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ABSTRACT

A year-long research was conducted with a novel purpose for categorizing and documenting the 
existing fish diversity and abundance of Bamui beel in Jamalpur district located in Northeast part 
of Bangladesh, within a time frame from July 2022 to June 2023. A total of 46 fish species were 
identified that belonged to 18 taxonomical families and 8 orders. The most abundant family was 
Cyprinidae (25%). Among 46 species, 37% were commonly available (CA) and 11% were abun-
dantly available (AA) in terms of biodiversity status. According to the global conservational sta-
tus, around 74% were reported as least concerned (LC) whereas 4% were nearly threatened (NT). 
On the other hand, in consonance with the conservational status of Bangladesh 52% were least 
concerned (LC) and 11% were endangered (EN). Pielou’s evenness score in Bamui beel was the 
highest (0.247) in pre-monsoon and the lowest (0.213) in monsoon. Shannon-Weaver diversity 
index was ranged from 1.992 to 2.114, whereas Simpson’s dominance index value was a maxi-
mum of 0.883 in pre-monsoon and a minimum of 0.852 in monsoon. The yearly fish production 
of the beel was 7.023 metric tons during experimental year. Besides this, small indigenous species 
(SIS) of fish dominated with 63.34% of the beel's species makeup. Nevertheless, the abundance 
and diversity of fish species are diminishing daily in this beel. For preserving the fish diversity 
of Bamui beel calls for the implementation of effective fishery management practices, vigilant 
monitoring to prevent overfishing, and a strong emphasis on raising awareness among fishermen.

Cite this article as: Mia R, Rahman M, Chowdhury A, Ahammad B, Samanta Chandan CS, 
Majumdar BC, Akter S, Rahma Z. The biodiversity and conservation assessment of Bamui beel 
in Bangladesh: Current status and threats. Environ Res Tec 2024;7(1)71–82.

INTRODUCTION

Bangladesh is plentiful and blessed with huge and rich 
fisheries resources that are enriched and diverse with 260 
freshwater indigenous fish species that belong to 145 genera 

and 55 families that constitute the most diverse fish bio-
diversity ever documented [1–3]. Bangladesh is a riverine 
country with numerous rivers, canals, floodplains, ponds, 
beels, haors, reservoirs, artificial lakes, and a long coastline 
with estuaries [4–6]. One of the top nations in the world 
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for fish production is a country named Bangladesh [7]. 
Bangladesh ranked fifth in the world and third in Asia in 
aquaculture production in 2019 [8]. In Bangladeshi diets, 
fish alone provides over 63% of animal protein and many 
of other important vitamins and minerals [9–11]. Major 
subsistence and commercial fishing are supported by haors 
and beels, while extensive aquatic flora from those ecosys-
tems provides rich grazing for domestic cattle, as well as 
fuel and fertilizer for the local purposes [12]. Environmen-
tal, sociological, and commercial dynamics link with biotic 
and abiotic components, particularly people and are useful 
in protecting aquatic habitats as a part of nature [13]. The 
significant decline in natural fish habitats and global bio-
diversity has elevated the exploration of heterogeneity as a 
primary focus for fisheries scientists. Genetic taxa, assem-
blages, ecosystems, and essential features should be consid-
ered in biodiversity experiments for assessing diversity and 
conservational status [14]. Besides, Bangladesh has a sub-
stantial capture rate due to its extensive river systems. The 
favorable topographical position and climatic conditions 
have facilitated the capture fishing and aquaculture poten-
tial of that nation [15]. The Bengali word "beel" refers to a 
static, rather large water body that collects run-off through 
an internal drainage canal. In low-lying floodplain regions 
of Bangladesh, this kind of seasonal and shallow water body 
is typical [16]. Beel covers about 114,161 acres, or 27.0% of 
inland freshwater of Bangladesh [17]. A beel becomes a very 
large water body in the monsoon and primarily dries out in 
the post-monsoon season because it absorbs surface run-
off water from rivers and channels (Khal) [18–20]. But in 
the past 150 years, wetlands across the world have changed, 
degraded and/or perhaps disappeared up to 50% because 
of climate change, population increase, urbanization, con-
version to agricultural field and others [21]. Developing 
nations like Bangladesh already perceived the importance 
of keeping an eye on biodiversity in protected regions [22]. 

Regrettably, encroachment and ecological pollution, which 
includes activities like renovating embankment structures, 
have posed a significant threat to freshwater ecosystems. 
Additionally, the degradation caused by sewage, commer-

cial waste, agricultural litter, and drainage has contributed 
to the decline of a substantial number of aquatic species 
[13]. The diversity indexes are useful methods that offer 
crucial data on the status of species variation found in a 
water body [23]. A few researches have been carried out to 
determine the diversity of fish and fish-related other aquat-
ic organisms in Bangladesh [24, 25]. In Bangladesh, several 
researches have been conducted for the greater biodiversi-
ty of beel fisheries, including Chalan beel [26], Gharia beel 
[20], Chanda beel [27] and Kawadighi beel [28] to name 
some. The Chalan beel species diversity is shrinking con-
tinuously, mainly because of the deterioration of the water 
quality due to pollution, exploitation, improper use of crop 
pesticides and uncontrolled over-fishing [26].

Up to date, no research has been conducted yet on the fish-
eries biodiversity status of the Bamui beel. Therefore, this 
would be the first documentation of fish biodiversity for 
that inland waterbody. This experiment was mainly focused 
on the documentation of fishes and prawns available and 
also entails the threats and condition of aquatic biodiversity 
in the Bamui beel of Bangladesh. 

MATERIALS AND METHODS

Study Area and Time Frame
The experiment was conducted at Bamui beel within the 
Jamalpur Sadar upazilla at approximately between the 
89.42°12′35″ E Longitude and 24.50°10′87″ N Latitude in 
the Jamalpur district under the Mymensingh division of 
Bangladesh. This water body is situated 5.5 kilometers away 
from Digpait Bazar and is placed directly beside the Tan-
gail-Jamalpur highway. The Bamui beel is connected with 
the Bangshi river (Fig. 1). Data were collected from the se-
lected areas during the months of July 2022 to June 2023.

Water Quality Parameters
A number of clear 500 ml marked black bottles were used 
for collection of water samples. Then water samples were 
taken in the vial immediately after sample collection at the 
site. Different analyses were done by using an YSI digital wa-

Figure 1. Map depicting the study area of Bamui beel in Bangladesh (89.42°12′35″ E Longitude and 24.50°10′87″ N Latitude).
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ter quality multimeter (USA) for determining the value of 
water parameters (Temperature, Dissolved oxygen and pH).

Data Collection
Before collecting the necessary data, a questionnaire was 
prepared which was checked and verified by biodiversity 
experts. All data were collected by the research personnel 
himself using personal interviews from local fish farmers 
(n=357). Fish sampling was carried out at various loca-
tions with the assistance of fishermen by utilizing tradi-
tional fishing techniques with a variety of nets (gill nets, 
cast nets, and drag nets) and from nearby local fish mar-
kets adjacent to the beel. The data was collected from both 
primary and secondary sources. The researchers person-
ally gathered the primary data from fishermen. Around 3 
field visits per month were made to collect water quality 
parameters and detailed information on aquatic fauna 
with high biological diversity.

Biodiversity Status Analysis
Different diversity indexes were calculated to analyze the 
fish diversity including Simpson's dominance index (D), 
Pielou's evenness index (J´), and Shannon-Weaver diversi-
ty index (H).

The above-mentioned diversity indexes were calculated us-
ing the following formula [29]. Shannon-Weaver Diversity 
Index:

H = -∑Pi(lnPi)

Here, Pi is the relative abundance (s/N) and H is the diversi-
ty index. Shannon-Weaver variation is a popular metric for 
assessing the degree of variety among many habitats. Simp-
son’s Dominance Index:

D = {∑n(n-1)/N(N-1)}

The calculation of habitat biodiversity, considering both the 
overall species count and their proportional representation, 
was typically performed utilizing the following equation 
[30]. Pielou's Evenness Index:

J' = H/lnS

Here, S is the total number of species, ln is the natural 
logarithm, J' is the similarity or evenness index, and H' is 
the Shannon-Weaver index. The probability that two in-

dividuals, picked randomly and separately from a popula-
tion would belong to different species was represented by 
Pielou's evenness index [31].

Statistical Analysis
All the data were accumulated to analyze the findings. Tab-
ular technique was applied by using simple statistical tools 
such as percentages and averages. For processing and ana-
lyzing the data “Microsoft Office 2019” and “IBM SPSS 26” 
were used, finally presented through textual, tabular and 
graphical format for better understanding.

Figure 2. Month-wise water quality parameters of Bamui beel 
from July 2022 to June 2023.

Figure 3. (a) Present status of fish species in Bamui beel, (b) 
Conservational status according to Bangladesh, (c) Global 
conservational status of existing species.

(a)

(b)

(c)
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RESULTS AND DISCUSSION

Water Quality Parameters
Water quality parameters like temperature, dissolved oxy-
gen (DO) and pH of the study area are presented in (Fig. 
2) throughout the study period. The average highest tem-
perature and DO of the beel was found in the month of July 
and pH was found in the months of December to February.

Fish Biodiversity and Conservational Status of Bamui Beel
Top ten mostly abundant fish species prior to its availabil-
ity of Bamui beel has been enlisted during the experiment 
(Table 1). Additionally, seven different species of carp were 
identified in the study. Among them Labeo rohita, Labeo 
calbasu, Ctenopharyngodon idella, Cyprinus carpio and 

Labeo gonius were moderately available (MA) (Fig. 3). Rest 
of the carp species were commonly available (CA). During 
the research period, eight (08) different species of catfish 
were found in the Bamui beel. Wallago attu, Ompok pabo, 
Heteropneustes fossilis and Sperata aor were commonly 
available (CA) of catfish while Pseudeutropius atherinoi-
des, Mystus bleekeri and Mystus vittatus were abundantly 
available (AA). On the other hand, Clarias batrachus was 
moderately available (Fig. 3). Additionally, nine (09) differ-
ent species of barbs and minnows were recorded. Among 
different types of Barbs and Minnows, Puntius ticto, Punti-
us sophore, Puntius guganio and Amblypharyngodon mola 
were abundantly available (AA). Puntius chola, Barbodes sa-
rana and Securicula gora were moderately available (MA). 
While the abundance of Salmostoma acinaces and Osteobra-

Figure 4. Some important fish species in the Bamui beel ac-
cording to the conservational status of Bangladesh: (a) Ambly-
pharyngodon mola, (b) Chanda lala, (c) Chanda beculis, (d) 
Ompok pabo, (e) Esomus danricus, (f) Pethia ticto, (g)  Glos-
sogobius giuris, (h) Sperata aor, (i) Mystus vittatus, (j) Chanda 
nama, (k) Anabas testudineus, (l) Trichogaster fasciata, (m) 
Barbodes sarana, (n) Wallago attu, (o) Labeo rohita, (p) Cypri-
nus carpio, (q) Solenocera crassicornis.

(a)

(d)

(f)

(h)

(j)

(l)

(n)

(p) (q)

(o)

(e)

(g)

(i)

(k)

(m)

(b) (c)

Figure 5. Status of different fish groups in the Bamui beel.

Figure 6. Fish species in the Bamui beel under different (a) 
order and (b) families.

(a)

(b)
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ma cotio was common and rare, respectively. Biodiversity 
research using catch observation surveys in this experiment 
was demonstrated that many species of Snakehead, Perch, 
and Eels were available in the Bamui beel. Seven species of 
Perch were identified in Bamui beel throughout the study. 
Chanda lala, Chanda nama and Anabas testudineus were 
moderately available (MA) among them. According to lo-
cal fishermen, the rest of them were commonly available 
(CA) (Table 2). Four snakehead species were identified in 
this study period. Channa punctate and Channa orientalis 
were commonly available (CA). In addition to this, Chan-
na striata was moderately available (MA), whereas Channa 
marulius was rarely available. Various Eels species such as 
Macrognathus aral and Mastacembelus armatus were mod-
erately available (MA), but Mastacembelus pancalus and 
Monopterus cuchia were rarely available (RA). Two kinds of 
Loaches were found in Bamui beel throughout the research 
period and both were commonly available (CA). Moreover, 
Clupeids were identified in which Indian River Shad was 
rarely available and the Ganges River Sprat was common-
ly available. Because there was no prior experiment on fish 
biodiversity and abundance of Bamui beel, it was not pos-
sible to analyze the development in diversification of the 
beel by comparing with earlier ones. Species compositions 
(%), productivity (kg/ha) and production (MT) of different 
species groups was observed in Table 3. The highest compo-
sition, productivity and production was found for Small In-
digenous Species (SIS) with the value of 63.4%, 256.25 kg/
ha and 3.672 MT, respectively. The diversity and abundance 
of aquatic organisms in the Bamui beel, however, was com-
parable to that of several wetlands and beel ecosystems [32]. 
However, the current study could be a useful starting point 
for any future assessments of fish diversity of Bamui beel.

However, two feather-back species were observed in all the 
catches. Finally, only species of prawn (Solenocera crassi-
cornis) found in this beel, and it was critically endangered 
(Table 2). Several important species of the beel have been 
highlighted in this experiment (Fig. 4). The Pilati beel host-
ed a total of 55 fish species, among them most dominant 
order was cypriniformes (38.18%) mirroring the findings 
of present study [33]. The presence of 16 fish species from 

the Cyprinidae family in the Dogger beel was documented 
which was similar to our current study [34].

In terms of group abundance, Barbs and Minnows was 
dominated (19.56%) followed by Catfishes (17.38%), Carps 
(15.22%), Perches (15.22%), Snakeheads (8.70%), Eels 
(8.70%), Loaches (4.35%), Clupeids (4.35%), Feather-backs 
(4.35%) and Prawns (2.17%) (Fig. 5). In Figure 6, Cyprini-
formes (39.12%) was the most dominating order followed 
by Siluriformes (17.40%), Perciformes (17.40%), Synbran-
chioformes (8.68%), Anabantiformes (6.51%), Clupei-
formes (4.35%), Osteoglossiformes (4.35%) and Decapoda 
(2.18%). Moreover, the highest amount of fishes was under 
the family Cyprinidae (34.76%) followed by Channidae 
(8.68%), Bagridae (6.51%), Mastacembelidae (6.51%), Si-
luridae (4.35%), Cobitidae (4.35%), Ambassidae (4.35%), 
Osphronemidae (4.35%), Clupeidae (4.35%), Nymphali-
dae (2.18%), Claridae (2.18%), Heteropnuestidae (2.18%), 
Nandidae (2.18%), Anabantidae (2.18%), Synbranchidae 
(2.18%), and Soleceridae (2.18%) showing in Figure 6. 
Study on beel fisheries in Bangladesh is very few, assessment 
of fish biodiversity in Basuakhali beel at Khulna district was 
recorded [35]. Likewise this experiment, cypriniforms or-
der was recorded as the most dominant with 12 species in 
Gorai River [36]. Also fish biodiversity research on various 
location of Bangladesh reported presence of similar fish 
species but varying numbers, for example, a total 57 species 
of fish from the Old Brahmaputra river [37], 106 species 
of fish which belongs to 31 families in Chalan beel [38], 92 
species of fish from Sylhet-Mymensingh sub-basins [39].

Although the Bamui beel is the habitat of an extensive array 
of aquatic organisms, there are significant issues about the 
existence and survival of aquatic diversification because of 
an assortment of human and ecological phenomena that 
are lowering richness in the beel region. Various biodiver-
sity based fish research is going to make a clear concept 
on fish species existence. The Cyprinidae family contained 
the most fish species which was about 54 species in Charar 
beel [40]. Cyprinidae family contributed 17 species, which 
made it the most abundant family in the Bhawal beel [41]. 
Jat punti (Puntius sophore) has been reported as the most 
available and dominant species at the Hatil beel of Bangla-
desh [42]. Availability of low sediment and pure water in 
Bamui beel made it a suitable place for fish to reproduce. As 
per report, over half of the total fish population (53.36%) 
in Bangladesh fell under the "Least Concern (LC)" category 
[43]. Additionally, around 14.55% and 10.90% of the overall 
fish species were classified as near-threatened and vulnera-
ble in the same study, respectively. Natural vegetation offers 
a natural biological balance for sheltering other broodfish, 
while emergent and submerged vegetation is an excellent 
home for small and medium-sized fishes. Similar research 
was conducted on many rivers of Bangladesh such as the 
Tista River [25], the Padma River [44], the Mahananda riv-
er [45] and the Choto Jamuna River [42].

All fish species in Bamui beel were negatively impacted by 
scorching beels, high precipitation, over exploitation, land 
subsidence, usage of hazardous gears to catch fishes, tem-

Table 1. Top ten fish species (abundance) of the Bamui beel

Serial number (chronologically) Species

01 Puntius ticto

02 Channa punctata

03 Labeo rohita

04 Catla catla

05 Cyprinus carpio

06 Ctenopharyngodon idella

07 Heteropneustes fossilis

08 Mystus vittatus

09 Wallago attu

10 Mystus bleekeri



Environ Res Tec, Vol. 7, Issue. 1, pp. 71–82, March 202476
Ta

bl
e 2

. L
ist

 o
f f

re
sh

w
at

er
 sp

ec
ie

s w
ith

 th
ei

r a
va

ila
bi

lit
y a

nd
 co

ns
er

va
tio

n 
sta

tu
s f

ou
nd

 in
 B

am
ui

 b
ee

l d
ur

in
g 

ex
pe

rim
en

t

O
rd

er
 

Fa
m

ily
 

Sc
ie

nt
ifi

c n
am

e 
En

gl
ish

 n
am

e 
C

om
m

o 
n 

na
m

e 
Pr

es
en

t s
ta

tu
s 

C
on

se
rv

at
io

n 
st

at
us

 
 

 
 

 
 

BD
 

G
lo

ba
l

Cy
pr

in
ifo

rm
es

 
Cy

pr
in

id
ae

 
La

be
o 

ro
hi

ta
 (H

am
ilt

on
, 1

82
2)

 
Ro

hu
 

Ru
i 

M
A

 
LC

 
LC

 
 

Ci
rr

hi
nu

s r
eb

a 
(H

am
ilt

on
, 1

82
2)

 
Re

ba
 C

ar
p 

La
ch

u 
CR

 
N

T 
LC

 
 

La
be

o 
ca

lb
as

u 
(H

am
ilt

on
, 1

82
2)

 
O

ra
ng

e F
in

 L
ab

eo
 

Ka
lb

as
u 

M
A

 
LC

 
LC

 
 

Cy
pr

in
us

 ca
rp

io
 (H

am
ilt

on
, 1

82
2)

 
Co

m
m

on
 C

ar
p 

Ca
rp

io
 

M
A

 
N

T 
V

U

 
 

Ct
en

op
ha

ry
ng

od
on

 id
ell

a 
(H

am
ilt

on
, 1

82
2)

 
Ra

y-
Fi

nn
ed

 F
ish

es
 

G
ra

ss
 C

ar
p 

M
A

 
N

T 
N

E

 
 

La
be

o 
go

ni
us

 (H
am

ilt
on

, 1
82

2)
 

Ku
ria

 L
ab

eo
 

G
on

ia
 

M
A

 
N

T 
LC

 
 

Es
om

us
 d

an
ric

us
 (H

am
ilt

on
, 1

82
2)

 
St

rip
pe

d 
Fl

yi
ng

 B
ar

b 
D

ar
ki

na
 

CR
 

D
D

 
N

E

 
 

Pu
nt

iu
s t

ict
o 

(H
am

ilt
on

, 1
82

2)
 

Ti
ct

o 
Ba

rb
 

Ti
t P

un
ti 

A
A

 
V

U
 

LC

 
 

Pu
nt

iu
s s

op
ho

re
 (H

am
ilt

on
, 1

82
2)

 
Sp

ot
fin

 Sw
am

p 
Ba

rb
 

Ja
t P

un
ti 

A
A

 
LC

 
LC

 
 

Pu
nt

iu
s g

ug
an

io
 (H

am
ilt

on
, 1

82
2)

 
G

la
ss

 B
ar

b 
M

ol
a P

un
ti 

A
A

 
LC

 
LC

 
 

Pu
nt

iu
s c

ho
la

 (H
am

ilt
on

, 1
82

2)
 

Ch
ol

a B
ar

b 
Ch

ol
a P

un
ti 

M
A

 
LC

 
LC

 
 

Am
bl

yp
ha

ry
ng

od
on

 m
ol

a 
(H

am
ilt

on
, 1

82
2)

 
M

ol
a C

ar
pl

et
 

M
ol

a 
A

A
 

LC
 

LC

 
 

O
ste

ob
ra

m
a 

co
tio

 (H
am

ilt
on

, 1
82

2)
 

Co
tio

 
D

he
la

 
RA

 
N

T 
LC

 
 

Se
cu

ric
ul

a 
go

ra
 (H

am
ilt

on
, 1

82
2)

 
Ch

ela
 G

or
a 

G
ho

ra
 C

he
la

 
M

A
 

N
T 

LC

 
 

Sa
lm

os
to

m
a 

ac
in

ac
es

 (V
al

en
cie

nn
es

, 1
84

4)
 

Si
lv

er
 R

az
or

be
lly

 M
in

no
w

  
Ch

ela
 

CR
 

D
D

 
LC

 
 

Ba
rb

od
es

 sa
ra

na
 (H

am
ilt

on
, 1

82
2)

 
O

liv
e B

ar
b 

Sh
or

pu
ti 

M
A

 
N

T 
LC

 
Co

bi
tid

ae
 

Le
pi

do
ce

ph
al

us
 gu

nt
ea

 (H
am

ilt
on

, 1
82

2)
 

G
un

te
a L

oa
ch

 
G

ut
um

 
CR

 
LC

 
LC

 
 

Bo
tia

 d
ar

io
 (H

am
ilt

on
, 1

82
2)

 
Be

ng
al

 L
oa

ch
 

Bo
u 

Ra
ni

 
CR

 
EN

 
LC

Si
lu

rif
or

m
es

 
Si

lu
rid

ae
 

W
al

la
go

 a
ttu

 (L
in

na
eu

s, 
17

58
) 

Fr
es

hw
at

er
 S

ha
rk

 
Bo

al
 

CR
 

V
U

 
V

U

 
 

O
m

po
k 

pa
bo

 (H
am

ilt
on

, 1
82

2)
 

Pa
bo

 C
at

fis
h 

Pa
bd

a 
CR

 
CR

 
N

T

 
Cl

ar
iid

ae
 

Cl
ar

ia
s b

at
ra

ch
us

 (H
am

ilt
on

, 1
82

2)
 

W
al

ki
ng

 C
at

fis
h 

M
ag

ur
 

M
A

 
LC

 
LC

 
H

et
er

op
ne

us
tid

ae
 

H
ete

ro
pn

eu
ste

s f
os

sil
is 

(B
lo

ch
 &

 S
ch

ne
id

er
, 1

80
1)

 
As

ia
n 

St
in

gi
ng

 C
at

fis
h 

Sh
in

g 
CR

 
LC

 
LC

 
Sc

hi
lb

ei
da

 
Ps

eu
de

ut
ro

pi
us

 a
th

er
in

oi
de

s (
Bl

oc
h,

 1
79

4)
 

In
di

an
 P

ot
as

i 
Ba

ta
sh

i 
A

A
 

LC
 

N
E

 
Ba

gr
id

ae
 

Sp
er

at
a 

ao
r (

H
am

ilt
on

, 1
82

2)
 

Lo
ng

-W
hi

sk
er

ed
 C

at
fis

h 
A

ir 
CR

 
V

U
 

LC

 
 

M
ys

tu
s b

lee
ke

ri 
(D

ay
, 1

87
7)

 
Bl

ee
ke

r’s
 M

ys
tu

s 
G

ul
sh

a T
en

gr
a 

A
A

 
LC

 
LC

 
 

M
ys

tu
s v

itt
at

us
 (H

am
ilt

on
, 1

82
2)

 
As

ia
n 

St
rip

ed
 C

at
fis

h 
Te

ng
ra

 
A

A
 

LC
 

LC

Pe
rc

ifo
rm

es
 

A
m

ba
ss

id
ae

 
Ch

an
da

 la
la

 (H
am

ilt
on

, 1
82

2)
 

H
ig

hfi
n 

G
la

ss
y P

er
ch

let
 

La
l C

ha
nd

a 
M

A
 

LC
 

N
E

 
 

Ch
an

da
 n

am
a 

(H
am

ilt
on

, 1
82

2)
 

El
on

ga
te

 G
la

ss
 P

er
ch

let
 

La
m

ba
 C

ha
nd

a 
M

A
 

LC
 

LC

 
N

ym
ph

al
id

ae
 

Ch
an

da
 b

ec
ul

is 
(H

am
ilt

on
, 1

82
2)

 
D

ew
ell

ed
 N

aw
ab

 
Ch

an
da

 
CR

 
EN

 
N

E



Environ Res Tec, Vol. 7, Issue. 1, pp. 71–82, March 2024 77

Ta
bl

e 2
 (c

on
t).

 L
ist

 o
f f

re
sh

w
at

er
 sp

ec
ie

s w
ith

 th
ei

r a
va

ila
bi

lit
y a

nd
 co

ns
er

va
tio

n 
sta

tu
s f

ou
nd

 in
 B

am
ui

 b
ee

l d
ur

in
g 

ex
pe

rim
en

t

O
rd

er
 

Fa
m

ily
 

Sc
ie

nt
ifi

c n
am

e 
En

gl
ish

 n
am

e 
C

om
m

o 
n 

na
m

e 
Pr

es
en

t s
ta

tu
s 

C
on

se
rv

at
io

n 
st

at
us

 
 

 
 

 
 

BD
 

G
lo

ba
l

 
N

an
di

da
e 

Na
nd

us
 n

an
du

s (
H

am
ilt

on
, 1

82
2)

 
G

an
ge

tic
 L

ea
f F

ish
 

M
en

i 
CR

 
N

T 
LC

 
Ch

an
ni

da
e 

Ch
an

na
 m

ar
ul

iu
s (

H
am

ilt
on

, 1
82

2)
 

G
ia

nt
 S

na
ke

he
ad

 
G

oz
ar

 
RA

 
EN

 
LC

 
 

Ch
an

na
 st

ria
ta

 (B
lo

ch
, 1

79
3)

 
Sn

ak
eh

ea
d 

M
ur

re
l 

Sh
ol

 
M

A
 

LC
 

LC

 
 

Ch
an

na
 p

un
cta

te
 (B

lo
ch

, 1
79

3)
 

Sp
ot

te
d 

Sn
ak

eh
ea

d 
Ta

ki
 

CR
 

LC
 

LC

 
 

Ch
an

na
 or

ien
ta

lis
 (B

lo
ch

 &
 S

ch
ne

id
er

, 1
80

1)
 

As
iat

ic 
Sn

ak
eh

ea
d 

Ch
en

g 
CR

 
LC

 
LC

A
na

ba
nt

ifo
rm

es
 

A
na

ba
nt

id
ae

 
An

ab
as

 te
stu

di
ne

us
 (B

lo
ch

, 1
79

3)
 

Cl
im

bi
ng

 P
er

ch
 

Ko
i 

M
A

 
LC

 
LC

 
 

Tr
ich

og
as

te
r f

as
cia

ta
 (B

lo
ch

 &
 S

ch
ne

id
er

, 1
80

1)
 

Ba
nd

ed
 G

ou
ra

m
i 

Ba
ro

 K
ho

lis
ha

 
CR

 
LC

 
LC

Sy
nb

ra
nc

hi
fo

rm
es

 
O

sp
hr

on
em

id
ae

 
Tr

ich
og

as
te

r l
al

iu
s (

H
am

ilt
on

, 1
82

2)
 

Re
d 

G
ou

ra
m

i 
La

l K
ho

lis
ha

 
CR

 
LC

 
LC

 
M

as
ta

ce
m

be
l i

da
e 

M
ac

ro
gn

at
hu

s a
ra

l (
Bl

oc
h 

&
 S

ch
ne

id
er

, 1
80

1)
 

O
ne

-S
tri

pe
 Sp

in
y E

el 
Ta

ra
 B

ai
m

 
M

A
 

D
D

 
LC

 
 

M
as

ta
ce

m
be

lu
s p

an
ca

lu
s (

H
am

ilt
on

, 1
82

2)
 

St
rip

ed
 Sp

in
y E

el 
G

uc
hi

 B
ai

m
 

RA
 

LC
 

LC

 
 

M
as

ta
ce

m
be

lu
s a

rm
at

us
 (L

ec
ep

ed
e, 

18
00

) 
Ti

re
-T

ra
ck

 Sp
in

ye
el 

Ba
im

 
M

A
 

EN
 

N
E

 
Sy

nb
ra

nc
hi

da
e 

M
on

op
te

ru
s c

uc
hi

a 
(H

am
ilt

on
, 1

82
2)

 
G

an
ge

tic
 M

ud
ee

 
Ku

ch
ia

 
RA

 
V

U
 

V
U

Cl
up

ei
fo

rm
es

 
Cl

up
ei

da
e 

Gu
du

sia
 ch

ap
ra

 (H
am

ilt
on

, 1
82

2)
 

In
di

an
 R

iv
er

 S
ha

d 
Ch

ap
ila

 
RA

 
V

U
 

LC

 
 

Co
ric

a 
so

bo
rn

a 
(H

am
ilt

on
, 1

82
2)

 
Th

e G
an

ge
s R

iv
er

 Sp
ra

t 
Ka

ch
ki

 
CR

 
LC

 
LC

O
ste

og
lo

ss
ifo

rm
es

 
N

ot
op

te
rid

ae
 

No
to

pt
er

us
 n

ot
op

te
ru

s (
Pa

lla
s,1

76
9)

 
Br

on
ze

 F
ea

th
er

ba
ck

 
Fo

li 
M

A
 

V
U

 
LC

 
 

Ch
ita

la
 ch

ita
la

 (H
am

ilt
on

, 1
82

2)
 

H
um

pe
d 

Fe
at

he
rb

ac
k 

Ch
ito

l 
M

A
 

EN
 

N
T

D
ec

ap
od

a 
So

len
ice

rid
ae

 
So

len
oc

er
a 

cr
as

sic
or

ni
s (

H
. M

iln
e E

dw
ar

ds
,1

83
7)

 
Re

d 
Pr

aw
n 

G
ur

a C
hi

ng
ri 

CR
 

LC
 

N
E

N
E:

 N
ot

 E
va

lu
at

ed
; D

D
: D

at
a d

efi
cie

nt
; L

C:
 L

ea
st 

co
nc

er
n;

 N
T:

 N
ea

r t
hr

ea
te

ne
d;

 V
U

: V
ul

ne
ra

bl
e; 

EN
: E

nd
an

ge
re

d;
 R

A
: R

ar
ely

 av
ai

lab
le;

 M
A

: M
od

er
at

ely
 av

ai
lab

le;
 C

R:
 C

rit
ic

al
ly

 en
da

ng
er

ed
; B

D
: B

an
gl

ad
es

h.



Environ Res Tec, Vol. 7, Issue. 1, pp. 71–82, March 202478

perature inversions, and the addition of inorganic supple-
ment to capture fishes. Every year, those who rent the beel, 
dewater the entire water body (generally using a powerful 
pump) before subletting them to the other groups, who also 
repeat the same scenario once again since some water is left 
in the beels just after primary dehydration. Identical issues 
were discovered which were engaged to involve biodiver-
sity degradation. The main reasons behind the reduction 
in the biodiversity of Bamui beel are mainly drying beel 
every year (91.67%), overfishing (90.45%), usage of harm-
ful fishing equipment (88.72%), and extensive agricultur-
al practices (72.26%), building lane and elevation near the 
beel (66.32%), usage of insecticides (61.48%), soil erosion 
(56.15%), building a blockade (44.42%), government negli-
gence (30.64%), draught (23.71%) (Table 4).

Biodiversity Index Status
Biodiversity index of the Bamui beel during different sea-
sons (post-monsoon, monsoon and pre-monsoon) are 
shown in Figure 7. The highest Evenness score of 0.247 
during pre-monsoon was suggested a relatively balanced 
distribution of species abundance. This could mean that 
no single species was dominating the ecosystem, and 
various species coexist in similar numbers. In contrast, 
the lower Evenness score of 0.213 during the monsoon 
implied a more uneven distribution, with some species 
possibly becoming more dominant. The range of values 
between 1.992 and 2.114 indicated a moderate level of di-
versity in Bamui beel. A higher index generally suggests 
a more diverse ecosystem [5]. The slight variation across 

seasons could signify changes in the composition or 
abundance of species, contributing to the overall diversi-
ty. The maximum Simpson’s dominance index of 0.883 in 
pre-monsoon was suggested a relatively high dominance 
of certain species during that period. As the dominance 
decreased to a minimum of 0.852 in the monsoon, it im-
plied a reduction in the influence of dominant species, 
leading to a more evenly distributed community. Similar 
pattern of Simpson's dominance index (0.325 in monsoon 
and 0.893 in pre-monsoon) was observed in Bangladesh's 
Dhaleshwari River [46]. Shannon Weaver diversity index 
(H') considered both the number of species and the distri-
bution of individuals among species of the Bamui beel. For 
observational data, the Shannon-Weaver diversity index 
(H') normally varied from 1.5 to 3.5, it seldom exceeded 
4.0 and could rise over 5.0 only when samples contained 
one million organisms [47]. The value of Shannon-Weav-
er diversity index (H') was the highest in pre-monsoon 
(2.114), whereas the value was the lowest in monsoon 
(1.992). Similarly, Shannon-Weaver diversity index (H') 
also demonstrated that the higher availability of species in 
pre-monsoon compared to monsoon and post-monsoon. 
Analogous result ranging from 0.95 to 2.62 for the Shan-
non-Weaver diversity index (H') was also observed in the 
Bakkhali River estuary [48]. Pielou’s evenness index (J') in 
Bamui beel was the highest during pre-monsoon (0.247) 
and the lowest during monsoon (0.213). The Richness 
index in Hakaluki Haor was exhibited a range between 
3.889 (in November) and 8.679 (in January) [49]. Corre-
spondingly, Pielou’s evenness index (J') values varied from 
0.4879 (in September) to 0.8252 (in May), while Simpson’s 
dominance index values spanned from 0.625 (in Septem-
ber) to 0.9423 (in May). The Shannon-Weaver diversity 
index (H') was showed fluctuations from 1.726 (in No-
vember) to 3.406 (in May) [49]. In the Shari Goyain river, 
Simpson’s dominance index (D) was ranged from 3.430 
(in December) to 2.325 (in March) and Pielou’s evenness 
index (J') values was ranged from 0.508 (in November) to 
0.561 (in March) [50].

Stakeholder’s Perception on Bamui Beel Fisheries
Regarding fishery productivity and ecology, each factor 
had favorable and unfavorable effects. 357 people involv-
ing fish related work (property owners, fishers, and ordi-
nary people) took part in the questionnaire and provided 
their meaningful thoughts on their meaningful thoughts 
and experience on Bamui beel fisheries (Fig. 8). The main 
question was beel fisheries should be permitted 62.36% of 

Table 3. Species compositions (%), productivity (kg/ha) and production (MT) of different groups observed in the beel

Group name Species compositions (%) Productivity (kg/ha) Total production in the beel (MT)

Small indigenous species 63.4 256.25 3.672

Large indigenous group 21.67 146.77 1.876

Exotic fishes 13.26 94.63 1.232

Prawn 1.61 17.48 0.243

Total 100  7.023

Table 4. Causes of diversity degradation mentioned by local 
ordinary people, fishermen and landowners (n=357)

Causes of affecting species diversity No. of respondents (%)

Drying beel each year 91.67

Excessive fish catch 90.45

Usage of harmful fishing equipment 88.72

Extensive agricultural practices 72.26

Building lane and elevation near the beel 66.32

Usage of insecticides 61.48

Soil erosion 56.15

Building a blockade 44.42

Government negligence 30.64

Draught 23.71
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total participants agreed about permitting the beel fish-
eries, while negative feedback was given by 28.87%, and 
8.77% was not sure or didn’t share their opinion (Fig. 8). 
All negatively participants responded that they didn’t have 
total access to harvest fishes in the beel region during the 
whole year. Once questioned that there was a potentiali-
ty of effective fish reproduction (specially the threatened 
species) to keep the sustainable balance for the future 
generation, all the respondents replied affirmatively. Ad-
ditionally, the respondents also expressed that dewatering 
the water bodies was degrading the habitat of fishes. State-
ment given above, inferred that fish production would in-
crease the productivity and thus could maintain a sustain-
able biodiversity in the Bamui beel.

In essence, the initial biodiversity and conservation assess-
ment of Bamui Beel not only contributes to our scientific 
understanding of this unique ecosystem but also provides 
a foundation for concrete conservation actions. By recog-

nizing its importance and addressing the threats it faces, we 
can work towards ensuring the long-term health and resil-
ience of the Bamui beel for future generations.

CONCLUSION

In assumption, the inaugural biodiversity and conservation 
assessment of the Bamui beel in Bangladesh has provided 
valuable insights into the current status and approaching 
threats facing this ecosystem. About 46 fish species were 
found that was under the 18 taxonomical families and 8 
orders, within these species 37% were commonly available 
and 11% were abundantly available in terms of biodiver-
sity status. The comprehensive examination of biodiversity 
has unveiled a nuanced understanding of the ecological dy-
namics, with a particular focus on the diverse array of spe-
cies inhabiting the Bamui beel. The identification of threats 
serves as a crucial foundation for informed conservation 
efforts. The findings of the study were underscored that the 
urgency of implementing strategic conservation measures 
to mitigate the identified threats and preserve the biodiver-
sity of the Bamui beel.
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