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Abstract 

The present study investigates the limnological parameters and fish diversity of Maroda Tank-II, a significant 

freshwater body located in Bhilai, Chhattisgarh. The aim was to assess the ecological status of the reservoir 

and its capacity to support aquatic biodiversity, especially ichthyofauna. Seasonal sampling was conducted 

over a one-year period to capture seasonal variations in water quality and fish population dynamics. 

Physicochemical parameters including temperature, pH, conductivity, free CO2, Dissolvedoxygen (DO), 

alkalinity, hardness, chloride, sulfate and nutrient concentrations (nitrates and phosphates) were measured. 

The results indicated that water quality remained within acceptable limits for sustaining aquatic life, though 

slight seasonal fluctuations were observed, especially during the monsoon and summer months. Fish diversity 

was assessed using standard sampling methods and taxonomic identification. A total of 19 fish species were 

documented, representing 15 generaand 08 orders. The Cyprinidae family was the mostdominant, followed by 

Channidaeand Siluridae. Species such as Labeorohita, Cirrhinus mrigala, Channa stritus, and Mystus tengra 

were commonly encountered. The study concludes that Maroda Tank-2 supports a healthy aquatic ecosystem 

with considerable fish diversity, influenced by favorable limnological conditions. These findings are crucial for 

conservation efforts, sustainable fisheries development, and future ecological assessments. Regular monitoring 

and pollution control measures are recommended to maintain the ecological integrity of this urban freshwater 

resource. 
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I. Introduction 

Freshwater ecosystems play a pivotal role in sustaining biodiversity, regulating hydrological cycles, 

and supporting local livelihoods [1,2,3,4]. Among these, small freshwater bodies like ponds, lakes, and tanks 

serve as critical habitats for a variety of aquatic organisms, particularly fish species that are essential to 

ecological balance and human nutrition [5,6,7]. In India, traditional water bodies often constructed for irrigation 

or domestic use have evolved into biodiversity hotspots, offering an accessible lens into limnological dynamics 

and faunal diversity [8,9,10,11,12]. One such important aquatic system is Maroda Tank-2, located in Bhilai, a 

city in the state of Chhattisgarh known for its industrial significance and evolving urban landscape [13,14]. 

Maroda Tank-2, although modest in size, holds considerable ecological and socio-economic value [15]. Its 

waters are utilized not only for household and irrigation purposes but also as a source of subsistence fisheries 

for the surrounding communities [16, 17]. In recent years, there has been a growing recognition of the 

importance of documenting and monitoring the limnological parameters of such tank’s variables such as water 

temperature, pH, dissolved oxygen,and nutrient content which directly influence the health and diversity of 

aquatic life [18,19,20,21]. Fluctuations in species richness and abundance often reflect broader environmental 

changes, including pollution, eutrophication, and habitat degradation [22,23,24,]. Comprehensive limnological 

studies, therefore, provide foundational data that not only inform conservation efforts but also support 

sustainable resource management [27]. Despite its importance, Maroda Tank-2 remains relatively under-

explored in terms of scientific study [28]. This research aims to bridge that gap by conducting a systematic 

limnological assessment in conjunction with an analysis of its ichthyofaunal diversity [29]. Through seasonal 

sampling, physico-chemical profiling, and species identification, the study seeks to offer a holistic 

understanding of the tank's ecological status and its capacity to sustain diverse fish populations [30]. 
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Study Area  

The present study was conducted on Maroda Tank-2, Bhilai. It is located in between Raipur and Durg 

cities, somewhere in the middle of present campus of Bhilai Steel Plant. Bhilai lies at 21.21°N 81.38°E in 

Central India. Elevation of different places ofsteel plant campus ranges from about 295 – 320m above mean sea 

level. It covers an area of 341 km². According to the 2011 census, Bhilai Nagar Urban Agglomeration had a 

population of 1,064,222, of which 545,916 are males and 518,306 are females. Bhilai has an average literacy 

rate of 86.63%, male literacy is 92.22% and, female literacy is 80.71%. Bhilai has several ponds within its area, 

but the Maroda tank, located at 210 09’35” N Lat. and 810 22’32” is largest of them. Main role of the pond is 

that it caters the needs of Bhilai Steel Plant, together with which it is used also for nistar purposes of the 

surrounding settlements [31]. 

 

II. Material And Methods 

Physico-chemical characteristics were done by following WHO (2004),USPHS,BIS (2012). In the 

present study temperature, pH, conductivity, alkalinity, Free carbon Dioxide,DO,Chloride, Hardness as Calcium 

Carbonate, Sulfate, Total Phosphorus and Nitrate Nitrogen were analyzed during Jan 2023 to October 2023 with 

the of method IS 3025 [36]. Fishing for the study purpose was carried out with the help of local fisherman by 

use of Net. Photographs were taken before the preservation. Fishes were identified with the help of book Datta 

and Shrivastava (1988), Talwar and Jhingran (1999) [32,33]. 

 

Fish Diversity 

Fishes were collected through fish net in the morning everyday by local fisherman. Daily fish production of the 

pond is Maroda Tank II. The captured fishes were supplied to local market [34]. Nets with 100 m long and 3-5 

m deep with mesh size of 2.5c.m. were used for fish sampling [35]. 

 
  Table 01: Fish Fauna in study    

Area 

   

Order Fish name Scientist Local Name IUCN 

 Rita rita 

 

F. Hamilton, 1822 Khaga LC 

Siluriformes Ompok pabda 

 

Bloch, 1794 Godalae NT 

 Mystus tengra 

 

Scopoli, 1777 Singorah NT 

 Mystus seenghala 

 

F. Hamilton, 1822 Gulia LC 

 Labeo rohita 

 

F. Hamilton, 1822 Rohu LC 

 Cirrhinus reba 

 

F. Hamilton, 1822 Raichang LC 

Cypriniformes Cirrhinus mrigala 

 

F. Hamilton, 1822 Mrigal LC 

 Labeo angara 
 

F. Hamilton, 1822 Gadeli LC 

 Labeo calbasu 

 

F. Hamilton, 1822 Kamach LC 

 Osteobrama cotio 
 

F. Hamilton, 1822 Chilati LC 

 puntius sarana 

 

F. Hamilton, 1822 Kotra LC 

 Channa striatus 
 

Bloch, 1793 Bhunda LC 

Anabuntiformes Anabas testudinus 

 

Bloch, 1792 Koi LC 

 Chanda nama 
 

F. Hamilton, 1822 Channda LC 

Synbranchiformes Mastacembelus armatus Lacepède, 1800 Bami LC 

 

Beloniformes 
 

Xenentodon cancila F. Hamilton, 1822 Sui LC 

Cichliformes Tilapia mossambica 

 

W. K. H. Peters, 1852 Talapia LC 

Osteoglossiformes NotopterusNotopterus 
 

F. Hamilton, 1822 Chital LC 

Clupeiformes Gudusia chapra F. Hamilton, 1822 Chhuria LC 
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III. Result and Discussion 
The limnological parameters of Maroda Tank-2 were systematically studied to assess the water quality 

and its impact on fish diversity. Key physical and chemical parameters such as temperature, pH, dissolved 

oxygen (DO),Conductivity, Alkalinity (mg/l), Free co2 (mg/l), Chloride (mg/l), Calcium Hardness (as caco3) 

(mg/l), Dissolve oxygen, Nitrogen (No3) (mg/l),  Total Phosphate (mg/l),  Sulfate (mg/l), pH and nutrient 

concentrations (nitrates and phosphates) were measured monthly over a defined study period [Table 2].Water 

temperature ranged from 25°C to 29°C, indicating seasonal variation. The pH values were between 7.1 and 8.4, 

suggesting that the water body was slightly alkaline but within a tolerable range for most freshwater aquatic life. 

Dissolved oxygen levels varied from6.4 mg/L to 7.4 mg/L, which supports healthy aquatic biodiversity [Table 

2]. Lower DO values during the summer months may be attributed to higher temperatures and increased organic 

decomposition.Nitrate and phosphate levels were found in the ranges of <0.1–7.4 mg/L and 0.04–0.05 mg/L, 

respectively [Table2] [Graph 1 and Graph2]. These nutrient concentrations, though not alarmingly high, could 

potentially contribute to eutrophication if unchecked.Overall, the limnological conditions of the tank were 

found to be within permissible limits for supporting aquatic life, though some parameters indicated early signs 

of nutrient enrichment.A total of 19 species from15 generafrom 08 orderswere identified in Maroda Tank-2. 

The order Cypriniformes was dominant, represented by genera such as Osteobrama, Labeo, Cirrhinus, and 

Puntius. Other notable orders included Siluriformes(Mystusseenghala),Beloniformes(Xenentodoncancila), 

Anabuntiformes(Channa striatus)and Cichliformes(Tilapia mossambica), Osteoglossiformes (Notopterus 

notopterus), Clupeiformes (Gudusia chapra)[Table 1 and Plate 1].The presence of both native and 

economically important fish species suggests that the tank has significant potential for sustainable fishery 

development. [Table 1 and Plate 1]. Physicochemical data of Maroda tank-2 perfectly aligning with the 

physicochemical data of Maroda tank-2 (Singh & Sharma, 2022)  

This work was also performed by other researchers shows dominancy of cypriniformes order by Sahu 

et al., (2013) reported 54 species in Kawardha Town of C.G. in India. Cyprinidae family is dominant and 

contributes 22 species. Patel et al., (2016) reported 61 species in 3 rivers of raigarh district C.G. Cypriniformes 

were the dominant group representing 43% species. Laxmappa et al., (2015) reported 109 species in River in 

Mahabubnagar district, Telangana, India where order Cypriniformes were dominant by contributing 61 species. 

Patel et al., (2016) reported 54 species in river in raigarh district, chhattisgarh, India where Cyprinadae was the 

largest dominant family contributing 39% species. 

 

However, the occasional capture of fresh water species like 

OsteoglossiformesNotopterusnotopterusconcerns about the introduction of non-native fauna, which may pose a 

threat to the native fish community if not monitored [Table1 and Plate 1].However, any further increase in 

nutrient load or anthropogenic stress could shift the ecological balance. The limnological conditions and the 

diversity of fish observed highlight the tank’s ecological significance as a productive freshwater ecosystem. 

   

Table: 02 Physico - Chemical Parameter on Study Area. 

Parameter  Winter  Summer  Monsoon  Mean WHO USPHS BIS 

pH 8.23 7.14 7.47 5.56 ± 7.79 6.5-9.2 7.0-8.5 6.5-8.5 

Temperature oC 25 29 26 24.5 ± 26.6 - - - 

Conductance 
(μS/cm) 

158 145.9 113 180.22 ± 
186. 3 

150-500 - - 

Total Alkalinity 

(mg/l) 

80 78 64 92.33 ± 

94.66 

- - 50-200 

Calcium Hardness 

(CaCO3) (mg/l) 

48 50 40 46 ± 49 100-500 200 300 

Chloride 

(mg/l) 

5.99 9.49 6.35 8.93 ± 9.49 250 - - 

Nitrate (NO3) 

(mg/l) 

0.1 0.74 <0.1 0.26 ± 0.31 
50 <10 - 

Sulphate SO4 

(mg/l) 

4.98 3. 21 1.73 2.83 ± 3.96 
200-400 250 1000 

Dissolved Oxygen 

(O2)(mg/l) 

7.4 6. 3 6.4 5.5 ± 6.9 4-6 - 6.0 

Free Carbon Di 

Oxide (CO2)(mg/l) 

00 00 1.32 0.40 ± 0.44 <30-35 

ppm 
- - 

Total 

Phosphorus(mg/l) 

0.05 0.04 0.04 0.01 ± 0.03 - 0.1 - 
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Graph 01: Physico-chemical on study area. 

 

IV. Conclusion 

The comprehensive limnological assessment of Maroda Tank-2 indicates that the water body currently 

maintains conditions favorable for sustaining diverse aquatic life, including several economically and 

ecologically important fish species. Key physical and chemical parameters remained within permissible limits, 

although seasonal variations and moderate nutrient enrichment were observed, particularly during the monsoon. 

The presence of 19 fish species from 15 genera across 8 orders reflects the ecological richness of the tank, with 

Cypriniformes being dominant. However, early signs of eutrophication, occasional introduction of fresh water 

species, and overfishing pose potential threats to the ecosystem's stability. Therefore, continuous monitoring, 

sustainable management practices, and mitigation of human-induced impacts are essential to preserve the tank’s 

ecological integrity and its potential for fisheries development. 
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