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Checklist and Diversity of Freshwater Fishes of the Manimala River, Kerala, India




.     
.
              . 
                     
	.
..


.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM


ABSTRACT 

	The present study documents the diversity of freshwater fishes collected from a single station in the Manimala River, Kerala, a west-flowing river draining the southern Western Ghats biodiversity hotspot. A total of 17 fish species belonging to 9 orders, 13 families, and 17 genera were recorded during the survey. The order Cypriniformes was the most species-rich with 4 species, followed by Siluriformes and Anabantiformes each with 4 and 3 species respectively. Among the recorded species, 8 (47.06%) were categorized as Least Concern (LC), 2 (11.76%) as Vulnerable (VU), 1 (5.88%) as Near Threatened (NT), and 1 (5.88%) as Data Deficient (DD) on the IUCN Red List. Three species were recorded as Not Assessed, two species Pangasianodon hypophthalmus and Labeo rohita was identified as exotic+ (Ex) from the river. Notably, the checklist includes recently described taxa such as Heteropneustes fuscus Plamoottil, 2021, the Travancore Black Stinging Catfish, and Pristolepis rubripinnis Britz, Kumar & Baby, 2012, the Red-Finned Catopra. The presence of threatened and endemic species, alongside exotic invasives, underscores the conservation significance of Manimala River and the urgent need for systematic ichthyological monitoring and protection of its native fish fauna
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1. INTRODUCTION 

The Western Ghats of India, is recognized as one of the world's eighteen biodiversity hotspots and is a UNESCO World Heritage Site. This mountain range harbours an exceptionally rich freshwater fish fauna, with approximately 289 species documented, of which 119 are endemic (Sreekantha et al., 2007). The southern region of the Western Ghats demonstrates higher species diversity and endemism compared to its northern and central counterparts, making it a priority zone for ichthyological research and conservation (Dahanukar et al., 2004).
The state of Kerala encompasses the southwestern face of the Western Ghats and is drained by 44 rivers, most of which are short and west-flowing. A comprehensive checklist of fishes from Kerala State has recorded 905 species from inland and marine waters across 41 orders and 172 families, with close to 30% of freshwater species being endemic to the state (Bijukumar and Rhagavan, 2015). Among rivers of the southern Western Ghats, many have been the subject of ichthyological inventory, including Chalakudy, Bharathapuzha, Periyar, Achankovil, Kabini, Meenachil, and Pamba, each documenting diverse assemblages of endemic and threatened species. Despite such regional attention, many rivers of Pathanamthitta and Kottayam districts remain inadequately documented (Bijulkumar,et al., 2013) .
Manimala River is a west-flowing river originating from the Thattemalai hills of the Western Ghats at approximately 1,156 m above mean sea level (MSL), with a total length of about 90 km and a catchment area of approximately 847 km² . The river flows through the districts of Idukki, Kottayam, and Pathanamthitta before merging with the Pamba River and finally discharging into Vembanad Lake. The river has been recognized as ichthyologically significant, having served as the type locality for several species including Barilius bakeri, Mesonoemacheilus triangularis, and the critically popular aquarium fish Sahyadria denisonii (Denison's Barb), all described from Mundakkayam by Francis Day in 1865 . Recent systematic studies have added further new species from its basin, including Heteropneustes fuscus described in 2021 from Pathanamthitta (Plamoottil & Nath, 2016) 
Freshwater fish assemblages serve as sensitive ecological indicators of stream health due to their total reliance on aquatic environments across all life history stages. Fish fauna of rivers across the Western Ghats has been reported to be harmfully affected by overfishing, habitat alteration, water pollution, introduction of exotic species, and changes in land use . The present study aims to document and analyze the diversity of fishes from the Manimala River based on collected specimens, assess their taxonomic composition, evaluate their conservation status according to the IUCN Red List, and highlight species of ecological and conservation significance to inform future management strategies.
 
2. material and methods 

2.1 Study Area
Manimala River originates from the Thattemalai hills of the Western Ghats mountain ranges at an elevation of 1,156 m above MSL and is classified as a short, torrential west-flowing river due to heavy rainfall and steep gradient . The river spans approximately 90 km with a catchment area of about 847 km², flowing through Idukki, Kottayam, and Pathanamthitta districts before its confluence with the Pamba River near Kallumkal and ultimate discharge into Vembanad Lake . The sampling station for the present study was Eraviperoor, Pathanamthitta district (9°22'52" N & 76°37'36" E)
[image: ]




 




Figure 1. Study area map of the Manimala River basin, Kerala, India, with the sampling station at Eraviperoor (Pathanamthitta district)
2.2 Method
Fish specimens were collected from the sampling stations using standard fishing gears including gill nets, cast nets, and traditional trap nets .. Collected specimens were photographed in situ for documentation and fixed in 10% formalin for subsequent laboratory examination . Taxonomic identification was performed using standard reference works, including Day (1878), Jayaram (1999), and FishBase (Froese & Pauly, continuously updated), Conservation status of each species was assessed according to the IUCN Red List of Threatened Species (version 2023).
3. results and discussion

3.1 Taxonomic Composition
A total of 17 fish species belonging to 9 orders, 13 families, and 17 genera were recorded from the Manimala River (Table 1). The order Cypriniformes was most species-rich with 4 species across 1 family (Cyprinidae), followed by Siluriformes with 4 species across families (Heteropneustidae, Horabagridae, Siluridae, and Pangasiidae), and Anabantiformes with 3 species across 2 families (Channidae and Pristolepididae). The remaining six orders — Beloniformes, Gobiiformes, Cichliformes, Elopiformes, Clupeiformes, and Incertae sedis (Ambassidae) — were each represented by a single species. Among the 13 families recorded, Cyprinidae (4 species) and Channidae (2 species) were the dominant families. All other families were represented by single species each. The numerical dominance of Cypriniformes is consistent with broader ichthyological surveys from the southern Western Ghats, where Cyprinidae is consistently the most speciose family in riverine systems (Arunkumar & Manimekalan, 2018; Johnson & Arunachalam, 2009). In a study of six river systems of the southern Western Ghats, Cypriniformes accounted for 76.6% of all species with 3 families, 18 genera, and 49 species, dominating all other taxonomic groups (Arunkumar & Manimekalan, 2017). The simultaneous representation of four siluriform families (Heteropneustidae, Horabagridae, Siluridae, and Pangasiidae) among just four catfish species highlights the taxonomic breadth of the catfish assemblage in this river. Catfishes are well known as ecologically important components of tropical riverine systems, occupying bottom-feeding and predatory niches, and the Manimala River has been the type locality for several new catfish species including Mystus menoni, Mystus keralai, and Glyptothorax elankadensis described in the 2010s (Plamoottil & Abraham, 2013, Plamottil & Abraham, 2014).
	ORDER
	FAMILY
	Common Name 
	Species
	Authority (Species)
	IUCN Status

	Siluriformes
	Heteropneustidae
	Stinging Catfish
	Heteropneustes fuscus
	Plamoottil 2021 
	Not Assessed

	Anabantiformes
	Channidae
	Giant Snakehead
	Channa pseudomarulius
	(Günther 1861)
	Not Assessed

	Beloniformes
	Hemiramphidae
	Congaturi Halfbeak
	Hyporhamphus limbatus
	(Valenciennes, 1847)
	LC

	Anabantiformes
	Channidae
	Tiger Snakehead
	Channa diplogramma
	(Day, 1865)
	VU

	Cypriniformes
	Cyprinidae
	Kurali Barb
	Hypselobarbus kurali
	Menon & Rema Devi, 1995 
	LC

	Cypriniformes
	Cyprinidae
	Swamp Barb
	Systomus sarana
	(Hamilton, 1822)
	LC

	Siluriformes
	Horabagridae
	Yellow Catfish
	Horabagrus brachysoma
	(Günther, 1864)
	VU

	Siluriformes
	Siluridae
	Freshwater Shark
	Wallago attu
	(Schneider, 1801)
	NT

	Gobiiformes
	Gobiidae
	Tank Goby
	Glossogobius giuris
	(Hamilton, 1822)
	LC

	Cypriniformes
	Cyprinidae
	Malabar Labeo
	Labeo dussumieri
	(Valenciennes, 1842)
	LC

	Anabantiformes
	Pristolepididae
	Red Finned Catopra
	Pristolepis rubripinnis
	Britz, Kumar & Baby, 2012
	NA

	Cichliformes
	Cichlidae
	Pearl Spot
	Etroplus suratensis
	(Bloch, 1790)
	LC

	Elopiformes
	 Megalopidae 
	 Indo-Pacific tarpon 
	Megalops cyprinoides 
	(Broussonet, 1782)
	DD

	Perciformes
	Ambassidae
	Western Ghats Glassy Perchlet
	Parambassis thomassi
	(Day, 1870)
	LC

	Siluriformes
	Pangasiidae
	 Iridescent shark catfish
	Pangasianodon hypophthalmus
	(Sauvage, 1878)
	Ex

	 Clupeiformes
	Ehiravidae 
	Day's round herring
	Dayella malabarica
	(Day, 1873)
	LC

	Cypriniformes
	Cyprinidae
	Rohu
	Labeo rohita
	Hamilton (1822)
	Ex



Table 1. Checklist of fish species recorded from Manimala River, Kerala, India. LC = Least Concern; VU = Vulnerable; NT = Near Threatened; DD = Data Deficient;: NA= Not Assessed; Ex = Exotic = Non-native introduced species.
3.2 Order-wise and Family-wise Diversity
The 17 species recorded were distributed across 9 orders and 13 families (Table 2). Order Cypriniformes and Order Siluriformes each contributed 4 species (23.53% each) to the total species richness. Anabantiformes accounted for 3 species (17.65%), while the remaining 6 orders — Beloniformes, Gobiiformes, Cichliformes, Elopiformes, Clupeiformes, and Incertae sedis — contributed 1 species each (5.88% each). At the family level, Cyprinidae was the most species-rich family with 4 species (Hypselobarbus kurali, Systomus sarana, Labeo dussumieri, Labeo rohita), representing 23.53% of the total. Family Channidae was second with 2 species. All remaining 11 families were represented by a single species each. The dominance of Cypriniformes, particularly family Cyprinidae, is a pattern consistently reported from other rivers of the southern Western Ghats, where Cyprinidae is known to be the most diverse freshwater fish family.
	Order
	Number of Families
	Number of Species
	% of Total Species

	Cypriniformes
	1
	4
	23.53

	Siluriformes
	4
	4
	23.53

	Anabantiformes
	2
	3
	17.65

	Beloniformes
	1
	1
	5.88

	Gobiiformes
	1
	1
	5.88

	Cichliformes
	1
	1
	5.88

	Elopiformes
	1
	1
	5.88

	Clupeiformes
	1
	1
	5.88

	Incertae sedis
	1
	1
	5.88

	Total
	13
	17
	100



Table 2. Order-wise distribution of fish species recorded from Manimala River.
3.3 IUCN Conservation Status
Assessment of conservation status based on the IUCN Red List revealed that 8 species (47.06%) were categorized as Least Concern (LC), 2 species (11.76%) as Vulnerable (VU), 1 species (5.88%) as Near Threatened (NT), and 1 species (5.88%) as Data Deficient (DD). Three species (17.65%) have not yet been formally assessed by the IUCN. One species, Pangasianodon hypophthalmus, was identified as an exotic (non-native) introduction (5.88%), and Labeo rohita was documented as locally extirpated (Ex) from the Manimala River (5.88%) (Table 3 and Figure 1). The proportion of threatened species (VU + NT) in this dataset (17.65%) is broadly consistent with patterns reported from other Kerala river systems. The Western Ghats Freshwater Biodiversity Assessment documented that a substantial proportion of freshwater fish endemic to the region face elevated extinction risk, particularly due to habitat loss and anthropogenic stressors.
	IUCN Status
	Number of Species
	Percentage (%)
	Species

	Least Concern (LC)
	8
	47.06
	Hyporhamphus limbatus, Hypselobarbus kurali, Systomus sarana, Glossogobius giuris, Labeo dussumieri, Etroplus suratensis, Parambassis thomassi, Dayella malabarica

	Vulnerable (VU)
	2
	11.76
	Channa diplogramma, Horabagrus brachysoma

	Near Threatened (NT)
	1
	5.88
	Wallago attu

	Data Deficient (DD)
	1
	5.88
	Megalops cyprinoides

	Not Assessed (NA)
	3
	17.65
	Heteropneustes fuscus, Channa pseudomarulius, Pristolepis rubripinnis

	Exotic
	1
	5.88
	Pangasianodon hypophthalmus

	Locally Extirpated (Ex)
	1
	5.88
	Labeo rohita

	Total
	17
	100
	—


Table 3. IUCN conservation status of fish species recorded from Manimala River.
3.4 Notable and Recently Described Species
Heteropneustes fuscus Plamoottil, 2021 is one of the most taxonomically significant species in the present checklist. Described from a small stream at Pathanamthitta, Kerala, this new stinging catfish species is currently not assessed on the IUCN Red List due to the recency of its description. The species belongs to family Heteropneustidae and has been reported from freshwater rivers, streams, ponds, and paddy fields in Kerala (Plamoottil, 2021). Its occurrence in Manimala River adds to its known range and reinforces the ichthyological importance of the Pathanamthitta river system.
Channa diplogramma (Day, 1865), the Malabar Snakehead or Tiger Snakehead, is classified as Vulnerable (VU) on the IUCN Red List. This species is endemic to the southern Western Ghats region of India and has been reported from the rivers Meenachil, Manimala, Pamba, Achankovil, and Kallada in Kerala, as well as the Chittar and Tambraparni rivers in Tamil Nadu . Until 2011, this species was treated under the synonym Channa marulius, and its recognition as a distinct taxon has significant implications for its conservation assessment. The documentation of this Vulnerable endemic in the Manimala River reinforces the biodiversity value of this river system.
Horabagrus brachysoma (Günther, 1864), the Yellow Catfish or Sun Catfish, is classified as Vulnerable and is endemic to the Western Ghats of India . Taxonomic work on this species from the lower reaches of the Manimala River has been conducted, and it was the basis for a subsequently synonymized new species description from West Venpala of the river (Ali et al., 2014) . This species is an important component of the local fishery and is also sought after in the ornamental fish trade.
Pristolepis rubripinnis Britz, Kumar & Baby, 2012, the Red-Finned Catopra, is a recently described species from the Pamba and Chalakudy rivers in Kerala . Its presence in the Manimala River, which is a tributary of the Pamba system, is biogeographically consistent. As a recently described species, it currently lacks an IUCN assessment, but its restricted known distribution to the southern Western Ghats rivers of Kerala warrants attention for future conservation evaluation.
Megalops cyprinoides (Broussonet, 1782), the Indo-Pacific Tarpon, is listed as Data Deficient (DD) on the IUCN Red List. This diadromous, primarily brackish-water and marine species has been recorded ascending into the low-level regions of the Manimala River from Vembanad Lake, reflecting the river's connectivity with backwater systems . Its presence indicates the ecological linkage between marine, estuarine, and freshwater habitats at the river's lower reaches.
Parambassis thomassi (Day, 1870), the Western Ghats Glassy Perchlet, represents an endemic ambassid fish whose presence in the Manimala River further corroborates the river's importance as a repository of Western Ghats endemic taxa (Plamoottil & Suvarnakumar,  (2019). This species has been documented in systematic accounts of percoid fishes of the Manimala River, which examined members of the genera Ambassis, Parambassis, Etroplus, Pristolepis, and others from the river basin .
Exotic Species
Pangasianodon hypophthalmus (Sauvage, 1878), the Iridescent Shark Catfish, is a Southeast Asian species that has been widely introduced into Indian water bodies through aquaculture and deliberate or accidental release (Plamoottil, 2015). Its presence in Manimala River is consistent with earlier reports of exotic fish in the system, where five exotic species were documented in previous surveys . The introduction of exotic fishes in biodiversity hotspot rivers poses a critical threat to native and endemic species through competition, predation, and disease transmission (Raghavan et al., 2008).
Labeo rohita Hamilton, 1822, the Rohu, is documented in the present checklist as  (Ex) from the Manimala River. Rohu is a large, commercially important cyprinid native to the river systems of northern India that was historically transplanted to peninsular river systems including those of Kerala as part of aquaculture and fishery enhancement programs. 
4. Conclusion

The present study documents 17 fish species representing 9 orders and 13 families from the Manimala River, Kerala. The ichthyofauna is taxonomically diverse relative to the sampling effort, with Cypriniformes and Siluriformes jointly dominating species richness. The checklist includes species of high conservation significance: two Vulnerable taxa (Channa diplogramma and Horabagrus brachysoma), one Near Threatened species (Wallago attu), and three recently described or inadequately assessed taxa lacking IUCN evaluations. and the presence of the exotic species like Pangasianodon hypophthalmus and Labeo rohita point to ongoing anthropogenic transformation of the fish assemblage. The Manimala River continues to be a taxonomically productive system, as evidenced by the recent description of Heteropneustes fuscus from its basin in 2021. Comprehensive multi-seasonal surveys covering all altitudinal zones, combined with molecular assessments and regular monitoring, are essential to fully characterize the ichthyodiversity of the river and to inform targeted conservation and management strategies for its native fish fauna within the globally important Western Ghats biodiversity hotspot.
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