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ABSTRACT 
 

Pollution studies in a short stretch of Hooghly River within Calcutta Metropolis have been 
made with an emphasis on the biological assessment of Water Quality. The study deals with 
the distribution of benthic diversity indices in Hooghly River after a sewage discharge 
region. The distribution and abundance of the species depended on the load and dilution 
factors around the sewage outfall region. These indices may be used as Biological Indicators 
to understand the status of pollution in a Lotic System. The study emphasizes the usefulness 
of Oligochaeta communities as descriptors of Sewage pollution. Oligochaetes like 
Limnodrilus hoffmeisteri were abundant only in sewage fed areas and their presence is found 
to be related with low levels of Oxygen. Reduction in species abundance and abundance of 
mainly Oligochaetes in the sewage outfall region are also discussed. 
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INTRODUCTION 
In recent years there is a growing 

recognition for better understanding of 
benthic environment and its communities as 
they have gained importance as biological 
indicators of pollution, in diverse type of 
water bodies2. The measure of species 
diversity in a biological community gives an 
idea about the pollution status of the water 
body (Hooghly River in the present case). In 
this study the usefulness of Oligochaeta 
communities as descriptor of pollution in 
Hooghly River around a sewage outfall 
region is emphasized.  

MATERIAL AND METHODS 
River Hooghly has been selected for the 

present study, around a sewage outfall 
region. Three sampling stations have been set 
up along the course of the river. 

Sampling station 1 is situated 1km 
upstream of the sewage outfall region. 

Sampling station 2 is situated at the sewage 
discharge point of the river. Sampling station 
3 is situated 1.5km downstream of Sample 
station 2 (Plate 1). Chemical Analysis of 
water has been done following APHA (1989) 

Qualitative and quantitative collection of 
the samples was done during low tide using a 
quadrate. Sampling was done during 
Premonsoon and Postmonsoon season. 

Diversity indices such as Simpson’s 
Index, Margalef’s index and Shannon 
Weiner Index were worked out in all the 
three seasons separately for each station. 

RESULTS AND DISCUSSION 
Species or Groups encountered during 

the study are listed in Table-1. Polychaeta, 
Oligochaeta, Gastropoda were the major 
groups. Gastropods constituted the largest 
assemblage of the benthic organisms at all 
stations (except station 2), which is 
dominated mainly by the Oligochaetes  
(Plate 2). * Author for correspondence 
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Plate 1 : Showing the stations 1, 2 and 3 along river Hooghly. 

 

 
Plate 2 : Figs. 1-4 : Some molluscans found in the study sites. 
Fig. 5 : A common polychaaete species Nephtys oligobranchia. 

Fig. 6 : A pollution indicator worm Limnodrilus hoffmeisteri occurring abundantly at station 2. 
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Station 2, which is the sewage discharge 
region showed a substantial reduction in the 
number of species. Only one species 
Limnodrilus hoffmeisteri dominated this 
station throughout the year (Table 1) which 
constituted about 98% of the total 
population. This station also reflects a poor 
condition of Dissolved oxygen (0.5 – 4.0) 
and high BOD value (8.6 – 49.8) compared 
to other stations (Table 2). Simpson’s Index 
was found to be the greatest (0.99) at station 

2 (sewage discharge point) followed by 
station 3 (0.74) and station 1 (0.48). 
Margalef’s index, on the other hand showed 
the lowest value at station 2 (0.48), station 1 
and station 3 showed a value from 1.24 to 
2.83 and 1.01 to 1.72 respectively. Shannon 
Weiner Diversity Index was found to be 
highest at station 1 (1.48) followed by station 
3 (1.26) and extremely low at station 2 (0.02) 
(Table 3). 

Table 1 : Variation in major group of organisms, expressed  
per metre square of bottom surface 

Major groups/ species/ 
Station numbers 

Pre monsoon Monsoon Post Monsoon 

No./m2 No./m2 No./m2 
Polychaeta 

1 10 13 17 
2 17 7 12 

3 5 5 30 
Oligochaeta (mainly Limnodrilus hoffmeisteri) 

2 7693 13530 15670 

Crustacea 
1 47 47 25 

2 0 5 2 

3 39 10 67 

Gastropoda 
1 2625 825 1312 

2 22 35 49 

3 668 355 1085 
Note : Oligochaetes were absent in stations 1 and 3 

 
A widely used approach to describe the 

responses of biotic communities to 
environmental change has been the 
calculation of dominance diversity indices4. 
These indices reflect the proportional 
abundance of species richness and individual 
richness. The index of dominance is always 
higher where the Community is dominated 
by a fewer number of species and lower 
where the dominance is shared by a large 
number of species, or the total population of  

the community is uniformly distributed 
among different species that mainly occur in 
clean and pollution free water. In the present 
study the highest value of 0.99 was shown by 
station 2 which indicated very fewer 
numbers of species there. 

Both Margalef’s Index and Shannon 
Weiner Diversity Indices showed lowest 
value at station 2 compared to stations 1 and 
3   (Table 3). 
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Table 2 : Dissolved oxygen (DO) and Biochemical Oxygen Demand (BOD) values at the 
study stations in mg/lit 

 Station 1 Station 2 Station 3 
DO 4.8 - 6.5 0.5 – 4.0 4.0 – 7.0 

BOD 3.6 – 20.7 8.6 – 49.8 3.5 – 19.0 
 

Table 3 : Species diversity indices at the study stations 

 Pre monsoon Monsoon Post monsoon 
Stations 1 2 3 1 2 3 1 2 3 

Simpson’s 
Index of 
Dominance 

0.48 0.99 0.74 0.44 0.94 0.46 0.47 0.99 0.63 

Margalef’s 
Index 

1.83 0.48 1.01 2.83 1.17 1.43 1.24 0.99 1.72 

Shannon 
Weiner’s 
Index 

1.18 0.02 1.05 1.48 0.20 1.26 1.19 0.02 1.11 

 
Thus the results suggested that station 2, 

showed less diversity of species and 
dominance of only one kind of Tubificid 
Limnodrilus hoffmeisteri which may be due 
to the receiving of large amount of sewage 
throughout the year. According to the 
Shannon Weiner Index, station 1, and station 
3 are moderately polluted as the values never 
exceeded 4, which is indicative of clear 
water according to Wilhm and Dorris but 
station 2 reflects a heavy pollution load 
indicating a site of very low diversity5. 

Animal communities respond to 
intermittent pollution which may be missed 
in chemical sampling programme. At the 
point of discharge of pollutant the clean 
water fauna is eliminated being unable to 
tolerate low oxygen tension, while tolerant 
fauna such as Limnodrilus hoffmeisteri 
dominated the area around the discharge 
point. As the water body gradually 
reoxygenates, greater number of species 
again makes appearance and increases in 

diversity as found in station 3. The 
occurrence of the Tubificid worm 
Limnodrilus hoffmeisteri as pollution 
indicator worm finds support from earlier 
studies6 also. 

CONCLUSION  

A bottom invertebrate community 
containing 80% or more of the tubificid 
worms indicates a high degree of organic 
enrichment or industrial  pollution7. In 
sampling station 2, which receives a high 
load of sewage input has Tubificid worms 

like Limnodrilus hoffmeisteri , corroborates 
this finding. Also the presence of L. 

hoffmeisteri dominating 99 % of the total 
fauna of station 2 indicates the pollution 

tolerant nature of the worm and its 
importance as bioindicator  species8-10. 
However at station 3, The species diversity 
increases proving that the river is still able to 
recover its pollution load. 



Journal of Environmental Research And Development Vol. 3 No. 4, April-June 2009 

1098 
 

REFERENCES 
1. Chukwu L.O. and Nwankwo D.I., The 

Impact of Land Based Pollution on the 
Hydrochemistry and Macrobenthic 
community of a Tropical West African 
Creek. In: Fundamentals of Limnology, 
Kumar, A. (ed). 7–15, (2005) 

2. Chukwu L.O., Ecological effects of 
Human induced stressors on coastal 
ecosystems in South Western Nigeria. 
Proceedings of the International 
Oceanographic Institute (IOI) Pacem in 
Maribus (PIM) Conference, held at the 
University of Western Cape, Cape Town, 
South Africa, 8–14, (2002) 

3. APHA, Standard Methods for the 
examination of water and waste water. 
17th Edition, American Public Health 
Association, Washington DC, (1989) 

4. Modde T. and Drewes H.G., Comparison 
of biotic values of invertebrate 
collections from natural and artificial 
substrates. Freshwater Biol., 23, 171–
180, (1990) 

5. Aston R.J., Tubificids and water quality: 
A review, Environ. Pollut., 5, 1–10, 
(1973) 

6. Brinkhurst R.O., The benthos of lakes. 
New York, St. Martins’ Press, 190, 
(1974)  

7. Rao Rama S.V., Singh V.P. and Mall 
L.P., Pollution studies of river Khan 
(Indore ) India-I. Biological assessment 
of pollution.Water research, 12, 555-
559, (1978). 

8. Guafin A.R. and Tarzwell C.M., Aquatic 
macroinvertebrates communities as 
indicators of organic pollution in Lytle 
Creek. Sewage Indust. Wastes, 28, 906-
224, (1956). 

9. Krishnamoorthy K.P. and Sankar R. 
Macroinvertebrates as indicators of water 
quality. Proc. symp.Environ. Biol, 133-
138, (1979). 

10. Wilhm J.L. and Dorris T.C., Biological 
parameters for water quality criteria. 
Bioscience, 18, 477-481, (1968). 

 

�����

 

S a v e  W a t e r . . . . .  
S a v e W a t er. . . .. 

Please.... 

Save 
Water.... 


