
Short Communication

Female tiger Panthera tigris home range size in the
Bangladesh Sundarbans: the value of this mangrove
ecosystem for the species’ conservation

A d a m C . D . B a r l o w , J a m e s L . D . S m i t h , I s h t i a q U . A h m a d , A b u N . M . H o s s a i n

M i z a n R a h m a n and A l a m H o w l a d e r

Abstract Basic information required to conserve wild
tigers Panthera tigris is lacking for the Bangladesh Sun-
darbans. The objectives of this study were therefore to
estimate tiger home range size and obtain information on
movement. Two adult female tigers were captured in the
south-east of the Sundarbans and fitted with global posi-
tioning system collars. Mean home range sizes for the two
tigers estimated with 95% minimum convex polygon and
fixed kernel methods were 12.3 and 14.2 km2, respectively.
A mean female home range size of 14.2 km2 would indicate
a density for the south-east Sundarbans of seven adult
females per 100 km2. The maximum distance moved by
a tiger in 1 day was 11.3 km. Although preliminary these
home range estimates indicate that the Sundarbans of
Bangladesh has good quality tiger habitat relative to other
tiger landscapes, highlighting the value of this mangrove
ecosystem for the survival of this Endangered species.
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In the Bangladesh and India Sundarbans estimation of
tiger Panthera tigris home range size is needed to infer

habitat quality and thus estimate the number of tigers this
mangrove habitat could support. Information on tiger
movement is also required to help design monitoring
programmes for the species. Radio or global positioning
system (GPS) collars are useful for collecting such in-
formation but the difficulty of capturing tigers for collaring

in the mangrove habitat of the Sundarbans has previously
prevented the application of this approach. The objectives
of this study were therefore to use GPS collars to acquire
preliminary estimates of female tiger home range size and
movement in the Bangladesh Sundarbans.

The 6,017 km2 Sundarbans Reserved Forest of Bangladesh
comprises densely vegetated islands that are periodically
inundated by the tide (Gopal & Chauhan, 2006). The tiger is
the only large terrestrial carnivore in the Sundarbans, where
its principal prey are chital Axis axis and wild boar Sus scrofa
(Reza et al., 2001).

Between 2004 and 2006 two adult female tigers were
captured in the south-east of the Sundarbans Reserved
Forest using modified leg snares (Goodrich et al., 2001) and
established animal handling guidelines (Gannon & Sikes,
2007). The tigers were immobilized with 6–8 mg kg-1 of
Telazol, administered using a projector and dart (Palmer
Cap-Chur Inc., Powder Springs, USA). Tiger F1 weighed
75 kg and was estimated to be 12–14 years old (based on
discoloration, damage and general wear of teeth). Tiger F2

weighed 80 kg and was estimated to be 10–14 years old
(based on teeth condition). There was no evidence to
suggest that either female had any dependent offspring.
Both tigers were fitted with GPS collars (Advanced Telem-
etry Systems, Isanti, USA). F1 was tracked for 5.5 months
until she died of unknown causes. F2 was tracked for 2.5
months until the GPS collar batteries expired. F2 was then
recaptured and released at the capture site after the collar
was removed. The GPS locations from the collars were used
to construct minimum convex polygon (MCP) and fixed
kernel (FK) home ranges using the geographical informa-
tion system ArcView v. 3.3 (ESRI, Redlands, California) and
the ArcView extension Animal Movement v. 1.1 (Hooge &
Eichenlaub, 1997). The smoothing factor for FK isopleths
was determined by least squares cross validation (Seaman
et al., 1999). Water bodies that were never crossed by the
two tigers, or land that lay across from these water bodies,
were discounted from the home range estimates. The high
frequency of location acquisition by the GPS collars (one
location per 4 hours for F1 and one location per 30 minutes
for F2) made it unlikely that the tigers could have crossed
these water bodies and returned without recording a
location. BIOTAS v. 1.03 (Ecological Software Solutions,
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Hegymagas, Hungary) was used to construct location-area
curves, to determine if and when the 95% home range size
had been reached, and to determine mean and maximum
distance moved per day. Location data were also used to
identify points at which water bodies were crossed and the
mean frequency of such crossing.

The GPS collars recorded 679 locations for F1 during
April–October 2004 and 1,528 for F2 during March–May
2006. After 4 months of monitoring F1 made a foray to the
east of her normal home range, returning after 3 days. She
moved to the same area 6 weeks later, and died c. 9 km
from her normal home range. Tracks, judged by their size
to be that of a new female, were observed in F1’s former
home range within days of F1 moving out. Female tracks
together with those of a large cub were observed in the
same area 1 year later. The poor condition of F1’s teeth, her
movement pattern and the appearance of a new female,
suggests that F1 may have been unable to defend her
territory from a rival. Therefore the forays to the east were
discounted from the calculation of home range size, as they
were not representative of F1’s normal movement pattern.

Location-area curves indicated that 95% MCP home
ranges were acquired after c. 275 and 910 locations (c. 2

months) for F1 and F2 respectively. The mean 95 and 50%

MCP home ranges were 12.3 km2 (F1 5 14.1 km2, F2 5 10.6
km2) and 4.23 km2 (F1 5 4.2 km2, F2 5 4.3 km2), respectively.
The mean 95 and 50% FK home ranges sizes were 14.2 km2

(F1 5 16.2 km2, F2 5 12.2 km2) and 3.0 km2 (F1 5 3.5, F2 5 2.5
km2) respectively (Fig. 1). A mean female home range size of
14.2 km2 would indicate a density for the south-east Sundar-
bans of seven adult females per 100 km2.

Using one location per 4 hours (F1) the estimated mean
straight line distance moved was 2.25 km day-1 (range 2.16–
2.34 km day-1) and with one location per 30 minutes (F2) the
mean daily travel was 3.6 km day-1 (range 0.02–10.0 km day-1).
Maximum distance moved per day was 11.3 km for F1 and
10.0 km for F2. Both crossed water bodies at a mean frequency
of 17 times per month (range 12–21), equivalent to approxi-
mately one crossing every 2 days.

Based on the location-area curves, which showed neg-
ligible increase in area with further addition of locations,
and the large number of locations for each tiger, it is likely
that the home range sizes were not underestimated. The
relatively old age of the study tigers is unlikely to have
influenced the estimation of home range sizes; other studies
suggest that adult female tiger territory size does not change
with age and that tigers are displaced when no longer
capable of defending their territory (Sunquist, 1981).
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FIG. 1 (a) The location of the Sundarbans (shaded grey) in southern Bangladesh, (b) location of the main figures in the Bangladesh
Sundarbans (rectangle), and estimates of home ranges of two adult female tigers (F1 and F2) constructed by (c) 50 and 95% minimum
convex polygon (MCP) and (d) 50 and 95% fixed kernel (FK) methods (see text for further details).
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The two 95% MCP home ranges are amongst the smallest
recorded for female tigers (Table 1) and are indicative of
a relatively high tiger density in the Sundarbans Reserved
Forest, comparable to the alluvial floodplain in the Terai
region of Nepal (Barlow et al., 2009). This suggests that this
Forest is of higher conservation value for the conservation of
tigers than previously thought (Barlow, 2009). The high
density is probably related to high prey biomass (Smith et al.,
1987) and possibly to the relatively small size of the Forest’s
tigers (Barlow et al., 2010). However, considering the small
sample size and that both tigers were from the same part of
the Forest, these estimates of home range are preliminary.
The two tigers were captured in areas of medium relative
tiger abundance, as indicated from a study based on tiger
track frequencies along creek banks (Barlow et al., 2008). In
areas of lower or higher relative tiger abundance home ranges
may be larger and smaller, respectively, than those in this
study. In the India Sundarbans the home range of one female
tiger was estimated by telemetry to be c. 40 km2 (Sharma,
pers. comm.) and a camera trap study indicated a relatively low
tiger density of 0.8 per 100 km2 (Karanth & Nichols, 2000).

The mean movement of tigers and the maximum distance
moved are the longest recorded movements for a female tiger
within her home range but this may be because of the
relatively high frequency of locations per day. The high rate
of crossing of water bodies supports the assumption of a tiger
monitoring survey in the Sundarbans that there is a high
chance of detecting tiger presence based on tracks in the
muddy banks along water bodies (Barlow et al., 2008).

Further estimates of home range size and movement
distances of adult female tigers in both the India and
Bangladesh Sundarbans are required to improve inferences
of habitat quality, and thus of how many tigers the area can
support, and to design monitoring approaches for tigers
across the whole landscape. The Wildlife Institute of India
is currently conducting a study to collect this information
in the India Sundarbans.

Despite being preliminary the findings of this study
highlight the conservation value of the Sundarbans tiger
population and have provided information for develop-
ment of a Bangladesh Tiger Action Plan to guide manage-

ment actions (Ahmad et al., 2009) and for a monitoring
survey for tigers to evaluate the effectiveness of those
actions (Barlow et al., 2008). The Wildlife Trust of
Bangladesh and the Zoological Society of London are
now working closely with the Bangladesh Forest Depart-
ment to implement actions in line with the Action Plan.
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