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In the recent years, several scholars working on Himalayan "Ecocrisis" reported that the wetlands in 
the region are suffering from severe biotic stress and that the damage ensuing is getting to the point of 
becoming irreversible. The Wetlands are intimately linked with the agro-ecosystems in the mountainous 
area of the Himalaya and the depletion has definite and obvious impacts on the overall socio-economic 
and agricultural scenario of the entire region. Macro invertebrate community responses to 
environmental changes are useful in assessing the impact of municipal, industrial, oil and agricultural 
wastes from other land uses on surface waters. There are four types of environmental changes, for 
which the patterns of Macrozoobenthos community structure changes have been documented, these 
are: Increased inorganic micronutrients, increased organic load, substrate alteration and toxic chemical 
pollution. The present Study was carried out from May to October 2008 to make a distribution 
assessment in Macrozoobenthic community of Hokera Wetland, which is an important ecosystem of 
international importance. Although a few species of Annelida were found to be dominant in terms of 
taxa and abundance of collection, Mollusca however, were poorly represented. Insecta, although 
represented by one Texan namely Chironomous sp., was abundant throughout the study period at all 
sites. 
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INTRODUCTION 
 
Planet earth is endowed with a rich variety of life forms 
and the teeming millions of living organisms have been 
well knit by the laws of nature. The interdependence of 
various life forms is a unique feature of this green planet. 
Water is the essence of life on earth and covers about 
71% of its surface. It forms a complete ecosystem with 
abiotic components intimately related with each other. 
Change in any of the abiotic parameters automatically 
leads to change in the occurrence and abundance of the 
living organisms inhabiting the system. Environmental 
biomonitoring is an important and rapidly growing field 
particularly in limnological studies. Biomonitoring gives us 
an aggregate of all the environmental stresses and is  not  
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fluctuated by intermittent disturbances, besides being a 
cost effective technique (Zajic, 1971). Macro invertebrate 
community responses to environmental changes, serve 
as the best indicators of pollution. They are used in 
assessing the impact of municipal, industrial, oil and 
agricultural wastes and impact from other land use on 
surface waters.  Four types of environmental changes, for 
which patterns of macro invertebrates community 
structure changes have been documented are; increased 
inorganic micronutrients, increased organic loading, 
substrate alteration and toxic chemical pollution 
(Needham, 1957). 

Macrozoobenthos forms an important constituent of an 
aquatic ecosystem and has functional importance in 
assessing the water quality. A voluminous literature is 
available on the macro benthic study of lakes. (Annadale, 
1913, 1915;  Preston,  1914;  Juday,  1921,  1924;  Valle, 
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Figure 1. Density of different phyla at different sites in the month of May. 

  
 
 
1928; Eggleton, 1931, 1952; Miyadi, 1931; Crank, 1932; 
Krecker and Lancaster, 1933; Humphries, 1936; Beig, 
1938; Moore, 1939). The types and distributions of 
benthic macro invertebrates also have been widely used 
as indicators quality. The distribution of certain macro 
invertebrates can be quite specific because many 
organisms often have narrow physiological tolerance 
ranges (Sladecek, 1973).  

Hellawell (1986) revealed that benthic macro inver-
tebrates were one of the groups organisms that are most 
often recommended for use in assessing water quality. 
Consequently, there are nume-rous reports on the 
sensitivity of benthic invertebrates to different impacts, 
how to use them as indicators to different impacts, and 
how to use them as indicators of habital quality (Chutter, 
1972; Hynes, 1972, 1974; Hilsenhoff, 1982; Rosenburg 
and Resh, 1993). As the composition of benthic 
invertebrates reflects the habital quality during the life 
span of the species involved, it is obvious that a single 
sample of benthic invertebrates can replace several 
repeated chemical and physical measurements (Engblom 
and Lingdell, 1984). 
 
 
MATERIALS AND METHODS 
 
Samples of bottom macro fauna were collected in the months of 
May, July and October with the help of a 16 cm Ekman’s Dredge 
(225 sq. cm. Sampling area), in triplicate at 4 sites sites as shown in 
(Figures 1, 2, 3 and 4). The upper 6 cm layer of the unwashed 
sediments was analyzed for the occurrence of benthic forms. The 
unrinsed samples were introduced into a container and the Benthos 
sorted by using floatation technique with sugar solution (Kajak et 
al., 1968). The bottom material collected by the dredge was washed 
through a standard sieve [0.4 mm opening mesh (256 mesh cm2)] 
as recommended by Edmondson and Dinberg (1971). The contents 
were  transferred   to   the  labeled  glass   tubes   and  fixed  in  4% 

formalin/70% alcohol for detailed examination. The macro-
zoobenthos were enumerated as group wise and weighed in 
electronic balance after removing the extra moisture by means of a 
blotting paper. Total number of macrozoobenthos per meter square 
was computer after Walch (1968) using the following formula: 
   
N = n/as x 10,000 
 
where N = number of individuals / m2, n = number of organisms 
actually counted, a = area of transverse section of Ekman’s Dredge 
(cm2). s = Number of samples taken at each station  
 
The preserved material was then identified with the help of the 
standard works of Needham (1957), Stephenson (1963), 
Edmondson (1989), Pennak (1889), APHA (1989) and Engbolm 
and Lindman (1999) and series on fauna of British India.  
 
  
Study area 
 
The present study deals with the wetland of International 
Importance- The Hokera Wetland. Hokera Wetland is located at the 
Northwest Himalayan biographic province of Kashmir at the back of 
Pir Panchal where snow normally drops. Hokera is a natural 
perennial wetland contagious to the Jhelum Basin. Hokersar is a 
permanent shallow wetland, situated 10 kms to the west of Srinagar 
on Srinagar – Baramullah highway at an altitude of 1, 584 m 
(a.m.s.l) and lies within the geographical coordinates of 34°05`N 
74°42`E. It covers an area of 13.75 km2 and has a depth ranging 
from 0.66 – 1.22 mts. The famous wetland is fed by perennial 
Dudhganga stream that originates from Dudhganga watershed in 
Pir Panchal range of the Himalaya and Sukhnag stream from the 
west. Hokera is the only site that still has reed beds of Kashmir and 
Pathway of 68 water fowl species like large Egret, Great crested 
Grebe, little cormorant, Common Shelduck, Tufted Duck and 
endangered white eyed Pochart, coming from Siberia, China, 
Central Asia and Northern Europe. It is an important source of food, 
spawning ground and Nursery for fish, besides offering feeding and 
breeding ground to a variety of water birds. Typical marshy 
vegetation complexes inhabit like Typha, Phargmites, Eleocharis, 
Trapa and Nymphoids species ranging from shallow water  to  open  
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Figure 2. Density of different phyla at different sites in the month of July. 

 
 
 

 
 
Figure 3. Density of different phyla at different sites in the month of October. 

 
 
 
water aquatic flora. 

In order to study the ecological distribution of Macrozoobenthos, 
4 study sites were chosen as thus explained.  
 
 
Site – I  
 
This is the only site at inlet where the Dudhganga stream enters the 
Hokera wetland. It is situated close to the Hajibagh village at the 
entrance of the stream in the wetland.  

Site – II 
 
The second site was chosen inside the wetland that was having 
open water and is only few meters away from bird watching site.  
 
 
Site – III 
 
This site was also chosen inside the wetland; this site is far from 
bird watching site and is located in open water.  
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Figure 4. The map given shows the four sites.  

 
 
 
Site – IV 
 
The site is located at the outlet near the village of Sozeith. 
 
 
OBSERVATION AND RESULTS 
 
Three main groups of macrozoobenthos were mainly 
encountered during the investigation, viz: 
 
A. Phylum: Annelida: 
 
1. Class: Oligochaeta 
a) Family; Tubificidae  
i) Tubifex tubifex 
ii) Limnodrilus spp. 
2. Class: Hirudinidaea  
a) Family: Erpobdellidae 
i) Erpobdella octoculata 
ii) Pentopdella spp. 
 
B. Phylum: Arthropoda 
 
1. Class: Crustacaea 

a) Family: Gammaridae 
i) Gammarus  
2. Class: Insecta 
a) Family: Chironomidae 
i) Chironomus  
 
C. Phylum: Mollusca: 
 
1. Class: Gastropoda 
a) Family: Lymnaeidaea 
i) Lymnaea spp. 
2. Class: Pelcypoda 
a) Family: Sphaeridae 
i) Corbicula spp. 
 
Besides these a miscellaneous assemblage of water 
mites, turbelaria were also found during the investigation. 
 
 
Population dynamics of macrozoobenthos 
 
The total mean density of macrozoobenthos recorded 
during the whole period of investigation was 231.85 
individuals/m2 (ind/m2) in all the  four  selected  sites.  The  
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Figure 5. Hokera critical Wetland. 
 
 
 
mean density fluctuated from192.59 individuals/m2 in 
spring season in the month of May to 133.33 individuals 
/m2 in autumn season in the month of October. While in 
summer, season total number of 196.296 individuals/m2 

macrozoobenthos was encountered. Taking seasons into 
consideration, maximum density was recorded in summer 
season (196.296 individuals/m2), while the minimum 
population was observed in autumn season (133.33 
individuals/m2). 

In Hokera wetland, at the site III (Table 3), maximum 
numbers of macrozoobenthos were recorded followed by 
site II (Table 2) and site IV (Table 4). The number of 
arthropoda was found to be highest in the month of July, 
while the lowest numbers of Molluscs were found in the 
month of October. The population density of arthropods 
increased first from spring to summer and then 
decreased. 

Similar trend was observed for the phylum annelida.  In  

case of mollusks, the density almost remained same for 
all the three seasons. 
 
 
DISCUSSION 
 
With the growth of human population, the human inter-
ference in and around the water resources increase, 
leading to the deterioration of the quality of water. Large 
quantities of nutrients are added through the human 
sewage, industrial wastes and agricultural runoff. When 
this occurs for a long time, most of aquatic organisms 
perish/replaced by a few specialized organisms, which 
are tolerant to such conditions. Since the water body is a 
complete ecosystem, any change in physical or chemical 
conditions also affects the occurrence and abundance of 
the organisms living there. The Hokera wetland was once 
regarded as the queen wetland of India and  has  a  great 
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Figure 6. Satellite image showing Hokersar Wetland and its surroundings. 

 
 
 
reduced in size and is infested with water plants; sub-
merged emergent and free floating. It has also undergone 
significant changes over the years. 

According to Young (1975) and Kushlan (1979), 
shallower water bodies are generally warmer than deeper 
ones. The Hokera wetland is shallower and has less 
area. The maximum number of organisms was recorded 
during summer season in the wetland. This is attributed 
to the availability of It is overall organisms that is different 
types of species recorded, which provides a good source 
of food to the benthic organisms (Pennak, 1979). 

An assessment of data revealed the Annelida to be 
dominant in terms of taxa and abundance across all four 
sites. However, Mollusca were poorly represented with 
only two taxa during present investigation. Insecta 
although represented by only one Texan namely 
Chironomous sp., was abundant throughout the study 
period at all sites. Limnodrilus hoffmeesteri indicates a�
characteristic eutrophic stage. They are referred as 
classical “Pollution indicators”. Both species are able to 
survive period of anoxia, such as occurs in wetlands 
during summer and winter months.  

Chironomous larva contributed to the bulk of the 
benthic fauna in both the lakes. Its highest contribution  to 

the benthos was recorded in summer. The Taxon showed 
a marked increase from spring to summer suggesting 
that the metamorphosis of this taxon takes place during 
the hotter season of the year. The number of Gammarus 
pulex did not show any marked change from spring to 
summer. 

Water rich in organic matter favour the pollution tolerant 
species such as Tubifex and Limnodrilus (Kumar, 1996). 
The highest benthic population was recorded at site III 
suggesting that this site is characterized by higher 
organic matter than the rest of sites. 

Limnodrilu shoffmeesteri indicates a characteristic 
eutrophic stage. These are referred as the classical 
“pollution indicators”. Both species are able to survive the 
period of anoxia, which occurs in wetlands during 
summer and winter months. Most tubificids have erythro-
cruorin (a red blood pigment that effectively extracts 
oxygen dissolved in the water). 

Site I and III showed the least no. and diversity of 
macrozoobenthos. This decrease was due to recent 
dredging at site I and more human activities such as 
washing, bathing etc. at site III. 

The community composition of macro benthic inverte- 
brate  fauna  of  a  particular  habitat  reflects  the  habitat 
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Table 1. Monthly variation of Macrozoobenthos at Site I in Hokera Wetland during Year 2008. 
 

Population density (Individuals/m2) 
Type 

May July October Mean S. D. 
Annelida 
Oligochaeta 
Tubifex sp. 14.81 - 14.81 9.87 0 
Limnodrilus sp. 14.81 - - 7.33  
Allolobophora sp. - - - -  
      
Hirudinae   
Erpobdella sp. 14.81 14.81 - 9.87 0 
Pentopdella sp. - - - -  
      
Arthropoda 
Insecta 
Chironomous 14.81 - - 7.33  
      
Crustacea      
Gammarus 14.81 14.81 - 9.87 0 
      
Mollusca 
Gastropoda 
Lymnaea sp. 14.81 14.81 - 9.87 0 
Pelcypoda 
Corbicula sp. 14.81 29.62 14.81 19.73 8.55 

 
 
 

Table 2. Monthly variation of Macrozoobenthos at site II in Hokera Wetland during 2008. 
 

Population density (Individuals/m2) 
Type 

May July October Mean S. D. 
Annelida 
Oligochaeta 

     

Tubifex sp. 14.81 29.62 - 14.81 8.550557 
Limnodrilus sp. 14.81 14.81 14.8 14.81 0 
      
Hirudinae      
Erpobdella sp.  14.81 14.81 9.87 2.85211 
Pentopdella sp. 14.81     
      
Arthropoda 
Insecta 

     

Gammarus 74.07 74.07 44.44 64.19 13.96772 
Chironomous 44.44 59.25 29.62  14.815 
      
Mollusca 
Gastropoda 

     

Lymnaea sp. 29.62  29.62 19.74 5.704221 
      
Pelcypoda      
Corbicula sp. 14.81 14.81 14.8 14.81 0 
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Table 3. Monthly variation of Macrozoobenthos at Site III in Hokera Wetland during 2008. 
 

Population density (Individuals/m2) 
Type 

May July October Mean S. D. 
Annelida 
Oligochaeta 

     

Tubifex sp. 29.62 29.62 44.44 34.56 6.98 
Limnodrilus sp. 14.81 44.44 14.81 24.68 13.96 
      
Hirudinae      
Erpobdella sp. 14.81 29.62  14.81 8.55 
Pentopdella sp. 29.62 14.81 14.81 59.24 20.94 
      
Arthropoda 
Crustacea 

     

Gammarus 44.44 59.25 44.44 49.37 6.98 
      
Insecta      
Chironomous 59.25 59.25 14.81 44.43 20.94 
      
Mollusca 
Gastropoda 

     

Lymnaea sp. 29.62 29.62 14.81 70.05 23.73 
      
Pelcypoda      
Corbicula sp. 29.62  29.62 19.74 5.70 

 
 

Table 4. Monthly variation of Macrozoobenthos at site IV in Hokera Wetland during 2008. 
 

Population density (Individuals/m2) 
Type 

May July October Mean S. D. 
Annelida 
Oligochaeta 

     

Tubifex sp. 14.81 14.81 14.81 14.81 0 
Limnodrilus sp. 14.81 14.81 - 9.87 2.85 
      
Hirudinae      
Erpobdella sp. 14.81 - 14.81 9.87 2.85 
Pentopdella sp. 14.81 14.81 - 9.87 2.85 
      
Arthropoda 
Crustacea 

     

Gammarus 14.81 29.62 14.81 19.74 6.98 
      
Insecta      
Chironomous 29.62 14.81 29.62 24.68 6.98 
      
Mollusca 
Gastropoda 

     

Lymnaea sp. - 14.81 14.81 9.87 2.85 
      
Pelcypoda      
Corbicula sp. - 29.62 - 9.87 13.96 
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Table 5. Species diversity and abumndance of Macrozoobenthos in three seasons. 
 

Population density (Individuals/m2) 
Type 

Spring Summer Autumn Mean S. D. 
Annelida 
Oligochaeta 

     

Tubifex sp. 74.07 74.07 59.25 69.13 6.98 
Limnodrilus sp. 59.25 74.07 29.62 54.31 18.4 
      
Hirudinae      
Erpobdella sp. 44.44 59.25 14.81 39.50 18.47 
Pentopdella sp. 59.25 29.62 29.62 39.49 13.96 
      
Arthropoda crustacea      
Gammarus 148.14 177.77 88.88 138.26 36.9551 
      
Insecta      
Chironomous 148.14 133.33 88.88 123.45 25.18 
      
Mollusca  
Gastropoda 

     

Lymnaea sp. 74.07 59.25 59.25 64.19 6.98 
      
Pelcypoda      
Corbicula sp. 59.25 74.07 59.25 64.19 6.98 

 
 
 
features. The presence of particular population is 
governed by a specific set of ecological conditions 
prevailing at the period of time. In present study, 
altogether 8 Texas of macrozoobenthos belonging to 3 
main groups viz; Annelida, Arthropods and Mollusca were 
recorded from Hokera wetland. 

Nowadays, to assess the population level in a particular 
water body, not only chemical characteristics but also the 
biological indicators are used to monitor the pollution 
importance of harbouring various types of migratory 
birds, but due to anthropogenic process. It has greatly 
level in the water body. Kemmedy (1996) and Long 
(1996) used Tubificids and Chironomids as indicators of 
population long (1991) and Remond et al. (1996) 
categorized different benthic organisms as Oligotrophic, 
Mesotrophic and Eutrophic, on the basis of the trophic 
conditions of their habitats. This clearly indicates that the 
abiotic factors of a water body play a vital role in 
determining its biocenose on the basis that benthic 
organisms were recorded in the Hokera wetland from 
typical eutrophic taxa. 

In view of the aformentioned facts, it may be concluded 
that the Hokera wetland is getting eutrophicated and the 
physical and chemical characteristics of water at all the 
Sites in the water body have influenced the benthic 
community living there, as the organisms recorded mostly 
occur in eutrophic waters. The eutrophic character affects 
the distribution of  the  macrozoobenthos.  The  data  also  

reveals that site II and III are more polluted than the other 
Sites. 
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