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ABSTRACT

In Bangladesh, there are thousands of beels (a natural deep depression) exist in different sizes.
Most of these large beels have become shrunken quite considerably in recent decades. Those
beels are the potential source of snails. Gopalganj district of Bangladesh has lots of beels from
where people collect huge amount of Mollusca species from the time immemorial. At present, the
abundance is decreasing drastically due to uncontrolled catch. The seasonal abundance and
distribution of Mollusca species in selected beel areas has been studied to know the real scenario.
Surveys was conducted at summer (May-June), rain (September-October) and winter (December-
January) season year round based on the observations and sampling in each six points (each of

** Senior Scientific Officer;

#Principal Scientific Officer;

T Director (Research and Planning);

*Corresponding author: Email: msislam.bfri@gmail.com;

Asian J. Fish. Aqu. Res., vol. 25, no. 3, pp. 1-11, 2023



Islam et al.; Asian J. Fish. Aqu. Res., vol. 25, no. 3, pp. 1-11, 2023; Article no.AJFAR.106060

extinction of Mollusca species.

16m?2 area per point) of a beel, As such six selected beels in each Upazila of Gopalganj district
have been considered under study. Sampling was done with the help of Sieves (0.2 mm, 2.0 mm
and 4.75 mm), Cast nets, small hand nets and hand-picking methods and count. In this study, five
shail species were found throughout the survey period where Lomba shamuk (Lymnaea stagnalis)
was exhibited the highest in number than others. The highest average number (600 no/16m?) of
shail was found in Gopalganj sadar Upazila at rainy season and the species comprised of only
lomba shamuk. In case of Chakti shamuk (Macrochlamys indica), the highest average number
(519 no/16m?) was also found in Gopalganj sadar upazila at the same period. The abundance of
average number of Ghecho shamuk (Lymnaea luteola) was found low for all studied Upazila and
this species was totally absent in Muksudpur. These findings may help the concern authority to
take proper decisions on meaningful steps. Ultimately these findings may help the nature from the

Keywords: Beel; mollusc; abundance; distribution; Gopalganj.

1. INTRODUCTION

Bangladesh is truly a riverine as well as a
maritime country, which is situated at the largest
delta containing the finest mangrove and longest
continuous sea beach in the world. Most of the
rivers in Bangladesh are either tributaries or
distributaries of the Ganges, or the Brahmapultra,
or the Meghna River. In Bangladesh, the word
'‘beel' means a lake with static water. “Beel, a
large surface water body that accumulates
surface runoff water through internal drainage
channels, these depressions are  mostly
topographic lows produced by erosions and are
seen all over Bangladesh” [1]. Beels are small
saucer like depressions of a marshy character.
Many of the beels dry up in the winter but during
the rains expand into broad and shallow sheets
of water, which may be described as fresh water
lagoons. Beels can be formed due to many
causes.

In the active floodplains of the Surma-Meghna,
the Brahmaputra-Jamuna and the Ganges-
Padma river systems, there are several large and
small beels. In Bangladesh, there are thousands
of beels of different sizes. Some of the most
common names are Chalan beel, Gopalganj-
Khulna beel and Arial beel. Most of these large
beels have shrunken quite considerably in recent
decades.

“Gopalganj is a district of Dhaka division of
Bangladesh. It is bounded on the north by
Faridpur district, on the east Madaripur and
Barisal districts, on the south by Pirojpur and
Bagerhat districts and on the west by Narail
district. It lies between 22° 50' and 23° 01' north
latitudes and between 89° 40' and 90° 02' east
longitudes. The total area of the district is

1,468.74 sq. km”. (Bangladesh Population
Census, 2001). Gopalganj-Khulna Beel occupies
a number of low-lying areas between the Ganges
Floodplain and the Ganges Tidal Floodplain. The
major two beels of the Gopalganj district are
Baghia beel and Chanda beel. Thick deposits of
peat occupy perennially wet basins, but they are
covered by clay around the edges and by
calcareous silty sediments alongside ganges
distributaries crossing the area. This is the
largest peat basin of Bangladesh. The basins are
deeply flooded by clear rainwater during the
monsoon. In the basin close to Khulna, the
floodwater is somewhat brackish. Subsiding
process is still active in this physiographic unit.
Idowu [2] observed that “shallow Lake often with
a well-developed littoral vegetation are often
more productive than deep lakes and particularly
in the tropics, they are important source for
fisheries and other aquatic fauna products”.

Gopalgan district of Bangladesh has lots of
beels with shallow water area from where people
collect huge amount of Mollusca species from
the time immemorial. For the huge demand of
snail in the area, the abundance of Mollusca
species is decreasing day by day. This is
happened due to uncontrolled catch. But the
current abundance and distribution of Mollusca’s
species yet to know. That is why it is a novel
approach to know the seasonal abundance and
distribution of Mollusca species in selected beel
areas.

“Twenty lands, 22 freshwater and 437 marine
and brackish water mollusks species belonging
to 210 genera, 105 families and 23 orders under
4 classes have been recorded in Bangladesh”
[3]. “The shallow water bodies like beels are the
major harbour of mollusks species in
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Bangladesh. Next to the insects the second large
and most successful invertebrate are snails” as
stated by Abbot [4] and Hapman [5].
“Considering the number of the species that have
been described, the non-marine molluscs
become the second most diverse Phylum in
Kingdom Animalia. The Mollusks are found to be
one of the most diverse groups, yet there are
only a few scientists who are aware of their
importance and are working on these creatures.
One of the most important and effective
approach to the biodiversity conservation and
management is the compilation and publication
of the Red Data Book” as stated by Bouchet [6].
“According to a survey conducted in 2002 by the
IUCN there are total 708 freshwater and 1222
terrestrial mollusks, out of which 42% of the 693
extinctions from the animal species are mollusks,
comprising 260 gastropods and 31 bivalves as
reported in Red List of Threatened Species by
Baillie et al. [7]. Invertebrates are not generally
noticed by the biologists and conservation
agencies as most of the work is being done on
terrestrial vertebrate regarding their extinctions
and has been well documented” by Lydeard et al.

[8].

This important part of every aquatic ecosystem,
many species act as food sources to many
animals as well as human beings (species like
Filopaludina bengalensis, Pila globosa and Brotia
costula). Other helps in nutrient cycle and are
also used as bio indicator of their ecosystem’s
pollution, hence play a pivot role in ecological
studies [9,10] of aquatic ecosystems

Muslim humans’ community of Bangladesh are
not consumed Snails [11]. However, identified 29
groups of tribal people that consume snalil flesh.
But, now a days different delicious snail meat
food items is serving in different hotels of tourist
city of Bangladesh like Cox’s Bazar, Khulna, and
Chattogram. Snail flesh is instead more
extensively used in  freshwater prawn
(Macrobrachium rosenbergii) farming in the
south-western part of the country [12], which is
one of the major exports earning sectors in
Bangladesh [13]. The average application of
snail meat to prawn ponds is 66.5 kg halday?
during June to October [14]. Snail meat is also
utilized as supplementary feed in indigenous
catfish (Clarius batrachus) farms and domestic
ducks throughout the year [15]. Snail shell is
used to produce lime and animal feed additive
due to its rich CaCOs content [16]. Freshwater
Mollusca populations have been declining for

decades and are among the most seriously
impacted aquatic animal’s worldwide [17,18].

The present study is the first attempt to identify
the malaco-diversity in a district of Bangladesh
along with understanding their diversity and
abundance fluctuations in different seasons.

2. MATERIALS AND METHODS
2.1 Study Area

Survey was conducted in six beels of each
Upazila of Gopalganj district, Bangladesh
(Fig. 1). List of beels is given below in Table 1.

2.2 Survey Season and Sample Collection

Surveys were conducted at summer (May-June),
monsoon  (September-October) and winter
(December-January) season. Throughout the
year based on the observations and sampling in
each selected beels. Random sampling of
species was done from the six points of each
16m? areas in the selected beels. Samples were
collected, sorted and counted with the help of
sieves, cast nets, small hand nets and hand-
picking methods.

2.3 Identification of Species

Species  were identified based  upon
morphological characteristics of the shell, the
taxa and habit recognized by Encyclopedia of
Flora and Fauna of Bangladesh [19].

Table 1. List of beels where survey conducted

Name of Survey beel name

Upazila

Kotalipara Dhara Vashail, Baikkar,
Shuagram, Unsia, Hiron, Modhur
Nagra

Kashiani Tetulia, Domrakhandi,
Orakhandi, Rahuthor, Shinga,
Bongkur

Tungipara Sonakhali, Gopalpur, Mohiser,
Dumuria, Korpara, Tarail

Gopalgan;j Mollahr, Ulpur, Padma, Raut

Sadar Khamar, Chandar, Tuamandar

Muksudpur  Uzani, Bashbaria, Bohugram,

Nonikhir, Chalcha
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Fig. 1. Maps of the Gopalganj district

3. RESULTS AND DISCUSSION

Five snail species were found available
throughout the survey period (Table 2). From five
species Lymnaea stagnalis (Lomba shamuk) was
found the highest amount than others.

Worldwide very few numbers of manuscripts was
published on density fluctuations of freshwater
shails. From that, Monthly and seasonal
fluctuations in densities of freshwater snails were
recorded in six different sites at Qena
Governorate Upper Egypt during the period of
March 2009- February 2010, the study revealed
the occurrence of 13 species of freshwater snails
belonging to 9 families of class Gastropoda [20].
Hossain et al. [21] altogether 10 gastropod
species were recorded in the river Brahmaputra,

Mymensingh, Bangladesh. Among gastropoda
Melanoides tuberculata (Muller), P. globosa, L.
luteola and B. begalensis were most dominant
species recorded, that findings totally matche
with the present findings.

The highest average number (600/16m?2) of snalil
found in whole survey period in Gopalganj sadar
Upazila at rainy season and species was Lomba
shamuk (L. stagnalis). In case of Chakti shamuk
(M. indica), the highest average number was
519/16m? also found in same Upazila at rainy
season.

On the other hand, in case of Apple
shamuk/Bara shamuk (P. globosa) the highest
average number was 50.6/16m?2 found in
Tungipara Upazila at rainy season. Abundance
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Table 2. Name of snail species found in different beels of Gopalganj districts

SINo. Local Name English Name Scientific Name Upazila name where Season Name
found most when found most
1 Apple shamuk/ Common Apple snalil Pila globosa Tungipara Rain
Bara shamuk

2 Chakti shamuk Disk snail Macrochlamys indica Gopalganj sadar Rain

3 Guli shamuk Banded pond snalil Bellamya bengalensis Kashiani Winter

4 Lomba shamuk Lymnaeid snalil Lymnaea stagnalis Gopalganj sadar Rain

5 Ghecho shamuk Lymnaeid snalil Lymnaea luteola Kotalipara Winter
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Fig. 2. Snail species found in Gopalganj districts

of Guli shamuk (B. bengalensis) was recorded
the highest average number (193.4/16m32) in
Kashiani Upazila at winter season. Average
number of Ghecho shamuk (L. luteola) was
found very low in all Upazila and in Muksudpur
Upazila, this species was totally absent (Fig. 3).
On the other hand, the abundance (%) of
different species in different season under
different Upazila describes in Fig. 3.

Total abundance of snails from different beels of
Gopalgan;j districts were shown in Table 2, where
number of average recorded snails shown under
different seasons with standard deviation
(Mean + SD).

Table 3 shown the abundance of snails in 30
surveyed beels of Gopalgonj district, it is evident
from the table that total abundance of snails in all
beels were found higher in rainy season than
summer and winter. The lowest abundance was
found in winter season for all beels. From where

it is revealed that during rainy season the snail
abundance becomes more than the other two
seasons for all beels under different Upazila.

In Gopalganj sadar Upazila, beels became dried
during summer and winter seasons than other
Upazila, that's why the abundance of snails in
these seasons were recorded the lowest number,
On the other hand, in Kashiani and Muksudpur
Upazila, water of beels remain for a longer period
than other Upazila’s beel, that's why the
abundance (%) of snails prevailed there higher
number in winter as like rainy season (Table 3 &
Fig. 5).

Seasonal variations in terms of their influence on
the chance of species abundance rather than
complete species replacement in the aquatic
systems were reported [22,23]. The highest
gastropod count was recorded during late rainy
season (September—October), while the lowest
was recorded during early rainy season (June
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and July) from Eleyele dam. This corresponds
with Owojori et al. [24] who studied river and
ponds in lle-Ife. This study is agreed with the
findings of the aforesaid authors. According to
Dillon [25] mollusca species are more found in
spring and rainy season. This information also
supports the present findings.

Due to greater evaporation in summer,
concentration of salts gets increased so as to
show a higher EC; during winter due to
precipitation results dilution makes value reduced
[26]. So that the abundance of snail in summer
become reduce. That’s findings are match with
our current findings.
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Fig. 3. Species wise abundance (%) of snails in different seasons under different Upazila
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Table 3. Abundance of Snails found under different beels of Gopalgonj district in different

seasons

Name of Name of Beels Name of Season

Upazila Summer Rain Winter

Snail no. (Mean £ SD)

Kotalipara Dhara Vashail 30.33+£11.32 82.50+29.85 13+4.95
Baikkar 31.83+3.44 78.17+46.12 18.5+3.5
Shuagram 10.17+3.80 80.17+14.16 8+1.63
Unsia 1546.19 79.83+£19.39 6+1.63
Hiron 19.5+7.14 162.67+31.24 55.75+54.82
Modhur Nagra 70.33+£51.56 132.17+59.97 -

Gopalgan;j Mollahr 9.5+1.71 141.17+£29.17 9+2.16

Sadar Ulpur 8.83+7.19 282.5164.45 26.33+20.33
Padma 6.331+2.81 132.17+11.10 11.66+2.86
Raut Khamar 6.83+1.07 343+82.52 11+2.94
Chandar 11.17+9.41 83.17+22.84 9.25+5.63
Tuamandar 7.831£2.61 187.17+29.63 8+2.45

Tungipara Sonakhali 39.5+11.88 252+49.92 39.5+11.88
Gopalpur 36+14.79 60+24.75 12+2.94
Mohiser 57.83+20.28 234.83+£122.03 12+4.55
Dumuria 42.33+13.88 155.17+29.93 24.33+4.99
Korpara 29.67+14.24 55.17+19.34 23.67+8.38
Tarail 30.33£12.02 164.5+86.52 30.33+12.02

Kashiani Tetulia 34.24+4.82 52.5+23.61 69+11.94
Domrakhandi 21.75+4.32 216.33+96.03 67.25+22.99
Orakhandi 28+5.89 149.33+35.48 189.5+43.16
Rahuthor 31+9.03 92.33+£16.81 137.25+22.59
Shinga 23.545.32 131.33+26.33 141.25+18.99
Bongkur 23.5+6.10 119.17+40.43 132.67+29

Muksudpur Uzani 33.7546.61 135.17+51.94 133.75+33.83
Bashbaria 11.66+1.25 108.17+45.29 55.25+30.33
Bohugram 15.33+5.44 44.33+11.69 95.75+44.72
Nonikhir 16.5+6.18 95.33+£29.23 43+7.35
Chalcha 9+3 108.17+30.68 40.67+17.97
Kanuria 15.5+£1.5 141.17+£37.72 27+0.82

On the other hand, in Gopalganj district, total
abundance of snail was found higher in
Gopalganj sadar Upazila than other Upazila
during rainy season. In summer, total abundance
of snail was recorded higher in Tungipara
Upazila than other Upazila and in winter season,
total abundance of snail was exhibited higher in
number in Kashiani Upazila than other Upazila

(Fig. 4).

It is evident from Fig. 5 that the abundance of
different species of snails exhibited higher in
number in monsoon than summer and winter
season. The seasonal variations of molluscs
population may provide hints as to the extent of
environment perturbation as the populations of
an African arid zone lake were proportionally
higher in the rainy season and harmattan season
was observed by Idowu et al. [27]. The same
strong and pronounced seasonality of macro

invertebrates was observed by Dejoux et al. [28]
and Mbagwu [29] in lake Chad and Tiga,
respectively.

The reason behind less abundance in winter
season might be hibernation nature of snail. In
winter, almost all snails prefer to stay in
hibernation, and found very lower in number in
aquatic nature. Research findings told that snails
are cool-blooded animals. In dry unfavorable
winter season, snails hibernate up to 4 (four) feet
below the ground [30]. Okafor [31also stated that
shails hibernates and aestivation especially
during dry hot unfavorable seasons.

Winter is an essential part of their life cycle.
Snails do not eat food during winter. After winter,
when the ambient temperature is normal, the
shails come out after wintering. During winter,
because of hibernation 10-12% of snails die [32].
On the other hand, in rainy season a new
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generation is added in the nature. Das et al. [33] monsoon season. So that the abundance might
stated that snails breeding take place in pre- be increased in the rainy season [34].
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Fig. 4. Abundance of snails under different upazila in different seasons
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4. CONCLUSION

In Bangladesh, nobody has become interested in
snail farming till to-date. Though snail capturing
and its utilization as human food, poultry feed
and in large scale as supplementary feed for
prawn farms are lavishly going on. Especially,
over exploitation of P. globosa has been
occurred each year for prawn farming, which is
increasing alarmingly day by day. Highest
average snails found in 27.72 in one of the
studied Upazilla. That's indicate that the
ecologically and economically important such a
biological resource will become extinct within a
very short time if no steps are taken to reproduce
of this species immediately. On the other hand,
form this research it can be concluded that snails
are found high in rainy season than summer and
winter season. Considering the above facts, the
present research undertook to evaluate the
abundance and diversity of snail in Gopalgan;j
district, which is the main source of snail in this
south-east region of Bangladesh. These
abundance and seasonal distribution related
findings may help concern authority to take
proper decisions on meaningful steps and the
right time of taking steps. Ultimately these
findings may help the nature from the extinction
of those important species.
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