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ABSTRACT 
Spiders are highly sensitive to different changes in the environment which make them excellent bioindicators of 
environmental health. This study aimed to determine the diversity and microhabitats of spiders in the riparian areas of 
Kanapulan falls, Naawan, Misamis Oriental. Three sampling sites were established. Sampling was done for 12 days. 
Opportunistic sampling was used employing a combination of vial tapping and beat netting methods. Sixty four species 
of spiders belonging to 14 families were recorded. Highest species richness and abundance were observed in the 
downstream riparian area (Site 2) and lowest in the upstream area (Site 3). Araneidae is the spider family with the 
highest species richness and abundance. Genus Neoscona of family Araneidae had the most abundant species. Even 
distribution was recorded in the whole study area. Leaf surfaces, branches, and stem of plants were the most common 
microhabitats of spiders. Five guilds were recorded with the orb weavers as the most dominant guild (38%). Highest 
diversity was recorded in midstream riparian area (H’=3.405). Although high species spider diversity (H’=3.825) was 
recorded in Kanapulan falls, potential threats were observed which indicate a threatened ecosystem that needs 
conservation action. 
Keywords: Araneidae, bioindicator, conservation, orb-weavers, vial tapping. 
 
Received 19.01.2020                                                          Revised 16.02.2020      Accepted 21.03.2020 
 
INTRODUCTION 
Spiders which belong to order Araneae have vital functions in the ecosystem [1]. They have adapted to a 
variety of niches and exhibit various survival techniques [2]. They could be seen in a variety of sizes, 
shapes, different eye patterns, and colors [3]. They may be found at different locations such as bark, dried 
leaves, on the forest floor, on trees, on the ground, underground territories, under stones, and near water 
[4]. 
Spiders are carnivorous and are useful predators feeding on insects and small arachnids and hence play a 
critical role in ecosystems [1]. They play a potential role in regulating insect pests in agriculture 
ecosystems and terrestrial habitats [5, 6]. Spiders have well-defined habitat preferences. They are mostly 
found everywhere making them one of the most diverse groups in the world [7].They are good 
bioindicators as they are chemically sensitive to natural and anthropogenic disturbances and are 
diversified and abundant [8]. A small change in their habitat structure including vegetation complexity, 
litter depth, and microclimate characteristics can affect and change their diversity and abundance [9]. 
In Flanders, Belgium, spiders are used as bio-indicators of anthropogenic stress and are assessed for 
nature conservation and management in natural and semi-natural habitats [10]. Spider webs found in 
polluted areas could absorb air contaminants and can serve as an effective tool to indicate presence of 
pollutants [11]. 
Spider assemblages are closely associated with the characteristics of the plant community where they live 
[12] and often depend on habitat quality with regard to species-specific ecological demands [9]. 
Disturbance increases the number of niches of species providing new opportunities for spiders. The 
structure and composition of the landscape, vegetation, habitat type, and period of plant growth play a 
role in the diversity of the spider species [13]. 
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Spiders comprise more than 48,165 species of over 117 families distributed worldwide [14]. They can be 
found in all continents except Antarctica [15] and are the second most diverse order after the mites [16]. 
Distribution and diversity of spiders are influenced by habitat structure and vegetation parameters, 
complexity of the structure of the plant and their environmental conditions [17, 6], alteration of the 
habitat [18], and environmental parameters [9, 19]. 
Agriculture can alter and destroy the natural habitats of spiders [20] yet, numerous spider species have 
been successful in occupying different agro-ecosystems to a large extent [21]. Chen and Tso [22] reported 
that tropical regions including the Philippines receive only fewer data and investigation on spiders 
compared to temperate regions. Studies on spiders in the country are limited only to agricultural areas 
particularly rice fields but Barrion [23] reported that it has the highest record in all of Asia’s tropical rice 
fields. In the Philippines, 517 species of spiders are recorded [23]. Data on spiders in the Philippines 
particularly Mindanao include the species richness of spiders in Mt. Matutum [24], rapid assessment of 
spider fauna in Pulacan falls, Zamboanga Del Sur [25], cave spiders in Mindanao [26], spider diversity in 
Mt. Pinukis, Zamboanga del Sur [3], spider diversity in Marilog District, Davao City [27], Mt. Malindang 
Range Natural Park [28], and in Impasug-Ong Protected Area, Bukidnon [29]. However, no data on 
spiders have been reported in Kanapulan falls, Naawan, Misamis Oriental. This study determined the 
species diversity and identified the microhabitats of spiders in the riparian areas of Kanapulan falls in 
Naawan, Misamis Oriental, Philippines. 
 
MATERIAL AND METHODS 
Study Area 
Kanapulan falls is located in Barangay Tagbalogo, Naawan, Misamis Oriental (Fig. 1).  The municipality 
constitutes 2.83% of Misamis Oriental's total area. Kanapulan falls is located at approximately 8° 24' 
North, 124° 20' East, on the island of Mindanao. Elevation at these coordinates is estimated at 8.2 meters 
above sea level (masl). Kanapulan falls is a 20-feet high waterfall that has three separate and distinct 
waterfalls. Three sampling sites were established in the riparian areas of Kanapulan falls, Naawan, 
Misamis Oriental. The first waterfall was designated as sampling site 1, the second as sampling site 2, and 
the third waterfall as sampling site 3. 

 
Figure 1. A. Map of the Philippines [57]. B. Map of Mindanao [57]. C. Map of Naawan, Misamis Oriental 

[57].  
Sampling sites 
Sampling site 1 is located in the downstream riparian area of Kanapulan falls. The site has an agricultural 
type of vegetation at an elevation of 30 masl. The area was predominantly planted with corn (Zea mays), 
Musa sp., coconut (Cocus nucifera), guava (Psidium guajava), mango (Mangifera indica), and cacao 
(Theobroma cacao). Trees like “togas” (Vitex parviflora), mahogany (Swietenia mahogany), and “narra” 
(Pterocarpus indicus) were present. Ferns and shrubs like “San Francisco” (Codiaeum variegatum) were 
found in moderate abundance. Underground plants were few including yam (Dioscorea alata) and taro 
(Colocasia sp.).  Depth of leaf litter is about 0.1-2 cm. The site is characterized by exposed rocks in the 
stream. The estimated distance to anthropogenic disturbance was about 10 meters from the stream. High 
disturbance was observed as indicated by the presence of plastics and garbage, natural tree fall, and 
modification of the landscape.  Sampling site 2 is located in the midstream riparian area of Kanapulan 
falls. The site has an agricultural type of vegetation at an elevation of 50 masl. Midstream riparian area 
was dominated by “gemelina” (Gmelina arborea), fig trees (Ficus carica), coconut (Cocos nucifera), rattan 
(Calamus deerrhatus), carabao grasses (Bouteloua dactyloides), yam (Dioscorea alata), and moderately 
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abundant taro (Colocasia sp.). Ferns and shrubs like “San Francisco” (Codiaeum variegatum) and 
flowering plants and weeds like “hagunoy” (Chromolaena odorata) and “kantutay” (Lantana camara) 
were found in moderate abundance. The estimated distance to anthropogenic disturbance was about 200 
meters from the stream. The site is characterized by exposed rocks in the stream. Leaf litter was about 
0.1-2cm.  Sampling site 3 is located in the upstream riparian area of Kanapulan falls. The site has an 
agricultural type of vegetation at an elevation of 100 masl. Plants commonly found were rattan (Calamus 
deerrhatus), ferns, flowering plants, vines, grasses, and trees.  The estimated distance to anthropogenic 
disturbance was about 800 meters from the stream.  This site is characterized by exposed rocks in the 
stream. Leaf litter is about 0.1-1cm.   
Collection of Samples 
Gratuitous permit (GP) was obtained first from the Department of Environment and Natural Resources-
Northern Mindanao region before the collection of samples. Field sampling was conducted for 12 
sampling days from 700 hours up to 1200 hours and 1900 to 2200 hours for a total of 96 person-hours. A 
one-kilometer transect line extending 10 meters on each side heading perpendicular from the transect 
line was established at each sampling site. Ground, rocks, forest floor, fallen logs, and crevices were 
explored for ground-dwelling spiders while foliage, bushes, tree trunks, ferns, and visible webs for 
arboreal spiders were checked using a combination of beat netting and vial tapping methods [25]. 
Samples, when captured, were placed in cups with cover and temporarily transferred to zip lock plastic 
bags. Two-three voucher specimens were preserved in glass vials with 90% ethyl alcohol labeled with 
place and date of collection [3] while other samples were released back to their habitats after 
identification. Vegetation structure was also documented and described at each sampling site using 
habitat description form. The geographical position and altitude were taken using the Global Positioning 
System (GPS).   
Processing and Identification of Samples 
Collected specimens were transported to the Wildlife Laboratory of MSU-Iligan Institute of Technology 
(MSU-IIT) in Iligan City, Philippines. Spiders were initially identified using Riceland Spiders of South and 
Southeast Asia by Barrion and Litsinger [30], the website insectoid.info, and some published papers and 
verified by arachnid experts. 
Statistical Analysis 
Biodiversity indices were obtained using Paleontological Statistics Software Package (PAST) version 3.16 
[31]. Values of Shannon-Weiner diversity index generally ranged from 1 to 3 which means that the 
diversity is moderate, low diversity if the index value is below 1, and high diversity if the index value is 
greater than 3 [55]. 
 
RESULTS AND DISCUSSION 
Species composition and Abundance 
A total of 156 individuals belonging to 64 species under 38 genera and 14 families were collected (Table 
1). This number is higher compared to other areas in Mindanao such as spiders recorded in Mt. Matutum, 
South Cotabato [24] with 23 species under 19 genera and nine families, Sacred Mountain in Marawi City 
[32] with 43 species belonging to 11 families under 31 genera, and cave spiders in Mindanao with 18 
species under 12 families and 12 genera [26]. However, this result is relatively lower compared to the 
spider fauna in Marilog District, Davao City [27] which consists of 171 species under 25 families and in 
Mt. Pinukis Zamboanga del Sur [3] with 99 species, 16 families, and 64 genera.  
Memah et al. [6] reported that habitat complexity and environmental conditions affect the distribution 
and species richness of spiders. Site 2 (midstream riparian area) had the most abundance (59 individuals) 
and highest species richness while upstream riparian area (site 3) had the least abundance and species 
richness. Both downstream and midstream riparian areas are agricultural sites but downstream is more 
exposed to anthropogenic disturbance like cutting of trees, stream utilized for washing clothes, and is 
near human settlements. Human disturbance has an impact on spider communities and greatly lower the 
species richness in the disturbed site [33]. Spiders relocate webs in response to web destruction and 
rebuild them in sites where enough stable structure is provided [34] and thus, it may explain why the 
midstream riparian area is more diverse even if vegetation type is almost the same with other sites.  
Araneidae is the most abundant and had highest species richness in midstream riparian area with 12 
species and 21 individuals since the area is composed of trees, bushes, shrubs, and fallen branches which 
is suitable for building webs for arboreal spiders such as orb weavers. Barrion et al. [35] reported that 
Araneidae prefers constructing webs on the canopy structure of complex plants with relatively open 
branches or twigs which serve as anchors to stabilize their webs. Spiders under the Genus Neoscona with 
eight species and 34 individuals were the most species-rich and abundant in all sites. The species 
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Neoscona molemeinsis was the most dominant with 12 individuals throughout the sites. Barrion et al.  [35] 
reported that Neoscona sp. is common throughout the world. One individual of Damon sp. under order 
Amblypygi, family Phrynichidae was found in the upstream riparian area. Differences in crop structure, 
size, and the number of leaves, twigs, branches, spaces in between branches, twigs, and leaves, and depth 
of leaf litter and canopy shape affect the adaptability and availability of species of other families [6]. 
Figure 2 shows that family Araneidae ranked first in terms of species richness (16 species) while 
Salticidae (11 species) ranked second and Sparassidae (10 species) ranked third. Araneidae dominates 
both downstream (9 species) and midstream riparian areas (12 species). Salticidae was distributed 
evenly in all sites. Sparassidae dominated the upstream riparian area (9 species). Spider families with low 
species richness are Eutichuridae (1 species), Nephilidae (1 species), Pholcidae (1 species), Phrynichidae 
(1 species), Theridiidae (1 species), Thomisidae (2 species), Clubionidae (3 species), and Tetragnathidae 
(3 species).  Low species richness may be due to spider assemblages that are highly influenced by 
variations and modifications in plant community structure, ecosystem dynamics such as disturbance, and 
abiotic factors such as soil texture, environmental humidity, and temperature [36]. Some specific plants 
are also associated with distinct spider fauna and thus affecting species richness and spider assemblages 
[37]. 
Eight families, namely: Araneidae, Lycosidae, Nephilidae, Oxyopidae, Pisauridae, Salticidae, Sparassidae, 
and Tetragnathidae were found to be present in all three sites indicating that they are well adapted to 
these areas. Saini et al. [38] reported that spiders occupy virtually every habitat with a wide range of 
morphological adaptations, lifestyles, and behavior.  
Table 2 shows the relative abundance of the major families: Araneidae (27.57%), Sparassidae (19.23%), 
and Salticidae (14.75 %). Araneidae with 16 species is evenly distributed in the downstream and 
midstream riparian areas. Family Araneidae is common throughout different regions of the world [25]. It 
was easily seen on low-lying shrubs and tree branches. Foliage or canopy of the plant vegetation serves as 
anchors to stabilize the webs. The same information was obtained by Garciano et al. [24] in Mt.Matutum, 
South Cotabato, Philippines. In the present study, Araneidae was commonly found between midstream 
and the downstream riparian areas where agroecosystem is near. Spiders are likely found in 
agroecosystem due to the abundance of prey [23] that may be the reason for the abundance in the 
midstream and downstream riparian areas. 
Proximity to water and shaded vegetation may also affect the abundance of Family Araneidae. Ward [39] 
reported that this family prefers locations near water, shaded vegetations or logs and trunks of trees. 
Also, stagnant water because of the slow-moving stream provides opportunities for mosquitoes. 
According to Rain et al. [40], mosquito prefers stagnant water that will result in more food source for the 
spiders since mosquitoes are the primary food source of Araneidae and jumping spiders. 
Salticidae was evenly distributed in all the sites. Salticidae is the second most diverse taxon in order 
Araneae [41]. Most of the spiders under this family were widely distributed in the downstream riparian 
area with agro-ecosystem and thus providing a range of microhabitats. Richman et al. [42] reported that 
they occur in many microhabitats from under or below leaf litter up into the canopy. Mosquitoes from 
stagnant water also provide food sources for Salticidae [40]. However, Sparassidae (10.9%) was found to 
be most abundant in the upstream riparian area compared to Araneidae (9.62%) and Salticidae (3.84%). 
This family is important in tropical countries as it preys on cockroaches that is why spiders of this family 
are commonly seen at night [43]. Genus Heterapoda under Sparassidae was found mostly in the upstream 
riparian area.  Bowden and Buddle [44] reported that local change in climate and vegetation as a result of 
increasing elevation can affect species diversity of spiders and can only tolerate limited spiders. Since 
there is little competition, this is why spiders are more abundant in an environment that is convenient for 
the individual to reproduce and survive [45]. In this case, elevation does not affect Sparassidae 
particularly Heterapoda sp. The same information was obtained by Garciano et al. [24] that Heterapoda 
could be found in different elevations.  
Guild structure 
Guild structure is important in describing diversity in communities [46] and useful if spiders respond in 
roughly the same way to similar changes in the environment, independently of the specific taxonomic 
composition [47]. Guild type is based on family level that reflects their foraging manner, web type, 
microhabitat, and activity patterns [58]. Figure 3 shows that the most dominant guild is orb weavers 
comprising 38% of the distribution in the sampling area. The guild is composed of Araneidae, 
Tetragnathidae, and Nephilidae. 
Orb weavers were found in secondary vegetation, near cultivated areas, shrubs, and bushes near the 
stream which provide wider opportunity for web building and anchoring webs between branches or 
stem. The same observation was obtained by Lalisan et al. [3], Juario et al. [32], Patiño et al. [27], and 
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Garciano et al. [24]. Ward [39] reported that Araneidae, Nephilidae, and Tetragnathidae favor habitats 
near water, shaded vegetation or buttresses or trunks of trees or logs. The abundance of orb-weavers is 
influenced by the physical structure of the vegetation and the availability of web sites [48]. Ground 
runners (Sparassidae and Lycosidae) that were collected on fallen logs, leaf litter, and forest floor formed 
the next dominant guild (28%). Forest areas cover about 0.1-2 cm of leaf litter and provide an 
opportunity for the ground runners. Foliage runners (Salticidae, Clubionidae, Oxyopidae, and 
Eutichuridae) had 24% relative abundance, mostly found on the surfaces of leaves. This guild is 
dependent on vegetation for food and for constructing retreats or the building of webs [49, 3]. Kanapulan 
falls had vegetation with wide leaves which provide more opportunity for the foliage runners. 
Furthermore, ground and foliage runners favor dry climate and exposure to sunlight [46] and thus 
contributing to the abundance of both guilds. Ambushers (Thomisidae, Pisauridae) had 9% relative 
abundance. Forest floor consisted of humus, cover plants, and rocks providing habitats for ambushers. 
Lastly, space builders (Theridiidae and Pholcidae) had a relative abundance of only 1%. Rocks and 
branches/stem of plants provide space builders anchor in their webs. Araneidae was more abundant in 
branches/stem of plants which provides competition for space builders. The different guilds and different 
web support structures brought about by the differences in microhabitat affect spider diversity [50]. 
Microhabitats 
Spiders in the riparian area of Kanapulan falls had a wide variety of microhabitats. Figure 4 shows the 
different microhabitats which are the following: rocks, forest floor, near or on the surface of a slow-
moving stream, leaf surfaces/foliage, Musa sp., fallen branches, stem, and logs, leaf litter, branches/stem 
of plants, and corn farm (Zea mays). Rocks serve as microhabitat for ground-dwelling spiders like 
Sparassidae, Lycosidae, and some orb weavers. Leaf litter and forest floor provide an opportunity for 
ground-dwelling and burrowing spiders. Stream bank or the surface of the slow current-stream provides 
microhabitat for Hygropoda sp. and other spiders that prey on mosquitoes. The many leaf surfaces in the 
sampling area serve as microhabitats for foliage runners and leaf-dwelling spiders. Musa sp. and Zea mays 
which are rich in insect pests and prey for spiders provide general microhabitats for ground, leaf dwelling 
spiders, and orb weavers. Fallen logs and branches were the microhabitats of some spiders such as the 
burrowing spiders. Lastly, branches/stem of plants were the most common microhabitats used by spiders 
to anchor their webs. Araneidae is among those which anchor its web on the branches of plants in an 
open area as a strategy to catch prey and to provide stable habitat. 
Table 3 shows the different species of spiders with their respective microhabitats. Studies of relationships 
between spiders and the structure of habitats have shown that spiders use structures in their 
environment as cues to habitat quality, architectural foundations for prey-catching webs, and as 
vibration-conducting and monitoring surfaces in communication and prey capture [51]. Mondejar & 
Nuneza [52] reported that the selection of microhabitat by spider communities is influenced by various 
environmental factors as well as by plant structure. Most of the microhabitats used by spiders are 
between branches/stem of plants, ground/forest floor, and leaf surfaces/foliage. This explains why the 
orb-weavers, ground runners, and foliage runners were the most abundant guilds in the area to which the 
families Araneidae, Sparassidae, and Salticidae, the most abundant families with high species richness 
belong, respectively.  Stanska et al. [53] reported that possible factors that affect microhabitat selection 
include prey availability, the structure of vegetation which provides sufficient humidity and shelter for 
spiders, and suitability of leaf structure for web attachment. 
Biodiversity indices 
Table 4 shows high diversity and even distribution of species in Kanapulan falls, Naawan. Since spiders 
are important as bioindicators and in controlling several insect pests, serious efforts are required to 
understand their diversity [54]. The high diversity and even species distribution observed in all sites 
were observed to be due to the fact that all sites are agricultural. Greater variety of habitat types normally 
increases diversity, physical structure, and species composition of vegetation that define the diversity of 
species and abundance through habitat availability [3]. This indicates that the type of vegetation in the 
midstream area is favorable to spiders. Downstream riparian area (H’=3.244) with the highly disturbed 
vegetation had lower species diversity compared to midstream area because of easy access resulting in 
human disturbance and serves as the main port of entry into the stream. Although considered an 
agricultural vegetation which provides prey availability, changes done by human intervention to 
vegetation structure had an effect on spider community by means of a reduction in the number of 
supports for webs (branches and aerial litter) and by altering the microclimatic conditions through a 
higher direct exposure to the sun, wind, and rain [33]. These changes could result in more unstable and 
less equitable spider community with reduced species richness. Upstream riparian area (H’=3.203) with 
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100 masl has the lowest diversity. Despite the high diversity in the sampling sites, potential threats were 
observed in the area.  
Uetz [56] reported that changes in ecological gradients due to human activities influence spider 
distribution and alter the community’s composition. Existing threats were observed in different sites. Site 
1 (downstream riparian area) as being near to human settlements had the highest disturbance observed 
indicated by the presence of plastics and garbage, modification of landscape, and grazing. 
 
Table 1. Species richness and relative abundance of spiders in the three sampling sites. 

Species Name Site 3 (Down- 
Stream riparian 

area) 

Site 2 
(Midstream 

riparian area) 

Site 1 
(Upstream 

riparian area) 

Total RA 

Family Araneidae      
Argiope anasuja (Thorell, 
1887) 

1 1 0 2 1.28 

Cyclosa insulana (Costa, 
1834) 

1 0 0 1 0.641 

Cyclosa sp. 0 1 0 1 0.641 
Cyrtophora cylindroides 
(Walck, 1841) 

1 0 0 1 0.641 

Eriovixia sp.  0 1 0 1 0.641 
Gasteracantha cancriformis 
(Linnaeus, 1758) 

0 1 0 1 0.641 

Neoscona facundoi (Barrion-
Dupo, 2008) 

0 1 1 2 1.28 

Neoscona molemeinsis 
(Tikader and Bal, 1982) 

5 5 2 12 7.7 

Neoscona punctigera 
(Doleschall, 1857) 

1 2 3 6 3.84 

Neoscona rufofemorata 
(Simon, 1884) 

0 1 1 2 1.28 

Neoscona rumpfi 
Thorell,1878 

0 1 0 1 0.641 

Neoscona vigilans 
(Blackwall,1865) 

1 2 0 3 1.92 

Neoscona sp. 1 1 0 0 1 0.641 
Neoscona sp. 2 3 4 0 7 4.49 
Poltys sp. 1 0 0 1 0.641 
Singa perpolita (Thorell, 
1892) 

0 1 0 1 0.641 

Clubionidae      
Clubiona biembolata 
(Deeleman-Reinhold, 2001) 

0 0 1 1 0.641 

Clubiona sp.1 1 0 0 1 0.641 
Clubiona sp.2 1 0 1 2 1.28 
Eutichuridae      
Cheiracanthium sp. 1 1 0 2 1.28 
Lycosidae      
Hippasa sp. 2 0 0 2 1.28 
Pardosa sp.1 3 2 2 7 4.49 
Pardosa sp.2 4 0 0 4 2.56 
Trochosa sp. 1 0 0 1 0.641 
Nephilidae      
Nephila pilipes (Fabricius, 
1793) 

1 5 2 8 5.13 

Oxyopidae      
Oxyopes javanus (Thorell, 
1887) 

0 2 0 2 1.28 

Oxyopes lineatipes (C. L. Koch, 
1848) 

0 1 1 2 1.28 

Oxyopes macilentus (L.Koch, 
1878) 

0 0 1 1 0.641 

Oxyopes sp.1 0 2 0 2 1.28 
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Oxyopes sp.2 1 0 0 1 0.641 
Oxyopes sp.3 0 1 0 1 0.641 
Pholcidae      
Pholcus sp. 0 1 0 1 0.641 
Pisauridae      
Hygropoda sp.1 0 2 0 2 1.28 
Hygropoda sp.2 3 1 4 8 5.13 
Hygropoda sp.3 0 1 0 1 0.641 
Hygropoda sp.4 0 0 1 1 0.641 
Salticidae      
Emathis sp. 1 2 1 4 2.56 
Bavia cf. Sexpunctata 
(Doleschall, 1859) 

1 0 0 1 0.641 

Burmattus sp. 1 1 2 4 2.56 
Cosmophasis miracoides 
(L.Koch, 1880) 

1 0 0 1 0.641 

Epeus sp. 0 1 0 1 0.641 
Heliophanus sp. 1 0 0 1 0.641 
Paraphiddipus  sp. 0 0 1 1 0.641 
Phintella sp. 4 1 0 5 3.21 
Omodeus sp. 3 0 0 3 1.92 
Telamonia sp. 0 0 1 1 0.641 
Thiania bhamoensis (Thorell, 
1877) 

0 0 1 1 0.641 

Sparassidae      
Heteropoda davidbowie 
(Jager, 2008) 

0 0 1 1 0.641 

Heterapoda tetrica (Thorell, 
1897) 

0 4 4 8 5.13 

Heterapoda cf. venatoria 1 1 0 2 1.28 
Heterapoda sp.1 0 2 1 3 1.92 
Sparassidae      
Heterapoda sp.2 0 0 1 1 0.641 
Heterapoda sp.3 0 0 4 4 2.56 
Bergara sp. 0 1 1 2 1.28 
Olios sp.1 0 1 3 4 2.56 
Olios sp.2 2 1 1 4 2.56 
Olios sp.3 0 0 1 1 0.641 
Tetragnathidae      
Opadometa fastigata (Simon, 
1877) 

0 1 0 1 0.641 

Leucauge cf. granulata 
(Walckenaer, 1841) 

1 2 1 4 2.56 

Tetragnatha cf. extensa 1 0 0 1 0.641 
Theriididae      
Arachaeranea sp.  1 0 0 1 0.641 
Thomisidae      
Misumena vatia ( Clerck, 
1757) 

0 1 0 1 0.641 

Thomisus callidus  (Thorell, 
1890) 

0 0 1 1 0.641 

Order Amblypygi      
Phrynichidae      
Damon sp. 0 0 1 1 0.641 
Total no. of Individuals 51 59 46 156  
Total no. of Species 31 36 29 64  
Total no. of Families 11 11 12 14  
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Figure 2. Number of species and family composition in each sampling site of Kanapulan falls, Naawan, 

Misamis Oriental. 
 

Table 2. Abundance of spider families in Kanapulan Falls, Naawan, Misamis Oriental. 
Relative Abundance (%) 

Family Downstream 
Riparian area 

Midstream 
Riparian area 

Upstream 
Riparian area 

Total 

Araneidae 15 (9.62) 21 (13.46) 7 (4.49) 43 (27.57) 
Clubionidae 2 (1.28) 0 (0) 2 (1.28) 4 (2.56) 
Eutichuridae 1 (0.641) 1 (0.641) 0 (0) 2 (1.282) 
Lycosidae 10 (6.41) 2 (1.28) 2 (1.28) 14 (8.97) 
Nephilidae 1 (0.641) 5 (3.21) 2 (1.28) 8 (5.131) 
Oxyopidae 1 (0.641) 6 (3.84) 2 (1.28) 9 (5.761) 
Pholicidae 0 (0) 1 (0.641) 0 (0) 1 (0.641) 
Pisauridae 3 (1.92) 4 (2.56) 5 (3.21) 11 (7.69) 
Salticidae 12 (7.7) 5 (3.21) 6 (3.84) 23 (14.75) 
Sparassidae 3 (1.92) 10 (6.41) 17 (10.9) 30 (19.23) 
Tetragnathidae 2 (1.28) 3 (1.92) 1 (0.641) 6 (3.841) 
Theriididae 1 (0.641) 0 (0) 0 (0) 1 (0.641) 
Thomisidae 0 (0) 1 (0.641) 1 (0.641) 2 (1.282) 
Phrynichidae 0 (0) 0 (0) 1 (0.641) 1 (0.641) 

 

 
Figure 3. Percentage distribution of the different spider guilds at Kanapulan falls, Naawan, Misamis 

Oriental. 
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Figure 4. Different Microhabitats of Spiders in Kanapulan Falls. A. Rocks; B. Forest floor; C. Near or on 

surface of slow-moving stream; D. Leaf surfaces/foliage; E. Musa sp.; F. Fallen branches, stem 
and logs; G. Leaf litter; H. Branches/Stem of plants; I. Corn (Zea mays) farm.  

 
Table 3. Distribution of Spiders in Different Microhabitats 

Species On the web 
between 
branches/stem 

Leaf  
surfaces 

Flower 
surfaces 

On 
ground/forest 
floor 

under bark or in 
caves or hollow 
trees 

Araneidae      
Argiope anasuja       
Cyclosa insulana       
Cyclosa sp.      
Cyrtophora cylindroides       
Eriovixia sp.       
Gasteracantha cancriformis       
Neoscona facundoi       
Neoscona molemeinsis       
Neoscona punctigera       
Neoscona rufofemorata       
Neoscona rumpfi       
Neoscona vigilans       
Neoscona sp. 1      
Neoscona sp. 2      
Poltys sp.      
Singa perpolita       
Clubionidae      
Clubiona biembolata       
Clubiona sp.1      
Clubiona sp.2      
Eutichuridae      
Cheiracanthium sp.      
Lycosidae      
Hippasa sp.      
Pardosa sp.1      
Pardosa sp.2      
Trochosa sp.      
Nephilidae      
Nephila pilipes       
Oxyopidae      
Oxyopes javanus       
Oxyopes lineatipes       
Oxyopes macilentus       
Oxyopes sp.1      
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Oxyopes sp.2      
Oxyopes sp.3      
Pholcidae      
Pholcus sp.      
Pisauridae      
Hygropoda sp.1      
Hygropoda sp.2      
Hygropoda sp.4      
Salticidae      
Emathis sp.      
Bavia cf. Sexpunctata       
Burmattus sp.      
Cosmophasis miracoides       
Epeus sp.      
Heliophanus sp.      
Paraphiddipus  sp.      
Phintella sp.      
Omodeus sp.      
Telamonia sp.      
Thiania bhamoensis       
Sparassidae      
Heteropoda davidbowie       
Heterapoda tetrica       
Heterapoda cf. venatoria      
Heterapoda sp.1      
Heterapoda sp.2      
Heterapoda sp.3      
Bergara sp.      
Olios sp.1      
Olios sp.2      
Olios sp.3      
Tetragnathidae      
Opadometa fastigata       
Leucauge cf. granulata       
Tetragnatha cf. extensa      
Theriididae      
Arachaeranea sp.       
Thomisidae      
Misumena vatia       
Thomisus callidus        
Phrynichidae      
Damon sp.      

 
Table 4. Biodiversity indices of the three sampling sites in Kanapulan Falls,Naawan,Misamis Oriental. 

Indices  Downstream Midstream Upstream  Total 
Species  31 36 29  64 
Individuals  51 59 46  156 
Shannon  3.244 3.405 3.203  3.825 
Evenness  0.8267 0.8368 0.8486  0.716 

 
CONCLUSION 
Kanapulan Falls in Barangay Tagbalogo, Naawan, Misamis Oriental, Philippines has high species diversity 
(H’=3.825) with even distribution (E=0.716) of spiders. Sixty-four species of spiders were documented. 
Family Araneidae was the most abundant and species-rich family. Of the five guilds recorded, orb 
weavers (38%) were the most distributed, being found in all sites. Neoscona sp. (21.79%) was the most 
abundant species in the study area. The most common microhabitat types of spiders were leaf surfaces 
and branches or stem of plants. Threats to spider habitats such as garbage and modification of the 
landscape were noted.  
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