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Abstract

Burmese python (Python molurus bivittatus) and Elongated Tortoise (Indotestudo elongata) are two threatened reptiles
of Bangladesh. Due to anthropogenic activities, these two species are thought to be rapidly declining in Bangladesh,
and in much of their native range. A thorough understanding of species ecology is prerequisite for species conservation.
However, very little is known regarding the ecology and natural history of these two species in Bangladesh territory. A
collaborative study was initiated in Lawachara National Park (LNP) in 2013. The overall goal of the project is to understand
the ecology of Burmese pythons and elongated tortoises in agriculture-forest mosaic landscape and promote reptile
conservation among local communities. During the first year of the study, we radio tracked four adult Burmese pythons
and eight elongated tortoises (two residents and six translocated individuals) in LNP. A number of parameters were
evaluated for pythons and tortoises: home range size, microhabitat use, die activity pattern, burrow use, thermal
preference, annual weight changes and annual survivorship. None of the telemetered animals died during the studly.

The pythons showed preference to human modified habitat over natural forest. The translocated tortoises appeared to
adjust with the new environment. The mean home range of tagged python was calculated 95.67 ha using kernel density
estimator (KDE). The study will be continued in the coming years to better understand their ecological needs.

Introduction

Indian or Burmese python (Python molurus) is one of the largest snakes of the world, native to South and Southeast Asia.
This species is endangered in Bangladesh and much of their native ranges, and listed as Vulnerable by the IUCN and on
CITES Appendix-1. Bothsubspecies, Python molurus molurus (Indian python) and Python molurus bivittatus (Burmese
python) occur in Bangladesh (Kabiret al, 2009; Baker et al; 2010). Schleip and O’Shea (2010) and Jacobs et al. (2009)
recently concluded that Python molurus and Python bivittatus are two distinct species, however this has not been widely
accepted among scientists (Dorcaset al., 2010; Wilson et al, 2010). Once distributed throughout Bangladesh (Das, 1996),
python populations are now fragmented in small and disjunct populations. Habitat loss and persecution by local people
are thought to be the major causes for their decline. Pythons are dietary generalists, feed on variety of birds, small to large
mammals and other reptiles (Daniel, 2002; Whitaker 2004; Kabiret al, 2009); thus act as an apex predator and play a
crucial role to maintain the natural balance of the ecosystem.

Elongated Tortoise (Indotestudo elongata) is listed as endangered by the IUCN. They are thought to be rapidly declining
throughout their range. Despite their conservation status, very little is known about the ecological needs of elongated
tortoise (I. elongata). Data on their habitat use, home range size, movement and activity pattern are scanty (Flora et al.
2014; Van Dijk 1998). In Bangladesh, /. elongata occurs in the mixed-evergreen forest of Sylhet and Chittagong Division.
Hunting for consumption is probably the most immediate threats for /. elongata in Bangladesh. Due the persistent
harvesting for many years it is likely that /. elongata population in most part of Bangladesh has declined to a level that with
no intervention it will likely cause local extinctions of these already low-density populations. With that in mind, the study
was initiated in Lawachara National Park to assess effectiveness of reinforcement as a conservation tool to re-establish
viable populations from rescued elongated tortoises through a release study with intensive post release monitoring with
the aid of radio-telemetry technique.

The objectives of the python and tortoise study were to use radio telemetry to understand the ecological needs of
Burmese python and elongated tortoise,
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Methodology

The study site -Lawachara National Park (LNP) (24°20’N, 91°47’E) - is a 1,250 hectares mixed evergreen forest situated
in northeastern Bangladesh (Fig. 1). LNP was established in 1996 and is one of the last remaining patches of mixed
evergreen forest in the country. The national park is surrounded by tea plantation estates and human habitations. Pythons
are found in these tea estates as well as the park, and provided an opportunity to compare habitat within the national
park to that within a more disturbed environment. Environmental data were collected from Bangladesh Metrological
Department, Srimongal Station.

Radio Telemetry Procedure:

The study primarily involved radio-telemetry study of Burmese pythons and Elongated Tortoises. Pythons that entered the
villages and captured by the local people were collected with permission from the Forest Department. Captured snakes
were sexed, measured, and weighed. Internal radio transmitters (Al-2, Holohil Systems Ltd., Canada; 25gm; battery life 3
years; 144-145MHz) were implanted in the coelomic cavity of pythons by professional veterinarian following Reinert and
Cundall (1982). The transmitters contained a miniature data logger for recording internal body temperature every hour.
The transmitters and data logger weighed less than 0.5% of the total body weight of the pythons. Four Burmese pythons
(2 males and 2 females) were implanted and radio tracked. For identification purpose the pythons were named as ASHA,
BONNIE, CHAITY and DEAN. Each of the pythons with implants had a specific radio frequency. External transmitters
(RI-2B 10gmand SI-2 5 gm, Holohil Systems Ltd, Canada; 144-145MHz) were epoxy-glued on the anterior dorso-lateral
carapace of eight (8) Elongated Tortoises (2 resident, 6 translocated; 1male, 7 females) following Boarman et al. (1998).
The external transmitters weighed less than 1% of the total body weight of the tortoise.

Field work was assisted by locals, trained as para-biologists and students from Bangladeshi universities. Data related to
weather, GPS location, habitat, micro-habitat, ambient temperature and humidity, activity, body position and exposure
and proximity to human habitation were collected at least once-a-day for pythons and tortoises to deduce their home
range, diel activity pattern, habitat use and thermo-regulation. Both pythons and tortoises were tracked at least once

every day.
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Fig. 1. Map of the study site, Lawachara National Park.

RESULTS:
Burmese Pythons

External measurements of the tagged pythons measured at the time of capture are given in Table 1. The animals were
surgically implanted within 2-7 days of the capture and released within 3-7 days after the surgical wound was healed.
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Table 1. External morphological measurements of the tagged Burmese pythons with release dates after radio transmitter
implantation (SVL — Snout-Vent Length, Wt — Weight, HL — Head Length, HW — Head Width)

ASHA Female | 210 30 7.9 8.37 8.4 5.4 28 17-Jul-13
BONNIE | Male 244.5 40 9.3 10.54 8.8 5.3 27.9 14-Oct-13
CHAITY | Female | 304.8 40.9 11.35 | 12.76 10 5.8 20.2 14-Oct-13
DEAN Male 173 30.5 6.8 3.5 6.9 3.9 21.8 4-Aug-14

After the release the pythons used to remain near the release site between 2-7 days and there after started to move. The
pythons being an ambush predator usually did not move on a daily basis. For example, ASHA was found to be at the
same place for over 50 days. The distances were recorded based on the linear measurement from one GPS location to
the other.
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Fig: 3. Home range size of tagged pythons: ASHA & CHAITY are females and BONNIE male

Home ranges for the individual pythons were determined using location data between releases after implantation and first
re-capture in a village. Kernel estimator was applied to estimate the home range using 55%-95% buffer area. Home range
for the fourth tagged python, DEAN was not analyzed due to insufficient data.
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Fig. 4. Home Range of ASHA (female) at different confidence intervals using kernel method.
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Fig. 6. Home range of CHAITY using kernel method at different confidence intervals

The tagged pythons were tracked for different periods, for example ASHA was tracked since 17 July 2013 while the
other two were tracked since 14 October 2013 (see Table 1). Activity centers may vary for individual animals but are
usually limited to one (blue area). However for ASHA and CHAITY two activity centers are observed which might be due
to recaptures in the villages and releasing at a different site. This was also a problem in estimating the actual home range
since kernel estimator determines the home ranges based on the numbers and frequency of radio locations. Moreover
the location points during the whole of tracking period were not used for home range estimation due to the capture when
the tagged python entered a village to hunt particularly ducks and were captured by the local people.

The home range area covered different habitat types like moderately and degraded forests, tea plantations, human
habitations, orchards, water bodies (streams, ponds). The data for all the three tracked pythons were pooled to determine

The Festschrift on the 50t Anniversary of The IUCN Red List of threatened SpeciesTM 57



the habitat(s) generally preferred by the pythons under this altered and heavily disturbed environment. Fig. 6 also indicate
that the pythons spend most of their time under bushes or in burrows and in degraded habitats including tea plantation
and in ponds close to human habitation.

Seasonal variation in the use of different habitats was also prominent. Bush and thickets of the moderate, degraded
habitats were primarily used in all seasons however the use of burrows and water bodies increased during winter (Fig.
7). This may be for regulating the body temperature due to its poikilothermic behavior. During winter the ambient air
temperature are lower than that of the burrows and water.
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Fig.7. Graph based on the numbers of locations showing the proportions of micro-habitat and habitat use and proximity to human
habitation of the three pythons combined. It clearly indicates that the pythons spend most of their time under bushes or in burrows and
in degraded habitats including tea plantation and in ponds close to human habitation.
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Fig. 8. Graph using pooled data to show seasonal variation in micro habitat use.
Elongated Tortoise

Opportunistic harvesting for domestic consumption is probably the most immediate threats for elongated tortoise in

LNP. With persistent collection for many years the tortoise population in LNP and surrounding areas are likely to be of
low density. A total of eight tortoises were radio tracked in LNP. The two resident specimens were collected from a tea
plantation adjacent to LNP with the help of local people in 2014. Six specimens for translocation study were rescued
from hunter’s possession in Alikodom and Lama, Bandarban District. Thorough health assessments were conducted by
a trained veterinarian before releasing the tortoises in LNP. External morphological measurements are given in the Table 2
below.

Table 2. External morphological measurements of tagged Elongated Tortoises. [SCL-Straight Carapace Length, Resident
— Captured within LNP, Translocated — Captured from outside LNP (from Bandarban)]

ID Sex SCL (mm) | Max Width | Max Weight Note Transmitter Attached
(mm) Height (@)
(mm)
ALO Female 244 153 111 1935 Resident 13-Jun-14
BURAO Female 237 155 90 1743 Translocated 13-Jun-14
CLANG Male 260 160 110 2537 Translocated 13-Jun-14
DOLLY Female 124 99 59 363 Translocated 11-Sep-14
ERIN Female 202 143 91 1283 Translocated 11-Sep-14
FARZANA Female 230 151 101 1768 Translocated 11-Sep-14
GINA Female 280 190 114 2509 Translocated 11-Sep-14
HASNA Female 260 163 114 2089 Resident 26-Sep-14

The tortoises remained close to their release sites for the first few days thereafter looked for suitable hiding places. As
is demonstrated from the graph below (Fig. 9) the tortoises spend most of their time hiding under the leaf litter, or under
bushes or in the burrows. This keeps them away from the hunter’s or collector’s sight.
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Fig. 9. Graph showing microhabitat utilization by the Elongated tortoises. It is evident that the tortoises spend a significant amount of time
hiding under the leaf litter, or burrows or under bushes varying with the season.

These tortoises use burrows built by other animals like porcupines or the crevices developed naturally or at the bases

of large trees. The leaf litters and bush/thickets provide a good camouflage against ‘human’ or other predators. Fig. 10
also shows the predominating hiding tendency which may be one of their strategies for survival in this human dominated
landscape.
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Fig. 10. Elongated tortoises are secretive as seen from the graph, where more than 90% of their time is spent hiding in
different microhabitats.

Discussion:
The radio telemetry study of pythons and tortoises is the first of its kind in Bangladesh, and probably the only on-going

study in Asia. The study will likely to reveal a lot of interesting information related to the little known ecology and biology of
these two species in their native land. This information may be used to develop a pragmatic and community-participated
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conservation initiative for their management in the wild. The relationship between the ambient temperature and the
python’s or tortoise’s body temperature may be explored further when the study is completed and data from temperature
loggers are downloaded and analyzed.

Translocated tortoises appeared to exhibit normal behavior. None of the residents or translocated individuals died or
harvested during the first six months of the study duration. Preliminary results thus indicate that population reinforcement
might be a viable tool for conservation of this species. However, long term post-release monitoring must be implemented
to better understand the efficacy of this technique.

Robust statistical analyses were not possible due to the limited sample size of pythons and tortoises tracked. The study
is on-going and sample size for tracking pythons will be increased to better understand the ecological needs of these two
Species.
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