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ABSTRACT: Macroinvertebrates play a significant role in aquatic ecosystems as they are immensely 

important for the ecological sustainability and these communities readily respond to change in physico-

chemical properties of water [2]. The present study was conducted for a period of one year from July-2016 to 

Jun-2017 to assess the diversity, abundance, population density and trophic status of Dal Lake. 

Macroinvertebrates were presented by 31 species 6 classes, 13 orders and 22 families belonging to three 

major phyla viz; Annelida, Mollusca and Arthopoda. During the present work, the total population density of 

macro invertebrate fauna was found to be 8305 ind/m
2
. Benthic macroinvertebrates were dominated by 

species characteristic to nutrient rich waters including Tubifex tubifex (472ind/m
2
), Limnodrillus hoffmeisteri 

(446 ind/m
2
),  Aeolosoma (371 ind/m

2
), Nais sps (272 ind/m

2
), and Chironomous sps. (476 ind/m

2
) which thrive 

in sediments rich in organic nutrients. The abundance of these specific pollution indicator species, especially 

Limnodrillus sp., Tubifex tubifex, Chironomous sp. and Aeolosoma is depictive of transition in the trophic 

status of  the lake  from mesotrophic  to eutrophic. The analysis of population density (ind/m
2
) of macro 

zoobenthos helped in the determination of dominance and trophic status of Dal Lake because of their 

sensitivity to pollution. Therefore, it forms an important criterion for determining the trophic status of lakes 
and hence it is concluded that Dal Lake is suffering from eutrophication. Therefore it is a grave concern to 

formulate effective conservation strategy to protect this jewel from becoming barren land in near future. 
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 I. INTRODUCTION 

The fresh water bodies of the Kashmir Himalayas have 

been playing a great role in the socio-cultural and 

economic status of the valley since historic times. 

Besides being a source of attraction for tourists from all 

over the world, the valley lakes are great source of 

natural products like fish, fodder and a variety of 

economically important aquatic plants. However, the 
ecology of these lakes have changed considerably in the 

last few decades due to unplanned and unethical 

anthropogenic activities  which have adversely effected 

these water bodies and  thereby posing threat to aquatic 

biota in water bodies. To deal with these threats and 

associated problems (e.g chemical contamination, loss 

of diversity) it is necessary to implement adequate 

restoration measures. However, the primary step 

towards this ecological restoration process is to assess 

the status of these lakes, by analyzing the structure of 

its biological communities. In this regard 

macroinvertebrates have been considered as the most 

familiar targets for carrying out biological monitoring 

of water body because they represent the most diverse 

group of organisms that react to anthropogenic 

influence on aquatic ecosystem strongly and often 

predictably [5]. Macrozoobenthic fauna constitute an 

ecologically important community in aquatic 
ecosystems and are of immense ecological value. 

Reports have indicated that the composition and 

diversity of macro-zoobenthic community is closely 

linked to aquatic habitat conditions, with many species 

serving as biological indicators of pollution [2]. Study 

of the macro zoobenthos has received considerable 

attention due to their significance as biological 

indicators of environmental change in aquatic 

ecosystem and also as source of fish food organisms 

[32]. 
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Macroinvertebrates are specified as the important areas 

for maintaining the biodiversity [11], [12]. The present 

study was undertaken to study the diversity, abundance 

and density of macro invertebrate fauna of the Dal lake 

in order to understand the status of the lake, so that 

necessary steps could be taken by management 

authorities towards the ecological restoration of the lake 

II. MATERIALS AND METHODS 

A. Study Area 

Dal lake is situated in the north east of Srinagar at an 

altitude of 1586m above sea level between  

geographical coordinates of 34o 6' -34o 10' N latitude 

and 74
o
 8' -74

o
 9' E longitude in the heart of the 

Kashmir valley on the north east of the state summer 

capital Srinagar at the foot of the Zabarwan hills. This 

Lake is a Himalayan urban lake of fluviatile origin 

surrounded by mountains on its three sides. This 

beautiful lake is bounded on the east by Mahadev 

mountain range, on the south by Kohi Suleiman and on 
the west by Hari Parbat Hill. The total catchment area 

of the Dal Lake is about 317 km
2
 and can be divided 

into five sub-catchments. The major one is Dachigam-

Telbal which alone is spread over 228 km
2
, constituting 

about 72% of the total area. The catchment area of the 

Dal Lake is more than twenty times the area of the lake. 

The total water surface area of the lake is 11.45 Km
2
 of 

which 4.1 Km
2
 is under floating gardens. 1.151 Km

2
 to 

2.25 Km2 are land marsh respectively, where as a total 

volume estimated is 9.05×10 m3 and the ratio between 

the minimum and maximum depth (m) ranges between 
2.3m – 6m indicating the gentle slope of the lake bed. It 

is believed that the Dal is fed up by a number of 

underground springs [25] but the main source is the 

perennial stream known as Telbal Nallah from north 

side which brings water from high altitude Marsar 

Lake. A small canal “Nallah Amir Khan” connects the 

Dal with Anchar Lake through Nigeen and acts as an 

additional outflow channel. The Lake is multi basined 

comprising of four basins viz., Hazratbal, Bod Dal, 

Gagribal and Nigeen [21]. 
Sampling Sites 

Four sampling sites were selected from Dal lake on the 

basis of their spatio-temporal and geographical 

difference during study period and are discussed as 

follows: 

SITE -1 (DL1): This site is located at the exit of Dal 

lake (Dal-lock-gate) near Ghat No.2. Sparsely 

distributed vegetation at the littorals of this site mainly 

comprises of Myriophylum spicatum, Potamogeton 

pectinatus, P. luecens, Ceratophylum damersum, 

Hydrilla verticillata and Potamogeton crispus and 

Nympeae alba. This site is shallower and is 
characterised by human habitation in the form of house 

boats and local population along the shore and within 

the basin and this site is designated as black spot on 

map. 

SITE- 2 (DL2): This site is situated in between Nehru 

park and SKICC towards eastern side of lake locally 

known as Gagribal basin of Dal lake. Macrophytic 

vegetation at this site comprises of Myriophyllum 

spicatum is the most dominant form and covers 

extensive area of basin, other species associated with 

Myriophyllum are Potamogeton leucens, P. filiformis, 
and P. nodosus. Nelumbo nucifera, Nymphoides peltata 

and Nymphaea alba, Trapa natans and Potamogeton 

natans are common.  

 

 

 
Map showing the sampling sites in Dal Lake. 
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This site also witnesses the sewage loading from nearby 

hotels into Dal Lake and is shown as yellow dot on 

map. 

SITE-3(DL3): This sampling station is famous 

destination as far as tourism is concerned which is 

characterized by famous Nishat Garden made by 

Mughals. The sampling spot is located 30 meters 
towards west of Nishat Garden and in shown as blue 

dot on map. Commonly occurring macrophytic 

vegetation includes Ceratophyllum demersum, Azolla 

pinnata, Salvinia natans and Hydrocharis dubia and 

lemna sp. are quite common. 

SITE-4(DL4): This site is located on northern side of 

the lake near Telbal area (designated in red dot on map) 

where telbalnallah along with heavy organic nutrient 

load enter into the part of Dal Lake locally known as 

Hazratbal basin. This site is charactarised by 

macrophytic vegetation viz., Ceratophylum damersum, 

Myriophyllum spicatum in the centre and Utricularia 
flexuosa, Myriophyllum verticillatum and Typha 

angustifolia towards sides. 

Sample Collection, Preservation & Identification of 

Macroinvertebrates: 

Collection of  Samples was done on monthly basis for a 

total period of one year from July 2016 to June 2017. 

Surface invertebrates were collected by help of D-

Frame net having 0.2mm mesh size and area of 

15×15cm2. The organisms were collected while 

disturbing the substratum by kicking or forcing ahead 

the net [24] and also by lowering the net in the 
macrophytic vegetation and lifted carefully with entire 

mass of macrophytes [36].  Certain organisms were also 

collected by hand picking method .For the collection of 

macro zoobenthos, the bottom sediments were collected 

with the help of Ekman’s Dredge having an area of 

15×15cm2. At each site the sample was taken in 

triplicate and then pooled together. The samples were 

properly mixed with site water and passed through a 

series of different mesh size sieves. The individuals 

were sorted out manually using forceps and brushes and 

were preserved plastic bottles in 4% formalin and 70% 

alcohol depending upon the type of organisms to be 
preserved. The soft-bodied organisms were preserved in 

70% alcohol while the shelled organisms like molluscs 

in 4% formalin [3]. For qualitative analysis preserved 

samples were identified to the lowest possible 

taxonomic level according to standard taxonomic works 

of [38], [28], [29] and [1]. However for quantitative 

analysis animals were counted individually species wise 

in whole sample and sub samples. The density of the 

benthic and surface macro invertebrate fauna was 

calculated/m2 of  bottom and surface area by using the 

formula:   

                   N= O/A.S x 10,000 (Welch, 1948) 

Where, 

               N = No. of Macrobenthic organisms/m
2
. 

O = No. of organisms counted. 

A = Area of sampler (Ekman’s dredge)/D-net 

in square meter for benthic macroinvertebrates 

and surface invertebrates 

S = No. of samples taken at each site. 

III. RESULTS 

During the present study a total of 31 macro 
invertebrate species belong to three major phyla viz., 

Annelida, Arthropoda and Mollusca were recorded 

from four sites of Dal lake which differ in depth and 

vegetation. The total population density of macro 

invertebrate fauna of the lake was found to be 8305 

ind/m
2
. The greater density of macro invertebrate 

community was recorded mainly amongst Molluscs 

(3405 ind/m
2
) with Lymnaea stagnalis being most 

dominant species  (816 ind/m
2
). The molluscs were 

followed in decreasing order by Arthropods (2651 

ind/m
2
) with Chironomous species being most 

dominant species (476 ind/m
2
).The population density 

of Annelids was least among the three phyla (2249 

ind/m
2
) with Tubifix tubifix being most dominant (472 

ind/m
2
).Within these three major phyla a total of 31 

species belong to 6 classes 13 0rders and 23 families. 

Annelids were represented by 9 species of which 8 

species belong to class oligochaeta and 1 species belong 

to class polychaeta. Arthropods were represented by 15 

species of which 14 species belong to class insecta and 

1 species belong to class maxillopoda (malacostraca or 

crustacean). Molluscs were represented by 7 species of 

which 5 species belong to class gastropoda and 2 
species belong to class bivalvia. 

At site (DL-1): The total population density of macro 

invertebrate fauna at site 1 (DL1) was found to be 

3487ind/m
2
 with molluscs being most dominant (1975 

ind/m
2
) among the three phyla followed by Arthropods 

(759 ind/m2) and Annelids (753 ind/m2). A total of 24 

species were recorded from this site throughout the 

survey 0f which Helobdella, Glossophonia, Erpobdella 

octaculata, Hirudinaria and Limnodrillus hoffmeisteri 

belong to phylum  annelida with  Limnodrillus 

hoffmeisteri being most dominant species (200 ind/m
2
). 

Chironomous, Bezzia, Simulium, Enallgama, Argia, 
Anax, Baetis, Corixapunctata, Sigara, Gerris, 

Coptotomus and Gammarus pulex belong to phylum 

Arthropoda with Argia species being most dominant 

(158 ind/m
2
). Promenetus, Planorbis, Lymnaea 

auricularia,Lymnaea stagnalis,Lymnaea 

columella,Corbicula fluminea, Sphaerium species 

among phylum Mollusca with Promenetus sp. being 

most dominant (420 ind/m
2
). The total population 

density of macroinvertrebrate fauna at this site 

fluctuated from 75 ind/m2 in the month of December to 

713 ind/m2 in the month of July with a mean population 

density of 282.4 ind/m
2
. 
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Table 1: Variation in population density (ind/m
2
) of macroinvertebrates during different months of the study 

period in Dal Lake. 

Sites Jul Aug Sep Oct Nov Dec Jan Feb Mar  Apr May June Mean 

DL1 713 505 400 178 266 75 298 330 135 104 237 148 282.4 

DL2 699 254 75 75 15 50 225 283 105 30 135 75 168.4 

DL3 849 357 120 60 90 164 75 245 209 280 266 180 241.2 

DL4 345 266 278 188 76 44 32 98 189 276 256 343 199.2 

Table 2:  Average population density of macroinvertebrates (ind/m
2
) at four Sites of Dal Lake. 

S.No. Macroinvertebrates Site-DL1 Site- DL2 Site- DL3 Site- DL4 
Total no. of 
ind/m2 

        (I) Annelida           

1 Helobdella sp. 75 0 0 0 75 

2 Glossophonia sp. 104 30 22 23 179 

3 Erpobdella Octaculata 25 30 0 20 75 

4 Hirudinaria sp. 75 15 27 3 120 

5 Tubifix tubifix 185 147 97 43 472 

6 Limnodrillus hoffmeisteri 200 119 45 82 446 

7 Branchiura sowerbyii 19 80 129 11 239 

8 Nais communis 21 54 155 42 272 

9 Aeolosoma sp. 49 100 193 29 371 

  

Total no. of ind/m 2          

(Annelids) 753 575 668 253 2249 

 (II) Arthropoda           

10 Chironomous sp. 15 154 291 16 476 

11 Pentaneura sp. 15 22 48 20 105 

12 Tabanus sp. 0 30 39 6 75 

13 Chaborus sp. 0 129 115 11 255 

14 Bezzia sp. 45 35 30 10 120 

15 Simulium sp. 23 15 42 10 90 

16 Enallgama sp. 80 139 65 20 304 

17 Argia sp. 158 45 64 31 298 

18 Anax sp. 30 0 0 0 30 

19 Baetis sp. 60 15 0 0 75 

20 Corixa punctata 45 15 15 0 75 

21 Sigara sp. 30 30 0 0 60 

22 Gerris sp. 75 45 75 0 195 

23 Coptotomus sp. 105 60 15 0 180 

24 Gammarus pulex 78 87 65 83 313 

  
Total no. of ind/m2    

(Arthropods) 759 821 864 207 2651 

 (III) Mollusca           

25 Promenetus sp. 420 45 111 18 594 

26 Planorbis sp. 370 60 119 0 549 

27 Lymnaea auricularia 391 60 63 65 579 

28 Lymnaea stagnalis 345 165 151 155 816 

29 Lymnaea columella 180 45 89 29 343 

30 Corbicula fluminea 164 45 75 0 284 

31 Sphaerium  sp. 105 60 75 0 240 

  Total no of ind/m2(Molluscs) 1975 480 683 267 3405 

 

Total no. of ind/m2  at all four 
sites 3487 1876 2215 727 8305 

  

Total no. of ind/m2 

2249 2651 3405  = 8305 (Annelida+Arthropoda+Mollusca) 
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Fig. 1. Chart showing month wise population density at four sites of Dal lake. 

Table 3: Species composition of macroinvertebrates at four different sites of Dal Lake. 

S. No. Macroinvertebrates Site- DL1 Site- DL2 Site- DL3 Site-DL-4 

 Annelida     

1 Helobdella sp. + - - - 

2 Glossophonia sp. + + + + 

3 Erpobdellaoctaculata + + - + 

4 Hirudinaria sp. + + + + 

5 Tubifixtubifix - + + + 

6 Limnodrillushoffmeisteri + + + + 

7 Branchiurasowerbyii + + + + 

8 Naiscommunis + + + + 

9 Aeolosoma sp. + + + + 

 Arthropoda     

10 Chironomous sp. + + + + 

11 Pentaneurasp, - + + + 

12 Tabanus sp. - + + + 

13 Chaborus sp. - + + + 

14 Bezzia sp. + + + + 

15 Simulium sp. + + + + 

16 Enallgama sp. + + + + 

17 Argia sp. + + + + 

18 Anax sp. + - - - 

19 Baetis sp. + + - - 

20 Corixa punctata + + + - 

21 Sigara sp. + + - - 

22 Gerris sp. + + + - 

23 Coptotomus sp. + + + - 

24 Gammarus pulex + + + + 

 Mollusca     

25 Promenetus sp. + + + + 

26 Planorbis sp. + + + - 

27 Lymnaea auricularia + + + + 

28 Lymnaea stagnalis + + + + 

29 Lymnaea columella + + + + 

30 Corbicula fluminea + + + - 

31 Sphaerium sp. + + +        - 

 

 

 

0

100

200

300

400

500

600

700

800

900

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May June Mean

DL1 DL2 DL3 DL4



                                                                        Bashir, Aziz and Gupta                                                                   122 

 

Fig. 2. Representation of Abundance and Dominance of invertebrate species. 

At site (DL-2): The total population density of 

macroinvertebrate fauna at this site was found to be 

1876 ind/m
2
 with Arthropods being most dominant 

(821ind/m
2
) among the three phyla followed by 

Annelids (575 ind/m
2
) and Molluscs (480 ind/m

2
).A 

total of  29 species were recorded from this site 

throughout the survey 0f which Glossophonia, 

Erpobdell aoctaculata, Hirudinaria Tubifix tubifix, 
Limnodrillus hoffmeisteri Branchiura sowerbyii, Nais 

communis and Aeolosoma  species belong to phylum 

Annelida with  Tubifix tubifix being most dominant 

species(147 ind/m
2
). Chironomous, Pentaneura. 

Tabanus, chaborus, Bezzia, Simulium, Enallgama, 

Argia, Baetis, Corixapunctata, Sigara, Gerris, 

Coptotomus and Gammaruspulex belong to phylum 

Arthropoda with Chironomous species being most 

dominant (154 ind/m
2
). Promenetus, Planorbis, 

Lymnaea auricularia, Lymnaea stagnalis, Lymnaea 

columella, Corbicula fluminea, Sphaerium species 

among phylum Mollusca with Lymnaea stagnalis being 

most dominant (165 ind/m
2
). The The total population 

density of macroinvertrebrate fauna at this site 

fluctuated from 15 ind/m
2  

in the month of November to 
699 ind/m2 in the month of July with a mean population 

density of  168 ind m
2
. 

At site (DL-3): The total population density of 

macroinvertebrate fauna at this site was found to be 

2215ind/m
2
with Arthopodsbeing the most dominant (864 

ind/m
2
) among the three phyla, followed by Molluscs 

(683 ind/m
2
) and Annelids (668 ind/m

2
). 

 

 

Fig. 3. Percentage contribution of Macroinvertebrates in Dal lake. 
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A total of  26 species were recorded from this site 

throughout the survey of which Glossophonia, 

Hirudinaria, Tubifix tubifix, Limnodrillus hoffmeisteri, 

Branchiura sowerbyii, Nais communis and Aeolosoma 

species belong to phylum Annelida with  Aeolosoma sp. 

being most dominantspecies (193ind/m
2
). 

Chironomous, Pentaneura, Tabanus, Chaborus, Bezzia, 
Simulium, Enallgama, Argia, Corixa punctata, Gerris, 

Coptotomus and Gammarus pulex belong to phylum 

Arthropoda with Chironomous species being most 

dominant (291 ind/m
2
). Promenetus, Planorbis, 

Lymnaea auricularia, Lymnaea stagnalis, Lymnaea 

columella, Corbicula fluminea, Sphaerium species 

among phylum Mollusca with Planorbis being most 

dominant (119ind/ m
2 

) .The total population density of 

macroinvertrebrate fauna at this site fluctuated from 60 

ind/m
2  

in the month of October to 849 ind/m
2 

in the 

month of July with a mean population density of  241.2 

ind/ m
2
.  

At site (DL-4): The total population density of 

macroinvertebrate fauna at this site was found to be727 

ind/m
2
 with Molluscs being most dominant (267ind/m

2
) 

among the three phyla followed by annelids (253 

ind/m
2
) and Arthropods (207ind/m

2
). A total of  21 

species were recorded from this site throughout the 

survey 0f which Glossophonia, Hirudinaria, Tubifix 

tubifix, Limnodrillus hoffmeisteri, Branchiura 

sowerbyii, Nais communis and Aeolosoma  species 

belong to phylum Annelida with  Limnodrillus 

hoffmeisteri being most dominant species (82 ind/m
2
). 

Chironomous, Pentaneura, Tabanus, Chaborus, Bezzia, 

Simulium, Enallgama, Argia, Corixa punctata, Gerris, 

Coptotomus and Gammarus pulex belong to phylum 

Arthropoda with Gammarus pulex being most dominant 

(83ind/m
2
).Promenetus, Planorbis ,Lymnaea 

auricularia, Lymnaea stagnalis, Lymnaea 

columella,Corbicula fluminea, Sphaerium species 

among phylum Mollusca with Lymnaea stagnalis being 

most dominant (155 ind/m
2
).The total population 

density of macro invertebrate fauna at this site 

fluctuated from 32 ind/m
2
in the month of January to 

345 ind/m
2 

in the month of July with a mean population 
density of 199.2 ind/m

2
. 

DISCUSSION  

In the studied sites of the Dal lake the type of habitat was 

found to be the most influential factor affecting the 

taxanomic composition of macroinvertebrates. The macro 

invertebrate fauna collected from four sites of Dal lake 

differ with respect to habitat selection and impact of 

commercial settlements like Shikaras and hotelsin and 

around Dal lake. Among the sampling sites, the richness 

of macro invertebrates was found positively associated 

with abundance of macrophytes and sediments rich in 

organic nutrients. The abundance of  phytophilous 

macroinvertebrates was found to be greatly determined 

by architecture of macrophytes. Macrophytes having 

large surface area were found to favour large number of 

macroinvertebrates. The similar type of relationship 

between macrophytes and macroinvertebrates was 

observed by [33] while studying macro invertebrate and 

macrophyte associations in Mansbal lake. Highest 

number of taxa were recorded from the sites having 

abundant macrophytic growth and organic matter rich 
bottom sediment. During present study, Arthropods were 

found to be most dominant group in terms number of 

taxa. During the study 15 species  among arthropods were 

recorded from three different sites, when  only 9 species 

among annelids and 7 species among molluscs were 

recorded. It was also observed that arthropods occupy 

almost all the four studied sites uniformly as compared to 

other two phyla which were found quite specific in terms 

of their habitat selection. At site first (DL1) located at the 

exit of Dal lake the bottom was found sandy with 

prevalence of gravely sediment and low availability of 

organic matter. The abundance of molluscs at this site as 
reported during the present study clearly indicates that 

macroinvertebrates prefer to inhabit the habitat with high 

sand content and luxuriant macrophytic growth. Similar 

type of results were found by [10] while carrying out an 

ecological study on macro zoobenthos of Nigeen lake. 

During the present study it was found that certain features 

of habitat at siteDL1 and DL4 like presence of sandy 

bottom, gravely sediment and low availability of organic 

matter interfere negatively with the numerical strength of 

oligochaetes. It was found that site 1 (DL1) reflected the 

lowest population density of Annelids (oligochaetes). 
Such results are in agreement with the findings reported 

by [14] and [13] in their studies. The  heavy organic 

nutrient loading into Dal lake from nearby commercial 

enterprises like hotels at site 2 (DL2) and from telbal area 

via an inflow channel called telbal Nallah at site 3 (D3) 

was found to influence macro invertebrate spectrum to a 

greater extent.During the present study it was also found 

that the abundance of certain species more specifically 

Limnodrillus hoffmeisteri and Tubifix tubifix 

(oligochaetes) tend to increase in the habitat enriched 

with high organic nutrient loading which coincides with 

the findings of [14] and [34]. the abundance of both 
Limnodrillus hoffmeisteri and Tubifix tubifix clearly 

confirmed the fact that these species prefer organic matter 

rich habitat and clearly indicates that the entrance of 

organic matter in Dal lake is the main factor  in the 

determination of distribution and abundance of species 

belong to tubificidae family. The high numerical density 

and range of tolerance of Limnodrillus hoffmeisteri and 

Tubifix tubifix at DL2 and DL3 and DL 4 clearly indicate 

the organic pollution in Dal lake. Such results correlate 

with findings of earlier studies carried out on different 

water bodies by [26], [23], [36], [6][27], [22], [9]and 

[16]. Chironomids have also been targeted as pollution 

indicators in biological monitoring of water body [7] are 

labelled as pollution tolerant species [9].  
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During the present study, the abundant presence of 

chironomous species present in Dal lake especially at 

DL3 and DL4 clearly Confirms the high organic load 

(organic pollution) in this water body. During the 

present study, macro invertebrate fauna in Dal lake was 

found to have increased both in terms of taxa and 

abundance as compared to previous studies carried out 
on Dal lake. As analyzed from the present study a 

sudden change has occurred in diversity, distribution, 

composition and density of macroinvertebrates fauna 

harbouring the lake. This change in macro invertebrate 

diversity patterns can be attributed to the fact that 

certain macro invertebrate species especially those 

belong to family tubificidae (oligochaeta) and 

chironomidae (Insecta) because of their tremendous 

ability to respond the change in physico-chemical 

changes with increasing organic matter replace other 

macroinvertebrates less tolerant for the conditions of 

particular habitat. [13] found almost similar type of 
fluctuations in diversity patterns of certain 

macroinvertebrates while carrying an ecological study 

on Habitat preference of aquatic oligochaeta (Annelida) 

in the Rokttna river. Present study reveals that a 

tremendous increase in densities of certain fundamental 

pollution indicator species like limnodrillus hoffmeisteri, 

Tubifix tubifix and chironomous followed by decrease or 

disappearance of other species in water body indicates 

that organic pollution level is increasing in water body 

at an alarming rate. The abundance of limnodrillus 

hoffmeisteri, Tubifix tubifix and chironomous at DL1, 
DL2 and DL4 clearly indicate that these two sites have 

high organic pollution level as compared to site-DL3 

where these species thrive less. Such an alarming 

increase in organic pollution level in Dal lake can be 

attributed to heavy organic nutrient loading in Dal lake 

from catchment areas and the nutrient rich sediment 

brought into the lake by 2014 water deluge. 

CONCLUSION  

It is concluded from the present study that Dal lake is 

having the rich wealth of macro invertebrate fauna 

which reflects the health and vigour of lake. The 

environmental conditions of a particular habitat in an 
aquatic ecosystem like anthropogenic pressure, drainage 

systems and consequently  high level of pollution has 

caused the changes in biological diversity, distribution 

and density of macroinvertebrates and consequently 

eutrophication of the lake. Dal lake is under great stress 

and is losing its aesthetic and ecological value as a result 

of organic pollution and is not only due to the large 

amount of untreated sewage flushed from nearby 

commercial enterprises in and around lake, but also due 

to the heavy organic nutrient rich slit loading into the 

lake via various sources especially from catchments 

areas ( drains and nallahs). Hence an accurate ecological 

understanding of environmental factors that affect the 

biological diversity of lake especially their management 

must be taken into consideration so that proper 

conservation measures could be planned for Dal lake 

ecosystem. 
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