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Ichthyofaunal Diversity and Habitat Ecology of Dhir Beel (Wetland) of Dhubri District, Assam, India

Abstract
Dhir Beel, located in Dhubri District of Assam, India, is an ecologically significant freshwater wetland forming an integral part of the Chakrashila Wildlife Sanctuary. The wetland plays a crucial role in supporting diverse wildlife, particularly the endangered Golden Langur (Trachypithecus geei
), and serves as an important livelihood resource for local communities through fisheries. The present study aimed to assess the ichthyofaunal diversity of Dhir Beel and to evaluate key physicochemical parameters of water in order to understand the habitat ecology of fish species. Fish and water samples were collected from five selected sampling stations during the study period
. A total of 41 fish species belonging to 30 genera and 17 families were recorded. Cyprinidae emerged as the dominant family in terms of species richness. The analysis of water quality parameters indicated that the wetland maintains favourable conditions for fish growth and survival. 
Despite its rich biodiversity, the wetland is subjected to anthropogenic pressures. Therefore, conservation measures such as controlled harvesting, regulation of exotic species, and mitigation of water pollution are strongly recommended to ensure the long-term sustainability of native and endemic fish species.
Keywords: Physiochemical Parameters, Chakrashila Wildlife Sanctuary, Fish species, Water pollution, Conservation

Introduction

Wetlands are among the most productive and ecologically significant ecosystems, providing a wide range of environmental goods and services (Kathiresan, 2003; Roshith et al., 2013). 
The north-eastern region of India, particularly Assam, is endowed with numerous lentic freshwater systems locally known as b
eels, haors, anuas, holas, dolonis and jalahs. These wetlands collectively account for nearly 81% of the total lentic water area of the state.

India harbours a rich ichthyofaunal diversity comprising 2,662 native fish species belonging to 1,019 genera, 246 families and 42 orders, in addition to 291 exotic species (Sharma et al., 2014). Globally, Indian freshwater fish represent approximately 11% of total species, 24% of genera and 57% of families (National Biodiversity Strategy and Action Plan, 2005). Ichthyofaunal diversity refers to the variety and relative abundance of fish species within a defined aquatic ecosystem (Burton et al., 1992).

Wetlands and lakes contribute nearly 25% of total fish production in Assam (Chakravartty et al., 2012). However, increasing anthropogenic pressures such as overfishing, agricultural runoff, pollution and habitat modification have significantly altered wetland ecosystems, making fish populations highly susceptible to changes in water chemistry (Dutta et al., 2014). Water quality plays a decisive role in determining the distribution, productivity and survival of fish and other aquatic organisms (Moses, 1992).

Dhir Beel was selected for the present investigation because it serves as the primary water source for wildlife of the Chakrashila Wildlife Sanctuary and supports the livelihood and domestic needs of surrounding human settlements. The objective of this study was to assess the current status of ichthyofaunal diversity, abundance, distribution and conservation status, along with an evaluation of physicochemical parameters of water, in order to determine the suitability of the wetland as a fish habitat.
Study sites

Dhir wetland is located in Dhubri District of Assam, India within the geographical limits 26° 16' 55" N and 90° 21' 10" E 
(Fig.1). The wetland is situated 30 km from Kokrajhar town at the base of Chakrashila Wildlife Sanctuary which is very much famous for the endangered Golden Langur (Trachypithecus geei). This wetland is the main source of water for the wild animals of the Chakrashila Wildlife Sanctuary (CWS) and human populations of the area. The wetland is dominated by Gudusia chapra (Clupeidae) followed by Botia dario (Cobitidae) and Cabdio morar (Cyprinidae) respectively 
and covers an area of 1003 hectare of the district. During the rainy season, the wetland gets connected with the Brahmaputra River through a small river called Dhir River. 
The wetland is rich in aquatic flora and fauna and is a breeding ground for fish. 
Five sampling stations were taken up for the random collection of fish species and water samples for study purposes (Table 1).

Table 1: Geographical location of sampling stations.

	Sampling station
	Latitude
	Longitude

	Station I
	26°16'28.9"N
	90°23'45.3"E

	Station II
	26°16'8.6"N
	90°23'25.5"E

	Station III
	26°16'25.2"N
	90°22'36.9"E

	Station IV
	26°17'4.8"N
	90°22'36.9"E

	Station V
	26°16'45.5"N
	90°22'59.1"E
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Fig. 1. Map showing Dhir wetland, Dhubri, Assam.
Material and Methods

Fishes were collected regularly from the sampling stations with the help of fishermen throughout the period of the study
. Fishes were examined, counted and a few specimens (5-10) were preserved in formalin (10%) and transported carefully to the laboratory for further analysis. Identification of Fishes was followed by standard method given by Jayaram, 2010 and Vishwanath, 2002. 

The fish diversity indices were calculated as per standard method.
H' = - Σ pi log (pi), where H' = The Shannon-Weaver Diversity Index and pi = the relative abundance of each group of organisms.

Water samples were collected from five selected stations in 1-liter plastic bottles for physiochemical analysis such as Temperature, pH, Free Carbon dioxide (FCO2), Turbidity, Total Dissolved solids (TDS), Total alkalinity (TA), Total Hardness (TH), Dissolve oxygen (DO), Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Nitrate, Chloride, Sulphate and Phosphate. The water temperature, pH and FCO2 were recorded at the sampling site itself. 
All the physio-chemical parameters were analysed using the standard method prescribed by APHA, 2005 and Trivedy and Goel, 1986.
Result and Discussion
Species diversity, abundance and distribution

               In this present study, a total of 41 species of ichthyofauna species were recorded. The recorded fish species belong to 17 families (Table 2). Cyprinidae is the most dominant family, comprising 14 species followed by Bagridae and Cobitidae, each having 4 species (Fig. 2). The annual catch of fish species was maximum for Cyprinidae with 214 species followed by Cobitidae and Clupeidae, each having 85 and 71 species respectively (Fig. 3).

The Shannon–Weiner diversity index of the fish species indicated a strong relationship with overall species richness, showed overall index of 2.32 indicating lowest diversity index contributed by the collected fish species of the wetland. The highest fish diversity was recorded during Retreating Monsoon season, whereas lowest diversity was recorded during Pre-Monsoon season.

According to IUCN status (2015), 5 species were categorized as endangered, 16 species vulnerable, 16 species near threatened, 3 species less concern and 1 species not evaluated. The Relative Abundance of Gudusia chapra of Clupeidae family was relatively higher (8.24 %) among all the collected fish species, followed by Botia dario (Cobitidae family) and Cabdio morar (Cyprinidae family) with 7.82 % and 6.42 % respectively. Dhir beel is an important wetland ecosystem in Dhubri District, Assam. 
Water quality of the wetland has been investigated to find out its suitability for the growth and survival of fish fauna. 
The study reveals that the physical habitat variation at all five sampling stations plays a key role in the distribution of fish species in the wetland and is within the permissible limit. Dissolved oxygen concentrations of 5.0 mg l-1or more are acceptable for most aquatic organisms (Vishwanath et al. 2007). Water with BOD of more than 3 mg l-1 is considered suitable for aquatic organisms which is in accordance with the present study. Nitrate levels in freshwater are usually less than 1 mg l-1 but manmade sources of nitrate may elevate levels above 3 mg l-1. Levels above 10 mg l-1 in drinking water can cause a potentially fatal disease in infants called methemoglobinemia 
or Blue baby Syndrome. Phosphate concentration was little above the standards because of application of inorganic phosphate fertilizers in the nearby agricultural field. Bhalerao and Gholap, 2012 have studied the effect of less quantity of plankton on the diversity of fish fauna species at Kasar Sai Dam, Pune due to the absence of essential nutrients required for the growth of microorganisms. Nevertheless, the water quality of the wetland is in optimum condition for the survival of many species of fish. It was observed that among all the habitat attributes, pH, dissolved oxygen and BOD are the key habitat features that are found to be the important variables in determining the fish species distribution in the Dhir wetland. The variations in the habitat attributes like pH, dissolved oxygen, BOD and turbidity across these five sampling stations were attributed to different anthropogenic activities. The significance of habitat was endorsed with evidence suggesting species occurrence is driven more by the relationship with abiotic factors than species interaction (Peres-Neto, 2004). Moreover, the findings indicate that the Dhir Beel is still very rich in terms of fish species diversity.
Table 2. Fishes of Dhir beel, Assam along with its IUCN status, 2015

	Sl. No.
	Scientific Names
	Family
	Local Name
	IUCN Status, 2015

	1
	Acantocobitis botia (Ham-Buch)
	Cobitidae
	 Balibotia/Balli-potiah
	EN

	2
	Ailia coilia (Ham-Buch)
	Schilbeidae
	Kadali/Kondoli 
	VU

	3
	Anabas testudineus (Bloch)
	Anabantidae
	Kawai
	VU

	4
	Batasio tengana (Ham-Buch)
	Bagridae
	Batasimas 
	LC

	5
	Botia dario (Ham-Buch)
	Cobitidae
	Gethu/Botia
	VU

	6
	Botia lohachata (Chaudhuri)
	Cobitidae
	-
	EN

	7
	Botia rostrata (Gunthur)
	Cobitidae
	Gethu
	VU

	8
	Cabdio morar (Ham-Buch)
	Cyprinidae
	Moah 
	NT

	9
	Catla catla (Ham-Buch)
	Cyprinidae
	Bhakua
	VU

	10
	Chanda nama (Ham-Buch)
	Ambassidae
	Chanda
	NT

	11
	Channa striata (Bloch)
	Channidae
	Shol
	LC

	12
	Chela atpar (Ham-Buch)
	Cyprinidae
	Selkona
	NT

	13
	Chela laubuca (Ham-Buch)
	Cyprinidae
	 Laupatia/Laupati
	LC

	14
	Chitala chitala (Ham-Buch)
	Notopteridae
	Chital
	EN

	15
	Cirrhinus reba (Ham-Buch)
	Cyprinidae
	Lachim
	VU

	16
	Cirrhinus mrigala (Ham-Buch)
	Cyprinidae
	Mirika
	EN

	17
	Clarias magur (Ham-Buch)
	Clariidae
	Magur
	VU

	18
	Eutropichthys murius (Ham-Buch)
	Schilbeidae
	Bosa
	NT

	19
	Eutropichthys vacha (Ham-Buch)
	Schilbeidae
	Basa/Tunti
	EN

	20
	Glossogobius giuris (Ham-Buch)
	Gobiidae
	Panimutura
	NT

	21
	Gudusia chapra  (Ham-Buch)
	Clupeidae
	Karoti
	VU

	22
	Heteropneustes fossilis (Bloch)
	Heteropneustidae
	Singhi
	VU

	23
	Hilsa ilisha (Ham-Buch)
	Clupeidae
	Ilish
	VU

	24
	Hypophthalmichthys molitrix (Valenciennes)
	Cyprinidae
	Silver carp
	NE

	25
	Labeo bata (Ham-Buch)
	Cyprinidae
	Bhangone
	NT

	26
	Labeo calbasu (Ham-Buch)
	Cyprinidae
	Mali/Kaliajora
	NT

	27
	Labeo gonius (Ham-Buch)
	Cyprinidae
	Kurhi
	VU

	28
	Labeo rohita (Ham-Buch)
	Cyprinidae
	Rohu
	NT

	29
	Macrognathus aculeatus (Bloch)
	Mastacembelidae
	Tora, Turi
	VU

	30
	Mystus vittatus (Bloch)
	Bagridae
	Tingorah
	VU

	31
	Nandus nandus (Ham-Buch)
	Nandidae
	Bhetki
	NT

	32
	Notopterus notopterus (Pallas)
	Notopteridae
	Kandhuli
	NT

	33
	Parambasis ranga (Ham-Buch)
	Ambassidae
	Chanda 
	NT

	34
	Puntius chola (Ham-Buch)
	Cyprinidae
	Puthi
	VU

	35
	Puntius conchonius (Ham-Buch)
	Cyprinidae
	Puthi
	VU

	36
	Puntius ticto (Ham-Buch)
	Cyprinidae
	Puthi
	NT

	37
	Mystus aor (Ham-Buch)
	Bagridae
	Arii
	NT

	38
	Spereta seenghala (Sykes)
	Bagridae
	Arii
	VU

	39
	Trichogaster fasciatus (Schneider)
	Belontiidae
	Kholihona
	NT

	40
	Wallago attu (Bloch)
	Siluridae
	Barali
	NT

	41
	Xenentodon cancila (Ham-Buch)
	Belonidae
	Kokila
	NT


DD, Data deficient; EN, Endangered; LC, Least Concern; NE, Not Evaluated; NT, Near Threatened, VU, Vulnerable
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Fig. 2.  Family-wise abundance of fish species of Dhir Wetland.
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Fig. 3. Representations of species occurring in each family (January, 2015 – December, 2015)

Physico-Chemical parameters analysis
Fish and other aquatic life are affected by the sudden rise in pH. The pH value of the wetland was found to be in the range of 6.3 to 7.8, showing slightly acidic to basic in nature. The Free Carbon dioxide (FCO2) level was found to be minimum in the winter season and maximum in the monsoon period. The level of FCO2 in all the sampling sites was estimated to be in the range of 2.2 mg l-1 to 8.8 mg l-1. The levels of Dissolved Oxygen (DO) were estimated between the ranges of 7.3 mg l-1 and 11.7 mg l-1 with a minimum value in the winter season and maximum in the monsoon period. The estimated values of alkalinity in all sampling sites were found between the ranges of 32 mg l-1 and 44 mg l-1 throughout the annual cycle. The highest value of alkalinity was recorded in the retreating monsoon period due to traditional fishing activities making the profundal zone of the wetland muddy in nature. The levels of BOD were estimated between the ranges of 2.1 mg l-1 and 2.8 mg l-1, with a minimum in the winter season and a maximum in the monsoon season which may be due to dilution factor. Similarly, the phosphate, nitrate and sulphate concentration were estimated highest in the retreating monsoon period and lowest in the winter. Likewise, the highest value of chloride was estimated in pre-monsoon period due to anthropogenic activity whereas, the lowest value was recorded in the monsoon season. The estimated value of hardness in all the sampling stations was recorded between 31 mg l-1 and 53 mg l-1, lowest estimated in winter and highest being in retreating-monsoon. Water transparency varied seasonally among all the study sites from 1.12 NTU to 2.32 NTU with an average of (1.45 NTU). It was slightly turbid in the Monsoon season which may be due to surface and agricultural run-off, soil erosion and siltation. All the physicochemical attributes have been represented diagrammatically in (Fig. 4).
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Fig. 4. Seasonal variation of water quality parameters of Dhir Wetland, Dhubri: pH (A), DO (B), FCO2 (C), Alkalinity (D), BOD (E), COD (F), Hardness (G), Turbidity (H), Chloride (I), Phosphate (J), Nitrate (K), Sulphate (M).
Conclusion

Despite being subjected to increasing anthropogenic and natural pressures, Dhir Beel continues to support rich ichthyofaunal diversity and favourable water quality conditions. The wetland plays a vital ecological and socio-economic role by sustaining wildlife and providing livelihood opportunities for local communities. However, unsustainable fishing practices, pollution and habitat disturbances pose significant threats to its ecological integrity. Effective conservation strategies, including awareness programmes, enforcement of fishing regulations, controlled harvesting and pollution control, are urgently required to ensure the long-term sustainability of the wetland ecosystem and its fish diversity.
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