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ABSTRACT 

	Aims: Spiders play a crucial role as predators in terrestrial ecosystems. This study aims to document the diversity and seasonal abundance of regional arachno-fauna in the Lady Doak College campus, Madurai, from July 2023 to February 2024.
Place and Duration of Study: The study was conducted on the campus of Lady Doak College, located in Madurai, Tamil Nadu, India (9°56′12″N, 78°07′47″E), from July 2023 to February 2024. 
Methodology: Spider sampling was done by grid-based sampling design, covering monsoon, post-monsoon, and early winter seasons. The study area was divided into six equal-sized grids. Each grid was surveyed biweekly, resulting in a total of 96 field visits. Spiders were visually collected, photographed, and identified based on taxonomic keys. 
Results: A total of 55 spider species belonging to 14 families were recorded. Out of 55 species, 47 were commonly encountered, while 8 were considered rare, being observed only once during the entire study. Salticidae and Lycosidae were the most diverse families. The highest species abundance was observed in Pholcidae, with a total of 649 individuals. Shannon-Weiner diversity index ranged from 0.26 (January) to 1.26 (July). Peak diversity occurred during the monsoon (July–October), with the highest abundance in July and the lowest in December.
Conclusion: The presence of both common and rare species reflects the variety of microhabitats and the ecological balance within the study area. As spiders serve as bioindicators in semi-urban ecosystems, their conservation may help mitigate biodiversity loss and support the sustainability of urban ecological systems.
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1. INTRODUCTION 

Spiders (Order: Araneae) are ecologically significant arthropods that function as top invertebrate predators in terrestrial ecosystems, regulating insect populations and contributing to ecological balance. Globally, more than 45,000 species of spiders have been documented across diverse habitats, from forest floors and grasslands to urban environments. In India, over 1,400 species have been identified, highlighting their taxonomic richness and ecological diversity. Tamil Nadu ranks fourth in India in terms of total spider species richness—after Maharashtra, Kerala, and West Bengal—and stands first in the number of recorded genera and families. A comprehensive checklist from the state reported 547 species under 257 genera and 46 families across 33 districts (Singh, 2023). 
Spiders display varied foraging behaviors, including web-building, ambushing, and active hunting, which enable them to adapt to a wide range of environmental conditions (Willemart & Lacava, 2017). Their sensitivity to habitat structure, humidity, temperature, and prey availability makes them effective ecological indicators. Despite their importance, spider diversity remains underexplored in many semi-urban and institutional landscapes in India.
Urbanization and habitat modification have been identified as key drivers of biodiversity loss, particularly affecting invertebrate communities (Hald-Mortensen, 2023). Educational campuses, with a mix of natural and anthropogenic features, can serve as valuable microhabitats supporting diverse arthropod fauna. Although Tamil Nadu ranks high in spider diversity, localized and habitat-specific surveys, especially in semi-urban institutional campuses, remain limited. This study was conducted to document the species richness and seasonal abundance of spiders on the Lady Doak College campus in Madurai, Tamil Nadu. The research aims to fill the knowledge gap in regional arachno-fauna and provide baseline data for future ecological monitoring and conservation planning in urban green spaces.

2. material and methods 

2.1 Study Area

The study was conducted on the campus of Lady Doak College, located in Madurai, Tamil Nadu, India (9°56′12″N, 78°07′47″E). The campus spans approximately 20 hectares and comprises varied microhabitats, including lawns, gardens, wooded patches, walls, and shaded built environments. The semi-urban setting features a mix of native and ornamental vegetation, offering diverse ecological niches for spider assemblages.  

2.2 Study Period and Sampling Design

Spider sampling was carried out over an eight-month period from July 2023 to February 2024, covering monsoon, post-monsoon, and early winter seasons. A grid-based sampling design was employed, dividing the study area into six equal-sized grids. Each grid was surveyed biweekly, resulting in a total of 96 field visits.


2.3 Collection Methods

Spiders were collected using visual search and hand collection techniques during daytime hours. Sampling focused on various microhabitats such as foliage, leaf litter, ground surfaces, and building walls. Specimens were photographed in situ using a digital camera for identification. No destructive sampling was conducted. Identification was based on morphological features using available field guides and taxonomic keys.

2.4 Data Analysis

Species richness and abundance were recorded for each sampling site. Diversity was quantified using the Shannon-Wiener Diversity Index (H'), calculated as:
H'= - ∑(Pi * ln(Pi))
where Pi is the proportion of individuals belonging to the i-th species. Seasonal variation in species composition was evaluated by comparing diversity indices across months.

3. results and discussion

3.1 Species Richness and Composition

A total of 55 spider species belonging to 14 families were recorded from Lady Doak College campus during the study period (July 2023–February 2024). The most species-rich families were Salticidae (18 species) and Lycosidae (12 species), followed by Araneidae (10 species) (Table 1). Out of 55 species, 47 were commonly encountered, while 8 were considered rare, being observed only once during the entire study. 

Table 1.	Summary of spider families and number of species recorded on Lady Doak College campus (July 2023–February 2024).
	Family
	Number of Species

	Salticidae
	18

	Lycosidae
	12

	Araneidae
	10

	Oxyopidae
	3

	Hersiliidae
	2

	Pholcidae
	2

	Others (8 families)
	1 each

	Total
	55

















A comprehensive checklist from Tamilnadu reported 547 species under 257 genera and 46 families across 33 districts. Among these, the family Salticidae was found to be the most abundant, comprising 100 species under 59 genera and distributed across 25 districts, followed by Araneidae and other families. The widespread distribution and high species richness of Salticidae across varied habitats highlight their ecological adaptability and significance (Singh, 2023). The high representation of families such as Salticidae, Lycosidae, and Araneidae is consistent with findings from other tropical and subtropical regions in India (Vaibhav et al., 2017). In consistence with our findings, orb-web builders and stalkers were found to be dominant in the Western Ghats (Shabnam et al., 2021). A similar pattern was reported in a recent updated catalogue of spider diversity in the Tamil Nadu, where Salticidae were the most dominant family, comprising 100 species across 59 genera and found in 25 districts: followed by Araneidae with 77 species in 26 genera across 26 districts. Other prominent families included Thomisidae, Lycosidae, Theridiidae, Sparassidae, and Tetragnathidae (Singh, 2023). 
Similar to our results, Araneidae and Salticidae were found to be dominant in other places like the Sirumalai hills of Dindigul district (Krishnaveni & Kandeepan, 2019), in and around Madurai city (Gayathri et al., 2022), Puthanampatti village, Tiruchirappalli District (Rajendran et al., 2017), and Anand district in Gujarat (Parasharya & Pathan, 2013). In an agricultural ecosystem of Namakkal District, Tamil Nadu, 19 spider species belonging to 9 genera were recorded, with Araneidae representing the highest proportion (32%) of the total species observed (Kannadasan & Kumar, 2025). The study also reported that variations in spider diversity and distribution were influenced by differences in microhabitat conditions and environmental factors. 

3.2 Species Abundance

The highest abundance of species was observed in the family Pholcidae, with a total of 649 individuals, predominantly Pholcus phalangioides and Crossopriza lyoni. Salticidae and Lycosidae showed moderate abundances, with 197 and 104 individuals respectively. Several families, including Sparassidae, Sicariidae, and Zoropsidae, were represented by a single species and one or two individuals (Figure 1).
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Figure 1. 	Species Abundance Across Spider Families Surveyed at Lady Doak College (Jul 2023–Feb 2024)

Ecological parameters, like vegetation density and prey availability, were found to influence spider abundance (Lubin et al., 2020; Hatley & Macmahon, 1980).  In Sulawesi’s Dumoga-Bone National Park, Russell-Smith & Stork, (1994) observed an increase in species richness but a decrease in overall diversity with altitude—likely due to harsher environmental conditions and greater species dominance at higher elevations. Similarly, in the Kavvayi river basin of northern Kerala, a rich diversity of spiders was recorded, with 112 species belonging to 81 genera and 21 families, wherein Araneidae and Salticidae were reported to be the dominant families. The high diversity was attributed to the presence of heterogeneous microhabitats that support diverse floral and faunal communities. This highlights the importance of habitat complexity in shaping spider diversity and suggests that variations in microhabitat structure can significantly influence spider community composition across ecosystems (Jose et al., 2018).

3.3 Seasonal Variation in Diversity
Spider diversity varied across months, with a clear peak during the monsoon season (July–October). As represented in Figure 2, the Shannon-Wiener diversity index (H′) showed marked seasonal variation, with the highest diversity in July (H′ = 1.26) and a gradual decline through the post-monsoon and winter months, reaching the lowest value in January (H′ = 0.26). Diversity slightly recovered in February. This trend correlates with climatic factors such as temperature and humidity, as well as prey availability, which are optimal during the monsoon and decline during colder months.

Similarly, studies from other locations have reported varying diversity levels. For example, the Shannon-Wiener Index was highest in Vadipatti (H′ = 2.23), followed by Arasakulam (H′ = 1.97) and Thiagarajar College campus (H′ = 1.35), with Kelavasal recording the lowest diversity (H′ = 1.11). These findings imply that Vadipatti had the richest and most evenly distributed spider population, while Kelavasal supported the least diverse and most unevenly distributed community (Gayathri et al., 2022). In the Saurashtra University Campus, Rajkot, Gujarat, the Shannon diversity index was reported to be 3.526, indicating a high level of species diversity along with a relatively even distribution of individuals among the recorded spider species (Dave & Trivedi, 2024).
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Figure 2. 	Shannon-Wiener Diversity Index (H′) from July 2023 to February 2024.

Several studies have shown that humidity, rainfall, and temperature are key environmental factors influencing spider diversity (Krishnaveni & Kandeepan, 2019; Devika et al., 2022). The rural site at Vadipatti in Madurai recorded higher species diversity indices, likely due to the favourable conditions in the area. Similarly, the Sirumalai Hills (Krishnaveni & Kandeepan, 2019) and Nilgiris (Dharmaraj et al., 2017) provided suitable habitats, stable microclimates and consistent all of which supported the diversity of a wide range of spider species. Species richness was highest in July (42 species) and showed a declining trend through the monsoon and post-monsoon period, reaching a minimum in January (18 species). A slight increase was observed in February (22 species), likely due to early pre-summer recovery (Figure 3). 
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Figure 3. 	Monthly spider species count recorded at Lady Doak College campus from July 2023 to February 2024.

These fluctuations align with changes in microclimatic conditions and prey availability across seasons. A gradual decline in diversity was observed from November to January, likely due to lower temperatures and reduced prey availability. The highest diversity recorded during the monsoon season, spanning from July to October. During this period, increased humidity and precipitation create favorable environmental conditions that support spider populations. The moist environment and enhanced vegetation growth offer ideal habitats, while the concurrent rise in prey insect abundance—attracted by the moisture—provides ample food resources. As ectothermic organisms, spiders are more active in warm and humid conditions, which likely contributes to the observed increase in diversity and activity during the monsoon months.

Figure 4 depicts the distribution of spider species across families recorded during the study period. Among the 14 spider families recorded, Salticidae (jumping spiders) exhibited the highest species richness (18 species), followed by Lycosidae (wolf spiders) with 12 species and Araneidae (orb-weavers) with 10 species. The remaining families contributed to fewer species individually. This dominance pattern reflects the adaptability and ecological versatility of these leading families in diverse microhabitats.
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Figure 4. 	Spider species distribution by family recorded at Lady Doak College campus from July 2023 to February 2024.

The family Salticidae, the largest under the order Araneae, is widely distributed across terrestrial ecosystems and is commonly encountered in gardens, plantations, and human habitations. Several studies from different parts of India highlight its predominance in semi-urban and urban habitats. Kumar (2025) recorded 28 species of Salticidae from the semi-urban areas of Udhampur district, while Shabnam et al., (2021) reported 20 species from plantation ecosystems in Wayanad. Das et al., (2021) documented 6 species from Unakoti district, Tripura, and Akuli et al., (2025) recorded 10 species from a college campus in Bidhannagar, Salt Lake, representing a reclaimed urban habitat. The repeated dominance of Salticidae across these varied landscapes underscores their ecological success. Their active hunting strategy, excellent vision, and remarkable adaptability to diverse microhabitats make them one of the most frequently encountered and ecologically significant spider groups in semi-urban and urban environments.
3.4 Rarely Observed Spider Species on Lady Doak College Campus
Eight species (Figure 5) were observed only once, including Carrhotus xanthogramma, Uloborus walkenaerius, Leiobunum rotundum, and Gasteracantha geminata, indicating potential rarity or cryptic habitat preferences (Table 2). These species spanned multiple families and included both web-building and cursorial types. Their presence highlights the rich and underexplored arachnid diversity of the region.

Similar patterns have been reported in regional spider diversity studies, where several species were represented by single or few individuals due to habitat specialization or limited sampling effort. For instance, comprehensive surveys from Tamil Nadu (Singh, 2023) noted that many families were represented by only one or two species and restricted to a few districts, suggesting uneven distribution and underexplored diversity. Likewise, plantation and semi-urban habitat studies in Kerala (Shabnam et al., 2021) and Tripura (Das et al., 2021) reported low-frequency species alongside dominant taxa, emphasizing the influence of habitat structure and sampling intensity on species records.

Table 2. 	Rarely Observed Spider Species on Lady Doak College Campus (July 2023 – February 2024)

	No.
	Scientific Name
	Family
	Common Name / Group
	Typical Habitat
	Key Features

	1
	Carrhotus xanthogramma
	Salticidae
	Jumping Spider
	Grassy or shrubby areas
	Vibrant yellow color; agile jumping behavior

	2
	Olios milleti
	Sparassidae
	Huntsman Spider
	Tree trunks, under bark
	Flattened body; fast movement; arboreal

	3
	Neoscona crucifera
	Araneidae
	Orb-Weaver Spider
	Gardens, wooded areas
	Cross-shaped abdominal marking; builds orb webs

	4
	Hyllus semicupreus
	Salticidae
	Large Jumping Spider
	Forests, shrublands
	Large size; stalk-and-pounce hunting style

	5
	Gasteracantha geminata
	Araneidae
	Spiny Orb-Weaver
	Tropical/subtropical regions
	Spiny body; black and yellow coloration

	6
	Leiobunum rotundum
	Sclerosomatidae
	Harvestman (Not a true spider)
	Leaf litter, under rocks
	Rounded body; very long legs; not a web-builder

	7
	Hersilia savignyi
	Hersiliidae
	Long-Spinnered Bark Spider
	Tree bark
	Camouflaged; long spinnerets

	8
	Uloborus walkenaerius
	Uloboridae
	Cribellate Orb-Weaver
	Bushes, shrubs
	Irregular webs; uses woolly silk
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Figure 5.	 Rare Spider Species Documented in Lady Doak College Campus (July 2023 – Feb 2024)

The occurrence of both web-building species like Uloborus and Gasteracantha and cursorial hunters such as Carrhotus further reflects habitat heterogeneity within the study area. Such sporadic records reinforce the need for long-term and seasonally extensive surveys to determine whether these species are genuinely rare or simply under-sampled, thereby highlighting the rich yet incompletely documented arachnid diversity of the region.

3.5 Dietary Diversity and Predatory Behavior of Spiders
Observations from July 2023 to February 2024 revealed that spiders in Lady Doak College exhibit a diverse diet, capturing a range of arthropods including moths, termite alates, dragonflies, and other spiders. Predatory behaviors varied by species, with orb-weavers efficiently trapping flying insects like moths and dragonflies, while jumping spiders and two-tailed spiders (Hersiliidae) relied on active hunting or silk-wrapping rather than web-building. These findings highlight the role of spiders as major predators, in controlling insect population and maintaining biodiversity in the campus.

[bookmark: _GoBack]The urban areas of Madurai, such as Kelavasal, exhibited reduced spider diversity, likely due to ecological degradation (Gayathri et al., 2022). Similar observations were reported from Chilpancingo, Mexico (Rodriguez Rodriguez et al., 2015), and Mangalore University campus (Rao et al., 2018), where urban structures constrained spider community composition. In contrast, suburban and vegetation-rich urban areas supported relatively higher spider diversity. In Sree Krishna College Campus, Thrissur, Raji et al., (2024) also reported a relatively high diversity of spiders, with 51 species belonging to 36 genera under 14 families, where Salticidae and Araneidae were the dominant families. The higher diversity recorded in such campus environments may be attributed to the presence of gardens and varied microhabitats that provide suitable shelter and prey availability for spiders. As predators of a wide range of insect pests, spiders play a pivotal role in natural pest regulation. Devika et al., (2022) have emphasized the potential of utilizing spiders in Integrated Pest Management (IPM) programs. Our study also validates the importance of preserving spider habitats in semi-urban and rural landscapes to sustain this ecological service.

4. Conclusion

In this study, 55 spider species from 14 families were recorded over an eight-month period, revealing a clear seasonal trend. Spider diversity peaked during the monsoon season and declined significantly in winter. Dominant families such as Salticidae, Lycosidae, and Araneidae were prominent both taxonomically and ecologically. The presence of both common and rare species reflects the variety of microhabitats and the ecological balance within the study area. As a semi-urban environment with abundant green vegetation, the Lady Doak College campus has proven to be a favorable habitat for spider populations and diversity. These regions can support a wide range of invertebrates, serving as ecological havens amid increasing urbanization. Spiders, being key predators in terrestrial ecosystems, play a crucial role in maintaining ecological balance. Their conservation, supported by the availability of suitable habitats, can enhance overall ecosystem diversity. Future research focusing on habitat bioavailability and guild analysis of rare species could offer valuable insights into spider community dynamics and contribute meaningfully to urban biodiversity conservation efforts.
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APPENDIX

Systematic list of spiders recorded from Lady Doak College campus, Madurai.
	S.NO
	Common Name
	Scientific Name

	
	Agelenidae
	

	1
	Barn funnel weaver
	Tegenaria domestica

	
	Araneidae
	

	2
	Banded Garden Spider
	Argiope lobata

	3
	Wasp Spider
	Argiope bruennichi

	4
	Hentz Orbweaver
	Neoscona crucifera

	5
	Signature Spider
	Argiope anasuja

	6
	Zebra Spider
	Argiope aetherea

	7
	Spiny-backed Orb-weaver.
	Argiope pulchella

	8
	Luzon Orb Weaver
	Argiope luzona

	10
	Banded orb-weaver
	Argiope trifasciata

	9
	Crablike Spiny Orb Weaver
	Gasteracantha geminata

	11
	Humped Orb Weaver
	Cyrtophora cicatrosa

	
	Hersillidae
	

	12
	Two tailed spider
	Hersilia savignyi

	13
	Long-spinnered bark spider
	Hersilia clypealis

	
	Lycosidae
	

	14
	Stripe-backed Wolf Spider
	Acantholycosa lignaria

	15
	Nebulous Wolf Spider
	Pardosa nebulosa

	16
	Moderate Wolf Spider
	Pardosa modica

	17
	Common Wolf Spider
	Artoriopsis expolita

	18
	Familiar Wolf Spider
	Wadicosa fidelis

	19
	Radiant Wolf Spider
	Hogna radiata

	20
	Field Wolf Spider
	Pardosa agrestis

	21
	Southern Wolf Spider
	Pardosa milvina

	22
	Stone Wolf Spider
	Pardosa lapidicina

	23
	Rabid Wolf Spider
	Rabidosa rabida

	24
	Striped Wolf Spider
	Arctosa personata

	25
	Black-headed Wolf Spider
	Pardosa nigriceps

	
	Oxyopidae
	

	26
	Striped Lynx Spider
	Oxyopes salticus

	27
	White Lynx Spider
	Oxyopes shweta

	28
	Burma Lynx Spider
	Oxyopes birmanicus

	29
	Woodlouse Spider
	Crossopriza lyoni

	30
	Daddy Long-legs Spider
	Pholcus phalangioides

	
	Salticidae
	

	31
	Golden Huntsman Spider
	Plexippus paykulli

	32
	Gray Wall Jumper
	menemerus bivittatus

	33
	Redback Jumper
	Telamonia dimidiata

	34
	Adanson's House Jumper
	Hasarius adansoni

	35
	Imitating Jumping Spider
	Saitis imitatus

	36
	Forest Lynx Spider
	Colonus sylvanus

	37
	Coecatus Jumping Spider
	Habronattus coecatus

	38
	Zebra Spider
	Plexippus petersi

	39
	Heavy-bodied Jumper
	Hyllus semicupreus

	40
	Tan Jumping Spider
	Platycryptus undatus

	41
	Jumping spider
	Carrhotus xanthogramma

	42
	Comatus Jumping Spider
	Phidippus comatus

	43
	Frontal Jumping Spider
	Euophrys frontalis

	44
	Putnam's Jumping Spider
	Phidippus putnami

	45
	House Jumper Spider
	Macaroeris nidicolens

	46
	Kano's Jumping Spider
	Onomastus kanoi

	47
	Green Jumping Spider
	Marpissa Muscosa

	48
	Harford's Jumping Spider
	Phanias harfordi

	
	Sclerosomatidae
	

	49
	Round-bodied Daddy Longlegs
	Leiobunum rotundum

	
	Selenopidae
	

	50
	Assassin Spider
	Selenops radiatus

	
	Sicariidae
	

	51
	Brown recluse spider
	Loxosceles reclusa

	
	Sparassidae
	

	52
	Millet's Running Spider
	Olios milleti

	
	Thomisidae
	

	53
	Flower crab spider
	Thomisus kitamurai

	
	Uloboridae
	

	54
	Feather-legged spider
	Uloborus walkenaerius

	
	Zoropsidae
	

	55
	False Wolf Spider
	Zoropsis spinimana
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Site observation at Lady Doak College Campus, Madurai.
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