Ichthyofaunal Inventory of Hetwane Lake, Raigad District, Maharashtra, India
Abstract
Rivers, lakes, reservoirs, and floodplain ecosystems contribute significantly to the rich aquatic biodiversity of Maharashtra. Hetwane Reservoir, located in Pen Taluka of Raigad District, Maharashtra, is an earth-fill dam constructed across the Bhogeshwari River. The reservoir has a catchment area of approximately 6,740 ha, a dam length of 675 m, and a maximum height of 48.2 m. It has a gross storage capacity of approximately 147.49 million m³ and a live storage capacity of 144.98 million m³. The reservoir serves important purposes including irrigation and water supply. The present study was undertaken to document the ichthyofaunal diversity of Hetwane Lake and to assess the status of its fish assemblage. A total of 34 fish species belonging to 14 families were recorded during the study. The family Cyprinidae was the most diverse, with 13 species, followed by Channidae with four species and Anabantidae with three species. The families Bagridae, Centropomidae, and Notopteridae were represented by two species each, while Amphipnoidae, Belonidae, Clariidae, Cobitidae, Mastacembelidae, Saccobranchidae, Siluridae, and Tetraodontidae were represented by one species each. Preliminary information obtained through interactions with local residents and fishermen indicated an apparent decline in the abundance of several formerly common species, including Clarias batrachus, Wallago attu, Channa striata, Notopterus spp., Mystus spp., and Mastacembelus armatus. These observations highlight the need for systematic long-term monitoring to understand changes in fish diversity and abundance and to develop appropriate conservation strategies for the ichthyofaunal resources of Hetwane Lake.
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1. Introduction
Freshwater ecosystems occupy a small proportion of the global surface yet support disproportionately high biological diversity and human livelihoods. Their biota are exposed to interacting pressures that include habitat modification, altered flow regimes, pollution, overexploitation, and biological invasions (Dudgeon et al., 2006; Reid et al., 2019). A recent global assessment of 23,496 freshwater fishes, odonates, and decapod crustaceans estimated that approximately one-quarter of the assessed fauna is threatened with extinction, reinforcing the need for reliable local occurrence data and repeat monitoring (Sayer et al., 2025).
The northern Western Ghats and adjoining river systems of Maharashtra support diverse freshwater fish assemblages, but the completeness of knowledge varies markedly among catchments and individual water bodies. In Raigad District, Katwate et al. (2012) documented 66 freshwater and secondary freshwater fish species belonging to 31 families, with cyprinids forming the most species-rich group. Comparable surveys elsewhere in Maharashtra have also reported strong representation of cypriniform fishes while emphasising the value of site-specific inventories for recognising endemic and conservation-relevant taxa (Kumkar et al., 2017; Kumbar et al., 2021; Bhoi-Kamble & Kumbar, 2025; Wanjari et al., 2026).
There is still a lack of a reservoir-specific, taxonomically reconciled baseline for Hetwane Lake despite more comprehensive district- and river-scale surveys from Maharashtra. This gap limits the evaluation of changes in fish assemblage composition and site-level comparison with upcoming standardised surveys.
Reservoir inventories can complement broader river-basin assessments by documenting which taxa are present at a defined site and by establishing a reference point for later standardised surveys. Such inventories should, however, be distinguished from quantitative population-trend studies: temporal decline, habitat effects, and pollution-related causation require comparable historical abundance data, standardised effort, and direct environmental measurements. The present study therefore aims to document the fish taxa recorded from Hetwane Lake during 2017-2019, summarise their qualitative relative-abundance classes, reconcile the recorded nomenclature with contemporary taxonomic literature, and compare the resulting family-level pattern with published surveys from Maharashtra.
2. Materials and Methods
2.1 Study area
Hetwane Lake is the reservoir formed by Hetwane Dam on the Bhogeshwari River near Pen in Raigad District, Maharashtra, India. The National Register of Large Dams locates Hetwane Dam at approximately 18°42′ N and 73°12′ E and classifies it as an earth-fill dam. The register reports a reservoir area of 6.74 km² and a gross storage capacity of 147.49 × 10⁶ m³ (Central Water Commission, 2018). These official reservoir-scale values are used here to avoid conflating the total impoundment with individual sampling areas.
2.2 Field sampling and specimen examination
Field sampling was conducted from February 2017 through January 2019 at multiple locations representing lacustrine and adjoining floodplain habitats of Hetwane Lake. Fish were collected in collaboration with local fishers using a combination of cast nets, gill nets of different mesh sizes, drag nets, scoop nets, and traditional regional traps. The use of multiple gears was intended to improve coverage of fishes occupying different habitats and swimming depths. Collected specimens were washed to remove debris and preserved in 8% aqueous formalin for laboratory examination.
Using reputable Indian freshwater-fish references, such as Jayaram (1999) and Talwar and Jhingran (1991), specimens were identified using external morphology and standard morphometric and meristic features. The current analysis is limited to taxon occurrence, family-level richness, and the ordinal relative-abundance classes recorded during the survey because the original field survey did not record gear deployment in a format appropriate for standardised catch-per-unit-effort analysis across all gear types. No inferential population comparisons, catch-per-unit-effort estimates, or abundance densities are computed from these ordinal classes.
2.3 Nomenclatural reconciliation and data treatment
The original identifications were reconciled with contemporary systematic literature to correct outdated combinations and family assignments. Particular attention was given to South Asian cyprinids, glassfishes, clariid catfishes, and synbranchid eels (Ng & Kottelat, 2008; Pethiyagoda et al., 2012; Kottelat, 2013; Knight & Kumar, 2015; Das, 2023). The Western Ghats record originally assigned to Puntius cosuatis is retained conservatively as Oreichthys cf. cosuatis because Western Ghats material historically referred to O. cosuatis has been shown to comprise multiple closely related species (Knight & Kumar, 2015).
Relative abundance was recorded in four ordinal categories in the original survey: +, least abundance; ++, less abundance; +++, more abundance; and ++++, most abundance. These categories are retained to preserve the original field information, but they are treated as qualitative descriptors because quantitative thresholds and gear-standardised effort were not available. Family richness was calculated from the 34 reconciled taxon records.
3. Results
3.1 Taxonomic composition
Hetwane Lake yielded records for 34 fish taxa, which correspond to 17 families that are currently recognised (Table 1). With eight taxa (23.5% of the inventory), Cyprinidae had the highest number of species, followed by Danionidae with five (14.7%) and Channidae with four (11.8%). Cobitidae, Siluridae, Heteropneustidae, Clariidae, Belonidae, Synbranchidae, Anabantidae, Osphronemidae, Gobiidae, Mastacembelidae, and Tetraodontidae each had one taxon (2.9%), while Notopteridae, Bagridae, and Ambassidae each had two taxa (5.9%). The family-level distribution is shown in Figure 1.[image: ]
Figure 1. Family-wise representation of the 34 fish taxa recorded from Hetwane Lake after nomenclatural reconciliation
Nomenclatural reconciliation materially altered the family-level presentation of the original inventory. Examples include Chitala chitala within Notopteridae; Channa gachua, C. marulius, C. punctata, and C. striata within Channidae; Heteropneustes fossilis within Heteropneustidae; Ophichthys cuchia within Synbranchidae; Trichogaster fasciata within Osphronemidae; Glossogobius giuris within Gobiidae; and Leiodon cutcutia within Tetraodontidae. The Indian walking catfish record is presented as Clarias magur rather than C. batrachus in accordance with the taxonomic clarification that restricts true C. batrachus to Java (Ng & Kottelat, 2008).
3.2 Ordinal relative abundance
Three taxa—Labeo catla, Cirrhinus mrigala, and Labeo rohita—were placed in the highest category (++++) of the survey's qualitative abundance scale. Trichogaster fasciata and Heteropneustes fossilis received +++, 14 taxa received ++, and 15 taxa received +. These frequencies do not represent estimates of population density or similar catch rates across species; rather, they solely describe the original ordinal field classifications.
Table 1. Fish taxa recorded from Hetwane Lake and ordinal relative-abundance categories
	Family
	Taxon
	Local name
	Relative abundance

	Notopteridae
	Chitala chitala (Hamilton, 1822)
	Moya
	+

	Notopteridae
	Notopterus notopterus (Pallas, 1769)
	Patra
	+

	Danionidae
	Amblypharyngodon mola (Hamilton, 1822)
	Dhawai
	++

	Danionidae
	Cabdio morar (Hamilton, 1822)
	Harduwa
	+

	Cyprinidae
	Labeo catla (Hamilton, 1822)
	Bhakur, Catla
	++++

	Danionidae
	Laubuka laubuca (Hamilton, 1822)
	Dendula
	++

	Cyprinidae
	Cirrhinus mrigala (Hamilton, 1822)
	Nain
	++++

	Danionidae
	Esomus danrica (Hamilton, 1822)
	Dendua
	+

	Cyprinidae
	Labeo calbasu (Hamilton, 1822)
	Karauncha
	++

	Cyprinidae
	Labeo rohita (Hamilton, 1822)
	Rohu
	++++

	Danionidae
	Salmostoma bacaila (Hamilton, 1822)
	Chelhawa
	+

	Cyprinidae
	Oreichthys cf. cosuatis (Hamilton, 1822)
	Sidhari
	++

	Cyprinidae
	Pethia conchonius (Hamilton, 1822)
	Sidhari
	++

	Cyprinidae
	Puntius sophore (Hamilton, 1822)
	Sidhari
	++

	Cyprinidae
	Pethia ticto (Hamilton, 1822)
	Sidhari
	+

	Cobitidae
	Lepidocephalichthys guntea (Hamilton, 1822)
	Nakti
	+

	Siluridae
	Wallago attu (Bloch & Schneider, 1801)
	Pahin/Barari
	+

	Bagridae
	Mystus vittatus (Bloch, 1794)
	Tengara
	+

	Bagridae
	Mystus tengara (Hamilton, 1822)
	Tengana
	+

	Heteropneustidae
	Heteropneustes fossilis (Bloch, 1794)
	Singhi
	+++

	Clariidae
	Clarias magur (Hamilton, 1822)
	Mangur
	++

	Belonidae
	Xenentodon cancila (Hamilton, 1822)
	Kauwa
	+

	Channidae
	Channa gachua (Hamilton, 1822)
	Chanaga
	++

	Channidae
	Channa marulius (Hamilton, 1822)
	Saur
	++

	Channidae
	Channa punctata (Bloch, 1793)
	Girai
	++

	Channidae
	Channa striata (Bloch, 1793)
	Saur
	+

	Synbranchidae
	Ophichthys cuchia (Hamilton, 1822)
	Anhaya Baam
	++

	Ambassidae
	Chanda nama Hamilton, 1822
	Chanari
	++

	Ambassidae
	Parambassis ranga (Hamilton, 1822)
	Chanari
	+

	Anabantidae
	Anabas testudineus (Bloch, 1792)
	Kawai/Sumha
	++

	Osphronemidae
	Trichogaster fasciata Bloch & Schneider, 1801
	Khosti/Tikulia
	+++

	Gobiidae
	Glossogobius giuris (Hamilton, 1822)
	Bulla
	++

	Mastacembelidae
	Mastacembelus armatus (Lacepède, 1800)
	Baam
	+

	Tetraodontidae
	Leiodon cutcutia (Hamilton, 1822)
	Galphulani
	+


Note. + = least abundance; ++ = less abundance; +++ = more abundance; ++++ = most abundance. These are ordinal qualitative categories from the original survey and are not effort-standardised catch rates. Oreichthys cf. cosuatis is retained provisionally because Western Ghats fishes historically assigned to O. cosuatis are taxonomically complex (Knight & Kumar, 2015).
4. Discussion
4.1 Regional context
The predominance of cyprinid and danionid taxa in the Hetwane inventory is consistent with the broader importance of cypriniform fishes in freshwater assemblages of Maharashtra. Katwate et al. (2012) reported 66 freshwater and secondary freshwater fish species from Raigad District and identified cyprinids as the dominant group. In the Hiranyakeshi River of the northern Western Ghats, Kumkar et al. (2017) documented 57 species in 17 families, with Cypriniformes as the most species-rich order and Cyprinidae as the predominant family. A multi-year survey of the Krishna River in Sangli District recorded 73 species from 22 families and emphasised both regional endemism and anthropogenic pressures (Kumbar et al., 2021). More recent surveys from the Yerla and Wainganga rivers likewise reported strong representation of cypriniform fishes (Bhoi-Kamble & Kumbar, 2025; Wanjari et al., 2026).
These comparisons support the regional plausibility of the composition observed at Hetwane Lake but should not be interpreted as direct comparisons of absolute richness or abundance. The studies differ in habitat type, spatial coverage, sampling effort, gear, duration, and analytical design. The present dataset is therefore most appropriately used as a reservoir-specific occurrence inventory and as a baseline against which future surveys conducted with standardised effort can be compared.
4.2 Taxonomic implications
Updating nomenclature substantially changes the family-level interpretation of historical checklists because several genera traditionally grouped within broad cyprinid or perciform assemblages are now placed in different families. Pethiyagoda et al. (2012) revised several South Asian fishes formerly assigned to Puntius, while later treatments continue to refine relationships among Asian freshwater lineages (Kottelat, 2013). Knight and Kumar (2015) showed that Western Ghats material referred to Oreichthys cosuatis represents a complex of closely related taxa, justifying conservative treatment of the Hetwane record pending re-examination of archived material. Similarly, Ng and Kottelat (2008) clarified the identity of Clarias batrachus and demonstrated that the name in its strict sense applies to Javan material; Indian records historically referred to that species are appropriately treated as C. magur. Contemporary work on Indian synbranchid eels supports Ophichthys cuchia for the Gangetic mud eel (Das, 2023).
For future surveys, deposition of voucher specimens with accession numbers, diagnostic photographs, and, where feasible, molecular barcodes would strengthen repeatability and permit re-evaluation when taxonomic concepts change. This is particularly important for morphologically similar cypriniform taxa and records retained with provisional identification.
4.3 Interpretation, limitations, and monitoring priorities
The ordinal abundance classes in Table 1 are useful for preserving the qualitative field record, but the absence of fully standardised effort across gear types prevents conversion of these categories into quantitative population estimates. Differences in capture efficiency among cast nets, gill nets, drag nets, scoop nets, and traps can be substantial and species-specific. Consequently, the present data do not support statistical claims of temporal population decline or comparisons of population size among taxa.
Likewise, no contemporaneous measurements of water or sediment chemistry, habitat condition, or contaminant exposure were incorporated into the present dataset. Pollution, altered hydrology, habitat degradation, overexploitation, and biological invasions are widely recognised pressures on freshwater biodiversity (Dudgeon et al., 2006; Reid et al., 2019), and regionally focused studies have documented similar concerns in Maharashtra (Kumbar et al., 2021; Bhoi-Kamble & Kumbar, 2025). However, those general and regional findings do not demonstrate a specific causal mechanism at Hetwane Lake. Studies of other anthropogenically influenced systems on the western coast of India similarly illustrate the value of repeated biodiversity assessment tied to ecological measurements (Lal et al., 2020).
A stronger monitoring framework for Hetwane Lake should therefore use georeferenced fixed sampling stations, prespecified seasonal replication, gear-specific effort records, specimen counts, catch-per-unit-effort where appropriate, habitat descriptors, and concurrent water-quality measurements. Such a design would allow the present inventory to serve as a historical occurrence baseline while enabling future estimation of changes in richness, occupancy, abundance, and community composition.
5. Conclusion
In Hetwane Lake, the 2017–2019 study identified 34 fish taxa, which correspond to 17 families that are currently recognised. The most species-rich families were Cyprinidae, Danionidae, and Channidae. The general dominance of cypriniform fishes is in line with trends noted in other freshwater systems in Maharashtra. In addition to correcting a number of out-of-date species combinations and family designations, nomenclatural reconciliation found one Western Ghats Oreichthys record that should be temporarily kept for specimen-level re-evaluation. The survey's relative-abundance classes are not a replacement for effort-standardised abundance estimates, but they do offer descriptive context. As a result, the inventory should not be regarded as proof of past population loss, ecological balance, or pollution-related causality, but rather as a baseline at the site. The evidence required to assess future ecological change and direct conservation management would be provided by repeat monitoring based on standardised sampling effort, voucher documentation, habitat evaluation, and water-quality measurements.
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