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ABSTRACT
Rivers are the most reliable source of fresh water and are inhabited by diverse benthic fauna of which molluscs holds a
great ecological importance. The present study focused on the diversity of molluscs (Gastropoda) and physico-chemical
characteristics of water in river Ghaggar. Among the collected Molluscan fauna, 5 species belonging to 4 different
families i.e. Physidae, Lymnaeidae, Thiaridae and Planorbidae, were identified. Quantitative differences have been
observed in gastropods during different seasons. Summers & monsoon favoured the molluscan fauna while winters and
post monsoon witnessed less and the least molluscs in the water body. Some of the physico-chemical parameters like
temperature, TDS, E.C. and chloride were found to show their positive impact while others like hardness, pH, DO were
found to have negative impact on molluscan diversity and density. Shannon’s Species Diversity Index and Simpson’s
Diversity Index reflects that the water body has very poor diversity of molluscan fauna due to its degraded status and
human interventions.
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INTRODUCTION
Rivers are immensely important due to their higher water retaining capacity, widely distributed flows of
water, source of irrigation and drinking water, electricity generation and medium for easy and cheap
transportation along with acting as home of wide range of aquatic life. Most of the Indian rivers are facing
continuous degradation of their water quality due to natural disturbances as well as anthropogenic
interventions and subjecting them to various point and nonpoint sources of pollution like chemical
contamination, surface runoff, intensive agriculture, human activities like washing, bathing and religious
rituals etc.[1, 2]. The excess of contamination of organic and inorganic pollutants not only alter the water
quality but also adversely affect the biodiversity of these rivers [3].
The bottom of these freshwater bodies is inhabited by macrobenthic invertebrates which can play an
important role in assessing the quality of water body by acting as reliable bio-indicator due to their
longevity, site specific habitats and least mobility [4]. So an ecosystem can be indexed by studying its
benthic faunal composition; abundance and distribution over a period of time. Among benthic
invertebrate, mollusc are of prime importance due to their susceptibility to contaminants [5].They form
the fish and human food thus plays an important link in the food chains [6]. Molluscan fauna is also
important due to their role in decomposition, predation, role of intermediate host in the life cycle of many
helminthes, fish bait etc. Some of the molluscan species are commonly used as a biological indicator of
water quality on the basis of their tolerance power against altered conditions [7, 8].
The biodiversity of freshwater molluscs from various water bodies has been studied by many
limnologists in India. Many species (285) species of freshwater gastropods and pelecypods from different
geographical regions of India [9], Northern India [10], Rajasthan and Maharashtra [11-14], and Narmada
River [15, 16] has been taken up by many Indian limnologists.
In the present study, the diversity of molluscs from river Ghaggar in Haryana (District Panchkula) and
their quantitative alterations with respect to changing seasonal physico-chemical parameters has been
studied. Various indices were calculated to interpret species richness and species abundance.
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MATERIAL AND METHODS
 Study Area
The Ghaggar River (Fig. 1) is an intermittent endorehic river of Northern India that flows vigorously
during monsoon season. It originates in the village Dagshai in Himachal Pradesh state at an elevation of
1927 m above msl and flows about 200 miles southwest through Pinjore in Haryana state. It passes
through Ambala and Hisar and reaches Bikaner in Rajasthan before finally disintegrating in the deserts of
Rajasthan.

Figure 1: Study area.
 Sample analysis
Water samples and river bed soil samples were collected seasonally; summer (March- May), monsoon
(June – September), post monsoon (October – November) and winter (December – February) during early
hours of the day for the period of one year (May 2016 to May 2017). Water parameters like temperature
(T), Electrical conductivity (E.C.), pH, dissolved oxygen (DO), total dissolved salts (TDS), Chloride (Cl-)
and Total Hardness (TH) were analyzed in the laboratory using standard methods [17].
Soil samples were sieved with the help of sieves of different mesh size (4mm, 10mm, 30mm, 44mm and
72 mm) and molluscs were picked up and cleaned with the help of brush. The live animals were
preserved in 5% formalin while the empty shells were cleaned and stored in vials. The specimens were
identified morphologically by their shell structure using the standard keys [9, 18].
 Statistical Analysis
Various indices were calculated to interpret species richness and species abundance.
1. Shannon’s Species Diversity Index [19]
H= - Pi × log Pi or – (ni/N) × log (ni/N)
Where,
H= Shannon Index of Diversity
Pi= Relative abundance of ithtaxon in the sample (Pi= ni/N)
ni= Number of individual of each species
N= Total number of individuals in the sample
Evenness = H/H max or H/ln S
S= Number of Species in the sample
2. Simpson’s Diversity Index [19]
D= 1- Pi2
The index values are in the range of zero (lowest diversity) to (1-1/S) (highest diversity)
Pi= Relative abundance of ithtaxon in the sample (Pi= ni/N)
S= Number of Species in the sample
RESULT
In the present investigation, 761 mollusc specimens were collected and identified. The collected fauna
belonged to 4 different families of class Gastropoda (Table 1.). Amongst them Melanoidescrebra(Lea
1850) of family Thiaridae, Lymnaeaacuminata(Lamarck 1822) and Radix persica(Issel 1865) of family
Lymnaeidae, Indoplanorbisexustus(Deshayes 1864) of family Planorbidae and Physaacuta (Draparnaud
1805) of family Physidae were found in different proportions in different seasons.
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Table 1. Seasonal fluctuations and Relative Abundance of gastropods (Ghaggar River)
Class:
Gastropoda

Family

Species
Summer

Seasons
Monsoon Post
Monsoon

Winter

Total
taxa/
family/year

Order:

Sorbeoconcha
------------------Hygrophilla

Thiaridae
Lymnaeidae

Planorbidae
Physidae

M. crebra
L.
acuminata
R. persica
I. exustus
P. acuta

Total

1
4

2
0

0
0

2
5

5
9

1
3
277
286

0
2
332
336

0
0
16
16

0
3
113
123

1
8
738
761

Annual
relative
abundance
(Pi)
(Pi=ni/N)
0.0065
0.0118
0.0013
0.0105
0.9697

Percent composition of molluscan diversity indicated that family Physidae (97%) was represented as the
dominant benthic fauna while the other three families contributed only 3% of the total with Lymnaeidae
(1.3%), Planorbidae (1.05%) and Thiaridae (0.65%) (Figure 2).

Thiaridae
Lymnaeidae
Planorbidae
Physidae

Figure 2: Percentage composition of different Gastropod families (Ghaggar River)
The Relative Abundance (RA) of Gastropod species during different seasons has also been calculated
(Figure 3). According to the results, P. acuta was reported as the dominant species iin all the four
seasonsfollowed byL. acuminata, I. exustus,
exustus M. crebra and R. persica.
Summer

Monsoon
M. cerebra

M. cerebra

L. acuminata

I. exustus

R. persica

P. acuta

I. exustus
P. acuta

Post monsoon

Winter
M. cerebra
L. acuminata

P. acuta

I. exustus
P. acuta

Figure 3: Relative abundance of Gastropod taxa during different seasons.
Diversity Indices like Shannon and Simpson were calculated for the Gastropod Species (Figure 4). The
value of Shannon’s Diversity Index and Evenness supported higher diversity in winter season where
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families were more evenly distributed in comparison to summer and monsoon while the least diversity
and Evenness has been reported during post monsoon
monsoon which favoured only single species. The value of
Simpson’s Index also indicated that winter favoured highest diversity while post monsoon recorded the
lowest.
0.16
0.14
0.12
0.1
Shannon's Index

0.08

Evenness

0.06

Simpson's Index

0.04
0.02
0
Summer

Winter Monsoon

Post
Annual
monsoon

Figure 4: Shannon’s Diversity Index, Simpson’s Index and Evenness values for recorded Gastropod
species during different season
With respect to the current status of RA of different species the annual range of Simpson’s Index should
be 0 - 0.8 while in the current study value of Simpson’s Index came out to be 0.05 which indicated that the
molluscan fauna in the river Ghaggar is in a state of very low diversity.
Species richness and species diversity of macrobenthic organisms were greatly influenced by the
physico-chemical
chemical parameters of the water body. Annual range of various physicophy
-chemical parameters
studied were recorded as, Temperature (15.2 - 31.9°C), pH (7.58 - 8.49), Dissolved oxygen (8.2 – 19.4
mg/l), Electrical Conductivity (289.5 – 645 μS), Total Dissolved Salts (188 – 420 ppm), Hardness (200.9 –
327.7 mg/l), Chloride (40.7 – 126.1 mg/l). Seasonal variations are shown in (Table 2).
Table 2. Range, mean and standard deviation of the physico-chemical
physico chemical parameters of Ghaggar River
during different seasons
S.No

Parameters

Summer
Range/
Mean & S.D

Monsoon
Range/
Mean & S.D

Post monsoon
Range/
Mean & S.D

Winter
Range/
Mean & S.D

1

T (°C)

20 - 24.5/
22.25 ±3.18

28.9 - 31.9/
30.40 ±2.12

19 - 26/

15.2 - 16.5/

22.5±4.94

15.85
15.85±0.91

7.5 - 8/
7.83 ±0.35
8.2 - 11.4/
9.8 ±2.26
384 - 645/
514.5 ±184.5
248.5 - 420/
334.25
334.25±121.2
200.9 - 287/
243.9 ±60.8
74.4 - 95.7/
85.05 ±15.06

7.9 - 8.2/
8.09 ±0.15
11.5 - 15.9/
13.7±3.11
306.5 - 461/
383.5±109.6
199.5 - 255.7/
227.6±39.73
201.3 - 226.3/
213.8±17.67
65.8 - 90.2/
78 ±17.25

8 - 8.18/
8.11 ±0.09
16.1 - 18.2/
17.15 ±1.48
289.5 - 305/
297.25 ±10.96
188 - 198/
193 ±7.07
230.2 - 240.8/
235.5 ±7.49
59 - 60/
59.62 ±0.81

8.02 - 8.49/
8.255 ±0.33
14.3 - 19.4/
16.85 ±3.60
313 - 537.5/
425.25 ±158.7
222 - 348.5/
285.25 ±89.4
257.7 - 327.7/
292.7 ±49.49
40.7 - 126.1/
83.4 ±60.38

2

pH

3

DO (mg/l)

4

EC (μS)

5

TDS (ppm)

6

TH (mg/l)

7

Cl- (mg/l)

A linear relationship has also been established between recorded Molluscan fauna and physico
physico-chemical
parameters using Pearson’s coefficient of correlation20 (Figure 5).
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Figure 5 (A-G): Linear relationships between Molluscan fauna and various physico-chemical
parameters showing positive (A-D) and negative (E-G) correlation
DISCUSSION
The area under study has been subjected to regular disturbances by ongoing civil works which are
regularly changing the course of water, substrate nature and its chemistry. The abrupt decline in fauna
abundance and diversity was reported during the post monsoon season is the result of these factors.
Similar observations were reported in southeast Australia21 where it was observed that addition of sand
and gravels adversely affect the macrobenthic invertebrate’s population in the Upper Murrumbidee River
bed.
The study showed moderate positive correlations of gastropods with factors like EC, temperature, Cl- and
TDS in their declining order. Higher temperature and maximum abundance of gastropods has been
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reported during the monsoon and summer. Impact of physico-chemical characteristics of Ramsagar
reservoir22 urban Lake of Nagpur [24] and freshwater bodies of Sangli [13] showed the similar findings in
molluscan growth due to rise in temperature. Though, a negative correlation between temperature and
molluscs was recorded in some North Indian lakes and ponds [23].
TDS, E.C. and Chloride show a moderate positive correlation with gastropod abundance in the present
study. This suggests that high chloride content favours the molluscan survival and growth. Similar
findings were recorded in Ramsagar Lake [22] while a positive correlation with Cl- and a negative
correlation with TDS were recorded in Sangli [13].
Some of the factors like DO, TH and pH were found to have negative correlation with fauna abundance. In
a study on Ramsagar Lake22 no effect of DO but a significant positive correlation with hardness on
molluscan growth was reported while the study of these factors in the fresh water bodies in Sangli
District13 showed a favourable impact of DO and TH on molluscan abundance. DO is reported as a limiting
factor for the development of molluscs [25] and the similar results were found in the current study.
Present study showed the range of pH from 7.58 - 8.49 throughout the year which was found to have a
weak negative correlation with molluscan abundance which was supported by the study of Ramsagar
Lake [22].
Conclusively, the present study suggests that there is a very low diversity of mollusc fauna in Ghaggar
River and a few parameters like chloride, temperature, EC and DO of water body plays a significant role in
molluscan community growth.
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