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Abstract
The present research was carried out to explore the spider fauna of Buner valley with taxonomic study from 
February 2018 to January 2019. For this purpose samples were collected, four times at each month from 4 tehsils: 
Daggar, Gagra, Mandan and Totalai. Two methods were used, hand picking and sweep net for collection of samples. 
During day and night, three habitats, arid area, agriculture land and building area were search for collection. 
A total of 534 samples of spider were collected from four sampling sites, in which 379 were belonging to family 
Araniedae. After confirmation, the identified species were belonging to 8 genera (Neoscona, Argiope, Cyclosa, Araneus, 
Cyrtophora, Larinia, Erivoxia and Poltys) and 19 species. 18 of them were identified to specie level while a single 
specie to its generic level. The genus Neoscona was the dominant genus 26.31% having 5 species while the genus 
Argiope 21.05% is the second dominant having 4 species followed by Cyclosa 15.78% having 3 species followed 
by Cyrtophora and Araneus 10.52% having two species both. The Poltys and Larinia 5.26% are the rarest genera 
represent single-single specie both. Statistical analysis show that specie richness (D) = 5.77, Simpson index (1-D) 
= 0.87, Shannon index (H) = 2.33. Diversity of spiders was evenly distributed and calculated Evenness value was 
H/InS = 0.5408. There is also few atypical species and Fisher alpha estimate high value (Fisher α) = 4.42. Chao-1 
estimated we have reported 22 species.
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Resumo
A presente pesquisa foi realizada para explorar a fauna de aranhas do vale Buner, em um estudo taxonômico realizado 
de fevereiro de 2018 a janeiro de 2019. Para esse fim, foram coletadas amostras, quatro vezes por mês, a partir de 
4 subdistritos: Daggar, Gagra, Mandan e Totalai. Foram utilizados dois métodos, coleta manual e rede de varredura, 
para a obtenção das amostras. Durante o dia e a noite, foram pesquisados ​​três habitats: área árida, área agrícola e área 
de construção. Foram coletadas 534 amostras de aranha em quatro locais de amostragem, sendo que 379 pertenciam 
à família Araneidae. Após a confirmação, as espécies identificadas pertenciam a 8 gêneros (Neoscona, Argiope, 
Cyclosa, Araneus, Cyrtophora, Larinia, Erivoxia e Poltys) e a 19 espécies (18 delas foram identificados em seu 
nível de espécie, enquanto uma única foi identificada em seu nível genérico). O gênero Neoscona foi dominante 
(26,31%), com 5 espécies, seguido pelos gêneros Argiope (21,05%), com 4 espécies, Cyclosa (15,78%), com 3 espécies, 
e Cyrtophora e Araneus (10,52%), com 2 espécies. Poltys e Larinia (5,26%) são os gêneros mais raros, representando 
a mesma espécie. A análise estatística mostrou que a riqueza de espécies (D) foi de 5,77, o índice de Simpson (1-D) 
foi de 0,87 e o índice de Shannon (H) foi de 2,33. A diversidade de aranhas foi distribuída uniformemente, e o 
valor calculado da uniformidade foi H / InS = 0,5408. Também existem poucas espécies atípicas, e o alfa de Fisher 
(Fisher α) estimou o valor de 4,42. Já Chao-1 estimou 22 espécies.
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1. Introduction

Spiders (Order; Araneae) are the great evolutionary 
success group of Arthropoda, belonging to class Arachnida 
(Miller and Sac, 2011). The presence of pedicel makes 
the spider alike from other arachnids. The body of spider 
consists of cepalothorax which have eight appendages 
of legs, two appendages of padipalps, male reproductive 
organ, sensory organs and the abdomen having the female 
reproductive organ and spinnerets at the posterior tip 
of the abdomen, for the secretion of silk (Sebastian and 
Peter, 2009). Spider are the most diverse group of animal 
attending the seventh position in diversity containing 
46,438 species under 3,905 genera belonging to 114 families. 
The diversity and abundance of spider depend on both 
biotic and abiotic factors. The vegetation, availability of 
preys are the biotic factor and temperature, humidity, 
shelter, and seasonal changes are the abiotic factor which 
effect the abundance and diversity of spider. The diversity 
and abundance are also affected by human activities such 
as overpopulation, urbanization and different pesticides 
(Tanaka, 1989; Wise, 1995; Halaj et al., 1998; Sorensen, 
2004; Suana, 2005; Foelix, 2011).

Family Araneidae are commonly known is Orb-weavers 
are the most cosmopolitan group of spider. They built spiral 
wheel shaped webs and are mostly found in grasslands, 
gardens, crops and forests. Orb-web weavers have eight 
similar eyes arrange in two rows, eight legs with spines or 
hair and do not have stridulating organ. They are mostly 
bright in color, large sized and three claws spiders. Orb-web 
weavers are ranking in third in the diversity; consist of 
3122 species fewer than 172 genera (Levi et al., 2002). The 
spiders are totally polyphagous carnivores and feed on 
the different variety of prey, not only on adult they feed 
on all stages of preys such as eggs and larvae. They play 
a great role in controlling of pest and as a good friend of 
farmers (Marc et al., 1999). They are also good biological 
indicator (Marc  et  al.,  1999; Pearce and Venier, 2006). 
The silk of spider are also economically important and 
used in different strategies (Sebastian and Peter, 2009). 
Pakistan is proper country for the survival of different fauna 
because of their different weather, rang of temperature and 
geological areas so there is a rich fauna of spider but still 
now the total fauna of spider are unknown. However some 
work on spider fauna of different habitat are documented 
by (Butt and Beg, 2000, 2001; Ghafoor and Beg, 2002; 
Mukhtar and Mushtaq, 2005b; Hennawy, 2009; Ursani and 
Soomro, 2010; Tahir et al., 2011). In different ecosystem 
the pest of varies stages controlling activity of spider were 
documented by (Butt and Beg, 2001; Wise, 1993). Predatory 
effect and diversity of spider in rice and brassica field of 
Punjab were documented by Tahir and Butt 2009 and 
Mukhtar et al., 2012. Parveen et al., 2007 well documented 
the spider fauna of Punjab and listed 157 species belonging 
to 56 genera under 21 families. Shirbhate and shirbhate, 
(2017) explore the diversity of family Araneidae in India. 
The spider fauna of KP were documented by Khan and 
Zaman, (2015) & Ahmad et al., (2015). However, the total 
fauna of spiders and especially family Araneidae is more 
needed to be discovered.

2. Methodology

2.1 Study area

District Buner is located in Malakand agency Khyber 
Pakhtunkhwa province of Pakistan. The total area of Buner 
is 1,865 km2 (720 mile2) and its total population is 897,319 
with the density of population 480/km2 or 1,200/mile2. 
District Buner share their boundaries with district Mardan 
on south, on west with Malakand agency, on north with 
district swat, on east with Hazara Division. The area of 
Buner are Sub tropical mountain area and there are five 
different types of habitats which are arranged in irregular 
pattern. These habitats are Agricultural area, woody 
ravines area, shrubs land, slopes of grass and mountain 
and Barren rocks.

2.2 Study design

Specimens were collected from four sites, Daggar, 
Gagra, Mandanr, and Totalai. Visits were made each sites 
four time, first visit at January, second at March, third 
at June and the last visit at September. Samples were 
collected during day (9:00am-4:00pm) and night time 
(7:00pm-11:00pm). Collection site was agriculture lands 
(Crops of wheat, maize, sugar cane, and some vegetables), 
fruit gardens (Orange and peach plants), building (houses, 
bathroom and from walls).

2.3. Ecological indices

To calculate ecological diversity of Orb-web spiders the 
following ecological indices were used (Tahir, Butt, 2009).

Species richness (D):

( ) ( )D  S 1  /  ln N= − 	

Where: D = Species richness, S = Number of species, 
N = Number of individuals.

Fisher’s alpha (α -Fisher):

( )Fisher’s  ln 1 N /α = α + α 	

Where: S = Number of species in the sample, N = Number 
of individuals in the sample and α = Diversity coefficient.

Shannon Diversity Index:

( ) ( )H’     pi ln pi= − Σ 	

Where pi = proportional frequency of the species (Magurran, 
1988).

Evenness Index (E):

( )E  H’ /  ln S= 	

Where H’ is the Shannon Diversity Index and S is the 
number of species.

2.4. Identification

Identification was done by using a stereo microscope 
(XTD-2A china) to study different organs of the spiders 
in laboratory at the Department of Zoology, University 
of Buner. The collected specimens were identified by 
available keys (Tikader and Malhotra, 1980; Tikader and 
Biswas, 1981; Tikader, 1987).
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by Mandanr, H= 2.11 and (1-D) = 0.86 greater than Totalai 
H= 2.09 and (1-D) = 0.84 while the lowest value recorded in 
Gagra, H= 2.00 and (1-D) = 0.82 (Table 1). Genus Neoscona 
is the most dominant genus (26.31%) representing 5 species 
and are abundant in study sites. Neoscona theisi (Walckenaer, 
1841) are the most dominant specie (Total no 65) which was 
collected in a great number from all sampling sites while 
the Neoscona adianta (Walckenaer, 1802) are the second 
dominant abundant specie (total no 23) collected from all 
sampling sites, except Totalai. Neoscona crucifera (Lucas, 1839) 
are the median abundant specie (total no 9) and sampled 
from two sampling sites. Neoscona arabesca (Walckenaer, 
1841) and Neoscona oaxacensis (Keyserling, 1863) are most 
rare species (total no 2, 1 respectively) from single single 
sampling sites. Most samples were collected from orchards 
and trees. Genus Argiope are the second dominant genus 
(21.05%) representing 4 species but less in quantity. The 
Argiope pulchella (Thorell, 1881) are the abundant specie 
(Total no 5) from two sampling sites followed by Argiope 
aemula (Walckenaer, 1842) (Total no 3) from two sites 
while the Argiope trifasciata (Forskal, 1775) and Argiope 
lobata (Pallas, 1772) are the very rare (total no 1, 1) from 
single, single sites. Mostly they were collected from trees. 
Argiope were followed by Cyclosa representing 3 species 
(15.78%). Cyclosa insulana (Costa 1834) (Total no 53) are 
the most abundant specie in all sampling sites during start 
summer while the Cyclosa conica (Pallas, 1772) (total no 19) 
are second dominant specie and Cyclosa bifida (Doleschall, 
1859) (Total no 3) are the most rare species collected from 
single sampling site.

3. Results and Discussion

The current study was conducted during February 2018 
to last January 2019. A total of 534 specimens of spider 
were handover from four sampling sites, 379 0f them were 
belonging to family Aranidae. 321 samples were while 
remaining are young’s and unidentified. The identified species 
belong to 8 genera (Neoscona, Argiope, Cyclosa, Araneus, 
Cryptophora, Larinia, Erivoxia, Poltys) and 19 species. 18 of 
them were identified to specie level while a single specie 
to its generic level (Figure 1). The genus Neoscona was the 
dominant genus 26.31% having 5 species while the genus 
Argiope 21.05% is the second dominant having 4 species 
followed by Cyclosa 15.78% having 3 species followed by 
Cyrtophora and Araneus 10.52% having two species both. 
The Poltys 5.26% and Larinia 5.26% are the rarest genera 
represent single-single specie both. Diversity indices were 
calculated, show specie richness (D) = 5.77, Simpson index 
(1-D) = 0.87, Shannon index (H) = 2.33. The spider fauna of 
current study area are evenly distributed and having value 
of Evenness H/InS = 0.5408. There is also some rare species 
and Fisher alpha estimate high value (Fisher α) = 4.42. Chao-1 
estimated we have reported 3 more species. Daggar was the 
most specie richest site during the present research having 
specie richness value (D) = 3.04 followed by Totalai (D) = 2.52 
while the lowest (D) value was recorded in Mandanr. In each 
there was evenly distributed but the highest value of evenness 
H/InS = 0.75 followed by Totalai (0.73) while the lowest value 
of evenness was (0.66) in Daggar (Figure 2). Diversity index 
of each sites were calculated, the highest value of diversity 
index were record in Daggar, H= 2.23 and (1-D) = 0.87 followed 

Figure 1. Species collected from the study area are A: Neoscona theisi  ;B: Neoscona adianta ; C: Neoscona.crucifera ; D: Neoscona arabesca  ; 
E: Neoscona oaxacensis ; F: Argiope pulchella  ; G: Argiope lobata ; H:  Argiope trifasciata; I:  Argiope aemula ; J: Cyclosa insulana ; K:  Cyclosa 
conica; L: Cyclosa bifida; M: Araneus mitificus; N: Araneus ellipticus; O: C.citricola; P: C.cicatorsa; Q: E.excelsa; R: L.chloris; S: Poltys spider.
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2007) while (Subrahmanyam, 1968; Corey et al., 1998; Pandit 
and Ik, 2017) stated that spider abundance in varies seasons 
is due to varies prototype of behavior of individual spider 
and morphology of spider community. Height of vegetation 
is highly significant for the webbed spiders (Uetz, 1975; 
Greenstone, 1984; Green, 1999). Monsoon is highly significant 
for the population of Araneidae due to height of vegetation. 
Generally we also observed the same situation during our 
study. We agree with Rodrigues et al. (2015), Rodrigues et al. 
(2015) revealed that Orb-web spiders are highly abundant 
in shrub-tree stratum, boundaries of grasslands and forests, 
required definite microclimates for web construction and 
gap for territory. Our report also agreement with (Miyashita, 
1997) that cyclosa species favored to erect its web in forest 
edges near the floor of forests. The distinguish feature of 
Neoscona spiders is different abdominal pattern and groove 
on carapace longitudinally, 81 species of Neoscona spiders 
were reported worldwide (Platnick et al., 2014), chosen 
areas having high prey density (Adams, 2000). Generally we 
believe that these spiders are abundant in crops, orchards 
and forests, build wed less than a meter to 2 meter above 
the ground at late evening. Argiope spiders are notorious 
for conspicuous pattern on their abdomen and its web with 
crisscross figure, worldwide 76 species are reported until 
now (Platnick et al., 2014). We recorded that genus Argiope 
was the second dominant in specie richness, tolerate low 
temperature is compare to other spiders; construct wed on 
bushes, shrubs and trees. Genus Poltys was the rarest genus 

Genus Araneus 10.52% and genus Cryptophora 10.52% 
both representing 2 species each, Araneus mitificus (Simon, 
1886) (total no 26) are abundant specie of Araneus in all 
four sampling sites while Araneus ellipticus (Tikader and 
Bai, 1981) (Total no 9) are the less abundant of this genus 
collected from orchards and small plants. Cryptophora 
citricola (Forskal, 1775) (Total no 61) are most abundant 
specie sampled from all sampling sites; mostly they are 
seen in trees and live in colonies. The Cryptophora cicatrosa 
(Stoliczka, 1869) (total no 7) are the rare one of this genus. 
Genus Erivoxia 5.26%, Larinia 5.26% and poltys 5.25% were 
the rare genus of this family in district Buner representing 
single, single specie each. Erivoxia excelsa (Simon, 1889) 
(Total no 11) collected from two sampling sites, while Larinia 
chloris (Audouin, 1826) (Total no 21) were hand over from 
all sampling sites. Genus poltys (Koch, 1843) are the rarest 
genus representing a single specie poltys spp (Total no 1 
and single individual and would identify to its generic level 
(Table 2). Bultman and Uetz (1982) exposed that diversity 
and abundance of spider is prejudiced by environmental 
factors. The physiological tolerances ranges of temperature 
and humidity are restrictive factors that inhibit spider’s 
diversity and abundance. Tews et al. (2004) concluded that 
habitat organization and vegetation type influence spiders 
diversity while the degradation of habitat may cause species 
extinction. Specie richness and composition of spiders is 
related with habitat structure and complexity of vegetation 
(Warghat et al., 2010; Lubin, 1978; Jiménez-Valverde and Lobo, 

Figure 2. Simpson index (1-D) and Evenness H/InS.

Table 1. Table showing show statistical analysis of study sites.

S.No Study sites
Specie 

richness (D)
Simpson 

index (1-D)
Shannon 
index (H)

Evenness Equitability
Fisher-
alpha

Chao-1 Dominance

1 Daggar 3.04 0.8704 2.292 0.6597 0.8464 4.894 16 0.1296

2 Gagra 2.362 0.8204 2.002 0.6729 0.8348 3.691 11 0.1796

3 Mandanr 2.176 0.856 2.111 0.7506 0.8804 3.166 11 0.144

4 Totalai 2.519 0.8373 2.085 0.7315 0.8696 4.219 11.5 0.1627
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