


Ichthyofaunal Diversity of Hetwane Lake, District Raigad, Maharashtra
__________________________________________________________________________
ABSTRACT:
Rivers, lakes, and floodplains with a wide variety of plant and animals make up Maharashtra's rich and varied aquatic ecology. Hetwane Lake is an earth-fill dam that spans 6740 square miles and has a storage capacity of 137625.02 cubic meters on the Bhogeshwari River in the Raigad district of Maharashtra.The goal of the current study was to record Hetwane Lake's ichthyofauna.  As of right now, 34 species from 14 distinct families have been identified. The Family Cyprinidae (13 species) dominated the list, followed by Ophiocephalidae (4 species), according to the statistics. The families Bagaridae, Centropomidae, and Notopteroidei each have two species, whilst the family Anabantidae has three. The families Amphipnoidae, Belonidae, Claridae, Cobitidae, Mastacembelidae, Saccobranchidae, Siluridae, and Tetradontidae, each of which represented a single species, come next. Clarias batrachus, Wallago attu, Channa striatus, Notopterus spp., Mystus spp., and Mastacembelus armatus are among the fish that were formerly abundant but are now on the decline, according to a preliminary survey conducted with nearby residents and fishermen. 
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INTRODUCTION: 
	India is endowed with a wealth of water environments, including wetlands, which serve as nourishment for a wide range of flora and fauna. Wetlands support human survival and livelihood through home use, irrigation and agriculture, fisheries and culture, and water transportation (Prasad and associates, 2009).These water bodies are the primary life-supporting systems that are currently undergoing ecological degradation as a result of unsustainable developments and irritating human meddling. The pressures of population increase and human disturbances will irreversibly damage and destroy the rich biodiversity that supports our water sources and environment. Since biodiversity is a vital component of ecosystems, conservation of biological resources has drawn a lot of attention in recent decades. Biological diversity, sometimes referred to as biodiversity, is defined for an ecosystem as "the variety and variability of living organisms which includes the genetic variability within species and their populations, the diversity and complexity or interrelationships of associated species and ecological processes which they influence."  The world's aquatic biodiversity is rapidly declining due to extinctions brought on by habitat loss, pollution, the introduction of exotic species, overexploitation, and other human activities (Moyle and Moyle, 1995). Despite making up only 0.1 percent of the world's water wealth, freshwater ecosystems are home to 40% of all known fish species, causing a significant loss of aquatic biodiversity (Nelson, 1994). 
	India is one of the megabiodiversity countries in the world and occupies the ninth position in terms of freshwater megabiodiversity (Mittermeier and Mittermeier, 1997). The amount and distribution of other organisms in an ecosystem are determined by fish, which are the keystone species. They are also very good indicators of the water quality and health of the environment (Biju Kumar, 2000). Nearly half of all vertebrates worldwide are fish. There are 21,723 known species of fish out of 39,900 species of vertebrates, 8,411 of which are freshwater species and 11,650 of which are marine. They inhabit nearly every type of aquatic environment (Jayaram, 1999). Fishes represents one of the most imperiled groups of animals and exhibit some of the highest rate of extinction (Bruton,1995,Richter et al., 1997;Cambray and Binaco,1998). In this regard, the current study has been conducted to record Hetwane Lake's fish biodiversity. Research on ichthyofauna may be important for understanding the nation's hydrobiological and climatic past.     
Freshwater ecosystems support disproportionately high biological diversity despite their limited spatial extent, while their biota are exposed to interacting pressures including habitat degradation, pollution, flow alteration, overexploitation, and biological invasions (Dudgeon et al., 2006; Reid et al., 2019). For the northern Western Ghats, district-level inventories are particularly valuable because fish assemblages combine widespread species with regionally important components and can provide baseline information for subsequent ecological assessment. In Raigad District, Katwate et al. (2012) documented 66 freshwater and secondary freshwater fish species across 31 families and reported cyprinids as the most species-rich group. Accordingly, a lake-specific inventory from Hetwane Lake can complement broader regional records by documenting the composition and relative representation of fishes at a local freshwater site without implying temporal trends that require standardized long-term monitoring.
Recent evidence reinforces the value of updated, site-specific inventories for freshwater conservation. A global assessment based on 23,496 freshwater fishes, odonates, and decapod crustaceans estimated that 24% of assessed species are at high risk of extinction, with pollution, dams and water extraction, agricultural pressures, and biological invasions among the recurrent threats (Sayer et al., 2025). Within Maharashtra, a multi-year survey of the Krishna River recorded 73 fish species and emphasized both high regional endemism and pressures from alien species, pollution, human settlements, and overfishing (Kumbar et al., 2021), while a 2021–2024 survey of the Yerla River similarly documented Cypriniformes dominance together with endemic and threatened taxa and locally reported pollution and exotic-species pressures (Bhoi-Kamble & Kumbar, 2025). These findings support the use of localized inventories such as the present Hetwane Lake survey as baseline records for subsequent standardized assessment of species occurrence and abundance.
MATERIALS AND METHODS :
	The present investigation was conducted at Hetwane Lake, an aquatic ecosystem spanning approximately 20 hectares with a mean water depth of 0.50 meters, situated in the Raigad District of Maharashtra, India. Field surveys and biological data collection were carried out over a continuous two-year tenure extending from February 2017 through January 2019 to capture seasonal variations in fish distribution and community structure. Fish specimens were collected periodically across diverse sampling stations within the lake and its surrounding floodplain zones. To ensure comprehensive sampling of varying habitats and swimming depths, multiple types of traditional and commercial fishing gear were deployed in collaboration with local fishermen. The gear matrix included cast nets, gill nets of varying mesh sizes, drag nets, scoop nets, and traditional regional traps. Samples were stratified and documented based on their relative abundance and spatial distribution within the lacustrine and floodplain environments. Immediately following collection, retrieved fish specimens were cleaned with clean water to remove debris and preserved in an 8% aqueous formalin solution to prevent tissue degradation and preserve diagnostic physical characters. The preserved specimens were transported to the laboratory for detailed morphometric and meristic examination. Taxonomic identification up to the species level was carried out using standard qualitative keys and authoritative taxonomic literature, primarily following Day (1878), Jayaram (1881, 1999), and Talwar and Jhingran (1991). Owing to the lack of prior scientific documentation regarding the ichthyofaunal diversity of Hetwane Lake, a primary field survey was conducted to assess baseline historical dynamics. Semi-structured, questionnaire-based interviews were administered to resident fishermen and local community inhabitants. This socio-ecological survey aimed to record traditional ecological knowledge (TEK) concerning past species richness, commercial yield, and relative shift in species abundance over time.
RESULT AND DISCUSSION :
	Ichthyofaunal diversity is an essential part of aquatic ecosystems, and protecting it is thought to be one of the main challenges to allowing for the sustainable use of natural resources. It can refer to a variety of fish species, such as genotypes or alleles within a population of piscian fish, species of life forms within a fish community, or species of life forms throughout aqua regimes, depending on the context and scale (Burton et al., 1992). 
The primary sources of water for this lake are land drainage, canals, and rainfall. The current analysis indicates that there are 34 species total, divided into 14 groups. There are four species in the Ophiocephalidae family and thirteen in the Cyprinidae. There are just three species in the family Anabantidae, compared to two in the families Bagaridae, Notopteroidei, and Centropomidae. Each of the following families contains one species: Mastacembelidae, Claridae, Cobitidae, Belonidae, Saccobranchidae, Siluridae, Tetradonitidae, and Amphipnoidae. Based on ichthyofaunal diversity study, Srivastava (1997) reported 111 species belonging to 64 genera under 24 families that are available in different aquatic habitat of state Maharashtra.The species richness is showed figure 1. 
              Figure 1:  Family wise representation of ichthyofauna in Hetwane lake 

	Family
	Species 
	Local name
	Abundance

	Notopteroidei
	Notopterus chitala(Hamilton-Buchnan)
Notopterus notopterus  (Pallas)
	Moya
Patra
	+
+

	
	
	
	

	Cyprinidae
	Amblypharyngodon mola(Hamilton-Buchnan)
Aspidoparia morar(Hamilton-Buchnan)
Catla catla (Hamilton-Buchnan)
Chela laubuca(Hamilton-Buchnan)
Cirrihinus mrigala(Hamilton-Buchnan)
Esomus danricus(Hamilton-Buchnan)
Labeo calbasu(Hamilton-Buchnan)
Labeo rohita(Hamilton-Buchnan)
Oxygaster bacaila (Hamilton-Buchnan)
Puntius cosuatis (Hamilton-Buchnan)
P. conchonius(Hamilton-Buchnan)
P. sophore(Hamilton-Buchnan)
P. ticto(Hamilton-Buchnan)
	Dhawai
Harduwa
Bhakur, Catla
Dendula
Nain
Dendua
Karauncha
Rohu
Chelhawa
Sidhari
Sidhari
Sidhari
Sidhari
	++
+
++++
++
++++
+
++
++++
+
++
++
++
+

	Cobitidae
	Lepidocephalichthys guntea (Hamilton-Buchnan)
	Nakti
	+

	Siluridae
	Wallago attu (Bloch & Schhneider)
	Pahin/Barari
	+

	Bagridae
	Mystus vittatus (Bloch)
Mystus  tengara (Hamilton-Buchnan)
	Tengara
Tengana
	+
+

	Saccobranchidae
	Heteropneustes fossilis (Bloch)
	Singhi
	+++

	Claridae
	Clarias batrachus (Linn.)
	Mangur
	++

	Belonidae
	Xenentodon cancila (Hamilton-Buchnan)
	Kauwa
	+

	Ophiocephalidae
	Channa gachua(Hamilton-Buchnan)
C. marulius (Hamilton-Buchnan)
C. punctatus (Bloch)
C. striatus (Bloch)
	Chanaga
Saur
Girai
Saur
	++
++
++
+

	Amphipnoidae
	Amphipnous cuchia (Hamilton-Buchnan)
	Anhaya Baam
	++

	Centropomidae
	Chanda nama (Hamilton-Buchnan)
	Chanari
	++

	
	C. ranga (Hamilton-Buchnan)
	Chanari
	+

	Anabantidae
	Anabas testudineus (Bloch)
Colisa fasciatus (Hamilton-Buchnan)
Glossogobius giuris (Hamilton-Buchnan)
	Kawai/Sumha
	++

	
	
	Khosti/Tikulia
	+++

	
	
	Bulla
	++

	Mastacembelidae
	Mastacembelus armatus (Lacepede)
	Baam
	+

	Tetradontidae 
	Tetradon cutcutia (Hamilton-Buchnan)
	Galphulani
	+


+: Least abundance, ++:Less abundance, +++:More abundance, ++++:Most abundance
                           Table. 1 Relative abundance of different species in Hetwane lake
Several species that were once widely distributed in the lake, such as Wallago attu, Channa striatus, Oxygaster spp., Notopterus spp., and Clarias batrachus, are now found in very small numbers, according to a selective questionnaire filled out by local fishermen and villagers. Freshwater fishes in emerging nations in Asia and Africa are more susceptible to extinction than those in other developing nations, according to Dudgeon (2003). A primary survey of locals and fishermen revealed that a few fish species, such as Clarias batrachus, Wallago attu, Channa striatus, Notopterus notopterus, N. chitala, Mystus vittatus, M. tengara, and Mastacembelus armatus, were widely available in earlier decades but are now undersized or at the very least undersized. This could be brought on by various contaminants, habitat changes, and overexploitation. 
	Predatory (carnivorous) fishes, such as Wallago attu, Channa striatus, and Clarias batrachus, as well as several others that flourish in the benthic zone of these water columns, are the least common, according to the current study (Table 1). Numerous chemical pollutants could be the cause of this. After being applied to agricultural land, the chemical pollutants eventually find their way into rivers, lakes, streams, and other aquatic ecosystems in large amounts due to pesticide spills or drift, agricultural runoff from the land, their volatile nature, or waste products from industrial, plant, animal, and human processes. The lake is eventually poisoned by these discharges, which come from a variety of sources, including contaminated groundwater, bottom silt, and air fallout from rain. Singh and Singh (2008) reported the impact of pesticide cypermethrin on reproductive physiology in cat fish H. fossilis during pre-spawning phase.
The predominance of Cyprinidae in the present inventory is consistent with the broader pattern reported from Raigad District by Katwate et al. (2012), where cyprinids were also the most species-rich group. This agreement provides a useful regional context for the family-level composition observed at Hetwane Lake, although differences in habitat coverage, sampling design, and spatial scale prevent direct comparison of absolute species richness between studies. The present record should therefore be interpreted primarily as a site-level inventory rather than as evidence of equivalence between the lake and the wider district fauna.
The dominance pattern observed at Hetwane Lake is also consistent with other Maharashtra freshwater surveys. Kumkar et al. (2017) reported Cypriniformes as the most species-rich order and Cyprinidae as the predominant family in the Hiranyakeshi River of the northern Western Ghats, whereas Wanjari et al. (2026) found Cypriniformes to be the most common order among 47 species in the lower Wainganga River and documented significant spatial and temporal variation in assemblage structure. This agreement supports the regional plausibility of cyprinid dominance, but it does not imply identical community structure because the compared studies differ in aquatic setting, sampling design, and temporal coverage (Kumkar et al., 2017; Wanjari et al., 2026).
The reported perceptions of reduced occurrence of several fishes warrant cautious interpretation because the manuscript does not present standardized historical catch data or contemporaneous measurements of environmental stressors. Nevertheless, habitat degradation, pollution, altered hydrology, overexploitation, and invasive species are widely recognized as major pressures on freshwater biodiversity (Dudgeon et al., 2006), and more recent synthesis indicates that these pressures can interact with emerging stressors to intensify conservation challenges (Reid et al., 2019). Thus, the local observations recorded in this study are best regarded as hypotheses for future testing through standardized abundance monitoring and environmental assessment rather than as evidence of a specific causal mechanism.
The suggestion that chemical pollution explains the scarcity of predatory or benthic fishes should therefore remain provisional. In the Ulhas River Estuary, Lal et al. (2020) documented a fish community in a system exposed to substantial anthropogenic stress and emphasized the need for updated biodiversity documentation and periodic evaluation of ecological structure. For Hetwane Lake, attributing the observed abundance pattern to contaminants would require concurrent measurements of water and sediment chemistry, habitat condition, fishing effort, and repeated abundance estimates; in the absence of such measurements, pollution is better treated as a candidate pressure rather than a demonstrated cause.
CONCLUSION: 
It is concluded that vibrant aquatic ecosystem harboring 34 fish species across 14 distinct families. The dominance of Cyprinidae, alongside significant representations from Ophiocephalidae and Anabantidae, reflects a balanced freshwater habitat capable of supporting diverse ecological niches. However, observational feedback from local fishing communities highlights a concerning decline in key native and economically vital taxa, including Clarias batrachus, Wallago attu, Channa striatus, and Mastacembelus armatus. To safeguard this aquatic biodiversity from further degradation, immediate conservation interventions, monitored fishing practices, and regular biological auditing of the reservoir are strongly recommended.
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