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Because herpetofauna are particularly sensitive to environ-
mental changes (Stuart et al. 2004), documentation of 

community structure, function, and conservation are impor-
tant. Amphibians and reptiles are found in all terrestrial 
habitats except those in the high Arctic and Antarctica and 
both groups face serious worldwide declines (Lesbarrères et 
al. 2014). Habitat loss, fragmentation, and alterations due to 
anthropogenic disturbances are major causes of herpetofaunal 
mortality (Van Rooy and Stumpel 1995). Only a few general-
ist species can adapt to those conditions whereas a majority of 
species are responsive to habitat quality (Ahmed et al. 2009). 
However, some research suggests that herpetofauna can use 
fragmented habitats that share some similarities with natural 
forested habitat (e.g., Pineda et al. 2005; Bell and Donnelly 
2006; Urbina-Cardona et al. 2006), but few publications 
(e.g., Vallan 2002; Kanowski et al. 2006) have assessed the 
relative value of diverse habitats for maintaining herpetofau-
nal assemblages.
	 Protected areas (PAs) are established to conserve habitats 
and ecosystems and thus protect sensitive species; however, 
studies in southern Asia suggest that habitat loss has not been 
reduced by establishing protected areas (Clark et al. 2013) 
despite PAs harboring more species than other habitat matri-
ces (Toral et al. 2002; Faria et al. 2007; Gardner et al. 2007a, 
2007b). Land use in buffer zones of PAs influences habitat 
loss and fragmentation by changing patch sizes, edge effects, 
and altering movements of wildlife, all of which affect habi-

tat-specific species negatively, whereas generalists might gain 
an advantage (Ricketts 2001; Rothermel and Semlitsch 2002; 
Bender and Fahrig 2005; Mazerolle and Desrochers 2005; 
Watling et al. 2011).
	 PAs in the southern coastal region of Bangladesh include 
national parks, sanctuaries, and game reserves (Mukul et al. 
2008). Of these, Nijhum Dwip National Park is unique in 
terms of climatic conditions, landscape types, and location at 
the estuary of the Meghna Channel in the mouth of the Bay 
of Bengal (SRCWP 2014). Nevertheless, during the last few 
decades, 29% of forest loss was due to encroachment of agri-
culture and residences for the local population, with the expan-
sion of cultivated areas exerting immense pressure on wildlife 
(SRCWP 2014). As a riparian strip, Nijhum Dwip can reduce 
bank erosion and maintain water quality by filtering fertilizers, 
pesticides, and sediments (Gilliam 1994; Vought et al. 1995). 
In part because the park serves as an important wintering 
ground for migratory birds (Nishorgo 2018), previous studies 
focused mainly on birds (Rabbi 2009; SRCWP 2014; Feeroz 
and Uddin 2015; Chowdhury et al. 2020), and herpetofaunal 
species were largely ignored. Herein we present the results of 
a rapid survey of species assemblages and how they differ in 
richness and diversity in various habitats.

Methods
Study area.—Nijhum Dwip National Park covers 16,352.23 
ha on the Bay of Bengal in Noakhali District (Forest 
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Department 2020). Its diverse habitats include forests, 
agricultural land, human settlements, and coastal waters 
(Nishorgo 2018).
	 Data collection.—During March 2018, we conducted 
Visual Encounter Surveys (VES), investing equal effort at 24 
different sites, six in each of four major habitats: Agricultural 
land (AL), forest (F), human habitation (HH), and various 

bodies of water (BW) (Fig. 1). We carried out surveys while 
following walking trails at 0800–1130 h, 1500–1800 h, and 
1900–2330 h to account for varying activity periods. In addi-
tion to searching for exposed and/or active herpetofauna, we 
also searched for hidden animals and sometimes located them 
by hearing their calls, using flashlights and headlamps after 
dark (Gent and Gibson 2003). We recorded the location of 

Fig. 1. Major habitats in Nijhum Dwip National Park, Bangladesh.
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each sighting using a Garmin GPS unit and photographed 
individuals with a Canon 760D camera. We identified spe-
cies by referring to Hasan et al. (2014), the most relevant field 
guide for the herpetofauna of Bangladesh. To supplement 

our surveys, we showed photographs in Hasan et al. (2014) 
to local residents in order to identify species that were not 
observed during surveys. We did not include the latter data in 
our analyses but did incorporate those observations in Table 1.

Table 1. Herpetofaunal species recorded in Nijhum Dwip National Park, Bangladesh, in this and previous studies. Asterisks (*) denote species 
recorded during the present study that were not directly observed by the authors (information collected from local residents via questionnaires). 
Relative abundance (RA) is listed for species directly observed during the present study. IUCN Red List status from IUCN Bangladesh (2015): 
CR = Critically Endangered, DD = Data Deficient, LC = Least Concern, NE = Not Evaluated, NT = Near Threatened, VU = Vulnerable.

						      IUCN 
		  Present	 Feeroz and	 SRCWP	 Rabbi	 Red List 
	 Species	 study (RA)	 Uddin 2015	 2014	 2009	 Status 2015

 1	 Asian Common Toad (Duttaphrynus melanostictus)	 √ (0.32)	 √	 √	 √	 LC
 2	 Marbled Toad (Duttaphrynus stomaticus)	 √ (0.01)	 —	 —	 —	 LC
 3	 Indian Skipper Frog (Euphlyctis cyanophlyctis)	 √ (0.10)	 √	 √	 —	 LC
 4	 Kalasgram Skipper Frog (Euphlyctis kalasgramensis)	 √ (0.02)	 —	 —	 —	 NE
 5	 Indian Pond Frog (Euphlyctis hexadactylus)	 —	 —	 √	 —	 LC
 6	 Bangladeshi Cricket Frog (Minervarya asmati)	 √ (0.01)	 √ Fejervarya sp.	 —	 —	 LC
 7	 Crab-eating Frog (Fejervarya cancrivora)	 √ (0.01)	 —	 —	 —	 LC
 8	 Indian Bullfrog (Hoplobatrachus tigerinus)	 √ (0.11)	 √	 √	 √	 LC
 9	 Treefrogs (Polypedates sp.)	 √ *	 √ P. leucomystax	 —	 √ P. maculatus
10	 Rice Frogs (Microhyla sp.)	 √ *	 √ M. ornata	 —	 —
11	 Common Garden Lizard (Calotes versicolor)	 √ 0.06)	 √	 √	 —	 LC
12	 Tokay Gecko (Gekko gecko)	 √ (0.03)	 √	 —	 —	 LC
13	 Spotted House Gecko (Hemidactylus brookii)	 √ (0.10)	 —	 —	 √	 LC
14	 Northern House Gecko (Hemidactylus flaviviridis)	 √ (0.02)	 √	 √	 √	 LC
15	 Common House Gecko (Hemidactylus frenatus)	 √ (0.04)	 √	 √	 —	 LC
16	 Indo-Pacific House Gecko (Hemidactylus garnotii)	 √ (0.05)	 —	 —	 —	 LC
17	 Common Skink (Eutropis carinata)	 √ (0.08)	 √	 √	 —	 LC
18	 Bowring’s Supple Skink (Subdoluseps bowringii)	 √ (0.01)	 —	 —	 —	 LC
19	 Bengal Monitor (Varanus bengalensis)	 √ (0.01)	 √	 √	 —	 NT
20	 Common Water Monitor (Varanus salvator)	 —	 √	 —	 —	 VU
21	 Peacock Soft-shelled Turtle (Nilssonia hurum)	 √ *	 —	 —	 √	 LC
22	 Loggerhead Sea Turtle (Caretta caretta)	 —	 √	 —	 —	 DD
23	 Indian Roofed Turtle (Pangshura tecta)	 √ *	 √	 √	 —	 LC
24	 Indian Tent Turtle (Pangshura tentoria)	 —	 √	 —	 —	 NT
25	 Green Sea Turtle (Chelonia mydas)	 —	 √	 —	 —	 CR
26	 Olive Ridley Sea Turtle (Lepidochelys olivacea)	 √ *	 √	 —	 —	 VU
27	 Indian Flap-shelled Turtle (Lissemys punctata)	 √ *	 —	 √	 —	 LC
28	 Checkered Keelback (Fowlea piscator)	 √ (0.04)	 √	 √	 √	 LC
29	 Long-nosed Treesnake (Ahaetulla nasuta)	 √ *	 √	 —	 —	 LC	
30	 Buff-striped Keelback (Amphiesma stolatum)	 √ *	 √	 —	 —	 LC
31	 Dog-faced Watersnake (Cerberus rhynchops)	 √ *	 √	 √	 —	 LC
32	 Indian Ratsnake (Ptyas mucosa)	 √ *	 √	 —	 √	 LC
33	 Smooth Watersnake (Enhydris enhydris)	 √ *	 √	 —	 √	 LC
34	 Glossy Marsh Snake (Gerarda prevostiana)	 √ *	 √	 —	 —	 LC
35	 Common Wolfsnake (Lycodon auilcus)	 √ *	 √	 —	 —	 LC
36	 Spectacled Cobra (Naja naja)	 √ *	 √	 —	 √	 NT
37	 Hook-nosed Seasnake (Hydrophis schistosus)	 √ *	 √	 —	 —	 LC
38	 Seasnake (Hydrophis sp.)	 √ *	 √ H. cyanocinctus	 —	 —
39	 Brahminy Blindsnake (Indotyphlops braminus)	 √ *	 —	 —	 √	 LC
40	 Banded Krait (Bungarus fasciatus)	 √ *	 —	 —	 √	 LC

Total	 35	 29	 13	 12
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Fig. 2. Some of the herpetofaunal species observed in Nijhum Dwip National Park, Bangladesh: (A) Marbled Toad (Duttaphrynus stomaticus), (B) Asian 
Common Toad (Duttaphrynus melanostictus), (C) Kalasgram Skipper Frog (Euphlyctis kalasgramensis), (D) Indian Skipper Frog (Euphlyctis cyanophlyctis), (E) 
Bangladeshi Cricket Frog (Minervarya asmati), (F) Crab-eating Frog (Fejervarya cancrivora), (G) Indian Bullfrog (Hoplobatrachus tigerinus), (H) Checkered 
Keelback (Fowlea piscator), (I) Spotted House Gecko (Hemidactylus brookii), (J) Northern House Gecko (Hemidactylus flaviviridis), (K) Common House 
Gecko (Hemidactylus frenatus), (L) Indo-Pacific House Gecko (Hemidactylus garnotii), (M) Bowring’s Supple Skink (Subdoluseps bowringii), (N) Common 
Skink (Eutropis carinata). Photographs by Md. Fazle Rabbe.
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	 Data analysis.—We analyzed data obtained from the sur-
veys to determine species richness, relative abundance, and 
diversity in different habitats. Species richness (S) is the num-
ber of species occurring in a particular place. Abundance of 
species (n) is represented as the number of individuals of a 
particular species. Relative abundance (hereafter RA) is cal-
culated by dividing the number of individuals of each species 
by the total number of individuals of all species. We calcu-
lated the rank abundance of each species following Whittaker 
(1965) and diversity indices following Simpson (1949).

Results
Species composition.—We found 35 herpetofaunal species (17 
encountered during surveys and 18 identified by local resi-
dents when questioned) in this study (details in Table 1 and 
Fig. 2). Of the 17 species observed, seven were amphibians 
and ten were reptiles. The numbers of species in agricultural 
land, forest, human habitation, and bodies of water were n = 
8, 7, 8, and 5, respectively (Table 2).
	 Species diversity index.—The Simpson index indicated 
that forests had the highest diversity followed by agricultural 
land, human habitations, and bodies of water. Overall species 
evenness is low but species are more evenly distributed in dif-
ferent habitats according to the evenness index (Table 2).
	 Rank abundance and habitat use.—The Asian Common 
Toad (Duttaphrynus melanostictus) was the most abundant 
species with 50 individuals (RA = 0.32), followed by the 
Indian Bullfrog (Hoplobatrachus tigerinus) (RA = 0.11); the 
Marbled Toad (Duttaphrynus stomaticus), Bangladeshi Cricket 
Frog (Minervarya asmati), Crab-Eating Frog (Fejervarya can-
crivora), and Bowring’s Supple Skink (Subdoluseps bowringii) 
were the least abundant with only a single individual each 
(RA = 0.01) (Fig. 3). Some species were encountered in 
only a single habitat whereas others (presumably generalists) 
occurred in more than one habitat type (Fig. 4).

Discussion
Detection of herpetofaunal species in Nijhum Dwip National 
Park has increased with additional studies (Fig. 5). However, 
previous surveys did not focus on herpetofauna. We suspect 
that the number of species will increase further with rigorous 
sampling. Our data also suggest that more species could be 
found in all habitats except agricultural land. Rice monocul-
tures dominate Nijhum Dwip because of salinity and climate 

problems (SRCWP 2014), and monocultures generally sup-
port only a low diversity of generalist species. Generalist spe-
cies use all types of habitats whereas the diversity of species 
assemblages increases in complex vegetative structures like 
forest (Maisonneuve and Rioux 2001).
	 Some studies (e.g., Gardner et al. 2007a; Rubio and 
Simonetti 2011) suggest that plantations can support many 
herpetofaunal species, but this is true only for habitat gen-
eralists. Species found in single habitats during our surveys 

Fig. 3. Rank-abundance curve of observed herpetofauna in Nijhum Dwip 
National Park, Bangladesh.

Table 2. Species richness, diversity, and evenness of herpetofaunal species in various habitats in Nijhum Dwip National Park, Bangladesh.

Factor	 Total	 Agricultural Land	 Forest	 Human Habitation	 Bodies of Water

Species richness	 17	 8	 7	 8	 5

Simpson index (Ds)	 0.750	 0.777	 0.808	 0.708	 0.700

Evenness (E) 	 0.489	 0.832	 0.900	 0.750	 0.836

Fig. 4. The number of species in single and multiple habitats in Nijhum 
Dwip National Park, Bangladesh. AL = Agricultural land, F = Forest, HH 
= Human habitation, BW = Bodies of water.
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include two (Duttaphrynus stomaticus and Minervarya asmati) 
in agricultural land, three (Fejervarya cancrivora, Varanus ben-
galensis, and Gekko gecko) in forest, two (Hemidactylus flavi-
viridis and Subdoluseps bowringii) in human habitation, and 
one (Euphlyctis kalasgramensis) in bodies of water. However, 
those species that tolerate or even thrive in conditions such 
as those associated with agricultural lands and human hab-
itations are unlikely to be habitat specialists. Instead, these 
ecologically versatile species and other human commensals 
are almost certainly generalists able to adapt to the presence 
of humans (e.g., Henderson and Powell 1999; Powell and 
Henderson 2005). That their presence was limited to a single 
human-altered habitat is almost certainly the result of lim-
ited sampling over a relatively short period of time. Similarly, 
although species observed in multiple habitat types (i.e., 
Duttaphrynus melanostictus in agricultural land, forest, and 
human habitation, and Eutropis carinata in agricultural land, 
human habitation, and bodies of water) are almost certainly 
generalists, essentially all of the amphibians are likely to have 
been associated with bodies of water if sampling had coin-
cided with peak breeding seasons, and other species probably 
would have been found in more habitats with prolonged sam-
pling over multiple seasons.
	 Nevertheless, species composition, richness, and abun-
dance are strongly affected by habitat and landscape type 

(Kurz et al. 2014). Generalist species can adapt easily in all 
types of habitat and their assemblages are not dependent on 
habitat types (Maisonneuve and Rioux 2001). For example, 
in this study, the Asian Common Toad, which was found in 
all habitats except bodies of water (where it certainly would 
occur during the breeding season), is commonly found in all 
types of habitat throughout Bangladesh (Hasan et al. 2014). 
This obvious generalist was the most abundant species in the 
rank abundance curve (Fig. 2). That the rank abundance 
curve slopes gently indicates high species evenness in various 
habitats (Fig. 2), whereas a steep slope would indicate low 
evenness as high-ranking species would have much higher 
abundances than low-ranking species (Magurran 2004).
	 Confirming our expectations, forest had the highest 
diversity in this study despite a lower species richness than 
agricultural land and human habitation (Table 2). This sug-
gests that this habitat forms a low-contrast edge for many spe-
cies and might even allow spillover of forest populations into 
other habitats or maintenance of independent sub-popula-
tions; bodies of water instead form sharp high-contrast edges 
that potentially render their inhabitants more predator-prone 
while resting, basking, or feeding (Kurz et al. 2014). However, 
the low diversity we observed in bodies of water likely reflects 
the period during which we sampled (see above).
	 Despite the limitations of rapid surveys conducted over 
short time periods and the fact that many amphibians and 
reptiles are sensitive to habitat disturbances (MacNeil et al. 
2013), our results generally support the assumption that 
habitats surrounding remnant forests benefit in species rich-
ness by proximity to the forests (Kupfer et al. 2006) that 
provide a higher diversity of habitats and a higher abun-
dance of food resources for herpetofauna than other habi-
tats (Costa et al. 2016). Reptiles and amphibians are inte-
gral components of predator-prey dynamics (e.g., Congdon 
et al. 1986; deMaynadier and Hunter 1995; Campbell and 
Campbell 2000, 2001), influence litter decomposition (e.g., 
IUCN Bangladesh 2015), and can serve as seed dispersers 
(e.g., Kimmons and Moll 2010). Despite these critical roles, 

Fig. 6. Deforestation (left) and Agro-forestry (right) in Nijhum Dwip National Park, Bangladesh. Photographs by Md. Fazle Rabbe.

Fig. 5. Number of herpetofaunal species recorded in different studies in 
Nijhum Dwip National Park, Bangladesh.
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30% of reptilian and amphibian species are threatened with 
extinction (Vié et al. 2009), with habitat loss, particularly for-
est conversion, regarded as a primary threat (Donald 2004; 
Gardner et al. 2007a). Sadly, despite the importance of forests 
in sustaining the biotic diversity in Nijhum Dwip National 
Park, we observed an ongoing range of threats to the integrity 
of the remaining forest in the park (Fig. 6). Effective manage-
ment must address these anthropogenic threats or the viability 
of the park as a reservoir of biotic diversity will cease.
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