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Abstract

A study was conducted from July 2015 to June 2017 in Hazarikhil Wildlife Sanctuary (HWS) 
of Bangladesh to find out mammalian species diversity, population density and identification 
of major threats to the mammalian species of this sanctuary. Various methods were used 
including transect survey to detect diiunal mammals, and camera trap to identify nocturnal 
mammals. A total of 33 species of mammals were recorded which belongs to 20 families 
under 9 orders. Among the recorded species, 13 species of carnivores, 4 bats, 2 Primates, and 
6 species of rodents constitute the major pail of mammalian community. According to IUCN 
(2015), among the recorded 33 mammalian species, 11 species were threatened (4 critically 
endangered, 5 endangered, 2 vulnerable), 15 species were least concerned and 7 species were 
nearly threatened. Hunting and poaching, human-wildlife conflict, use of poison for fishing, 
road inside the forest, forest fire, encroachment for gardening, non-insulated electric wire, 
grazing were identified as major threats to the mammals of this sanctuary.
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Introduction

Zoogeographically, Bangladesh is located at 
the junction of the Indo-Himalayas and 
Indo-China sub-regions, being one of the few 
countries where species of two bio-geographic 
realms are available. Because of its geographic 
location at the eastern end of the Indian 
subcontinent, Bangladesh is a transitional zone 
for the flora and fauna of the subcontinent and 
that of Southeast Asia (Stanford 1991). The 
distributional ranges of many wildlife species 
typical to each of these two biotic sub-regions 
overlap in Bangladesh, making the country’s 
wildlife very diverse. Bangladesh is the home 
of 49 species of amphibians, 167 species of 
reptiles, 690 species of birds and 138 species of 
mammals (IUCN 2015; Khan 2018). Most of 
these species are restricted to the forest areas 
especially the protected areas (Feeroz 2013). At 
present, a total of 125 species of wildlife 
belonging to different classes are threatened in 
Bangladesh. Of these, 38 are mammals, 39 are 
birds, 36 are reptiles and 10 are amphibians 
(IUCN 2015). Protected area declaration and 
proper management is essential for their 
survival of many species. A total of 56 
protected areas consist of 20 National Park and 
24 Wildlife Sanctuary, 2 Special Biodiversity 
Conservation Areas and 10 Eco-Park are in the 
forest areas of Bangladesh and maintained by 
forest department (www.bforest.gov.bd).

However, the wildlife diversity of Bangladesh 
is under tremendous pressure due to different 
anthropogenic activities. Thirty one species of 
wild animals have become extinct from the 
wild over the last century and over the previous 
one century a total of 11 species of mammalian 
wildlife have been vanished from Bangladesh 
(IUCN 2015). Most of the extant species of 
Bangladesh are facing different categories of 
threats. Such as habrtat fragmentation, 
degradation, etc. Mammals especially 

primates, civets and squirrels play a vital role 
for the expansion of natural forest through seed 
dispersion (Chapman 1995). Hazarikliil is one 
of the important Protected Araes of 
Bangladesh. But the extensive work on 
mammalian fauna not only in these PAs but 
also in all parts of Bangladesh is limited. 
Previously, most work was done on a single 
species in an area (eg. Caped Langur (Islam 
1979), Asian elephant (Zabed 1992) and 
Western Hoolock gibbon (Ahsan 1994), on a 
specific group of bats (Ahmed 1975), primates 
(Ahsan 1984), the herpetofauna (Karim and 
Ahsan 2014), the wildlife of a specific area e.g. 
Satchari Forest Reserve now a National Park 
(Feeroz 2003) and the biodiversity monitoring 
in a Particular area, e.g. Rema-Kalenga WS 
(Feeroz et al. 2011), Dudpukuria-Dhopachan 
WS (Feeroz et al. 2012) and Teknaf WS 
(Feeroz 2013) and Chunati WS (Feeroz 2014). 
However, pubhshed/unpublished work is not 
exclusively available on mammals or other 
wildlife groups in Hazarikliil Wildlife 
Sanctuary (HWS). Earlier Bangladesh Forest 
Research Institute estimated 123 avian species 
in HWS. Considering the fact the study was 
planned to estimate the mammalian diversity, 
population status and threats to the mammals in 
the HWS.

Materials and methods

Study area

Hazarikliil Wildlife Sanctuary (22°42.196’ 
N91°41.070’E) is located in Fatrkchhari upazila 
of Chattogram district. It lies in the 
Ramgarh-Sitakunda forests, 173 km southeast 
of Dhaka and 45 km north of Chattogram in 
southeastern region of Bangladesh and was 
declared as Wildlife Sanctuary on 6 April 2010 
with total hilly forest areas of 1177.53 ha 
(www.bforest.gov.bd). It is under Hazarikliil 
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Range situated near Rangapani tea garden. The 
sanctuary is bounded by Balukliali beat under 
Narayanhat Range in the North, in the west 
Ridge of Rainghor- Sitakunda Reserve Forest, 

in the south Baromasia block under Hazarikhil 
Forest Range and in the east by Fatikchari Beat 
(Fig-1)-

Figure 1. Map showing the location of Hazarikhil Wildlife Sanctuary 
(Source: www.researchgate.net)
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The forest cover of the sanctuary is semi 
evergreen type. Important tree species include 
Dipterocarpus sp., Artocarpus chaplash a, 
Tectona grandis, Albizia sp., Swietenia 
niahagoni, Eugenia sp., and Tetrameles sp. The 
Sanctuary is surrounded by a low hill range that 
rises to an average elevation of 350 meters, 
with the rest of the area lying in the Bengal 
flood plain. (Hossain et ah 2019). Three 
Mio-Pliocene geological series are represented 
in the sanctuary area (Surma, Tipam and 
Dhuptila). On level ground, the soils range 
from clay to clay loam, whereas on hill land, 
the soils range from sandy loam to coarse sand. 
Clay and sandy loams are fertile, and sandy soil 
is frequently saturated with iron, giving it red 
or yellowish tinges. Unconsolidated rock soils 
are moderately to excessively well drained, 
generally deep, and presumably the oldest soils 
in this region, whereas consolidated rock soils 
are created in weathered sandstones, shale, and 
siltstones, and are probably the oldest soils in 
this region (Hassan 1994).

A number of sandy bedded stream and charas 
pass through the sanctuary areas and aquatic 
habitats associated with forest cover and 
riparian (stream side) vegetation wildlife 
species are important part of the entue habitat 
composition. The sanctuary area enjoys a moist 
tropical aquatic climate and rainfall is frequent 
and heavy during the monsoon season (May to 
October) ranging between 119 mm and 1313 
nun (Total 3739 mm). The average maximum 
annual temperature is 36.8°C and the minimum 
is 7.85°C, whereas the average maximum and 
minimum range of relative humidity are 87.50 
and 70.75% respectively (BMD, Sitakunda 
Station, 2015-2018).

Field survey

Field work was earned out from July 2015 to 
June 2017 following a combination of different 

methods dependmg on the species type. 
Transect survey was conducted both at day and 
night to cover crepuscular and nocturnal 
species. A total of 7 transects with 2.5km to 
3.5km were set for the survey (Sheng and Xu 
1992). Apart from trail survey, camera traps 
were also used to identify nocturnal terrestrial 
annuals of the sanctuary (Kucera and Barrett 
1993). A systematic camera trapping was 
conducted in pre-established 10 sites of 
Hazarikhil WS. A total of 54 nights were spent 
for camera trapping in ten sites. Six Scout 
Gourd (SG565F-8 M) model cameras were 
used for camera napping activities. During 
days transect observation was done. Total 
counts of animals have been attempted for 
species that are relatively small and 
conspicuously concentrated in an area where 
the population can be effectively enumerated 
(Hasan et al. 2013). This technique has been 
used to assess Primate species of HWS. Night 
survey is a very important method for nocturnal 
animal. The night survey method has been 
followed regularly in HWS for observing 
nocturnal animals. The opportunistic visual 
survey includes observational evidence of 
roadside dead animals and the captured 
animals by the local people have been 
identified individually. Semi-structured 
questionnaires along with a photo catalogue of 
elusive mammahan species were used to 
survey among the forest dependent local 
people to assess the threats of the mammals in 
this sanctuary. The local status of species has 
been measured on the basis of relative presence 
as stated by Khan (2018): (1) Very common- 
Species that have a 76-100 percent likelihood 
of being found in their natural habitats at the 
time when it is most active (2) Common- 
Species that have a 51-75 percent likelihood of 
being found in their natural habitats dining 
peak activity (3) Uncommon- Species that 
have a 26-50 percent likelihood of being found 
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in then- natural habitats at the peak of their 
activity (4) Rare- Species that have a 25 
percent chance of found in their natural habitats 
at peak of their activity.

Data Analysis

Species diversity

Simpson’s Diversity Index (Simpson 1949) and 
Shannon- Weaver Diversity Index have been 
used to know the consequence of species 
diversity in Hazankliil wildlife Sanctuary.

Simpson’s Diversity Index is

D= Zn(n-l)

N (N-l)

Where,

N= Number of individuals of all species

n= number of individual of a selected species

Shannon- Weaver Diversity Index is

H’ = - Epi (In pi) (Shannon-Weaver 1949)

H’ a value called “H prime” that takes into 
account the relative abundance of the different 
species (i)

where,

pi = Proportion of individuals found in the zth 
species and

In = Natural logarithm.

The relative abundance Index (RAI) of the 
recorded mammalian species in Hazankliil 
Wildlife Sanctuary was estmiated as

RAI= (Jenks etal. 2011).

Where,

A = Total number of detections of a species 
by all cameras/observations and

N = Total number of camera trap days/survey 
days by all the cameras/observers throughout 
the study area following Jenks et al. (2011).

Results

A total of 33 mammalian species were recorded 
in HWS, which is about 26% of total species of 
wild mammals of Bangladesh. Among the 
recorded species, 4 species of bats, 2 species of 
primates, 13 species of carnivores and 6 
species of rodents constitute the mammalian 
community (Table 1). The recorded mammals 
belong to 20 families of 9 orders. Among them 
3 species have been categonzed as critically 
endangered, 6 species as endangered, 2 species 
as vulnerable, 7 species as near threatened, and 
15 species as least concern by the IUCN Red 
List of threatened species. Of all the 
mammalian species recorded from HWS, 
higher numbers were Metatural (30.30%; n = 
10), followed by Nocturnal (27.27%; n = 9), 
Diurnal (21.21%; n = 7), and Crepuscular 
(21.21%; n = 7) (Table 1).

Table 1. Mammalian species with their local and IUCN-2015 (Bangladesh) status at HWS 
recorded from July 2015 to June 2017

SI.
No.

Order Family English 
name

Scientific 
name

Status IUCN 
2015 BD

Status in 
HWS

1. Eulipotypha Soridae Grey musk 
Shrew

Suncus
murinus

LC V,N

2. Eulipotypha Tupaiidae Common tree 
sinew

Tupaia glis NT U.D
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SI.
No.

Older Family English 
name

Scientific 
name

Status IUCN
2015 BD

Status in 
HWS

3. Chiorptera Pteropodidae Flying fox Pteropus 
giganteus

LC V,N

4. Chiorptera Pteropodidae Kola Badur Cynopterus 
sphinx

LC C, N

5. Chioiptera Megadennatidae False Vampire 
Bat

Megaderma 
lyra

LC U, N

6. Chiorptera Vespertiliomdae Indian Pipistrel Pipipstrellus 
coromandra

LC V,N

7. Primates Cercopithecidae Rhesus Macaque Macaca mulatto VU C.D

8. Primates Cercopithecidae Capped Langur Trachypithecus 
pileatus

EN R.D

9. Carnivora Camdae Wild Dog* Cuon alpinus EN R, M

10. Carnivora Canidae Jackie Canis aureus LC R,M

11. Carnivora Felidae Jungle cat Felis chaus NT R, Cre

12. Carnivora Felidae Leopard cat Felis Bengalensis NT R, Cre

13. Carnivora Felidae Fishing cat Prionailurus 
viverrina

EN R, Cre

14. Carnivora Heipestidae Small Indian 
mongoose

Herpestes 
auropunctatus

LC C, Cre

15. Carnivora Heipestidae Crab eating 
Indian

Herpestes urva NT R, Cre

16. Carnivora Mustelidae Smooth coated 
Otter

Lutra 
perspicillata

CR R.M

17. Carnivora Mustelidae Hog Badger Arctonyx col laris VU R.N

18. Carnivora Ursidae Asiatic Black
Bear*

Ursus 
thibetanus

CR R,M

19. Carnivora Viverridae Binturong* Arctic tis 
binturong

NT R, N

20. Carnivora Viverridae Large Indian 
Civet

Viwera zibetha NT R, Cre
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Note: * According to the local people

Status: V= Very Common. C=Common. R=Rare, Uncommon=U: Active
Period: D=DiumaL N=Noctumal. Cre = Crepuscular, M = Metatumal

SI.
No.

Order Family English 
name

Scientific 
name

Status IUCN
2015 BD

Status in 
HWS

21. Carnivora Vivenidae Small Indian 
Civet

Vtvericula 
indica

NT R, Cre

22. Cetartiodactyla Sidae Wild Boar Sus scrofa LC R.M

23. Cetartiodactyla Ceividae Barking Deer Muntiacus 
muntjac

EN U.D

24. Cetartiodactyla Bovidae Mainland 
Serow

Capricornis 
sumatraensis

EN R.D

25. Pholidota Manidae Chinese
Pangolin*

Mams 
crassicaudata

CR R.N

26. Rodentia Sciuridae Hoary
-Bellied Himalayan

Squirrel

Callosciurus 
pygerythrus

LC Vc, D

27. Rodentia Sciuridae Orange Bellied 
Himalayan

Squirrel

Dremomys 
loriah

LC R.D

28. Rodentia Muridae Greater Bandicoot 
Rat

Bandicota 
indica

LC R.M

29. Rodentia Muridae Indian Field 
Mouse

Mus booduga LC U.N

30. Rodentia Muridae House Mouse Mus musculus LC U,M

31. Rodentia Muridae Common house 
Rat

Rattus rattus LC V, M

32. Rodentia Hystricidae Indian Porcupine Hystrix indica LC R, M

33. Lagomorpha Leporidae Indian hare Lepus 
nigricolilis

EN R.M

Over all relative abundance showed that 
observed status of 60.61% maimnals were rare, 
15.15 % uncommon, 9.09% common and 
15.15 % very common. Carnivores constituted 

the largest order (in terms of number of 
species) in the sanctuary consisting of 13 
species (40% of the total species) that belongs 
to 06 families. The small order is Pholidota 
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contained only one species. Among the total 
(33) species in HWS under 20 family, four 
species belong to the family Muridae, three 
species are under each family of Felidae and 
Vivenidae followed by the 06 family like 
Pteropodidae, Canidae, Herpestidae, 
Cercopithecidae, Mustelidae and Sciuridae 
consist of 2 species each and 11 family 
represent only one species each.

Status and relative abundance of mammals

During the survey of the mammalian species in 
HWS 18 species were direct obseived and 8 
species were camera trapped and rest of the 7 
species confirmed by the people comment and 
sign of presence. Relative abundance index of 
Mammalian species in HWS recorded from 
July 2015 to June 2017 is demonstrated in 
Table 2.

Table 2. Relative Abundance Index of Mammalian species in HWS recorded from July 2015 to 
June 2017

SI.
No. English name Scientific name

Total 
CT/O 
days

Sighting
CT 
pic

Total 
Observation

RAI

1. Grey musk Shrew Simeus murinus

54

47 0 47 87.04

2. Common tree shrew Tupa ia glis 15 0 15 27.78

3. Flying fox Pteropus giganteus 54 0 54 100.00

4. Kola Badur Cyn op ten is sph tnx 27 0 27 50.00

5. False Vampire Bat Megaderma lyra 15 0 15 27.77

6. Indian Pipistrel Pipipstrelhis coromandra 51 0 51 94.44

7. Rhesus Macaque Macaca mulatto 33 0 33 61.11

8. Capped Langur Trachypithectis pileatus 21 0 21 38.89

9. Wild Dog* Cuon alpiniis 0 0 0 0

10. Jackie Cants aureus 17 0 17 31.48

11. Jungle cat Felts chans 3 0 3 5.56

12. Leopard cat Felts Bengalensts 1 8 9 16.67

13. Fishing cat* Prionatlurus vtverrtna 0 0 0 0

14. Small indian mongoose Herpestes auropunctatus 31 0 31 57.41

15. Crab eating Indian 
Mongoose

Herpestes urva 5 0 5 9.26

16. Smooth coated Otter* Lutra perspicillata 0 0 0 0

17. Hog Badger Arctonyx coll arts 5 0 5 9.26
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*According to local people, CT/O= Camera Trap/Observation

SI.
No. English name Scientific name

Total
CT/O 
days

Sighting
CT 
pic

Total 
Observation

RAI

18. Asiatic Black Bear* Ursus thibetanus 0 0 0 0

19. Binturong* Arctictis binturong 0 0 0 0

20. Large Indian Civet Viwera zibetha 0 1 1 1.85

21. Small Indian Civet Vivericida indica 0 4 4 7.41

22. Wild Boar Sus scrofa 10 4 14 7.79

23. Barking Deer Muntiacus muntjac 6 12 18 33.33

24. Mainland Serow* Capricornis sumatraensis 0 0 0 0

25. Chinese Pangolin* Manis crassicaudata 0 0 0 0

26. Hoary-Bellied
Himalayan Squirrel

Callosciurus pygerytlmis 54 0 0 100.00

27. Orange Bellied
Himalayan Squirrel.

Dremomys loriah 5 0 5 9.26

28. Greater Bandicoot Rat Bandicota indica 3 1 4 7.41

29. Indian Field Mouse Mus booduga 15 0 15 27.78

30 House Mouse Mus muse ulus 23 0 23 23.00

31. Common house Rat Rattus rattus 47 0 47 87.04

32. Indian Porcupine Hystrix indica 5 1 6 11.11

33 Indian hare Lepus nigri colitis 0 1 6 1.85

Species diversity indices

From the estimation of Simpson’s Diversity 
Index Value of surveyed mammals = 0,549 
indicates significant diversity and the 
calculation Shannon-Weaver Diversity Index 
was weighed about 2.63 which prophesies that 
the diversity of the major mammals is rich 
enough in the study area (Shannon and Weaver 

1949). Camera trapping also resulted in 
sighting Wild Boar four times and Hog Badger 
five times times, Small Indian civet four times 
(Fig. 2). Moreover, as an opportunist feeder, 
they also move form paddy field to homestead 
gardens surrounding forest village (Feeroz et 
al. 2011).
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Civet Civet Rat

Species
Figure 2. Frequency of photo captured in camera traps during 180 camera nights.

Discussion

Among all the elusive terrestrial mammals, 4 
groups of Capped langur were seen in the 
sanctuary. One group stays outside of the 
sanctuary all the time. This group has been 
found habituated to stay in the Harualchari 
village (near bridge) adjacent to the sanctuary. 
Sometimes they came to rest house of Tea 
garden for searching food. The group was also 
seen several times near streams. Another 3 
groups move at last comer of Hazarikliil block 
which is north portion of the sanctuary where 
same species was recorded as common in 
Chunati Wildlife sanctuary and Rema-kalenga 
wildlife sanctuary (Feeroz 2014; Feeroz et al. 
2011) and as very common in Teknaf Wildlife 
sanctuary and Dudlipukuria-Dhopachari 
wildlife sanctuary (Feeroz 2013; Feeroz et al. 
2012). Two species of squirrels namely, 
Hoary-Bellied Himalayan Squirrel 
(Callosciuruspygerythrus) and Orange Bellied 
Himalayan Squirrel (Dremomys loriah) were 
found in HWS. As Hoary-Belhed Himalayan 
Squirrel is distributed almost all over the 
country along with forest ecosystem (Khan 
1982; Khan 2015) so this squirrel is also very 

common in HWS. It is seen everywhere in the 
forest from deep forest to periphery. Orange 
Bellied Himalayan Squirrel was rarely 
observed in HWS during study period. In the 
spring time it was only seen in low population. 
On the basis of information of local people 
another important species Serrow (Capricornis 
sumataensis) is found in the sanctuary, 
although could not possible to see the animal 
but some nidnect clue have been found such as 
dung, foot print, resting place of this animal is 
identified at several occasions. The species 
prefers to stay and grazing on the high, vertical 
hill side and hill top. During the survey a skull 
with horn of Serrow was collected from the 
hunter who killed tire species during the study 
period from Baraiyadhala National Park 
situated adjacent to forest areas of HWS 
Sanctuary. Among the two species of 
mongooses found in HWS, Crab-eating 
Mongoose is larger in size with a metallic gray 
coarse fur, having a distinctive white stripe on 
either side of neck. Tail is very bushy at base, 
but hairless at the tip. They are very shy and 
occur in small groups. It feeds mainly on frogs, 
crabs and fish in marshy areas, streams and in 

66 Bangladesh Journal of Forest Science. Vol. 37 (2), 2021



paddy fields. As a borrower they make their 
den in undisturbed hilly areas of the middle 
pail of the sanctuary. Barking deer was mostly 
abundant in all the forested areas of HWS. The 
calling of this animal in the sanctuary is very 
common. In HWS this species was sighted 
almost twelve times in camera traps. The 
reason may be due to diverse food habit of this 
species from fresh grasses to leaves and twigs 
of trees. Another mostly common mammal was 
Leopard cat also has a very good population in 
HWS. Sometimes people around the sanctuary 
become confused if it is a Leopard which was 
sighted eight times by camera traps. The reason 
may be due to the diverse food habit of this 
species from rodents to small birds, eggs and 
also domestic poultry. A major part of HWS 
surrounded by human settlements, tea garden, 
wetland and agricultural fields which ensure 
huge production of rodents and other prey 
species for Leopard cat. Undisturbed bushy 
hills and valleys of the sanctuary support large 
group of Wild Boars and Hog Badger in HWS. 
Hog-Badger (Arctonyx col laris) is one of the 
most elusive nocturnal mammals of the country 
and very little is known about this species. 
Doubtful occurrence of this species was 
recorded from Teknaf (Khan 1987) and 
confirmed presence from Teknaf Wildlife 
Sanctuary in 2010 by camera trapping and also 
recorded in Dudhpukuria-Dhopachari Wildlife 
sanctuary (Feeroz et al. 2012). Forest resource 
exploitation in Bangladesh, both legally and 
illegally has been accelerated due to increased 
demand of ever growing population with no 
exception to forest areas of HWS. Without 
forest friendly management plan, over 
collection of trees, fire wood and non-timber 
forest product as bamboos, cane, sun grass, 
broom grass made the forest areas of HWS 
degraded. There is hardly any old tree cover in 
HWS. Plantation programme has started from 

the year of 2001-2002 and is ongoing. 
Alteration of forest habitat to cultivation land 
and expansion of tea gardens has reduced the 
forest areas. Hunting, poaching and destruction 
of habitat was rampant, so many species 
disappeared from this area. Some of the major 
threats have been identified are hunting and 
poaching, human-wildlife conflict, fish 
poisoning, construction of road inside the 
sanctuary forest fire, encroachment for 
gardening, grazing, encroachment, uncovered 
electric ware within the sanctuary (From 
questionnaire survey). It is a serious tlueat to 
the arboreal and flying mammals. It may cause 
death toll of a number of Capped Langur, 
Rhesus Macaque, Flying Fox and other bat 
species and small mammals (Source: Local 
People).

Conclusion

Thirty tliree wild mammalian species were 
recorded in HWS. The presence of the species 
demands wildlife preferred management 
practice, habitat conservation and habitat 
enrichment and habitat restoration for their 
survival and sustainable population.

The study has provided important baseline 
information for the first tune on the 
mammalian diversity of HWS of Bangladesh. 
The observed mammalian species diversity 
indicates a good faunal variety in the study 
area. It is the tune to protect the wildlife 
diversity by protecting their habitat and 
enforcing Wildlife (Conservation and Security) 
Act, 2012. Wildlife are continuously facing 
severe disturbance to their habitat by 
destruction. Steps should be taken to strictly 
prohibit further encroachment of any forest 
land to build homesteads or convert to crop 
fields. Raising awareness and consciousness of 
local people in regard to the importance of 
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forestry, wildlife, environmental conservation, 
biodiversity and endangered ecosystem could 
be mandatory part of the HWS management. 
Government may provide some incentives in 
cash and/or kind such as monetary support, 
small loan, training etc. to help local people 
managing alternative income generating 
programme other than collection of forest 
product. Enrichment plantation with some 
native, rare and fruit bearing plants i.e. 
Artocurpus sp., Syzygium sp., Baccaurea 
ramflora (lotkon), Ficus sp. (Bot), etc. can be 
planted around beat office and in the degiaded 
sites of HWS to facilitate the foods for 
mammalian species in the Sanctuary.
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