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Abstract 
This study represents first of its kind to determine population density of snails in terms man hour 

collection/m2 (MHC/m2) in the Central Zone of Kashmir valley during August 2017-July 2018. Central 

zone of Kashmir valley comprises of 3 districts namely Budgam, Ganderbal and Srinagar. Snails were 

collected from different locations and based on morphological features were identified as Radix lagotis, 

Radix brevicauda, Lymnaea luteola, Lymnaea stagnalis, Lymnaea auricularia, Indoplanorbis exustus, 

Bithynia troscheli, Physa acuta, Gyraulus ladacensis, Gyraulus pankogensis and one unidentified snail. 

Overall mean population density in terms of MHC/m2 for occurrence of snails was reported highest for 

Physa acuta snails (6.36±1.52), followed by Lymnaea snails other than L. stagnalis (4.69±1.07), 

Lymnaea stagnalis (3.83±0.89), Gyraulus spp. (3.25±0.88), Indoplanorbis exustus (2.25±0.94), Bithynia 

troscheli (2.13±0.98) and lowest for unidentified snail (0.31±0.31), the difference being statistically 

significant (p< 0.05) between L. stagnalis, Physa acuta and unidentified snail; Lymnaea snails other than 

L. stagnalis and unidentified snail; Gyraulus spp. and unidentified snail and non significant (p> 0.05) 

between Lymnaea stagnalis, Lymnaea snails other than L. stagnalis, Indoplanorbis exustus, Bithynia 

troscheli, and Gyraulus spp. Overall mean population density of all snails was observed highest in 

district Ganderbal followed by district Budgam and lowest for district Srinagar, the difference being 

statistically non significant (p> 0.05) for all snails between districts. Mean seasonal density of snails in 

terms of MHC/m2 for district Budgam was reported highest in summer season followed by spring, 

autumn and lowest in winter season. For district Ganderbal, mean seasonal density of snails was reported 

highest in summer season followed by autumn, spring and lowest in winter season except for 

Indoplanorbis exustus and unidentified snail which showed higher density in summer followed by the 

spring season. In district Srinagar, mean seasonal density of snails was reported highest in summer 

season followed by spring, autumn and lowest in winter season except for Indoplanorbis exustus and 

unidentified snail which were reported in the spring and summer seasons only and Bithynia troscheli 

which showed higher density in summer and similar densities in autumn and spring seasons. Lymnaea 

stagnalis, Lymnaea snails other than L. stagnalis and Physa acuta were reported in winter season also 

and in all the 3 districts. This study is helpful in determining the prevalence of freshwater snails in the 

area which would furnish more information regarding the prevalence of trematode parasites in a 

particular region. This would further help in formulating control measures against economically 

important parasitic diseases of livestock prevalent in the area.   

 

Keywords: Population density, MHC/m2, freshwater snails, central zone, Kashmir valley 

 

1. Introduction 

Freshwater gastropods (snails) which are an important and diverse component of aquatic 

ecosystems worldwide have diversified into every conceivable natural aquatic habitat 

including aquifers, springs, creeks, rivers, ponds, rice fields, lakes and wetlands and are 

routinely found in ephemeral and man-made water bodies [1]. Most of the snails graze on 

periphytic or epiphytic algae and biofilms, while some are suspension or deposit feeders. 

Freshwater snails are important as a primary intermediate host of all trematodes that cause 

several snail-borne diseases in human and various economically important animal species [2]. 

These diseases have a detrimental effect on public and veterinary health and thus need to be 

scientifically explored more extensively [3]. Hence, snail-borne diseases may be distributed 

across water resources. Distribution of freshwater gastropods depends on their abilities to 

colonize a habitat and survive there. Survival of gastropods in a particular habitat is regulated 

by various physico-chemical factors that play a major role to determine the ecological traits 

associated with a particular species. Various detailed qualitative surveys since the 1930s have 

shown that hardness, pH, altitude, size of water bodies, temperature, vegetation, and pollution  
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are among the significant aspects influencing the distribution 

and abundance of molluscs [4]. Population dynamics of snails 

also depend on the physical geography of a given region, land 

contours, soil composition, hydrography and climate. An 

intimate relationship between gastropod diversity and 

vegetation has been recorded [5]. Many species spend their 

entire lives in a few square meters of habitat, making them 

extremely vulnerable to localized environmental habitat 

degradation. Even though snail populations grant higher 

trematode diversity, trematodes can affect snail populations 

by directly reducing the egg production or by increasing snail 

mortality rates [6]. The presence of susceptible snail host is a 

primary requirement for the perpetuation of snail borne 

parasitic infections. In order to evolve a long term strategic 

control measures against snail-borne parasitic diseases, it is 

necessary to know the distribution pattern of snail vectors [7]. 

The snail counts per unit of time method measures the density 

of the snail population in the marked area only but not the 

total population [8]. Studies on the diversity, occurrence, 

density and abundance of freshwater snails on population 

dynamics have been carried out in India and abroad as well [9, 

10, 11, 12, 13]. In Jammu and Kashmir study has carried out on the 

prevalence of snails only by Dhar et al. [14] and no study on 

population density has been carried out so far. Therefore, the 

present study was undertaken to determine the population 

density of snails in the Central Zone of Kashmir Valley.  

 

2. Materials and Methods 

2.1 Study area 

The study was conducted in Central Zone of Kashmir Valley 

comprising of 3 districts viz. Budgam, Ganderbal and 

Srinagar. Budgam district is situated at an average height of 

5,281 ft. above sea-level and at 75 degree E longitude and 34 

degree N latitude. Ganderbal is located in north-east of 

Kashmir valley situated at 34.23oN latitude and 74.78oE 

longitude with an average altitude of 5,312 ft. above sea level. 

Srinagar district is situated at an average height of 5200 ft. 

above sea-level and at 34o5ʹ23ʺN and 74o47ʹ24ʺE. In Central 

Kashmir, summers are usually mild with good little rain, but 

relative humidity is generally high and nights are cool. The 

precipitation occurs throughout the year and no month is 

particularly dry. The hottest month is July (maximum 

temperature of 320C and minimum temperature 60C) and 

coldest are December-January (max. tempt.00C and minimum 

tempt. -150C). Vegetation and organic debris in these districts 

is of moderate type. 

 

2.2 Population density of snails 
The study was carried out from 10 am to 4pm of the day. 

Different locations (ponds, lakes, marshy areas, temporary 

water bodies, paddy fields and stagnant water bodies) in each 

district were surveyed to record the population density of 

snails. The population density of snails was calculated in 

terms of man per hour collection (MHC) per unit area (per 

m2). The technique involved counting the number of snails 

that were collected systematically with sieves mounted on 

handles or handpicked by one or more experienced collectors 

in a measured and marked area (quadrate). One sq. m area 

was taken as a quadrate. Species of snails that fell within the 

quadrate were counted and recorded for calculation of 

population density of the snails.  

 

2.3 Identification of snails 

For identification based on the shell characteristics, snail 

shells were sent to the Zoological Survey of India, Calcutta 

(ZSI, Moll: I.R.No.107).  

 

2.4 Statistical analysis 

The results were subjected to standard statistical analysis as 

per Snedecor and Cochran [15]. 

 

3. Results and Discussion 

The study was carried out from August 2017-July 2018, 

during which a total of 12,103 snails were collected from 

different locations in the Central Zone of Kashmir valley. 

Based on morphological characteristics, snails were identified 

as Radix lagotis, Radix brevicauda, Lymnaea luteola, 

Lymnaea stagnalis, Lymnaea auricularia, Indoplanorbis 

exustus, Bithynia troscheli, Physa acuta, Gyraulus ladacensis, 

Gyraulus pankogensis and one unidentified snail (ZSI, 

Moll:I.R.No.107). The population density was recorded for 

Lymnaea stagnalis, Lymnaea snails other than L. stagnalis, 

Indoplanorbis exustus, Bithynia troscheli, Physa acuta, 

Gyraulus spp. and unidentified snail. 

 

3.1 Overall population density of snails in Central Zone of 

Kashmir Valley in terms of MHC/m2 

Overall mean population density in terms of MHC/m2 for 

occurrence of snails varied from 0.31±0.31to 6.36±1.52 with 

highest mean density being observed for Physa acuta snails 

(6.36±1.52), followed by Lymnaea snails other than L. 

stagnalis (4.69±1.07), Lymnaea stagnalis (3.83±0.89), 

Gyraulus spp. (3.25±0.88), Indoplanorbis exustus 

(2.25±0.94), Bithynia troscheli (2.13±0.98) and lowest for 

unidentified snail (0.31±0.31), the difference being 

statistically significant (p< 0.05) between L. stagnalis, Physa 

acuta and unidentified snail; Lymnaea snails other than L. 

stagnalis and unidentified snail; Gyraulus spp. and 

unidentified snail and non significant (p> 0.05) between 

Lymnaea stagnalis, Lymnaea snails other than L. stagnalis, 

Indoplanorbis exustus, Bithynia troscheli, and Gyraulus spp. 

Overall mean population density of snails was observed 

highest in district Ganderbal followed by district Budgam and 

lowest for district Srinagar, the difference being statistically 

non significant (p> 0.05) for all snails between districts 

(Table 1). The present results are related to the findings of 

Gupta et al. [16] who studied the bionomics of aquatic snails 

Lymnaea luteola, L. acuminata and Gyraulus convexiusculus 

in Harayana state and reported variation in populations of 

snail species from locality to locality. In district Budgam 

mean population density was reported highest for Physa acuta 

(5.92±1.29) followed by Lymnaea snails other than L. 

stagnalis (4.33±0.99), L. stagnalis (3.42±0.84), Gyraulus spp. 

(3.00±0.88), Indoplanorbis exustus (1.92±0.80), Bithynia 

troscheli (1.83±0.67) and lowest for unidentified snail 

(0.25±0.13), the difference being statistically significant (p< 

0.05) between L. stagnalis, Physa acuta and unidentified 

snail; Lymnaea snails other than L. stagnalis and unidentified 

snail; Indoplanorbis exustus and Physa acuta; Bithynia 

troscheli and Physa acuta; Gyraulus spp. and unidentified 

snail and non significant (p>0.05) between other snails (Table 

1). District Ganderbal also showed mean population density 

highest for Physa acuta (8.33±2.04) followed by Lymnaea 

snails other than L. stagnalis (6.00±1.23), L.stagnalis 

(5.17±0.99), Gyraulus spp. (4.42±0.98), Indoplanorbis 

exustus (3.17±1.09), Bithynia troscheli (3.08±0.61) and 

lowest for unidentified snail (0.50±0.15), the difference being 

statistically significant (p< 0.05) between L. stagnalis and 
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unidentified snail; Lymnaea snails other than L. stagnalis and 

unidentified snail; Indoplanorbis exustus and Physa acuta; 

Bithynia troscheli and Physa acuta; Physa acuta, Gyraulus 

spp. and unidentified snail and non significant (p >0.05) 

between other snails (Table 1). District Srinagar also showed 

mean population density highest for Physa acuta (4.83±1.11) 

followed by Lymnaea snails other than L. stagnalis 

(3.75±0.89), L. stagnalis (2.92±0.68), Gyraulus spp. 

(2.33±0.62), Indoplanorbis exustus (1.67±0.63), Bithynia 

troscheli (1.50±0.44) and lowest for unidentified snail 

(0.17±0.11), the difference being statistically significant (p< 

0.05) between L. stagnalis and unidentified snail; Lymnaea 

snails other than L. stagnalis and unidentified snail; 

Indoplanorbis exustus and Physa acuta; Physa acuta, 

Gyraulus spp. and unidentified snail; Bithynia troscheli and 

Physa acuta and non significant (p >0.05) between other 

snails (Table 1). Hicham et al. [17] reported the mean densities 

of Physa acuta ranging from 0 to 34.5, Lymnaea pergera 

from 0 to 8.9, Lymnaea truncatula from 0.5 to 2.6 and 

Lymnaea stagnalis from 0 to 2.5 in different habitats of Gharb 

area of Morroco. Owojori et al. [18] reported the density of 

snails as high as 45.8 and as low as 0.7 among 11 sites in Opa 

Reservoir and Research farm ponds, Nigeria. Zukowski and 

Walker [19] reported Physa acuta to be most abundant snail in 

lower river Murray, Australia. The study is in contradiction 

with Islam et al. [20] who reported highest density for 

Indoplanorbis exustus (32±0.23), followed by Lymnaea 

luteola (24±0.27) and lowest for Lymnaea auricularia 

(16±0.18) in some selected areas of Mymensingh, 

Bangladesh. The variation in the results with respect to other 

workers may be because of variation in climatic factors and 

topography of the surveyed regions. The difference in area 

wise density of snails may be because of the presence or 

absence of water reservoirs, canals, rivers and also due to 

environmental and managemental conditions. The highest 

density of snails in district Ganderbal is because 

environmental conditions are more suitable for the snails 

breeding, as there are many lakes, streams and river. Variation 

in district wise density of snails is also due to the fact that 

district Srinagar and district Budgam are comparatively well 

drained and around district Ganderbal there are enough 

marshy areas which favor the development of snails. Juvenile 

P. acuta has been reported to grow more rapidly in water 

conditioned by Lymnaea snails suggesting an effect of 

pheromones or metabolites. In Kashmir valley usually mixed 

populations of snails occur at a particular location, which may 

explain its highest occurance and density in all the districts, 

but this needs further verification. Physa acuta is a “weedy” 

species [4] and occurs in greatest abundance where there is a 

moderate amount of aquatic vegetation and organic debris [21, 

22]. This may also be the reason for highest density of Physa 

acuta in these districts. 

 

3.2 District wise seasonal population density of snails in 

Central Zone of Kashmir Valley in terms of MHC/m2 

3.2.1 District Budgam 

Seasonal density of snails was reported highest in summer 

followed by spring, autumn and lowest in winter season for 

all the reported snails, however in autumn season Physa acuta 

(5.33±0.88) showed highest mean density followed by 

Lymnaea snails other than L. stagnalis (3.33±0.67), L. 

stagnalis (2.33±0.88), Gyraulus spp. (2.00±1.15) and Bithynia 

troscheli (1.33±0.67). Indoplanorbis exustus was not recorded 

during autumn season, the difference being statistically 

significant (p< 0.05) between L. stagnalis and Physa acuta; 

Physa acuta and Gyraulus spp. Bithynia troscheli and Physa 

acuta and non significant (p >0.05) between other snails. In 

winter density of Lymnaea snails other than L. stagnalis 

(0.67±0.33) was higher followed by L. stagnalis and Physa 

acuta (0.33±0.33 each), the difference being statistically non 

significant (p >0.05). Other snails were not recorded. Spring 

season recorded highest density for Physa acuta (6.00±1.00) 

followed by Lymnaea snails other than L. stagnalis 

(4.33±0.88), L. stagnalis (3.67±0.33), Gyraulus spp. 

(3.00±0.58), Indoplanorbis exustus (2.33±0.67), Bithynia 

troscheli (2.00±1.00) and lowest for unidentified snail 

(0.33±0.33), the difference being statistically significant (p< 

0.05) for L. stagnalis and unidentified snail; Lymnaea snails 

other than L. stagnalis and unidentified snail; Indoplanorbis 

exustus and Physa acuta; Bithynia troscheli and Physa acuta; 

Physa acuta and unidentified snail; Physa acuta and Gyraulus 

spp.; Gyraulus spp. and unidentified snail and non significant 

(p >0.05) between other snails. Summer season recorded 

highest density for Physa acuta (12.00±1.00) followed by 

Lymnaea snails other than L. stagnalis (9.00±1.53), L. 

stagnalis (7.33±1.20), Gyraulus spp. (7.00±1.53), 

Indoplanorbis exustus (5.33±2.03), Bithynia troscheli 

(4.00±2.08) and lowest for snail yet to be identified 

(0.67±0.33), the difference being statistically significant (p< 

0.05) between L. stagnalis and unidentified snail; Lymnaea 

snails other than L. stagnalis and unidentified snail; Lymnaea 

snails other than L. stagnalis and Bithynia troscheli; Bithynia 

troscheli and Physa acuta; Physa acuta and unidentified snail; 

Physa acuta and Gyraulus spp.; Gyraulus spp. and 

unidentified snail and non significant (p >0.05) between other 

snails (Table 1). Afshan et al. [23] reported highest abundance 

of snails in summer and lowest in winter season at Pothwar 

Region, Pakistan. Brown [24] also stated that the summer rainy 

season provides optimum conditions for the availability of 

freshwater snails. Karimi et al. [25] recorded the highest 

abundance of snails in summer followed by autumn and 

winter and lowest during spring season. The present results 

are also supported by the observations of Pokhriyal et al. [26] 

who observed the occurrence of Lymnaea snails throughout 

the year in Doon Valley.  

 

3.2.2 District Ganderbal 

Almost a similar pattern of density was recorded for all 

seasons as observed in district Budgam, but Bithynia troscheli 

and L. stagnalis were reported higher in summer followed by 

autumn, spring and winter. In autumn season Physa acuta 

(8.00±1.53) showed highest density followed by Lymnaea 

snails other than L. stagnalis (6.66±1.45), L. stagnalis 

(5.67±0.88), Gyraulus spp. (5.00±1.00) and Bithynia troscheli 

(4.00±0.58) and unidentified snail (0.33±0.33). Indoplanorbis 

exustus was not recorded during the autumn season, the 

difference being statistically non significant (p >0.05) 

between all snails except for unidentified snail which differed 

significantly (p< 0.05) with other snails. In winter density of 

L. stagnalis (0.67±0.33) was higher followed by Lymnaea 

snails other than L. stagnalis and Physa acuta (0.33±0.33 

each), the difference being statistically non significant (p 

>0.05). Other snails were not recorded. Spring season 

recorded highest density for Physa acuta (7.00±1.00) 

followed by Lymnaea snails other than L. stagnalis 

(6.00±1.15), L. stagnalis (5.00±1.15), Indoplanorbis exustus 

(4.33±1.45), Gyraulus spp. (4.00±1.00), Bithynia troscheli 

(3.00±0.00) and lowest for unidentified snail (0.67±0.33), the 
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difference being statistically significant (p< 0.05) for L. 

stagnalis and unidentified snail; Lymnaea snails other than L. 

stagnalis and unidentified snail; Indoplanorbis exustus and 

unidentified snail; Bithynia troscheli and Physa acuta; Physa 

acuta and unidentified snail; Gyraulus spp. and unidentified 

snail and non significant (p >0.05) between other snails. 

Summer season recorded highest density for Physa acuta 

(18.00±3.05) followed by Lymnaea snails other than L. 

stagnalis (11.00±1.00), L. stagnalis (9.33±0.67), Gyraulus 

spp (8.67±0.33), Indoplanorbis exustus (8.33±0.33), Bithynia 

troscheli (5.33±0.33) and lowest for snail yet to be identified 

(1.00±0.00), the difference being statistically significant (p< 

0.05) for L.stagnalis, Physa acuta and unidentified snail; 

Lymnaea snails other than L. stagnalis, Physa acuta, Bithynia 

troscheli and unidentified snail; Indoplanorbis exustus, Physa 

acuta and unidentified snail; Physa acuta, Gyraulus spp. and 

unidentified snail and non significant (p >0.05) between other 

snails (Table 1). Abd El-Wakeil et al. [27] recorded maximum 

species richness and diversity of molluscan community in 

spring and summer months in River Nile and its branches at 

Assiut governorate, Egypt. Qureshi et al. [28] also reported 

significantly higher number of snails during summer and 

lower during winter season. Bulbul [13] reported Indoplanorbis 

exustus higher in summer followed by autumn and spring in 3 

districts of Assam.  

 

3.2.3 District Srinagar 

Seasonal density of snails was reported highest in summer 

followed by spring, autumn and lowest in winter season. 

Autumn season recorded highest density for Physa acuta 

(4.00±1.00) followed by Lymnaea snails other than L. 

stagnalis (3.33±1.67), L.stagnalis (2.00±0.00), Gyraulus spp. 

(1.67±0.88), Bithynia troscheli (1.33±0.67). Indoplanorbis 

exustus was not recorded during autumn season, the 

difference being statistically non significant (p >0.05). In 

winter density of Lymnaea snails other than L. stagnalis, L. 

stagnalis and Physa acuta was similar (0.33±0.33 each), the 

difference being statistically non significant (p >0.05). Other 

snails were not recorded. In spring season Physa acuta 

(5.00±1.00) showed highest density followed by Lymnaea 

snails other than L. stagnalis (4.00±1.00), L. stagnalis 

(3.33±0.67), Gyraulus spp. (2.67±0.33), Indoplanorbis 

exustus (2.00±1.00), Bithynia troscheli (1.33±0.88) and 

lowest for unidentified snail (0.33±0.33), the difference being 

statistically significant (p< 0.05) for L. stagnalis and 

unidentified snail; Lymnaea snails other than L. stagnalis and 

Bithynia troscheli; Lymnaea snails other than L. stagnalis and 

unidentified snail; Bithynia troscheli and Physa acuta; 

Gyraulus spp. and unidentified snail and non significant (p 

>0.05) between other snails. Summer season recorded highest 

density for Physa acuta (10.00±1.00) followed by Lymnaea 

snails other than L. stagnalis (7.33±1.20), L. stagnalis 

(6.00±1.00), Gyraulus spp. (5.00±1.00), Indoplanorbis 

exustus (4.67±0.67), Bithynia troscheli (3.33±0.33) and 

lowest for snail yet to be identified (0.33±0.33), the difference 

being statistically significant (p< 0.05) for L. stagnalis, Physa 

acuta and unidentified snail; Lymnaea snails other than L. 

stagnalis, Bithynia troscheli, Physa acuta and unidentified 

snail; Indoplanorbis exustus, Physa acuta and unidentified 

snail; Physa acuta, Gyraulus spp. and unidentified snail and 

non significant (p >0.05) between other snails (Table 1). The 

study is partially contradictory with Saddozai et al. [29] who 

reported higher population of Lymnaea snails as compared to 

Physa acuta and Gyraulus eupharaticus, but also reported 

gastropods higher in summer and lowest in winter season in 

Manchar lake Sindh, Pakistan. Lacoursiere et al. [30] and 

Vincent et al. [31] suggested that gastropod variability is due to 

abiotic factors (depth, current and sediment). Also Strzelec 

and Królczyk [11] reported that many gastropod species are 

tolerant to most physicochemical water parameters and their 

occurrence is affected by the quality of bottom sediments and 

vegetation abundance. This may further explain the variation 

in densities of snails in these districts. P. acuta is often 

associated with warm, disturbed environments and its ability 

to spread rapidly and populate areas may be due partly to its 

quick responses to changing water temperatures [32]. Lymnaea 

snails also have explosive growth because of high 

reproductive rates under favorable conditions [33]. So, small 

populations can quickly recover in number, as individuals are 

capable of self-fertilization [34]. The temperature plays a vital 

role in the physiology of molluscan fauna and as per Aziz et 

al. [35] 30 ºC is highly significant as far as the duration of 

reproduction of gastropods is concerned and according to 

Pennak [22] 30 ºC is the critical temperature at which mostly 

the species survive, which in Kashmir valley occurs during 

summer months. The eggs of freshwater pulmonates also 

develop more quickly at warmer temperatures [36], so snails 

attain the highest density in warm seasons as compared to 

others. More freshwater snails collected in the spring as 

compared to autumn season is due to the fact that during 

spring snow melts and frequent rains cause rapid 

accumulation of water and also temperature is usually above 

200C which is favourable for most of the snails.  

 
Table 1: Seasonal Population density of snails in Central zone of Kashmir Valley (Man / hour/m2) 

 

A
re

a
 

Season 
Lymnaea 

stagnalis 

Lymnaea spp. 

(other than L. stagnalis) 

Indoplanorbis 

exustus 

Bithynia 

troscheli 

Physa 

Acuta 
Gyarulus spp. 

Unidentified 

snail 

B
u
d
g
am

 Autumn 2.33±0.88abAB 3.33±0.67bcAB 0.00±0.00aA 1.33±0.67ab 5.33±0.88cB 2.00±1.15abA 0.00±0.00a 

Winter 0.33±0.33A 0.67±0.33A 0.00±0.00A 0.00±0.00A 0.33±0.33A 0.00±0.00A 0.00±0,00 

Spring 3.67±0.33bcB 4.33±0.88bcB 2.33±0.67abAB 2.00±1.00ab 6.00±1.00cB 3.00±0.58bA 0.33±0.33a 

Summer 7.33±1.20bcdC 9.00±1.53cdC 5.33±2.03abcB 4.00±2.08ab 12.00±1.00dC 7.00±1.53bcB 0.67±0.33a 

Average 3.42±0.84bcA 4.33±0.99bcA 1.92±0.80abA 1.83±0.67abA 5.92±1.29cA 3.00±0.88bA 0.25±0.13aA 

G
an

d
er

b
al

 Autumn 5.67±0.88bcB 6.66±1.45bcB 0.00±0.00aA 4.00±0.58bB 8.00±1.53cB 5.00±1.00bcB 0.33±0.33aAB 

Winter 0.67±0.33A 0.33±0.33A 0.00±0.00A 0.00±0.00A 0.33±0.33A 0.00±0.00A 0.00±0.00A 

Spring 5.00±1.15bcB 6.00±1.15bcB 4.33±1.45bcB 3.00±0.00abB 7.00±1.00cB 4.00±1.00bcB 0.67±0.33aAB 

Summer 9.33±0.67bcC 11.00±1.00cC 8.33±0.33bcC 5.33±0.33bC 18.00±3.05dC 8.67±0.33bcC 1.00±0.00aB 

Average 5.17±0.99bcA 6.00±1.23bcA 3.17±1.09abA 3.08±0.61abA 8.33±2.04cA 4.42±0.98bA 0.50±0.15aA 

S
ri

n
ag

ar
 Autumn 2.00±0.00abAB 3.33±1.67bA 0.00±0.00aA 1.33±0.67abA 4.00±1.00bB 1.67±0.88abAB 0.00±0.00a 

Winter 0.33±0.33A 0.33±0.33A 0.00±0.00A 0.00±0.00A 0.33±0.33A 0.00±0.00A 0.00±0.00 

Spring 3.33±0.67bcdB 4.00±1.00cdAB 2.00±1.00abcA 1.33±0.88abA 5.00±1.00dB 2.67±0.33abcdB 0.33±0.33a 

Summer 6.00±1.00bcC 7.33±1.20cB 4.67±0.67bcB 3.33±0.33bB 10.00±1.00dC 5.00±1.00bcC 0.33±0.33a 
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Average 2.92±0.68bcdA 3.75±0.89cdA 1.67±0.63abcA 1.50±0.44abA 4.83±1.11dA 2.33±0.62bcA 0.17±0.11aA 

 Total 3.83±0.89b 4.69±1.07 bc 2.25±0.94ab 2.13±0.98ab 6.36±1.52c 3.25±0.88b 0.31±0.31a 

Mean Density values of different snail types along the rows bearing different small case superscripts differ significantly 

Mean Density values for a particular snail type between seasons (along the columns) in a particular district bearing different upper case 

superscripts differ significantly 

 

4. Conclusion 

The present communication documents the population density 

of snails in Central Zone of Kashmir valley in terms of man 

per hour/m2. The study reveals that overall mean population 

density was reported highest for Physa acuta snails and 

lowest for unidentified snail. Out of all the identified snails, 

Lymnaea snails and Physa acuta were reported throughout the 

year. The study indicates that climatic factors and vegetation 

plays an important role in determining the densities of snails, 

which is evident in terms of seasonal fluctuations in 

population density of snails. The study further paves way for 

understanding the influence of climatic factors on the 

prevalence of freshwater snails. The density of fresh water 

snails provides information regarding intensity of different 

snail species prevalent in the Central zone of Kashmir Valley 

which would further help us to know the occurrence of 

different trematode parasites in a particular area. The 

distribution of freshwater snails would help in formulating 

appropriate strategies to control snail population which could 

further reduce the cost of treating the animal for trematode 

infections. 
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