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Editorial Gajah 37 (2012) 1-2

Elephants in Captivity: Happy Ambassadors or Tortured Curiosities?

Prithiviraj Fernando (Member Editorial Board)

E-mail: pruthu62@gmail.com

Should elephants be kept in captivity? This really 
is a moot point. With one fourth to one third of 
the global Asian elephant population in captivity, 
captive elephants are a fact. While some captures 
from the wild still occur, greater interest and 
success in breeding captive elephants may lead 
to a sustainable domesticated population in the 
future. Therefore the more relevant question is 
how should we manage elephants that are in 
captivity?

Elephants especially females are group living 
animals with a network of strong social 
relationships. Males are largely solitary, 
although they may also have a network of 
social relationships with other males but with 
weaker bonds than among females. Obviously 
it is better if elephants can be kept as a group, 
allowing relatively free range and social contact 
with each other. However, elephants have home 
ranges hundreds of km2 in extent and social 
networks of hundreds of individuals. How would 
this compare with the few acres of ranging and 
a handful of companions that can be provided 
under the very best of captive management? Even 
such a scenario is possible at less than a handful 
of facilities around the world. The vast majority 
of the 10,000-15,000 or so captive elephants will 
continue their lives in solitary confinement or be 
managed in isolation till the end of their days. 

Given the sexually dimorphic social organization 
among elephants, where an elephant is going to 
be kept as a single-animal is it better to keep a 
male rather than a female? Would a male that is 
solitary by nature adjust better to living without 
interaction with its kind? On the other hand, dogs 
make ‘better’ pets than cats because the dog is 
a social animal. A single dog is not so single 
because it bonds with the owner who becomes 
part of the ‘pack’, hence the moniker ‘man’s best 
friend’. Is there a parallel here with an elephant? 

Would an elephant transfer its group allegiance 
to the humans around it? What is the implication 
here for the ‘hands off’ or ‘protected contact’ 
increasingly advocated by western zoos where 
the keepers do not come into free contact with 
elephants as they used to? 

Elephants are big potentially dangerous animals. 
In traditional elephant management in Asia an 
elephant is ‘broken’ and subjugated, usually 
through very cruel methods so that it would 
never challenge the keeper. In the case of 
working animals such as those used in logging 
in Laos or Myanmar a long period of training 
and close contact with the mahout follows. This 
ensures a strong bond between man and elephant 
and a great degree of control. At the ‘Elephant 
Festival’ in Laos, people mingle freely with these 
elephants in apparent safety (Fig. 1). In contrast, 
many of the elephants parading in religious-
cultural pageants in Sri Lanka and India who 
walk the roads amongst tens of thousands of 
people have all four legs chained together so 
that they can only shuffle along. They are only a 
jab away from the pointed ankus of the mahout, 
as their training is insufficient to provide a high 
degree of trust and control. 

Figure 1.  Logging elephants at the ‘Elephant 
Festival’ in Paklay (Laos).
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Obviously any animal which is potentially 
dangerous and living amongst humans, whether 
dog or elephant, would have a greater degree 
of freedom and a better life if it is well trained, 
hence providing a high degree of confidence that 
it will not attack a human at the drop of a hat. Is 
it then better to establish ‘control’ by even cruel 
means so that the elephant leads a ‘better’ life 
afterwards with close contact with humans rather 
than being always held in mistrust and at arm’s 
length in protective contact? Or is it possible to be 
in free and close contact with an elephant through 
training by building trust and a system of reward 
and kindness, the safety being provided through 
understanding the nuances of its ‘body language’ 
as Andrew Cooers of the Auckland Zoo in New 
Zealand seems to think and practice with his 
ward ‘Burma’ a female Asian elephant? Burma 
plays and moves around with kids and keepers 
unfettered and in free contact. She responds to 
commands very well and seems to be a ‘happy’ 
elephant (Fig. 2). 

Take the case of wild male bull elephants in 
Sri Lanka. In general wild bulls tend to raid 
crops much more than female groups. Farmers 
and authorities throw foot long firecrackers at 
them and shoot them with muzzle loaders and 
buckshot in an endeavour to protect crops. The 
elephants respond to such confrontational crop 
protection by becoming more aggressive. Some 
elephant bulls charge with intent to destroy, 

the moment a flashlight is shined on them, as 
they know what follows. Man and elephant get 
locked into a vicious cycle of escalating conflict 
and raiding, leading to the annual death of 250 
elephants and 70 humans in Sri Lanka alone. On 
the other hand there used to be numbers of these 
wild elephant bulls standing along an electric 
fence in Udawalawe National Park being hand 
fed by people (Fig. 3). They were so docile that 
some people went so far as to stroking their 
trunks and petting them. It seems an elephant too 
reciprocates to love with love and hate with hate. 

Perhaps the most important role of captive 
elephants is as ambassadors for their wild 
brethren. The sparkle in the eye of a little 
girl or boy who meets a ‘friendly’ elephant 
kindles a sense of wonderment that will remain 
throughout life and foster love for elephant kind. 
Perhaps such feelings will translate to a desire 
to protect and conserve elephants in the future. 
Unfortunately most or many of the elephants in 
captivity today are not trained well or socialized 
to humans. Hence not only do they have to suffer 
through their lives in chains and pain but also 
will have a diminished ambassadorial role. Given 
that elephants in captivity are a fact, should we 
explore better and kinder ways of training them? 
Training of dogs and horses etc. has come a 
long way since people thought fear is the key 
to control. Can we use some of the newer more 
humane techniques in the case of elephants? Or 
should we stick our head in the sand in utopian 
hope of a day without captive elephants?

Figure 3.  Wild elephant being fed at the fence 
along the Udawalawe National Park (Sri Lanka).

Figure 2.  Burma, a well trained elephant at 
Auckland Zoo, New Zealand.
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Introduction

The Pinnawala Elephant Orphanage (PEO) was 
established in 1975 by the Department of Wildlife 
Conservation (Lair 1997). The facility was 
primarily designed to provide care and protection 
to baby elephants orphaned in the wild. It was 
subsequently taken over by the Department of 
National Zoological Gardens in 1978 (DNZG 
2000). The PEO continued to receive orphaned 
elephants till 1985 at which time the Elephant 
Transit Home was established in Udawalawe 
National Park by the Department of Wildlife 
Conservation to rehabilitate orphaned elephants 
and release them back to the wild (Fernando et 
al. 2011). Despite the fact that the PEO stopped 
receiving elephants from the wild, its elephant 
population has grown steadily over the years due 
to the success of its breeding program that has 
resulted in 69 births during the last three decades 
(Fernando et al. 2011). The captive breeding 
program of the PEO dates back to 1982 and the 
first baby elephant, Sukumalee was born in 1984 
(Tilakaratne & Santiapillai 2002). It is recognized 
as one of the most successful captive breeding 
programs in Asia (Kurt & Endres 2008). 

The PEO is located in Kegalle district, 
approximately 95 km from Colombo. It was setup 
in a 25 acre coconut land close to a river (Maha 

Research Article Gajah 37 (2012) 3-10

Visitor Survey of the Pinnawala Elephant Orphanage, Sri Lanka

W. G. N. B. P. Dayanada and Devaka K. Weerakoon*

Department of Zoology, University of Colombo, Colombo, Sri Lanka
*Corresponding author’s e-mail:  devakaw@gmail.com

Abstract.  Pinnawala Elephant Orphanage (PEO) is a captive elephant based recreation 
facility. The objective of this study was to gather baseline information for a visitor 
management plan through a questionnaire survey. The mean monthly number of visitors 
was 43,725, of which 72% were Sri Lankans. Peak visitation occurred in August and 
the lowest in November. More than 90% visited as groups. Most (91%) arrived by road. 
Observing juvenile elephants being bottle-fed was the most attractive experience. Almost 
all visitors indicated a desire to revisit, but only around 50% did. Nearly 80% were 
dissatisfied with the facilities provided. Safe structures for viewing elephants, information 
about elephants and better guidance to the facility, affordable restaurants and safe parking 
are suggested to enhance visitor experience.

Oya), with the aim of allowing the elephants 
free movement and association during the day, 
encouraging the development of a herd structure. 
They are provided access to the river twice a 
day, which plays an important part in their social 
activity. 

Although initially established as an ex situ 
facility to tend orphaned elephants, the PEO has 
gradually changed its role into a world renowned 
captive breeding centre, tourism destination and 
a study site to conduct research on the biology, 
ecology and behaviour of captive elephants 
(Tilakaratne & Santiapillai 2002). Gunathilaka 
and Vieth (1998) demonstrated that both local 
people and local establishments derive large 
economic benefits due to the PEO’s existence. 

At present the PEO is exceeding its carrying 
capacity, especially on weekends and public 
holidays it gets overcrowded when large 
crowds visit the facility. Therefore, PEO must 
give due consideration to developing a visitor 
management plan to cope with growth in visitor 
numbers without decreasing the quality of the 
visitor experience. The first step in developing 
such a plan is to conduct a visitor survey to 
identify the type of visitors that frequent the 
facility as well as their perceptions. Even though 
the PEO has been in existence for more than three 
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decades, only a single attempt has been made 
previously to identify visitor perceptions (Tisdell 
& Bandara 2003). Considering this deficiency, 
this study was undertaken with the objective of 
gathering baseline information necessary for the 
formulation of a visitor management plan for the 
PEO. 

Methodology

The study was conducted from 15th September 
2009 to 20th December 2009. Visitation patterns 
from 2006 to 2009 were assessed based on data 
collected by the PEO. 

A questionnaire was developed to capture the 
visitor profile, visitor perceptions and expec-
tations. A separate questionnaire was administered 
to PEO staff to assess their perceptions. The 
visitor and staff questionnaires were developed 
and field tested on a smaller sample of visitors 
and PEO staff to assess the validity of the 
questions and modifications required. Then the 
questionnaire was administered to a sample of 
545 Sri Lankan visitors, 45 foreign visitors and 
55 staff members over a period of three months. 
This period included weekends, public holidays 
and weekdays to capture any temporal variations 
in response. The questionnaire was administered 
in the form of an interview survey to facilitate the 
respondents to articulate their views. For some of 
the questions, the respondents were allowed to 
provide multiple answers so that the responses to 
the question could be ranked.

During the period of study, the PEO was visited 
once a week and observations were recorded over 
a four hour period during each visit on visitor 

behaviour, staff performance, constraints and 
short comings in visitor services, under different 
scenarios such as crowded days and times versus 
less crowded days and times etc., 

Results and discussion

Visitor composition

During the period 2006 to 2009 the PEO received 
around 520,000 visitors each year (Table 1). 
During this period, the mean monthly number of 
visitors that arrived at the PEO was 43,725 ± 3458 
(range 27,843 to 74,670), of which 72% were Sri 
Lankans. During the period considered, PEO was 
visited by 30% of the tourists that arrived in Sri 
Lanka (Fig. 1). This is a considerable change from 
what has been reported for the period 1993-2002 
(Tisdell & Bandara 2003). According to their 
study, average number of visitors that arrived 
at PEO per month was 39,765 of which 97.3% 
were Sri Lankans. This indicates that both visitor 
numbers as well as the proportion of foreign 
visitors has increased between the two studies. 

The reasons for increased number of visitors 
observed during 2006-2009 could have resulted 
due to the ceasefire that was in place during 2005-
2007, which resulted in conditions conducive 
for tourists, both local and foreign. Whereas, 
the study by Tisdell and Bandara (2003) was 
conducted during a period during which there 
was armed conflict within the country, which 
discouraged people from travelling, especially 
foreign tourists. Tourist arrivals once again 
declined in 2008 due to the reinitiating of the 
war. The war culminated in May 2009. This 
once again resulted in an influx of tourists to Sri 
Lanka. According to projections of the Sri Lanka 
Tourism Development Authority, the number of 
tourists arriving in Sri Lanka is expected to reach 
2.5 million per year within the next 10 years. 
Therefore, if we assume the current ratio of 
visitation to PEO, the number of foreign tourists 
will reach 0.75 million per year and together with 
Sri Lankan visitors, the number of visitors to the 
PEO may exceed 1 million annually.

When the mean monthly proportion of Sri 
Lankan to foreign visitors is considered, the Sri 

Figure 1.  Percentage of the tourists arriving in 
Sri Lanka that visited the PEO during the period 
2006 to 2009 (SLTDA 2009).
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Lankan visitors make up a higher proportion 
of the visitors every month. A relatively high 
representation of foreign visitors was observed in 
the months of January, February November and 
December. In all other months foreign visitors 
represented less than 25% of the visitors arriving 
at PEO (Fig. 2). 

Visitation pattern

When all visitors are considered together, the 
peak visitation to PEO occurred during August 
followed by two minor peaks in December and 
March (Fig. 3). The lowest visitation occurred 
in November and May. Visiting patterns of Sri 
Lankans follow the overall pattern observed for 
PEO. However, among the foreign visitors the 
peak visitation occurred in January and reached a 
low in June and July. Tisdell and Bandara (2003) 
reported a single visitor peak in August and 
September.

The major visitor peak in August coincides with 
school holidays and the Esala Perahera held 
in Kandy, which attracts both Sri Lankan and 

foreign visitors to the area. The minor peak in 
December also coincides with school holidays. 
The peak of foreign visitors probably reflects the 
increase in tourist arrivals to Sri Lanka during the 
winter ‘tourist season’ from October to April.

More than 90% of the respondents visited PEO 
in groups. This observation is consistent with the 
results of Tisdell and Bandara (2003), where 84% 
of the visitors surveyed came in groups. Group 
size varied between 2 and 45. The commonest 
group sizes were 6-10 and 11-15 (Fig. 4). 

Origin of visitors

Sri Lankan visitors sampled came from 13 of the 
25 districts. The highest representation (31%) 
was from Kegalle district, where the PEO is 
situated. A high number of visitors were also 
observed from Colombo (19%), Kandy (12%), 
Kurunegala (8%), Gampaha (6%) and Ratnapura 
(6%). These districts lie adjacent to the Kegalle 
district and have high population densities and 
a high proportion of people with a higher socio 
economic status which makes it possible for them 
to spend more time on leisure activities (Table 2). 
The results of the present study are comparable 
to the visitation pattern reported by Tisdell and 
Bandara (2003) except for Kegalle, Kandy 
and Nuwara Eliya Districts. This indicates that 
there has been a slight change in the visitation 
pattern of Sri Lankan tourists between the two 
studies. One of the reasons for this could be the 
smaller sample size used by Tisdell and Bandara 
compared to the present study that could have 
influenced the final outcome of the study.

Table 1.  Number of annual visitors at the PEO.
Year Sri Lankans Foreigners Total

Number % Number %
2006 359,348 68 167,364 32 526,712
2007 431,258 76 137,136 24 568,394
2008 336,017 71 138,068 29 474,085
2009 381,597 72 148,011 28 529,608
Mean 377,055 72 147,645 28 524,700

Figure 2.  Portion of Sri Lankan (grey) and 
foreign (black) tourists that visit the PEO. 

Figure 3.  Mean monthly visitors at the PEO 2006-
2009. Black = Sri Lankan, grey = foreigners. 



6

The foreign visitors that responded to the 
questionnaire came from three countries, 
Germany (51%), Holland (25%) and United 
Kingdom (24%). However, these numbers are 
based on a small sample size (n=45) that may 
have given a skewed representation of the foreign 
visitors that come to Pinnawela. The foreign 
visitors in the Tisdell and Bandara (2003) study 
came from 14 countries. However, 60% of the 
foreign visitors in their study were from United 
Kingdom, Germany and Holland. This indicates 
that majority of the foreign visitors to Pinnawela 
come from these three countries. Therefore, when 
preparing interpretation material, consideration 
should be given to use German in addition to 
Sinhala, Tamil and English which are the three 
main languages used in Sri Lanka.

Mode of arrival

The PEO is located about 13 km from the 
Colombo-Kandy road. The Colombo-Kandy 
railway line passes close to the PEO and the 
nearest railway station is located 3 km from 
PEO. However, only 9% of visitors used the train 
to arrive at the PEO. The remaining 91% of the 
visitors arrived by road. Out of these, 25% used 

private cars, motorbikes and vans while 66% 
hired buses or coaches. This indicates that more 
than 90% of the people that visit PEO require 
safe parking facilities. At present there is only 
a single parking lot within the premises of PEO 
and another one maintained by the Rambukkana 
Pradeshiya Sabhawa (local authority). These 
two parking lots can hold up to 25 cars or vans 
and six tourist coaches at a given time. When 
these two parking lots are full, all others have 
to park on the roadside or parking provided by 
local households located near PEO. Parking 
on the roadside is unsafe and results in traffic 
congestion. Parking in local households is good as 
the surrounding community derives an economic 
benefit. However, as it is not regulated and 

Table 2.  Comparison of local visitation pattern recorded during the present study with the pattern 
reported by Tisdell and Bandara (2003).
District % Visitors Population % Poor households Travel distance [km]

2009a 2003b

Kegalle 31 5 823,000 9.0 12
Colombo 19 19 2,584,000 2.5 88
Kandy 12 23 1,447,000 8.3 45
Kurunegala 8 11 1,577,000 8.6 92
Gampaha 6 7 2,191,000 3.0 80
Ratnapura 6 6 1,139,000 8.5 115
Galle 6 2 1,096,000 7.9 210
Matale 5 9 504,000 9.3 76
Badulla 3 0 897,000 10.9 208
Anuradhapura 2 1 840,000 4.6 165
Matara 1 1 847,000 8.3 250
Kalutara 1 2 1,144,000 4.1 136
Hambantota 1 0 576,000 5.4 239
Nuwara Eliya 0 13 768,000 7.1 115
Puttalam 0 1 789,000 7.5 131

aResults of the present study (n = 545); bResults of Tisdell and Bandara (2003, n = 145).

Figure 4. Group sizes observed among the 
visitors to PEO.
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people charge whatever they feel like charging, 
it leads to abuse. It could be done in a better way 
by the PEO introducing a licensing system that 
will ensure that visitors are not ripped off while 
ensuring safety standards for parking. During the 
peak visitor months of January, March, August 
and December as well as on long weekends 
parking becomes a major problem. Therefore, 
providing safe parking facilities can be identified 
as a priority need for the PEO. 

Repeat visitation

Approximately 50% of both Sri Lankan and 
foreign visitors sampled were first time visitors 
while the remaining 50% had visited the facility 
before (Fig. 6). Tisdell and Bandara (2003) 
reported a repeat rate of 56% which indicates 
that the attractiveness of PEO has remained 
unchanged between the two studies. However, 
other than seeing elephants, the facility does 
not offer visitors any novel visitor experience 

that would be an incentive for a person to visit 
the facility again. Interestingly, more than 99% 
visitors expressed willingness to revisit the 
orphanage. However, the study shows that the 
actual number that comes back (around 50%) 
is far less than the potential, suggesting that 
changes in visitor experience are needed.

Visitor experience

Even though the Asian elephant is the only 
animal exhibited at PEO, it offers several 
visitor experiences based on the daily routine 
of elephants. These include viewing elephants 
that are free in an open area, juvenile elephants 
being bottle fed, elephants bathing in the river 
and elephants being herded from the free living 
area to and fro for bathing. The most attractive 
experience respondents had at the PEO was 
observing juvenile elephants being bottle fed 
(88%). Next in popularity was watching baby 
elephants (74%) followed by viewing elephants 
bathing (56%). The experience that received the 
lowest rank was observing elephants in the open 
free living area (38%). 

Even though 56% of the respondents indicated 
that viewing elephants bathing in the river was 
a major attraction, the bathing area is located 
outside the PEO and facilities for the visitors 
to observe this activity are poor. Hotels and 
boutiques located on the riverfront offer facilities 
at a price. Other than that, visitors have to stand 
in a small congested area without any shade. 
Further, this area is highly eroded and sloping, 
therefore cannot be accessed easily, especially 
by elderly and disabled visitors. As a result the 
majority of visitors are deprived of properly 
enjoying this experience. Similarly, at the free 
living elephant area also the facilities provided 
for viewing are inadequate. Therefore, this is an 
aspect that needs to be given due consideration 
by the management. 

Identified shortcomings

A majority of respondents (95%) identified the 
lack of information and guidance as a major 
shortcoming. Other shortcomings identified 
included lack of proper viewing facilities to 

Figure 5.  District wise distribution of Sri 
Lankans in the visitor survey. 

Figure 6.  Number of times a respondent has 
been to PEO including the current visit.
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watch elephants bathing and in the free living 
area (78%), lack of restaurants and hotels that 
serve food at a reasonable price (73%) and the 
inability to get closer to elephants (62%). Some 
of the tourists give money to the mahouts who 
in turn allow these tourists to touch elephants as 
well as pose for pictures with the elephants. Most 
foreign visitors tend to do this while most Sri 
Lankan visitors cannot afford to do so therefore 
express their dissatisfaction at this preferential 
treatment received by the foreign visitors. 
Therefore a formal and regulated system that 
allows all to equally enjoy this facility without 
feeling left out would be an improvement. There 
are many such interactive facilities offered by 
foreign zoos that can be used as models and 
adapted to the PEO situation.

Many respondents (62%) identified the absence 
of a waste management as a major problem. 
Furthermore, inadequacy of toilet and drinking 
water facilities (42%) and lack of affordable 
hotels and restaurants inside the PEO (73%) 
were identified as major issues. The inadequacy 
of parking facilities (12%) and poor quality of 
the access road to PEO (2%) were the other 
deficiencies identified (respondents were allowed 
to provide multiple answers for this question). 

Value of experience

The majority of respondents (80%) were of the 
opinion that they did not get their money’s worth 
at PEO. This can be ascribed to the shortcomings 
identified above. Two thirds of the respondents 
identified improving viewing facilities at the 
bathing location (63%) and free ranging elephant 
exhibit (63%) as a means of improving visitor 
satisfaction. More than half the respondents 
(58%) felt that the entrance fee to PEO should 
be lowered for the general public and school 
children and 54% felt that charges for cameras 
and video camera use should be removed. The 
other suggestions for improving the PEO by the 
visitors included, increasing viewing ability of the 
bathing area and free ranging area, introducing 
awareness campaigns for school children (46%) 
and establishing affordable restaurants within the 
PEO (26%).

Visitor satisfaction is reflected by willingness 
to pay for a certain experience. Entrance fees to 
the PEO are different for Sri Lankan and foreign 
visitors where, a foreign visitor has to pay 20 
times the amount paid by a Sri Lankan visitor 
(Rs. 100 ~ 1 US$). Furthermore, an additional 
fee is charged from the visitors for using a camera 
or video camera. However, most mobile phones 
today are equipped with a camera that can take 
photographs as well as video clips, but are not 
subjected to the above rule which frustrated 
many visitors to the PEO. Therefore, this rule 
needs to be amended appropriately. Only 16% 
of the respondents expressed satisfaction for the 
money they paid while a small percentage of the 
respondents (2%) were of the opinion that it was 
worth more than what they paid. 

However, Tisdell and Bandara (2003) reported 
that 72% of the respondents indicated willingness 
to pay more than what they paid. This difference 
in attitude can be attributed to the fact that 
entrance fees were much lower during their 
study period (Sri Lankan visitors had to pay Rs. 
25 (~ US$ 0.30) while foreign visitors had to 
pay Rs. 200 (~ US$ 2.50). They further reported 
average willingness to pay values of Rs. 55 (~ 
US$ 0.70) and Rs. 739 (~ US$ 9.20) respectively 
for Sri Lankan and foreign visitors. The current 
rates being charged are much higher than the 
willingness to pay values expressed by visitors in 
the Tisdell and Bandara (2003) study. Therefore, 
this indicates that visitor attitudes have changed 
markedly over a period of four years with revision 
of the entrance fee. Willingness to pay is defined 
by the value people attribute to a certain product. 
Therefore, the management has two options, 
either to decrease the entrance fee or improve 
the quality of the visitor experiences and thereby 
increase the value of the product offered. 

Conservation

The PEO is an ex situ conservation facility 
established for a globally threatened species, the 
Asian elephant. This study shows that the PEO, 
even though it attracts approximately 0.5 million 
visitors annually, has failed to make an impact 
in terms of conservation education or providing 
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a valuable visitor experience which is expected 
of such a facility. A major objective of an ex situ 
facility should be to create awareness among 
visitors of their subject and provide an opportunity 
for the visitor to learn about conservation while 
enjoying the exhibits. PEO does not provide 
any educational programs focused at improving 
visitor awareness on elephants or conservation 
issues even though there are several “Educational 
Officers” at the PEO. Furthermore, the visitors 
are not given any guidance about the layout of the 
facility. Only 10% of the respondents stated that 
their knowledge on Asian elephants improved 
after visiting PEO. Tisdell and Bandara (2003) 
reported that 17.3% of the respondents felt that 
their visit to PEO contributed to enhancing their 
knowledge on elephants. In the intervening years 
this aspect appears to have degraded even further.

Tisdell and Bandara, (2003) also reported that 
93% of respondents expressed the desire to 
obtain more information on Asian Elephants 
during their visit. The majority of visitors in 
our study (93%) stated that a visitor centre 
would be the most useful and effective method 
of disseminating information. Brochures (74%) 
and interpretation sign boards (20%) placed 
in special areas such as bottle feeding and free 
ranging areas were the most preferred educational 
material by visitors. Other communication tools 
identified by visitors included posters (47%) and 
books (38%). Therefore, there is a great need to 
develop an educational program at the PEO. This 
can be best served by establishing a visitor centre 
and an interpretation plan. 

Visitor perceptions of animal care

The PEO is a major tourist destination in Sri 
Lanka. Therefore, the tourist’s perception on 
how animals are being kept there is important. 
Many tourists (88%) were of the view that adult 
elephants at PEO did not receive sufficient food, 
since the elephants were constantly begging for 
food from the visitors and were trying to find 
food on the side of the road on their way to the 
bathing area or in the free ranging area. Further, 
22% of the visitors were of the view that the baby 
elephants do not get enough milk as they kept 
on begging for more milk during bottle feeding 

time. However, both of these opinions may have 
developed among the visitors due to the lack of 
understanding among the visitors about the food 
requirement of elephants as well as their feeding 
behaviour. This also shows the need for creating 
awareness among the visitors about elephants 
that can dispel erroneous perceptions they may 
entertain about Asian elephants. 

Some of the respondents (39%) expressed 
displeasure at the excessive force used by 
mahouts to control elephants at times. The level 
of protection afforded to the elephants were also 
felt to be low (25%) as the elephants were not 
looked after closely while in the bathing area or 
the free ranging area by mahouts. Finally, 12% 
of the respondents felt that elephants do not 
have sufficient water for bathing and 7% has 
stated that elephants do not have sufficient water 
to drink when they are in the open grassland 
area. While some of these matters impinge on 
animal management at the facility and should 
be decided on technical knowledge rather than 
visitor perception, the results show that visitors 
see the PEO in a negative manner due to them. 
Therefore these perceptions should be addressed 
and any real issues corrected and others managed 
through visitor awareness.

Perceptions of the staff members

The success of any tourism destination also lies 
with the efficiency and courtesy of the staff, which 
in turn depends on staff satisfaction. All permanent 
staff members (n=115) expressed satisfaction 
with their job and working conditions. However, 
majority of the staff members (86%) identified 
the need for training related to elephants for them 
to perform their duties efficiently. Another group 
of respondents (49%) stated that they should be 
provided adequate opportunities to pursue higher 
education in related areas so that they will be 
better equipped to conduct their duties. Another 
training need identified was further education in 
administration and management (42%).

Many of the staff members (80%) identified 
unregulated disposal of garbage by the visitors 
as a major problem to maintain cleanliness of the 
facility. Another problem identified was visitors 
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coming too close to elephants and attempting to 
touch elephants or pose for photographs with 
elephants, which was considered stressful to the 
elephants as well as to undermine visitor safety 
(62%). Staff members (29%) also stated that some 
of the visitors make a lot of noise and behave in 
an unruly manner disturbing the elephants.

Improvements suggested by staff members 
included introduction of a education program 
for visitors to increase their awareness on Asian 
elephants (73%), the need to improve parking 
facilities and a traffic management plan (20%).

Conclusions and recommendations

Based on the projected development in the tourism 
sector and establishment of a Zoological Garden 
at Pinnawela, the number of visitors to the PEO 
is likely to double by 2015. Even at present the 
PEO is exceeding its carrying capacity especially 
when large crowds visit the facility on weekends 
and public holidays. Therefore, managing the 
increase in visitors will be a major challenge. 

The visitor facilities at the PEO have many 
inadequacies and if these are not addressed soon 
the value of the PEO as a tourist destination will 
go down. By improving visitor facilities the PEO 
can be converted to a high quality tourist product 
that can attract more tourists as well as increase 
the number of repeat tourists to the site. These 
improvements include; development of a visitor 
management plan for the PEO to enhance the 
carrying capacity; providing better guidance to 
visitors through strategically placed sign boards 
educating them on “Do’s and Do not’s” while at 
the site, site plan and daily routine; providing 
safe and comfortable viewing platforms near 
the elephant bathing area and free ranging area 
equipped with special access to both disabled 
and elderly people; establishing affordable 
restaurant(s) on site especially aimed at the Sri 
Lankan visitors; establishing a well designed 
visitor center at the orphanage with exhibits 
and other awareness material such as brochures, 
posters and booklets. 

A similar set of actions were proposed by 
Rajaratne and Walker (2001) but was not given 

sufficient consideration by the PEO management. 
Therefore, it is hoped that the management 
of the PEO will pay more attention to the 
recommendations made by this study as well 
as previous studies, made with the objective of 
converting the PEO to one of the leading Asian 
elephant exhibits in the world.
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Abstract.  Despite the importance of telemetry data for developing effective conservation 
strategies for many endangered species, successful capture and radio-collaring of wild 
Asian elephants in tropical rainforests is difficult due to low elephant population density 
and dense habitats. Here we describe the advantages of using tame elephants to search for 
wild elephants and helping in their immobilization in Sumatra, Indonesia. 

Introduction

In many areas of Africa and South Asia where 
elephants live in open semi-arid savannah 
habitats, researchers immobilize study elephants 
from helicopters, vehicles, or on foot (Kock et 
al. 1993; Thouless 1996; Osofsky 1997; Horne et 
al. 2001; Williams et al. 2001). Open areas with 
long-range visibility provide optimum conditions 
for researchers to identify target animals and 
increase darting success rate. In high-density 
elephant areas such as Dzanga-Ndoki National 
Park, Central Africa, researchers also search for 
forest elephants (Loxodonta cyclotis) on foot and 
dart them from the ground (Blake et al. 2001). 
This situation, however, is uncommon in Asian 
rainforest habitat where wild elephant densities 
are low, and dense vegetation, closed canopy 
cover, and sometimes hilly terrain often limits 
researchers’ ability to find animals and get close 
enough to successfully deliver immobilizing 
drugs. Historically, wild Asian elephants 
(Elephas maximus) intended for domestic use 
were captured singly in pit traps and, with the use 
of domestic elephants, en mass in stockades or, 
for young animals, by noosing (Sukumar 1989). 
Notably, no published radio telemetry studies 
describe methods for capturing Asian elephants 
(e.g. Stüwe et al. 1998; Fernando & Lande 2000; 
Venkataraman et al. 2005; Campos-Arceiz et al. 
2008; Fernando et al. 2008). 

Here we report the use of tame elephants to 
search for and help immobilize wild elephants 
for attachment of telemetry collars in the lowland 
tropical rainforest habitat of Sumatra. 

Study area

The two study locations lie in northern Bengkulu 
Province on the west coast of Sumatra, Indonesia. 
The Seblat Elephant Conservation Center (SECC) 
located at Lat 3.09ºS and Long 101.71ºE and the 
Air Ipuh ex-logging concession at Lat 2.89ºS 
and Long 101.51ºE, 30 km north of the SECC. 
The annual rainfall in the study area typically 
exceeds 3000 mm and the mean elevation is 
less than 50 m above sea level, though there is 
some hilly terrain. The natural cover consists of 
regenerating forests, following selective logging 
operations in the late 1980s. Extensive palm oil 
plantations, small-scale agricultural areas and 
human settlements comprise the majority of non-
forested lands surrounding both areas. 

Although the SECC is designated a protected 
area, the Air Ipuh concession is not protected and 
there is much human encroachment. Twenty-
three captured elephants are kept at the SECC 
as part of the government’s human-elephant 
conflict mitigation program, and an additional 
40-60 wild elephants are believed to occur on 
the SECC. With extensive agriculture and human 
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settlements surrounding much of the SECC, 
there is high human-elephant conflict in the area. 

Use of tame elephants to locate wild elephants

In the 1980s, the policy of the Indonesian 
Government was to capture “problem elephants” 
and hold them at Elephant Training Centers 
(ETCs) (Santiapillai & Ramono 1993; Lair 1997). 
The original purposes of ETCs were to reduce 
human-elephant conflicts, increase ecotourism 
activities and use tame elephants to patrol 
protected areas (McNeely 1978; Lair 1997). Most 
of the ETCs in Sumatra are located near protected 
elephant habitat such as national parks, wildlife 
sanctuaries or nature reserves. The formerly wild 
elephants held at an ETC are trained by mahouts 
for regular daily activities (e.g. drinking, feeding, 
bathing) and periodic health care checks. Some 
of the adult tamed elephants at ETCs that are 
well controlled by mahouts can be used to search 
for wild elephants, providing several advantages 
for darting wild elephants in rainforest. First, 
tame elephants can help researchers safely cover 
larger areas of forest and increase researcher 
visibility when searching for wild elephants. 
Second, wild elephants are less wary of persons 
riding an elephant versus one walking, thereby 
facilitating closer approach of wild elephants by 
researchers. Lastly, more field supplies used in 
darting and collaring can be brought into the field 
on elephant back.

Wild elephants are commonly found by following 
their tracks in the forest or other sign of their 
recent occurrence (e.g. fresh dung, broken/
eaten vegetation). Information from local people 
around elephant habitat (such as from human-
elephant conflict incidents) can also be useful for 
locating wild elephants. Despite these sources of 
information, searching for wild elephants can be 
extensive and can last several days. 

Locating wild elephants for immobilization

The use of 3-4 adult tame elephants, either 
male or female, is optimum for immobilizing 
wild elephants. Typically, there are 6-7 people 
involved in the darting and collaring, including 
a mahout for each elephant, a veterinarian, a 

ranger with the dart gun, and the researcher. 
Considering the high potential for injury to 
tame elephants and personnel, it is critical that 
mahouts are experienced and able to maintain 
control of their tame elephants when confronted 
by aggressive wild elephants. Team members 
must also remain calm and maintain their balance 
on top of elephants; if they fall off, there is a high 
likelihood that a wild elephant will attack them. 

Several immobilization drugs are typically used 
with elephants in Africa (etorphine HCl with 
hyaluronidase [M99]; Kock et al. 1992; Osofsky 
1997) and in India (etorphine HCl with ACP 
[Immobilon LA®]; Cheeran 2008). However, 
these drugs typically cause the elephant to fall 
down, preventing a “standing sedation” (Fowler 
et al. 2000). Considering the risks of injury to 
sedated elephants posed by hilly terrain and close 
proximity of rivers in our study area, we used the 
standing sedation technique. 

Anesthetizing wild elephants

Elephants were darted from behind in the 
posterior part of dorsal ilium to avoid potential 
injury to internal organs. Our goal was to conduct 
a standing sedation in which the elephant still 
stands after initial immobilization (Fowler et al. 
2000) to avoid respiratory depression that may 
result from the elephant laying on its side or 
sternum. Hypoxemia is a significant risk factor 
for sternally-recumbent immobilized elephants 
(Harthoorn 1973; Honeyman et al. 1992), and it 
is near impossible to move an elephant from a 
sternal to a lateral position once fully sedated and 
recumbent on the forest floor because of dense 
trees. Standing sedation also reduces the risk of 
drowning if a darted elephant runs into a river. 

When first darted, we used 7 ml xylazine HCl 
(Rompun®, 100 mg/ml; Hsu 1981) in a dart 
fired from a long-range tranquilizer gun or a jab 
stick. First signs of immobilization of elephants 
by xylazine usually involve a combination of 
slow movement or stopping, snoring, mild 
head weaving, and for bull elephants, penis 
relaxation (Cheeran 2008). Of two elephants 
we successfully darted, one was standing and 
the other leaning against a tree. To prevent the 
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immobilized elephant from falling to the ground, 
a tame elephant was positioned to one side of 
the wild elephant (Fig. 1). If there was a risk 
of falling in the other direction, a second tame 
elephant could be positioned on the other side, 
or an adjacent tree used for added support. To 
reduce the risk of attack from other elephants in 
the vicinity, the other tame elephants were used 
to guard team members.

Once the position of the standing wild 
elephant was secured with tame elephants, the 
veterinarian confirmed whether the elephant was 
fully immobilized (i.e. unable to move its trunk 
or legs). If not, then a second sedative of 4 ml 
ketamine HCl (100 mg/ml) was administered 
intra muscular using local injection (Jessup et al. 
1983). 

Case studies of darting and capture from 
elephant back

We encountered and approached four wild 
adult female elephants, two in August 2007 and 
two in April 2008, of which two were darted 
successfully. 

The first of these (presumably a matriarch) 
charged, hitting the lead tame elephant repeatedly 
with her head and trunk. One of the three tame 
elephants used in this first encounter became 
frightened and ran away, with the mahout 
eventually regaining control of his elephant 
within 10 min. The mahouts on the other two 
tame elephants were able to stand their ground 

against the attacking elephant. The attacks of this 
single wild elephant continued for upwards of 
10 min before the combined efforts of the three 
tame elephants and shouting by the team stopped 
the attacks and the wild elephant retreated. No 
attempts were made to dart this elephant. 

Within 15 min, another lone adult female was 
encountered. We approached from behind within 
20 m without her turning to observe our approach. 
A dart was fired, she trumpeted and ran away, and 
we did not pursue her for approximately 10-15 
min. We followed her trail (trampled vegetation) 
but encountered several other elephants. Within 
30 min, we re-sighted her within 200 m of the 
darting site. She was standing, but immobilized. 

The third elephant encountered for collaring in 
April 2008 was an adult female with a ~2-year-
old calf. Similar to the second elephant, we 
approached from behind to within 20 m without 
her turning. A dart was fired; she trumpeted and 
ran to her calf <30 m away. She stopped briefly 
to look at us, raised her trunk to smell the air, and 
then ran away with her calf. We noticed that the 
dart had hit her rump at an angle, appearing not 
to be fully inserted. We were unable to relocate 
this darted female after searching for 30 min and 
suspect that the drug was not fully injected. 

While searching for this female, we encountered 
another single sub-adult female. She did not 
turn to look at us upon our approach. Without a 
second loaded dart for the rifle, we approached 
within 2 m and used an aluminium jab stick to 
inject her; she immediately trumpeted and ran 
away. After waiting for 10 min, we followed 
her trail and re-sighted her on the top of a ridge 
leaning against a tree, approximately 200 m from 
the immobilization location.

Post-darting procedure

Once immobilized and supported by a tame 
elephant, sterile ophthalmic ointment was applied 
to the eyes of the elephants prior to blindfolding 
them with a soft towel (Osofsky 1997). While the 
team attached a GPS (Global Positioning System) 
collar, the veterinarian followed an anaesthesia 
protocol, including: cardiothoracic auscultation, 

Figure 1.  Collaring wild elephant using 
“standing sedation” technique in Seblat Sumatra.
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palpation of auricular pulse for quality and 
regularity, checking of rectal temperature, and 
monitoring respiratory and heart rates (Osofsky 
1997). We also injected 500,000 IU potassium 
penicillin G and 1,000,000 IU procaine penicillin, 
and applied 500 mg neomycin at the injection 
and dart locations to reduce risk of infection 
(Osofsky 1997). 

We recorded morphometric measurements to 
estimate elephant age (circumference of front and 
rear leg, shoulder height, total body length and 
chest circumference). We also collected a blood 
sample for genetic and parasitological study. 
Once the collar was attached, we administered 
yohimbine (2 mg/ml) 0.125 mg/kg body size 
to reverse the effect of xylazine (Jessup et al. 
1983; Hatch et al. 1985). After administering 
the reversal drug, the tame elephants were 
repositioned 10-20 m from the wild elephant 
to confirm recovery before leaving the area. 
Both elephants recovered successfully, but one 
collar failed whereas the movements of the 
second elephant were monitored for nine months 
(Sitompul 2011).

Conclusion

Locating and capturing wild elephants in tropical 
rainforest environments are difficult and high-
risk tasks. Using tame elephants improves the 
search efficiency of finding wild elephants 
and reduces risks to staff and target elephants 
during the immobilization process. Use of 
standing sedation technique greatly reduces 
the risks of elephant injury while immobilizing 
elephants. Tame elephants with experienced 
mahouts and veterinarians increase the success 
of elephant collaring studies in forested areas, 
the safety of wild elephants and personnel during 
immobilization, and the value of tame elephants 
for elephant conservation programs.
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Introduction

The use of elephants in peraheras, the Buddhist 
religious processions is a common practice in 
present day Sri Lanka. The main objective of a 
perahera is to honour the Buddha. This traditional 
practice is central to Buddhist festivals and is 
associated with elephants (preferably tuskers) 
carrying the relics of the Buddha as well as other 
cultural activities such as performing dancers 
and drummers. The number of elephants and 
varieties of dancers are often used as a measure 
of the excellence and quality of the procession 
(Atkinson 2009).

The history of the use of elephants in Buddhist 
processions and religious festivals is not illustrated 
properly, even though it is mentioned by several 
authors (Jayewardene 1994; Wisumperuma 2004; 
Sukumar 2011). There is a popular belief that 
the use of elephants in processions commenced 
during the 18th century CE, when the Dalada 
Perahera, conducted in honour of the Tooth Relic 
of the Buddha, was connected with Kandy Esala 
Perahera, the annual procession held in Kandy.
 
The objective of this paper is to survey the 
historical records related to the use of elephants 

in Buddhist religious festivals in Sri Lanka. The 
major sources include the two Pali chronicles of 
Sri Lanka; Mahavamsa, written in 6th century CE 
and Culavamsa (a continuation of Mahavamsa); 
compiled by three authors between 12th and 18th 
centuries CE. Being oriented to provide political 
and religious histories, there are limitations of 
these sources in providing in-depth information 
of events such as Perahera festivals.

Elephant in cultural history and Buddhism

The Asian elephant has been considered an 
auspicious animal and to signify good fortune, 
amidst being used as one of the four-fold armies 
(chariots, elephants, cavalry and infantry), a beast 
of burden and a trade item throughout history. In 
addition to this, “elephants are an attribute of 
royalty” (Rhys Davids & Oldenberg 1882).

The association of elephants with Buddhism 
dates back to the beginning of Buddhism in 6th 

to 5th century BCE. Elephants are associated 
with stories of the life of Buddha such as the 
conception of prince Siddhartha (who became  
Buddha later) and featured in a number of Jataka 
tales (the stories related to previous births of the 
Buddha), in which the Buddha himself took the 
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form of an elephant a few times. Sukumar (2011) 
provides a descriptive account of a number of 
such examples and suggests that the sacredness 
of the elephant was firmly established by early 
Buddhist times.

The flesh of elephants was consumed at least 
occasionally during prehistoric times and even 
in civilizations like Harappa (Sukumar 2011). 
However with the development of civilization 
this practice may have become disreputable. 
The Buddha exhorted the monks, who were his 
followers, to abstain from consuming elephant 
flesh and stated that if one does, he commits an 
offence, as mentioned in the Mahavagga Pali, 
Vinaya Pitaka (Rhys Davids & Oldenberg 1882).

Elephants were often used to represent the Buddha 
and as a symbol of religion during King Ashoka’s 
time (272-232 BCE) in India (Sukumar 2011). 
The association of elephants with Buddhism has 
been depicted in art and architecture since the 
ancient times such as in India and Sri Lanka. 
Some of which are directly related to the Buddha. 
Examples are a sculpture on the southern gateway 
of Sanchi depicting the scene where relic caskets 
were taken on elephants after the ‘war of relics’ 
at Kusinara, after the demise of Lord Buddha 
and the 1st millennium CE paintings found in 
Dimbulagala and Kotiyagala in Sri Lanka. The 
decorative use of elephants is varied and found 
on features of art and architecture including 

paintings, moonstones (Fig. 1), guard stones, 
building entrances, ayakas, protective walls etc. 
in many ancient temples in Sri Lanka.

Origins of the religious use and donation of 
elephants in Sri Lanka

Elephants were associated with Sri Lankan culture 
since the beginning of written history in the 5th 
century BCE. Capture and taming of elephants 
were conducted or introduced during the time 
of King Vijaya, the first King of the country, as 
the Pandu king of India sent elephants and other 
valuables along with his daughter who was to be 
married to Vijaya (Geiger 1950, Chapter 7).

The origin of the use of elephants in Buddhist 
processions and festivals in Sri Lanka dates back 
to the period of the introduction of Buddhism to 
the country by the Buddhist monk Arhat Mahinda, 
during the reign of King Devanampiyatissa, in 3rd 
century BCE. 

According to Mahavamsa, the first recorded 
instance of elephant use in a religious procession 
took place when King Devanampiyatissa (250-
210 BCE) wanted the relics of the Buddha to be 
placed in the stupa he built, the Thuparama in 
Anuradhapura. When the king asked samanera 
Sumana, a fellow monk who came with Arhat 
Mahinda, from where to get the relics, the monk 
replied “O Ruler of men, having had the city and 

Figure 1.  Moonstone from Magul Maha Vihara, Lahugala depicting a row of tamed elephants with 
a rope across their belly. Two human figures found on the back of two of these elephants (3rd and 5th 
from left) could be the mahouts (11th-14th century CE). Photo: Bushana Kalhara.
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the road decorated, observe uposatha along with 
the retinue, mount the state elephant and, bearing 
the white parasol and attended by musicians, go 
to the Mahanaga-park in the evening. You will 
get, O king, the relics of him [Buddha]” (Geiger 
1950; Guruge 1989, Chapter 17). The king acted 
accordingly and obtained the relic casket, which 
was placed on his head and then “placed it on 
the back of the elephant. Overjoyed the elephant 
trumpeted.” (Geiger 1950; Guruge 1989, Chapter 
17). A similar description of this event is given in 
Thupavamsa, the 13th century Pali chronicle of 
the stupa, but mentions that the king placed the 
casket of relics on the elephant’s frontal globe, 
i.e. top of the forehead (Jayawickrama 1971). 

Then the procession commenced and is described 
as follows: “Then the elephant, accompanied by 
the theras, the troops and chariots, turned back 
and entered the fair city by the eastern gate. Then 
leaving it again by the southern gate, he went to 
the compound of the Great Sacrifice, established 
behind the site for the Thuparama chetiya 
[stupa]” (Guruge 1989). It is further mentioned 
that the elephant disliked taking down the relics 
from his back until a spot as high as his own 
back was made of dry clay brought from Abhaya 
Tank and the relic was placed there. The elephant 
is mentioned as having guarded the relics until 
the stupa was built and carried the relic during 
the daytime, while the construction work was 
carried out (Geiger 1950; Guruge 1989, Chapter 
17). This is an example of a religious procession, 
and the first occasion where an elephant was used 
in a procession to carry a relic. This same event 
seems to be repeated in chapter 20 of Mahavamsa. 
(Geiger 1950; Guruge 1989)

Elephants were also used for the festival of 
enshrining of the relics in the relic chamber of 
Mahathupa (Ruvanveliseya) of Anuradhapura 
during the reign of King Dutugemunu (167-
137 BCE). This is described as a procession 
in Mahavamsa where it mentions that in the 
afternoon there were “a great host of troops and 
elephants, cavalry and vehicles.” Surrounded by 
soldiers bearing arms, dancers, flag bearers etc, 
the king mounted a beautiful vehicle drawn by 
four beautiful Sindhu-horses. He “stood there 
holding a golden casket [to receive the relics] 

under the white parasol. In front of him was 
the bedecked noble elephant Kandula”. The 
procession then proceeded to Mahameghawana 
(Geiger 1950; Guruge 1989, Chapter 31). This 
incident is also mentioned in the Thupavamsa 
(Jayawickrama 1971). Misinterpreting this 
incident as ‘Kandula holding the golden casket’, 
Sukumar (2011) points that, this event seems to 
be the forerunner of the annual Kandy Perahera. 
However the procession related to Thuparama 
where the elephant held the casket with relics 
mentioned above was held about a century prior 
to this event. 

According to available records, King Mahada-
thika Mahanaga (7-19 CE) was the first king 
to donate an elephant to a temple. It is said 
that he “even though dissuaded by the Sangha 
[monks], gave away to the Sangha himself, the 
queen, the two sons and the state elephant and 
horse” (Geiger 1950; Guruge 1989, Chapter 34). 
The king is said to have “carried out without 
neglecting any, all the meritorious action decreed 
by previous kings and likewise by his brother” 
(Geiger 1950; Guruge 1989, Chapter 34), thus 
possibly indicating that the donation of the royal 
elephant followed an established tradition. Such 
donations represented a system where the king 
devoted himself, close relatives and his valuables 
to the monks and subsequently redeemed by 
offering the monks suitable materials of a similar 
or higher value. 

Tooth relic and processions (4th-6th century)

The tooth relic of the Buddha was brought to Sri 
Lanka during the ninth year of the reign of King 
Kitsirimevan (301-328 CE), i.e. around 309 CE, 
and was accepted with great veneration. The king 
ordered to convey the relic to Abhayagiri Temple 
and to hold the same celebration in honour of 
it annually (Geiger 1953, Chapter 37). This 
indicates the origin of the perahera tradition for 
the Tooth Relic. 

Fa-hein, the Chinese monk who visited Sri Lanka 
in 5th century CE described the procession of 
the Tooth Relic. According to him, a man who 
can speak distinctly was mounted on a grandly 
caparisoned large elephant and sent to make 
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a proclamation of the procession related to the 
festival of the ‘Tooth of the Buddha’ which is to 
be held after ten days time. There is no mention 
of the use of elephants in the procession, which is 
described very briefly (Legge 1991). 

The Tooth Relic became the palladium of 
Sinhalese kings and was guarded and highly 
venerated by subsequent Sinhalese kings who 
conducted various festivals as recorded in 
chronicles. A history of these festivals, offerings 
and other work to the tooth relic is presented 
by Vajira (2008) and he suggests that perahera 
tradition has been continuous since the arrival of 
the relic. For instance, the festivals conducted by 
kings Sena II, Vijayabahu I, Parakramabahu I, 
Parakramabahu II, Vijayabahu IV are mentioned 
in the chronicles (Geiger 1953, Chapters 51, 60, 
74, 82, 85 and 89). 

Elephants were associated with the art and 
architecture of the temple of the Tooth Relic since 
the early periods. For instance, the somewhat 
miraculous story related to King Mittasena 
(428-29 CE) reveals that there was a figure of 
an elephant made of stucco at the Temple of the 
Tooth Relic (Geiger 1950, Chapter 38).

Polonnaruwa to Kotte Periods 
(12th-16th century)

The Tooth and the Bowl Relics of the Buddha 
were returned to Polonnaruwa from the 
southern region of the country during the reign 
of Parakramabahu I (1153-1186) and the King 
mounted on “his favourite beautiful elephant”, 
went forward to accept those relics. Other 
elephants as well as horses were also part of this 
event (Geiger 1953, Chapter 74). Meanwhile, 
after the restoration of Mahatupa (Ruvanveliseya 
in Anuradhapura the former capital) the king 
organised a procession to celebrate the festival 
for the placement of the crowning ornament. The 
order of the procession is given in Culavamsa as; 
“In front of him [the king] went the ladies of the 
court many hundreds in number, … , and there 
followed him numbers of distinguished officers.” 
This procession included elephants illuminated 
with lamps – “With the mass of the elephants and 
horses gleaming with their golden harness [sic], 

doing reverence to the cetiya [stupa] with a gift of 
lamps distributed over their bodies” and Geiger 
(1953, Chapter 76) comments that the lamps were 
probably fastened to the bodies of the animals. 
The description hints that the king practised an 
old custom as it says “on the day of the full moon 
performed in right manner all the old customs, 
…” suggesting that such processions had a 
historical tradition. The practice of illuminating 
perehera elephants with lights is conducted today 
with the use of small electrical bulbs.

A procession with elephants was held during 
the reign of Parakramabahu II (1236-1270), 
who reigned in Dambadeniya. According to 
Culavamsa, the king held a seven day festival for 
the Tooth Relic, for which he used “divers [sic] 
elephants and steeds” (Geiger 1953, Chapter 85). 
This is one of the festivals he held for the relic. 

The 13th century Sinhala book on the history of 
Buddhist religious offerings titled Pujavaliya 
was taken in procession on the back of the 
royal elephant as veneration by order of the 
King who was attracted by the contents of the 
book (Gnanawimala 1986). King Vijayabahu 
IV (1270-1272), who reigned in Dambadeniya 
organised a procession to transfer the Tooth and 
Bowl relics of the Buddha from Dambadeniya to 
Polonnaruwa. The relics were taken on a chariot 
while “the festival was surrounded by rows of 
elephants excellent by reason of the elephant 
ornaments by which they were overspread ...” 
(Geiger 1953, Chapter 89). 

Dalada sirita, the early 14th century Sinhala prose 
compiled during the time of King Parakramabahu 
IV (1302-1326), contains a manual of the traditions 
and festivals of the Tooth Relic. Among the rules 
is a description of the procedure to be followed 
at a procession held during public displays of the 
Tooth Relic. The relic was enshrined in a casket 
and taken out and placed on a decorated chariot, 
pulled by a tusked elephant with auspicious 
marks yoked to it (Soratha 1950). This is of 
importance as it provides strong evidence of 
the use of elephant to draw the Tooth Relic in 
processions. Also, this record mentions the use 
of elephants to draw a chariot that contained the 
Tooth Relic, which is different from the present 
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method. It has been pointed that these rules may 
have been in existence even before and included 
in Dalada siritha (Vajira 2008).

The offering of elephants to the Tooth and 
Bowl Relics is recorded during the reign of 
Parakramabahu IV, as “With villages and fields, 
women slaves and men slaves, with elephant, 
cattle, buffaloes and other gifts he celebrated a 
sacrificial festival for the relics” (Geiger 1953, 
Chapter 90). King Viravikkama of Kandy 
(mid 16th century CE), who was famous for his 
donations to the temples, “offered sixty and two 
elephants and horses and four hundred and fifty 
heads of cattle and buffaloes” to temples (Geiger 
1953, Chapter 92). 

A stone panel unearthed in Sri Jayewardenepura 
Kotte (the capital of Sri Lanka from 1415 
to 1565) and now exhibited in the Colombo 
Museum, has a set of figures identified as a 
depiction of a procession (Fig. 2). There are 
dancers, a musician, an umbrella bearer, a horse, 
an elephant and two swordsmen among the 

figures. Something is being carried on the back 
of the elephant, but it is difficult to conclude 
whether it is a rider or a canopy or something 
similar, which may have been placed to hold a 
relic or a statue (Fig. 3). Hence it is difficult to 
decide the purpose of the procession, whether it 
was religious or royal. Men riding on elephants 
are depicted in a number of artistic works of this 
period such as a number of ivory caskets (de 
Silva 1975) and on a guard stone belonging to 
this period from Kotte (Deraniyagala 1938). 

The Kandy Period (18th century)

Kandy was the capital of Sri Lanka from 1593 
to 1815, when the coastal regions were under 
colonial rule. Elephants were used for religious 
purposes including donations to temples and 
the Esala Perahera of Kandy commenced in this 
period. 

According to Culavamsa, elephants were among 
the offerings to temples by King Vijaya Rajasingha 
(1739-1747) at least twice and once offered an 

Figure 2.  The stone panel depicting a procession, 15th or 16th century (Colombo Museum). Photo: 
Bushana Kalhara.

Figure 3.  A close up of the elephant on the stone panel. Photo: Bushana Kalhara.
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elephant and a horse during a sacrificial festival 
to the Tooth Relic (Geiger 1953, Chapter 98). 
King Kirti Sri Rajasingha (1747-1782) venerated 
the Bodhi tree and the stupas of Anuradhapura by 
offering elephants, horses, gold, silver etc. and 
offered elephants and many other items to the 
Tooth Relic (Geiger 1953, Chapters 99 and 100). 

King Kirti Sri Rajasingha ordered that a 
procession of the Tooth Relic (Dalada Perahera) 
be held ahead of other items of the ongoing 
annual Esala Maha Perahera festival to honour 
the Buddha. The use of elephants is mentioned 
in the vivid description of the procession in 
Culavamsa; the king “had a canopy fastened 
on the back of the royal elephant beautifully 
ornamented with gold embroidery.” Then he 
had the elephant whose tusk was as the bright 
moon, decorated with ornaments and and then 
surrounded by (other) elephants whose riders 
held their hand silver umbrellas and fly-whisks. 
The king “placed the splendid sparkling casket of 
gold in which the bodily relic of the Buddha was 
contained carefully under the canopy …” (Geiger 
1953, Chapter 99). Although some believe this as 
the origin of Dalada Perahera, historical evidence 
support to assume that it is a continuation of a 
long tradition (Vajira 2008). 

A painting of a caparisoned elephant with a 
mahout on an old plaster layer of the temple 
of the Tooth Relic probably belonging to the 
period of King Narendrasingha (1707-1739), 
who built the present shrine, was discovered 
recently (Prematilleke & Colombage 2000). It 
may portray a scene of a Dalada Perahera, and 
if so, could be taken as archaeological evidence 
to support the use of elephants in the procession 
of the Tooth Relic prior to Kirti Sri Rajasingha’s 
time. 
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Introduction

Animal parasites are organisms that live in 
(internal or endoparasites) or on (external or 
ectoparasites) a host-animal. Internal parasites 
are of particular importance in the case of free 
ranging Asian elephants (Elephas maximus) as 
management actions that confine elephants to 
restricted areas such as parks may favour the 
build up of internal parasite infections through 
contaminated feeding grounds and nutritional 
stresses.

Helminthes and protozoa are the two main kinds 
of internal parasites. Helminths can be divided 
into three categories; nematodes (roundworms), 
cestodes (tapeworms) and trematodes (flukes). 
Nematodes’ life cycle is very simple and they are 
easily detectable in faecal matter, hence are the 
most commonly assessed helminthes with regard 
to animal health. Within the phylum Nematoda, 
members of the superfamily Strongyloidea 
(strongyles) have been observed in wild 
African and Asian elephants. This superfamily 
comprises the genera Choniangium, Decrusia, 
and Equinurbia as large strongyles and Khalilia, 
Murshidia, and Quilonia as small strongyles 
(Condy 1973; Gupta 1974; Chandrashekaran 
1992; Fowler 2006). 

Adult nematodes live in the gastro intestinal tract 
of the host and produce eggs, which are expelled 
from the host with the faeces. First-stage larvae 
which hatch from eggs in deposited faeces moult 
two times and become third-stage larvae. The 
third stage larvae migrate from dung pats and 
soil onto moist vegetation. Infection occurs when 
third-stage larvae are consumed with fodder. The 
larvae complete their life cycle, becoming adults 
in the gastrointestinal tract of the host. Once the 
adult stage is reached, copulation occurs and the 
life cycle starts over (Fowler & Mikota 2006).

The classification of a parasite’s importance 
is based on its disease-causing role such 
as prevalence, intensity of infection and 
pathogenicity. Gastrointestinal parasitic infection 
is responsible for most economic and production 
losses in livestock worldwide (Coop & Holmes 
1996; Waller 2006). As eradication of parasites 
is not practical, the aim of control measures in 
livestock is to limit parasite populations to levels 
that are compatible with economic production 
(Brunsdon & Adam 1975).

Nematode diseases vary in severity from 
asymptomatic infection to rapidly fatal 
exsanguinations (Bowman & Georgi 2006). 
These parasites can affect host survival and 
reproduction directly through pathological 
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effects and indirectly by reducing host condition 
(Coop & Holmes 1996). The general effects of 
gastrointestinal nematode infection are partial or 
complete loss of appetite; interference with the 
production of digestive juices; damage to the 
lining of the alimentary tract so that materials 
such as proteins leak into the gut from the blood 
stream; diarrhoea which leads to dehydration; 
and possibly interference with digestion and the 
absorption of digested nutrients (Fox 2000).

The commonly used techniques of assessing 
gastrointestinal parasites are the ‘faecal egg 
count’ methods with the McMaster, flotation and 
sedimentation methods being the most widely 
used. Results gained from the McMaster method 
are quantitative whereas results from floatation 
and sedimentation methods are qualitative. 

All the methods mentioned above have been 
developed for domestic animals. Compared to 
domestic animals, the faecal output of elephants 
is relatively high, which may decrease egg counts, 
necessitating the analysis of large volumes of 
sample. Elephant dung also contains undigested 
fragments that are very large, which interfere 
with laboratory procedures. Additional issues 
arise in the case of free ranging elephants due 
to logistics of collecting freshly deposited dung. 
Therefore there are a number of limitations in 
applying these methods to assess the faecal egg 
counts in elephants. 

Here we describe a method, which is a 
combination of faecal culture of nematode eggs 
and harvesting through Berman technique to 
quantify the L3 nematode larvae in free ranging 
elephants.

Materials and methods

Dung samples from free ranging elephants were 
collected in Galgamuwa in northwest Sri Lanka 
(Fig. 1). Laboratory analysis was done at the 
Animal Physiology Laboratory, Department 
of Animal Science, Faculty of Agriculture, 
University of Peradeniya, and at the Centre for 
Conservation and Research’s field station in 
Galgamuwa. 

Collection of faecal samples

Samples within 12 hours after defecation 
as judged from appearance (colour, odour, 
moistness, presence of insects) were collected. 

Cleaning procedure for glasses and plastic ware

All glassware and plastic bottles used were 
thoroughly washed with tap water and detergent. 
They were then rinsed with tap water, followed 
by deionised water and air dried before use, to 
prevent any impact on larval growth. 

Faecal culture of nematode larvae

12 g of fresh dung was measured using a digital 
kitchen scale and placed in a jar. The sample was 
broken up with a tongue depressor and moistened 
slightly with distilled water. The jar top was 
closed and placed on a shelf, away from direct 
sunlight, and incubated at room temperature for 7 
days. The sample was stirred daily and additional 
water added if the dung appeared to be drying 
out. 

After 7 days the sample was transferred to a 10 
x 10 cm piece of double-layered cheesecloth and 
the edges of the cloth gathered and tied forming a 
bag. A short piece of rubber tubing was attached 
to the end of a glass funnel and the free end 
closed with a clamp. The funnel was placed on 
a rack. The tied cloth bag with the sample was 

Figure 1.  Collecting elephant dung samples.



24

suspended in the funnel by attaching to two 
applicator sticks resting on top of the funnel or to 
a wire strung above (Fig. 2). The funnel was filled 
with lukewarm water to cover the cloth bag and 
allowed to sit overnight for 24 hours. Then the 
cloth bag was removed and the liquid in the top 
of the funnel was siphoned off without disturbing 
the sediment at the bottom. A 10 ml quantity of 
10% formalin was added to the sediment and 
mixed by shaking. 

From the homogenized sediment, 0.5 ml was 
transferred to a 1 mm Sedgewick Rafter Counting 
Cell Slide (50 mm long x 20 mm wide and 1 mm 
deep) using a pipette and bulb, and examined 
under the compound microscope, using the 10X 
objective. L3 nematode larvae were identified 
based on their characteristic morphological 
appearance as a ‘tube within a tube’ referring 
to the alimentary canal which extends from the 
mouth on the anterior end, to the anus located near 
the tail. The chamber was scanned methodically 
and all larvae were counted. The process was 

repeated till the entire sediment quantity was 
examined.

Sampling

In elephants, dung is deposited as a pile, consisting 
of a number of discrete boli. The following two 
sampling strategies were employed to assess 
sources of variance in egg distribution:

1. To determine variance due to non-uniform 
distribution of eggs within a bolus, ten samples 
were taken from each of three locations inside 
one bolus, making a total of 30 samples. 

2. To determine variance due to non-uniform 
distribution of eggs among boli within a dung 
pile, five samples were taken from each of six 
boli in a single dung pile, making a total of 30 
samples. 

Statistical analysis

Data were analyzed using the computer program 
JMP 8. The non-parametric Wilcoxon / Kruskal-
Wallis Tests were conducted to assess significance 
of observed differences. 

Results

All samples analyzed yielded L3 larvae (Fig. 3). 
The mean number of larvae detected per sample 
was 297±27 (range 374-220). 

Figure 2.  Experimental setup.

Figure 3.  L3 larva under the microscope.
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Variance in parasite distribution inside a bolus 

There was no significant difference (Wilcoxon 
match pair, X2=1.5177, d.f=2, P=0.4682) in 
parasite numbers among the three sites within the 
same bolus (Fig. 4).

Variance in parasite distribution among boli 
within a dung pile

There was a significant difference in parasite 
number among two boli from the same dung pile 
(Fig. 5). The Tukey-Kramer HSD test revealed a 
significant difference between bolus 1 and bolus 
6 (P=0.0263). No other inter-boli comparisons 
were significantly different (Table 1).

Discussion

Methodological aspects 

Our results indicate that parasite distribution in 
elephant dung is fairly homogeneous but that 
some heterogeneity exists between boli, which 
is probably related to elephants’ consumption 
of large volumes of food as mega-herbivores 
and mode of digestion as hind-gut fermentors. 

There was no significant difference (P>0.05) in 
the parasite number in samples obtained from 
different locations within one bolus. Therefore, 
when sampling, it is sufficient to obtain a single 
sample from a bolus. 

The parasite distribution was somewhat unequal 
among boli within one dung pile (P<0.05), with 
one of the 15 comparisons being significantly 
different from each other, indicating a significant 
difference between a single pair of boli. 
Therefore, when sampling, a composite sample 
should be taken to represent all boli in a single 
dung pile. 

We recommend taking a single equal sized sample 
from within each bolus in a pile, homogenizing 
by breaking up the samples and mixing together, 
and taking a 12 g sub-sample for analysis. 

Comparison with other methods

A number of limitations are encountered 
in estimating parasitic load using standard 
methods in free ranging animals. The McMaster, 
sedimentation and floatation methods for ‘faecal 
egg count’ estimation require samples to be 

Figure 5.  Number of parasites in 6 boli from 
one dung pile. Parasites = number of L3 larvae 
present in 12 g of elephant dung.

Table 1.  Comparison of means for all pairs of boli using Tukey-Kramer HSD. Positive values show 
the pairs of means that are significantly different.

Bolus 6 Bolus 4 Bolus 2 Bolus 5 Bolus 3 Bolus 1
Bolus 6 -39.6781 -19.0781 -7.0781 -4.4781 -0.6781 12.32193
Bolus 4 -19.0781 -39.6781 -27.6781 -25.0781 -21.2781 -8.27807
Bolus 2 -7.0781 -27.6781 -39.6781 -37.0781 -33.2781 -20.2781
Bolus 5 -4.4781 -25.0781 -37.0781 -39.6781 -35.8781 -22.8781
Bolus 3 -0.6781 -21.2781 -33.2781 -35.8781 -39.6781 -26.6781
Bolus 1 12.32193 -8.2781 -20.2781 -22.8781 -26.6781 -39.6781

Figure 4.  One-way analysis of parasites pres-
ent in three locations in one bolus. Parasites = 
number of L3 larvae in 12 g of elephant dung.



26

collected within 1 hour of defecation, as rapid 
embryonic development occurs in parasite eggs 
in the defecated faeces. Consequently these 
eggs will not float on to the surface of the salt 
solution used in the floatation method. Collection 
of samples within one hour of defecation in 
free ranging animals especially elephants is 
logistically difficult. This limitation is overcome 
in the method described here as the sample 
collection period was up to 12 hours. As the 
larval count was taken instead of the egg count in 
this method, the embryonic development process 
has no influence on the assessment.

In the McMaster method for 4 g of sample, 56 ml 
of floatation solution has to be added (Bowman 
& Georgi 2006). The volume of the floatation 
solution has to be increased in proportion to 
the weight of the sample. Therefore, to analyze 
a 12 g sample a large volume of floatation 
solution is required, making analysis tedious and 
cumbersome. This limitation in analyzing larger 
samples is overcome in the method presented.

Elephant dung contains a comparatively high 
percentage of very large fibrous and woody 
fragments. To analyze elephant dung using 
conventional techniques it has to be sieved and the 
large fragments removed, which makes analysis 
difficult and is likely to reduce the number of 
eggs recovered. The described technique is not 
affected by the size of fragments.

The main disadvantage of the described method 
is that it requires a 7 day incubation period, thus 
making the period of analysis long. 

Conclusion

The described method provided results from 
all samples analyzed with comparative ease of 
processing and analysis. The technique provided 
fairly robust estimates of parasite numbers which 
lends itself to comparative analysis of parasite 
loads from different individuals and populations 
under free ranging conditions. We conclude 
that the developed technique can be used to 
successfully determine the intestinal nematode 
loads in elephants with comparative ease and 
reliability.
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Tuberculosis Control Action Plan, 2011 were 
prepared and are being implemented. At the same 
time, the government has focused on landscape 
level conservation approaches, giving special 
attention to mega-herbivores and big cats.

Veterinary care of newborn elephant calves and 
the mothers play a significant role in reducing 
calf mortality in captivity as well as in increasing 
the efficiency of breeding elephants. This paper 
describes some common problems and treatment 
of captive elephants and their calves in Nepal. 

Status of elephants in Nepal

Historically, the forests of the Terai and inner 
Terai of Nepal have been the prime habitat 
of Asian elephants. These habitats are now 
fragmented creating obstacles for the free 
movement of elephants.  Nepal currently has 
four small and isolated groups of resident wild 
elephants that are known as the eastern (7-15), 
central (25-30), western (60-80) and far western 
(15-20) populations (Shrestha & Gairhe 2006). 
Presently the wild elephant population in Nepal 
is estimated to be between 107-145 individuals 
(Pradhan et al. 2011).

Nepal has a long history of captive elephant 
management, which however was recorded 
only after 1903 (Kharel 2001). There were 31 
elephant camps mostly in the lowlands of Nepal 
between 1898-1970, housing elephants owned by 
various members of the Royal family and other 
elite Nepalese (JBK 1985). The Department 
of National Parks and Wildlife Conservation 
(DNPWC) has been the government authority for 
the management of domestic elephants in Nepal 
since 1978. 

Introduction

Elephants were once abundant in the wild but 
are now becoming endangered over all of their 
range, with Asian elephants (Elephas maximus) 
being under greater threat than African elephants.  
Due to habitat fragmentation and loss, and illegal 
killing, elephant numbers have decreased and 
many have become limited to small isolated 
pockets of protected areas. In addition, the 
human elephant conflict has also increased in 
recent years.  

The Asian elephant has long been associated with 
humans as a beast of burden, an instrument of 
warfare for kings, a symbol of status for wealthy 
individuals, a member of cultural functions 
and so on (WWF 2003). Thus, the history of 
capture, taming and use of elephants is very old. 
Currently, captive elephants are used for forest 
excursions, tourism activities in the parks and 
reserves and by some wildlife biologists, park 
managers and field investigators in research and 
management activities. In this context, elephant 
camps and breeding centres may play a key role 
in conserving these animals through breeding in 
captivity reducing our dependency to get them 
from the wild.

Elephants, both captive and wild are protected 
under the National Parks and Wildlife 
Conservation Act 2029 (1973) of Nepal. This Act 
completely banned capturing elephants from the 
wild, which was in practice long ago but nearly 
abandoned after 1979. The Nepalese Government 
is committed to protecting both captive and wild 
elephants. As part of this, an Elephant Breeding 
Center has been established and two action 
plans namely the Elephant Conservation Action 
Plan (DNPWC 2009) and the Nepal Elephant 
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Domestic elephants are now engaged in tourist 
and management activities of the Terai National 
Parks and Wildlife Reserves. Currently, the 
population of domestic elephants in Nepal is 215. 
Out of this 94 are owned by the Government and 
are managed in five locations. A small number 
(7) are used in the research field but significant 
numbers of privately owned domestic elephants 
(114) are used in the tourism sector. The majority 
of the latter are found in and around Chitwan 
National Park, which is the third preferred 
destination of international visitors to Nepal. 
A small number of elephants that are hired by 
entrepreneurs are moved between Nepal and 
India. Out of the total captive elephant population 
36 (16.66%) are males and 179 (83.30%) females 
of varying ages.

Elephant Breeding Center

Realizing the need to conserve the declining 
population of wild elephants in Nepal, a taskforce 
was commissioned to study and recommend 
on the management of elephants in captivity in 
1984. On the basis of its recommendation, an 
Elephant Breeding Centre was established in 
Chitwan National Park in 1986. The objectives 
of the centre were to start scientific breeding and 
research of elephants, recording of management 
experiences and to help fulfil the need of elephants 
for the management of protected areas. The 
breeding centre was established with 20 animals 
(16 Indian, 2 Thai and 2 Burmese) (Gopali 2003). 
The numbers and sex of captive bred elephants at 
the centre are presented in Figure 1.

Breeding management

Breeding elephant bulls are difficult to manage 
in captivity due to their seasonal musth. Mahouts 
in Nepal have gradually become more fearful 
over time of bulls. The food and grazing of 
non-breeding bulls, is controlled by mahouts 
so that they do not attain musth. Just one bull 
named Birendra Prasad from Thailand was used 
as the stud bull in the past. Due to its elevated 
aggressiveness, the diet and grazing time was 
reduced which degraded his health, and it got 
tuberculosis and died in 2007 before treatment 
was instituted.

In view of breeding elephants, several biological 
aspects of elephants need to be considered. One 
should decide how many cows should be bred, 
because raising elephant calves is very expensive 
in terms of food, medicines and withdrawing the 
mothers from regular work for several years. The 
increase in staff to take care of newborn calves is 
also an important consideration. 

Oestrous and mating

An experienced elephant keeper can suspect 
the possible period of heat by regular checking. 
Analysis of blood progesterone concentrations 
has proved that the average oestrus cycle 
length is approximately 16 weeks. The cycle 
is composed of an approximate 11 week luteal 
phase and a five week follicular phase with a 
three day oestrus period. Thus, a female that 
is not impregnated may be fertile three to four 
times a year. Typically a female will not show 
any obvious signs of oestrus so one is dependent 
either on hormonal analysis or on the behaviour 
of a bull to detect it. 

Striking the genitalia by an experienced mahout 
with a stick in the early hours of the day is a local 
technique to detect heat. Upon being struck, 
cyclers spread their hind legs apart or if in peak 
heat, urinate and lift their tail horizontally. Those 
not in heat, shrink their legs and tend to hide the 
genitalia. Growling and squeaking sounds may 
be produced by females in heat to invite bull 
elephants. Mating should be allowed in a peaceful 
environment. Noises and fun-making by people 

Figure 1.  Elephant births in the Elephant 
Breeding Center, Chitwan National Park.
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may be very dangerous and we have records of 
attacks in our centre upon such incidents.

Recent elephant breeding in Nepal was initiated 
by a semi wild elephant bull in Koshi Tappu 
Wildlife Reserve (KTWR) popularly known 
as Ganesh in the 1980s. He mated with several 
captive cow elephants and produced eleven 
calves. Of them, three died at early ages- one 
being killed by the mother, one suffering from a 
paralytic disorder after 6 years of birth and one 
from enteritis.

Dominant wild bulls in musth usually visit the 
Elephant Breeding Center and mate with female 
elephants. The same has occurred in other 
elephant camps such as Shuklaphanta Wildlife 
Reserve (SWR), Bardia National Park (BNP), and 
Parsa Wildlife Reserve (PWR) and Koshitappu 
Wildlife Reserve (KTWR) as well as in private 
elephant camps of jungle lodges and hotels.

Veterinary care of parturient elephants and their 
calves

Elephants have been bred at the Elephant 
Breeding Center since 1987. A number of issues 
have been observed. 

Primiparous cows often did not produce live 
calves. However, in such cases delivery was 
assisted with calcium, glucose and oxytocin 
injections to save the mother. One Government 
elephant (Mangolakali) and one private elephant 
of Machan Wildlife Resort died of dystocia.

After calving, the parturient elephants are injected 
oxytocin (100 to 150 i.u.)  intramuscularly every 
24 hours for 72 hours. On many occasions inner 
vulvar mucosal tears occur due to passage of 
calves. These are treated by antiseptic washes. 

Ventral edema may develop soon after or before 
parturition. Sometimes this can be very serious, 
extending towards the sternal area and abdomen 
almost touching the ground. This has successfully 
been treated by injecting frusemide (Ridema®, 
50 mg/ml, Wockhardt Ltd., India) @ 40 ml (2 g 
total) per elephant once daily for 3-4 days. 

A very common concern after birth is the 
detachment of a tissue block from the umbilicus 
leaving a deep sore in the newborn calf. This 
probably occurs due to a strong umbilical cord 
not breaking off during the fall of the calf. Though 
tincture of iodine has been applied on the wound, 
infection frequently occurs and there have been 
several instances of swelling, oozing of serum 
and in extreme cases maggot infestation. A 2.5 
g vial of penicillin and streptomycin (Dicrysticin 
LD, Sarabhai Chemicals, India) for 3-5 days 
and antiseptic powder such as Nebanol (Square 
Pharmaceuticals, Bangladesh) or Nebasulf 
(Pfizer India Ltd.) or Neosporin (Glenmark 
Pharmaceuticals, India) and a maggotticide 
(Negasunt® dusting powder, Bayer HealthCare, 
Germany) has been very useful in treating such 
cases. 

Parturient elephants are vaccinated after 
calving with 4 ml (0.5 ml ampoules) of Tetanus 
toxoid® adsorbed I.P. (Serum Institute of India 
Ltd.). The elephant cows are fed with a special 
diet composed of rice cooked with molasses. 
Calcium (Ostovet®-Virbac India,) and vitamin 
supplements (Vimeral®Virbac, India) are added 
to this meal for increasing milk production.

Abnormal behaviour by parturient elephants 
has been observed after delivery of the calf on a 
number of occasions. A calf born at KTWR was 
killed by the mother (Tribhuwankali) in 1986 
while another was badly attacked at NTNC, 
Chitwan (Mankali) in 2001.  Identifying elephants 
with such behavior and quickly removing the 
newly born calf from the stable can save the calf.

Some cows are found with poor lactogenic 
activity, which necessitates bottle feeding. Bottle 
feeding has mostly resulted in death of elephant 
calves, due probably to E. coli or Salmonella 
infection. Dhirendrakali’s calf at KTWR and 
Rupkali’s three consecutive calves at SWR died 
due to formula intolerance and enteritis. 

Currently, 23% of Nepalese elephants are 
infected with elephant tuberculosis. Regular 
testing, segregation of test positive elephants and 
treatment is progressing. 
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A new disease named elephant endotheliotrophic 
herpes virus EEHV was detected in Nepalese 
captive elephants and may be a challenge for 
bringing up the captive born elephants (Nolen 
2011; Gairhe 2011). 

Deworming of both adults and calves is done with 
Fenbendazole (Panacur®, Intervet India Pvt. Ltd.) 
twice a year @ 5-10 mg/kg body weight (Tiwari 
& Rao 1996). Fasciola and Paramphistomum 
spp. are controlled by oral administration of 
Triclabendazole (Fascinex®900 mg bolus @ 7.5 
mg/kg bodyweight, Novartis Animal Health Inc.) 
or Oxyclozanide (Distodin®, Pfizer India Ltd.) 
boluses at recommended doses once every year 
before monsoon season. 

Elephant lice (Haematomyzus elephantis) are 
controlled by feeding injectable Ivermectin 
(Ivomec® Merial Limited, USA) @ 0.15 mg/kg 
live weight (Karesh & Robinson 1985). 

Benzathene penicillin (48 lac vials x10), Strepto-
penicillin 2.5 g vials x10 and Ceftriaxone 
(Ocef®/Ceftriax®, Karnataka Antibiotics and 
Pharmaceuticals, India)) injections @ 5 mg/
kg body weight are frequently used in adult 
females to control bacterial infections while any 
types of colic is treated with Hyoscine butyl 
bromide (Buscopan®, 20 mg/ml ampoules, 10-
12 ampoules, 200-240 mg) injections. 

Elephants while in the forest may be stinged 
by hornets and bees for which injections of 
Triamcinolone (Vetalog®, 3-6 vials, 90-180 mg; 
Zydus Animal Health, India) or Antihistamines 
(Anistamin®, Intas Pharmaceuticals Ltd., India, 
40-60 ml/adult) have been used. 
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Elephant conservation should always consider 
overall elephant population health and welfare, 
and objectively apply sound science to balance 
health risks and resources to achieve the most 
benefit. While evidence-based medicine is 
increasingly accepted as a sound approach 
for animals and humans, there are substantial 
challenges in conducting rigorous research for 
many of the problems faced by elephants. This 
often results in basing management decisions on 
research studies with designs that have limited 
application to the question at hand. 

The extent to which elephant (population and 
individual) health is affected by TB has not 
been clearly documented, yet in recent years 
large amounts of resources have been spent 
on this specific issue. This is a concern in 
Asian range countries where resources are 
very limited. Elephant health management 
programs that emphasize the risks of a single 
disease without first assessing the risks of other 
health and conservation concerns, relative to 
the benefits of various management strategies, 
will result in misallocation of resources and 
ultimately undermine elephant conservation 
efforts. In other words, disease management 
strategies need to consider ”the big picture”, be 
based on rigorous science, and use transparent 
and objective strategies for balancing risks 
and benefits for various management plans 
and the corresponding allocations of funding. 
Comprehensive assessments of TB, relative to 
other health and conservation challenges, have 
not been conducted for elephants. 

Central concerns since the first recognition of 
TB in elephants include: individual elephant 

Over the past years, periodic meetings to discuss 
various elephant health concerns have been hosted 
in the U.S. These meetings have brought together 
elephant managers, veterinarians, scientists, 
federal and state regulatory veterinarians, public 
health officials, and human infectious disease 
experts. Tuberculosis (TB; mostly Mycobacterium 
tuberculosis in the U.S.) in elephants has been a 
focus of some of these meetings because of its 
high profile and the extensive resources currently 
invested in this issue. Nevertheless, the degree to 
which TB compromises elephant health remains 
unclear; yet large sums of funding are spent on 
the diagnosis, treatment, and management of TB, 
diverting potential resources from conservation.

In the context of Asian elephant conservation, 
managing disease and other health issues calls for 
an assessment of the risks to the species versus the 
allocation of available resources. Epidemiologists 
view disease as the interactions between hosts 
(i.e. immune system function), agents (i.e. TB 
and other infectious and noninfectious causes of 
disease), and the environment. Environmental 
contributions to the development of disease in 
elephants include poor nutritional resources, 
and presumed stress associated with factors such 
as habitat loss, increased habitat sharing with 
domestic animals, and human-elephant conflict. 
Environmental contributions to disease are 
particularly important to consider for free-ranging 
wildlife, including elephants, because they are 
often the most realistic points of intervention for 
disease control in these populations. It is more 
practical to manage the environment to optimize 
elephant health and minimize transmission of 
infectious agents, than it is to treat free-ranging 
elephant populations for diseases such as TB. 
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welfare, occupational risks to those working with 
elephants, and public health risks. These concerns 
present complex challenges. In part, this is due to 
the biology of the organism (a chronic infection 
that is difficult to diagnose); differing viewpoints 
on animal welfare in a dynamic animal welfare 
and animal rights environment; perceived or real 
human health risks; the challenges of developing 
rigorous scientific projects on small populations 
of endangered species; and a complex regulatory 
environment in some countries. Much 
confusion has resulted from debate regarding 
the strengths and weaknesses of various testing 
methods (culture and serology/blood testing); 
incorrect published estimates of TB prevalence; 
uncertainty about effective drugs and side effects 
for elephants with TB; and other factors. This 
confusion is of particular concern where elephant 
or human welfare, and elephant conservation can 
be compromised or limited. 

There is a need for improved information and 
clarity on the key issues. In order to objectively 
and scientifically address concerns about TB, 
professional elephant stakeholders have discussed 
and support the implementation of several focal 
studies, currently underway. Additionally, a 
comprehensive study has been initiated that will 
review animal welfare, experimental design, 
current elephant TB literature, and regulatory 
concerns, with the intent of providing focus to 
future research and TB management guidelines.

Some key points about TB and elephants

* Incorrect information has been presented in the 
literature (e.g. Mikota & Maslow 2011) regarding 
the prevalence of TB in elephants. It has been 
stated that 18% of the U.S. Asian elephant 
population is infected with TB. However, this is 
a cumulative figure that does not use accepted 
epidemiological calculations because it includes 
elephants that are no longer living, while also 
failing to retroactively exclude elephants that 
have been “cleared” of active TB infection post 
treatment. As of January 1, 2012, the prevalence 
of TB in Asian elephants in the U.S. is closer to 
5%. There have been no significant changes in 
the number of newly culture positive animals on 
an annual basis over the past decade, and this 

number corresponds to about one new case per 
year. Consequently, incorrect estimates of the 
percentage of TB infected elephants inaccurately 
skew perceptions and understanding of the actual 
prevalence of active TB infections in elephant 
populations.

* To date, there is no science-based definition of 
“exposure” to differentiate high-risk transmission 
situations for elephants from those with little or 
no risk. There is a gap in knowledge about factors 
that assist in decisions affecting the management 
of TB infected or exposed elephants. To address 
this topic, an epidemiological survey of all 
elephants in the U.S. is currently underway. The 
results of this survey will provide information to 
assist with management of TB in this population, 
and serve as a guide for resolving this issue. 

* Risks of TB transmission are also relevant to 
humans. Human exposure risks must clearly 
distinguish between the risks for those working 
with and handling elephants (occupational health), 
and health risks for members of the public that 
are near to but not in close contact with elephants, 
particularly in open air settings. Anecdotally, 
elephant managers and veterinarians, most of 
whom are regularly tested for TB, say that the 
occupational health risks are low for elephant 
handlers working with TB infected elephants in 
the U.S. However, objective data should answer 
this question, and this will be addressed with a 
retrospective study of the occupational health 
risks that is now in progress. 

* There is still no conclusive evidence to show 
the definitive direction of TB transmission 
between humans and elephants. In humans, 
M. tuberculosis is not highly transmissible, 
even within a household. It is well understood 
in human medicine that the disease spreads 
exclusively through aerosolization; this suggests 
that the same applies to elephants and that fomite 
(i.e. from touching objects such as feed tubs) 
transmission may be minimal or nonexistent. 
Furthermore there have been no documented 
cases of members of the public becoming TB 
infected from an elephant. Therefore it appears 
that elephants with M. tuberculosis infections 
pose a very low public health risk.
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* Serology has not proven to be an effective 
diagnostic tool for TB in humans or for M. bovis 
control programs. Serology is not a part of M. 
bovis control programs for cattle in the U.S. 
Similarly, a World Health Organization (WHO) 
report (2011) on the use of serology for detection 
of active TB infection in humans indicates that 
they are not accurate or consistent predictors 
of infection. As a result, in 2012 India became 
the first country to ban TB serology diagnostic 
tests for humans, with a notification issued by 
the Ministry of Health and Family Welfare. 
Serology tests for TB in elephants, the StatPak 
and MAPIA, have been heavily promoted and 
proposed to be highly accurate. However the 
sensitivity and specificity of these tests have 
been evaluated only at the extremes of known 
non-infected and known late stage infected 
elephants. For all other elephants, the sensitivity, 
specificity, and predictive value have not been 
determined. Based on other species and anecdotal 
evidence of false positives and negatives in U.S. 
captive elephants, it is likely that the accuracy 
of serologic tests for elephants is less than is 
currently marketed. Therefore, serology results 
alone should not be the basis for classifying 
elephants as TB “positive”, and treatment based 
on serology alone can be questioned in the 
absence of supporting evidence or concerns.
 
* While there has been considerable focus 
on diagnostic tests for TB in elephants, little 
attention has been given to treatment. The 
current treatment regimen for TB in elephants 
is very costly, long term, can have severe side 
effects on the elephant being treated, and requires 
significant veterinary oversight. There is still 
insufficient identification of pathologies resulting 
from adverse anti-tuberculosis drug effects; 
optimal routes for administration of medications 
have not been clarified; and better parameters 
for evaluating treatment success (blood levels 
of drugs are currently used) have not been 
addressed. Maintaining open communication 
for updates on recent developments in human 
TB treatments is useful. A new pharmacokinetic 
study of the drugs used in treating tuberculosis in 
elephants is currently underway in the U.S, and 
resulting data will contribute to the development 
of improved treatment protocols.
 

In Asian elephant conservation, an existing and 
important concern is how to best invest resources 
to improve elephant health. Limited resources are 
available for use on broad elephant conservation 
issues, i.e. habitat protection, conflict mitigation, 
etc. While individual animal welfare needs often 
gain attention, the challenge is balancing large 
investments in individual animals’ needs as well as 
use of resources to more broadly benefit elephant 
populations. To better assess factors that limit 
the ability to address overall elephant health and 
management concerns in Asia, a study surveying 
local veterinarians was initiated to place various 
medical conditions and infrastructure needs in 
context. Rather than focus on a single disease, as 
discussed above, the survey is intended to address 
all health and management concerns that impact 
captive and free-ranging elephant populations in 
Asia. Currently, almost fifty surveys from most 
of the Asian elephant range countries are being 
analyzed, and results will be published. Given the 
many challenges facing elephants in Asian range 
countries, such as habitat loss, human-elephant 
conflict, and other factors that increase elephant 
mortality rates and decrease reproduction, this 
survey will serve as a starting point for identifying 
resource investments that will provide the most 
population benefit. This is analogous to investing 
resources into preventive care and common 
diseases in human populations, rather than into 
uncommon but expensive diseases, to achieve the 
greatest benefit to the population with existing 
resources. Consequently, this survey’s broad-
based approach is critical for placing potential 
health risks in perspective, and identifying 
strategies that will effectively improve the health 
and welfare of elephants in Asia. 

When addressing elephant health, in particular 
where it impacts conservation strategies, we 
encourage the conservation community to 
carefully assess all of the factors that contribute 
to the development of diseases, and objectively 
and transparently evaluate the relative risks and 
allocation of resources. We anticipate that these 
aforementioned studies will not only clarify 
appropriate strategies for addressing TB concerns 
in elephants, but also identify the best ways to 
invest existing resources to truly benefit Asian 
elephant health and conservation.
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Introduction 

In the recent past the Human elephant conflict 
(HEC) has emerged as the main threat for the 
survival of Asian elephants across their range. 
HEC includes crop damage by elephants, property 
damage and injury or death to people (Ngure 1995; 
Lahm 1996; Ekobo 1997). Human–elephant 
conflict represents a widespread, complex, and 
intractable challenge to conservation. Although of 
worldwide occurrence, conflicts between humans 
and wildlife are most intense in the tropics, where 
wildlife competes directly with rapidly increasing 
human demand over scarce land and resources. 
Unprecedented human population growth in 
Asia has caused increasing conversion of natural 
habitat to human dominated landscapes, bringing 
elephants and humans into greater contact and 
conflict. Confronted with the escalating human–
elephant conflict, the historical respect and 
reverence for elephants in Asian cultures and 
societies, is rapidly eroding (Fernando et al. 
2005). Growing human populations, demands for 
cultivable lands and conversion of forest habitat 
to human habitation and cropland has resulted 
serious human-elephant conflicts in Assam, 
North-east India (Talukdar & Barman 2003). 

The forest cover in northeast India is disappearing 
at an alarming rate. More than 1000 km2 of forests 
are destroyed annually (Choudhury 1999). This 
has resulted in increasing incidents of HEC to 
alarming proportions in Assam in recent times 
(Talukdar 1996; Talukdar & Barman 2003; 
Monier 2006). Elephants are in intense conflict 
with humans in the Golaghat district of Assam 
in northeast India. The forests of Golaghat and 
adjacent district of Karbi-Anglong represents a key 
landscape for elephant habitats that is represented 
by seven Reserve Forests, viz. Diphu, Rengma, 
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Doyang, Nambor North, Nambor South, Upper 
Doigurung and Lower Doigurung covering 308.9 
km2. The region is extremely fragmented owing 
to large-scale destruction of forests during the 
last decade and the resident elephant population 
has been significantly affected. Increasing areas 
of tea gardens and subsequent loss of forest cover 
has contributed to the intense HEC in the area.

Since 2006 Aaranyak has undertaken several 
activities for mitigation of HEC and promoting 
co-existence of humans and elephants in the 
Golaghat district. In the context of HEC mitigation, 
Aaranyak launched a multi-dimensional project 
targeting the local people in project activities as 
stakeholders. As part of this larger initiative, we 
carried out detailed surveys on the localities of 
conflict and conflict patterns, and formed local 
self-help groups (SHG) and village level units to 
manage crop-raiding elephants. Apart from this, 
Aaranyak provided the villagers and Forest staff 
with supportive materials like crackers, used 
mobile phones and a vehicle for rapid response 
to conflict. These steps have reduced the extent 
of conflict in certain pockets. However, for long-
term co-existence, there is a need for changes in 
crop patterns and awareness among the people. 

Here we report on the study of HEC patterns and 
intensity in the region during 2009-2011.

Methods 

Golaghat district (Fig. 1) is situated in between 
25°50’48’’N to 26°58’35’’N latitudes and 
93°19’11’’E to 94°14’24’’E longitudes in central 
Assam. Nambor Reserve Forest, which is partly 
situated in Golaghat and Karbi-Anglong, is the 
oldest elephant habitat that was declared as a 
Reserve Forest in 1872. There are hot water 
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Figure 1.  Landcover map of Goaghat District, Assam..

springs inside the forests viz. Garampani, 
Barpung, Fatasil and several streams, which 
serve as a drinking water and bathing sources 
for wild elephants. This region represents a key 
landscape for elephants, connecting Kaziranga 
National Park to the forests of Karbi Anglong and 
Nagaland hills, which facilitates the movement of 
elephant herds. The forest types in the area consist 
of Eastern wet evergreen and semi-evergreen 
forest. In the recent past, the establishment 
of Numaligarh refinery in Telgaram area, the 
widening of National Highways and growing 
tea estates has led to fragmentation of elephant 
habitats and destruction of their natural corridors 
(Talukdar et al. 2006).

Data were collected on conflict incidents 
including crop-raiding, house damage and 
human deaths and injuries during 2009-2011. 
To establish a reliable and independent conflict 
reporting system (Hoare & Mackie 1993; Hoare 
1999a), a team of three community members 
were selected and trained to enumerate conflict 
incidents. This circumvents the problem of over 
exaggeration of reported conflict by farmers 
themselves (Siex & Struhsaker 1999). Each 

enumerator was stationed at a different location 
within the three administrative beats (Kowani, 
Numaligarh, Murphulani) of the Golaghat district 
to offer widespread coverage of an approximate 
total area of 200 km2. Each enumerator surveyed 
an approximate area of 70 km2. Any crop-
raiding incident within an enumerator’s area was 
visited for verification and to record the location 
using a Garmin GPS12 unit. Further details of 
the incident, such as elephant group size and 
composition (male groups vs. female-led family 
groups) and time of incident, were recorded from 
complainants on a standardized reporting form 
(Hoare 1999b). Incidents of human death and 
injury were similarly recorded.

Results 

During the study period, a total of 390 incidents 
were recorded in the study area. The highest 
number of incidents was recorded in 2010 (n=180) 
followed by 2009 (n=119). The administrative 
area of Numaligarh beat witnessed the maximum 
number of conflict incidents (n=204), while 
Murphulani beat area witnessed 179 incidents 
(Fig. 2). Maximum number of crop damage was 
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recorded in the year 2009 (n=100) followed by 
2010 (n=61) (Fig. 3). The number of incidents 
varied significantly in the three different beats 
during the study period (χ2 =7.1, df=2). 

In most incidents, single bull (Makhana) 
elephants were involved (72%) followed by 
female led family herds (28%) (Fig. 4). The 
winter months (Oct, Nov, Dec) had maximum 
number of conflict incidents, which coincided 
with the crop season in the study area (Fig. 5). 
During the study period, 12 people lost their lives 
and 14 elephants died as a result of HEC.

Discussion

We found that in 2011, the number of conflict 
incidents were lower than in the previous two 
years. This may be because of Aarnayak’s timely 
intervention in community mobilising and 
supporting the department with elephant anti-
depredation equipment. The Numaligarh area 
had the highest number of incidents over the three 
years. This area consisted entirely of elephant 

habitat in the past. The Numaligarh Refinery was 
established here by clearing an approximate area 
of 1000 acres of elephant habitat during 2001, 
which likely was a major reason for the increased 
HEC in this area.

Single makhna elephants were recorded more in 
damaging crops than female led family groups. 
This probably signifies the habitual crop raiding 
by a few makhnas. 

Although, the district suffers from human 
elephant conflict throughout the year, the crop 
raiding incidents mostly took place in the winter 
months, which coincides with the cropping 
season. The people mostly cultivate different 
varieties of paddy, banana and vegetables during 
the winter months.

An improved management system, wildlife 
enforcement, and awareness programs would 
facilitate unhindered movement of elephants 
across the landscape and promote human-
elephant coexistence in the Golaghat region. 

Figure 3.  Different forms of HEC.

Figure 2.  Number of incidents in different areas. Figure 4.  Elephants involved in incidents.

Figure 5.  Number of incidents each month.
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Forest fragments and riparian vegetation play 
important roles in the ecology of elephants 
(Kumar et al. 2010). Hazarika et al. (2008) 
reported the positive attitude of the locals for 
elephant conservation in this landscape. Hence, 
there is ample scope of restricting further 
degradation of forest cover in Golaghat district, 
which in turn may reduce HEC. 
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Introduction

Although the evidence that mass media deeply 
change attitudes is far from conclusive, perhaps 
this hypothesized agenda-setting function of the 
mass media is most succinctly stated by Cohen, 
who noted that the press “may not be successful 
much of the time in telling people what to think, 
but it is stunningly successful in telling its readers 
what to think about” (McCombs & Shaw 1972).

At present the number of wild Asian elephants 
(Elephas maximus) is between 35,000 and 
50,000 (www.elephantcare.org), while the 
number in captivity is around 16,000 and 
declining. The trend in almost all Asian range 
states has been a drastic decline in wild elephant 
numbers, due to a range of anthropogenic factors 
related to increasing human population, loss 
and degradation of forest habitat, fragmentation 
of breeding populations and increasing human-
elephant conflict (HEC). The Asian elephant is 
categorized as an ‘endangered’ species in the Red 
List of the World Conservation Union (IUCN 
2008: www.iucnredlist.org) and is classified 
as a Schedule one species with the Convention 
for International Trade of Endangered Species. 
Many studies have been carried out on HEC both 
in Asia (Sukumar 2003; Jayawardene 2004) and 
Africa (Hoare 1999), but despite the lessons learnt 
and the wide range of measures and management 
strategies that have been employed to mitigate 
HEC (Nelson et al. 2003; Fernando et al. 2008), 
the intensity of the problem is clearly increasing.

The notion that issues that are afforded a great 
deal of media coverage are the ones people 
view as the most important is called the agenda-
setting hypothesis. Extensive research using 
different methods has confirmed the hypothesis 
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(McCombs & Shaw 1972). In 1993, Iyengar and 
Simon concluded that “agenda setting effects 
have been captured for all forms of mass media 
coverage, in both experiments and survey-based 
studies”. 
 
Although we know the agenda-setting effect 
exists, the mechanisms by which the effect 
occurs are less clear. To specify the mediators 
of an effect is to identify the causal mechanisms 
by which one factor affects another. In the case 
of agenda setting, media attention to an issue 
presumably causes a change in a mediating 
variable in the minds of citizens, which in turn 
produces a change in importance (Miller 2007).

Monck (2008) in his book, “Can you trust 
the media?” says, “The power of the media to 
misinform has to be set against the potentially 
repressive regulation required to impose ‘the 
truth’ and the force that the powerful resort to 
most often to control the public silence. Let’s 
read warily” (Monck 2008). He writes this in the 
context of politics, but a parallel could be drawn 
with what the media publishes in the context of 
HEC as well. And as Berelson succinctly puts 
it: “On any single subject many ‘hear’ but few 
‘listen’” (Felson 1996).

Specifically focusing on the agenda-setting 
function of the media, Lang and Lang observe: 
The mass media force attention to certain issues. 
They are constantly presenting objects suggesting 
what individuals should think about, know about, 
and have feelings about (Lang & Lang 1968). It 
is not clear the lesson the media teaches about 
the legitimacy of violence, or the likelihood 
of punishment (Felson 1996). However, the 
unedited clips aired on TV of elephants attacking 
humans without showing the entire sequence of 
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events or the graphic details the journalist goes 
into about the ‘rogue’ elephant can obviously be 
detrimental to elephants.
 
Reading a broadsheet newspaper regularly is 
strongly associated with mobilization, while 
watching a lot of television has a weaker 
association of the same kind. Tabloid newspapers 
and general television are not strongly associated 
with measures of media malaise. It seems to be 
the content of the media, rather than its form, 
which is important (Newton 1999). Therefore 
style, content, the heading and language are 
important in forming attitudes and perceptions in 
readers’ minds.

It is claimed that market competition and the 
search for bigger audiences and circulation 
figures force the media to dwell on dramatic news, 
especially bad news about crime and conflict, 
death and disaster, political incompetence and 
corruption, sex and scandal, anything else that is 
sensational (Robinson & Sheehan 1983; Edelman 
1988; Negrine 1994). If there is little conflict, 
the media will exaggerate what exists, or try to 
create it (Lang & Lang 1968; Kerbel 1995). This 
connects strongly with the sensational words 
used in the stories and the even more sensational 
headlines for stories on HEC. The aim of this 
study was to establish if the press is biased or 
unbiased in reporting on HEC. 

Methods

In order to analyse the content of the stories 
published on HEC, we manually trawled three 
newspapers – The Hindu, The Deccan Herald 
and the Times of India for coverage on HEC. 
The random sampling conducted by us has been 
between the years 2006- 2007. Our primary data 
was obtained by checking every copy of the three 
newspapers of every month, during these two 
years. Besides making a note of the headline, we 
copied the date of appearance in the month and 
also the link to use during coding of the text of 
each story. These three newspapers are the most 
well read broad sheet newspapers in the South 
of India. The Hindu and the Times of India are 
national newspapers while the Deccan Herald 
offers more localised news.

Research question: How objective and unbiased 
is the role played by the media in the Human 
Elephant Conflict?

We attempted to answer this question by using 
both a quantitative and qualitative analysis of the 
text found in each of the stories collated over the 
two sample years 2006- 2007.

Coding frame

To make sense of the primary data that was 
collected by us, a coding frame to understand the 
different variables was made. Codes are mutually 
exclusive, exhaustive, and have to be applied 
consistently throughout.

Visibility: We counted the number of stories, 
which appeared on each day for three months in 
the three publications. The measurable scoring 
unit was the number of stories written each day 
in the newspapers over the sample period.

The coding included classification of whether 
the content of the story was negative, positive or 
neutral.

Measurements used to code tone

We used a scale from -1 to +1 to measure the tone 
of coverage. A value of -1 was used to identify 
a negative tone of coverage. A value of +1 was 
used to identify a positive tone. A zero-value 
identified a neutral tone. Each of the coded news 
stories was given a value based on this scale. 
This method of measuring required a subjective 
evaluation of the tone. For measuring the tone we 
relied on the reading of headlines and the clear 
assertions made in the main text of the news 
items. 

Following are some examples of words and 
phrases in each of the categories:

Negative [-1]
Menace, strike terror, trampled to death. 
‘This rogue elephant had created terror in the 
whole taluk in the last five months and had killed 
two persons besides damaging crops worth lakhs 
of rupees.’
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Neutral [0]
Translocation, areas for grazing, project elephant.
‘Conflicts arise when elephants stray into crop 
areas.’

Positive [+1]
Princess, elephant welfare, save pachyderm
‘India now has less than 30,000 elephants, most 
of them running out of space to feed and live in 
far away from the spotlight focused firmly on the 
tiger.’

Results and discussion

Visibility of the issue as gauged by the number 
of stories was comparatively very high in the 
Hindu (n=54), moderate in the Deccan Herald 
(n=26) and was very low in the Times of India 
(n=8) (Table 1). Overall the broad sheet media 

with 39% of stories counted being negative, 35% 
neutral and 26% positive, were biased against 
elephants (Table 2).

However there were significant differences 
between individual newspapers. The negative 
tone was visibly marked in the Deccan Herald 
with a less but still negatively biased tone in the 
Hindu. In sharp contrast, the tone in the Times of 
India was biased positively towards the elephant, 
with zero negatively biased stories. This suggests 
that the biases of reporters and/or editors working 
for the different newspapers, has a large influence 
on the tone of the stories published.

For the masses who read a daily newspaper, 
published stories play a large role in shaping 
their perceptions of wildlife and affecting their 

Table 1.  Number of news items in each category in the three newspapers*.
Dates Positive Negative Neutral

DH TOI Hindu DH TOI Hindu DH TOI Hindu
2006 January 1 1 1 1
2006 February 1 1 2
2006 March
2006 April 1
2006 May 1 2 2 1
2006 June 1 1 2
2006 July 1 2
2006 August 1 1 1 1 1
2006 September 1 1 1 1
2006 October 2 4 1 1
2006 November 1 1
2006 December 2 2 1
2007 January 1 2 1
2007 February 1
2007 March 1 1
2007 April
2007 May 1 1 1
2007 June 1 4
2007 July 1 1 1 1 3
2007 August 3 1 1 1
2007 September 1 1 3
2007 October 1 1 1
2007 November 1 1
2007 December 1 1 2
Total 3 6 9 10 0 15 5 1 20

* DH = Deccan Herald, TOI = Times of India..
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attitudes and actions. Cox (2006) states that 
mainstream and entertainment media are the most 
important sources of information for the common 
man, on the environment. It is environmental 
journalism, which plays a large role in providing 
information, and in educating and persuading 
audiences to act on environmental issues. 

In this paper we have tried to look at environmental 
communication through an analysis of words 
and language used by journalists when writing 
about elephants, which may have shaped the 
individual and community outlook towards 
elephants over decades. We found that negative 
stories outnumbered positive or neutral stories. 
Being negative towards elephants does not help 
in solving HEC. Therefore we suggest that it 
is important that journalists should write more 
about elephants in a positive light. They should 
provide objective environmental discourses and 
alternative solutions, thoughts and perhaps greater 
concern for ethics and objectivity when covering 
this issue. This can only be done by increasing the 
technical knowledge and awareness of journalists 
who cover human-elephant conflict situations, so 
that they write knowledgeably on the issue.
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Introduction 

In elephants, temporal glands are located beneath 
the skin midway between the lateral canthus of 
the eye and the external auditory canal in the 
temporal fossa on either side of the face (Fernando 
et al. 1963; Estes & Buss 1976). During musth, 
testosterone levels in temporal gland secretions 
are at much higher levels (547.16±150.53 ng/
ml) compared to non-musth (Rasmussen et al. 
1984; Sukumar 2003). The temporal gland is 
commonly also a site for abscess formation 
(Mikota 2006). Musth bulls also rub the temporal 
area on trees more often (Sukumar 2003) which 
may lead to a swelling due to temporal bursitis. 
Therefore whether a temporal swelling is an 
abscess, enlargement of the temporal gland or 
due to bursitis has to be differentiated. This can 
be differentially diagnosed by proper anatomical, 
hormonal and biochemical study of the aspirate 
and histopathological study of the secreting 
membrane. 

Case study

 “Shankar” was a male captive Asian elephant 
at the Chandaka Elephant Sanctuary in Odisha, 
India. He was aged about 25 years and had a 
history of coming into musth once annually 
during the months of March to June. Shankar 
developed a swelling near the left temporal 
area in September 2011. On 10.9.2011 (day 0), 
when first noticed, it was approximately 2 cm in 
diameter and reached a size of 16 cm in diameter 
within a fortnight. The swelling was soft, fluid 
filled and was movable (Fig. 1). Ice cubes were 
applied daily for 15 min over the surface of the 
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swelling from 10.9.2011 to 16.9.2011 (for 7 
days), however, there was no improvement.

On 24.9.2011 (day 15), the elephant was physically 
restrained with the help of experienced mahouts. 
After aseptic preparation of the site, 10 ml of 
fluid was aspirated from the swollen mass into a 
disposable syringe from the most dependant site. 
The collected fluid and a blood sample from the 
ear vein were sent to the laboratory of the College 
of Veterinary Science and Animal Husbandry, for 
examination. The blood sample was processed 
for estimation of Hb (g%), TEC, TLC, DC. The 
fluid was translucent and light yellow in colour 
and did not clot on standing. 

Results of the laboratory tests indicated absence of 
infection (Table 1). The testosterone concentration 
in the aspirate was very low (Androstenedione 
0.1 ng/ml, free testosterone 0.68 pg/ml and 
testosterone 0.31 ng/ml) indicating that it was not 
an enlargement due to musth secretion. Therefore 
the swelling was diagnosed as due to bursitis.

Figure 1.  Swollen mass in September 2011.
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Subsequently, about 200 ml of the fluid was 
drained out from the swollen mass. Hot 
fomentation helps in faster healing of wounds 
by increasing circulating white blood cells, 
promoting increased blood flow to skin and 
thereby relieving internal congestion and by 
facilitating removal of debris. Therefore, hot 
fomentation was applied for 20 min twice daily 
on the swelling for a period of 7 days. The size 
of the mass gradually reduced and by the 7th 
day post aspiration, it reached a size of 14 cm 
in diameter. Gradually the swelling became 
harder, while there was no further reduction in 
the size of the swelling till 20.2.2012 (day 164). 
The hardening of the swollen mass may be due 
to chronicity, which is often characterized by the 
accumulation of bursal fluid and thickening of 
the bursal wall by fibrous tissue; fibrous bands 
and septa may develop in the bursal cavity, and 
the subcutaneous tissues around the bursa may 
continue to thicken (Baxter 2012).

On 4.3.2012 (day 177), the swelling suddenly 
increased almost to the previous size but was 
hard, compared to 24.9.2011. The fine needle 
aspirate this time was light yellow in colour. A 
total volume of about 120 ml of fluid was removed 
through a small incision made on the most 
dependant part and submitted to the laboratory 
for investigations (Table 1). The cavity was 
irrigated with povidone iodine 5% lotion and hot 
fomentation was applied for 20 min twice daily. 
This process was carried out on a daily basis till 
we felt that no exudate/transudate was present 
inside the swelling i.e. till 3.4.2012 (day 207). By 
this time the swelling was reduced to a diameter 
of 12 cm and converted into a hard mass. 

It was decided to do exploratory surgery because 
of the re-occurrence of the swelling. After 
administration of tetanus toxoid, longitudinal 
surgical incision on the most dependent site to 
facilitate drainage, destruction of the secreting 
membrane (approximately 2-3 times) and 
scarification is essential for healing of the 
surgical wound. However, surgical intervention 
requires perfect aseptic techniques, regular 
wound dressing and proper post-surgical care 
for healing of the wound, which is very difficult 
under field situations. It is also felt that at times 
bursitis could lead to delayed wound healing if 
surgically operated. However, the advantage in 
this case was the vicinity of the wound to the 
ear, flapping of which helped in preventing flies 
contaminating the wound.

On 10.7.2012 (day 305), under xylazine-
ketamine sedation, an opening was made with a 
cross (+) incision on the most dependant part of 
the swelling, where the previous linear incision 
had been done for drainage. A small amount of 
white synovial concretions also came out along 
with the fluid. The fluid and as much as possible 
of the secreting membrane was removed (Fig. 2) 
and sent to the laboratory for investigation. 

The fluid aspirated on 10.7.2012 indicated 
bacterial infection (Table 1), possibly due to the 
entrance of pathogens during previous aspirations 
of fluids. Antibiotic sensitivity tests of the 
aspirated fluid revealed the highest sensitivity for 
cefixime, levofloxacin, pefloxacin, amoxycillin, 
enrofloxacin, ciprofloxacin; moderate sensitivity 
for ceftriaxone with tazobactam; and resistant for 
streptomycin, chloramphenicol.

Table 1.  Results of the laboratory tests*.
Date 24.9.2011 4.3.2012 10.7.2012
Cells present in the aspirate
    Neutrophil few few occasional
    Lymphocytes few occasional occasional
    Eosinophils occasional occasional occasional
    RBCs few few few
Presence of growth (BHI broth) no no yes

*No significant findings were detected in the hematological reports.
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The cavity was debrided, irrigated with hydrogen 
peroxide solution and povidone iodine soaked 
gauze was placed inside the cavity. The rest 
of the secreting membrane, dead and necrotic 
materials present were removed on 13.7.2012 
(day 308) and the wound was irrigated with 
povidone iodine solution and multi-action skin 
ointment (Charmil Plus Gel, Ayurvet Limited, 
India) was applied on the wound. The cavity 
was again debrided removing necrotic material 
and a paste of glycerine, copper sulphate and 
magnesium sulphate was applied on the inner 
surface of the wound on 20.7.2012 (day 315). As 
iodine is an irritant, from the next day onwards 
a paste of amoxycillin and glycerin was applied 
on the inner surface of the wound based on the 
antibiotic sensitivity test (Table 1), multi-action 
skin ointment was applied on the wound surface 
and hot fomentation was applied for 20 min twice 
daily over the swelling.

Currently Shankar is doing well and the mass 
has reduced to a size of approximately 8 cm in 
diameter (Fig. 3). Filling of the cavity has started 
from the upper part and treatment is ongoing.
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Raja, a 45 year old tusker, belonging to a temple 
in Kegalle, Sri Lanka, was captured from the 
jungles as a calf and managed in captivity. Since 
then Raja mainly took part in cultural and religious 
processions and did some logging when there 
were no processions. As a result he was quite used 
to walking on roads among people, vehicles and 
familiar with their noise. Since 1995, he got used 
to travelling in lorries, which became essential in 
order to cater to the increasing needs for cultural 
and religious functions within the country amidst 
the reducing numbers of elephants, particularly 
tuskers, in captivity.

When walking along the main road in 1975, 
Raja met with an accident where a lorry knocked 
him from behind. The injuries were treated 
and he was completely cured, but thereafter he 
became scared of vehicles, noises and people. 
Raja developed serious loose motions whenever 
he was excited. He did not respond to several 
medicaments including antibiotics and ayurvedic 
treatments. The loose motion was aggravated 
when travelling in lorries, and walking on main 
roads among people and vehicles. He gradually 
lost his body condition and was finally sent to 
Millennium Elephant Foundation (MEF) for 
a quiet and peaceful environment. At the MEF 
however, Raja was not excited as frequently 
as before, but the body condition and the loose 
motions did not improve.

In 2012 August, he was suspected as having 
‘irritable bowel syndrome’ and was treated 
orally with Dexamethasone (0.5 mg) 40 tablets 
twice daily for 1 month. In addition, “Astymin” 
and “Polybion” intravenously and “Vit AD3E”, 
Multivitamin, “Katosal” and Ferrous injection 
intramuscularly was administered once in 2 
weeks. The diarrhoea stopped 3 days after 

oral therapy and the body condition rapidly 
improved. During the month of September 2012, 
paranteral supplements were stopped and oral 
therapy continued. One day during the month 
of September, there was a national event and 
villagers lit firecrackers. On that day diarrhoea 
was noted which was not as bad as the original 
condition. However it stopped on the following 
day without treatment.

During the first week in October 2012, a decision 
was taken to transport Raja 30 km in a lorry to 
participate in a religious function at which he 
had to parade among vehicles and people. Raja 
participated in the function for 5 consecutive 
days, was taken daily to a river, which included 
a 5 km walk on the main road among people and 
vehicles and was transported back to MEF in 
a lorry with no loose motion and no additional 
medication except for the oral therapy. Currently 
he is back at MEF and attempts are being made 
to reduce the dose gradually and possibly to 
stop Dexamethasone tablets. If the condition re-
appears, treatment with a mild antidepressant 
will be attempted.
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Figure 1.  The tusker Raja at the MEF.
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Figure 1.  Anaesthetized elephant after running 
riot during a procession.

Summary of incidents

A number of examples of captive elephants going 
out of control occurred in the last few years where 
we had to intervene to bring them under control.

In 2001, a 40 year old male elephant in Balangoda, 
immediately after musth, got loose from chains 
and ran on to the main road. Passing the city he 
entered a patch of jungle approximately 8km 
away from home and stayed there not allowing 
anybody to get near. 

In 2008, a 30 year old male, twice during a two 
month period, disobeyed the keeper, got loose 
with no chain on the body, while on elephant-
back safari in Habarana. Though he did not harm 
or injure anybody or destroy property, he could 
not be re-captured and restrained.

A 30 year old tusker ran riot in Kandy injuring 
the keeper, while he was on his way walking 
to attend a cultural festival. The keeper had to 
be rushed to hospital by the villagers to save 
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his life. The tusker was tied with a weak chain 
to a milepost on the road with difficulty, by the 
assistant keeper. 

A 30 year old male Indian tusker, ran riot in 
Balangoda, around 9 pm, smashed four three 
wheelers, a motor bicycle and two temporary 
shops erected by villagers. He created a severe 
commotion among people though he did not 
injure or harm anybody. The same elephant two 
days later when brought to Kandy in a lorry, 
refused to get down and started attacking the 
lorry.

Management intervention

In all the above occasions, the elephant involved 
was tranquilized using 0.8 ml Immobilon LA 
injected intramuscularly using a Palmer Cap-
Chur gun from approximately 40-50 m distance 
except in one occasion in which a jab-stick was 
used when the animal was in a lorry. After 25-55 
minutes, the darted animal could be approached, 
tied properly with chains and was immediately 
brought to the stable or home, walking without 
any other drug being administered.  None of them 
went into lateral recumbency and the antidote to 
Immobilon was not injected to any of the animals.

Though ideally the volume of Immobilon to 
be injected should be decided on a subjective 
assessment of anger, acidosis and dehydration, 
0.8 ml appears to be safe general dose for an adult 
captive elephant for bringing it under control 
without inducing anaesthesia. This approach 
avoids complications and logistic difficulties 
of infusing volumes of normal saline and other 
supplements to a sedated elephant in lateral 
recumbency.
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Indonesia has a multi-stakeholder forum called 
Forum Konservasi Gajah Indonesia (FKGI), or 
Indonesian Elephant Conservation Forum in 
English. This forum was established in 2006 by a 
small group of conservationists who realised that 
elephant conservation problems required an effort 
beyond what they could do in the field through 
their individual project activities. The objective 
was to create a stronger collective effort at the 
appropriate level to address key issues. A small 
meeting was held in Medan (Sumatra) where 
the initial agreement was reached to set up the 
forum. FKGI has a cross-sectoral membership 
representing government, NGOs, academia, and 
media. FKGI works closely with government 
agencies to develop, monitor, and evaluate 
elephant conservation strategies in Indonesia. 

FKGI’s mission is to develop elephant 
conservation efforts by intensifying coordination, 
communication, and better networking between 
institutions and individuals who work for 
conservation in Indonesia. As a communication 
forum, FKGI is not meant to be a conservation 
NGO, it has a specific niche which is filling 
the gaps that are not covered by groups who 
work based on a specific region. National 
policy development, cross regional issues, and 
coordination are the main focus of the FKGI 
mandate. 

Indonesia is one of few Asian countries with a 
formal elephant conservation strategy and action 
plan (Strategi dan Rencana Aksi Konservasi 
Gajah Sumatera dan Kalimantan 2007 - 2017). 
FKGI was the main government partner involved 
in the development of the strategy and action 
plan, which was a good exercise for multiple 
stakeholders to pull resources together and agree 
to lead Indonesian elephant conservation efforts. 

The president of Indonesia formally launched 
this Action Plan in 2007. 

FKGI members are primarily Indonesian 
residents, and are nominated, then invited to 
become members. As regulated in the statute, 
a chairman is elected by the members. As the 
forum was initiated before the statute was 
developed, the first chairman was appointed by 
agreement of the founder group of members. 
This position changes every two years, and 
is voted on by the membership. Additionally 
there are two other executive staff positions as 
Secretary and Treasurer. The current FKGI Chair 
is Wahdi Azmi, the Secretary position is filled by 
both Donny Gunaryadi and Nazaruddin, and the 
Treasurer is Syamsuardi Jambak. 

FKGI members represent various sectors of 
government such as the conservation agencies at 
the provincial (BKSDA) and national (PHKA) 
levels, as well as professionals working closely 
with elephants such as mahouts and veterinarians. 
Members also represent a wide variety of large 
and small conservation NGOs. To include as 
many viewpoints as possible, academics and 
environmental journalists are also included in the 
FKGI membership.

Similar to the IUCN Asian Elephant Specialist 
Group (AsESG), FKGI is an advisory body. 
With a focus on policy development, FKGI 
is equipped with communication tools and 
organizes an annual meeting for its members; at 
times FKGI is invited to send representatives to 
meetings hosted by the government conservation 
agencies (PHKA and BKSDA). In addition to 
meetings, FKGI communicates regularly with all 
of its members via email and through other social 
media such as Facebook.

News and Briefs Gajah 37 (2012) 47-48

Forum Konservasi Gajah Indonesia (Indonesian Elephant Conservation Forum)

Wahdi Azmi

Chair of the Indonesian Elephant Conservation Forum
Author’s e-mail:  wahdiazmi@yahoo.com



48

At the last FKGI annual membership meeting 
from 30. March to 1. April 2012, in Banda Aceh 
(Sumatra), some key issues were discussed 
such as the new ‘critically endangered’ status of 
the Sumatran elephant by IUCN, how to raise 
awareness about this status, and what is required 
to respond to it. An agreement was reached to 
develop a national species recovery plan to back 
up the existing national strategy and action plan 
document, which was developed prior to the 
critically endangered status listing. The meeting 
also discussed issues raised by members from 
various regions, such as the overlap of critical 
elephant habitat with forest estate concessions. 
Meeting participants recommended that select 
issues be taken to a higher level of communication 
within the government, and to report on these key 
points to the PHKA Director General and to the 
Minister of Forestry in FKGI’s annual report to 
the Indonesian Ministry of Forestry. A discussion 
was also held about the need to develop an 
awareness campaign at the national level.

As a result of the last FKGI member meeting, 
recently an annual formal meeting and 
correspondence with the Minister of Forestry 
has been initiated. The annual meeting will 
address all the important issues across the region 
for both the Sumatera and Kalimantan elephant 
populations. Meetings for coordination with the 
Indonesian government conservation agency 
(PHKA) Director General (DG) will take place 
prior to the meeting with the Minister.

On 17. September 2012, a small delegation from 
FKGI met with the Minister of Forestry and with 
the DG of PHKA. During the meetings FKGI 
outlined the following current concerns regarding 
elephant conservation in Indonesia:

1. Due to the newly designated critically 
endangered status of the Sumatran elephant 
by the IUCN, there is a need for a species 
recovery plan. Both the PHKA DG and 
Minister support the idea to back up the 
existing strategy and action plan 

2. FKGI brought to the Minister’s attention 
the current increase of elephant poisonings 
in Aceh, Riau, and Jambi provinces, and 
requested a serious handling of the cases. 

3. FKGI brought up the mandate from the last 
membership meeting to develop a national 
awareness campaign. This campaign proposes 
a new Indonesian currency coin embossed 
with an elephant to acknowledge the decade 
during which the Sumatran elephant became 
critically endangered. The Minister agreed 
with the idea, and stated that a formal process 
is required.

4. Some critical elephant habitat issues in regions 
such as Jambi and Bengkulu were highlighted 
to the Minister. A high level of coordination 
is needed to ensure the elephant population 
in those regions will remain sustained. The 
habitat overlaps with forest estate concession, 
and an advance management will be required 
to ensure both interest are achieved.

5. FKGI also supports the sustainable field 
strategies of some partners. Conservation 
Response Units (CRU) and Elephant Flying 
Squads are two programs being implemented 
in various regions in Sumatera. These 
programs empower mahouts and captive 
elephants to address various conservation 
issues in the region where they operate, 
especially human elephant conflict mitigation 
and forest patrolling on elephant back. FKGI 
encourages the government to formally adopt 
these programs and allocate a budget for basic 
operational costs, therefore guaranteeing the 
sustainability of the programs in the future. 
Relying on private donor funding is not a 
sustainable approach to these programs.

FKGI intends to follow up each of the issues by 
separate correspondence with the PHKA DG and 
with the Minister. 

As a similar type of forum, FKGI is planning 
a more structured coordination with the IUCN-
AsESG. FKGI will actively work with AsESG to 
ensure that the critically endangered elephants of 
Sumatra benefit from AsESG intervention. FKGI 
relies on input from the membership to raise 
awareness and address issues that effect elephants 
across Indonesia. Through open communication 
among the membership, sharing information, and 
advising government, FKGI continues to impact 
elephant conservation in Indonesia.
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If you need additional information on any of the 
articles, please feel free to contact me. You can 
also let me know about new (2013) publications 
on Asian elephants.

M.J. Adkesson, R.E. Junge, M.C. Allender & T. 
Martïín-Jiménez
Pharmacokinetics of a long-acting ceftiofur 
crystalline-free acid formulation in Asian 
elephants (Elephas maximus)
American Journal of Veterinary Research 73 
(2012) 1512-1518
Abstract.  Objective—To determine the 
pharmacokinetics of a long-acting formulation of 
ceftiofur, ceftiofur crystalline-free acid (CCFA), 
following SC injection to Asian elephants 
(Elephas maximus). Animals—11 adult Asian 
elephants. Procedures—Each elephant received 
CCFA (6.6 mg/kg, SC) in the area caudoventral 
to the base of an ear. Blood samples were 
collected from an ear vein immediately prior to 
and at 0.5, 1, 2, 4, 8, 12, 24, 36, 48, 72, 96, 120, 
144, and 168 hours after CCFA administration. 
Plasma concentrations of desfuroylceftiofur 
acetamide (the acetamide derivative of ceftiofur) 
were measured via ultrahigh-pressure liquid 
chromatography–tandem mass spectrometry. 
Data were analyzed via a noncompartmental 
pharmacokinetics approach. Results—The 
mean ± SD maximum plasma concentration of 
desfuroylceftiofur acetamide was 1.36 ± 0.74 μg/
mL and was detected at 4718 ± 31.30 hours. The 
mean ± SD area under the curve from time 0 to 
infinity was 2278 ± 55.8 μg•h/mL, and the mean 
residence time from time 0 to infinity was 158.2 
± 90.2 hours. The terminal elimination half-life 
associated with the slope of the terminal phase had 
a harmonic mean ± pseudo-SD of 83.36 ± 30.01 
hours. Conclusions and Clinical Relevance—
Elephants tolerated CCFA at a dose of 6.6 mg/kg, 

SC, well. Dosing recommendations will depend 
on the mean inhibitory concentration of ceftiofur 
for each bacterial pathogen. Desfuroylceftiofur 
acetamide concentrations remained >0.25 μg/
mL for the entire 168-hour study period, which 
suggested CCFA would provide clinically 
relevant antimicrobial activity against certain 
pathogens for 7 to 10 days.

F.S. Ahrestani, I.M.A. Heitkönig & H.H.T. Prins
Diet and habitat-niche relationships within an 
assemblage of large herbivores in a seasonal 
tropical forest
Journal of Tropical Ecology 28 (2012) 385-394
Abstract.  There is little understanding of how 
large mammalian herbivores in Asia partition 
habitat and forage resources, and vary their 
diet and habitat selection seasonally in order 
to coexist. We studied an assemblage of four 
large herbivores, chital (Axis axis), sambar 
(Cervus unicolor), gaur (Bos gaurus) and Asian 
elephant (Elephas maximus), in the seasonal 
tropical forests of Bandipur and Mudumalai, 
South India, and tested predictions regarding 
the species’ seasonal diet browse : graze ratios, 
habitat selection and habitat-niche preference 
and overlap. Field data collected for the study 
included the seasonal variation in grass quality, 
the seasonal variation in δ13C in the species’ 
faeces and the seasonal variation in the species’ 
habitat selection and overlap using a grid-based 
survey. Results of the δ13C analyses showed that 
the chital was more of a grazer in the wet season 
(−17.9‰ to −21.6‰), but that it increased the 
proportion of browse in its diet in the dry season 
(−25.6‰ to −27.7‰); the gaur was a grazer 
for most of the year (−15.3‰ to −18.6‰); the 
sambar preferred to browse throughout the year 
(−21.1‰ to −30.4‰); and that the elephant was 
a mixed feeder (−14.2‰ to −21.4‰). Elephant 
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habitat-niche breadth was high (0.53 in wet and 
0.54 in dry) and overlapped equally with that of 
the other species in both seasons (0.39–0.94). 
The gaur had the most restricted habitat-niche 
breadth in both seasons (0.25 in wet and 0.28 in 
dry), and it switched from the moist deciduous 
habitat in the dry season to the dry deciduous 
habitat in the wet season. These results offer the 
first insights into the seasonal variation in browse 
: graze diet ratios and the habitat-niche overlap 
amongst the common largest-bodied mammalian 
herbivore species found in South India. © 2012 
Cambridge University Press.

F. Bibi, B. Kraatz, N. Craig, M. Beech, M. 
Schuster & A. Hill
Early evidence for complex social structure 
in Proboscidea from a late Miocene trackway 
site in the United Arab Emirates
Biology Letters 8 (2012) 670-673
Abstract.  Many living vertebrates exhibit 
complex social structures, evidence for the 
antiquity of which is limited to rare and 
exceptional fossil finds. Living elephants 
possess a characteristic social structure that is 
sex-segregated and multitiered, centred around 
a matriarchal family and solitary or loosely 
associated groups of adult males. Although the 
fossil record of Proboscidea is extensive, the 
origin and evolution of social structure in this clade 
is virtually unknown. Here, we present imagery 
and analyses of an extensive late Miocene fossil 
trackway site from the United Arab Emirates. 
The site of Mleisa 1 preserves exceptionally long 
trackways of a herd of at least 13 individuals 
of varying size transected by that of a single 
large individual, indicating the presence of both 
herding and solitary social modes. Trackway 
stride lengths and resulting body mass estimates 
indicate that the solitary individual was also the 
largest and therefore most likely a male. Sexual 
determination for the herd is equivocal, but the 
body size profile and number of individuals are 
commensurate with those of a modern elephant 
family unit. The Mleisa 1 trackways provide 
direct evidence for the antiquity of characteristic 
and complex social structure in Proboscidea. © 
2012 The Royal Society.

N.C. Boedeker, L.-A.C. Hayek, S. Murray, D.M. 
de Avila & J.L. Brown
Effects of a gonadotropin-releasing hormone 
vaccine on ovarian cyclicity and uterine 
morphology of an Asian elephant (Elephas 
maximus)
Journal of Zoo and Wildlife Medicine 43 (2012) 
603-614
Abstract.  This report describes the successful 
use of a gonadotropin-releasing hormone (GnRH) 
vaccine to suppress ovarian steroidogenic 
activity and to treat hemorrhage and anemia 
associated with reproductive tract pathology 
in a 59-year-old Asian elephant (Elephas 
maximus). The Repro-BLOC® GnRH vaccine 
was administered subcutaneously as a series 
of 4 boosters of increasing dose from 3 to 30 
mg of recombinant ovalbumin-GnRH fusion 
protein given at variable intervals after initial 
vaccination with 3 mg protein. Efficacy was 
confirmed over a year after initial vaccination 
based on complete ovarian cycle suppression 
determined by serum progestagen analyses. 
Estrous cycle suppression was associated with 
a significant increase in GnRH antibody binding 
and subsequent decrease in serum luteinizing 
hormone and follicle-stimulating hormone 
concentrations. Ultrasonographic examinations 
of the reproductive tract documented a 
reduction in uterine size and vascularity after 
immunization. The hematocrit level normalized 
soon after the initial intrauterine hemorrhage, 
and no recurrence of anemia has been detected. 
No substantive adverse effects were associated 
with GnRH vaccination. The results indicate that 
GnRH vaccination in elephants shows potential 
for contraception and management of uterine 
pathology in older elephants. © 2012 American 
Association of Zoo Veterinarians.

A. Herler & A.S. Stoeger
Vocalizations and associated behaviour of 
Asian elephant (Elephas maximus) calves
Behaviour 149 (2012) 575-599 
Abstract.  The present study describes the 
acoustic structure and associated behavioural 
contexts of vocalizations of Asian elephant 
calves. Three hundred twenty-seven 
vocalizations of six calves aged between 6 and 
27 months were recorded at the Emmen and the 
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Cologne zoo. Based on temporal and structural 
characteristics including nonlinear phenomena, 
we structurally distinguished four call types, 
the rumble, the roar, the chirp and the trumpet. 
Most vocalizations were uttered during all forms 
of play behaviour, with chirps and trumpets 
dominating here. Rumbles were mainly recorded 
in combination with roars; the latter were highly 
chaotic in structure and associated with higher 
arousal contexts (e.g., being separated from 
the mother). These first insights into the vocal 
behaviour of Asian elephant calves reveal that 
calf vocalizations clearly differ in acoustic 
structure and application from those of adults and 
older juveniles. This highlights the importance of 
investigating the vocal ontogeny of elephants as 
well as other species having a long adolescence 
and developmental period. © 2012 Koninklijke 
Brill NV, Leiden.

A.P. Brock, R. Isaza, R.P. Hunter, L.K. Richman, 
R.J. Montali, D.L. Schmitt, D.E. Koch & W.A. 
Lindsay
Estimates of the pharmacokinetics of 
famciclovir and its active metabolite 
penciclovir in young Asian elephants (Elephas 
maximus)
American Journal of Veterinary Research 73 
(2012) 1996-2000
Abstract.  OBJECTIVE—To determine plasma 
pharmacokinetics of penciclovir following 
oral and rectal administration of famciclovir 
to young Asian elephants (Elephas maximus). 
ANIMALS—6 healthy Asian elephants (5 
females and 1 male), 4.5 to 9 years old and 
weighing 1646 to 2438 kg. PROCEDURES—
Famciclovir was administered orally or rectally 
in accordance with an incomplete crossover 
design. Three treatment groups, each comprising 
4 elephants, received single doses of famciclovir 
(5 mg/kg, PO, or 5 or 15 mg/kg, rectally); 
there was a minimum 12-week washout period 
between subsequent famciclovir administrations. 
Serial blood samples were collected after each 
administration. Samples were analyzed for 
famciclovir and penciclovir with a validated 
liquid chromatography–mass spectroscopy assay. 
RESULTS—Famciclovir was tolerated well for 
both routes of administration and underwent 
complete biotransformation to the active 

metabolite, penciclovir. Mean maximum plasma 
concentration of penciclovir was 1.3 μg/ml at 1.1 
hours after oral administration of 5 mg/kg. Similar 
results were detected after rectal administration of 
5 mg/kg. Mean maximum plasma concentration 
was 3.6 μg/ml at 0.66 hours after rectal 
administration of 15 mg/kg; this concentration 
was similar to results reported for humans 
receiving 7 mg/kg orally. CONCLUSIONS AND 
CLINICAL RELEVANCE—Juvenile elephants 
are susceptible to elephant endotheliotropic 
herpesvirus. Although most infections are 
fatal, case reports indicate administration of 
famciclovir has been associated with survival of 
3 elephants. In Asian elephants, a dose of 8 to 
15 mg of famciclovir/kg given orally or rectally 
at least every 8 hours may result in penciclovir 
concentrations that are considered therapeutic in 
humans.

M.J. Brunnermeier, S.A.K. Schmied, M. Muller-
Boge & R. Schupfner
Dating of ivory from 20th century by 
determination of C-14 by the direct absorption 
method
Appl. Radiation & Isotopes 70 (2012) 1595-1602
Abstract.  We aim to date ivory samples by 
determination of the concentration of C-14 in 
the sample. However, such data do not always 
represent unambiguous evidence. In these cases 
other nuclides have to be additionally analyzed 
which causes additional costs. To make the dating 
method still affordable, the direct CO2 absorption 
method for analyzing C-14 was tested. Results 
show that this method has a precision of about 
4.0% (95% confidence level), which is good 
enough for this purpose. © 2011 with permission 
from Elsevier.

Kaudulla National Park (Sri Lanka)
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A. Campos-Arceiz & S. Blake
Megagardeners of the forest - the role of 
elephants in seed dispersal
Acta Oecologica 37 (2011) 542-553
Abstract.  As the largest frugivores on earth, 
elephants have unique ecological properties. 
Found in deserts, savannahs, and forests, they are 
the last remnants of a diverse lineage. Among the 
three currently recognized forms, African forest 
elephants are the most frugivorous, followed by 
Asian and African savannah elephants, although 
their role as seed dispersers is variable and 
context-dependent. African forest elephants may 
consume more seeds from more species than 
any other taxon of large vertebrate dispersers, 
defecating them over long distances in viable 
conditions into nutrient-rich and protective dung. 
In short, elephants are forest gardeners. The 
signature of elephant dispersal is evident in 
the spatial distribution of trees suggesting that 
elephants maintain tree diversity and retain low 
redundancy in seed dispersal systems. Large 
numbers of forest elephants ranging over large 
areas may be essential for ecosystem function. 
The loss of elephants will have important negative 
consequences for the ecological trajectories 
of some plant species and whole ecological 
communities, yet the conservation status of 
forest elephants is catastrophic in Asia and 
rapidly becoming so in Africa due to hunting 
and other conflicts with people. In this paper we 
review the current knowledge of elephants as seed 
dispersers, discuss the ecological consequences 
of their decline, and suggest priority areas 
for research and conservation action. © 2011 
Elsevier Masson SAS.

K. Conrad
Trade bans: a perfect storm for poaching?
Tropical Conservation Science 5 (2012) 245-254
Abstract.  Since CITES (Convention on 
International Trade in Endangered Species of 
Wild Fauna and Flora) ratification 40 years 
ago, trade bans have emerged as a principle 
conservation tool for endangered species. While 
trade bans have been successful in helping to 
stabilize populations of certain species, evidence 
for others suggests that such bans are proving 
less effective. Looking at three species, the 
author identifies and explores a conflux of forces 

that, in the context of a trade ban, may result in 
an increase of illegal trade, further threatening 
a species already at risk. These forces include 
1) inelastic demand and high profit potential, 
2) long history of trade, both legal and illegal, 
coupled with strong cultural affiliation, 3) 
ambiguous property rights, 4) negative economic 
incentives for conservation due to human-animal 
conflict, and 5) inadequate enforcement. Termed 
a “Perfect Storm”, these forces combine to 
accelerate the demise of the species. In essence, a 
trade ban hands a monopoly on commerce to the 
black market. It is even possible that the trade ban 
protects the illegal market against competition, 
suggesting that other conservation tactics warrant 
consideration. The author concludes that legal, 
regulated trade needs to be fully investigated 
using fields of science that have evolved during 
CITES lifetime to determine if it is a viable tactic 
for conservation when such conditions exist. © 
2012 The Author.

A.J. Curtin, A.A. Macdowell, E.G. Schaible & 
V.L. Roth
Noninvasive histological comparison of bone 
growth patterns among fossil and extant 
neonatal elephantids using synchrotron 
radiation X-ray microtomography
J. of Vertebrate Paleontology 32 (2012) 939-955
Abstract.  How is the bone tissue in skeletal 
supports of a neonatal elephant organized, and 
how does this histological structure differ among 
the neonates of modern species, mammoths, 
and insular dwarfs? We used synchrotron X-ray 
microtomography (SR-μCT) to obtain high-
resolution image-‘slices’ noninvasively, from the 
femoral and tibial diaphyses of neonatal African 
elephants, a young juvenile Asian elephant, 
Columbian mammoths, and California Channel 
Island pygmy mammoths. The results compared 
favourably in level of detail with histological 
sectioning, but without the shrinkage, distortion, 
or loss of tissue inevitable with histology. From 
the tomography images we were able to rank 
by ontogenetic stage specimens of taxa that 
are otherwise difficult to categorize because 
they vary greatly in size; from these images 
we observed that laminar fibrolamellar bone 
predominated and were able to quantify vascular 
patterns. Bones of the Columbian mammoth 
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typically had the thickest and largest number of 
laminae, whereas the insular dwarfs were notable 
in their variability. A distinct change in tissue 
microstructure marks the boundary between 
prenatal and postnatal periosteal bone deposition. 
Qualitatively, patterns of early bone growth 
of elephantids resemble those in many young 
tetrapods that grow into large adults, including 
sauropod dinosaurs. © 2012 by the Society of 
Vertebrate Paleontology.

D. Denk, M.F. Stidworthy, S. Redrobe, E. Latimer, 
G.S. Hayward, J. Cracknell, A. Claessens, F. 
Steinbach, S. McGowan & A. Dastjerdi
Fatal elephant endotheliotropic herpesvirus 
type 5 infection in a captive Asian elephant
Veterinary Record 171 (2012) 380-381
Abstract.  none.

S. de Silva & G. Wittemyer 
A comparison of social organization in 
Asian elephants and African savannah  
elephants
Internat. J. of Primatology 33 (2012) 1125-1141
Abstract.  Asian and African elephant species 
have diverged by ca. 6 million years, but as large, 
generalist herbivores they occupy similar niches 
in their respective environments. Although 
the multilevel, hierarchical nature of African 
savannah elephant societies is well established, 
it has been unclear whether Asian elephants 
behave similarly. Here we quantitatively 
compare the structure of both species’ societies 
using association data collected using the same 
protocol over similar time periods. Sociality 
in both species demonstrates well-defined 
structure, but in contrast to the African elephants 
of Samburu the Uda Walawe Asian elephants are 
found in smaller groups, do not maintain coherent 
core groups, demonstrate markedly less social 
connectivity at the population level, and are 
socially less influenced by seasonal differences 
in ecological conditions. The Uda Walawe Asian 
elephants, however, do maintain a complex, well-
networked society consisting of ≥2 differentiated 
types of associates we term ephemeral and long-
term affiliates. These findings imply we must 
broaden our recognition of multilevel social 
organization to encompass societies that fall 
along a gradient of nestedness, and not merely 

those that exhibit hierarchical nesting. This in turn 
suggests that multilevel structures may be more 
diverse and widespread than generally thought, 
and that phylogenetic comparisons within 
species-rich clades, such as that of primates, 
using the methods presented can provide fresh 
insights into their socioecological basis. © 2012 
Springer Science+Business Media, LLC.

J.G. Estes, N. Othman, S. Ismail, M. Ancrenaz, 
B. Goossens, L.N. Ambu, A.B. Estes & P.A. 
Palmiotto
Quantity and Configuration of available 
elephant habitat and related conservation 
concerns in the Lower Kinabatangan 
Floodplain of Sabah, Malaysia
PLoS ONE 7 (2012) e44601
Abstract.  The approximately 300 (298, 95% CI: 
152–581) elephants in the Lower Kinabatangan 
Managed Elephant Range in Sabah, Malaysian 
Borneo are a priority sub-population for Borneo’s 
total elephant population (2040, 95% CI: 1184–
3652). Habitat loss and human-elephant conflict 
are recognized as the major threats to Bornean 
elephant survival. In the Kinabatangan region, 
human settlements and agricultural development 
for oil palm drive an intense fragmentation 
process. Electric fences guard against elephant 
crop raiding but also remove access to suitable 
habitat patches. We conducted expert opinion-
based least-cost analyses, to model the quantity 
and configuration of available suitable elephant 
habitat in the Lower Kinabatangan, and called 
this the Elephant Habitat Linkage. At 184 km2, 
our estimate of available habitat is 54% smaller 
than the estimate used in the State’s Elephant 
Action Plan for the Lower Kinabatangan 
Managed Elephant Range (400 km2). During high 
flood levels, available habitat is reduced to only 
61 km2. As a consequence, short-term elephant 
densities are likely to surge during floods to 4.83 
km−2 (95% CI: 2.46–9.41), among the highest 
estimated for forest-dwelling elephants in Asia 
or Africa. During severe floods, the configuration 
of remaining elephant habitat and the surge 
in elephant density may put two villages at 
elevated risk of human-elephant conflict. 
Lower Kinabatangan elephants are vulnerable 
to the natural disturbance regime of the river 
due to their limited dispersal options. Twenty 
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bottlenecks less than one km wide throughout 
the Elephant Habitat Linkage, have the potential 
to further reduce access to suitable habitat. 
Rebuilding landscape connectivity to isolated 
habitat patches and to the North Kinabatangan 
Managed Elephant Range (less than 35 km 
inland) are conservation priorities that would 
increase the quantity of available habitat, and 
may work as a mechanism to allow population 
release, lower elephant density, reduce human-
elephant conflict, and enable genetic mixing. © 
2012 The Authors.

A.A. Farouq, D.K. Abdullah, F. Hooi-Ling & N. 
Abdullah
Isolation and characterization of coprophilous 
cellulolytic fungi from Asian elephant (Elephas 
maximus) dung
Journal of Biology, Agriculture and Healthcare 
2 (2012) 44-51
Abstract.  A lot of work has been done on 
isolation of cellulolytic fungi from the natural 
environment, but no such work was done on 
Asian elephant dung in Malaysia. Fungi that 
grow on elephant dung, which is full of fibres may 
serve as a source of potential cellulase enzymes. 
Commercial cellulase enzymes used for the 
hydrolysis of lignocellulose biomass are not only 
expensive, but may as well hinder progress in the 
bioethanol industry. In this study, eight new fungi 
were isolated from Asian elephant dung sourced 
from Malaysian forest reserve. The fungi were 
identified morphologically and by molecular 
assay. The sequences of the fungi were deposited 
in the Gen Bank NCBI and were assigned 
accession numbers. Phylogenetic tree of the fungi 
was constructed to show similarities of the new 
fungi to known strains. The fungi were tested 

for cellulolytic potential using carboxymethyl 
cellulose (CMC). Trichoderma aureoviride 
strain UPM 09 (JN811061) and Fusarium 
equiseti strain UPM 09 (JN811063) proved to 
be potential cellulolytic fungi. This study shows 
that nature harbors the best cellulolytic fungi for 
biotechnological applications yet to be exploited.

P. Fernando, P. Leimgruber, T. Prasad & J. 
Pastorini 
Problem-elephant translocation: Trans-
locating the problem and the elephant? 
PLoS ONE 7 (2012) e50917
Abstract.  Human-elephant conflict (HEC) 
threatens the survival of endangered Asian 
elephants. Translocating “problem-elephants” 
is an important HEC mitigation and elephant 
conservation strategy across elephant range, 
with hundreds translocated annually. In the 
first comprehensive assessment of elephant 
translocation, we monitored 16 translocations 
in Sri Lanka with GPS collars. All translocated 
elephants were released into national parks. 
Two were killed within the parks where they 
were released, while all the others left those 
parks. Translocated elephants showed variable 
responses: “homers” returned to the capture 
site, “wanderers” ranged widely, and “settlers” 
established home ranges in new areas soon after 
release. Translocation caused wider propagation 
and intensification of HEC, and increased elephant 
mortality. We conclude that translocation defeats 
both HEC mitigation and elephant conservation 
goals. © 2012 The Authors.

The status of large mammals in eastern 
Cambodia: a review of camera trapping data 
1999–2007
T.N.E. Gray, R. Ou, K. Huy, C. Pin & A.L. 
Maxwell
Cambodian Journal of Natural History 2012 
(2012) 42–55
Abstract.  The seasonally dry forests of eastern 
Cambodia form a globally important area 
for biodiversity conservation. Between 1999 
and 2007, the World Wide Fund for Nature 
(WWF) and government counterparts from the 
Forestry Administration and the Ministry of 
the Environment undertook extensive camera 
trapping in semi-evergreen and deciduous ‘Silindu’ waiting to be translocated (Sri Lanka)



55

dipterocarp forests throughout eastern Cambodia. 
More than 400 locations across nine sites were 
camera-trapped. Threatened large mammals were 
recorded from all sites, with the total number 
of threatened species recorded per site between 
16 (Mondulkiri Protected Forest, Mondulkiri 
Province) and one (Prek Prasab, Kratie Province). 
Important records, never previously published, 
include the most recent tiger Panthera tigris 
camera trap records from Cambodia, the only 
wild water buffalo Bubalus arnee camera trap 
records from Indochina, and Eld’s deer Cervus 
eldii and dhole Cuon alpinus from five and seven 
sites respectively. We discuss the implications 
of the camera trap records upon the status and 
ecology of selected large mammals in eastern 
Cambodia. Because only two of the nine camera 
trapping sites (Phnom Prich Wildlife Sanctuary 
and Mondulkiri Protected Forest) currently 
receive relatively effective protection, it is likely 
that some of the species documented in this 
paper have already become locally extirpated by 
hunting or habitat degradation.

S. Harikrishnan, K. Vasudevan, A. Udhayan & 
P.K. Mathur
Biodiversity values of abandoned teak, Tectona 
grandis plantations in southern Western 
Ghats: Is there a need for management 
intervention?
Basic and Applied Ecology 13 (2012) 139-148
Abstract.  Abandoned plantations could 
potentially support a large number of native 
tree species through succession and restore the 
original tree community. In order to assess the 
ability of abandoned teak plantations to recover 
through regeneration, teak stands from 29 to 80 
years old were sampled for seedling and sapling 
density, species richness and the use by large 
ungulates in the southern Western Ghats using 
10 m circular plots. The influence of the forest-
plantation edge was also studied. There was 
regeneration of a species-rich tree community in 
the understorey of abandoned teak plantations. 
However, regeneration was arrested, and thereby 
the large girth-class tree community remained 
species-poor. There was no significant change in 
the tree species richness with distance from natural 
forest, suggesting that the forest-plantation edge 
had little influence on the penetration of native 

tree species inside plantations. Asian elephant 
and Indian gaur dung densities were significantly 
lower in the plantations than in the forest. Indian 
gaur and sambar used the younger plantations 
intensively, and the density of their dung was 
negatively correlated with age of the plantation. 
Abandonment of mature teak stands arrested the 
succession of native trees. We provide evidence 
that abandoned teak plantations might not serve 
as suitable habitats for large herbivores during the 
dry months of the year in the region. The study 
highlights the need for active management of 
mature teak plantations inside wildlife reserves, 
in order to promote succession and improve the 
habitat for wild flora and fauna in the Western 
Ghats. © 2012 Gesellschaft für Ökologie. 
Published by Elsevier GmbH.

P. Imrat, S. Mahasawangkul, J. Gosálvez, 
P. Suthanmapinanth, P. Sombutputorn, S. 
Jansittiwate, N. Thongtip, A. Pinyopummin, B. 
Colenbrander, W. V. Holt & T.A.E. Stout
Effect of cooled storage on quality and DNA 
integrity of Asian elephant (Elephas maximus) 
spermatozoa
Reproduction, Fertility and Development 24 
(2012) 1105-1116
Abstract.  Artificial insemination (AI) is a 
potentially useful tool for breeding captive 
elephants because it facilitates efforts to 
minimise inbreeding. However, cooled storage 
of elephant semen markedly reduces fertility. 
This study compared the effects on semen-
quality parameters, including sperm DNA 
fragmentation, of storing elephant semen at 4°C 
or 15°C in a commonly-used diluent (TEST) or a 
diluent developed to protect against sperm DNA 
damage (BullMax). Storing elephant semen for 
>24 h in either extender at either temperature 
resulted in decreases in sperm motility, viability, 
acrosome integrity and DNA integrity (P<0.05); 
the decrease in motility was especially rapid. 
A subjective impression of circular sperm 
movement in TEST was confirmed by a higher 
curvilinear velocity and amplitude of lateral head 
displacement, but lower straight-line velocity 
and linearity than in BullMax. Initial percentages 
of spermatozoa with fragmented DNA (%SDF) 
did not differ between extenders or temperatures, 
but the rate of increase in %SDF during a 48-h 
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incubation at 37°C was higher in TEST than in 
BullMax (P<0.05). In conclusion, BullMax allows 
more linear movement and better preserves DNA 
stability of stored elephant spermatozoa than 
TEST. Sperm DNA stability during incubation 
at 37°C is a promising, discriminative parameter 
for selecting semen storage conditions of bulls 
for elephant AI.

S. Jadhav & M. Barua
The elephant vanishes: Impact of human–
elephant conflict on people’s wellbeing
Health & Place 18 (2012) 1356-1365
Abstract.  Human-wildlife conflicts impact 
upon the wellbeing of marginalised people, 
worldwide. Although tangible losses from such 
conflicts are well documented, hidden health 
consequences remain under-researched. Based 
on preliminary clinical ethnographic inquiries 
and sustained fieldwork in Assam, India, this 
paper documents mental health antecedents 
and consequences including severe untreated 
psychiatric morbidity and substance abuse. The 
case studies presented make visible the hidden 
mental health dimensions of human–elephant 
conflict. The paper illustrates how health impacts 
of conflicts penetrate far deeper than immediate 
physical threat from elephants, worsens pre-
existing mental illness of marginalised people, 
and leads to newer psychiatric and social 
pathologies. These conflicts are enacted and 
perpetuated in institutional spaces of inequality. 
The authors argue that both wildlife conservation 
and community mental health disciplines would 
be enhanced by coordinated intervention. The 
paper concludes by generating questions that are 
fundamental for a new interdisciplinary paradigm 
that bridges ecology and the clinic. © 2012 with 
permission from Elsevier.

W.K. Kiso, A. Asano, A.J. Travis, D.L. Schmitt, 
J.L. Brown & B.S. Pukazhenthi
Pretreatment of Asian elephant (Elephas 
maximus) spermatozoa with cholesterol-
loaded cyclodextrins and glycerol addition at 
4°C improves cryosurvival
Reproduction, Fertility and Development 24 
(2012) 1134-1142
Abstract.  Asian elephant spermatozoa are 
sensitive to chilling and do not respond well to 

cryopreservation. The objectives of the present 
study were to: (1) determine whether cholesterol 
content can be modified by preincubation of 
Asian elephant spermatozoa with cholesterol-
loaded cyclodextrin (CLC); and (2) assess the 
effects of CLC concentration(s), temperature 
at time of glycerol addition (22°C vs 4°C) and 
dilution medium on post-thaw sperm survival. 
Spermatozoa incubated with ≥1.5 mg CLC 
exhibited increased (P<0.05) cholesterol 
concentrations. Pretreatment of spermatozoa 
with 1.5 mg CLC resulted in improvements 
(P<0.05) in all post-thaw parameters. Glycerol 
addition at 4°C also improved all post-thaw 
parameters compared with 22°C. Dilution 
of thawed spermatozoa in an egg yolk-based 
medium improved (P<0.05) motility compared 
with Ham’s F-10 culture medium. In summary, 
our findings indicate that modifying cholesterol 
content within the plasma membrane improves the 
cryosurvival of Asian elephant spermatozoa. The 
development of an improved cryopreservation 
method that includes modification of membrane 
cholesterol and the addition of glycerol at 4°C, as 
reported in the present study, is an important step 
towards utilisation of cryopreserved spermatozoa 
in captive management of this species.

T.T.C. Lin
Cross-platform framing and cross-cultural 
adaptation: Examining elephant conservation 
in Thailand
Environmental Communication 6 (2012) 193-211
Abstract.  This case study investigates 
cross-platform framing process and framing 
alignment strategies of the world famous 
elephant conservation NGO. It examines how 
the intercultural adaptation facilitates the frame 
transformation against entrenched domesticated 
elephant traditions in Thailand. Besides web 
observation, this study conducted two field trips 
to interview the NGO staff and conservation 
experts, and observed human–elephant 
interaction. Enhancing the understanding of 
ecotourism, this study expands the framing 
theory by incorporating cross-platform and cross-
cultural adaptation factors and provides insights 
of an effective Asian ecotourism model which 
transcends cultural differences and overcomes 
resistance by disseminating culturally sensitive 
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and integrated framing strategies through various 
communication channels. © 2012 Taylor & 
Francis.

I. Lueders, K. Taya, G. Watanabe, Y. Yamamoto, 
T. Yamamoto, S. Kaewmanee, C.A. Niemuller, 
C. Gray, W.J. Streich & T.B. Hildebrandt
Role of the double luteinizing hormone peak, 
luteinizing follicles, and the secretion of 
inhibin for dominant follicle selection in Asian 
elephants (Elephas maximus)
Biology of Reproduction 85 (2011) 714-720
Abstract.  No permission to print it.

I. Lueders, C. Niemuller, P. Rich, C. Gray, R. 
Hermes, F. Goeritz & T.B. Hildebrandt
Gestating for 22 months: luteal development 
and pregnancy maintenance in elephants
Proc. of the Royal Society B 279 (2012) 3687-96
Abstract.  The corpus luteum, a temporally 
established endocrine gland, formed on the 
ovary from remaining cells of the ovulated 
follicle, plays a key role in maintaining the 
early mammalian pregnancy by secreting 
progesterone. Despite being a monovular 
species, 2–12 corpora lutea (CLs) were found on 
the elephant ovaries during their long pregnancy 
lasting on average 640 days. However, the 
function and the formation of the additional CLs 
and their meaning remain unexplained. Here, we 
show from the example of the elephant, the close 
relationship between the maternally determined 
luteal phase length, the formation of multiple 
luteal structures and their progestagen secretion, 
the timespan of early embryonic development 
until implantation and maternal recognition. 
Through three-dimensional and Colour Flow 
ultrasonography of the ovaries and the uterus, we 
conclude that pregnant elephants maintain active 
CL throughout gestation that appear as main 
source of progestagens. Two LH peaks during 
the follicular phase ensure the development of 
a set of 5.4 ± 2.7 CLs. Accessory CLs (acCLs) 
form prior to ovulation after the first luteinizing 
hormone (LH) peak, while the ovulatory CL 
(ovCL) forms after the second LH peak. After five 
to six weeks (the normal luteal phase lifespan), 
all existing CLs begin to regress. However, they 
resume growing as soon as an embryo becomes 
ultrasonographically apparent on day 49 ± 2. After 

this time, all pregnancy CLs grow significantly 
larger than in a non-conceptive luteal phase 
and are maintained until after parturition. The 
long luteal phase is congruent with a slow early 
embryonic development and luteal rescue only 
starts ‘lst minute’, with presumed implantation 
of the embryo. Our findings demonstrate a highly 
successful reproductive solution, different from 
currently described mammalian models. © 2012 
The Royal Society.

K.P. Lyashchenko, R. Greenwald, J. Esfandiari, 
S. Mikota, M. Miller, T. Moller, L. Vogelnest, 
K.P. Gairhe, S. Robbe-Austerman, J. Gai & W.R. 
Waters
Field application of serodiagnostics to identify 
elephants with tuberculosis prior to case 
confirmation by culture
Clinical and Vaccine Immunology 19 (2012) 
1269-1275
Abstract.  Three serologic methods for antibody 
detection in elephant tuberculosis (TB), the 
multiantigen print immunoassay (MAPIA), 
ElephantTB STAT-PAK kit, and DPP VetTB 
test, were evaluated using serial serum samples 
from 14 captive elephants infected with 
Mycobacterium tuberculosis in 5 countries. In 
all cases, serological testing was performed 
prior to the diagnosis of TB by mycobacterial 
culture of trunk wash or tissue samples collected 
at necropsy. All elephants produced antibody 
responses to M. tuberculosis antigens, with 13/14 
recognizing ESAT-6 and/or CFP10 proteins. 
The findings supported the high serodiagnostic 
test accuracy in detecting infections months to 
years before M. tuberculosis could be isolated 
from elephants. The MAPIA and/or DPP VetTB 
assay demonstrated the potential for monitoring 
antimycobacterial therapy and predicting TB 
relapse in treated elephants when continuously 
used in the posttreatment period. History of 
exposure to TB and past treatment information 
should be taken into consideration for proper 
interpretation of the antibody test results. Data 
suggest that the more frequent trunk wash culture 
testing of seropositive elephants may enhance the 
efficiency of the TB diagnostic algorithm, leading 
to earlier treatment with improved outcomes. © 
2012 American Society for Microbiology.
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A. Menargues, V. Urios, R. Limiñanaa & M. 
Mauri
Circadian rhythm of salivary cortisol in Asian 
elephants (Elephas maximus): A factor to 
consider during welfare assessment
J. of Applied Animal Welfare Science 15 (2012)
Abstract.  Elevated glucocorticoid levels during 
an extended time period might be a stress 
indicator in nonhuman animals. Therefore, 
knowledge of the circadian pattern of cortisol 
secretion is very important to correctly interpret 
data obtained for welfare assessment of animals 
in captivity through salivary cortisol. In order 
to define the circadian rhythm of salivary 
cortisol secretion in the Asian elephant (Elephas 
maximus), morning and evening saliva samples 
of 3 Asian elephants were collected and analyzed 
by radioimmunoassay. Significantly higher 
salivary cortisol concentrations were found in the 
morning than in the evening in all individuals. 
These results show that salivary cortisol of Asian 
elephants follows a diurnal pattern of secretion, 
which could be taken into account when using 
this methodology to assess welfare in captive 
Asian elephants. © 2012 Routledge.

C.L. Myhrvold, H.A. Stone & E. Bou-Zeid
What is the use of elephant hair?
PLoS ONE 7 (2012) e47018
Abstract.  The idea that low surface densities 
of hairs could be a heat loss mechanism 
is understood in engineering and has been 
postulated in some thermal studies of animals. 
However, its biological implications, both for 
thermoregulation as well as for the evolution of 
epidermal structures, have not yet been noted. 
Since early epidermal structures are poorly 
preserved in the fossil record, we study modern 
elephants to infer not only the heat transfer effect 
of present-day sparse hair, but also its potential 
evolutionary origins. Here we use a combination 
of theoretical and empirical approaches, and 
a range of hair densities determined from 
photographs, to test whether sparse hairs increase 
convective heat loss from elephant skin, thus 
serving an intentional evolutionary purpose. Our 
conclusion is that elephants are covered with hair 
that significantly enhances their thermoregulation 
ability by over 5% under all scenarios considered, 
and by up to 23% at low wind speeds where their 

thermoregulation needs are greatest. The broader 
biological significance of this finding suggests 
that maintaining a low-density hair cover can be 
evolutionary purposeful and beneficial, which 
is consistent with the fact that elephants have 
the greatest need for heat loss of any modern 
terrestrial animal because of their high body-
volume to skin-surface ratio. Elephant hair is 
the first documented example in nature where 
increasing heat transfer due to a low hair density 
covering may be a desirable effect, and therefore 
raises the possibility of such a covering for 
similarly sized animals in the past. This elephant 
example dispels the widely-held assumption 
that in modern endotherms body hair functions 
exclusively as an insulator and could therefore be 
a first step to resolving the prior paradox of why 
hair was able to evolve in a world much warmer 
than our own. © 2012 The Authors.

V. Nijman & C.R. Shepherd
The role of Lao PDR in the ivory trade
TRAFFIC Bulletin 24 (2012) 35-40
Abstract.  none.

B.F. Platt, S.T. Hasiotis & D.R. Hirmas
Empirical determination of physical controls 
on megafaunal footprint formation through 
neoichnological experiments with elephants
Palaios 27 (2012) 725-737
Abstract.  We performed a series of 
neoichnological experiments with elephants to 
investigate the relationship between the various 
factors involved in controlling megafaunal 
footprint formation. Our ultimate goal was to 
provide a means to calculate original sedimentary 
properties of fossil-footprint–bearing siliciclastic 
rocks, especially those containing sauropod 
dinosaur tracks. Previous semiquantitative 
and model-based research identified multiple 
variables that influence footprint creation and 
preservation, but no rigorous, empirically based 
models have been constructed. We conducted 
track-making trials with experimental sediments 
and one adult female African elephant (Loxodonta 
africana) and one adult female Asian elephant 
(Elephas maximus) in a zoo setting. Data collected 
included track dimensions, sediment particle 
size distribution, sediment bulk density (ρb), 
volumetric water content of the sediment (θv), 
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and trackmaker walking velocity (v) and weight. 
We performed multiple regression analysis with 
a backward elimination technique to obtain the 
following relationship: Vn = 0.812θv

2 - 26.4θv - 
157ρb - 20.5v + 518, where Vn is track volume 
normalized by track length, measured in cm2, θv 
is in percent, ρb is measured in g/cm3, and v is 
measured in m/s. We demonstrate the utility of 
this equation by calculating the original moisture 
content of sauropod-track–bearing siltstone and 
sandstone beds in the Upper Jurassic Morrison 
Formation. Original water content values are 
extremely useful for paleoenvironmental and 
paleohydrological interpretations of sediments 
and paleosols. Furthermore, paleoclimate studies 
can benefit greatly from original soil moisture 
values calculated from megafaunal footprints 
associated with paleosols. © 2012 SEPM.

J.K. Rattan, P.F.J. Eagles & H.L. Mair
Volunteer tourism: its role in creating 
conservation awareness
Journal of Ecotourism 11 (2012) 1-15
Abstract.  This paper explores the perceptions 
of the impact that volunteer tourism has on the 
conservation awareness of non-volunteer tourists 
at the Elephant Nature Park (ENP) in Chiang 
Mai, Thailand. The ENP is a privately owned 
sanctuary that rehabilitates injured and abused 
elephants and relies on tourism and volunteer 
tourism for its upkeep. Data for this study were 
obtained through the use of self-administered 
questionnaires administered to 200 participants 
during both their pre-visit and post-visit at 
the ENP. Results showed that after spending 
time at the park, visitors’ awareness about 
volunteer tourism increased. Participants felt 
that volunteer tourism increases awareness about 
conservation issues and volunteering, makes 
a considerable contribution to conservation, 
and brings necessary funding to conservation 
projects. Furthermore, non-volunteer tourists 
also expressed an interest in volunteering at the 
ENP, volunteering at home, and donating money 
to animal conservation organisations. The model 
of volunteer tourism utilised by the ENP was 
thus shown to be an effective tool for creating 
awareness about domestic elephant conservation 
issues in non-volunteer tourists. © 2012 Taylor 
& Francis.

P.B. Roy & R. Sah
Economic loss analysis of crops yield due to 
elephant raiding: A case study of Buxa Tiger 
Reserve (West), West Bengal, India
Journal of Economics and Sustainable 
Development 3 (2012) 83-88
Abstract.  The aim of this study is to analyze 
the pattern of crop damage by elephant raiding 
that has been prevailing around Buxa Tiger 
Reserve (BTR), West Bengal, India, particularly 
at its western parts due to growth of substantial 
quantity of nutritious food. The work has been 
done based on the data collected from official 
records and through a structured questionnaire, 
the analysis of those shows that the extent of 
damage is highly significant from economic 
point of view and a huge amount of financial loss 
is realized by the farmers living here very often. 
To handle this loss, few conservative proposals 
have been suggested.

C. Santiapillai, B. Read, G. Jacobson, S. 
Wijeyamohan & S. Rambukpotha
A paradigm shift in the management of musth 
among bull elephants in captivity in Sri Lanka
Ceylon Journal of Science (Biological Sciences) 
40 (2011) 25-32
Abstract.  The phenomenon of musth among 
Asian elephants has been known since ancient 
times. Musth is a temporary post-pubertal, 
reproductive phenomenon commonly observed 
in the healthy male Asian elephant (Elephas 
maximus) both in the wild and in captivity. 
However, the treatment of musth bulls in Asia has 
remained almost unchanged. The traditional way 
of dealing with musth bulls involves restraining 
the animals by tethering them to trees and 
reducing the food intake so as to weaken them, 
with the assumption that they would drop out of 
musth faster. But such methods can cause severe 
wounds on the legs from the ropes used to tie 
the animals, and make the bulls more aggressive 
and traumatic, thereby posing a serious danger to 
their keepers or mahouts. The alternative method 
described in the paper provides a strong, safe, and 
secure tool for the management of musth bulls in 
captivity. The method not only assures the safety 
of the bulls but ensures that of the mahouts as 
well. Being a predominantly Buddhist country, 
Sri Lanka can lead the way in promoting the bull 
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pen as an alternative tool in the management of 
bulls in musth, while assuring the utmost safety 
of their keepers.

L. Sariya, J. Chatsirivech, P. Suksai, W. Wiriyarat, 
A. Songjaeng, S. Tangsudjai, O. Kanthasaewee, 
U. Maikaew & K. Chaichoun
Development of a SYBR Green I-based 
real-time PCR for detection of elephant 
endotheliotropic herpesvirus 1 infection in 
Asian elephants (Elephas maximus)
Journal of Virological Methods 185 (2012) 160-
165
Abstract.  Elephant endotheliotropic herpesvirus 
1 (EEHV1) can cause fatal hemorrhagic disease 
in Asian elephants (Elephas maximus). Several 
studies have described this virus as a major threat 
to young Asian elephants. A SYBR Green I-based 
real-time polymerase chain reaction (PCR) was 
developed to identify EEHV1 on trunk swabs 
and necropsied tissues. Two of 29 (6.9%) trunk 
swab samples from healthy Asian elephants were 
positive for EEHV1. The viruses were analyzed 
and classified as EEHV1A based on 231 
nucleotides of the terminase gene. Necropsied 
spleen and heart tissue showed the highest level 
and second highest levels of DNA virus copy 
accumulation, respectively. The detection limit 
of the test was 276 copies/μl of DNA. There 
was no cross-reaction with other mammalian 
herpesviruses, such as herpes simplex virus 1 
and equine herpesvirus 2. Inter- and intra-assay 
showed low coefficients of variation values 
indicating the reproducibility of the test. The 
results indicated that the test can be practically 
used for epidemiological study, clinical diagnosis, 
and management and control of EEHV1. © 2012 
with permission from Elsevier.

A.H.M.R. Sarker & E. Røskaft
Farmer characteristics and their perception 
of Asian elephants (Elephas maximus) as an 
agricultural pest in Bangladesh
International Journal of Biodiversity and 
Conservation 4 (2012) 560-572
Abstract.  We explored the degree to which 
Bangladeshi farmers perceive Asian elephants 
(Elephas maximus) as agricultural pests, as related 
to the type of farming and other characteristics of 
the farmers. We analysed the size and cropping 

patterns of farms raided by wild elephants, the 
extent and nature of crop loss, the months and 
timing of crop raiding, and the size of the crop-
raiding elephants’ herds. The average loss for all 
crops increased with distance from the park up to 
300 m and then decreased with greater distance. 
The greatest loss due to crop raiding was 
associated with specific crops. Farmers incurred 
the greatest mean losses in terms of cost from 
rice, vegetables, banana, and teak. The highest 
proportion of small losses occurred during the 
early evening, while the greatest financial losses 
occurred during late evening. Wild elephants 
raided crops throughout most of the year, but 
the greatest loss and cost were incurred during 
the monsoon season. The proportion of crops 
lost varied with the size of the crop-raiding 
elephant’s herd and the duration of crop-raiding. 
Differences were found in the views of farmers 
regarding the perceptions towards elephant as 
pest. © 2012 Academic Journals.

R. Sharma, B. Goossens, C. Kun-Rodrigues, T. 
Teixeira, N. Othman, J.Q. Boone, N.K. Jue, C. 
Obergfell, R.J. O’Neill & L. Chikhi
Two different high throughput sequencing 
approaches identify thousands of de novo 
genomic markers for the genetically depleted 
Bornean elephant
PLoS ONE 7 (2012) e49533
Abstract.  High throughput sequencing 
technologies are being applied to an increasing 
number of model species with a high-quality 
reference genome. The application and analyses 
of whole-genome sequence data in non-model 
species with no prior genomic information 
are currently under way. Recent sequencing 
technologies provide new opportunities for 
gathering genomic data in natural populations, 
laying the empirical foundation for future 
research in the field of conservation and 
population genomics. Here we present the case 
study of the Bornean elephant, which is the most 
endangered subspecies of Asian elephant and 
exhibits very low genetic diversity. We used two 
different sequencing platforms, the Roche 454 
FLX (shotgun) and Illumina, GAIIx (Restriction 
site associated DNA, RAD) to evaluate the 
feasibility of the two methodologies for the 
discovery of de novo markers (single nucleotide 
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polymorphism, SNPs and microsatellites) 
using low coverage data. Approximately, 
6683 (shotgun) and 14,724 (RAD) SNPs were 
detected within our elephant sequence dataset. 
Genotyping of a representative sample of 194 
SNPs resulted in a SNP validation rate of ~ 83-
94% and 17% of the loci were polymorphic with a 
low diversity (Ho = 0.057). Different numbers of 
microsatellites were identified through shotgun 
(27,226) and RAD (868) techniques. Out of all 
di-, tri-, and tetra-microsatellite loci, 1706 loci 
had sufficient flanking regions (shotgun) while 
only 7 were found with RAD. All microsatellites 
were monomorphic in the Bornean but poly-
morphic in another elephant subspecies. Despite 
using different sample sizes, and the well 
known differences in the two platforms used 
regarding sequence length and throughput, the 
two approaches showed high validation rate. The 
approaches used here for marker development 
demonstrate the utility of high throughput 
sequencing technologies as a starting point for 
the development of genomic tools in a non-
model species and in particular for a species with 
low genetic diversity. © 2012 The Authors.

J.J. Stanton, S. Nofs, R. Peng, G.S. Hayward, & 
P.D. Ling
Development and validation of quantitative 
real-time polymerase chain reaction 
assays to detect elephant endotheliotropic 
herpesviruses-2, 3, 4, 5, and 6
Journal of Virological Methods 186 (2012) 73-77
Abstract.  Elephant endotheliotropic herpes-
viruses (EEHVs) can cause lethal hemorrhagic 
disease in both African and Asian elephants. At 
least seven EEHV types have been described, 
and sensitive real-time PCR tests have been 
developed for EEHV1A and 1B, which are 
associated with the majority of characterized 
Asian elephant deaths. Despite growing 
knowledge of the different EEHV types, the 
prevalence of each type within African and Asian 
elephants remains to be determined and there is 
considerable need for diagnostic tests to detect 
and discriminate between each EEHV species 
for clinical management of African and Asian 
elephants that develop illness from one or more 
of these viruses. To begin to address these issues, 
we developed real-time PCR assays for EEHV2, 

3, 4, 5, and 6. Overall, each assay had robust PCR 
efficiency, a dynamic linear range over 5 log10 
concentrations, a limit of detection of 10 copies/
test reaction with 100% sensitivity, and low intra- 
and inter-assay variability. Each assay proved 
to be specific for the EEHV targets for which it 
was designed, with the exception of EEHV3 and 
EEHV4, which was expected because of greater 
DNA sequence similarity between these two 
EEHV species than the others. These new tools 
will be useful for conducting surveys of EEHV 
prevalence within captive and range country 
elephants, for diagnostic testing of elephants 
with suspected EEHV-associated disease, and 
for managing the treatment of elephants with 
EEHV-induced illness. © 2012 with permission 
from Elsevier.

A.S. Stoeger, D. Mietchen, S. Oh, S. de Silva, 
C.T. Herbst, S. Kwon & W.T. Fitch
An Asian elephant imitates human speech
Current Biology 22 (2012) 2144-2148
Abstract.  Vocal imitation has convergently 
evolved in many species, allowing learning and 
cultural transmission of complex, conspecific 
sounds, as in birdsong. Scattered instances also 
exist of vocal imitation across species, including 
mockingbirds imitating other species or parrots 
and mynahs producing human speech. Here, 
we document a male Asian elephant (Elephas 
maximus) that imitates human speech, matching 
Korean formants and fundamental frequency 
in such detail that Korean native speakers can 
readily understand and transcribe the imitations. 
To create these very accurate imitations of 
speech formant frequencies, this elephant 
(named Koshik) places his trunk inside his 
mouth, modulating the shape of the vocal tract 
during controlled phonation. This represents a 
wholly novel method of vocal production and 
formant control in this or any other species. 
One hypothesized role for vocal imitation is to 
facilitate vocal recognition by heightening the 
similarity between related or socially affiliated 
individuals. The social circumstances under 
which Koshik’s speech imitations developed 
suggest that one function of vocal learning 
might be to cement social bonds and, in unusual 
cases, social bonds across species. © 2012 with 
permission from Elsevier.
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S. Tangyuenyong, N. Viriyakhasem, S. Aungsu-
chawan, S. Peansukmanee, C. Thitaram, P. 
Kongtawelert & S. Ongchai
Catabolism of Asian elephant cartilage matrix 
biomolecules in explant culture
KKU Veterinary Journal 22 (2012) 107-123
Abstract.  OBJECTIVE—To attempt to culture 
and study articular cartilage biomolecules 
in Asian elephant. MATERIALS AND 
METHODS—Elephant articular cartilages were 
dissected from knee joint. The explants were 
then incubated in culture medium containing 
antibiotics in a humidified incubator with 5% 
CO2 at 37°C for 3-28 days, under condition of 
10 ng/ml IL-1b-induced cartilage degradation, 
compare to left untreated as control. At the 
end of incubation, the conditioned media were 
collected to measure the quantity of hyaluronan 
(HA), sulfated glycosaminoglycan (s-GAG) 
and the matrix metalloproteinase-2 (MMP-
2) activity by competitive inhibition-based-
ELISA, colorimetric dye binding assay and 
gelatin zymography respectively. The remaining 
of collagen and uronic acid content in cartilage 
tissue were investigated by colorimetric dye 
binding assays. RESULTS—IL-1b treated group 
showed 74% higher HA release than control 
(P<0.05) but there was no statistical difference in 
s-GAG release. MMP-2 activity was found to be 
71% lower in IL-1b treated group than in control. 
The remaining of collagen and uronic acid in the 
explant tissues tended to be greater in the IL-1b 
treated group when compared to the control. The 
explant tissue section stained with Hematoxylin-
Eosin and Safranin-O showed no significant 
difference in chondrocyte number and matrix 
profile; however, cell size in IL-1b treated group 
was likely to be bigger than that in the control. 
CONCLUSION—The achievement on cartilage 
explants culture and monitoring the marker 
substance of articular cartilage degradation 
provides the academic significance for further 
investigation of osteoarthritis in elephants. 
[Figures in English, text in Thai.]

V. Thuppil & R.G. Coss
Using threatening sounds as a conservation 
tool: Evolutionary bases for managing 
human–elephant conflict in India
Journal of International Wildlife Law & Policy 

15 (2012) 167-185
Abstract.  none.

Y. Trisurat, N. Bhumpakphan, D.H. Reed & B. 
Kanchanasaka
Using species distribution modeling to set 
management priorities for mammals in 
northern Thailand
J. for Nature Conservation 20 (2012) 264–273
Abstract.  Rapid deforestation has occurred in 
northern Thailand and is expected to continue. 
Thus, identification and protection of sufficient 
amounts of the highest quality habitat is urgent. 
Wildlife occurrence data were gathered along 
wildlife trails and patrolling routes in protected 
areas and forest patches outside of protected 
areas. Geographic Information Systems, bio-
physical and anthropogenic variables were used to 
generate suitable habitats for 17 mammal species 
using maximum entropy theory (MAXENT). 
Suitable habitats for all species were aggregated, 
and used to set priorities for wildlife conservation 
in northern Thailand. In addition, predicted 
deforestation was overlaid on moderate and high 
priority areas to determine future wildlife threats 
and aid decision-making concerning which areas 
to protect. The results revealed that the total extent 
of suitable habitats for the studied species covers 
approximately 37% of the region. Nearly 70% of 
the total habitat for endangered and vulnerable 
species is predicted in large and contiguous 
protected areas. Threatened areas with high 
biodiversity encompass approximately 1.9% of 
the region, and 66% of this figure is predicted 
to occur in existing protected areas. Based on 
the model outcomes, we recommend reducing 
human pressures, enhancing the density of prey 
species and conservation outside protected areas, 
as well as increasing connectivity of suitable 
habitats among protected areas that are too small 
to maintain viable populations in isolation. © 
2012 with permission from Elsevier.

S. Verma-Kumar, D. Abraham, N. Dendukuri, 
J.V. Cheeran, R. Sukumar & K.N. Balaji
Serodiagnosis of tuberculosis in Asian 
elephants (Elephas maximus) in Southern 
India: A latent class analysis
PLoS ONE 7 (2012) e49548
Abstract.  Background: Mycobacterium tuber-
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culosis, a causative agent of chronic tuberculosis 
disease, is widespread among some animal 
species too. There is paucity of information on 
the distribution, prevalence and true disease 
status of tuberculosis in Asian elephants (Elephas 
maximus). The aim of this study was to estimate 
the sensitivity and specificity of serological tests 
to diagnose M. tuberculosis infection in captive 
elephants in southern India while simultaneously 
estimating sero-prevalence. Methodology/
Principal Findings: Health assessment of 
600 elephants was carried out and their sera 
screened with a commercially available rapid 
serum test. Trunk wash culture of select rapid 
serum test positive animals yielded no animal 
positive for M. tuberculosis isolation. Under 
Indian field conditions where the true disease 
status is unknown, we used a latent class model 
to estimate the diagnostic characteristics of an 
existing (rapid serum test) and new (four in-house 
ELISA) tests. One hundred and seventy nine sera 
were randomly selected for screening in the five 
tests. Diagnostic sensitivities of the four ELISAs 
were 91.3–97.6% (95% Credible Interval (CI): 
74.8–99.9) and diagnostic specificity were 89.6–
98.5% (95% CI: 79.4–99.9) based on the model 
we assumed. We estimate that 53.6% (95% CI: 
44.6–62.8) of the samples tested were free from 
infection with M. tuberculosis and 15.9% (97.5% 
CI: 9.8 - to 24.0) tested positive on all five tests. 
Conclusions/Significance: Our results provide 
evidence for high prevalence of asymptomatic 
M. tuberculosis infection in Asian elephants in 
a captive Indian setting. Further validation of 
these tests would be important in formulating 
area-specific effective surveillance and control 
measures. © 2012 The Authors.

J. Whilde & N. Marples
Effect of a birth on the behavior of a family 
group of Asian elephants (Elephas maximus) 
at Dublin Zoo
Zoo Biology 31 (2012) 442-452
Abstract.  Elephants in the wild live in herds 
of related females from several generations. 
Zoos, therefore, tend to house elephants in 
female groups, consisting where possible of 
related individuals. This type of group structure 
is very beneficial as it allows group members to 
experience events such as births in the group, and 

means that natural social interactions can take 
place between the group members. The behavior 
of four related female Asian elephants (Elephas 
maximus) at Dublin Zoo was recorded before and 
after the birth of a calf, to examine what effects 
it would have on the behavior and associations 
in the elephant group. The mother of the calf 
significantly decreased the amount of time she 
spent walking after the birth and the aunt of the 
calf showed significant decreases in both walking 
and standing. The mother spent the majority of 
her time closest to her calf after the birth, but 
the proportion of time she spent with each of the 
other individuals in the group did not change. 
The associations of the aunt also did not change 
after the birth. The older sister of the newborn 
calf increased the proportion of time she spent 
nearest to her mother after the calf was born, 
and reduced the time she spent close to another 
young elephant in the group. The new calf seems 
to have been successfully assimilated into the 
elephant group. © 2011 Wiley Periodicals, Inc.

M. Wierer, A.K. Schrey, R. Kühne, S.E. Ulbrich 
& H.H.D. Meyer
Alanine exchange directs ligand specificity of 
the elephant progestin receptor
PLoS ONE 7 (2012) e50350
Abstract.  The primary gestagen of elephants is 
5α-dihydroprogesterone (DHP), which is unlike 
all other mammals studied until now. The level 
of DHP in elephants equals that of progesterone 
in other mammals, and elephants are able to 
bind DHP with similar affinity to progesterone 
indicating a unique ligand-binding specificity of 
the elephant progestin receptor (PR). Using site-
directed mutagenesis in combination with in vitro 
binding studies we here report that this change in 
specificity is due to a single glycine to alanine 
exchange at position 722 (G722A) of PR, which 
specifically increases DHP affinity while not 
affecting binding of progesterone. By conducting 
molecular dynamics simulations comparing 
human and elephant PR ligand-binding domains 
(LBD), we observed that the alanine methyl 
group at position 722 is able to push the DHP 
A-ring into a position similar to progesterone. 
In the human PR, the DHP A-ring position is 
twisted towards helix 3 of PR thereby disturbing 
the hydrogen bond pattern around the C3-keto 
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group, resulting in a lower binding affinity. 
Furthermore, we observed that the elephant PR 
ligand-binding pocket is more rigid than the 
human analogue, which probably explains the 
higher affinity towards both progesterone and 
DHP. Interestingly, the G722A substitution is not 
elephant-specific, rather it is also present in five 
independent lineages of mammalian evolution, 
suggesting a special role of the substitution for 
the development of distinct mammalian gestagen 
systems. © 2012 The Authors.

M.A. Wong, R. Isaza, J.K. Cuthbert, D.E. Brooks 
& D.A. Samuelson
Periocular anterior adnexal anatomy and 
clinical adnexal examination of the adult 
Asian elephant (Elephas maximus)
Journal of Zoo and Wildlife Medicine 43 (2012) 
793-801
Abstract.  Formalin preserved ocular-associated 
anterior adnexa tissues from five necropsied Asian 
elephants (Elephas maximus) were dissected 
with attention to the palpebrae, conjunctiva, 
nictitating membranes, nasolacrimal ducts, and 
periocular glandular tissues. Gross and histologic 
examination revealed that lacrimal and tarsal 
glands were not present. Evidence of the lacrimal 
drainage apparatus, including lacrimal punctae 
or any remnant of lacrimal sacs, was also 
absent. In contrast, well-developed sebaceous 
glands associated with accessory hairs along the 
palpebrae were exceptionally abundant. Mixed-
secreting accessory lacrimal glands were noted 
in the deep stroma posterior to the tarsus of 
both palpebrae and the gland of the nictitating 

membrane. Apparently, the Asian elephant has 
developed a novel tear system in the absence of 
lacrimal and tarsal (meibomian) glands. Clinical 
examinations and bacterial cultures of the visible 
periocular tissues were performed on eight living 
adult Asian elephants to confirm the postmortem 
anatomic findings and provide guidance to the 
clinician during examination of the elephant 
conjunctiva. © 2012 American Association of 
Zoo Veterinarians.

Y. Yamamoto, N. Yuto, T. Yamamoto, S. 
Kaewmanee, O. Shiina, Y. Mouri, E. Narushima, 
M. Katayanagi, K. Sugimura, K. Nagaoka, G. 
Watanabe & K. Taya
Secretory pattern of inhibin during estrous 
cycle and pregnancy in African (Loxodonta 
africana) and Asian (Elephas maximus) 
elephants
Zoo Biology 31 (2012) 511-522
Abstract.  The ovary of female elephants has 
multiple corpora lutea (CL) during the estrous 
cycle and gestation. The previous reports clearly 
demonstrated that inhibin was secreted from 
lutein cells as well as granulosa cells of antral 
follicles in cyclic Asian elephants. The aim of this 
study is to investigate the inhibin secretion during 
the pregnancy in African and Asian elephants. 
Two African elephants and two Asian elephants 
were subjected to this study. Circulating levels 
of immunoreactive (ir-) inhibin and progesterone 
were measured by radioimmunoassay. Four 
pregnant periods of an African elephant and 
three pregnant periods of an Asian elephant were 
analyzed in this study. Circulating levels of ir-
inhibin started to increase at 1 or 2 week before 
the ovulation and reached the peak level 3 or 4 
weeks earlier than progesterone during the estrous 
cycle in both African and Asian elephants. After 
last luteal phase, the serum levels of ir-inhibin 
remained low throughout pregnancy in both an 
African and an Asian elephant. The mean levels of 
ir-inhibin during the pregnancy were lower than 
the luteal phase in the estrous cycle despite high 
progesterone levels were maintained throughout 
the pregnancy. These results strongly suggest that 
CL secrete a large amount of progesterone but 
not inhibin during the pregnancy in elephants. © 
2011 Wiley-Liss, Inc.Yala National Park (Sri Lanka)
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1.  Dead elephants likely to be kept as 
specimens (Vietnam) 

Tuoi Tre News - 27.8.2012 

Two wild adult elephants, one male and one 
female, that were found dead in Yok Don National 
Park in Dak Lak Province last Saturday may 
be kept as specimens, as proposed by a Hanoi-
based animal museum, said Hoang Van Xuan, 
the park’s deputy director. In accordance with 
applicable regulations, the bodies of the animals 
were set to be destroyed, but this may not happen 
since the museum has asked the park to transfer 
the bodies to it so they can be kept as specimens. 

After examining the scene, concerned agencies 
concluded that the animals had been killed for 
their tusks, and the killings might have been 
carried out the previous week. The dead animals 
belonged to a herd of 20 wild elephants that has 
appeared in the park from time to time. 

Since the beginning of this year, six wild elephants 
have been killed in this Central Highlands 
province by poachers, further decreasing the 
local elephant population, authorities reported.  
In April alone, three wild elephants were killed 
in Ea Sup District and many parts of their 
bodies, including their tusks, were taken away, 
authorities said. 

2.  Rare baby makes history (Thailand) 

The Nation - 25.8.2012  
 
Early on April 17 a baby elephant was born in 
a wilderness reserve in central Thailand. This 
was an important moment not just for Jarunee, a 
15-year-old former tourist elephant from Surin, 
who had carried the baby inside her for 22 months 
but the staff at the Sublangka Wildlife Sanctuary 
near Lop Buri, who had been waiting for this day.

Gajah 37 (2012) 65-74

News Briefs

Compiled by Jayantha Jayewardene, Editor

Sublangka valley is one of three sites in the Central, 
North and Northeast regions - about 1.1 million 
rai of wilderness in total - used by the Elephant 
Reintroduction Foundation, a Royal-initiated 
Thai non-profit organisation that releases captive 
elephants back to the forest. The Reintroduction 
Foundation has been working towards this goal - 
healthy individuals rejuvenating their herd back 
in their natural habitat - for 10 years.

Creating an opportunity for Asian elephants to be 
reintroduced to natural habitat is one way to help 
ensure they survive. Thailand has about 4000 
elephants - a captive population of about 2800, 
mainly in tourist facilities, plus 1200 to 1500 in 
the wild. Many of the wild elephants are on the 
Thai-Myanmar border, but these beasts are often 
at risk of being poached for logging, killed for 
meat or ivory, or having their children captured 
and sold to Thai tourist camps.

3.  46 elephants killed in train-hits in last three 
years (India) 

Press Trust of India - 30.8.2012 
 
Forty-six elephants have been killed on rail tracks 
in the country since 2009, with the Northeast 
Frontier Railway (NFR) accounting for the 
maximum number of pachyderm deaths, the 
government said today. A total of 36 elephants 
were killed, including five till August 15, alone 
in NFR. While in 2009, nine elephants were 
killed in train-hits, the casualty rose to 20 in 2010 
across the country. However, casualty decreased 
next year to nine and till August 15, the figure 
stood at eight. 
 
Railways have undertaken several steps to 
prevent elephant casualties. It is holding regular 
meetings with Environment and Forest Ministry 
to take remedial measures. Elephant corridors 
have been identified by the Forest department 
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and on such corridors speed restrictions have 
been imposed and signage boards provided to 
warn train drivers.  

4. Perhilitan Captures Wild Elephant In 
Jelawang (Malaysia) 

Bernama.com - 15.9.2012 

The Kelantan Wildlife and National Parks 
Department (Perhilitan) has captured a wild 
elephant in a forest reserve near Kampung 
Sungai Batu, Jelawang, about 70 km from here 
yesterday. The male elephant was caught by four 
members of the department’s Elephant Action 
Unit (UTG). At the time of its capture, it was 
roaming with a herd after damaging crops in a 
nearby area about 10 am.

“The elephant was caught, following complaints 
from villagers who claimed two elephants had 
damaged their banana and rubber crops since 
early this month. It is believed that the animal was 
from a group of elephants in the Jentiang Forest 
Reserve. Villages affected by the herd include 
Kampung Jerimbong, Andek, Kampung Keluat, 
Ladang Taku, Kampung Bahagia, Kampung 
Bantan, Kampung Jenal and Kampung Jelawang. 
Meanwhile, villagers in high-risk areas have 
been advised to report any sighting of elephants 
to Perhilitan for further action. 

5.  Train derailed after hitting jumbo (Sri 
Lanka) 

The Sunday Times - 16.9.2012 

The human-elephant conflict took a slightly new 
turn when a wild elephant was knocked down 
by a Colombo bound train at Kekirawa in the 
Anuradhapura District killing the elephant and 
causing the train to derail. The train, which was 
travelling on Friday night from Trincomalee to 
Colombo came to a halt when the elephant was 
hit at around 11 pm at Nelliyagma near Kekirawa. 
No one on the train was injured in the incident. 

Last year the human-elephant conflict killed 200 
elephants and 48 people, according to statistics 
of the Forest Conservation Department. Over the 

past 19 years an average of 148 elephants and 59 
humans have been killed per year, it said. 

6.  Menacing elephant captured in Cambodia  

Sky News - 22.9.2012

A 16-year-old male elephant that has menaced 
Cambodian villagers and destroyed their crops 
has been captured and re-homed at a wildlife 
centre. Reuters reports that Sakor destroyed 
buildings, charged vehicles and injured cattle in 
the province of Koh Kong for over a year. A three 
day operation was launched to move the elephant 
to the Phnom Tamao Wildlife Rescue Centre. 

‘He’s caused a lot of problem along the National 
Road 48, caused several car crashes and he’s been 
making inroads into the sugar cane plantation. 
Local people, although they all love him, they’re 
kind of angry. If we don’t capture him then he 
will cause trouble and ultimately will probably 
be killed himself,’ Nick Mark, the Director of 
Wildlife Alliance, told Reuters. 

Once the elephant was sedated a crane was need 
to move the four tonne elephant.  It is unlikely 
Sakor will be returned to the wild but Mark from 
the Wildlife Alliance said the elephant would 
become a proud father and a partner to one of the 
other female elephants at the wildlife centre. 

7. Hakka Patas’ claims most elephants (Sri 
Lanka) 

The Nation - 23.9.2012

Human-elephant conflict is dramatically on the 
rise. It has become one of the major issues in the 
fight to save Asia’s endangered elephants. Sri 
Lanka Department of Wildlife claimed that 117 
elephants and 30 men were killed up to June this 
year, mostly due to human-elephant conflicts. 
“Main cause of the deaths is human activities and 
a few are natural deaths,” Wildlife Department 
spokesman told The Nation. In 2011, the total 
number of elephant deaths was 255. 

“Irate farmers and terrified villagers react to crop 
depredation and damage to people by killing 
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elephants,” he added. Most of those elephants 
were killed by gunshots, electrocution, poisoning 
and explosives hidden inside vegetables and 
fruits. “Some people use ‘hakka patas’ to kill 
these animals. They would hide this inside a 
pumpkin or melon. Once an elephant eats this 
it will explode inside its mouth,” he said. “The 
elephants injured by ‘hakka patas’ cannot be 
cured. But all their efforts were in vain since the 
explosion causes severe damage to the elephant’s 
brain,” he said. 

“Baby elephants are most likely to be injured 
by these dreadful acts. They suffer a lot before 
they die,” he lamented. Wildlife Department 
is ready to take stern action against people 
who are responsible for the elephant deaths. 
“If there is any information, please inform the 
Wildlife Department. They will be given stern 
punishment,” Department spokesperson stated. 

8.  90 jumbos electrocuted in 5 years (India) 

IBN Live - 24.9.2012 

As many as 600 elephants have died in the state 
in the last five years, according to the records 
of the Forest Department. Among these, 90 
pachyderms died of electrocution. One of the 
main reasons for the electrocution of pachyderms 
is illegal drawing of electricity to the fences for 
protecting crops from wild elephants. Besides, 
the sagging electricity line inside national parks 
and sanctuaries are also resulting in the death of 
wild elephants, the forest officials said. 

Electrocution has claimed lives of nine elephants 
in 2007-08, 19 in 2008-09, 22 in 2009-10, 13 
in 2010-11, 15 in 2011-12 and seven lives of 
elephants till July 31, 2012, they added. Taking 
a serious note of these figures, senior officials 
of the forest department held a discussion with 
the officials of electricity supply companies 
(ESCOMs) and requested them for regular 
monitoring of the power line. 

The elephants die on the spot if they try to 
gatecrash into the fields. This is rampant in four 
districts, which come under the Mysore Elephant 
Reserve. Apart from this, it has recommended 

putting the spike guard on every electric pole 
put up in forests so that the elephants do not go 
near it and there should be sagging of wire drawn 
between two poles. 

Now, the police are booking cases against 
farmers who are drawing electricity illegally by 
adding sections under the IPC and CrPC. This 
has increased in the rate of conviction. 

9.  Jumbo job for foresters during migration 
season (India) 

The Asian Age - 30.9.2012 

As October approaches, forest department 
officials in the Coimbatore region gear up for 
their annual challenge the migration of elephants 
in the Nilgiris biosphere. This is because the 
wild jumbos passing through the borders of the 
textile town raid farms and villages along the 
way. Following the massive intrusions by herds 
of elephants into Thadagam, Thudiyalur and 
the surrounding areas in the past few years, the 
forest department focused on these regions and 
has been reasonably successful. 

The elephant-proof trenches (EPTs) and other 
precautionary measures such as solar fencing 
and providing drinking water facility in the forest 
areas have drastically reduced animal movement 
in these areas. However the problems have begun 
this year on the western side as a few herds have 
been wreaking havoc in Ettimadai, Madukarai 
and other areas on the Palakkad road. Despite 
constant monitoring and other efforts, people 
still continue to get killed by jumbos although the 
numbers have reduced this year.  

Dry rivers drive wild animals to villages. With 
the monsoon playing hide and seek, most water 
holes in the forests of the Nilgiris are drying 
up, forcing elephants and gaurs to wander into 
nearby villages in search of food and water. The 
animals are only moving in what they consider 
their home range. So the growing man-elephant 
conflict we are seeing today can reduce only if 
forests return to the way the way before human 
intrusion. 
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10.  Four elephants electrocuted in Odisha 
(India) 

Press Trust of India - 7.10.2012 
 
In a suspected case of poaching, at least four 
elephants were found electrocuted in Odisha’s 
Ganjam district, Forest Department sources said 
today. The animals died after coming in contact 
with electric wires apparently laid by poachers. 
Forest personnel recovered the carcasses of a 
35-year-old female elephant and its two-month-
old male calf from a cashew jungle in Kanakhai 
jungle under Khallikote forest range this morning. 

Though injury marks due to electric shock were 
visible on the calf, the exact cause of the death 
could only be ascertained after post mortem. 
Forest personnel, however, did not find any 
electric wire from the spot. It was the third such 
incident within ten-days, where the poachers 
killed at least five elephants, including two calves 
and a tusker.  

While a female elephant and its six-month-old 
calf were found dead in cashew jungle near 
Karadabani in Gallery forest range in Ghumusara 
(North) forest division yesterday, a tusker was 
electrocuted in Karchuli jungle under Buguda 
forest range on September 26 last.  

11.  No one can save Vietnam’s elephants? 

VietNamNet - 12.10.2012 

The serious poaching which has not been eased 
over the last many years has led to the sharp fall 
of the number of elephant individuals in Vietnam, 
from 1500-2000 in 1990s to tens of elephants 
now. Three years ago, FFI, an international flora 
and fauna conservation organization, gave the 
warning that the then 150 elephant individuals 
were in the danger of becoming extinct.

An elephant conservation centre has been built in 
the National Park in Dak Lak province, becoming 
the residence place for a herd of 29 elephants. 
However, the small scale of the centre and the 
limited sponsor fund do not allow the officers to 
prevent poaching to protect the lives of elephants.

Two weeks ago, a couple of elephants were killed 
right in the forest belonging to the sanctuary. 
The officers here discovered the dead body of 
a male elephant with its head, heliotrope and 
tusks cut. Forest rangers are now worried that the 
death of a male elephant would make it difficult 
for the elephants to maintain the race. Director 
of the Dak Lak National Park said the elephant 
poaching had been developing so rapidly. Six 
male elephants have been killed so far this year.

In 2006, the government of Vietnam released 
an “urgent action plan” to protect elephants 
nationwide. However, the plan has not been 
implemented so far. In 1993, the government 
of Vietnam decided to move 13 wild elephants 
in the southern region, which then turned into 
industrial farms, to other places. The result of the 
campaign was the death of an elephant, while the 
last elephant was carried to the Saigon zoo.

12.  Elephant drowns in canal (India) 

Press Trust of India - 12.10.2012 
 
An elephant drowned in a DVC canal today 
in Bankura district where a herd of about 120 
pachyderms from Dalma range had gone to 
drink water. Three elephants fell into the canal 
at Dhansimla in Sonamukhi area and were 
stranded.  With the help of the local people and 
forest department personnel, two of the three 
elephants managed to get out of the water but the 
third one drowned. The carcass was sent for post-
mortem, he said, adding that the other two have 
been taken away for treatment and they will be 
later released in the jungle.  

13.  Elephant calf found abandoned in 
plantation (Malaysia) 

New Straits Times - 16.10.2012 
 
A Baby elephant, which was found roaming 
alone in a plantation near Mentelong forest in 
Rompin last week, will be the latest attraction at 
Kuala Gandah Elephant Sanctuary in Lanchang 
near here. The year-old female calf is now the 
youngest mammal at the sanctuary, which 
currently has a total of 28 elephants, aged up to 
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70. The oldest is Lokimala, a female elephant 
which arrived at the sanctuary in 1978 to help in 
the relocation of wild elephants. 

Wildlife and National Parks Department 
(Perhilitan) elephant unit head Nasaruddin 
Othman said when the rangers spotted the calf 
there were no adult elephants in sight and checks 
revealed that the confused animal had been 
roaming the area for more than two weeks. The 
calf may have come from a big herd from the 
nearby forest and may have lost its way after 
failing to keep up with the group. 

Weighing about 200 kg and 1.2 m tall, the calf 
was later brought out of the plantation to the 
sanctuary on Friday. Despite a tiring four-hour 
journey from Rompin, the calf appeared joyful as 
it was fed with papayas and given full attention 
by the caretakers at the sanctuary. Nasaruddin 
said the calf was healthy and had been placed 
with other elephants at the sanctuary. 

14.  For ‘de-programmed’ elephants, return to 
wild is a slow, costly process (Thailand) 

The Nation/Asia News Network - 21.10.2012  

Two elephant conservation groups are working 
together to reintroduce domesticated elephants 
to the wild, releasing 84 of them over the past 
10 years under an initiative of Her Majesty the 
Queen. The Elephant Reintroduction Foundation 
(ERF) must shoulder not only the increasingly 
high cost of purchasing elephants, but also of 
preparing them for their return to the wild. 

In the meantime, it focuses on taking good care 
of the domesticated elephants in its custody, 
which is only a fraction of the number in the 
Kingdom that could potentially be released back 
into their natural habitat. ERF Secretary General 
Siwaporn Thantharanont said that without the 
conservation efforts of the foundation and the 
National Elephant Institute (NEI), an estimated 
2,500 to 2,800 domesticated elephants could die 
unnecessarily over the next 30 years. 

Due to higher demand for elephants in the 
tourism business, where the pachyderms are put 

on show for tourists, plus begging on the streets 
of Bangkok, an elephant now costs up to Bt 1.5 
million (S$ 59,712), compared to Bt 300,000 
in recent years. Reorienting a domesticated 
elephant for life in the wild once cost the ERF Bt 
300,000 to purchase the animal plus Bt 200,000 
in nurturing expenses, food and mahouts’ fees. 
This later rose to Bt 1 million, Bt 700,000 to buy 
the elephant plus Bt 300,000 in costs. 

15.  School closed after jumbo invasion (Sri 
Lanka) 

Times Online - 18.10.2012  
 
The local authorities were forced to close a 
rural school earlier today after a group of wild 
elephants stormed the premises, officials said. 
They said the Malwatte Thissapura Vidyalaya in 
the Amparai District was forced to close down 
as a group of five wild elephants were roaming 
in a wooded area situated inside the school 
compound. 

Police along with wildlife officers arrived at the 
school and are currently monitoring the situation. 
Moves are currently underway to chase the 
jumbos away from the area. 

16.  Elephant herd helps researchers identify 
new sanctuaries (Malaysia) 
 
The Star - 22.10.2012 

A herd of elephants is helping researchers identify 
areas that need to be set aside as wildlife forest 
corridors in Sabah’s lower Kinabatangan region. 

Tusker in Indonesia
Photo by Indra Tryshanie
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Since 2008, researchers from the Sabah Wildlife 
Department, Danau Girang Field Centre (DGFC) 
and non-governmental organisation HUTAN, 
have tracked nine elephants eight cows and a bull 
using satellite collars. 

Data from the satellite collars on four of the nine 
elephants is providing crucial information on 
suitable and available elephant habitats in the 
region. One of the four elephants has already 
provided two years of data made up of 24 
positions per day, which will allow to prioritise 
areas where landscape connectivity along the 
Kinabatangan river has to be rebuilt. 

The researchers also collared one of the three 
females named Puteri by Nurzhafarina Othman, 
a Malaysian PhD student at Cardiff University 
conducting research on the social behaviour of 
the Bornean elephant. Nurzhafarina said the 
satellite collars allowed researchers to track the 
herd and study how the elephants adapted their 
social behaviour in the degraded and fragmented 
landscape of the Kinabatangan floodplain. 

17. Wild elephant kills woman in China 

News Track India - 1.11.2012 

A woman in a Chinese village died after a wild 
elephant attacked her, police said. Fifty six-year-
old Li Lianfen’s body was found Wednesday in 
a watermelon field in Xishuangbanna prefecture 
of Yunnan province, Xinhua reported. The body 
had multiple fractures.  

According to the police, the woman was 
harvesting pig feed Tuesday evening when she 
came across a group of wild elephants searching 
for food. It is common for wild elephants 
to damage crops or attack humans near the 
rainforests of Xishuangbanna, which is home to 
the 250 or so Asian elephants living in China. 

18.  Elephant deaths rampant in Orissa 

The Hindu - 31.10.2012

Orissa, where kings were once addressed as 
‘Gajpati’, is fast turning into a graveyard for 

elephants with 296 jumbos dying in the past five 
years. Electrocution has been identified as the 
major cause of elephant deaths in the state.  At 
least 116 elephants were electrocuted in the state 
in between 2000-01 and October 11, 2012. While 
46 of them were found to be deliberately killed 
by administering electric shock. 70 others died 
accidentally by coming into contact with hanging 
live electric wires. 

An analysis of elephant deaths in the last five 
years showed that while 26 jumbos died due to 
poaching, 16 were poisoned to death to prevent 
damage to crops. At least seven elephants were 
run over by trains while 16 more were killed in 
various other accidents. Between 2008-09 and 
October 2012, 59 jumbos died due to diseases. 
During the same period, 29 elephants died due 
to deliberate electrocution while 32 died of 
accidental electrocution. 

Experts cite the loss of habitat, diversion of forest 
land, increasing frequency of trains, irrigation 
projects, rise in electricity connections, changing 
demographic patterns in and around forests and 
irrational allocation of land for mining as threats 
to elephants. Poaching for ivory is a major reason 
for high casualty of elephants. 

19. Dak Lak: elephant – human conflicts 
(Vietnam) 

Vietnam.net - 3.11.2012 

The conflict between the humans and elephants has 
lasted for decades in the Central Highlands. But 
now it has reached the peak when wild elephants 
have been driven angry and continuously 
destroyed the crops. Some innocent people were 
killed by elephants. The latest case happened 
on October 27. Mr. Cao Xuan Chien and Mr. 
Cao Xuan Dong, residents of Ea Le commune, 
Ea Sup district, Dak Lak province, were lucky 
to avoid the lashes of elephants but their friend, 
Mr. Cao Quang Canh, 42, a policeman of Ea Le 
commune, died.

Canh and three friends entered the local forest to 
seek wild yellow apricot trees for the upcoming 
lunar New Year. At the sub-zone 276, they 



71

encountered a herd of about 20 elephants, which 
were seeking food. Seeing the humans, the 
elephants roared and attacked these people. Canh 
was very near to the elephants so he could not 
quickly run away and was killed by elephants.

Before the threat of extinction of elephants, 
in 2005, Dak Lak province approved the wild 
elephant conservation project, which was listed 
at “urgent level.” But until now, it is still on 
paper. According to the statistics of the Dak Lak 
Elephant Conservation Center, there are about 
10 herds of wild elephants, with more than 100 
individuals, living in the jungles of Yok Don 
National Park, Buon Don, Ea Sup, Ea H’leo 
districts and the forest areas bordering Cambodia.

20.  Flooding forces wild elephants out of 
habitat (Indonesia) 

The Jakarta Post - 9.11.2012 

Major flooding hitting three districts in Rokan 
Hulu regency, Riau, has forced scores of wild 
elephants out of their habitat and into the 
nearby oil palm plantations of local residents. 
The presence of the wild animals, which have 
appeared in the evenings over the last three 
days, has caused restlessness among residents of 
Kasiamang hamlet in Kepenuhan district.

Kepenuhan district head Dedi Sanjaya said 
Thursday that he believed the animal’s habitat 
was submerged so they had sought safer areas. 
“Both Kepenuhan and Bonai Darussalam 
districts are located at the crossroads of the paths 
of the animals. As the elephants were trapped by 
the flooding, they ventured into nearby areas,” he 
said.

The wild elephants have to be captured or at 
least driven away. Local villagers have been 
traumatized by the wild elephants. There have 
been many houses damaged by the beasts and 
even several years ago, a villager was trampled to 
death by scores of wild elephants. The efforts to 
drive the herd away only seemed to have moved 
the animals, which had been displaced by land 
clearing in the area, from one place to another 
within the three sub districts. 

The elephants were first spotted in Mahato, where 
they destroyed nearly 50 hectares of an oil palm 
plantation, a rubber tree plantation and farmland.  
The regency forestry and plantation agency later 
deployed animal tamers to drive the elephants 
away, but they failed. BKSDA Riau later used 
two tamed elephants to herd the animals into the 
forest and succeeded in four days. 

21. Animal Rights Group Puts Bounty on 
Elephant Killers (Indonesia) 

The Jakarta Post - 13.11.2012 

Animal rights group PETA offered a $1,000 
reward Tuesday for information on the killing of 
three critically-endangered Sumatran elephants 
near palm oil plantations in Indonesia. The 
carcasses of three female elephants, including a 
year-old calf, were found rotting at the weekend 
in the jungle on Sumatra island outside the Tesso 
Nilo National Park, which is surrounded by palm 
oil plantations.

The People for the Ethical Treatment of Animals 
offered the reward for information “leading to 
the arrest and conviction” of the killers. “These 
cowardly killers need to be caught and prosecuted 
to the fullest extent of the law,” PETA Asia vice 
president Jason Baker said in a statement.

At least 17 elephants have died this year at the 
park and surrounding districts, mostly from 
suspected poisoning, Simbolon said, adding 
that his team was working with police to hunt 
down the perpetrators in the latest case. Fewer 
than 3,000 Sumatran elephants remain in the 
wild, according to the International Union for 
the Conservation of Nature, a 50 percent drop in 
numbers since 1985.

22.  Radio device to trace killer tusker’s 
movements (Nepal) 

MyRepublic.com - 22.11.2012 
 
A search team mobilized by the Chitwan National 
Park (CNP) on Wednesday captured a killer 
tusker and fitted a radio tracking device to it so 
as to be able to trace its movements. The killer 
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elephant had recently killed two persons in Madi 
area of the district.

In accordance with the National Parks and 
Wildlife Conservation Act-1973, the District 
Administration Office, Chitwan had decided 
to kill the tusker if found to be mad. The Act 
permits the authorities to kill mad elephants that 
kill people and destroy properties.

After tranquilizing the tusker, the team removed 
one of the elephant’s tusk and fitted a radio 
tracking device around its neck. The device will 
help trace every movement of the tusker after 
being released. If the tusker will still demonstrate 
erratic behaviour.

Dr Kamal Gaire, who has been studying 
wildlife at CNP for several years now, said that 
electric fences round the national park have not 
deterred the wild animals from entering human 
settlements.  According to CNP, wild tuskers of 
CNP have claimed 13 lives in the last two years 
alone. The captured tusker has been named 
Dhurba.

23.  Trained elephants to keep wild ones at bay 
(India) 

Times of India - 26.11.2012 
 
The Forest Department has brought two trained 
elephants from Kodagu, hoping to chase away 
wild jumbos back to the forests.  Though some 
of the officials are currently camping near Yaslur 
forest area with the newly bought elephants, 
villagers are not yet convinced. Some of them 
even feel that it is just another decision to 
hoodwink them and the real issue still remains 
unaddressed.

The elephants - Prashantha and Vikrama - are 
brought from Dubare and Kushal Nagar in 
Kodagu. The authorities have decided to camp at 
Yaslur forest area first because elephant menace 
is severe in this locality. Villages in this Western 
Ghat region have witnessed several deaths in 
the recent past due to frequent elephant attacks. 
The official apathy in curbing elephant menace 
has forced villagers to launch series of protests 

against the government and forest department 
officials. This has forced the authorities to come 
up with some solution.

Experts feel that bringing in trained elephants to 
rein in wild jumbos is hardly a solution. “Even 
though they can be shooed away for the time 
being, the wild elephants will certainly return in 
search of food. In fact, some of the tuskers are too 
wild to be handled by a trained elephant. We need 
to approach the issue from a larger perspective,” 
said a wildlife expert.  
 
24.  Vietnam’s Elephants Face Threats from 
Near and Far 

Voice of America - 5.12.2012 
 
At the end of the war in 1975, as many as 2000 
wild elephants roamed the lowland forests of 
Vietnam. Today, there are as few as 50. Poaching 
and habitat destruction have brought the animals 
to the brink of extinction, and conservationists 
say the only herd with a long-term chance of 
survival is located along the border separating 
Yok Don National Park and Cambodia. 

  As their habitat shrinks, the elephants become 
more aggressive, he says, and traditional scare 
tactics, such as lighting fires, become less 
effective. Because locals are not taught how to 
live in harmony with the elephants they often 
resort to violence. Many residents own guns and 
illegal hunting is not uncommon. 
 
In 2006, officials in Hanoi promised an 
urgent action plan that included the proposed 
construction of electric fences to safeguard the 
country’s wild elephants. Stalled by insufficient 
funding, however, the program, which was slated 
to run until 2020, may kick in too late to save 
Vietnam’s elephants. 
 
25.  Chasing away wild elephants near Indo-
Bhutan border 

Assam Times - 12.12.2012  

A massive operation to chase away wild elephants 
from villages of Udalguri district was launched 



73

from Paneri tea garden at 10.30 am on December 
10. The Dhansiri Forest Division organized the 
operation. Forest personals from Mazbat and 
Nonoi Range Offices,Bornadi Wildlife Sanctuary 
and Division head office launched the operation in 
association with police and civil administration.  

More than five thousand villagers joined the 
operation to chase away 25 wild elephants 
to Bhutan hills unhurt, with the help of JCB 
and tractors. The breath taking operation was 
completed within four hours. Four domestic 
elephants namely- Moon,Joon, Rangilee and 
Rajdhan also took part in the operation.

It needs mention that man-elephant conflict has 
taken a very serious turn in the district causing 
deaths of 9 people and 7 wild elephants during 
last months. Rapid destruction of forests and 
encroachment on forest lands virtually rendered 
wild animals specially elephants homeless in the 
district.

26.  Wild elephants ransack tea estate 
director’s bungalow (India) 

Times of India - 14.12.2012 

A herd of nine elephants ransacked bungalow 
of Dr P Mohan Kumar, director of Tea Research 
Foundation of United Planters’ Association of 
South India (UPASI), for the second time in a 
week in Valparai late night on Wednesday. The 
elephants ruined the kitchen and its electronic 
equipment including refrigerator. The house was 
attacked by the elephants earlier on Monday.

The elephant herd was moving around in 
Periyakallar and Chekkalmudi areas in the last 
few days damaging houses and public buildings. 
It moved to the premises of the tea foundation 
three days ago and started targeting bungalows 
there.  

The second incident has evoked large-scale 
protest by locals in Chekkalmudi on Thursday 
morning. People blocked the road demanding 
steps from forest department to save their lives 
and property. Thd Manombally forest range 
officer and pacified the protestors saying the 

department was planning steps to minimise 
human-animal conflicts. Recently, a security 
guard at a tea garden in Valparai was trampled to 
death by a wild elephant.

On Monday and Tuesday, forest officials averted 
attacks by the herd on human settlements by 
using crackers and torches. Four teams of state 
forest officials are camping there to monitor 
the situation.  A round the clock vigil has been 
ensured in the plantation country to protect lives 
of those residing there. More forest guards and 
anti-poaching watchers would be deployed in 
coming days to prevent any untoward incident.

Meanwhile, elephants have started coming out 
of the forests and have destroyed crops in the 
adjoining agricultural lands in Alandurai, PN 
Palayam, Sirumugai and Thindamuthur. Forest 
officials are attributing the reason for the attacks 
to poor rains, which dried up the water sources in 
forests and the lack of enough fodder within the 
forest environment.

The conflicts involving elephants is too high 
in Sathyamangalam as well as at least 30 
elephant raids were reported from the Thalavadi-
Thalamalai region in the last two weeks. 

27.  Extreme curiosity of public leads to jumbo 
attack (India) 
 
Deccan Herald - 26.1.2013 
 
A large group of inquisitive citizens caused a 
herd of alarmed elephants to attack two men near 
Bethamangala on Saturday. While Krishnappa, 
47, a resident of Timmapura, had gone to a 
eucalyptus grove near T Gollahalli to collect 
timber, Jayavelu, 39, a resident of Bethamangala, 
who attempted to take a look at the elephants, 
was attacked by the animals. 
 
News of the jumbos visiting the grove had 
attracted hundreds of people from the villages 
near Bethamangala to the eucalyptus grove and 
the Forest Department and Police Department 
officers, who were trying ensure the elephants did 
not cross paths with human beings had problems 
keeping the curious public away. 
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The residents of Barli, Natta, Nallur, Kallikuppa 
and nearby villages, who were completely 
unprepared for the ‘visit’, went to the grove as 
usual, but had to return in fright. The three men, 
including Krishnappa, had gone to the grove 
to collect timber. Krishnappa was seriously 
injured in the attack by the elephants, while the 
other two men escaped attack. The news of the 
visit, however, attracted hundreds of residents 
of the villages to the grove, to have a look at 
the elephants, which have been in news the 
last one month. The humans, rather than the 
elephants, proved a greater problem for control 
of the officers and staff members of the Forest 
Department and the Police Department. 

Officials had to resort to mild lathi charge, but 
to no avail. While they tried to chase a group of 
people away from the grove, another group just 
attempted to have a closer look at the elephants 
in the eucalyptus grove. About 14 elephants 
crossed the main road near Nallur-Kallikuppam 
at around 12.30 pm. Meanwhile, Jayavelu, who 
attempted to take a look at the elephants still in 
the grove, was attacked by the animals and was 
rushed to the Bethamangala hospital. 
 
28.  Jumbo jolt to army cantonment residents 
(India) 
 
Times of India - 28.1.2013 
 
A wild male elephant that forced its way through 
the jungles and into the city entered the premises 
of the Deepatoli cantonment of the Indian Army 

here on Sunday shocking all. Army men were 
taken aback when they saw an elephant sitting 
inside the cantonment area when they woke up 
in the morning. The Deepatoli cantonment is 
situated on the busy national highway 33. It is also 
surrounded by residential complexes particularly 
on the west and also on other sides. The elephant 
seems to be part of a herd, which had come near 
a village in Rahe (a block) recently.  

Twenty-five elephants, who were on their way 
to Dalma wildlife sanctuary from West Bengal 
had deviated from their natural corridor and had 
created havoc in the fields of Rahe block around 
January 15. Two elephants of the herd (both 
female) were electrocuted when they came in 
contact with a sagging electric cable in the fields 
on January 14. Another elephant, supposedly a 
baby of one of the deceased elephants, had fallen 
into a well the very next day. The elephants were 
chased away into the Dalma area later. 
 
The elephant had come from Tantisilvay. “It 
got stuck at the cantonment which is fenced 
with barbed wires from all sides. The fencing is 
broken at some places through which the elephant 
entered the cantonment. 

Suddenly around 4 pm the elephant entered 
through the barbed fence of the cantonment and 
made its way into the residential areas. “We 
were out of breath when we saw a huge elephant 
standing at my gate,” said Niranjan Singh, a local 
of Sarna Toli, the locality through which the 
elephant made its way back.

Drawing by Arnab Roy
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