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Abstract 

Araneae (spiders) is a widespread order found almost anywhere in the world. It is well-adapted to  different 

habitats. his pioneer  study was conducted to determine species richness and abundance of spiders in Mt. 

Matutum, South Cotabato, Philippines. Sampling was conducted for five field days from November 18-22, 2013 

for 70 man-hours at five sites with elevations of 1100, 1200, 1300, 1400 and 1500 meters above sea level using 

sweep  netting and vial-tapping.  Twenty-three spider species belonging to nine families were collected. Highest 

species richness was recorded in site 2 at an elevation of 1200 meters above sea level, after which species richness 

decreased with increasing elevation. Leucauge decorata of family Tetragnathidae was the most abundant species. 

Results indicate that elevation and habitat type affect the species richness and abundance of spiders. 

*Corresponding Author: Olga M. Nuñeza  olgamnuneza@yahoo.com
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Introduction 

The Philippines is the second largest archipelago in 

the world (Ong, 2002), and due to its geographical 

isolation, diverse habitats and high rates of endemism 

(Garcia et al., 2014) it is recognized as one of the 17 

megadiverse countries with 70-80% of the earth’s 

biological diversity (Ong, 2002). The Philippines 

contains 895 butterfly species (CEPF, 2001), 300 

Odonata species (Hämäläinen and Muller, 1997) and 

around 1,000 species of ants with only 394 species 

currently known (Alpert and General, 2014). Among 

the many organisms mentioned that thrive in the 

Philippines are spiders, which is one of the most 

diverse group of organisms (Wankhade et al., 2012) 

that play major role as predators of arthropod pests 

(Topping and Lövei, 1997) and are best biological 

control agents that significantly reduce the prey 

densities in crops (Symondson et al., 2002). They are 

characterized by the presence of many endemics, at 

both the genus and species levels (Deltshev, 2008). 

Today, there are more than 40, 000 known spider 

species in the world (Braitberg and Segal, 2009) that 

are distributed in all continents except Antarctica 

(Sewlal and Cutler, 2003).  About 517 species 

belonging to 225 genera and 38 families are  recorded 

in the Philippines (Barrion, 2001) which makes 

spiders  ranked as the seventh most diverse order 

worldwide (Cardoso, 2012). 

 

Spiders are found in a variety of habitats (Enriquez 

and Nuñeza, 2014), from the peaks of every high 

mountain range to the depth of  largest caves,  from 

damp marsh to dry desert (Uniyal, 2004) including 

human reformed areas like agricultural landscapes 

(Barrion et al., 2012). Their appearance today can be 

traced back to their ancestors from the early Tertiary 

Period (Chetia and Kalita, 2012), and their various 

adaptations including the ability to utilize self-

produced silk contributed greatly to their survival. 

However, many spiders are sensitive to minute 

changes in the environment (Wankhade et al., 2012) 

which in turn may affect their distribution and (Bonte 

et al., 2002) assemblages by variations of plant 

community structure, ecosystem dynamics 

(disturbance) and abiotic factors.  

 

In temperate regions, spiders are well studied while 

tropical areas have relatively less investigation (Chen 

and Tso, 2004). A study of Freitas et al., (2013) in 

Brazil showed that areas exposed to human 

settlements had higher spider diversity indices and 

evenness values when compared to preserved areas. 

Maelfait and Hendrickx (1998) in Belgium reported 

that spiders are also good bio-indicators for 

evaluating the effects of anthropogenic disturbance 

on natural ecosystems. In the Philippines, studies on 

spiders are limited only to rice fields and the 

surrounding area but it has the highest record in all of 

Asia’s tropical rice fields (Barrion, 2001).  Royauté 

and Buddle (2012)  reported that there is evidence 

that synchronization with habitat changes and 

disturbances are present in species that are dominant 

in agricultural fields. Most spiders are as ecologically 

specialized as the prey groups they rely on 

(Mcdonald, 2007). This information can tell us how 

different habitats supporting different prey groups 

affect spider richness and diversity. The quantity of 

species and their relative abundance help in 

describing spider communities (Sørensen et al., 

2002).  

 

In Mindanao,  the second largest Island in the 

Philippines (Knack, 2013), studies on terrestrial 

arthropods include those of Ballentes et al., (2006) 

who reported 51 species of spiders in Mt. Malindang 

Range Natural Park; Enriquez and Nuñeza (2014) 

who reported on species richness and diversity of cave 

spiders in Mindanao and Abrenica-Adamat et al. 

(2009) who studied the stabilimenta of Argiope 

luzona in a banana plantation in Barangay Dalipuga, 

Iligan City. However, no data on spiders have been 

reported in Mt. Matutum.  

 

Mt. Matutum is a protected landscape declared under 

Presidential Proclamation Number 552, s. 1995 and is 

also a tentative UNESCO world heritage site. It is a 

highly elevated land formation. Variations to climatic 
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conditions brought about by the increasing elevation 

may imply that the environment could be different in 

the highlands compared to the lowlands. This study 

aimed to determine species richness and species 

distribution of spiders at varying elevations in Mt. 

Matutum Protected Landscape, South Cotabato. 

 

 

 

 

Materials and methods 

Study Area 

The sampling site  is Mt. Matutum (Fig. 1) located in 

Barangay Maligo, Municipality of Tupi, South 

Cotabato, approximately 30 km heading northwest 

from General Santos City. A 2 km transect was set up 

where five sites according to  elevation (1100, 1200, 

1300, 1400, 1500 meters above sea level) were 

selected. 

 

 

Fig. 1. Map of the Philippines and the study area (Googlemaps.com, 2014). 

 

Sampling Methods 

Sampling was conducted for five field days for a total 

of  70 man- hours from Nov. 18-22, 2013. Collection 

in every site extended 10m on each side heading 

perpendicular from the transect to provide an 

extensive area for sampling. Spider microhabitats like 

fallen logs and crevices were thoroughly checked for 

ground-dwelling spiders while leaves of trees and 

visible webs were searched for arboreal spiders. 

Conventional collection techniques were used like 

sweep nettingand vial-tapping.  Samples when 

captured were put in solid containers such as large 

jars while sampling, making them easier to contain, 

as spiders are highly motile. The specimens were 

temporarily placed in zip-lock plastic bags for 

capturing live images then transferred to individual 

vials with 80% ethanol.  The third author identified 

the specimens at the University of the Philippines Los 

Baños Museum of Natural History. 

 

Mt. Matutum 
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Sampling Sites 

Site 1 has an elevation of 1100 masl. It is partly being 

used for agricultural purposes. Some areas in the site 

were burned as evidenced by charred soil and plants. 

Sugar cane (Saccharum sp.)  and ferns were common 

in this area. 

 

Site 2 is at 1200 masl. Eggplants and tomatoes were 

cultivated near this site with some areas containing 

wild plants like wild strawberries (Fragaria sp.), 

grasses and shrubs. 

 

Sampling sites 3 and 4 at elevation of  1300-1400 

meters above sea level (masl) are in a montane-mossy 

forest where canopy cover decreases penetration of 

sunlight to the forest floor.  Among the flora found in 

these sites are figs (Ficus sp.), cinnamon 

(Cinnamomum mercadoi), rattan (Calamus sp.), 

along with ferns and vines. Forest floor is covered by 

leaf litters and fallen logs, which are common 

microhabitats of ground-dwelling spiders. 

 

Site 5 is located at an elevation of 1500 masl. This 

area was the least disturbed among the five sites with 

numerous moss-covered rocks. Balete (Ficus balete) 

and cinnamon (Cinnamomum mercadoi) were found 

in this area. The area is generally moist due to the 

high elevation. 

 

Data Analysis 

Biodiversity indices were computed. Paleontological 

Statistics Software Package (Hammer et al., 2001) 

was used to correlate the sampling sites with the 

spider species collected and to determine if elevation 

affects species diversity. 

 

Results and discussion 

Species richness 

Fifty individuals belonging to 23 species under 19 

genera and nine families were collected (Table 1). Six 

species are probably new to science. A lower number 

of spider species in the caves of Siargao Island was  

recorded by Cabili and Nuñeza (2014) and in the 

caves of Mindanao (Enriquez and Nuñeza, 2014). 

However, a higher number of species and species that 

are new to science was  recorded by Barrion et al., 

(2012) in the agricultural landscape of China. 

According to Barrion (2001),  spiders are common in 

agroecosystems due to the abundance of prey and this  

may be the reason for the abundance of spiders in Site 

2. Mcdonald (2007) reported  that spiders are as 

ecologically specialized with their prey group and are 

essential control agents for agroecosystems 

(Sudhikumar et al., 2005a). The highest species 

richness was recorded at site 2, which is being utilized 

for agriculture. The second highest species richness 

was obtained from sites 1 and  3. Site 1 is being 

converted for agricultural purposes through slash-

and-burn  which may have caused disturbance to 

potential prey therefore decreasing spider richness. 

Horváth et al., (2009) observed that overgrazed 

habitat was characterized by low number of spider 

species. Barrion (2001) stated that spider diversity is 

affected by low prey density in overgrazed and burned 

habitats. Site 3, a montane-mossy forest where 

canopy cover decreases the penetration of sunlight to 

the forest floor has low  spider richness.  Yanoviak et 

al.  (2003)  reported that the abundance of spiders is 

generally lower in the forest canopy than the 

understory. Among all the species collected in this 

study, Leucauge decorata (Walckenaer, 1841) was the 

most abundant (28%). Most of the individuals were 

collected in sites 1 and 2 around the crop fields on low 

bushes where their orb webs were  easily found. 

Yadav et al., (2012) reported that Leucauge decorata 

is a diurnal species found on paddy plants and on 

bushes near crop fields. Site 2 had more species  than 

site 1 although  their vegetation type is similar. Sites 4 

and 5 which are located in the mossy forest at higher 

elevations had lower species richness. This result 

coincides with the findings of Quasin and Uniyal 

(2011) that species diversity of spider decreases with 

increasing elevation due to their sensitivity to small 

changes in the environment, especially changes in the 

vegetation, climate and topography. The patterns of 

linear decline are probably related to the more severe 

climatic conditions, leading to species declines and 

absence  of less tolerant species. Bowden and Buddle 
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(2010) reported that local change in climate as a 

result of increasing elevation and changes in spatial 

gradients causes changes in the habitat that may 

affect species diversity. According to Gill et al., (2013) 

there is a typical knowledge among ecologists that 

species richness decreases as elevation increases and 

this explains why spider richness has decreased 

starting at the elevation of 1300 masl.  

 

 

 

 

Table 1.  Species richness of spiders in the sampling sites. 

Species 
Site 1 
1100 
masl 

Site 2 
1200 
masl 

Site 3 
1300 
masl 

Site 4 
1400 
masl 

Site 5 
1500 
masl 

Total 
RA 
(%) 

1.) Araneidae        
Arachnura sp. nr. 

Angora 
0 0 3♀ 0 0 3 6 

Cyclosa hexatuberculata 
Tikader, 1982 

0 2♀ 0 0 0 2 4 

Cyclosa insulana (Costa, 
1834) 

0 1♀ 0 0 0 1 2 

Cyrtophora unicolor 
(Doleschall, 1857) 

0 0 1♀ 0 0 1 2 

Neoscona bengalensis 
Tikader & Bal, 1981 

0 1♀ 0 0 0 1 2 

Neoscona molemensis 
Tikader & Bal, 1981 

3♀ 0 0 0 0 3 6 

Neoscona sp. 0 2i 0 0 0 2 4 
Neoscona vigilans 

Blackwall, 1865 
0 1♀ 0 0 0 1 2 

Parawixia dehaani 
Doleschall 1859 

0 0 0 0 1 ♀ 1 2 

2.) Ctenidae        
Ctenus sp. 0 0 1♂ 0 0 1 2 

3.) Lycosidae        
Pardosa sp. 0 1 0 0 0 1 2 

4.) Psechridae        
Fecenia sp. 1i 0 0 0 0 1 2 

Psechrus singaporensis 
(Thorell, 1894) 

0 0 1♀ 0 1♀ 2 4 

5.) Salticidae        
Harmochirus brachiatus 

(Thorell, 1877) 
1♀ 0 0 0 0 1 2 

6.) Sparassidae        
*Heteropoda sp.1 1i 0 0 7 (3♂, 1♀, 

3i) 
0 8 16 

*Pandercetes sp. 0 0 1♂ 0 0 1 2 
*Pandercetes sp.2 0 0 1♂ 0 0 1 2 

7.) Tetragnathidae        
Leucauge decorata 
(Walckenaer, 1841) 

6♀ 7 (6♀, 1i) 1♀ 0 0 14 28 

*Okileucauge sp. 1♀ 0 0 0 0 1 2 
*Tylorida sp. 0 1♀ 0 0 0 1 2 

8.) Theraphosidae        
Phlogiellus sp. 0 0 0 1i 0 1 2 

9.) Theridiidae        
*Chrysso sp. 1♀ 0 0 0 0 1 2 
Steatoda sp. 0 1♀ 0 0 0 1 2 

Total number of 
individuals 

14 17 9 8 2 50  

Total number of species 7 9 7 2 2 23  
Total number of Families 6 4 5 2 2 9  

♀ - Female, ♂ - Male, i – immature. RA (%) – Relative Abundance. * - possibly new species. 
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Family Araneidae was mostly seen  in Sites  1, 2 and 3. 

Their webs were easily seen on low-lying shrubs and tree 

branches. The same observation was also obtained by 

Quasin and Uniyal (2011) in Uttarakhand, India.  

Armendano and Gonzalez (2011) reported that family 

Araneidae is abundant  in the herbaceous layer of both 

the margins and crops Three species under  family 

Sparassidae were recorded in this study. According to 

Edwards (2009), Sparassidae spiders are extremely 

valued in tropical countries as they prey on cockroaches. 

Two species belonging to genera Psechrus and Fecenia 

under family Psechridae were collected in sampling sites 

1 and 3. The genera Fecenia Simon 1887 are spread from 

China, Southeast Asia to Papua New Guinea (Wang and 

Yin, 2001). 

 

The genera Chrysso and Steatoda of family 

Theridiidae were collected in sampling sites 1 and 2 

and were also found by Levi and Randolph (1975) in 

the state of New Mexico, USA. There was only one 

species of Salticidae recorded in this study, although 

Peng et al., (2001) stated that it is the most diverse 

taxon in order Araneae. 

 

Collected samples of orb-weaving spiders (Araneidae 

and Tetragnathidae) were mostly females. Sherman 

(1994) reported that significant variations in the web 

construction of spiders exist primarily at, or above the 

species level. Hand picking has proven effective for 

capturing foliage runners (Salticidae), ground 

runners (Ctenidae, Lycosidae, and Sparassidae) and 

burrow dwellers (Theraphosidae) in this study. Guild 

type varies on the different habits of the spiders. 

Taxonomic relationships reflect related species since 

they utilize similar resources while taxa of distant 

relationships may not necessarily belong to the same 

guild (Uetz et al., 1999). Enriquez and Nuñeza (2014) 

studied the cave spiders of Bukidnon and Davao 

Oriental and found certain species like Heteropoda 

sp.1, Heteropoda sp.2 and Ctenus sp., which are the 

same genera as the ones collected in Mt. Matutum. 

 

Fig. 2. The distribution of Araneae in Mt. Matutum according to guilds.  

 

Spider richness per guild 

The most dominant guild is the orb weavers 61%) 

composed of families Araneidae and Tetragnathidae 

which were mostly collected in the agroecosystems, in 

sites 1 and 2 (Fig. 2). The same result was obtained by 

Barrion et al.  (2012) in their study in the rice 

agricultural landscape of Hainan Island, China. Orb 

webs were frequently encountered at the shrubs and 

grasses. Ground runners (Ctenidae, Lycosidae and 

Sparassidae) and burrow dwellers (Theraphosidae)  

that were collected on fallen logs and leaf litters were 

found common in the mossy forests of sites 3, 4 and 
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5. One foliage runner (Salticidae) was caught on a 

wild strawberry plant (Fragaria sp.) near the upper 

end of site 1. Sheet-web builders (Psechridae) were 

collected at sites 1, 3 and 5 indicating their presence 

in both agroecosystems and primary forest. Seyfulina 

(2005) reported that abiotic (soil acidity, soil 

moisture, organic matter content) and biotic (wheat 

ear height, weed abundance, plant biomass) factors 

have different impacts on the distribution of different 

spider groups and these factors can also change the 

habitat structure. The differences in web support 

structures brought about by the differences in 

microhabitats also affect spider density (Balfour and 

Lypstra, 1998). 

 

 

Fig. 3. Canonical Correspondence Analysis (CCA) of Araneae species of the five sites using PAST. 

 

Similarity of spider species collected per sampling 

site 

Fig. 3 shows the canonical correspondence analysis, 

using Paleontological Statistics Software Package 

(PAST). In general, the quadrants showed the 

different sites clustered into habitat types. The most 

similar species collected in sites 1 and 2 is Leucauge 

decorata. This result further correlates the similarity 

of the two habitats as agricultural sites and their 

grouping together in quadrant 4. According to 

Sudhikumar et al., (2005b), vegetation affects 

distribution to the family level because same families 

cluster within the same vegetation type. Pinkus et al., 

(2006) stated that vegetation as well as  several 

abiotic and biotic factors such as web structure, 

temperature, humidity, shading, and  presence of 

prey influence the presence of spider species and their 

diversity in an area. Species found in the mossy forest 

is less likely to be collected in the agricultural areas. 

Sites 3 and 5 were grouped together into quadrant 2. 

The two individuals of Psechrus singaporensis were 

only found in these sites. Even though Site 4 is in the 

mossy forest, where seven individuals of Heteropoda 

sp. were collected, another individual was collected in 

I 

II III 

IV 
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the lower elevation of site 1. Cabili and Nuñeza (2014) 

recorded the same genus,  Heteropoda sp. in the 

seven cave sites of Siargao Island, Philippines having 

a lower elevation of 29-60 masl compared to the 

recorded elevation of this study indicating that the 

genus Heteropoda could be found in different 

elevations. 

 

Biodiversity indices 

Table 2 shows the biodiversity indices of the five 

sampling sites. Diversity is higher in the lower 

elevations with site 2 having the highest diversity. A 

more or less even distribution was noted in sites 1, 2, 

3, and 5. The distribution in sampling site 4 is uneven 

indicating the dominance of Heteropoda sp. 1. In Mt. 

Matutum, reformed habitats brought about by 

agricultural activities are usual as it is the common 

means of living for the local people. Hajian-

Forooshani et al., (2013) stated that elevation is also 

the most important factor driving species richness. 

Yanoviak et al., (2003) reported that richness and 

abundance of spiders is due to the lower elevation or 

greater habitat complexity of the area. Results in this 

study however, showed that the highest spider species 

richness  is at 1200 masl. This could also be because 

the area has a lot of shrubs which are ideal habitats 

for spiders. It is also easier to spot spiders in the 

cleared area than in the forest. 

 

Table 2. Biodiversity indices of the five sampling 

sites. 

Indices 
Site 1 
1100 
masl 

Site 2 
1200 
masl 

Site 3 
1300 
masl 

Site 4 
1400 
masl 

Site 5 
1500 
masl 

Species 7 9 7  2  2 

Shannon 1.6357 1.8689 1.8310 0.3768 0.6931 

Evenness 0.6198 0.6596 0.8333 0.1811 1 

 

Effects of elevation to  species richness of spiders 

Fig. 4 shows the linear bivariate model of the five sites 

using Paleontological Statistics Software Package 

(PAST). It was found that diversity correlated with 

elevation. It showed that species diversity decreased 

as elevation increased. But with an r value of -0.7673 

and p value of 0.1299, it showed that the decrease in 

diversity with elevation is insignificant in this study.  

Probably this is due to the fact that the number of 

individuals reported was low. Grill et al., (2005) 

stated that species richness of spider is  significantly, 

negatively correlated with elevation. The same finding 

was obtained by Quasin and Uniyal (2011) in their 

study in the Nanda Biosphere Reserve in India that 

species diversity has a negative correlation with 

elevation. 

 

 

Fig. 4. The trend of decreasing species diversity (red 

line) with respect to the elevation of the 5 sites (Site 1 

= 1100masl, Site 2 = 1200masl, Site 3 = 1300masl, 

Site 4 = 1400masl and Site 5 = 1500masl). 

 

Acknowledgement 

 We thank  Dr. Edna P. Oconer for facilitating this 

study in Mt. Matutum  and  Dr. Mark Anthony J. 

Torres for his help in the statistical analysis.  

 

References 

Abrenica-Adamat LR, Torres MAJ, Barrion 

AA, Barrion-Dupo AL, Demayo CG.  2009. 

Salient features of the orb-web of the garden spider, 

Argiope luzona (Walckenaer, 1841) (Araneae: 

Araneidae). Egypt. Acad. J. biolog. Sci. 1 (1), 73- 83. 

 

Alpert G, General DM. 2014. Philippine Ants. 

(http://www.antweb.org/philippines.jsp.) 

 

Armendano A, Gonzalez A. 2011. Spider fauna 

associated with wheat crops and adjacent habitats in 

Buenos Aires, Argentina. Revista Mexicana de 

Biodiversidad 82, 1176-1182 

http://www.antweb.org/philippines.jsp


J. Bio. & Env. Sci. 2014 

 

222 | Garciano et al 

Balfour RA, Lypstra AL. 1998. The influence of 

habitat structure on spider density in a no-till 

soybean agroecosystem. The Journal of Arachnology 

26, 221-226. 

 

Ballentes MG, Mohagan AB, Gapud VP, 

Espallardo MCP, Zarcilla MO. 2006. Arthropod 

Faunal Diversity and Relevant Interrelationships of 

Critical Resources in Mt. Malindang, Misamis 

Occidental. Southeast Asian Regional Center for 

Graduate Study and Research in Agriculture 

(SEARCA), p. 1-166. ISBN 971-560-125-1. 

 

Barrion AT. 2001. Spiders: natural biological 

control agents against insect pests in Philippine rice 

fields. Trans. Natl. Acad. Sci. & Tech., Philippines 23, 

121-130. 

 

Barrion AT, Villareal SS, Catindig JLA, Cai D, 

Yuan QH, Heong KL. 2012. The spider fauna in the 

rice agricultural landscape of Hainan Island, China: 

Composition, abundance and feeding structure. Asia 

life sciences 21(2), 625-651. 

 

Braitberg G, Segal L. 2009. Spider Bites: 

Assessment and Management. Australian Family 

Physician 38(11), 862-867. 

 

Bonte D, Leon B, Maelfait JP. 2002. Spider 

assemblage structure and stability in a heterogeneous 

coastal dune system. J Arachn 30, 331-343. 

 

Bowden JJ, Buddle CM. 2010. Spider 

Assemblages across Elevational and Latitudinal 

Gradients in the Yukon Territory, Canada. Arctic 

63(3), 261-272.  

 

Cabili MHD, Nuñeza OM., 2014 Species Diversity 

of Cave-Dwelling Spiders on Siargao Island, 

Philippines. International Journal of Plant, Animal 

and Environmental Sciences 4(2), 392-399. 

 

 

 

Cardoso P. 2012.  Diversity and Community 

assembly patterns of epigean vs. troglobiont spiders 

in the Iberian Peninsula. International Journal of 

Speleology 4(1), 83-94. 

 

CEPF. 2001. Ecosystem Profile: The Philippines 

Hotspot. Wahington D.C., USA, p. 1-32. 

 

Chen K, Tso I. 2004. Spider Diversity on Orchid 

Island, Taiwan: A Comparison between Habitats 

Receiving Different Degrees of Human Disturbance. 

Zoological Studies 43(3), 598-611. 

 

Chetia P, Kalita DK. 2012. Diversity and 

distribution of spiders from Gibbon Wildlife 

Sanctuary, Assam, India. Asian Journal of 

Conservation Biology 1(1), 5-15.  

 

Deltshev C. 2008. Faunistic diversity and 

zoogeography of cave-dwelling spiders on the Balkan 

Peninsula. In: Makarov SE, Dimitrijević RN, eds.  

Advances in Arachnology and Developmental Biology. 

Inst. Zool., Belgrade; BAS, Sofia; Fac. Life Sci., 

Vienna, Monographs 12, 327-348. 

 

Edwards GB Jr. 2009. Huntsman Spider, 

Heteropoda venatoria (Linnaeus) (Arachnida: 

Araneae: Sparassidae). IFAS Extension, University of 

Florida, p. 1-3. 

 

Enriquez CMD, Nuñeza OM. 2014. Cave spiders 

in Mindanao, Philippines. ELBA Bioflux 6(1), 46-55. 

 

Freitas GCC, Brescovit AD, Vasconcelos SD. 

2013. Spider diversity on the oceanic island of 

Fernando de Noronha, Brazil, and implications for 

species conservation. Journal of Insect Science 13, 

148. 

 

Garcia K, Malabrigo PS Jr, Gevaña DT. 2014. 

Philippines’ Mangrove Ecosystem: Status, Threats 

and Conservation. Mangrove Ecosystems Asia, p. 81-

94. 

 



J. Bio. & Env. Sci. 2014 

 

223 | Garciano et al 

Gill BA, Harrington RA, Kondratieff BC, 

Zamudio KR, Poff NL, Funk WC. 2013. 

Morphological taxonomy, DNA barcoding, and 

species diversity in southern Rocky Mountain 

headwater streams. Freshwater Science 33(1), 288-

301. 

 

Googlemaps.com. 2014. Mt. Matutum 

(https://google.maps.com) 

 

Grill A, Knoflach B, Cleary DFR, Kati V. 2005. 

Butterfly, spider, and plant communities in different 

land-use types in Sardinia, Italy. Biodiversity and 

Conservation 14, 1281–1300. 

 

Hajian-Forooshani Z, Gonthier DJ, Marin L, 

Iverson AL, Perfecto I. 2013. Arboreal spiders in 

coffee agroecosystems: Untangling the web of local 

and landscape influences driving diversity. PeerJ 

PrePrints. Retreived May 21, 2014 from 

https://peerj.com/preprints/151v1.pdf. 

 

Hämäläinen M, Muller RA. 1997. Synopsis of the 

Philippine Odonata, with lists of species recorded 

from forty islands. Odonatologica 26, 249–315. 

 

Hammer Ø, Harper DAT, Ryan PD. 2001. PAST: 

Paleontological statistics software package for 

education and data analysis. Palaeontologia 

Electronica 4(1), 1-9. 

 

Horváth R, Magura T, Szinetár C, Tóthmérész 

B. 2009. Spiders are not less diverse in small 

grasslands, but lessd diverse in overgrazed 

grasslands: A Field Study (East Hungary, Nyirseg). 

Agriculture, Ecosystems and Environment 130 

(2009), 16-22. 

 

Knack PD. 2013. Legal frameworks and land issues 

in Muslim Mindanao. In:  Unruh J, Williams RC, ed. 

Land and post-conflict peacebuilding. London: 

Earthscan, p. 451-473. 

 

 

Levi HW, Randolph DE. 1975. A key and checklist 

of American spiders of the Family Theridiidae North 

of Mexico (Araneae). Journal of Arachnology 3, 31-51. 

Maelfait JP, Hendrickx F. 1998. Spiders as bio-

indicators of anthropogenic stress in natural and 

semi-natural habitats in Flanders (Belgium): Some 

recent developments. In: Selden PA, ed. Proceedings 

of the 17th European Colloquium of Arachnology. 

Edinburgh, p. 293-300, 

 

Mcdonald B. 2007. Effects of Vegetation Structure 

on Foliage Dwelling Spider Assemblages in Native 

and Non-native Oklahoma Grassland Habitats. Proc. 

Okla. Acad. Sci. 87, 85-88. 

 

Ong PS. 2002. Current status and prospects of 

protected areas in the light of the Philippine 

biodiversity conservation priorities. Proc. 

IUCN/WCPA-EA-4, Taipei Conference, March 18-23, 

2002, Taiwan, p. 95-125. 

 

Peng X, Tso I, Li S. 2001. Five New and Four 

Newly Recorded Species of Jumping Spiders from 

Taiwan (Araneae: Salticidae). Zoological Studies 

41(1), 1-12. 

 

Pinkus MA, Ibarra-Nuñez G, Parra-Tabla V, 

García-Ballinas JA, Hénaut Y. 2006. Spider 

diversity in coffee plantations with different 

management in Southeast Mexico. Journal of 

Arachnology 

34(1), 104–112. 

 

Quasin S, Uniyal VP. 2011. Spider diversity along 

altitudinal gradient and associated changes in 

microclimate attributes in nanda devi biosphere 

reserve, Uttarakhand, India. ENVIS bulletin: 

Arthropods and their conservation in India (insects & 

spiders) 14(1), 219 – 232. 

 

Royauté R, Buddle CM. 2012. Colonization 

dynamics of agroecosystem spider assemblages after 

snow-melt in Quebec (Canada). The Journal of 

Arachnology 40, 48–58. 

https://google.maps.com/


J. Bio. & Env. Sci. 2014 

 

224 | Garciano et al 

Sewlal JN, Cutler B.  2003. Annotated List of 

Spider Families (Araneida) of Trinidad and Tobago. 

Living World, J. Trinidad and Tobago Field 

Naturalists’ Club, 2003, p. 9-13. 

 

Seyfulina RR. 2005. Microhabitat effect on spider 

distribution in winter wheat agroecosystem 

(Araneae). Acta Zoologica Bulgarica 1, 161-172. 

 

Sherman PM. 1994. The orb-web: an energetic and 

behavioural estimator of spider’s dynamic foraging 

and reproductive strategies. Animal Behaviour 48, 

19-34. 

 

Sørensen LL, Coddington JA, Schraff N. 2002. 

Inventorying and Estimating Subcanopy Spider 

Diversity Using Semiquantitative Sampling Methods 

in an Afromontane Forest. Environmental 

Entomology 31(2), 319-330. 

 

Sudhikumar AV, Mathew MJ, Sunish E, 

Murugesan S, Sebastian PA. 2005a. Preliminary 

studies on the spider fauna in Mannavan shola forest, 

Kerala, India (Araneae). Acta Zoologica Bulgarica 1, 

319-327. 

 

Sudhikumar AV, Mathew MJ, Sunish E, 

Sebastian PA. 2005b. Seasonal Variation in spider 

abundance in Kuttanad rice agroecosystem, Kerala, 

India (Araneae). Acta Zoologica Bulgarica 1,181-190. 

 

Symondson WOC, Sunderland KD, 

Greenstone MH. 2002. Can generalist predators be 

effective biocontrol agents? Annual Review of 

Entomology 47, 561-594. 

 

 

 

 

 

 

 

 

 

Topping CJ, Lövei GL. 1997. Spider density and 

diversity in relation to disturbance in agroecosystems 

in New Zealand, with a comparison to England. New 

Zealand Journal of Ecology 21(2), 121-128. 

 

Uetz GW, Halaj J, Cady AB. 1999. Guild structure 

of spiders in major crops. The Journal of Arachnology 

27, 270–280. 

 

Uniyal VP. 2004. Spider as Conservation 

Monitoring Tools. Training Programme on Pest 

Management in Buildings for pest Management 

Professional; Building Pest and Mycology Laboratory, 

CBRI, Roorkee, November 16-18, 2004, p. 102-108. 

 

Wankhade VW, Manwar NA, Rupwate AA, 

Raut NM. 2012. Diversity and abundance of spider 

fauna at different habitats of University of Pune, M.S. 

(India). Global Advanced Research Journal of 

Environmental Science and Toxicology 1(8), 203-210. 

 

Wang X, Yin C. 2001. A review of the Chinese 

Psechridae (Araneae). The Journal of Arachnology 

29, 330–344. 

 

Yadav, Chaubey SN, Beg MA. 2012. Morphology, 

prey preference, and feeding capacity of decorative 

spider, Leucauge decorata (Blackwall) from 

Azamgarh, India. Journal of Applied Biosciences 

38(1), 63-67. 

 

Yanoviak SP, Kragh G, Nadkarni NM. 2003. 

Spider assemblages of Costa Rican Cloud Forests: 

Effects of forest level and forest age. Studies on 

Neotropical Fauna and Environment 38(2), 145-154. 

 


