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Abstract 

Insects represent the most abundant and varied category of living organisms found on our planet. Aquatic insects play a pivotal 

role in freshwater ecosystems, contributing significantly to the biodiversity and ecological balance of these habitats. Present 

study was conducted to collect data on the distribution and species composition of aquatic insect community in Dheer beel 

under Chakrashila complex of Chakrashila Wildlife Sanctuary. A total of 525 individual insects were collected during the 

study period. Among these, 28 insect species were identified, belonging to 3 different orders and 14 families. Coleoptera, 

consisting of 12 species, were observed belonging to 4 families Dytiscidae, Hydrophilidae, Gyrinidae, and Noteridae. 

Hemiptera, on the other hand, were represented by 12 species belonging to 7 families Belostomatidea, Notonectidae, Nepidae, 

Hydrometridae, Gerridae, Micronectidae, and Veliidae. Lastly, Odonata included 4 species from 3 families Coenagrionidae, 

Platycnemididae, and Libellulidae. Both Hemiptera and coleoptera exhibited the equal and highest number of recorded 

species, followed by Odonata, indicating a rich variety of these insect groups in the wetland environment. The dominance of 

Hemiptera and Coleoptera insects suggests a relatively less polluted ecosystem in Dheer Beel. Diversity indices, such as 

Simpson's index, Shannon-H index, and Margalef's index, indicated a stable and balanced habitat with high biotic diversity and 

pollution-free water quality in Dheer Beel. 
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Introduction 

Insects represent the most abundant and varied category of 

living organisms found on our planet. Aquatic insects play a 

pivotal role in freshwater ecosystems, contributing 

significantly to the biodiversity and ecological balance of 

these habitats. Their unique adaptations to aquatic 

environments and diverse life histories make them 

fascinating subjects for study.  

Aquatic insects are a category of insects that reside in water 

either throughout their entire lifespan or during specific 

stages of their life cycle. They constitute a relatively small 

fraction, approximately 3%, of the overall insect diversity 

(Cheng, 1976) [12]. Freshwater consists of diverse habitat 

which includes lakes, rivers, springs, wetlands, reservoirs, 

ponds and ditches (Wetzel, 2001) [40]. Globally, various 

freshwater ecosystems support a rich diversity of 

approximately 45,000 insect species (Balaram, 2005) [3]. In 

the case of India, diverse inland wetlands within the country 

are home to an estimated count of 5,000 distinct types of 

aquatic insects (Jaiswal,2013) [21]. 

Aquatic insects provide a vital ecological role in keeping 

freshwater ecosystems functioning properly (Subhashini et 

al.,2008) [37]. They form an important component of the food 

chain and energy flow pathways and comprise of a high 

proportion of biomass in freshwater. Freshwater habitats 

globally witnessing higher levels of human disturbance 

(Saunders et al., 2002) [30] and cause changes in the 

occurrence, diversity and abundance of aquatic insects and 

consequently decrease the availability of less tolerable 

species (Rosenbergand Resh, 1993) [29]. 

Aquatic insects serve as an effective indicator of the 

biological well-being of an ecosystem they are more 

vulnerable and sensitive to pollution. While certain species 

are susceptible to disturbances and heavily polluted water, 

others can tolerate such conditions (Merritt and Cumminis, 

1996) [27]. Therefore, aquatic insects are valuable in 

evaluating water quality and are regarded as environmental 

managers and decision-makers. They gives an idea for 

maintaining the overall health of water bodies 

Ephemeroptera, Plecoptera, and Trichoptera are very much 

sensitive to pollution due to which they commonly used as 

indicators of pollutants in aquatic bodies (Giesy et al., 1990) 

[15].which, in turn affects the distribution of benthic 

organism(Imoobe and Oboli, 2003) [20].Mandeville, (2002) 

[24] stated that only physicochemical parameters of a water 

body was insufficient to indicate its status, it would be more 

reliable to detect the adverse impact on its aquatic 

organisms. 

Although studies are there on the diversity of winter 

avifauna and diversity of fish in Dheer Beel (Sinha et al., 

2015; Nag et al., 2017) [35] [28] there is no documentary 

evidences of study on aquatic insect community. Present 

study was conducted to collect data on the ecological 

distribution and community structure of aquatic insect in 

Dheer beel. 

 

Materials and methods 

The study was conducted for a period of one year from 

June,2022 to May,2023 in the Dheer beel situated in the 

Dhuburi district, Assam with geographical position 

26.282°N, 90.380°E. It is characterized as a floodplain 

wetland, covering an area of 689 ha and has connections 

with the river Brahmaputra through an 11km long channel 

(Barik et al., 2007) [5]. On its north-western side is 
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Chakrashila Wildlife Sanctuary. Most of the beel is clear, 

with floating vegetation, Eichhornia sp., scattered over the 

lake (Sinha et al., 2015) [35]. The depth of the beel is varies 

according to the season with an average depth of 10m. For 

the sampling purposes the Beel was divided into five zone- 

central, north, south, east & west  
Insects were collected by kick method (Brittain, 1974) [11]. 
The circular net with a diameter of 50 cm frame (250µm 
mesh size) attached to the bamboo handle was used during 
the sampling of aquatic insect. The insects were sampled by 
submerging the net and dragging it through the water 
column. Three such drags constituted the sample. The 
sampling time at each zone was 5min. The samples were 
then sorted by placing them in white tray and transferred to 
fresh 70% alcohol and were changed with fresh 70% alcohol 
after 24 hours. The insects were identified and photographed 
using Labomed stereo zoom microscope with the help of 
standard keys. (Bal and Basu, 1994; Biswas and 
Mukhopadyaya, 1995; Subramanian & Sivakrishnan, 2007). 
[1, 2, 9, 10, 38]  
The statistical analyses were carried out using MS Excel 
2007 and PAST software (version 4.03). The dominance 
status of insects was determined using Engelmann's scale 
(Engelmann, 1978) [14].  
 

Results 

A total of 525 individual insects were collected during the 
study period. Among these, 28 insect species were 
identified, belonging to 3 different orders and 14 families. 
Coleoptera, consisting of 12 species, were observed 
belonging to 4 families Dytiscidae, Hydrophilidae, 
Gyrinidae, and Noteridae. Hemiptera, on the other hand, 
were represented by 12 species belonging to 7 families 
Belostomatidea, Notonectidae, Nepidae, Hydrometridae, 
Gerridae, Micronectidae, and Veliidae. Lastly, Odonata 
included 4 species from 3 families Coenagrionidae, 
Platycnemididae, and Libellulidae. 
According to the Engelmann’s scale the study revealed 
thatout of 28 species of Insects collected 4 species of insects 
that are Lethocerusindicus, Cybistertripunctatus asiaticus, 
Hydrometragreeniand Cybisterventraliswere classified as 
Subrecedent. Another 11 species of insects 
namelyLaccotrephesruber, Cercotmetuspilipes, Hygrotussp, 
Copelatussp, Sternolophus rufipes, Hydrovatussp, 
Helochares sp, Hydrophilus olivaceus, Dineutus spinosus, 
Ischnura heterosticta and Canthydrusspwere categorized as 
Recedent. Additionally, 11 species of insects 
namelyDiplonychusannulatus, Enitharessp, 

Ranatrafiliformis, Gerrissp, Micronecta ludibunda, 
Microveliasp, Laccophilussp, Amphiopssp, Ischnura aurora, 
Calicnemia miles and Tholymis tillargawere Subdominant. 
2 species of insects namely Diplonychusrusticus 
andAquarius adelaidis held the Dominant status. No species 
were recorded as Eudominant in the study area. 

In winter season, the values of the Diversity indices are as 

follows- Dominance_D is 0.056, Shimpson D is 0.943, 

Shannon H is 3.072, Evenness is 0.771, Margalef index is 

4.897, and Berger-parker index is 0.117. In the pre-monsoon 

season, these values undergo minor changes- Dominance_D 

increases to 0.062, Shimpson D decreases to 0.937, Shannon 

H decreases to 3.006, Evenness decreases to 0.721, 

Margalef index decreases to 4.801, and Berger-Parker index 

increases to 0.144.  
 

Table 1: Insect species of Dheer beel 
 

Order Family Species 

 

 

Hemiptera 

 

 

Belostomatidea 

Lethocerus indicus Lepeletier & 

servile 

Diplonychus rusticus Fabricius 

Diplonychus annulatus Fabricius 

Notonectidae Enithares sp. 

Nepidae 

Laccotrephes ruber Linnaeus 

Cercotmetus pilipes Dallas 

Ranatra filiformis Fabricius 

Hydrometridae Hydrometra greeni Kirkaldy 

Gerridae 
Aquarius adelaidis Dohrn 

Gerrissp. 

Micronectidae Micronecta ludibunda Breddin 

Veliidae Microvelia sp. 

 

 

 

Coleoptera 

Dytiscidae 

Cybister tripunctatus asiaticus 

Regimbart 

Cybister ventralis Sharp 

Laccophilus sp. 

Hygrotus sp. 

Copelatus sp. 

Hydrovatus sp. 

Hydrophilidae 

Sternolophus rufipesFabricius 

Helochares sp. 

Amphiops sp. 

Hydrophilus olivaceusFabricius 

Gyrinidae Dineutus spinosus Fabricius 

Noteridae Canthydrus sp. 

 

Odonata 

Coenagrionidae 
Ischnura aurora Brawer 

Ischnura heterosticta Burmeister 

Platycnemididae Calicnemia milesLaidlaw 

Libellulidae Tholymis tillargaFabricius 

 
Table 2: Dominant status insects in Dheer beel during the study period 

 

Order Family Species No. of insects RA% Dominant status 

Hemiptera 

 

 

Belostomatidea 

Lethocerus indicus Lepeletier & servile 2 0.38 Subrecedent 

Diplonychu srusticusFabricius 54 10.29 Dominant 

Diplonychus annulatusFabricius 20 3.81 Subdominant 

Notonectidae Enitharessp 18 3.43 Subdominant 

Nepidae 

Laccotrephes ruber Linnaeus 12 2.29 Recedent 

Cercotmetus pilipes Dallas 8 1.52 Recedent 

Ranatra filiformis Fabricius 21 4 Subdominant 

Hydrometridae Hydrometra greeni Kirkaldy 4 0.76 Subrecedent 

Gerridae 
Aquarius adelaidis Dohrn 69 13.14 dominant 

Gerris sp. 33 6.29 Subdominant 

Micronectidae Micronecta ludibunda Breddin 19 3.62 Subdominant 

Veliidae Microvelia sp. 23 4.38 Subdominant 

 

Coleoptera 
Dytiscidae 

Cybister tripunctatus asiaticus Regimbart 5 0.95 Subrecedent 

Cybister ventralis Sharp 2 0.38 Subrecedent 
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Laccophilus sp. 23 4.38 Subdominant 

Hygrotus sp. 16 3.05 Recedent 

Copelatus sp. 7 1.33 Recedent 

Hydrovatus sp. 13 2.48 Recedent 

Hydrophilidae 

Sternolophus rufipes Fabricius 13 2.48 Recedent 

Helochares sp. 8 1.52 Recedent 

Amphiops sp. 30 5.71 Subdominant 

Hydrophilus olivaceus Fabricius 6 1.14 Recedent 

Gyrinidae Dineutus spinosus Fabricius 12 2.29 Recedent 

Noteridae Canthydrus sp. 14 2.67 Recedent 

Odonata 

Coenagrionidae 
Ischnura aurora Brawer 21 4 Subdominant 

Ischnura heterosticta Burmeister 12 2.29 Recedent 

Platycnemididae Calicnemia miles Laidlaw 23 4.38 Subdominant 

Libellulidae Tholymis tillarga Fabricius 37 7.04 Subdominant 

RA<1%= Subrecedent, 1.1-3.1%= Recedent, 3.2-10%=Subdominant, 10.1-31.6%=Dominant and >31.7%= Eudominan 

 
Table 3: Diversity Indices of insects during the study period. 

 

Diversity Index winter Pre-monsoon 

Dominance_D 0.056 0.062 

Simpson_1-D 0.943 0.937 

Shannon_H 3.072 3.006 

Evenness_e^H/S 0.771 0.721 

Shannon_HMargalef 4.897 4.801 

Berger-Parker 0.117 0.144 

 

 
 

Map1: Location Map of Dheer beel 
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Plate1: Sampling zones 

 
 

Plate 2: Hemipteran species of Dheer beeel. (A. Lethocerus indicus B. Diplonychus rusticus C. Diplonychus annulatus D. Enithares sp. E. 

Laccotrephes ruber F. Cercotmetus pilipes G. Ranatra filiformis H. Hydrometra greeni I.Aquarius adelaidis J. Gerris sp. K. Micronecta 

ludibunda L. Microvelia sp.) 
 

 
 

Plate 3: Coleopteran species of Dheer beel. (A. Cybister tripunctatus asiaticus B.Cybister ventralis C.Laccophilus sp. D.Hygrotus sp. 

E.Copelatus sp.F.Hydrovatus sp. G.Sternolophus rufipes H. Helochares sp. I. Amphiops sp. J.Hydrophilus olivaceus K.Dineutus spinosus 

L.Canthydrussp.) 
 

 
 

Plate 4: Odonatanspecies of Dheer beel. (A. Ischnura aurora B. Ischnura heterosticta C. Calicnemia miles D. Tholymis tillarga) 
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Discussion 

The present study recorded a total of 28 species from three 

different orders: Hemiptera, Coleoptera, and Odonata. 

Among these, the order Coleoptera comprised 12 species, 

belonging to four families: Dytiscidae, Hydrophilidae, 

Gyrinidae, and Noteridae. The order Hemiptera was 

represented by 12 species from seven families: 

Belostomatidea, Notonectidae, Nepidae, Hydrometridae, 

Gerridae, Micronectidae, and Veliidae. Lastly, the order 

Odonata included four species from three families: 

Coenagrionidae, Platycnemididae, and Libellulidae. A total 

of 525 individual insects were collected during the study 

period. 

The large diversity of Coleoptera and Hemiptera species 

suggests a rich variety of these insect groups in the Dheer 

beel. The abundance of these insects depicts a relatively 

unpolluted environment of the wetland. Similar studies have 

also been carried out by Mazumder et al. (2013). [23] The 

significant number of Coleoptera and Hemiptera species 

points to a rich variety of these two insect groups in the 

Dheer Beel. Similar trend was fund in study of Bandhaw et 

al. (2025) [4], they recoreded 29 taxa out of which Hemiptera 

represent the most abundant order. Same pattern was also 

observed by Gogoi & Barman (2019) [16] in the maguri beel 

of Tinsukia district of Assam. The abundance of Hemipteran 

and Coleopteran insects in the Dheer Beel indicates a 

relatively unpolluted wetland environment (Majumderet al., 

2013, Barman and Baruah 2015) [23] [15]. Therefore, the 

dominance of Hemiptera and Coleoptera insects in the 

Dheer Beel indicates a relatively less polluted ecosystem. 

Similar studies conducted on aquatic insect populations in 

three permanent ponds of Guwahati by Hasan et al. (2016) 

[19] reported the presence of 25 different species from six 

orders and 13 families. Barman and Baruah (2018) [6] 

identified 46 insect species in their study in Kapla beel a 

freshwater wetland of Barpeta District Assam. Additionally, 

Gogoi and Gupta (2017) [17] studied the aquatic insect 

community of River Brahmaputra and recorded a total of 12 

genera and 12 species, representing four orders and 10 

families. Another study on the biodiversity and population 

dynamics of aquatic insects was conducted by Thaware, 

V.H. (2023) [39] at Karadkhed dam, Maharashtra show 

similar trend of results.  

Ephemeroptera, Diptera, Plecoptera and Trichoptera were 

absent in the studied aquatic water body during the entire 

study period. Same kind of comprehensive study was done 

by Siddiky, et. al., (2024) [33] in two ponds at Jahangirnagar 

University campus, Dhaka. Thhey recorded 18 genera, 15 

different families but the major aquatic insect taxa such as 

Ephemeroptera, Diptera, Plecoptera, and Trichoptera were 

remarkably absent. Contrarily, species richness and 

abundance were notably higher among insects of the orders 

Hemiptera, Odonata, and Coleoptera. Similarly, in the study 

of Gupta and Narzary (2013) [18] on the aquatic insect 

community of Phulbari Anua Lake and reported the 

presence of nine species from nine families and four orders 

during the study period. 

The range of Simpson’s index (1949) [34] is from 0 to 1. As 

per Dash (2003) [13] the value in the range of 0.6 to 0.9 

implies settled and stable communities and have high 

diversity and value near to zero hint that the communities 

under stress and revealing low diversity. In the present 

study, the Simpson D value is 0.943 in winter and 0.937 in 

pre-monsoon. As the value is close to 1, it suggests that the 

wetland is rich in aquatic insect diversity. The range of 

Shannon_H (1949) [32] is from 0 to 5. Values less than 1 

indicate heavily polluted water bodies, and values in the 

rangeof 1 to 2 are indication of moderate polluted water 

bodies while the value above 3 signifies stable water bodies 

(Stub et al., 1970; Mason, 1988) [36, 26]. In the present study 

of Dheer Beel, Shannon_H is 3.072 in winter and 3.006 in 

pre-monsoon. The values indicated that the habitat is stable 

and balanced, along with a high level of biotic diversity. 

According to Lenat et al., (1980) [22] it was expressed that 

Margalef's index (1968) [25] values above 3 indicate clean 

conditions, values below 1 indicate severe pollution, and 

intermediate values suggest moderate pollution. In the 

present study the value of Margalef's index was 4.897 in 

winter and 4.801 in pre-monsoon. Thus, the values indicated 

that the Dheer beel is a pollution free aquatic ecosystem. 

According to Shah and Pandit, (2013) [31] the higher value of 

the Berger-Parker dominance index (1970) [8] is indicative 

of greater diversity. In the present study the value of Berger-

Parker dominance index was 0.117 in winter and 0.144 in 

pre-monsoon. 

 

Conclusion 

The present study revealed that Dheer Beel is a rich aquatic 

system that harbors a diverse array of aquatic insect species. 

A total of 28 species were identified from the orders 

Hemiptera, Coleoptera, and Odonata. Hemiptera and 

Coleoptera comprise of 12 nos. species each followed by 

Odonata with 3 species. Presnece of Hemiptera and 

Coleoptera as dominant insects group indicate Dheer Beel 

as comparitevely less polluted water body. Diversity 

indices, such as Simpson's index, Shannon-H index, and 

Margalef's index, indicated a steady habitat with high 

diverse faunal diversity and non-polluted wetland. 
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