


STUDIES ON ICHTHYOFAUNAL DIVERSITY OF BARABAR DAM AT WANAVAR, JEHANABAD, BIHAR, INDIA


Abstract
Fishes play an important role in food chain, food web , energy flow and in  flux of nutrients cycling. The various parameters including  physico-chemical characteristics of the water, availability of food items , suitable breeding ground etc. determine the diversity of Ichthyofauna. The present study deals with Ichthyofaunal diversity of Barabar dam at Wanavar in Jehanabad district. The study was  carried out from January 2024 to December 2024. The captured fish specimens were preserved in 10 % formalin for detailed examination in laboratory. In the laboratory, the fish specimens were washed to remove debris and mucous and  identified. Sometimes the specimens were also preserved to 70 % alcohal for further study. The various parameters  for analysis of  Ichthyofaunal  diversity   were  used such as Index of Dominance, Index  of Frequency , Shannon- Wiener Index (1948) and Shannon Equitability Index. During intensive and extensive study 44 species were noted which belong to 24 genera, 13 families and 7 orders. The most dominant order was reported cypriniformes (43.18 %) followed by Siluriformes (25 %) , Ophiocephaliformes (11.36 %), Synbranchiformes  (6.81)  , Clupeiformes (6.81 % ), Perciformes (4.85 %) and Gobiiformes (2.27 %).  Siltation during monsoon , low water content and high temperature during summer and pollution by agro farming were the major threat of ichthyofaunal diversity. The heavy siltation during monsoon and intense sunshine, hot climate condition and low water content during summer along with pollution by agrofarming were the major threat of Ichthyofaunal biodiversity. The robustness  and adaptiveness of fish species  also governed their abundance.
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INTRODUCTION
         India has a potential resources  of inland fresh water which provide suitable habitat for aquatic  organisms. The Ichthyofaunal diversity is a valuable parameter to give an idea  regarding status of water bodies  viz;   quality of water , their productivity and serve as a bioindicator.
       The fish population is dwindling through out the world  due to  various anthropogenic activities. The decline of the fish population that causes negative impact on homeostasis of  aquatic ecosystem and even to human being as well . The anthropogenic  activities such as modification of habitat, pollution of water bodies, capture of fishes during breeding season, un scientific practice of capturing  of fishes, mesh size of net etc. that affect the population of fishes (Plafkin et.al.1989; Silago and Bohmer 2001 ; Vijayalaxmi et.al.2010 ; Tiwari , 2011).
           The fishes are cheap and chief source of proteins and minerals that account about 25 % of all vertebrates. Over 2500 fish species are well known out of which approximately  930 species belong to  fresh water. The world population is increasing exponentially  by geometric mean rather than arithmatic mean  and their economic  development of the nation is also contibuted by fishes (Sikoki and Otobotekere ,1999; Gharaei et.al.;2011).  About 38 %  of these species are of considerable economic and scientific value. Fishes play an important role in food chain , food web , energy flow and in  flux of nutrients cycling. The various parameters including  physico-chemical characteristics of the water, availability of food items , suitable breeding ground etc. determine the diversity of Ichthyofauna ( Baker et.al.1993; Abbasi ,1997).
    The fresh water fishes are an important contibutor of global biodiversity (Reid et.al. , 2013). India occupies ninth position in terms of fresh water mega biodiversity (Mettermeir et.al ,1977) . The state of Bihar has a potential resource of lotic and lentic water which provide suitable habitat for ichthyofauna. To maintain the sustainable development and homeostasis of ecosystem survillance of fish fauna is required . Several workers  such as Panadarkar et.al (2014) , Khodake et.al.(2014) and  Kharat et.al  (2012) have worked in the field of fish faunal diversity. In the present study an attempt have been made to know the ichthyofaunal diversity of Barabar dam.

MATERIALS AND METHODS
[bookmark: _GoBack]
STUDY AREA
The Brabar dam is located in surrounding area of Wanavar hill in Jehanabad district. Its geographical coordinates are  25° 0’20’’ N  latitude and 85° 3’ 40’’ E  longitude. The dam  helps to control the flood of Falgu river and prevent water wastage and serving as a critical resource of  irrigation of the region  Makhdumpur, Ghosi and Hulasganj block of Jehanabad district .  The dam receive water  from Falgu river during monsoon. The Falgu river  flows north easterly and passes opposite to Barabar hills  meandering at several places  and merge with Punpun  river and meet  finally with Ganga river at Fatuha . The dam become flooded during monsoon and water lever goes down or even dry up during summer. The Selected area is lush green and has potential fish landing avenue  during onset of monsoon  from the river Ganga  which is due to their  suitable feeding and breeding ground (Fig.1).
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Fig. 1  Study area  Barabar dam at Wanavar ,  Jehanabad.

The fish specimens were collected weekly with the help of tribal people called  ‘’ Bhuyian’’ by using various modus- operandi such as drag net , cast net, gill net , bag net,  mosquito net , hook and lines and by manually picking. The sampling were carried out in all the seasons . The captured fish specimens were preserved in 10 % formalin for detailed examination in laboratory .In the laboratory , the fish specimens were washed to remove debris and mucous and  identified . Sometimes the specimens were also preserved to  70 % alcohal for further study. The meristic and morphometric characters  such as  body shape, fin  formula, scale patterns, colouration  were carried out  and fishes were identified up to species level. The identification of collected and preserved fish specimens were  made by using the standard literature of Day (1958) ,  Jhingran  and Talwar (1991) , Dutta Munshi and Srivastava  (1988) , Jayaram (2010) and Hamilton (1822).The various parameters  for analysis of  Ichthyofaunal  diversity   were  used such as Index of Dominance (Simpson’s Diversity   Index , 1949 ) , Index  of Frequency , Shannon- Wiener Index (1948) and Shannon Equitability Index , given as :

Simpson’s  Dominance Index(C) :     ∑ (ni / N)2
                                       Where , ni =  number of individuals in  each species
                                                      N=  Total number of individuals in all  species of  a community 
Index of frequency or Probability Index (F or Pi) =   ni/ N                                                                                  
Shannon- Wiener Index   of General Diversity (H ) = -∑ pi . ln( pi)
Shannon Equitability Index (EH) = H / ln (S)
                         Where,  S= number of species in the community                                                                       
RESULTS AND DISCUSSION 
        The total 44 fish species were noticed during study period  which falls in  7 orders namely cypriniformes , siluriformes  ophiocephaliformes , synbranchiformes , clupeiformes , gobiiformes  and perciformes.  Cypriniformes was the most abundant  fish richness order and Gobiiformes was the least one. ( Table -1 and Fig.2).
      In the present study the ichthyofaunal diversity of Barabar dam were consists of 7 orders 13 families , 24 genera and 44 species. In  order wise richness the cypriniformes contributed  43.18 % followed by siluriformes  25 % ,  ophiocephaliformes 11.36 % , synbranchiformes  and clupeiformes  6.81 % each , perciformes 4.55 % and gobiiformes 2.27 %. In cypriniformes Puntus and Labeo were observed in significant number. (Fig.2).
 The family wise distribution is concerned , Cyprinidae formed 40.9 % followed by Bagridae & Channidae 11.36 % each , Mastacembellidae and Siluridae 6.18 %  each , Notopteridae and Ambassidae 4.55 % each and Gobiidae , Shilbeidae , Cobitidae , Heteropneustidae and Engraulidae 2.27 % each. (Table-2 & Fig.3).
    In the present investigation the genera and species were intensively observed of different orders. The total 11 genera and 19 species for cypriniformes , 6 genera and 11 species  for siluriformes, 1 genera and 5 species  for ophiocephaliformes, 2 genera and 3 species for both clupeiformes and synbranchiformes, 1 genera and 2 species for perciformes and 1  genera  and 1 species for  gobiiformes were observed.
 The family cyprinidae comprized of 4 species of Labeo, 2 species of Salmostoma, 2 species of Cirrhina and 1 species each of Pseudogaster, Rasbora , Aspidoparia, , Amblypharyngodon, Brachydanio, Catla and Lepidocephalus.
The family Bagridae contributed 5 species of genus Mystus. Siluridae contributed 1 species of Wallago and 2 species of Ompak. Channidae showed 5 species of genus Channa. The family Mastacembelidae contributed 2 species of genus Mastacembellus and 1 species of Macrognathus. Notopteridae and Ambassidae showed 2 species each of genus Notopterus and Chanda respectively.The family Claridae , Hetropneustidae, Schibeidae, Engrulidae and Gobiidae showed 1 species each of genus , Clarius,Heteropneustes, Alia, Setipinna, Glossogobius respectively during study period.
   The Community of Ichthyofaunal diversity  of Barabar dam was analyzed  for various parametes such as Index of Dominance, Index of frequency , Schannon –Wiener Index and Shannon Equitability index. 
    The maximum Index of Dominance  and frequency were observed for Puntius sophore (0.00384 & 0.06) followed by Puntius sarana (0.00316 & 0.056) respectively. The minimum Index of Dominance and frequency were noted for Labeo rohita,Cirrhinus mrigala and Channa  gachua (0.00001 & 0.004) respectively.
     Shannon  -Wiener Index (H)  and Shannon Eqitability Index ( EH) were observed  3.78  & 0.9947 respectively which showed species richness and evenness in the exixting  Ichthyofaunal community  of Barabar dam. (Table-3).

Table 1 :  Ichthyofaunal biodiversity  list of Barabar dam at Wanavar , Jehanabad.
	S.NO
	      ORDER
	% CONTRIBUTION
	  FAMILY
	    SCIENTIFIC  NAME
	FREQUENCY
	  IUCN    STATUS

	1
	Cypriniformes
	43.18
	 Cyprinidae

















	Puntius  sophore(Ham.)
Puntius  ticto (Ham.)
Puntius  sarana (Ham.)
 Puntius  chola (Ham.)
Labeo  rohita (Ham.)
Labeo calbasu (Ham.)
Labeo  fimbriatus (Bloch.)
Labeo  bata (Ham.)
 Salmostoma  clupeoides (Bloch.)
 Salmostoma  bacaila (Ham.)
 Psedogaster  gora (Ham.)
 Rasbora  daniconius  (Ham.)
Aspidoparia  morar  (Ham.)
Amblypharyngodon  mola (Ham.)
Brachydanio  rerio (Ham.)
Catla  catla (Ham.)
Cirrhinus mrigla (Ham.)
Cirrhinus  reba (Ham.)
	Penty
Plenty
Plenty
Plenty
Average
Average
Minimum
Minimum
Plenty
Plenty
Average
 Minimum
Minimum
Plenty
Minimum
Average
Minimum
Minimum
	LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC 
LC
LC
LC

	
	
	
	Cobitidae
	Lepidocephalus guntia  (Ham.)
	Minimum
	

	2
	Siluriformes
	  25
	Bagridae




	Mystus  vitatus  Bloch.)
Mystus  cavasius (Ham.)
Mystus  bleekeri  (Day)
Mystus  aor (Ham.)
Mystus  seenghala (Sykes)
	Penty
Plenty
Plenty
Minimum
Minimum
	LC 
LC
LC
LC
LC

	
	
	
	Siluridae


	Wallago attu (Bloch.)
Ompak padba (Ham.)
Ompak bimaculatus  (Bloch.)
	Average
Average
Rare
	VU
NT
NT

	
	
	
	Schilbeidae
	Alia coila  (Ham.)
	Average
	NT

	
	
	
	 Claridae
	Clarius batrachus (linn.)
	Plenty
	LC 

	
	
	
	Heteropneustidae
	Heteropneustes  fossilis (Bloch.)
	Minimum
	LC

	3
	Ophiocephaliformes         
	11.36
	Channidae
	Channa  punctatus (Bloch.)
Channa  marulius (Ham.)
Channa  striatus  (Bloch.)
 Channa  orientalis  (Bloch.)
Channa gachua (Ham.)
	Plenty
Average
Plenty
Average
Minimum
	LC 
LC
LC
VU
LC

	4
	Synbranchiformes               
	6.81
	Mastacembelidae
	Mastacembelus  armatus (Bull.)
Mastacembelus   Pancalus (Ham.)
Macrognathus aculeatus (Bloch.)
	Average
Average
Average
	LC 
LC
LC

	5
	 Clupeiformes
	6.81
	 Notopteridae

	Notopterus  chitala Ham.)
Notopterus  notopterus (Pallas)
	Rare
Rare
	NT
LC

	
	
	
	Engraulidae
	Setipinna  phasa  (Ham.)
	Minimum
	LC

	6
	  Perciformes
	4.55
	Ambassidae
	Chanda nama (Ham.)
Chanda ranga (Ham.)
	Plenty
Average
	LC
LC

	7
	Gobiiformes 
	2.27
	Gobiidae 
	Glossogobius gutum (Ham.)
	Rare
	LC

	                   LC= Least concern                     VU =  Vulnerable                NT = Nearly Threatened



Table -2 :Family wise percentage distribution of Ichthyofauna in barabar dam at Wanavar,Jehanabad   
	S.NO.
	FAMILY
	PERCENTAGE    (%)

	1
	Cyprinidae
	40.90

	2
	Cobitidae
	2.27

	3
	Notopteridae
	4.54

	4
	Engrulidae
	2.27

	5
	Mastacembelidae
	6.84

	6
	Channidae
	11.36

	7
	Bagridae
	11.36

	8
	Siluridae
	6.81

	9
	Schilbeidae
	2.27

	10
	Claridae
	2.27

	11
	Heteropneustidae
	2.27

	12
	Ambassidae
	4.54

	13
	Gobiidae
	2.27


                                                 
















Table 3 : Community analysis of Ichthyofaunal   biodiversity of Barabar dam .
	S.NO
	    SCIENTIFIC  NAME
	 No
	Frequency  (F or Pi)
	ln pi
	Pi . ln pi
	Index of Dominance (C)

	1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
	Puntius  sophore  (Ham.)
Puntius  ticto (Ham.)
Puntius  sarana (Ham.)
 Puntius  chola (Ham.)
Labeo  rohita (Ham.)
Labeo calbasu (Ham.)
Labeo  fimbriatus (Bloch.)
Labeo  bata (Ham.)
 Salmostoma  clupeoides (Bloch.)
 Salmostoma  bacaila (Ham.)
 Psedogaster  gora (Ham.)
 Rasbora  daniconius  (Ham.)
Aspidoparia  morar  (Ham.)
Amblypharyngodon  mola (Ham.)
Brachydanio  rerio (Ham.)
Catla  catla (Ham.)
Cirrhinus mrigla (Ham.)
Cirrhinus  reba (Ham.)
	31
20
28
21
13
6
3
2
18
15
13
4
5
14
3
4
2
2
	0.062
0.040
0.056
0.042
0.026
0.012
0.006
0.004
0.036
0.030
0.026
0.008
0.01
0.028
0.006
0.008
0.004
0.004
	-2.780
3.218
-1.251
-1.376
-3.649
-4.42
-5.115
-6.214
-3.324
-3.506
-3.649 
-4.823
-4.605
-3.575
-5.115
-4.823
-6.214
-6.214
	-0.1723
-0.1287
-0.0701
0.0578
-0.0948
-0.053
- 0.0306
-0.0248
-0.119
- 0.1051
-0.0948
-0.0386
-0.0460
-0.10011
-0.00306
-0.0386
-0.248
-0.248
	0.00384
0.0016
0.00316
0.00176
0.000676
0.00144
0.000012
0.00010
0.01296
0.0009
0.000676
0.000064
0.0001
0.000784
0.000012
0.000064
0.000010
0.000010

	
	Lepidocephalus guntia  (Ham.)
	12
	0.024
	-3729
	-0.08951
	0.000576

	20
21
22
23
24

25
26
27
28
29
30
	Mystus  vitatus  Bloch.)
Mystus  cavasius (Ham.)
Mystus  bleekeri  (Day)
Mystus  aor (Ham.)
Mystus  seenghala (Sykes)
	17
18
14
4
4
	0.034
0.036
0.028
0.008
0.008
	-3.381
-3.224
-3.75
-4.823
-4.823
	-0.1149
-0.119
-0.1001
-0.0386
-0.0386
	0.001156
0.01296
0.000784
0.000064
0.000064

	
	Wallago attu (Bloch.)
Ompak padba (Ham.)
Ompak bimaculatus  (Bloch.)
	14
15
3
	0.028
0.03
0.006
	-3.75
-3.506
-5.115
	-0.1001
-0.1051
-0.0306
	0.000784
0.0009
0.000012

	
	Alia coila  (Ham.)
	15
	0.03
	-3.506
	-0.1055
	0.0009

	
	Clarius batrachus (linn.)
	11
	0.022
	-3.816
	-0.0839
	0.000484

	
	Heteropneustes  fossilis (Bloch.)
	11
	0.022
	-3.816
	-0. 0839
	0.000484

	31
32
33
34
35
	Channa  punctatus (Bloch.)
Channa  marulius (Ham.)
Channa  striatus  (Bloch.)
 Channa  orientalis  (Bloch.)
Channa gachua (Ham.)
	20
10
16
9
2
	0.04
0.02
0.032
0.018
0.004
	-3.218
-3.912
-0..032
-4.017
-6.214
	-0.128
-0.0782
--0.110
-0.0723
-0.248
	0.0016
0.0004
0.001024
0.000324
0.000010

	36
37
38
	Mastacembelus  armatus (Bull.)
Mastacembelus   Pancalus (Ham.)
Macrognathus aculeatus (Bloch.)
	14
12
8
	0.028
0.024
0.016
	-3.75
-3.720
-4.135
	-0.1001
-0.08951
-0.0661
	0.000784
0.000576
0.000256

	39
40
41
	Notopterus  chitala Ham.)
Notopterus  notopterus (Pallas)
	13
9
	0.026
0.018
	-3.649
-4.017
	-0.0948
-0.0723
	0.000676
0.000324

	
	Setipinna  phasa  (Ham.)
	12
	0.024
	-3.729
	-0.08951
	0.000576

	42
43
	Chanda nama (Ham.)
Chanda ranga (Ham.)
	14
8
	0.028
0.016
	-3.750
-4.135
	-0.1001
-0.0661
	0.000784
0.000256

	44
	Glossogobius gutum (Ham.)
	11
	0.022
	-3.816
	-0.0839
	0.000484

	
	
	
	
	
	∑pi . ln(pi)
  =  - 3.78
 
	

	
H  = -∑ pi . ln( pi)                                                                                 EH =  H / ln (S)
     =3.782                                                                                                     0.99947






















                                                                       ORDERS  
  Fig.2: Bar graph showing Order wise distribution of Ichthyofauna in Barabar dam at Wanavar,Jehanabad.    
                                                                    
 



Fig. 3 : Family wise percentage distribution of Ichthyofauna in Barabar dam at Wanavar,jehanabad .  
 The total 87 species including 36 genera of cyprinidae family were reported by Sharma (2008) in fresh water bodies in Nepal. Sharma et.al. (2007) also  reported  29 species of fishes belonging to 6 orders from Krishnapura lake, Indore and stated that the Cypriniformes was  the dominant  with 15 species followed by Siluriformes with 6 species. 11 species of 10 genera belonging to cyprinidae family was reported by shinde (2009) from Harsul  Savangi dam in Aurangabad district , Maharashtra.  Sakhare (2001) observed 23 species  of 7 orders belonging to cyprinidae family from Jawalgoan reservoir of Solapur district.  Khedkar Gynanath (2005) reported 37 species  from Issapur dam in Yavatmal district out of which 20 species belonged to cyprinidae family.
       Arvind Balasaheb  Harkar (2025) also reported 21 fish species belonging to 5 orders and 6 families from the nearby Vishnu Reservoir and  25 species from Painganga river. Goswami and Goswami (2006)  have identified 54 species belonging  to 36 genera under 22 families in Jamlai Wetland Assam. 
      In the present study the cyprinididae family  showed species richness which is an accord with the above findings.  The total 44 species of 7 orders and 13 families were recorded . Most of them were categorized under least concern (LC) according to IUCN Red  list of Threatened species.Wallago attu and Channa orientalis were placed under the category of Vulnerable (VU) where as  Ompak padba ,  Ompak bimaculatus , Alia coila and Notopterus chitala were categorized under Nearly Threatened (NT) species.      
  The heavy siltation during monsoon and intense sunshine, hot climate condition and low water content during summer along with pollution by agrofarming were the major threat of Ichthyofaunal biodiversity. The robustness  and adaptiveness of fish species  also governed their abundance.
CONCLUSION
    Barabar dam was highly productive in nature and received  huge amount of allochthonous materials during monsoon from the adjoining area. It provided suitable breeding  and feeding ground  and had potential resources of  ichthyofaunal biodiversity. However some natural and man made biodiversity threat was observed .To maintain the homeostasis of ecosystem and species richness  regular monitoring of water bodies are required.
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Series 1	Cypriniformes	Siluriformes   	Ophiocephaliformes	Clupeiformes	Synbranchiformes	Perciformes	Gobiiformes	43.18	25	11.36	6.81	6.81	4.55	2.27	Series 2	Cypriniformes	Siluriformes   	Ophiocephaliformes	Clupeiformes	Synbranchiformes	Perciformes	Gobiiformes	0	0	0	0	0	C	
Cyprinidae	Bagridae	Channidae	Engrulidae	Mastacembelidae	Siluridae	Claridae	Schilbeidae	Cobitidae	Heteropneustidae	Notopteridae	Gobiidae	Ambassidae	40.9	11.36	1.36	2.27	6.84	6.81	2.27	2.27	2.27	2.27	4.54	2.27	4.54	0	
Cyprinidae	Bagridae	Channidae	Engrulidae	Mastacembelidae	Siluridae	Claridae	Schilbeidae	Cobitidae	Heteropneustidae	Notopteridae	Gobiidae	Ambassidae	0	0	0	0	0	0	0	0	0	0	0	0	0	
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