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ABSTRACT 
 

Mollusks, the second most abundant animal fauna 

after arthropods, play an important role in their 

ecosystem’s rejuvenation and recycling of locked 

nutrients. Being tolerant species many of these can also 

be used in biomonitoring and risk assessment studies of 

aquatic as well as terrestrial ecosystems. However, very 

little importance has been given to these animals despite 

of their abundance. The freshwater Indian gastropod 

fauna, 4.34% of the global freshwater gastropods, has 

remained neglected in major part of the country. The 

main focus of malacofauna had been around their 

taxonomy and their ecology had remained more or less a 

neglected field. The present investigation has focused on 

the ecological studies of an invasive species of Physidae 

(P. acuta) in different types of permanent water bodies 

in Chandigarh and its nearby areas and according to the 

results of Linear Regression and Pearson’s Correlation 

Coefficient certain parameters are positively influencing 

(Ph, Chloride, and Hardness) and certain negatively 

(Temp., Alkalinity, TDS and EC) in determining the 

density of the species in relation to specific parameter. 

The Dominance Index indicates the species under study 

has been found in eudominant state at all the sites. 
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I. INTRODUCTION 

Mollusks are the second most abundant animal fauna after arthropods, in its species richness [1] because of the existence of a wide 

range of adaptive abilities in both of these phyla. Ecologically mollusks play a very important role, both in terrestrial and aquatic 

ecosystems. [2] The freshwater ecosystems harbor both Gastropoda and Pelecypoda or Bivalvia. Globally, 4,000-5,000 species of freshwater 

gastropods have been reported till date, of which 4.34% i.e. 217 were confirmed from India. [3-5] Molluscs play a very important role in the 

freshwater ecosystem’s rejuvenation and recycling of locked nutrients due to their detrivory food habit. Being tolerant species many of these 

can also be used in biomonitoring and risk assessment studies in their respective ecosystems. [6] However, very little importance has been 

given to these animals. Despite their abundance, the freshwater gastropod fauna has remained neglected in major part of India and the 

existing research primarily pivot around their taxonomic and distributional aspects while their ecological aspects have been more or less 

remained neglected, exhibited by scanty and scattered references. 

Physidae- a freshwater pulmonate family is reported to be widely distributed throughout the world as a result of rigorous 

introductions and successive invasions. [7] Physids are New World snails, recognized by their high spire, sinistral shells and lack of 

operculum. [8] These being hermaphrodites produce a large number of offspring resulting in their abundances and high densities in their 

ecosystems. [9] Physids are known to show diversification in their life history traits which are influenced by the type of their habitat, presence 

or absence of predators and parasites, climate and other environmental factors. [9, 10]
 

Physa acuta Draparnaud, 1805 an invasive species is the most commonly and extensively studied representative of family Physidae. 

The snail has been reported to be originated from Eastern North America [11] and has undergone wide range spread through the continents of 

Asia [12], Africa [13, 14], Australia [15], Europe [16,17] and South America. [18] In India it was first reported from Maharashtra [19] and thereafter 

from many other parts of the country. [20] It has been frequently reported from man-made reservoirs, rivers, streams, ponds, and wetlands but 

has not been found to live in clay pit ponds. [21,22] In India P. acuta has been found commonly inhabiting both lotic and lentic freshwater 

bodies characterized with ecological variables, along with other species of freshwater malacofauna but the exclusive ecological responses 

of P. acuta have not been undertaken by any limnologist from the country till date. 

The present study, hence, has been undertaken to fill the existing gap. The study focused on the existence, abundance and ecological 

relationships of the P. acuta in different freshwater bodies of Chandigarh (U.T.) and its surroundings. 

 

II. MATERIALS & METHODS 

Study area 

During the study, following freshwater bodies from Chandigarh and its surrounding areas were studied for their water quality and occurrence 

of P. acuta (Fig. 1) from May 2016 to December 2016. 

 

  
Figure 1- Location of sites 

 

Sample collection 

The water and soil samples were collected from the selected sites (Fig. 2) manually and brought to the laboratory in sampling bottles and 

polythene bags respectively. The soil samples were sieved using Standard Test Sieves (as per IS: 460) of different mesh sizes and shells 

picked from the sieves (75mm, 44mm, and 30mm) were cleaned using brushes. The identification of P. acuta has been done using standard 

keys. [7] Water samples were analyzed for parameters like (pH, Temperature, Electrical Conductivity (E.C.), TDS, Chloride, Alkalinity, 

Hardness) using electronic probes and standard titration methods. [23]
 

 

   

Site 1 – Nepli reserve forest (Chandigarh) Site 2 – N- Choe (Chandigarh) Site 3 – Dhanas Lake (Chandigarh) 
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Site 4 – Ghaggar River (Panchkula, Haryana) P. acuta (Dorsal and Ventral view) Site 5 – New Lake, Sector 42 (Chandigarh) 

 
Figure-2 Sampling sites (understudy) showing occurrence of P. acuta 

 

III.             STATISTICAL ANALYSIS 

a)       To study the relationship between the species and any particular physicochemical parameter of its habitat with the application of linear 

regression using XLSTAT. 

b)       Dominance index (D) was also calculated using the formula: D=k/K×100, where k is the number of individuals of species and K is the 

total number of individuals in a sample. The dominance classes were categorized following. [24]
 

c)       Pearson’s correlation coefficient was performed to analyze the significance of a correlation between the species’ abundance and any 

particular physicochemical variable. 

IV.              RESULTS 

During the study, P. acuta was found inhabiting all lentic and lotic water bodies from the sites under study. All the sites were found to have 

alkaline water with narrow to broad range variations in other parameters (Table 1). The species was found to adapt to these variable 

ecological environments. Along with P. acuta, other gastropods were also found at all the sites but site 4 and 5 were found to show its 

exclusive dominance. The maximum abundance of P. acuta was recorded from S-4 while the minimum at S-3. 

 

Table 1: The ranges of physicochemical parameters and abundance of Mollusc fauna at different sites 

Parameters S-1 S-2 S-3 S-4 S-5 

pH 7.39-8.21 7.15-8.99 7.57-10.14 7.52-8.49 7.91-8.23 

Tempe     e   C  18-22 16.2-29.9 16.7-32.1 15.2-31.9 28.7-31.3 

E.C (µS) 327-456 205-621 204-383 289.5-645 373-442 

T.D.S (ppm) 212.5-296.4 133-359 130-248.9 188-420 200-240 

Cl-(mg/l) 21.27-24.8 55-360.2 42.54-127.6 65.5-126.1 32.8-61.9 

Hardness (mg/l) 225.1-485.3 28.3-200.16 65.05-380.3 200.9-320.7 102-219.2 

Alkalinity (mg/l) 30.61-384.42 55-435 40-180 50-395 30-201.5 

Total molluscan fauna 56 107 28 205 155 

Total P. acuta 39 56 16 199 146 
 

Value of the D (dominance index) of P. acuta was found more than 20 at all the sites, thus the species is found belonging to the 

eudominance category (Fig. 3). [24] Site-4 and 5 were found to show the maximum abundance of the species while the minimum was found 

at site 2 and 3. 

 

Figure-3: Dominance Index values showing the dominance of P. acuta at different sites 

 

Correlation between the abundance of P. acuta with specific physicochemical parameter (Table 2) shows that out of seven parameters 

studied in the current case, four were found to have negative correlation while remaining three positives but none was found significantly 

correlated (at p<0.05) with the selected parameters of the water bodies. The result makes it clear that the species under study can adapt and 

flourish in a wide range of ecological conditions. 

 

S-1 S-2 S-3 S-4 S-5

D 69.64 52.33 57.14 97.07 94.19
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T ble 2: Pe  son’s co  el  ion coefficien s between the abundance of P. acuta and physicochemical parameters 

Parameters Pe  son’s co  el  ion coefficien  Inference 

pH 0.6885 Moderately positive correlated 

Tempe     e   C  -0.1857 Negative correlated 

E.C. (µS) -0.4266 Negative correlated 

TDS (ppm) -0.0986 Negative correlated 

Chloride (mg/l) 0.1064 positive correlated 

Total Hardness (mg/l) 0.126 positive correlated 

Alkalinity (mg/l) -0.2143 Negative correlated 

*p<0.05 

The relationships between P. acuta with independent ecological variables were studied using linear regression (Fig. 4 (a-g)). The results 

show a positive relationship with pH, Hardness, and Chloride while Temperature, E.C., Alkalinity, and TDS were found having a negative 

relation with P. acuta. 

  

 
Figure 4. (a-c): Linear regression lines showing positive relationship between abundance of 

P. acuta and physico-chemical parameters 

  

 
 

Figure 4. (d-g): Linear regression lines showing negative relationship between abundance of 

P. acuta and physico-chemical parameters 
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V.                 DISCUSSION 

Majority of permanent freshwater bodies in Chandigarh 

are facing varied levels of degradations due to natural as well as 

anthropogenic interventions, leading to the loss of their 

biodiversity. Due to the decline in water quality the native fauna 

of the water bodies, sometimes get replaced by other invasive or 

alien species with better adaptive features to thrive in changed 

ecological conditions. These invasive species were also found to 

act as another major threat to indigenous biodiversity and the 

ecosystem’s health. [25] P. acuta was found to be one of the types 

of invader in freshwater bodies of India but is very less 

investigated in terms of its ecological, biological and 

physiological behaviors. The present study suggests that P. 

acuta is found to be the most successful invader into all 

permanent freshwater bodies of Chandigarh where it is 

flourishing along with other gastropods though at certain sites it 

was found as the only representative of gastropods, though 

during selected months of the year. 

The present study reports a positive relationship with pH 

and maximum abundance of the species has been recorded at 7.8 

- 8.8. While a negative correlation of the population of P. 

acuta with pH has also been reported. [26] It was concluded that 

pH as an independent parameter has no influence the mollusk 

abundance, though has not specified for P. acuta. [27] Since 

calcium is the primary component of shell formation in all the 

shelled mollusks thus hardness is going to play a positive factor 

in their multiplication and longevity. In the current study also the 

positive relationship was observed with this parameter which 

falls parallel to the observations made by other workers. [28] The 

chloride contents of water also favor P. acuta abundance and 

shown to have a positive relationship with the abundance of this 

particular species of Physa.  

P. acuta showed a negative correlation with temperature 

though the maximum abundance was recorded at a range of 24-

250 C but is still able to survive at 300C. Though, the other 

findings show that the freshwater snails (including P. acuta) are 

not able to survive in waters at higher temperature due to its 

impact on the decline of dissolved oxygen of water. 
[29] Alkalinity and abundance of P. acuta also showed a negative 

correlation and the similar impact of salinity on molluscan fauna 

in fresh water has been previously reported. [30] The species has 

been found showing a negative correlation with TDS, in the 

current investigation, and these readings are confirmed by the 

observations of other workers too [26] while EC was found 

negatively correlated unlike earlier findings. [26]     

 

VI.           CONCLUSION 

The present investigation concludes that the invasive 

species of Physidae (P. acuta) is successfully surviving, 

flourishing and even existing as an exclusively dominating 

gastropod, though seasonally, in all permanent and different 

types of freshwater ecosystems in Chandigarh and its 

surroundings. The native fauna of temperate is able to survive 

and adapt varied physical and chemical conditions of waters. 
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