbeing: An Ecological and
Economic Perspective. Oxford University Press, Oxford, pp. 49-60.

[98] Platnick, N. I. (1999): Dimensions of Biodiversity: Targeting Megadiverse Group. — In:
Cracraft, J., Grifo, F. T. (eds.) The Living Planet in Crisis: Biodiversity Science and
Policy. Columbia University Press, New York, pp. 33-52.

[99] Platnick, N. I. (2013): The World Spider Catalog, version 14.0. — American Museum of
Natural History. http://research.amnh.org/iz/spiders/catalog.
https://doi.org/10.5531/db.iz.0001.

[100] Platnick, N. I., Murphy, J. A. (1996): A review of the zelotine ground spider genus
Setaphis (Araneae, Gnaphosidae). — American Museum Novitates 3162.

[101] Ponomarev, A. V., Tsvetkov, A. S. (2006): New and rare spiders of family Gnaphosidae
(Aranei) from a southeast of Europe. — Caucasian Entomological Bulletin 2: 5-13.
https://doi.org/10.23885/1814-3326-2006-2-1-5-13.

[102] R Development Core Team (2023): A Language and Environment for Statistical
Computing. — R Foundation for Statistical Computing, Vienna.

[103] Rao, D. (2017): Habitat Selection and Dispersal — In: Viera, C., Gonzaga, M. O. (eds.)
Behaviour and Ecology of Spiders: Contributions from the Neotropical Region. Springer
International Publishing, Cham, pp. 85-108.

[104] Roberts, J. M. (1995): Spiders of Britain & Northern Europe. — HarperCollins, London.

[105] Roberts, J. M. (2009): Guide des araignées de France et d’Europe. — Delachaux et Niestlé
SA, Paris.

[106] Rouag, R. (2016): Approche fonctionnelle de 1’écologie de deux especes de Reptiles
Lacertidés insectivores (Psammodromus algirus et Acanthodactylus erythrurus) et d’un

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 23(1):413-443.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2301_413443
© 2025, ALOKI Kft., Budapest, Hungary



Lemouchi et al.: Diversity and ecology of the spider fauna in Northeastern Algeria
- 442 -

reptile chélonien phytophage (Testudo graca graeca), dans un maquis dunaire du parc
national d’El-Kala (Wilaya d’El-Tarf). — Thése Doctorat en Sciences Biologie Animale,
Université d’ Annaba, Algérie.

[107] Rypstra, A. L., Carter, P. E., Balfour, R. A., Marshall, S. D. (1999): Architectural
Features of Agricultural Habitats and Their Impact on the Spider Inhabitants. — The
Journal of Arachnology 27(1): 371-377.

[108] Samu, F., Lovei, G. L. (1995): Species richness of a spider community (Araneae):
Extrapolation from simulated increasing sampling effort. — European Journal of
Entomology 92(4): 633-638.

[109] Sbiki, M. (2016): Contribution a 1’étude du régime alimentaire et de la biologie de
reproduction de la Cigogne blanche (Ciconia ciconia, Aves, Ciconiidae) et du Héron
gardeboeufs (Ardea ibis, Aves, Ardeidae) dans la région de Tébessa. — Thése Doctorat en
Sciences Physiologie animale, Université Batna 2, Algérie.

[110] Schirmel, J., Thiele, J., Entling, M. H., Buchholz, S. (2016): Trait composition and
functional diversity of spiders and carabids in linear landscape elements. — Agriculture,
Ecosystems & Environment 235: 318-328. https://doi.org/10.1016/j.agee.2016.10.028.

[111] Schmitz, O. J. (2009): Effects of predator functional diversity on grassland ecosystem
function. — Ecology 90(9): 2339-2345. https://doi.org/10.1890/08-1919.1.

[112] Simon, E. (1899): Liste des arachnides recueillis en Algérie par MP Lesne et description
d’une espéce nouvelle. — Bulletin du Muséum d’Histoire Naturelle de Paris 5(2): 82-87.

[113] Szymkowiak, P.., Gorski, G.., Bajerlein, D. (2007): Passive dispersal in arachnids. —
Biological Letters 44: 75-101.

[114] Thorell, T. (1875): Descriptions of several European and North African spiders. —
Kongliga Svenska Vetenskaps-Akademiens Handlingar 13(5): 1-203.

[115] Tikader, B. K. (1977): Studies on spider fauna of Andaman and Nicobar Islands, Indian
Ocean. — Records of the Zoological Survey of India 72(1/4): 153-212.

[116] Topgu, A., Demir, H., Seyyar, O. (2007): Seven new records for the Turkish araneofauna
(Arachnida: Araneae), with zoogeographical remarks. — Entomological News 118(4):
428-430. https://doi.org/10.3157/0013-872X(2007)118[428:SNRFTT]2.0.CO;2.

[117] Topgu, A., Seyyar, O., Demircan, N. (2013): A contribution to the cave spider fauna of
Turkey  (Araneae). — Zoology in the Middle East 59(1): 91-92.
https://doi.org/10.1080/09397140.2013.795075.

[118] Toubal, B. (1986): Phyto-écologie, biogéographie et Dynamique des principaux
groupements. — These de doctorat, Université Joseph Fourier, Grenoble.

[119] Touchi, W., Ourida, K., Beladjal, L. (2018): Spiders communities (Arthropoda, Araneae)
in different pine forests of Zeralda game reserve (Algiers, Algeria): Taxonomy and
biodiversity. — Revue d’Ecologie-La Terre et la Vie 73: 269-282.
https://doi.org/10.3406/revec.2018.1934.

[120] Tirkes, T., Mergen, Y. (2007): The comb footed spiders fauna of the central Anatoli
region and new records for the Turkish fauna Araneae Theridiidae. — Serket 10.

[121] Uetz, G. W. (1991): Habitat Structure and Spider Foraging. — In: Bell, S. S., McCoy, E.
D., Mushinsky, H. R. (eds.) Habitat Structure: The Physical Arrangement of Objects in
Space. — Springer, Dordrecht, pp. 325-348.

[122] Van Keer, K., Keer, J., Bosselaers, J., Janssen, M. (2020): ARABEL-excursie naar het
militair domein Kamp Beverlo - Koerselse Heide, Beringen (Provincie Limburg). —
Nieuwsbrief Belgische Arachnologische Vereniging 36.

[123] Véla, E., Benhouhou, S. (2007): Assessment of a new hotspot for plant biodiversity in the
Mediterranean basin (North Africa). — Comptes Rendus Biologies 330(8): 589-605.
10.1016/j.crvi.2007.04.006.

[124] Violle, C., Navas, M. L., Vile, D.., Kazakou, E., Fortunel, C., Hummel, 1., Garnier, E.
(2007): Let the concept of trait be functional! — Oikos 116(5): 882-892.
https://doi.org/10.1111/j.0030-1299.2007.15559.x.

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 23(1):413-443.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2301_413443
© 2025, ALOKI Kft., Budapest, Hungary



Lemouchi et al.: Diversity and ecology of the spider fauna in Northeastern Algeria
- 443 -

[125] Woodcock, B. A., Harrower, C., Redhead, J., Edwards, M., Vanbergen, A. J., Heard, M.
S., Roy, D. B., Pywell, R. F. (2014): National patterns of functional diversity and
redundancy in predatory ground beetles and bees associated with key UK arable crops. —
Journal of Applied Ecology 51(1): 142-151. https://doi.org/10.1111/1365-2664.12171.

[126] WSC (2024): World Spider Catalog. — https://wsc.nmbe.ch/.

[127] Wunderlich, J. (1987): The Spiders of the Canary lIslands and Madeira: Adaptive
Radiation, Biogeography, Revisions and Descriptions of New Species. — Triops, Langen.

[128] Yahi, N., Vela, E., Benhouhou, S., De Belair, G., Gharzouli, R. (2012): Identifying
important plants areas (key biodiversity areas for plants) in northern Algeria. — Journal of
Threatened Taxa 4(8): 2753-2765. https://doi.org/10.11609/J0TT.02998.2753-65.

[129] Zamani, A., Marusik, Y. M., Sziits, T. (2023): A survey of the spider genus Dysdera
Latreille, 1804 (Araneae, Dysderidae) in Iran, with fourteen new species and notes on two
fossil genera. — ZooKeys 1146: 43-86.

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 23(1):413-443.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2301_413443
© 2025, ALOKI Kft., Budapest, Hungary



