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The Effect of Visitor Group Size on Stereotypic Behaviour and 
Use of Available Space by Captive Asian Elephants

Kavitha Krishnan* and Stan Braude

Washington University in St. Louis, St. Louis, USA
*Corresponding author’s e-mail:  kkrishnan@wustl.edu

Abstract.  We examined use of enclosure space and the effect of human crowd size on 
stereotypic behaviour by Asian elephants (Elephas maximus) at the St. Louis Zoo. We 
found the adult male and four adult females to exhibit stereotypy. One adult female and 
none of three juveniles showed stereotypic behaviour. Stereotypy was less when larger 
crowds of visitors were present. No relationship was found between level of stereotypy 
and enclosure size or ambient temperature. Elephants used a small enclosure more evenly 
than a large enclosure. We conclude that large audiences could serve as a source of 
behavioural enrichment and that space alone is not a key factor in the wellbeing of captive 
elephants.

Introduction

There are currently 308 elephants, of which 
145 are Asian, in 73 AZA (Association of Zoos 
and Aquariums) accredited institutions in the 
United States. These institutions are held to 
strict standards of management and care by 
AZA guidelines designed to ensure health and 
behavioural well-being of captive elephants. 
Captive settings result in a complex relationship 
between elephants and humans. Elephants 
experience direct contact with keepers as well as 
indirect, passive interaction with visitors. 

Many AZA affiliated zoos attempt to keep 
matrilineal families together, but group sizes 
are limited by space. Zoo management plans 
take into account the elephant’s diet, behaviour, 
social organization, and biology but can never 
replace the wild environment (Hutchins 2006). 
For example our efforts to ensure nutrition 
can deprive these animals of the behavioural 
stimulation of foraging.

Interaction with humans has been a major area 
of study because of the elephants’ effects on 
conservation and fragmentation in the wild 
(Kumar & Singh 2010). Human activity has been 
shown to decrease foraging efficiency and induce 
physiological stress on wild Asian elephants. 

For example, on the Valparai Plateau, elephants 
responded to human density by avoiding 
places where humans were likely to go and by 
showing increased agitation and alertness. These 
elephants also had reduced foraging efficiency 
around humans (Kumar & Singh 2010). Captive-
bred Asian elephants are also subject to a wide 
range of interactions with humans. However, 
because they fear humans less, they can be more 
dangerous. In fact, captive-bred elephants assault 
handlers much more frequently than wild-caught 
elephants (Hildebrandt et al. 2006). 

Although elephants in zoos have close contact 
with keepers, much more of their time is spent 
in less intensive interaction with visitors. 
Interactions of other zoo species with visitors 
have been investigated. Wells (2005) found that 
low visitor density appears to be less stressful 
for gorillas. With high visitor density, gorillas 
showed stereotypic behaviours and behaviours 
otherwise seen during intra-group aggression 
(Wells 2005). On the other hand, gorillas at 
Disney’s Animal Kingdom Theme Park did 
not show significant differences in stereotypic 
behaviour with small and large crowd sizes but 
gorillas were less visible when there were large 
crowds (Kuhar 2008). Although various studies 
have shown that primates show more aggressive 
behavior with larger crowd sizes, moderate sized 
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crowds may provide sensory enrichment in some 
animals (Fernandez et al. 2009). Nimon and 
Daziel (1992) found that a long-billed corella 
exhibited more activity and non-stereotypic 
dancing when there were increased numbers of 
visitors. However, there seemed to be a limit to 
how many visitors the corella preferred (Nimon 
& Daziel 1992).

Both elephants and primates are popular with the 
zoo visiting public and are often exposed to high 
numbers of visitors. The number of visitors present 
at an exhibit can influence sound levels, which 
can differ drastically from natural environments. 
(Clubb & Mason 2008). Hosey (2000) showed 
that there were clear behavioural differences in a 
number of species when an audience was present 
or absent. Early studies have shown that human 
visitors create a stressful environment for captive 
primates. However, later studies suggest that 
environments can be created that allow primates 
to interact with visitors without increasing stress 
(Hosey 2000). 

Stereotypic behaviours are frequently 
associated with physical confinement, aversive 
environment, and/or low stimulation (Mason et 
al. 2007). On a physiological level, stereotypies 
have been associated with a decrease in heart 
rate and reduced sympathetic nervous system 
activation due to chronic stress (Koolhaas et al. 
1999). Stereotypic behaviours have been used 
as a validated metric of behavioural welfare in 
captive elephants (Mason & Veasey 2010). For 
elephants, some common stereotypic behaviours 
include weaving, head bobbing, trunk tossing, 
and pacing. These behaviours are more common 
in older elephants (Gruber et al. 2000). An 
increase in stereotypic behaviour has also been 
correlated with a decrease in temperature and 
with proximity to feeding time (Rees 2004). 

Physical setting and sensory deprivation may also 
contribute to stereotypy in elephants. Elzanowski 
and Sergiel (2006) studied an elephant at the 
Wroclaw Municipal Zoo in Poland in an indoor 
pen and an outdoor pen and found stereotypic 
behaviours were more common when the elephant 
was placed in an indoor pen after spending time 
in the outdoor pen. Patterns like these provide 

valuable clues that have been used to improve 
zoo management practice and enclosure design.

Zoos continue to adopt new methods of 
management, care, and enrichment to reduce 
the frequency of stereotypic behaviour. Many 
animals, elephants included, engage in stereo-
typic behaviour that cannot be pinpointed to a 
particular cause. When causal influences are not 
clear, providing effective enrichment is difficult. 
In addition, reduction in stereotypic behaviour 
from enrichment may take time to manifest 
itself (Mason et al. 2007). This study examined 
stereotypic behaviour in zoo elephants in order 
to determine if large groups of human visitors 
are stressors. In addition, we looked at the 
elephants’ locational patterns within enclosures 
as an additional indicator of elephant response to 
human crowds. 

Methods

The subjects of this study included nine Asian 
elephants housed at the River’s Edge exhibit at 
the St. Louis Zoo. They consisted of one adult 
bull, Raja, and five adult cows: Sri, Ellie, Rani, 
Pearl, and Donna. All adult elephants were 
captive born. There were also three female 
calves: Maliha born to Ellie in 2006, Jade born 
to Rani in 2007, and Kenzi born to Rani in the 
summer of 2011. All calves were born at the St. 
Louis Zoo.

During the entire observation period Raja was 
separated from the female elephants to avoid 
potential conflicts that can occur when males 
and females interact. The cows and calves were 
placed together, usually in groups of three to 
four, but Raja was always alone. 

The St. Louis Zoo has two adjacent elephant 
enclosures of 1442 and 693 m2, separated by a 
wall (Fig. 1). The enclosures contained trees, tree 
stumps, ponds, and rock formations (Fig. 2). Raja 
was always kept alone in an enclosure and was on 
exhibit more than the others. The other elephants 
were kept in different groups throughout the 
observation period. The calves were mainly 
placed in the exhibit with their mother and one or 
two other females. The same groups of elephants 
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were placed together frequently, for example, 
Rani, Ellie, and Maliha were usually placed 
together. Many times, the mother was present 
with the younger elephants. Rani was pregnant 
during the 2011 observation period and Kenzi 
was only observed in the fall of 2012. 

Usually the small enclosure housed a group of 
two to three female elephants or Raja and the 
larger four to six females or Raja (Fig. 2). For 
quantification of space use we noted whether 
elephants were located at the front, middle, or 
rear of the large enclosure and the front or rear of 
the small enclosure (Fig. 1).

The elephants at the St. Louis Zoo were fed 
locally grown, grass-based hay. The elephants 
were also fed pellets, which provide them with 
additional vitamins and minerals. As treats, 
the elephants received produce such as carrots, 
apples, and bananas. In addition to the food 
provided for them, the elephants also ate from 
the trees and shrubs growing in their enclosures. 
The zookeepers normally fed the elephants three 
times a day by throwing bundles of hay and other 
items into the holding area. 

For this study, the elephants were observed from 
February 2011 to April 2011 and August 2012 

Figure 2.  View of the small (left) and large (right) enclosures from the visitor area.

Figure 1.  The River’s Edge elephant exhibit in the St. Louis Zoo.
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to December 2012. In December, January, and 
February, temperatures ranged from 30°F to 40°F; 
during the spring and fall months, temperatures 
ranged from 60°F to 70°F. The elephants were 
never observed in snow or heavy rain. Although 
zoo visitation is typically higher in warm weather, 
large and small crowds were observed during all 
seasons. Observations took place during normal 
zoo hours, between 9 am and 5 pm.

Focal animal observations and scan sampling 
were conducted by K.K. in 2-3 hour blocks for 
a total of 80 hours (the behavioural ethogram is 
shown in Table 1). Stereotypic behaviour was 
recorded using focal sampling (Table 1). The 
type and length of stereotypy was recorded. Scan 
sampling was conducted to obtain an activity 
budget of the elephants and assess space use for 
each enclosure. Scan samples were collected at 
five-minute intervals. Scans included the activity 
of each elephant in the enclosure (Table 1) and 
whether each elephant was in the front, middle or 

rear of the large enclosure or in the front or rear 
of the small enclosure (Fig. 1). Not all elephants 
were present for each observation block, so some 
elephants have more observation hours than 
others.

Crowd size was categorized as “high” (greater 
than 5 individuals) and “low” (5 or fewer 
individuals) audience attendance. This is 
consistent with the methods in Anderson et al. 
(2002) who studied the effects of human visitor 
density in zoo animal petting. 

To determine statistical significance (p<0.05) 
between variables under high and low audience 
attendance, paired difference tests were 
conducted. To take into account temperature 
effects that could influence stereotypic behaviour, 
a line of best fit was determined through linear 
regression. A Pearson’s correlation coefficient 
was calculated to determine the strength of the 
linear relationship. 

Table 1.  Behavioural ethogram.
Sampling Behaviour Description
Scan Drinking The elephant uses his trunk to draw up water. The elephant then moves the trunk 

toward his or her head and releases the water into his/her mouth.
Eating The elephant uses his trunk to pick up food and uses the trunk to place the food 

in his mouth.
Resting The elephant is standing up but is not making any specific movements in a 

particular direction. He may also be engaging in body swaying or trunk swaying..
Grooming The elephant throws mud or dirt on his or her back using the trunk. The elephant 

can also use the trunk to draw up water and spray it on the body.
Movement Any movement by the elephant in no particular direction in relation to the 

audience. The elephant can also be moving toward another elephant or engaging 
in pacing behaviour. 

Play The elephant picks up food with trunk but does not eat. The elephant uses feet 
to move ground (mud, dirt, etc); Any social contact with another elephant in a 
physical manner is included in this category as well. 

Other Any behaviours that did not fit into a particular category listed above. This 
included an elephant out of view and elephants swimming.

Focal Pacing The elephant makes movement that shows no apparent purpose. There is a 
repetitive pattern to the walking, and there is no inherent destination.

Trunk 
swaying

The elephant moves trunk from side to side without any purpose in the particular 
act.

Body 
swaying

The elephant shifts its weight from side to side in a repetitive motion. The elephant 
can pick up his feet without making any movement.

Head 
swaying

The elephant nods head back and forth without serving any purpose. There is a 
noticeable pattern in the swaying behaviour.
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Figure 3.  Percentages of time elephants engaged 
in stereotypy in two enclosure types.

Results

Of the nine elephants studied five were observed 
exhibiting stereotypic behaviour) with Raja 
showing the highest time in stereotypy (Table 
2). Extent of stereotypy (Table 2) and type of 
stereotypy exhibited varied by individual. Raja 
was the only elephant who engaged in stereotypic 
pacing. He paced back and forth at the back of 
the smaller enclosure and diagonally between 
the back and middle of the large enclosure. Ellie, 
Rani, Sri, and Pearl all exhibited stereotypic 
body swaying. Ellie also exhibited stereotypic 
trunk swaying. 

There was little change in stereotypic behaviour 
over time. Only Ellie displayed significantly 
different levels of stereotypic behaviour between 
the two years with an increase from 13.60% in 
2011 to 26.13% in 2012 (paired difference test, 
p=4.0 x 10-6). 

Elephants spent varying amounts of time in the 
small and large enclosures but the percentages of 
time engaged in stereotypy were not significantly 
different between enclosures for any elephant 
(Fig. 3). Elephants were observed across a wide 
range of weather conditions with temperatures 
ranging from 36 to 73.5°F (43-73.5°F for Raja, 
36-73°F for Ellie, and 42-73°F for Rani and Sri). 
There was no significant correlation between the 
percent of time spent in stereotypic behaviour and 
the ambient temperature [Raja, R2=0.00104 (n= 
15); Ellie, R2=0.18128 (n=8); Rani, R2=0.02316 
(n=7); and Sri, R2=0.2339 (n=10)]. 

Effects of crowd size on stereotypic behaviour

Raja, Sri and Ellie all spent significantly more 
time in stereotypy with low crowds compared 
with high crowds (Raja, paired difference test, 
p=0.011; Sri, paired difference test, p=6 x 10-6; 
Ellie, paired difference test, p=2 x 10-8). There 
was no statistical difference between small and 
large crowd sizes for Rani and Pearl. 

Effects of crowd size on use of space

Elephants did not use the space in the large 
enclosure (1442.49 m2) evenly (Chi-square 
Goodness of Fit test value= 7.89, p-value = 0.005) 
and avoided the front area. They spent even less 
time at the front of the enclosure when there were 
large crowd sizes (Fig. 4). 

Location within the small enclosure (693.25 m2) 
was designated as “front” and “back”, occupying 
47% and 53% of the enclosure. There was no 
significant difference in the time spent at the 

Table 2.  Stereotypic behaviour displayed by elephants.
    Minutes observed % Stereotypy

Name Sex Age Total Stereotypy Crowd size <5 Crowd size >5
Raja M 19 1325 386 32.17% 25.83%
Sri F 33 125 21 16.80% 0%
Ellie F 40 915 250 35.00% 18.85%
Rani F 15 630 114 15.33% 18.96%
Pearl F 40 570 4 1.82% 0% 
Donna F 40 505 0   
Maliha F 5 750 0   
Jade F 5 825 0   
Kenzi F 1 210 0   
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front and back of the small enclosure (Chi-
Square Goodness of Fit test value=1.35, p-value 
= 0.245) regardless of crowd size (Fig. 5). Kenzi 
was not included in this analysis because she was 
not present for the initial 40 hours of observation 
conducted in 2011.

Discussion

Stereotypic behaviours 

This study found higher levels of stereotypic 
behaviour in four out of six adult elephants at 
the St. Louis Zoo, compared to de Mel et al. 
(2013), who found 11.53%, 4.45% and 0.93% of 
behaviours to be stereotypic at three institutions 
holding captive elephants in Sri Lanka. However, 
overall stereotypic behaviour exhibited was less 
than the 45% observed by Gruber et al. (2000) 
in circus elephants. Raja, the male elephant, 
exhibited the greatest amount of stereotypic 
behaviour and was the only elephant to display 
stereotypic pacing. He was the only elephant 

that was housed alone. All other elephants were 
kept in groups of three to six. Novak et al. (2006) 
found social isolation was related to more stress 
and increased stereotypic behaviours in primates. 
Although a sample size of one precludes definitive 
conclusions, our results are consistent with such 
a view and supports management of elephants as 
social groups and providing greater behavioural 
enrichment for individually housed elephants. 

Gruber et al. (2000) studied chained circus 
elephants and found that restraint was more 
restrictive for the younger elephants and this 
resulted in increased stereotypic behaviour 
in them. In contrast, Rees (2004) found older 
elephants displayed more stereotypic behaviour. 
Contrary to Gruber et al. (2000) and similar to 
Rees (2004), in our study stereotypic behaviour 
was more prevalent in the older elephants and 
the three youngest displayed no stereotypy at all. 
The difference between our study and Gruber 
et al. (2000) could be a result of the different 
environments the elephants were subjected to. 

Figure 5.  Time elephants spent in different parts of the small enclosure with a small crowd (left) and 
a large crowd (right) watching.

Figure 4.  Time elephants spent in different parts of the large enclosure with a small crowd (left) and 
a large crowd (right) watching.
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Mason et al. (2007) suggest that providing 
enrichment and a stimulating environment at a 
young age could prevent stereotypy later. It would 
be interesting to follow the levels of stereotypy 
exhibited by the young elephants at the St. Louis 
Zoo over time given their particular environment 
and enrichment. 

There was no difference in stereotypy between 
the small and large enclosures. This suggests that 
space alone is not sufficient enrichment to avoid 
stereotypy. This finding is consistent with Lyons 
et al. (1997) who found no difference in pacing 
behaviour of captive felids in different sized 
enclosures.

Contrary to Rees (2004) we did not find a 
relationship between temperature and stereotypic 
behaviour. The range of temperature at which our 
elephants were observed was between 36°F and 
73.5°F, and Rees compared stereotypy between 
39.74°F and 82.4°F.

This study provides evidence that there are 
behavioural differences in elephants with small 
and large audience sizes. Hosey (2000) suggests 
three hypotheses to explain the visitor effect 
on animal behaviour: visitors effect social 
facilitation, visitors induce stress, and visitors 
serve as enrichment. Various studies support the 
hypothesis that visitors induce stress (Chamove 
et al. 1988; Birke 2002; Wells 2005). Our study 
showed that there was a decrease in stereotypic 
behaviour with an increased audience size. 
Although studies have suggested that stereotypes 
may serve as a coping mechanism (Mason 
2006; Rushen & Mason 2006), a large body of 
literature has also shown that various causal 
factors are related to stress, including deprivation 
(Rushen & Mason 2006). More specifically, it 
has been found that environments that induce 
more stereotypic behaviour have poor animal 
welfare on many axes (Rushen & Mason 2006). 
The decreased amount of stereotypic behaviour 
with larger crowd sizes observed in our study 
suggests that passive human interaction is not 
related to stress, deprivation, and other similar 
causal factors. Rather, large crowd sizes are 
more consistent with the hypothesis that human 
visitors serve as a source of enrichment.

The audience at the St. Louis Zoo does not directly 
interact with the elephants. Still, passive audience 
presence was related to decreased stereotypy. It is 
possible that the presence of passive, novel stimuli 
distract the elephants from the processes that 
motivate stereotypic behaviour. Previous studies 
have shown positive behavioural responses with 
active, positive interaction with humans. Shared 
physical activities with humans such as stroking 
were associated with more positive behavioural 
responses in zoo animals (Claxton 2011). It 
would be interesting to determine whether 
more frequent keeper interaction or more direct 
audience interaction would further decrease 
stereotypic behaviours. 

Although much of the current research shows that 
zoo visitors are a source of stress for primates, 
this does not seem to be the case for captive 
elephants. Their zoo environment and visitor 
interaction are very different from primates’. 
The elephant-viewing exhibit was completely 
outdoors, which prevents amplification of noise 
from a large audience. In contrast, many primate 
exhibits are both indoor and outdoor. Crowd 
noise could be more problematic in an indoor 
setting. 

Ellie was an interesting case. She exhibited 
significantly more stereotypy in 2012 compared 
with 2011. During observation in 2011, Ellie was 
in the late stages of pregnancy and was expected 
to give birth in the summer of that year. In 2012, 
she was usually housed with other females, 
including her new daughter, Kenzi. Factors 
such as the changes in housing situation and 

Figure 6.  Elephant at St. Louis Zoo (photo by 
Christa Baker).
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companions could explain her change in level of 
stereotypy between the two years. 

Use of space 

All elephants, regardless of crowd size, spent 
the least amount of time at the front of the large 
enclosure, closest to the crowds. Elephants used 
both front and rear of the smaller enclosure, 
regardless of crowd size. The elephants’ use 
of space and similar frequencies of stereotypic 
behaviour in the small and large enclosures 
provide additional evidence that space alone 
is not a key factor in the wellbeing of captive 
elephants. It is important to note that the smaller 
enclosure had a rock formation that allowed the 
elephants to be out of view from the public even 
while at the front of the enclosure. In contrast, 
the large enclosure did not have any barriers 
to visually block the crowds. Its expansive 
and relatively open structure might actually be 
an unintentionally aversive environment. Our 
results showed that larger enclosures do not 
result in more use of space. Rather, additional 
enrichment factors need to be further studied in 
order to determine why some spaces are used 
more than others.

These findings are similar to Mallapur et al. (2002) 
who looked at enclosure design and space use by 
leopards at various zoos in southern India. They 
found that there was no difference in stereotypic 
behaviour between “enriched” and “barren” 
enclosures. However, activity levels were higher 
in the enriched enclosures. In addition, they 
found that the edges of the enclosure were used 
more frequently, and that leopards exhibited the 
majority of their stereotypic behaviour at the 
edges of the enclosures (Mallapur et al. 2002). 
These results also support the idea that larger 
exhibits are not necessarily better exhibits if the 
animals do not use all of the space. 

Acknowledgements

Many thanks to Dr. Robert Sussman for help with 
observational tools and experimental design. 
Thanks also to the St. Louis Zoo for providing 
veterinary data on the individual elephants and 
details of their daily care.

References

Anderson US, Benne M, Bloomsmith MA & 
Maple TL (2002) Retreat space and human visitor 
density moderate undesirable behavior in petting 
zoo animals. Journal of Applied Animal Welfare 
Science 5: 125-137.

Birke L (2002) Effects of browse, human visitors 
and noise on the behaviour of captive orangutans. 
Animal Welfare 11: 189-202. 

Chamove AS, Hosey GR & Schaetzel P (1988) 
Visitors Excite Primates in Zoos. Zoo Biology 7: 
359-369. 

Claxton AM (2011) The potential of the 
human-animal relationship as an environmental 
enrichment for the welfare of zoo-housed 
animals. Appl. Animal Behav. Science 133: 1-10. 

Clubb R & Mason G (2002) A Review of the 
Welfare of Zoo Elephants in Europe. Report by 
RSPCA. 

de Mel RK, Weerakoon DK & Ratnasooriya WD 
(2013) A comparison of stereotypic behaviour in 
Asian elephants at three different institutions in 
Sri Lanka. Gajah 38: 25-29. 

Elzanowski A & Sergiel A (2006) Stereotypic 
behavior of a female Asiatic elephant (Elephas 
maximus) in a zoo. Journal of Applied Animal 
Welfare Science 9: 223-32. 

Fernandez EJ, Tamborski MA, Pickens SR & 
Timberlake W (2009) Animal-visitor interactions 
in the modern zoo: conflicts and interventions. 
Applied Animal Behaviour Science 120: 1-8. 

Gruber TM, Friend TH, Gardner JM, Packard 
JM, Beaver B & Bushong D (2000) Variation in 
stereotypic behavior related to restraint in circus 
elephants. Zoo Biology 19: 209-21. 

Hildebrandt TB, Goritz F, Hermes R, Reid C, 
Denhard M & Brown JL (2006) Aspects of the 
reproductive biology and breeding management 
of Asian and African elephants. Elephants and 
Rhinoceros 40: 20-40. 



11

Hosey GR (2000) Zoo animals and their human 
audiences: What is the visitor effect? Animal 
Welfare 9: 343-357. 

Hutchins M (2006) Variation in nature: its 
implications for zoo elephant management. Zoo 
Biology 25: 161-171. 

Koolhaas JM, Korte SM, De Boer SF, Van Der 
Vegt BJ, Van Reenen CG, Hopster H, De Jong IC, 
Ruis MAW & Blokhuis HJ (1999) Coping styles 
in animals: Current status in behavior and stress-
physiology. Neuroscience and Biobehavioral 
Reviews 23: 925-935. 

Kuhar CW (2008) Group differences in captive 
gorillas’ reaction to large crowds. Applied Animal 
Behaviour Science 110: 377-385. 

Kumar MA & Singh M (2010) Behavior of 
Asian elephant (Elephas maximus) in a  land-use 
mosaic: conservation implications for human-
elephant coexistence in the Anamalai Hills, 
India. Wildlife Biology in Practice 6(2): 69-80.

Lyons J, Young RJ & Deag JM (1997) The effects 
of physical characteristics of the environment 
and feeding regime on the behavior of captive 
felids. Zoo Biology 16: 71-83. 

Mallapur A, Qureshi Q & Chellam R (2002) 
Enclosure design and space utilization by 
Indian leopards (Panthera pardus) in four zoos 
in southern India. Journal of Applied Animal 
Welfare Science 5: 111-124.

Mason G (2006) Stereotypic behavior in captive 
animals: Fundamentals and implications for 
welfare and beyond. In: Stereotypic Animal 
Behaviour: Fundamentals and Applications to 
Welfare. Mason G & Rushen J (eds) Cromwell 
Press, London, UK. pp 325-356.

Mason G, Clubb R, Lantham N & Vickery S 
(2007) Why and how should we use environmental 
enrichment to tackle stereotypic behaviour? 
Appl. Animal Behaviour Science 102: 163-188. 

Mason GA & Veasey JS (2010) How should the 
psychological well-being of zoo elephants be 
objectively investigated? Zoo Biol. 29: 237-255. 

Nimon AJ & Dalziel FR (1992) Cross-species 
interaction and communication: a study 
method applied to captive siamang (Hylobates 
syndactylus) and long-billed corella (Cacatua 
tenuirostris) contacts with humans. Applied 
Animal Behaviour Science 33: 261-272. 

Novak MA, Meyer JS, Lutz C & Tiefenbacher S 
(2006) Deprived environments: Developmental 
insights from primatology. In: Stereotypic Animal 
Behaviour: Fundamentals and Applications to 
Welfare. Mason G & Rushen J (eds) Cromwell 
Press, London, UK. pp 153-189. 

Rees PA (2004) Low environmental temperature 
causes an increase in stereotypic behaviour in 
captive Asian elephants (Elephas maximus). 
Journal of Thermal Biology 29: 37-43. 

Rushen J & Mason G (2006) A decade-or-more’s 
progress in understanding stereotypic behavior. 
In: Stereotypic Animal Behaviour: Fundamentals 
and Applications to Welfare. Mason G & Rushen 
J (eds) Cromwell Press, London, UK. pp 1-18.

Wells DL (2005) A note on the influence of 
visitors on the behavior and welfare of zoo-
housed gorillas. Applied Animal Behaviour 
Science 93: 13-17. 

Figure 7.  Baby elephant at St. Louis Zoo (photo 
by Christa Baker).



12

When we reflect on the intertwined histories of 
humans and elephants in Asia we are reminded 
that the boundary between ‘wild’ and ‘captive’ 
is by no means clear-cut. Elephants that have 
been incorporated into human social worlds as 
vehicles for war, labour, display, tourism, and 
even research (see Locke 2013), have not been 
irrevocably separated or made different from 
their ‘wild’ brethren, with whom they may even 
continue to intermingle. The boundary remains 
permeable, and the relation between these states 
is dynamic. Indeed, historian and anthropologist 
Trautmann (2015) even suggests that the 
persistence of ‘wild’ elephants in India relates to 
their value as technologies for war by kings who 
protected their habitats to ensure their continued 
procurement. It is curious then to think that the 
history of the elephant at home with humans (i.e. 
‘domesticated’) may ultimately be implicated 
with the earliest human projects to ensure 
elephants survive at home with themselves (i.e. 
conserved in the ‘wild’). 

Compared to other four-legged mammals co-
opted by humans, elephants are quite unusual, 
provisionally submitting to human governance 
without having been fundamentally transformed. 
This then raises the question of animal 
domestication, the definition of which is far more 
problematic than might at first be assumed, and 

for which the elephant poses particular problems. 
In this short essay I shall review debates about 
domestication and consider the terminological 
quandaries it presents for the elephant, an animal 
whose captive population in Asia is significant, 
and the future of which appears uncertain in a 
changing world.

As anthropologist Ingold (2000) remarks: “The 
precise meaning of domestication has remained a 
topic of scholarly debate for well over a century,” 
but there is at least one common denominator 
to all proposed definitions: “Every one of the 
competing definitions introduces some notion of 
human control over the growth and reproduction 
of animals and plants.”

Zooarchaeologists have played a major role 
in this debate. Bökönyi (1989) also notes the 
longstanding nature of the debate and along 
with Ducos (1989), has been a key figure in an 
ongoing dispute characterised by rather terse 
exchanges. Bökönyi’s approach is concerned 
with domestication as a pivotal moment in the 
evolution of human-animal relationships and is 
both essentialist and authoritatively prescriptive. 
By contrast, Ducos’ definition is logically 
possibilist and outlines a methodological 
approach. Clutton-Brock (1994), like Bokonyi, 
is keen to restrict the term to animals kept 
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under conditions of controlled breeding, while 
emphasising its cultural and biological aspects, 
whereas Ducos considers this but one possible 
outcome of a process which need not logically 
entail both behavioural and morphological 
change as a result of controlled breeding over 
successive generations (see definition in Ducos 
1978, and for his refutation of the osteological 
method for distinguishing domesticated and 
wild animals see Ducos 1989). Ducos’ definition 
can be seen to both encompass and transcend 
Bökönyi’s definition, and has been utilised by 
Ingold to develop his account of domestication 
as social appropriation. 

In an attempt to bring some clarity to this 
ongoing discussion, Ingold distinguishes two 
approaches to the definition of domestication, 
one as a biological intervention, and the other as 
a social appropriation. However, both approaches 
presuppose humanity’s transcendence over 
nature, and hence a dualist metaphysic that 
opposes humanity, in the guise of persons with 
minds, to animality, in the guise of organisms 
with bodies (Ingold 2000), a distinction 
problematic for human-elephant relations in 
light of current scientific understandings of their 
similar social and intellectual capabilities (see 
for example Poole & Moss 2008). It should be 
evident that both of these approaches emerge 
from an epistemology that can, for the sake of 
convenience, be termed ‘Western’, even if such a 
designation resists definitive mapping.

As Ingold (2000) remarks: “To the extent that 
the human condition transcends nature, so nature 
herself comes to stand as raw material to human 
projects of construction.” Thus we can see how 
domestication has been conceived as a mode of 
production, and as such might also concomitantly 
be considered a feat of engineering, designed 
according to the intentions of man. Yet this 
is despite the fact, as Darwin pointed out, that 
until very recently mankind has only been able 
to select retroactively from variants that arise 
spontaneously, and despite the fact that some 
relations of domestication probably began 
through mutual association, as with wolves and 
humans (see Schleidt & Shalter 2003). And so 
controlled breeding has falsely served as an 

analogue for planned modification, which has 
come to comprise a defining feature for many 
biological understandings of domestication. 

The preoccupation with human control over 
breeding as a criterion for domestication 
may then, be traced back to Darwin, whose 
conclusions about the origin of species by natural 
selection owed much to his observations of the 
breeding of domestic animals, as Clutton-Brock 
(1989) remarks and as anthropologist Feeley-
Harnik (2007) explores in relation to Darwin’s 
observation of pigeon fanciers in Spitalifields, 
London. To husband animals was then to breed 
them, and where one occurred without the other, as 
with the keeping of reindeer by northern Eurasian 
pastoralists, then they had to be dismissed as 
animals in an unstable, transitional state of 
‘semi-domestication’ (Ingold 2000). According 
to the logic of Bökönyi, this could be taken to 
imply an incomplete process of domestication, 
while also reflecting the ethnocentric limitations 
of his zooarchaeological concern with the role of 
domestication in the rise of classical civilisation. 
Indeed, as the participants in the discourse on 
domestication themselves concede, definitions 
have been shaped by their varying disciplinary 
concerns.

Elephants have traditionally been kept without 
mankind playing a consistent and decisive role in 
their breeding until very recently, and even then 
without overt control over selection (although 

Figure 1.  Elephant babies rescued from the wild 
and kept at the ‘Elephant Transit Home’ until 
they are old enough to be released back to the 
wild (Udawalawe, Sri Lanka).
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this is not to deny mankind a more subtle role 
in affecting elephant reproductive patterns). 
Hecker (1982) avoids the problematic criterion 
of modification through breeding by providing a 
category supplementary to that of domestication, 
speaking of ‘cultural control’ in order to refer to 
those cases where humans appropriate animals 
without exerting significant and successive 
control over their breeding.

An alternative definition of domestication 
emphasises its social rather than biological aspect. 
According to Ducos (1978) “domestication can be 
said to exist when living animals are integrated as 
objects into the socio-economic organisation of 
the human group.” This implies that they become 
a form of property that can be owned, inherited 
and exchanged. Geographer Tuan (1984) even 
explains the human propensity for animal 
domestication in terms of the pleasure derived 
from initiating a process, the outcome of which 
signifies the human mastery of nature. From this 
perspective the taming of a being as powerful 
and intelligent as an elephant could be taken 
as the greatest of domesticating achievements, 
as classicist Shelton (2001) acknowledges in a 
discussion of the voyeuristic pleasure Roman 
audiences took in observing the subjugated 
performances of elephants in the arena.

Incidentally, this social definition need not be 
limited to livestock, but can also include animals 
in the category of ‘pet’, which Darwin’s cousin 
Francis Galton first suggested as the antecedent 
for the development of increasingly large-scale 

animal husbandry (Serpell 1989). With regard 
to elephants, considering the inapplicability of 
the category of livestock, one should not assume 
that the category of ‘pet’ might present any less 
difficulty. Contrary to the dominant connotations 
of ‘pet’, elephants are kept for both utilitarian and 
symbolic reasons, are of economic utility, yet can 
also be companions (for an historical and cross-
cultural study of pet-keeping, see Serpell 1996). 
Whereas the former definition sees domestication 
as an intervention in nature, this definition sees 
domestication as an appropriation of nature, since 
humans as subjects can own animals as objects. 
And again we can see that this too presupposes 
nature as a realm extraneous to humanity since 
one can logically only appropriate that which is 
not contained by one’s self (Ingold 2000).

Clutton-Brock (1981) incorporates both bio-
logical intervention and social appropriation 
in her two fold typology, which distinguishes 
animals utilised by humans into two primary 
groups: ‘man-made animals’ and, rather 
evocatively, ‘exploited captives’, based on the 
metaphoric resemblance between the husbanding 
of livestock and the keeping of slaves, a point not 
lost on animal welfare campaigners (see Singer 
1985; Kete 2002). With regard to ‘man-made 
animals’, livelihood and breeding is conceived as 
entirely under human control, and it is suggested 
that it may have been exercised to such a degree 
that domesticated forms have altered almost out 
of recognition from their wild progenitors, as is 
the case with some breeds of dog (the animal 
that demonstrates the greatest plasticity in its 
range of domesticate forms). In the case of the 
‘exploited captives’ to which the elephant would 
approximate, wild animals after capture are 
tamed or trained to some degree (Lair 1997). 

While elephants might seem like obvious 
contenders for the category of ‘exploited captive’ 
rather than ‘man-made animal’, this does raise 
the question as to why, when the livelihood 
and breeding of elephants has potentially been 
under total human control, has mankind so 
rarely exercised any significant control over 
breeding over successive generations. Despite 
these qualifications, terms such as ‘domesticated’ 
and ‘tame’ still prove highly problematic when 

Figure 2.  Elephants from the ‘Pinnawela 
Elephant Orphenage’ bathing in the river.
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applied to elephants. Thus a discussion of 
appropriate nomenclature for referring to ‘non-
wild’ elephants is required, to clarify the status of 
elephants if nothing else. 

A variety of differing terminological conventions 
have been utilised, and like the broader 
domestication debate already discussed, these all 
betray the evaluative perspective or those who use 
them, and/or the specific contexts of utility from 
which they arise. All have differing connotations, 
and none are entirely unproblematic. Lair (1997) 
cites the following terms for Elephas maximus in 
a state of domesticity: ‘tame elephant’, ‘work (or 
working) elephant’, ‘timber elephant’, ‘domestic 
elephant’, ‘domesticated elephant’ and most 
lately in vogue; ‘captive elephant’. 

Firstly, with regard to the category ‘tame’, it 
should be noted that not all elephants held in 
domesticity, such as many that reside in zoos, 
have been subject to a process of taming/training 
(or even derisively termed ‘breaking’), thereby 
limiting the applicability of the term. This is 
despite recommendations for captive elephants to 
be trained for the sake of their own well being (to 
ease the problem of boredom), as well as for ease 
of maintenance and safety of care staff (Dudley 
1986; Moore & Doyle 1986). Elephant keepers 
at Port Lympne Zoo in Kent, UK, interviewed 
by myself in December 2002, were frustrated 
by regulations laid down by the Health and 
Safety Executive (HSE), which almost entirely 
prevented them from physical contact with their 
elephants, thereby denying them the crucial 

pleasures of their job as well as depriving the 
elephants of social contact with humans, which 
is arguably in the interest of elephants’ health 
and wellbeing. In the world of zoo-keeping 
these are contentious issues, and proponents of 
protected contact argue for different approaches 
toward human-elephant relations in situations of 
captivity.

The situation of elephants subject to confinement 
in western zoos and safari parks is considerably 
different from that of elephants kept for 
traditional purposes in Asian countries however, 
so management strategies appropriate in one 
context may not translate effectively to another. 
The consequences of these differences is 
forcefully indicated in a recent comparative study 
that reveals the unfavourable life expectancy 
of elephants in western zoos and safari parks 
in relation to that of working elephants in Asia 
(Clubb et al. 2008, drawing on Khyne U Mar’s 
extensive data on Burmese timber elephants). 
An approach of hands-free contact is now 
becoming the predominant approach to captive 
elephant management in the west, especially in 
the context of zoos, although the issue remains 
contested and controversial (Hammatt, pers. 
comm.), and cannot be understood outside of the 
context of concerns for the welfare of ostensibly 
‘wild’ elephants confined in zoos, for which 
both the RSPCA and European Elephant Group 
have commissioned reports (see Clubb & Mason 
2002a, 2002b; Endres et al. 2003). 

’Tame elephant’ may also be deemed problematic 
since understandings might be taken to conflate 
processes of domestication with those of 
training. The former suggests an animal that 
has been genetically modified over time (hence 
effecting inhering physiological and behavioural 
changes) by means of humanly controlled 
selective breeding (Clutton-Brock 1987), 
while the latter suggests a process of externally 
imposed, conditioned behavioural modification. 
In a discussion of reindeer domestication, 
anthropologist Vitebsky (2005) reminds us 
however that domestication as entailing selective 
breeding is a relatively modern understanding of 
the term, which might more generally be defined 
according to the following: 

Figure 3.  Well trained elephants from Whipsnade 
Zoo on an afternoon walk just outside the zoo 
(England).
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“Domestication involves appropriating a 
wild animal’s behaviour, bending it to human 
purposes, and continuing this relationship down 
through generations of animals.” However, the 
most salient associations evoked by the term 
‘animal training’ tend to be applied to animals 
that have already been subject to modification 
through selective breeding (the training of 
domesticated species such as dogs as pets 
being more widespread and typical than cases 
of training wild primates in order to answer 
longstanding anthropological speculations about 
the purported uniqueness of the human capacity 
for language, for example). 

It should be noted that although elephants are 
being bred at facilities like the Khorsor Elephant 
Breeding Center in Chitwan, Nepal, pairing and 
mating are not under explicit human control 
(and result from impregnations from both wild 
and captive males). More generally, in all Asian 
cultures with traditions of using elephants, there 
has been reluctance to control breeding over 
successive generations. Interestingly, in western 
classical sources, the elephant was credited with 
a refusal to reproduce in captivity and thereby 
perpetuate its state of slavery. It was thought 
that an elephant could accept captivity for itself 
but not for its offspring, a belief supported by 
elephants’ supposed need for utmost privacy in 
order to mate (Rothfels 2008). 

Historian Rothfels (2008) explores this further, 
noting that the great 18th century naturalist 
George-Louis Leclerc, the Comte de Buffon 
echoed these sentiments. Regarding the elephant 
as a being of the finest distinction, and writing 
in the context of pre-revolutionary France when 
issues of slavery and subjugation were becoming 
significant, it made perfect sense to Buffon “that 
they would deny themselves their deepest desires 
in order not to perpetuate the slavery of their 
kind.” At the same time though, he considered 
them wise and moderate enough to accept their 
captivity and to comport themselves as ‘model 
citizens’, capable of enthusiastically obeying 
instructions (Rothfels 2008). A case can be made 
that in some cultures the temperament of wild-
sired elephants is preferred, alongside a belief that 
captive-sired elephants will somehow be weaker. 

However, rather than invoking some putative 
cultural prohibition, this can be best explained as 
due to a lack of incentive. The capture of adults or 
juveniles from the wild has been an easier mode 
of procurement in terms of resource input than 
the lengthy process of breeding babies which 
will not be of profitable utility until they reach 
adulthood (Lair 1997).

Furthermore, ‘tame’, associated as it is with 
animals in the category of ‘pet’, might also be 
taken to connote ‘harmless’, which any elephant 
handler can tell you is a very foolish working 
assumption, and is surely a result of the binary 
conceptual opposition of ‘wild’ with ‘tame’. In 
the 1950s, the American TV personality Arthur 
Godfrey was determined to keep an elephant 
as a pet. Ignoring the advice of the hunter and 
safari pioneer John Coapman, this ultimately led 
to the elephant breaking free, running amok, and 
having to be destroyed (Coapman, pers. comm.). 
The history of circus elephants in 19th century 
America is replete with such examples (see 
Nance 2013). 

Nepali elephant handlers repeatedly invoke the 
goodwill of the Hindu elephant-headed god 
Ganesha precisely because they recognise that 
the ‘wild’ element of an elephant’s nature can 
never be fully eradicated (they say it always 
retains a yearning to return to its own life in its 
own habitat); the elephant is capricious in that 
experience has taught that it can pose a danger 
even to its own handlers and at almost any time. 

Furthermore in Asian traditions, the period 
of captivity in which an elephant cooperates 
with humans, is not always understood to be 
permanent. For example, in contemporary Nepal, 
aging elephants effectively retire themselves 
by increasingly absenting themselves from the 
stable and their human companions, something 
that is accepted with sadness. Handlers believe 
that as an elephant’s last pair of molars wears 
down that it understands that death approaches, 
and should therefore be allowed to live its final 
days in freedom.

Many people might assume that ‘tame’ suggests a 
relatively permanent if not irrevocable condition, 
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Figure 4.  Tusker from the Theppakadu Elephant 
Camp (India).

and although the phenomenon of ‘tamed animals’ 
surviving or returning to a feral state is well known 
(for examples of rabbits in Spain and France 
see Bökönyi 1989, and for sheep, goats, pigs, 
and cats on Mediterranean islands, see Groves 
1989), elephants are peculiarly well-suited to the 
reclamation of a ‘wild state’ (Lair 1997). And 
elephants are not unique in the provisionality 
of their relationship to humans, as Vitebsky 
(2005) makes clear in his discussion of reindeer 
domestication, where some members of the herd 
are tamer than others. “Apart from the males 
trained for carrying baggage, riding, and pulling 
sledges, and some females when lactating, most 
of the animals in a herd never become very tame, 
in the sense of having an intimate emotional and 
physical contact with their human carers. Even 
transport reindeer may become uncooperative 
and recalcitrant if left unattended for a few days, 
and any domestic reindeer may revert to the wild 
if left unattended for longer. The domestication 
of the reindeer is a hard-earned and provisional 
achievement” (Vitebsky 2005). 

These objections should then convince us that 
even ‘tame’ can be a misleading category when 
applied to elephants in a state of domesticity. 
Indeed, recent ethnographic studies of mahouts 
in Nepal, Assam, and Sri Lanka all reveal that 
managing captive elephants involves reckoning 
with the uncertainties of a ‘wild’ nature never 
fully ‘tamed’ (see essays by Locke, Lainé, and 
Klixbull in a forthcoming volume).

‘Work (or working) elephant’ clearly excludes 
animals kept in zoos, while ‘timber elephant’ 
obviously only refers to animals kept for specific 
purposes. Some of the problems of classifying 
elephants as ‘domestic’ or ‘domesticated’ have 
already been indicated, in that we know that 
elephants have not been subject to genetic 
modification through controlled breeding 
over successive generations. Elephants have 
not been subject to intentional morphological 
or behavioural modification (neither being 
taught to respond to commands nor adapting 
to human-imposed routines fulfil the cross-
generational permanency implied by behavioural 
modification). However, it does seem that the 
impact of human practices of selective capture 

may account for phenotypical variation in 
elephant populations, particularly the low level of 
tusked bulls in Sri Lanka, who were continuously 
removed from ‘wild’ populations for export to 
India as war elephants (see Kurt et al. 1995).

However, in keeping with the understanding of 
domestication as social appropriation, we must 
remember that ‘domestication’ need not only 
imply this relatively modern, scientific sense of 
the term. In its etymological sense of the ancient 
Greek for, ‘in or belonging to the home’ it is 
perhaps less objectionable, but the problem of 
potential ambiguity of meaning remains. This also 
raises the issue of how culturally inflected ethical 
differences influence nomenclatural distinctions 
(just as Ducos 1989 similarly concedes that all 
proposed definitions for domestication reflect the 
approach chosen to study the topic rather than an 
objective reality). 

While in Asian cultures a ‘household elephant’ 
might be a source of pride for its positive regal 
and sacred associations, in Western culture, by 
contrast, it might be an object of pity as an abused 
captive. It is this western bias with its implications 
of unjust exploitation, thereby excluding the 
possibility of human-elephant relations as one 
of mutually-beneficial symbiosis, which also 
makes the final term in our available repertoire 
problematic. ‘Captive elephant’ can therefore be 
seen to prejudge the relationship between human 
and elephant. Nonetheless, it is possible to 
discern a field dedicated to issues concerning the 
care and welfare of ‘non-wild’ elephants, and this 
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has acquired the designation of ‘captive elephant 
management’. 

Perhaps then all this suggests we should simply 
bypass the problem of nomenclature, acknowledge 
the dialectical process by which we have 
investigated, problematized, and refined concepts 
of domestication and their analogues, and instead 
recognize the complex interconnections between 
humans and elephants in relation to their faculties, 
their histories, and their modes of life. Indeed, 
this is precisely the agenda of the recent call for 
‘ethnoelephantology’ as an integrated approach 
for researching relations between humans and 
elephants as companion species, drawing on 
diverse forms of disciplinary expertise (Locke 
2013). After all, it is because the elephant can be 
so anomalous by conventional criteria; tame but 
not tamed, domestic but not domesticated, that an 
increasing number of researchers are recognising 
the need to rethink the fundamental assumptions 
informing their fields of enquiry and the need to 
transcend the limitations they imply by recourse 
to interdisciplinary dialogue and collaboration.
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Introduction

Elephants have played a prominent part in eastern 
cultures from ancient times. The importance of 
elephants in war made their management very 
important for kings and a lot of literature on 
elephant capture, training husbandry came into 
existence in Sanskrit, the ancient language of 
India. Elephantology developed into a branch of 
science related to governance in ancient India and 
many early works on statecraft devote chapters 
to it. 

All known texts attribute knowledge of elephants 
to the Sage Pālakāpya (Harbola 2003). Apart from 
him, among the other ancient authorities referred 
to are Vīrasena, Bṛhaspati, Nīlakaṇṭha, Vyāsa, 
Nārada, Rājaputra and Vaiśampāyana. Several 
such treatises have been briefly discussed in 
recent publications (Bhattacharya & Sri Gondekar 
1924; Cheeran 2013). There also exist several 
regional texts in vernacular languages such as 
Lokopakāra of Chāvuṇḍarāya II (in Kannada), a 
poet scholar of Karnataka in court of Jayasiṁha 
II (1015 – 1042 A.D) (Shesha Iyengar 2002), the 
Śivatattva Ratnākara an encyclopaedic text of 
Keladi Basavarāja (Shastry 1964), Mānasollāsa 
of Chalukyan king Someśvara (1131 A.D) (Sri 
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Abstract.  Elephants have fascinated humans from ancient times in eastern cultures that a 
vast literature related to their characteristics, diseases and their treatment were developed. 
All known texts attribute the knowledge of elephants to Sage Pālakāpya.  His elaborate 
treatise titled the ‘Hastyāyurveda’ is in form of a discourse dealing on elephant diseases, 
their remedies as well as elephant behaviour. Seasonal behaviours of elephants have 
been richly described with their causes along with traditional practices of treating them 
according to the six seasons for their sleep, food and diseases. This involves administering 
of foods, oils, bathing, regularization of their sleep and work routines recognizing their 
seasonal behaviour. Such seasonal treatments cure the diseases easily that have been 
elaborated in the text and presented here briefly. Timely diagnosis and suitable seasonal 
treatments will help to protect domesticated elephants and those in the wild before they 
succumb to such diseases thus promoting elephant conservation.

Gondekar 2001), ‘Mātaṅgalīla’ of Nīlakaṇṭha 
(Edgerton 1985), ‘Gajagrahaṇa Prakāra’ of 
Nārāyaṇa Dīkṣita (Sarma 1964) (all of these in 
Sanskrit). Some of these treatises deal with the 
characteristics of elephants, their behaviour, 
classification and diseases – causes, diagnosis 
and remedy.

Maharshi Pālakāpya’s treatise titled the 
‘Hastyāyurveda’ is an elaborate text in the form 
of a discourse dealing extensively with elephant 
diseases and their remedies (Sharma 1894a). Here 
I present gleanings of the seasonal behaviour and 
treatments of elephants in ancient India based on 
this text.

Seasonal behaviour of elephants

Indian poets laud the six different seasons in their 
works consisting of spring [Vasanta], summer 
[Grīṣma], rainy [Varṣa] autumn [Śarad], cold 
[Hemanta] and winter [Śiśira]. Each season 
is characterized in ancient Indian literature 
and the behaviour of all fauna and humans is 
thought to be rhythmised by nature according 
to the seasons. Their bodies are said to undergo 
changes and subjected to ups and downs afflicted 
by diseases in some seasons while being healthy 
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in others. Likewise elephants are also thought 
to be subjected to seasonal variations in body 
and behaviour. Sage Pālakāpya’s treatise 
‘Hastyāyurveda’ deals with such seasonal 
behaviour in the Kṣudra Roga Sthāna (section 
on minor diseases) in chapter 13. He describes 
elephants being afflicted by an incurable disease 
that arises by not being restrained or trained 
properly when they are young. Restraining 
elephants at an early age by chaining them and 
bringing them for training afflicts their minds 
as they ponder over the joys of forest life that 
they enjoyed in various seasons. In this context, 
the sage describes their behaviour in different 
seasons that are briefly narrated below (Sharma 
1894b).

Spring

In spring, nature is at its full marvel with various 
flowers blooming and intoxicated by humming 
of bees, parrots and other birds. The elephants 
enjoy this spring season and move about in caves, 
rivers and forests eating different fruits, flowers, 
fresh shoots and leaves, enjoying the winds and 
fragrance of flowers, viewing dances of peacocks 
and jungle animals, getting immersed in various 
rivers and streams hearing the cries of water 
birds like Hamsa (swans), Kāraṇḍava (coot), 
Cakravāka (ruddy Sheldrake), Sārasa (crane), 
Baka (frogs) and entering lotus filled lakes (Fig 
1). Mentally intoxicated by the God of love, 
male elephants attend the females by holding 
their trunks until their sexual desires are pacified 
sporting with them in various lotus filled rivers 
also hearing songs of cuckoos and other birds.

Summer

In summer as the sun’s rays become hotter and 
drying of all trees takes place, elephants are 
mentally distressed and are getting angry as they 
roam about the caves, hills and other places for 
water, amidst the humming sounds of bees and 
migration of other animals towards water holes. 
During this process, elephants enjoy the sounds 
made by lions, monkeys, hyenas, bears, tigers 
and so on. Elephants sport with deer by thrashing 
around in the waters when they come to drink 
as well as play with the fishes in the water. They 
ardently listen to insect songs or sport with young 
ones of other animals either by taking away their 
food or spraying waters or disturbing their sleep. 
They uproot branches of trees and wave them like 
fans to ward off the heat and spray their bodies 
with water or mud from their trunks (Fig. 2).

Rainy season

When the rains finally arrive after a hot and dry 
summer, all animals get relief, so do elephants. 
Elephants enjoy the fresh smell of earth, smell of 
lotuses, sounds of forest birds, fresh sprouts of 
various trees and plants. As rains lash the forests 
more, the elephants spend the night under stones 
or boulders, hard tall trees, caves or hills with 
their females or young ones. If rain is medium, 
they listen to rain drops, thunder and lightning, 
and enjoy seeing the clouds. Sometimes playfully 
they spray waters on the females. They yearn 
for Doorva (Panicum dactylon) grass, sprouts, 
jungle grasses, barley and bamboos. They also 
enjoy the nights illuminated by fireflies and are 
stricken by fear of lightning flashes.

Autumn

As rains slowly subside and the sky gets filled 
by stars, forests are full of various trees that have 
sprung up after the rains and the elephants enjoy 
their sight and move in mountains and caves. 
There they enjoy the movements of various wild 
animals like deer, boars, buffaloes, chamaris, 
rhinos and cows, they also sport over newly 
opened lotus leaves, smell various creepers, hear 
the sounds of different insects and water birds. 
They like to immerse themselves in waters made Figure 1.  Elephant hearing the cry of a waterbird.
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fragrant by flowers, lotus ponds and hitting the 
fishes.

Cold season

As rains bring in a drop in temperature, the 
elephants take shelter in caves, smell various 
flowers, enjoy the sounds of bees and other 
insects and watch dances of other wild animals. 
They move about with the females and enjoy 
together with young ones of two footed animals. 
Sometimes elephants also sport with ripe fruits 
on which snow has fallen, with the females in 
hills, roaming in the forests. They sleep under the 
shades of trees in windless places. As intoxication 
and anger sometimes increase due to cold, they 
attack other animals or elephants that portray 
their strength or sport with other females.

Winter

As cold increases with snow falling over various 
regions male elephants enjoy the touch of cold 
streams with female elephants along with pigeons 
and youthful playmates of other animals. They 
also admire the new flowers, smelling them and 
hear the sounds of water birds. They enter the 
waters with female elephants eating green grass 
and leaves in the forests. Due to intoxication, rut 
flows from their temples and male elephants get 
angry. Sometimes they get swooned or attack 
other intoxicated elephants having a sense of 
victory on defeating their opponents. They may 
bathe with herds of elephants or sometimes leave 
them, moving towards a female to pacify sexual 

desires. Breaking off tree branches or leaves they 
may feed the females with their trunks.

Seasonal treatments for elephants in Hastyā-
yurveda 

The Hastyāyurveda is in the form of a discourse 
between king Romapāda and Sage Pālakāpya. The 
whole work is divided into four sections named 
as follows- Mahārogasthāna, Kṣudrarogasthāna, 
Śalyasthāna and Uttarasthāna. The Uttarasthāna 
begins with the chapter on giving medicated 
oils [Snehapānāḥ] to elephants according to the 
seasons. In cold season, cold water with clarified 
butter is to be given. In hot seasons, administering 
oils causes the elephant to sleep. During rainy 
season, oils if not given properly cause various 
diseases. Oils give strength to the skin, decrease 
heat and remove intestinal worms. The measures 
of oils to be given in different seasons varies 
based on the class of elephant – Uttama [32 
ādhakas of oil], Madhyama [28 ādhakas] and 
Adhama [24 ādhakas] oil is to be given (one 
ādhakas = 3.072 kg). The treatments are further 
elaborated in [Uttarasthāna, Snehavidhikathana, 
Chapter IV] and are given briefly according to 
season below (Sharma 1894c).

(1)	 Summer – When sunrays are more, the belly 
of elephants is affected by winds (Vāta) and 
causes problems in genitals. Unrefined oil 
with three parts water is to be given for a 
month in the forenoon followed by bathing 
the elephant in the afternoon and giving it 
grass to eat. These minimize dysentery, 
dryness of face and eliminate pitta (bile) 
disorders.

(2)	 Rainy season – Rivers and waterfalls 
become slushy with mud and by drinking 
such waters or consuming soft grass full of 
doshas (consisting of this slushy mud), there 
are problems in genitals. Hence elephants 
must be given clarified butter and oils.

(3)	 Autumn – As grass is in plenty when rains 
are subsiding, the elephants feed on them. To 
minimize bile disorders, elephants must be 
given clarified butter and milk.

(4)	 Cold Season – To minimize phlegm 
and windy disorders, elephants must be 
administered barley and refined oil.

Figure 2.  Elephant spraying water in summer.
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(5)	 Winter - As cold winds blow, elephants suffer 
from phlegm diseases and the body becomes 
weak. Triphala rasa [a decoction consisting 
of the three Myrobylans – Āmalaki (Embilica 
officinalis), Bibhītaki (Terminalia bellerica) 
and Hārītaki (Terminalia chebula)] with oils 
is to be given to pacify them.

(6)	 Spring - As flowers are full of pollen and 
blossoms are rich, the elephant must be 
given oils and barley so that urine flows take 
place from bladder. Sweet, astringent foods 
are to be given.

The [Ṝtucaryādhyāya, Chap. XV] of the text is 
even more elaborate in describing nursing of 
elephants during the six seasons (Sharma 1894d).

(1) Cold Season  - As heat is less and snowfall 
occurs, the elephants are to be given sweet 
foods to pacify bile disorders. The place of 
sleep must be bereft of winds, mud and water 
and have mild rays of sun falling on the 
area. The head and feet of elephants must be 
protected from cold. Oils should be anointed 
on their head the previous night. Elephants 
are to be administered with śāli, sasthika rice 
with oils and salts.

(2) Winter – As cold winds and snow increase, 
either dry foods or those bitter in taste are to 
be given. One must light a fire for warmth 
in elephant stables and cover elephants 
with blankets. They must be given grass, 
mouthfuls of parts of trees and warm foods 
that minimize phlegm and windy diseases. 
Liquor can be given as a drink with salts as 
desired. To minimize phlegm elephants must 
be sprinkled with oil and bathed properly.

(3) Spring – As the season is neither too warm 
nor cold, phlegm increases. Elephants drink 
water from pools, become intoxicated by 
amorous desires hearing sounds of forest 
birds and bees. Elephants must be bathed 
well, given barley, śāli rice and light drinks. 
It is not good to make elephants carry heavy 
loads.

(4) Summer – As sun’s rays are more in 
summer, the elephants become weak due to 
over-travelling in search of water. As skin 
becomes dry and wears out, the phlegm 
rises to the head regions and it suffers from 

Raktapitta. Elephants must be given barley, 
green grass, leaves of milk oozing trees, 
molasses and clarified butter made into balls 
administered in the morning. In the night the 
raktaśāli variety of rice, milk and clarified 
butter mixed together is to be given to cool 
them. Rasas, which are dry, astringent and 
pungent with oils can be given. Bitter, acidic 
and hot foods are not to be given. They 
must not be made to take heavy loads. The 
head must be anointed with clarified butter. 
Drinking water or honey should be given in 
large quantities.

(5) Rainy Season – In this season, the digestive 
fire of elephants is mild. Acidic rasas 
minimize the pitta or bile disorders. Barley, 
wheat, śāli rice, Molasses and gruels that are 
refined can be given. Oils, salts and barley 
are to be given. Elephants must be made to 
drink water from wells as other waters are 
slushy with mud due to the rains. They must 
be taken for a walk. Stables of elephants 
must be smoked with suitable incense to 
reduce pests.

(6) Autumn – In this season, as the clouds part, 
the sun rays appear strongly. Due to the heat, 
elephants become angry and pitta disorders 
increase. To minimize them, salty rasas, 
barley, wheat, śāli rice mixed with molasses, 
clarified butter, milk, fruits and pulses are 
to be given. In the daytime they must be 
made to sleep in a cool place and in night 
time under moon rays. They must be bathed 
in waters that are pure and non-poisonous. 
Elephants should be taken around forests 
showing freshly bloomed flowers that make 
it pleasant. Sweet grass and lotuses can also 
be fed.

Apart from these seasonal treatments given 
by Hastyāyurveda, the text also gives certain 
procedures that are to be practiced in all seasons 
for their welfare. Elephants must be awakened 
and made to sleep at the correct time. They 
are to be bathed and dried in a windless place 
with waters removed from their ears. Thereafter 
anointing medicated oils on their head, they 
are to be again plunged until the limit of ears, 
protecting the head and sprinkling their forehead 
to minimize rut flows. In summer, they must be 
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awakened before sunrise and made to sleep in 
the night for ½ Nāḍi or 6 Nālikas (Nāḍi being 
equivalent to 24 minutes and Nālika to about 60 
minutes respectively) for two fortnights. In the 
afternoon, milk, ghee and water is to be given. 
In the rainy season, elephants must be awakened 
and bathed in sunrays, mud offered with trunk 
and made to drink cow’s urine. Night sleep must 
be for 6 Nālikas. In the cold season, they must be 
bathed in the forenoon and quickly brought out. 
Night sleep in this season is for about 8 Nālikas. 
In the winter, Oil should be sprinkled all over 
the body for 3 days after bathing to improve the 
complexion of the skin. This removes itching and 
also cures wounds. In both fortnights, they must 
be made to sleep well for 10 Nālikas and also 
brought back to their place of residence or to the 
stable.

Conclusions

Elephant behaviour has been observed and 
documented since the earliest times by these 
ancient texts. Even more remarkable are the 
descriptions of Sage Pālakāpya’s text as they 
enrich our knowledge about seasonal behaviour 
and treatment of elephants.

The intricate details offer us a rich glimpse of 
the elephant’s behaviour and how they affect 
the elephant’s mental attitudes by making 
them do something that opposes their attitude 
of a particular season. Description of diseases 
affecting elephants due to various causes in the 
different seasons also makes one diagnose them 
suitably and offer medication. The text is clear 
in the aspects of food measures, their timing, 
the quantity and quality of foods and drinks, 
the walking, bathing, sleeping and protection 
in various seasons. Interdisciplinary research 
supported by field studies may allow one to assess 
these ancient Indian observations of elephants 
and understand them better.

Acknowledgements

I would like to thank the Secretary, Mythic 
Society, Bangalore and Secretary, Kannada 
Sahitya Parishat, Bangalore for providing the 
necessary references

References

Harbola PC (2003) Historical perspective 
of Hasti Ayurveda, Section II, Chapter 8. In: 
Veterinary Science and Animal Husbandry in 
Ancient India. Somavanshi R & Yadav MP (eds) 
Indian Veterinary Research Institute, Izatnagar. 
pp 51-59.

Cheeran JV (2013) Elephantology in Sanskrit. 
Gajah 39: 24-29.

Bhattacharya V & Sri Gondekar GK (1924) 
Sanskrit works on elephants. Journal of Bihar 
and Orissa Research Institute X(3): 317 -324.

Shesha Iyengar H (2002) Lokopakāra of 
Chāvuṇḍarāya. Text in Kannada. Kannada 
Sahitya Parishat, Bangalore.

Shastry Vid. SNS (1964) ‘Shivatattva Ratnakara’ 
of Keladi Basavaraja. Vols. I-III. Oriental 
Research Institute, University of Mysore.

Sri Gondekar GK (2001) ‘Manasollasa’ of King 
Someshvara. Vol. II. Gaekwad Oriental Series, 
No.84, Oriental Research Institute, Baroda.

Edgerton F (1985) The Elephant Lore of 
the Hindus – Translation of Matangalila of 
Nilakantha. Motilal Banarsidass Publishers, 
Delhi.

Sarma ERS (1964) Gajagrahanaprakara of 
Narayana Deekshita. Sri Venkateshwara 
University Oriental Journal 7(1-2): 1-89.

Sharma Pt. S (1894a) Palakapya Hastyayurveda. 
Sanskrit text, Anandashram Sanskrit Series, No. 
26, Poona.

Sharma Pt. S (1894b) Ibid., Kṣudra Roga Sthāna, 
Chap. XIII.

Sharma Pt. S (1894c) Ibid., Uttarasthāna, 
Snehavidhikathana, Chap. IV.

Sharma Pt. S (1894d) Ibid., Ṝtucaryādhyāya, 
Chap. XV.



25

DierenPark Amersfoort has kept elephants since 
the mid-fifties. According to the records we 
originally had two cows. The animals were kept 
in the traditional way elephants were managed at 
that time. In the night the elephants were chained 
and in the daytime they stayed outside. If it was 
too cold outside, the animals stayed inside with 
the chain for a longer period, sometimes for 
several weeks. Throughout the period, there was 
regular contact with the animals. Care of feet and 
soles were not at a high level.

The ideas about keeping elephants began to 
change in the late eighties with greater emphasis 
on having social groups and better welfare of 
animals. Two animals are not a herd and 12 to 16 
hours with a chain around the leg is not a good 
example of animal welfare. 

In 1990 the elephant enclosure in Amersfoort 
Zoo was upgraded and the group expanded with 
four animals. At that time we had two solitary 
Asian cows aged 24 and 46 years, and with 
the new additions we had six elephants. The 
new elephants came from the so-called Burma 
transport. In total 30 elephants arrived in that 
year (1990) in Europe. A year later a young bull 
named Sammy, arrived in Amersfoort. He was 
born in the Paris Zoo. 

From that time the zookeepers worked very 
intensively with the animals. Shows such as 
working demonstrations and elephant rides 
started, more attention was given to feet and skin 
care and direct contact with the elephants was 
on a very high level. For example, the animal 
keepers worked between the elephants when 
they were cleaning the enclosure. The number of 
animal keepers was increased from two to four. 
There were many changes in the individuals in 
the team for various reasons such as keepers 

moving to another zoo, family circumstances or 
because they did not fit the job. 

This situation lasted until April 1999, when 
our first elephant calf Indra was born. She 
participated in the training program within six 
months of birth. The training consisted of a daily 
wash, placing a chain around a leg and foot-
skin care. We discovered during that period that 
consistent and strict policy was very important. 
Some keepers needed to work on their way of 
work. Development of cooperation within the 
herd and the behaviour of Sammy caused new 
problems. Also at this time there were more and 
more accidents in zoos, including in Europe, 
which unfortunately were sometimes deadly. 
The bull gradually became a difficult elephant. 
He accepted only one keeper. For safety reasons 
keepers did not access his enclosure when he was 
there. As a result since 1999 the keepers only 
worked hands-off with the bull.

Plans for a new enclosure were mooted and led to 
much discussion. The management wanted safe 
and hands-off work conditions to be established 
in the new enclosure. That was not appreciated 
by the elephant keepers. Many discussions later, 
finally the decision was made after a fatal accident 
in the Netherlands that DierenPark Amersfoort 
will work on a hands-off basis with the elephants. 
The keepers and perhaps the elephants were not 
ready to work hands-off as they were used to a 
system of close contact. However, the hands-off 
decision was implemented because there were 
enough arguments to operate this way. 

We consulted with Alan Roocroft, an international 
elephant behaviour advisor, who advised us 
on how to manage the elephants under the 
new approach of hands-off management. The 
biggest problem was Sammy the bull as he had 
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a mild inflammation in his nails, which required 
contact for management. Alan advised us as to 
what we had to change in Sammy’s enclosure. 
He got a place separated from the cows, with a 
sand floor, as natural as possible. In June 2003 
we started with protected-contact training. After 
nine training sessions of 15 minutes Sammy was 
able to present his foreleg on command, so the 
keepers could take care of his nails and skin. 
Sammy learned this based on an ‘ask and give’ 
reward system (protected contact system, now 
regularly used in European and American zoos). 
The keepers did not directly touch the animals 
anymore, but by rewarding Sammy he started to 
listen to commands. After eight months Sammy 
responded to all commands well, from a whole 
new group of elephant keepers. 

The cows represented a totally different problem. 
They were not caught by their ear anymore to 
come inside. Especially in the first few weeks 
the zookeepers needed a lot of patience. The 
temptation was big for just grabbing the elephant 
by their ears. The ranking of the herd changed 
especially in the inner enclosure. The two middle 
cows had strong aggression toward each other, 
when they were inside. Outside we didn’t see 
any aggression between them. The mother of 
the two youngest elephants moved to Burgers 
Zoo in Arnhem. Probably that was the reason 
for the aggression in the herd. She behaved very 
dominant to Sammy, the male of the herd. She was 
the matriarch, because she was the biggest and 
oldest cow. Her dominance made Sammy really 
uncertain. To reduce the aggression between the 
two middle cows, we placed an electrified wire 
between the cows in the inner enclosure. This 
brought the situation under control. Meanwhile 

we started with ‘protected-contact’. The cows 
were trained to present their feet, front and rear, 
for foot-skin care. To check the urine of the 
elephants weekly, we made a hole in the floor 
through which urine was collected. With the 
urine we were able to monitor the reproductive 
cycling of the elephants. 

A new enclosure for the bull was built in 2005. 
The enclosure had a sand bottom, double boxes 
and treatment area for the feet. The enclosure for 
the bull was separate from that of the cows. This 
decision was taken as there were many reports 
from other zoos that bulls were restless when in 
the same enclosure with cows. There was also a 
separate, spacious outside enclosure for the bull. 
The outside enclosure of the bull was in contact 
with the enclosure of the cows. The zookeeper 
could choose with manual slides if the bull could 
reach the cows.

The first calf was born in the new indoor 
enclosure in 2004. Unfortunately the calf was 
kicked to death immediately after the birth by 
the grandmother. That was the reason to choose 
a totally new concept. The inside enclosure was 
increased to 600 m2 from 150 m2 and now the 
elephants can roam here more freely. The outside 
enclosure was increased to 3500 m2 from 1500 m2 
with hills, trees and other objects increasing play 
possibilities. Every day the elephants were given 
fresh branches and the hay boxes were filled with 
fresh hay. For every bite the elephants needed to 
work. The animals were able to walk out of each 
other’s line of sight. The elephant family was 24 
hours together, inside and outside. There were no 
concrete floors and water was always available 
to them. There were plenty of opportunities for 
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swimming, mud-bathing, and digging. Our new 
enclosure, called ‘Rijk der Reuzen’, is one of the 
biggest elephant enclosures in Europe.

Three times we were able to bring fresh blood 
in to our herd from the breeding program of 
the European Association of Zoos and Aquaria 
(EAZA). At this moment we have a total of five 
elephants with two adult females, two calves 
and one bull. In order not to disturb the family, 
a 26-year old cow was moved. She was the only 
female who was not related to the other females 
and was obviously jealous of the family bond 
the other animals had. She was reunited with 
her mother and moved together to Copenhagen 
Zoo. The EAZA helped with the exchanges and 
cooperation between other zoos in the last ten 
years.

A few years ago I retired, before that I was 
responsible for the livestock of DierenPark 
Amersfoort. I think working with elephants is 
very special. I have worked hands-off with 15 
different elephants since I was 16 years old. 
Nobody has to explain how special and fun it is. 
However, welfare, care and the way we look at the 
animals have changed. The main argument for all 
the changes is the safety of the zookeepers. There 
were creative solutions for all the changes. The 
rhino, the giraffe, the lion and the chimpanzee 
need also special care when there is a problem. 
Creativity is also needed with these animals and 
more. I have spoken with many people over the 
years. Everyone has their own opinion about 
hands-off and hands-on work. I have respect for 
all the opinions. 
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Tuberculosis (TB) is a major emerging infectious 
disease among captive elephants worldwide and 
a potential concern for wild populations. The 
major causative agent for TB in elephants is 
Mycobacterium tuberculosis, which is also the 
primary causative agent for human TB (Fowler 
& Mikota 2006). Other members of the M. 
tuberculosis complex particularly M. avium and 
M. bovis, and non-tuberculosis mycobacteria 
have been associated with the infection of both 
African and Asian elephants (Shojaei et al. 
2000; Payeur et al. 2002; Lacasse et al. 2007; 
Lyashchenko et al. 2015). To the best of our 
knowledge, no confirmed cases of TB have 
been reported in wild Asian elephants (Elephas 
maximus), and there are no confirmed cases 
reported in captive or wild Sri Lankan elephants. 

An emaciated ~35-year-old female wild Sri 
Lankan elephant was found in a moribund state 
(Fig. 1) in the corridor between the Udawalawe 

National Park and Lunugamwehera National 
Park, Sri Lanka. She was accompanied by a 1.5 
year-old female calf (Fig. 1). The adult elephant 
died after two days of treatment with antibiotics 
and supportive therapy. Variable-sized multifocal 
to coalescing yellow-grey nodules with caseous 
centres affecting >60% of the lung tissue were 
observed during post-mortem examination. The 
lesions were highly suggestive of pulmonary TB 
(Fig. 2). Similar lesions were not observed in any 
other tissue.

Histolopathological examination of the lung 
lesions revealed that the pulmonary tissue was 
effaced by coalescing, multiple granulomas of 
variable sizes (Figs. 3 & 4). These tuberculous 
granulomas (tubercles) contained a centre of 
caseous necrosis and peripheral fibroplasia 
with a granulomatous inflammatory reaction 
characterized by the presence of macrophages, 
epithelioid cells, lymphocytes and plasma 

Figure 1.  The elephant at presentation, immediately after the initiation of I/V fluids.
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cells, further supporting the gross pathological 
observations of pulmonary tuberculosis.

A pure culture of acid fast bacilli was isolated on 
Lowenstein-Jensen (LJ) medium with glycerol, 
from the lung lesions approximately three weeks 
post inoculation (Fig. 5). The isolate also grew 
on LJ medium with sodium pyruvate, but at 
a slower rate. Glycerol enhances the growth 
of M. tuberculosis while it is inhibitory to M. 
bovis. Added sodium pyruvate has no effect on 
the growth of M. tuberculosis but enhances the 
growth of M. bovis (Quinn et al. 2011). No other 
bacteria or fungi were recovered on conventional 
media.

Since routine biochemical identification of acid 
fast bacilli is time consuming, molecular methods 
were used to identify the isolate. Due to a very 
high degree of conservation in housekeeping 

genes among the members of M. tuberculosis 
complex, the presence or absence of variable 
regions in the Mycobacterium genome known 
as genomic Regions of Difference (RD) are used 
as markers for molecular identification (Brosch 
et al. 2002). Accordingly, PCR was performed 
to detect the presence or absence of RD9 as 
described by Brosch et al. (2002). The RD9 is 
present only in M. tuberculosis except in the rare 
isolates of “M. canettii”, which were reported 
only in humans from East Africa and France 
(van Soolingen et al. 1997; Brosch et al. 2002). 
Reference culture DNA of M. tuberculosis and 
M. bovis obtained from Animal and Plant Health 
Agency, Weybridge, UK was used as controls. 

The PCR results for this isolate demonstrated 
the presence of an intact RD9 (Fig. 6), strongly 
suggesting the isolate was M. tuberculosis. The 
presence of clear bands corresponding to 364 

Figure 2.  Gross pathology of the lungs showing 
several variably sized multifocal to coalescing 
yellow-grey nodules with caseous centres.

Figure 3.  Histological section of the lung 
lesion showing multiple, coalescing, tuberculous 
granulomas (H&E, X40).

Figure 4.  Caseonecrotic centre of the tuberculous 
granuloma is encircled mainly by epithelioid cells 
and macrophages. Infiltration of lymphocytes, 
plasma cells and proliferation of fibrous tissue 
are seen at the periphery (H&E, X100).

Figure 5.  Culture on LJ medium (A) and acid 
fast bacilli (B).
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bp in the RD9 internal PCR (lanes 1 & 2) and 
absence of bands in the RD9 flanking PCR (lanes 
1 & 2) demonstrate the presence of an intact 
RD9 (Brosch et al. 2002). No bands are visible 
with the flanking primers because the product 
generated by an intact RD9 is 2.5 kb, and thus 
not visualized (Brosch et al. 2002). In contrast, 
strains that lack RD9 (such as M. bovis, used 
as a control here) generate a smaller product of 
472 bp (Brosch et al. 2002). M. canettii the only 
other member of the M. tuberculosis complex 
having an intact RD9 has clearly different colony 
morphology in primary isolates compared to 
M. tuberculosis (van Soolingen et al. 1997). 
Therefore, the presence of an intact RD9 and 
growth characteristics of this Mycobacterium 
isolate confirm its identity as M. tuberculosis.

Numerous cases of TB have been reported in 
captive Asian elephants (Mikota et al. 2001; 
Dumonceaux et al. 2011; Ong et al. 2013). There 
is also evidence that TB can be transmitted 
between elephants and humans (Oh et al. 2002; 
Murphree et al. 2011). In one case, an elephant 
and handler with active TB shared the same strain 
but the direction of transmission (elephant to 
human or human to elephant) was not determined 
(Michalak et al. 1998). Acid fast bacilli were 
observed in lung tissue from a wild African 
elephant that had a history of human contact and 
died from a suspected M. tuberculosis infection 
(Obanda et al. 2013). 

Our report is the first confirmed case of fatal 
TB in a wild Asian elephant, and also the first 
confirmed case of TB in a captive or wild Sri 
Lankan elephant. The source of infection for 
this elephant is unknown as no information was 
available on its human contacts if any, and there 
are no known wild reservoirs of M. tuberculosis 
in Sri Lanka. This case demonstrates that Asian 
elephants can be infected with M. tuberculosis in 
the wild, and develop fatal tuberculosis.

Acknowledgements

The authors thank Dr. Susan Mikota (Elephant 
Care International, USA) for thoughtful 
comments and Prof. Vasanthi Thevanesam, Dr. 
Champa Ratnatunga (University of Peradeniya, 
Sri Lanka) and Dr. Dhammika Magana-Arachchi 
(Institute of Fundamental Studies, Sri Lanka) for 
consultations and training laboratory personnel. 
Mr. Sampath Bandara and Mrs. Waruni Jayaweera 
(University of Peradeniya, Sri Lanka) provided 
technical assistance.

References

Brosch R, Gordon SV, Marmiesse M, Brodin P, 
Buchrieser C, Eiglmeier K, Garnier T, Gutierrez 
C, Hewinson G, Kremer K, Parsons LM, Pym 
AS, Samper S, van Soolingen D & Cole ST 
(2002) A new evolutionary scenario for the 
Mycobacterium tuberculosis complex. PNAS 99: 
3684-3689.

Figure 6.  Ethidium bromide stained agarose gel image of PCR results for RD9. The presence of clear 
bands at 364 bp level in RD9 internal PCR (lanes 1 & 2) and absence of bands in RD9 flanking PCR 
(lanes 1 & 2) demonstrates the presence of intact RD9 region. Lane 1 = DNA from Mycobacterium 
isolate, lane 2 = M. tuberculosis (H37Rv) reference DNA, lane 3 = M. bovis (61/2122/97) reference 
DNA, lane 4 = negative control.



31

Dumonceaux GA, St Leger J, Olsen JH, 
Burton MS, Ashkin D & Maslow JN (2011) 
Genitourinary and pulmonary multidrug resistant 
Mycobacterium tuberculosis infection in an 
Asian elephant (Elephas maximus). Journal of 
Zoo and Wildlife Medicine 42: 709-712.

Fowler ME & Mikota SK (2006) Biology, 
Medicine and Surgery of Elephants. Blackwell, 
USA.

Lacasse C, Terio K, Kinsel MJ, Farina LL, Travis 
DA, Greenwald R, Lyashchenko KP, Miller 
M & Gamble K (2007) Two cases of atypical 
mycobacteriosis caused by Mycobacterium 
szulgai associated with mortality in captive 
African elephants (Loxodonta africana). Journal 
of Zoo and Wildlife Medicine 38: 101-107.

Lyashchenko KP, Greenwald R, Esfandiari J, 
Olsen JH, Ball R, Dumonceaux G, Dunker F, 
Buckley C, Richard M, Murray S, Payeur JB, 
Andersen P, Pollock JM, Mikota S, Miller M, 
Sofranko D & Waters WR (2015) Tuberculosis in 
elephants: Antibody responses to defined antigens 
of Mycobacterium tuberculosis, potential for 
early diagnosis, and monitoring of treatment. 
Clinical and Vaccine Immunology 13: 722-732.

Michalak K, Austin C, Diesel S, Bacon 
JM, Zimmerman P & Maslow JN (1998) 
Mycobacterium tuberculosis infection as a 
zoonotic disease: Transmission between humans 
and elephants. Emerging Infect. Diseases 4: 2.

Mikota SK, Peddie L, Peddie J, Isaza R, Dunker 
F, West G, Lindsay W, Larsen RS, Salman MD, 
Chatterjee D, Payeur J, Whipple D, Thoen C, 
Davis DS, Sedgwick C, Montali R, Ziccardi M 
& Maslow J (2001) Epidemiology and diagnosis 
of Mycobacterium tuberculosis in captive Asian 
elephants (Elephas maximus). Journal of Zoo 
and Wildlife Medicine 32: 1-16.

Murphree R, Warkentin JV, Dunn JR, Schaffner 
W & Jones TF (2011) Elephant-to-human 
transmission of tuberculosis, 2009. Emerging 
Infectious Diseases 17: 366-371.

Obanda V, Poghon J, Yongo M, Mulei I, Ngotho 
M, Waititu K, Makumi J, Gakuya F, Omondi P, 
Soriguer RC & Alasaad S (2013) First reported 
case of fatal tuberculosis in a wild African 
elephant with past human–wildlife contact. 
Epidemiology & Infection 141: 1476-1480.

Oh P, Granich R, Scott J, Sun B, Joseph M, 
Stringfield C, Thisdell S, Staley J, Workman-
Malcolm D, Borenstein L, Lehnkering E, Ryan 
P, Soukup J, Nitta A & Flood J (2002) Human 
exposure following Mycobacterium tuberculosis 
infection of multiple animal species in a 
Metropolitan Zoo. Emerging Infectious Diseases 
8: 1290-129.

Ong BL, Ngeow YF, Razak MF, Yakuba Y, 
Zakaria Z, Mutalib AR, Hassan L, Ng HF & 
Versahib K (2013) Tuberculosis in captive Asian 
elephants (Elephas maximus) in Peninsular 
Malaysia. Epidemiology and Infection 141: 
1481-1487.

Payeur JB, Jarnagin JL, Marquardt, JG & 
Whipple DL (2002) Mycobacterium isolation in 
captive elephants in USA. Annuls of New York 
Academy of Sciences 969: 256-258. 

Quinn PJ, Markey BK, Leonard FC, Hartigan P, 
Fanning S & FitzPatrick ES (2011) Veterinary 
Microbiology and Microbial Disease. 2nd Edition. 
Wiley-Blackwell, USA. 

Shojaei H, Magee JG, Freeman R, Yates M, 
Horadagoda NU & Goodfellow M (2000) 
Mycobacterium elephantis sp. nov., a rapidly 
growing non-chromogenic Mycobacterium 
isolated from an elephant. International Journal 
of Systematic and Evolutionary Microbiology 
50: 1817-1820.

van Soolingen D, Hoogenboezem T, de Haas 
PE, Hermans PW, Koedam MA, Teppema KS, 
Brennan PJ, Besra GS, Portaels F, Top J, Schouls 
LM & van Embden JD (1997) A novel pathogenic 
taxon of the Mycobacterium tuberculosis 
complex, Canetti: characterization of an 
exceptional isolate from Africa. International 
Journal of Systemic Bacteriology 47: 1236-1245.



32

Short Communication Gajah 41 (2014) 32-35

Final Destination: Range Expansion and Behaviour of Asian Elephants 
in Northern Western Ghats, India

Milind D. Patil

College of Forestry, DBSKKV, Dapoli, India
Author’s e-mail:  milindp771@gmail.com

grounds adversely affects the habitat use by 
wild herbivores including elephants (Prasad 
2008), which might be responsible for drawing 
elephants out of PAs.

Asian elephants attain highest densities in moist 
and dry deciduous forests that contain substantial 
grass and bamboo forage (Milroy 1922; Mudappa 
& Shankar Raman 2012). Availability and extent 
of bamboo may influence habitat use strategies 
by elephants (Baskaran et al. 2010). Mangaon 
valley and Tilari catchment area in Sindhudurg 
District have extensive natural regeneration 
as well as plantations of bamboo, which may 
act as a temptation for elephants. Analysis of 
four dung piles collected in 2012 - 2013 from 
different places in Sindhudurg, revealed that 
elephants relished bamboo. There are many 
families in this area selling Manga bamboo 
(Dendrocalamus stocksii), as the major source of 
income. Unfortunately this crop has no place in 
the list of ex-gratia payments given by the Forest 
Department for crop damage. 

Changing land use patterns, fragmentation and 
loss of habitat (Riddle et al. 2010), construction of 

Introduction

There are no historic records of permanent 
presence of Asian elephants (Elephas maximus) 
in any part of Maharashtra State. The last decade, 
on the contrary, has seen herds of wild elephants 
from neighbouring Karnataka State settling in 
south-western Maharashtra. Since 2005 the influx 
is continuous and elephants seem to have become 
resident in Dodamarg and Kudal of Sindhudurg 
District, and Ajara and Chandgad of Kolhapur 
District. The elephant population in Sindhudurg 
use specific areas of their range more intensively 
than earlier years (Fig. 1). The elephants also 
prefer well-known routes with frequent visits to 
areas with which they are accustomed. Human-
elephant conflict (HEC) has created much hue 
and cry at socially and politically since people 
previously had not experienced elephants at 
close quarters. 

Changing habitats

Though Western Ghats lost its forest cover by 
40% during 1920 to 1990 (Menon & Bawa 1997), 
it harbours around 10,000 elephants, distributed 
in six different populations. In Northern Western 
Ghats, roughly 5000 km2 of habitat of North 
Kanara provides shelter to 50 animals (Baskaran 
2013).

Existing protected areas (PAs) of south India are 
invaded by Lantana camera and Eupatorium 
odoratum (Baskaran et al. 2010). Allelopathic 
effect of Lantana hampers the growth and 
vigour of native plant species together with 
increased hazards of forest fires (Prasad 2008). 
Combined effect of cattle grazing and invasive 
plants in wildlife reserves adversely affects 
resource availability. Reduction in forage 

Figure 1.  Asian elephant habitat in Sindhudurg 
District (Caryota palms).
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dams, open mining, and increase in commercial 
plantations (Mehta & Kulkarni 2013) give rise 
to HEC in Sindhudurg District. In addition, poor 
application of mitigation methods due to poor 
understanding of HEC and elephant behaviour 
besides inability to take an adaptable approach 
are at the roots of failure of elephant-human 
coexistence.

Elephant behaviour

HEC represents inter-species competition for 
resources (Sitati et al. 2003). Elephants in 
newly occupied areas, fragmented with human 
settlements increase instances of crop raiding 
(Rood 2008). Elephant activity in Sindhudurg 
seems to be continuing throughout the year. 
However it is governed by the stage of crop 
maturity (Gubbi 2012). Young green and growing 
plants are far more nutritious than full grown, 
dead or dormant ones and are particularly high in 
protein content (Schaller 1998). Elephants feed 
on apical meristems of coconut palms (Fig. 2), 
and soft stem tissues of banana stem and fishtail 
palms. They have never been seen to feed on un-
ripened banana fruits. They peel off and eat the 
bark of teak trees. Elephants are attracted to the 
smell of freshly harvested paddy locally called 
‘sal’. They break open doors and earthen walls of 
granaries in the Mangaon area in Kudal Taluka. 

Since cultivated crops are more palatable and 
nutritious than wild food plants, male elephants 
seek extra-nutrition by crop-raiding with the 
result of increased conflict with humans. Such 
inherent risk-taking of elephants adversely 
influences elephant-human interrelationships 
(Sukumar 1991; Hoare 1999; Gubbi 2012). 

Elephants use forest patches as shelter during 
day time (Fig. 3) and venture out for feeding on 
agricultural crops during night and early morning 
hours in adjoining villages, suggesting that 
offenders seek to minimize the associated risks 
(Hoare 1999; Sitati et al. 2003). 

Conflict-mitigation measures

From January 2002 to July 2014, HEC resulted 
in the death of 14 elephants and 13 humans in 
Maharashtra State (DFO Sawantdadi, 2014). 
The Forest Department has constructed elephant 
proof trenches (3.27 km), solar fencing (39.51 
km), Iron post hurdles (27.7 m) and stone wall 
fencings (37 m) along the passage between 
Karnataka and Maharashtra (DFO, Sawantwadi, 
2008-09). Villagers use various indirect measures 
like shouting, lightning fires, beating drums, 
cracking fires etc. to keep away elephants from 
agricultural fields. Practicality of preventive 
measures like chilli ropes, electric wire fencing, 
and burning chilli-mixed-dung had also been 
tested, but elephants get habituated towards them 
(Zimmermann et al. 2009).

Dug trenches are completely ineffective in hilly 
and high rainfall areas like Sindhudurg. ‘Chilli 
fences’ have potential to reduce elephant crop 
raiding, but their effectiveness could diminish 
with dew and rains (Chelliah et al. 2010). 
African elephants learn to walk parallel along the 
chilli-ropes and enter the fields where the rope 
ends (Chelliah et al. 2010). Forest departmental 
personnel had witnessed an elephant throwing 

Figure 2.  Intensive damage to coconut orchards 
by elephants in Sindhudurg District.

Figure 3.  Solitary tusker in Naneli village, Kudal 
taluka, Sindhudurg District.
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an uprooted tree over electric fence wires. 
Electric wire fences are seldom effective (and 
more expensive) for farmers with marginal land 
holdings. High power hand-held spotlights are 
used as an effective and popular measure. 

Suggestions for future actions

Exploitation and degradation of natural habitat 
along with interspersed human settlements 
represent potential conflict areas (Kulkarni 
et al. 2008). Intermediate level of habitat 
fragmentation does not displace elephants from 
their natural ranges (Rood et al. 2008). Thus 
habitat assessment outside the conventional 
protected areas is necessary. Assessment of 
health, dietary status and the movement patterns 
of wild elephants in this newly expanded range is 
essential to generate reliable baseline data. Use 
of satellite telemetry (radio collaring), could map 
ranging behaviour of elephants. It can also be 
useful to study the spatio-temporal relationships 
between human settlement configurations and 
problem elephant activity.

Establishment of a separate wildlife wing to 
Sindhudurg District must be a priority for Forest 
Department. Forest Departmental staff should be 
well trained and well equipped with necessary 
tools, equipment and infrastructure facilities for 
the satisfactory management of wildlife.

Farmers in and near forest edges should be 
provided training to guard their fields at night. 
Wild elephants get aggressive if they sense the 
presence of dogs in the vicinity, but farmers can 
still effectively use them as a traditional security 
alarm. 

Co-existence with elephants should be promoted. 
Visual tracking of wild elephants through 
involvement of local people is an effective way 
to draw up a long-term conservation program and 
is the key factor in the successful “Assam Haathi 
Project” (Zimmermann et al. 2009).

Although elephants have accepted this habitat, 
it is necessary to protect it and extend it 
towards existing protected areas by creating 
viable corridors. Creating private sanctuaries 

could be possible. Forest cover of Kolhapur, 
Sindhudurg, Belgaum and Uttara Kannada 
Districts and part of Goa State conjointly possess 
immense potential to support a viable elephant 
population (Sarma & Easa 2006). Sindhudurg 
District has 89 % of the total forest area under 
private ownership (DFO Sawantwadi, 2014). 
The Government of India does not provide any 
legal or physical protection to such land, but an 
important amendment introduced by the Wildlife 
(Protection) Amendment Act of 2002, has agreed 
to protect communally owned areas of ecological 
value. 

Siju-Rewak corridor in the Garo Hills and 
Tirunelli-Kudrakote corridor in Kerala are the 
best examples of private wildlife corridors 
established for migrating elephant herds. For 
that the financial assistance is provided by World 
Land Trust and Wildlife Trust of India. It can 
also be helpful for community based ecotourism 
and could be linked with the welfare of local 
people so that they can directly contribute to the 
conservation of elephants. 

The above suggestions should be buttressed 
with financial resources, political will and public 
support. Accepting the presence of elephants 
is a better approach for finding solutions and 
minimizing HEC with ultimate objective of 
conservation of wildlife. Management strategies 
such as translocation of elephants (Fig. 4) or re-
settlement of people from one place to another 
will not be effective since these are temporary 
solutions. 

Figure 4.  Capturing and domestication of 
elephants in Kudal taluka, Sindhudurg District.
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The major denominations of Christianity 
are Catholicism, Eastern Orthodoxy and 
Protestantism <www.wikipedia.org>. The 
Protestant Bible includes the Old and New 
Testaments while the Catholic and Orthodox 
Christian Bibles include the Old and New 
Testaments and the Apocrypha books.

[Apocrypha: those books of the Bible included in 
the ancient Greek and Latin versions of the Old 
Testament, but not in the Hebrew version, and 
which are excluded from the modern Protestant 
Bible but included in the Roman and Orthodox 
Bible (Chambers Dictionary 21st Century)].

Maccabees refer to a priestly family of Jews, 
who organized a successful rebellion against the 
Seleucid ruler Antiochus IV. They also managed 
to re-consecrate the defiled Temple of Jerusalem. 
The city State of Jerusalem – Judah lay between 
the two great powers of Egypt and Syria. Judah 
became a province of Egypt and Jews wanted 
independence and hence the rebellion. 

Apocrypha books like Maccaabees 1 and 2 are 
believed to have been written in B.C 180-161 and 
175-125 respectively. There are additional books 
such as Maccabees 3 to 8. Here I am confining 
myself to Maccabees 1 and 2 since only these 
two books are included in the Bible. 

These books describe elephants as animals used 
in war. In olden days elephants were one of the 
‘arms’ of armies in some elephant range countries 
of Asia, which were called Chathuranga Pada 
meaning army with four wings. The other three 
‘arms’ being chariots, cavalry, and foot soldiers. 
But it is interesting to note that the Maccabee 
books describe elephant use in armies along with 
soldiers and cavalry in non-range countries.
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Some quotes from the books of Maccabees 1 and 
2, which were written B.C. 175-125 and 180-
161, respectively, with references to elephants 
are as follows:

•	 “He attacked Egypt with well organized 
battalion of chariots, cavalry, elephants and 
Navy.” (1. Mc. 1:17)

•	 “He gave half of his army and elephants to 
him and instructed what is to be done.” (1. 
Mc. 3:34)

•	 “And upon the elephants were wooden towers, 
strong and covered; they were fastened upon 
each beast by special harness, and upon each 
were four armed men who fought from there, 
and its Indian drivers.”

•	 “He became proud of his tens and thousands 
of foot soldiers, thousands of cavalry, and 
eighty elephants.” (2. Mc. 11:4)

•	 “Each Greek Battalion had 140,000 soldiers, 
5000 cavalry, and 22 elephants and 300 
chariots armed with sword.” (2. Mc. 13:2)

•	 “He attacked the king’s tent in the night. He 
killed 2000 men and one elephant and its 
driver.” (2. Mc. 13:15)

•	 “They strategically arranged elephants and 
cavalry on sides.” (2. Mc. 15:20)

The above quotations suggest that elephants were 
used regularly if not widely in battles and armies 
of Egypt, Greece and the Middle East. 
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The Global March for Elephants and Rhinos 
(GMFER) provides an opportunity for people 
across the globe to unite in peaceful demonstration 
marches, demanding immediate government 
action to protect our endangered elephants and 
rhinoceros. 

This movement began in 2013, with the 
‘International March for Elephants’ organised 
through the David Sheldrick Wildlife Trust’s 
(DWST) ‘iworry’ campaign. Using the slogan 
‘one every fifteen minutes’, the iworry campaign 
educated people to the reality that at current rates 
of poaching both African and Asian elephants will 
likely be extinct by 2025. Over 20,000 people in 
42 cities marched on 4th October 2013 (World 
Animal Day), demanding that all governments 
increase protection for wildlife against poaching, 
and calling for a total ban of the ivory trade.

Building on the success of the International 
March for Elephants, the GMFER has continued 
the campaign in what will become an annual 
event, to protect elephants and rhinoceros, 
and also to promote justice for all wildlife. 
Over 35,000 elephants and 1000 rhinoceros 
are killed annually for ivory and horn. Capture 
of elephants and rhinoceros for live trade and 
tourism also cause death and injury to animals 
and compromise their wellbeing. Human deaths 
are another unfortunate consequence of wildlife 
trade, with rangers killed directly in the line of 
duty and wildlife crime funding activities of 
terrorist organisations. 

Specifically, the GMFER aims to put pressure 
on governments worldwide to use their political 
leadership to end wildlife trafficking; to ban trade 
in endangered wildlife body parts; to immediately 
close carving factories and retail outlets selling 
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products made from ivory and rhinoceros horn; 
to destroy illegal wildlife products; and to 
strengthen law enforcement to protect wildlife 
from poaching.

World Animal Day 2014 saw tens of thousands of 
people from 137 cities across all seven continents, 
participate in peaceful demonstrations. Ten 
marches were held in Asia including Cambodia 
(Siem Reap), China (Hong Kong), India 
(Bangalore, Chennai, Hyderabad and Mumbai), 
Japan (Tokyo), Sri Lanka (Colombo), Thailand 
(Chiang Mai), and Vietnam (Hanoi). 

Poaching is largely driven by consumer demand 
for ivory and rhinoceros horn in Asia, although a 
lucrative trade exists in the U.S. and Europe also. 
However, China is the world’s largest consumer 
of ivory, and Vietnam is the world’s largest 
consumer of rhinoceros horn. It is therefore of 
utmost importance that Asia actively participates 
in ending ivory and rhinoceros horn trade.

The GMFER creates a platform to raise awareness 
across Asia, and for the public to voice their 
displeasure at the treatment of wildlife, to their 
governments. The increasing participants across 
Asia are encouraging signs and we must continue 
to build on this momentum. 

In India, home to more than half of Asia’s wild 
elephant populations, four cities participated. 
Over 150 people took part in the GMFER in 
Bangalore. The march was concluded with a 
clay modelling demonstration, encouraging the 
participants to make their own clay elephant. 
In the evening a play and a documentary were 
shown. The aim of this exercise was to get back 
in touch with nature as soil is the source of 
everything. 
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In Colombo, Sri Lanka, an estimated 350 people, 
marched to protest against the ivory trade and 
also the live capture of young elephants from the 
wild, with participants including school children, 
conservationists, politicians and film stars. 

Events such as the GMFER unite people in a fight 
for a common cause, and show governments that 

we will not stand by while they endanger the 
future of elephants and rhinoceros.

For more information on the GMFER, upcoming 
demonstrations and events you can participate in, 
and progress for the 2015 GMFER please visit 
their website: 

<www.march4elephantsandrhinos.org>

Impressions from the march held in Colombo, Sri Lanka

Impressions from the march held in Bangalore, India
Photos provided from the organizers “Friends of Elephants”
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Background

The 3rd Regional Conference of the Society for 
Conservation Biology - Asia Section was held 
from 19 to 22 August 2014 in the city of Melaka 
in Malaysia. The conference participants hailed 
from a wide range of Asian and other countries. 
One of the highlights of the conference was 
the session on Asian elephants titled “Moving 
towards effective mitigation of human-elephant 
conflict – are we really progressing at all?”, 
organized by Prithiviraj Fernando and Ahimsa 
Campos-Arceiz. 

Asian elephants – the largest terrestrial animals 
in Asia – are of global concern due to their 
ecological and cultural significance and the 
rapid decline of their populations in the past 
few decades. The reasons for this decline is 
complex but, simply put, it can be attributed to 
the combination of widespread land-use changes 
and the subsequent increase in human-elephant 
conflict (HEC). HEC occurs in the form of crop 
raiding, damage on infrastructure, and attacks on 
people by elephants; and the retaliatory response 
by people by killing, translocating, or harassing 
elephants away from cultivated areas.

Most Asian elephants now live in human-
dominated landscapes and – as tropical Asia’s 
economies and population numbers steadily 
increase – the carrying capacity for the species 
increasingly depends on people’s willingness to 
coexist with elephants rather than on ecological 
factors. We do have a fair understanding of the 
behavioural and ecological factors that cause 
HEC, however, we know much less about how 
to effectively mitigate the conflict and achieve 
the often-discussed human-elephant coexistence. 
The long-term conservation of Asian elephants 

depends on our capacity to effectively mitigate 
HEC.

The symposium aimed to collate ongoing 
conservation work in the region in order to 
understand where we stand in our aim to mitigate 
HEC. 

Symposium

The symposium was well attended. It consisted of 
17 presentations and was the longest symposiuum 
of the conference. Seven of the 13 range countries 
were represented in the talks with the following 
breakdown: Malaysia 5; India 3; Sri Lanka 3; 
Indonesia 3; China 2; Thailand 2; Laos 1 and 
there was one range-wide presentation. 

The presentations in the symposium could 
be broadly considered in two categories. The 
first group focused on drivers of HEC such as 
economic pressures for land conversion, people’s 
perception and tolerance, and the responsibility 
assumed by different stakeholders. The talks that 
dealt with these issues consisted of: 

Prithiviraj Fernando & Jennifer Pastorini
Human-elephant conflict mitigation: can we have 
the cake and eat it?

Varun R. Goswami, Divya Vasudevn & M.K. Oli 
Human–elephant conflict devalues the 
conservation potential of areas where elephants 
and people co-occur

Franziska K. Harich, Anna C. Treydte, Chution 
Savini, Tommaso Savini & Kriangsak Sribuarod 
Human elephant conflicts in rubber dominated 
landscapes surrounding protected areas in 
Southern Thailand
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Krithi k. Karanth 
Human-wildlife interactions in Indian forest, 
scrub and grassland systems

P. Leimgruber, A. Campos-Arceiz, P. Fernando, 
W. Jitvijak, T. Neang, J. Pastorini, V. Ponnusamy, 
N. M. B. Pradhan, S. Chen & B. Stewart-Cox 
Factors influencing people’s perception of human 
elephant conflict across Asia 

Datuk Sam Mannan, Frederick Kugan, Albert 
Radin, Eddie Bungkoris & Robert Ong
Elephants, conservation and development in 
Sabah, Malaysia

Chution Savini & Mattana Srikrachang 
Status of wild elephant populations and human-
elephant conflict in Thailand’s remaining forests

Ange S.L. Tan, Jennifer Pastorini, Ahimsa 
Campos-Arceiz & Prithiviraj Fernando
Elephant distribution changes in Malaysia and 
Sri Lanka over the past 40 years

Li Zhang, Changhuan He, Shaobo Zhe, Jungan 
Dai, Liu Lin
A case study on 30-year changes of Asian 
elephant habitat in China 

The second set of presentations mainly dealt with 
the effectiveness of common strategies for HEC 
mitigation: i.e. elephant drives, translocation, the 
use of electric fences, crop guarding, economic 
compensation, and working with communities. 
The presentations in this section consisted of the 
following:

A. Campos-Arceiz, N. bin Othman & S.Saaban
The response of elephants to translocation

Shu Chen, Zhuang-Fang Yi, Ahimsa Campos-
Arceiz, Ming-Yong Chen & Edward L. Webb
Developing a spatially-explicit, sustainable and 
risk-based insurance scheme to mitigate human-
wildlife conflict

Simon Hedges, Martin Tyson, Alex McWilliam, 
Sugiyo, Melvin Gumal & Donny Gunaryadi
Community based approaches to reducing 
human-elephant conflict: theory and practice in 
Southeast Asia 

Jennifer Pastorini & Prithiviraj Fernando
Electric fences against elephant depredation: 
what does it take to make it work?

Salman bin Saaban & Melvin Gumal
National elephant conservation action plan 
(NECAP): An introduction

Wishnu Sukmantoro, Anggoro Sudibyo, Mulyo 
Hutomo & Samsuardi
Elephant habitat improvement through satellite 
image Landsat 7 ETM+ analysis in Balai Raja, 
Riau Province

Sunarto
Human-elephant conflicts in Central Sumatra: 
characteristics and mitigation efforts

Alexandra Zimmermann, S. Wilson, N. Hazarika
Solutions for human-elephant conflict: lessons 
from Assam

The symposium was concluded 
with a 30-minute question and 
answer session with a panel 
composed of the presenters, 
which addressed questions from 
the audience. In addition, the 
panel discussed the research 
priorities to progress towards 
effective mitigation of HEC in 
Asia.
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When I heard in October last year that Charles 
Santiapillai was critically ill, I was totally 
surprised as I knew that he been actively 
travelling in Sri Lanka in pursuit of his passion to 
understand and save the elephants of the country. 
The past several years he had been logging 
thousands of kilometres every year visiting Sri 
Lanka’s elephant habitats in the company of the 
young S. Wijeyamohan, who was with him until 
the very end. My wife and I were fortunate to 
see him alive about a week before he died on 
October 29, 2014. 

Charles was Sri Lanka’s preeminent naturalist 
who wrote extensively in scientific journals, 
magazines and newspapers on a variety of 
species and themes. Although Charles is best 
known for his work on Asian elephant ecology 
and conservation, he also wrote on the dugong, 
Javan rhino, wild buffalo, wild pig, sambar, 
tiger, leopard, leopard cat, clouded leopard, 
mongooses, otters, and crocodiles. Whenever he 
wrote a scientific article he often followed it up 
with a more popular article that would reach a 
broader audience. He was a regular contributor 
to Tigerpaper, a conservation journal from the 
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Food and Agriculture Organization that reached 
conservation organizations, policy groups, 
and managers, as well as to several Sri Lankan 
newspapers. 

He wrote on topics as diverse as the need for 
academic freedom in universities, how to 
convert elephant dung into dollars, the life of 
the genius Srinivasa Ramanujan, and the voice 
of the jazz artiste Willis Conover (though I must 
add that Charles’ favourite music was Carnatic 
classical). He published a commentary in 2003 
in the respectable journal Current Science on 
the looming threat of smallpox in which he 
argued that humans had now completely lost any 
exposure and, hence, immunity to the dreaded 
virus that could be used by bio-terrorists to 
spread mayhem. He even published an illustrated 
guide to the endemic birds of Sri Lanka.

For about 17 years (1988-2004), Charles was 
the mainstay of the activities of the IUCN/
SSC Asian Elephant Specialist Group. First 
as Executive Secretary and then as Deputy 
Chair, he worked tirelessly to build a network 
of elephant conservationists and edit on behalf 
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of the group a newsletter that later went on to 
become the journal Gajah. The action plan for 
Asian elephant conservation that Charles edited 
in 1990 provided perhaps the finest and most 
comprehensive practical vision of where and 
how to conserve elephants for posterity.

Among the honours that Charles received, I must 
mention the Order of the Golden Ark in 1990 
from the Netherlands and the Vidya Nidhi from 
the Sri Lankan President in 2005 for his lifetime 
contribution to the cause of conservation science 
in the country. 

Although Charles spent many years abroad, 
especially in Indonesia, his heart was always in 
his home country and he returned in 1995 to join 
the University of Peradeniya where he taught 
zoology for 15 years until his formal retirement 
in 2009 at the age of 65 years. Charles was not 
yet ready to give up academic or conservation 
pursuits. He would often tell me that there is no 
specialist centre anywhere in Asia for the study 
of elephants and that he wished to establish one 
in Sri Lanka. 

This is precisely what he did soon after his stint 
at Peradeniya as he went on to establish a centre 
for the study of Asian elephants at Rajarata 
University in the historic town of Mihintale. This 
centre was Charles’ passion during the last five 
years of his life as he tried to promote a younger 

generation of Sri Lankans to take to elephant 
studies. These five years was also the period 
when I had the opportunity to make several 
memorable visits to Sri Lanka to lecture at the 
university, travel with Charles and Wijeyamohan 
across the island’s elephant country, and enjoy 
the warm hospitality that Charles’ wife Anoma 
provided me at their Kandy home that was full of 
books, music, laughter and pet dogs.

I first met Charles in 1987 when he came 
to Bangalore to attend the Asian School of 
Conservation Biology at the Indian Institute 
of Science. I would have met him seven years 
earlier at Colombo but for a burglary at his house 
that prevented him from attending a meeting of 
the Asian Elephant Specialist Group. That seven 
year delay was entirely my loss – of enjoying his 
gentle humour (which even when occasionally 
risqué was never offensive), of listening to his 
level-headed analysis or plain speaking of a 
complex subject, and of being encouraged by a 
professional colleague and a personal friend. 

Charles was a sane voice in the somewhat 
confusing world of conservation. He was as 
eclectic and secular a personality as you could 
come across. A Tamil Christian, he was devotedly 
married to a Sinhalese Buddhist, while his final 
passage from this world included Hindu rituals 
as per his own wishes. Need I say anything more 
about this gentleman naturalist-conservationist. 
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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 (2015) publications 
on Asian elephants.

M. Barua
Circulating elephants: unpacking the geo-
graphies of a cosmopolitan animal
Transactions of the Institute of British 
Geographers 39 (2014) 559-573
Abstract.  Cosmopolitanism has emerged as an 
important concept in geography and the social 
sciences. The rise of mobility, circulation and 
transnational networks has been paralleled by 
academic scholarship on un-parochial others: 
diasporas, travellers and itinerant social groups. 
However, the role of nonhumans as participants 
in and subjects of cosmopolitanism has received 
scant attention. This paper seeks to develop 
a ‘more-than-human’ cosmopolitanism that 
accounts for the presence of nonhuman animals 
and entities in stories of circulation and contact. 
Through a multi-sited ethnography of elephant 
conservation in India and the UK, the paper 
illustrates how animals become participants 
in forging connections across difference. 
Through their circulation, elephants become 
cosmopolitan, present in diverse cultures and 
serving banal global consumption. The paper 
then illustrates how cosmopolitan elephants 
may be coercive, giving rise to political frictions 
and new inequalities when mobilised by 
powerful, transnational environmental actors. It 
concludes by discussing the methodological and 
conceptual implications of a more-than-human 
cosmopolitanism. © 2013 Royal Geographical 
Society.

B. Bouchard, B. Xaymountry, N. Thongtip, P. 
Lertwatcharasarakul & W. Wajjwalku

First reported case of elephant endothelio-
tropic herpes virus infection in Laos
Journal of Zoo and Wildlife Medicine 45 (2014) 
704-707
Abstract.  The elephant endotheliotropic herpes-
virus (EEHV) is now recognized as one of the 
main causes of death of young Asian elephants 
(Elephas maximus) in North American zoos. Its 
impact in wild and domestic elephant populations 
in Asia is not clearly understood. This article 
describes the first case of EEHV infection in Lao 
People’s Democratic Republic of a 2.5-yr-old 
domestic male Asian elephant. Clinical signs and 
pathological findings reported here are consistent 
with previous infections in Asian elephant calves. 
Phylogenetic analyses showed 100% homology 
with other EEHV-1A strains identified in Asia, 
Europe, and North America. Contamination 
of the molecular assays was ruled out, because 
the DNA polymerase sequence identified in this 
study differed from the positive control by two 
base pairs. © 2014 by American Association of 
Zoo Veterinarians.

A.P. Brock, R. Isaza, E.F. Egelund, R.P. Hunter 
& C.A. Peloquin
The pharmacokinetics of a single oral or rectal 
dose of concurrently administered isoniazid, 
rifampin, pyrazinamide, and ethambutol in 
Asian elephants (Elephas maximus)
Journal of Veterinary Pharmacology and 
Therapeutics 37 (2014) 472-479
Abstract.  Tuberculosis, caused by Mycobacterium 
tuberculosis, is a disease of concern in captive 
Asian elephants (Elephas maximus). Treatment 
for tuberculosis in elephants utilizes multidrug 
protocols combining isoniazid, rifampin, 
pyrazinamide, and/or ethambutol. In this study, a 
single, coformulated dose of isoniazid 5 mg/kg, 
rifampin 10 mg/kg, pyrazinamide 30 mg/kg, and 
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ethambutol 30 mg/kg was administered orally to 
six Asian elephants, and rectally to five elephants 
using a cross-over design. Blood samples were 
collected serially over 24 h. Pyrazinamide and 
ethambutol concentrations were determined 
using validated gas chromatography assays. 
Isoniazid and rifampin concentrations were 
determined using validated high-performance 
liquid chromatography assays. Rectal isoniazid 
produced an earlier Tmax compared with oral 
administration. Oral isoniazid resulted in a 
comparatively lower Cmax, but higher AUC 
values compared with rectal isoniazid. Oral 
rifampin and oral ethambutol were well absorbed 
while rectal rifampin was not. Oral pyrazinamide 
produced comparatively higher Cmax and AUC 
values compared with rectal pyrazinamide. 
Results of this study indicate that currently 
recommended therapeutic monitoring sample 
collection times for rectal isoniazid and oral 
rifampin do not provide an accurate assessment of 
exposure for these drugs. This study demonstrates 
notable individual variability, indicating that 
dosing of these medications requires individual 
monitoring and provides additional information 
to guide the clinician when treating elephants. © 
2014 John Wiley & Sons Ltd.

S. Chakraborty, D. Boominathan, A.A. Desai & 
T.N.C. Vidya 
Using genetic analysis to estimate population 
size, sex ratio, and social organization in an 
Asian elephant population in conflict with 
humans in Alur, southern India
Conservation Genetics 15 (2014) 897-907
Abstract.  With growing human and, possibly, 
elephant populations and a drastic increase 
in anthropogenic activities, human–elephant 
conflict in Asia has been on the rise. The Alur area 
in Karnataka state, southern India, is one such case 
in point, which has witnessed increasing levels 
of human–elephant conflict over the last two 
decades. The tiny, moderately protected habitat 
available for elephants in this human-dominated 
landscape does not appear to be able to support 
elephants over the long term. Options to deal 
with the escalating conflict include translocation 
of elephants, bringing elephants into captivity, 
and culling. We carried out a molecular genetic 
study of elephants in the Alur area to estimate 

the minimum number of elephants using the 
area, the sex ratio, genetic relatedness between 
individuals, and genetic structure with regard to 
the larger population in the landscape, so that 
informed management decisions could be made. 
Fresh dung samples were collected from the field 
and genotyped using 12 microsatellite loci. We 
found 29 unique individuals in the population, 
comprising 17 females and 12 males of different 
age classes. Relatedness between females 
suggested independent colonisations by discrete, 
small groups rather than by one cohesive clan 
of related females. This obviates the need for a 
single solution for dealing with all the females in 
the area in order to maintain social integrity, and 
has implications in terms how these elephants 
can be dealt with. We demonstrate how social 
organization inferred through molecular data from 
non-invasive sampling can inform management 
decisions. © 2014 With kind permission from 
Springer Science+Business Media.

M.Y. Chew, K. Hymeir, R. Nosrat & M.A. Shahfiz
Relation between grasses and large herbivores at 
the Ulu Muda salt licks, Peninsular Malaysia
J. of Tropical Forest Science 26 (2014) 554-559
Abstract.  Ulu Muda Forest Reserve is 
known for its salt licks and grassy floodplains. 
Previous studies largely overlooked the floristic 
component of Gramineae in this herbivore-rich 
forest. This paper reports on the dominant grass 
species present at Sira Bongor, Sira Keladi and 
Sira Air Hangat salt licks, namely, Hymenachne 
amplexicaulis, Centotheca lappacea and Oryza 
ridleyi and describes the niches occupied by 
grasses at the three sites in relation to signs of 
large herbivore activities. Preliminary evidence 
indicated that the salt licks and adjacent H. 
amplexicaulis swamps were dynamic habitats, 
plausibly created and maintained by large-bodied 
herbivores including elephants. The presence of 
grasses that extended the role of salt licks as 
places for both minerals and nutritive food intake 
for large herbivores was discussed. © 2014 
Forest Research Institute Malaysia.

A. Dastjerdi, C. Robert & M. Watson
Low coverage sequencing of two Asian 
elephant (Elephas maximus) genomes
GigaScience 3 (2014) e12
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Abstract.  There are three species of elephant 
that exist, the Asian elephant (Elephas maximus) 
and two species of African elephant (Loxodonta 
africana and L. cyclotis). The populations of all 
three species are dwindling, and are under threat 
due to factors, such as habitat destruction and 
ivory hunting. The species differ in many respects, 
including in their morphology and response to 
disease. The availability of elephant genome 
sequence data from all three elephant species 
will complement studies of behaviour, genetic 
diversity, evolution and disease resistance. We 
present low-coverage Illumina sequence data from 
two Asian elephants, representing approximately 
5X and 2.5X coverage respectively. Both raw 
and aligned data are available, using the African 
elephant (L. africana) genome as a reference. The 
data presented here are an important addition to 
the available genetic and genomic information 
on Asian and African elephants. © 2014 The 
Authors.

R.K. de Mel, D.K. Weerakoon, W.D. Ratnasooriya 
& A. Dangolla
A comparative haematological analysis of 
Asian elephants Elephas maximus Linnaeus, 
1758 (Mammalia: Proboscidea: Elephantidae) 
managed under different captive conditions in 
Sri Lanka
Journal of Threatened Taxa 6 (2014) 6148-6150
Abstract.  Haematological parameters were 
assessed from elephants of three institutions in Sri 
Lanka with different captive conditions, in order to 
evaluate if different captive conditions influence 
the physiology of the animals. The institutions 
were: The National Zoological Gardens (NZG), 
where elephants live a comparatively sedentary 
lifestyle, Pinnawala Elephant Orphanage (PEO), 
where elephants are allowed to walk and engage 
in intra-specific behaviours, and Millennium 
Elephant Foundation (MEF), where the elephants 
are used for tourist rides. Four adult females 
were examined from the NZG, while only two 
males and two females could be examined from 
PEO and MEF respectively. All animals were 
sampled on four consecutive days. Blood glucose 
levels, total white blood cells (WBC), red blood 
cells (RBC), packed cell volume (PCV), mean 
corpuscular volume (MCV) and differential 
white blood cell counts were carried out. Certain 

blood parameters of the elephants from NZG 
differed significantly from the parameters of the 
elephants from PEO and MEF. These were, the 
total WBC counts (Kruskal-Wallis, H=21.92, 2 
d.f., P=0.000), the lymphocyte count (Kruskal-
Wallis, H=16.40, 2 d.f., P=0.00) and the 
Neutrophil: Lymphocyte ratios (Kruskal-Wallis 
, H=14.58, 2 d.f., P<0.05). PCV, blood glucose 
levels and monocyte counts were also shown 
to be significantly different among the three 
groups (Kruskal-Wallis P<0.000). We suggest 
that differences in the stress levels associated 
with the different management methods might 
influence these haematological values.

S. de Silva, U.S. Weerathunga & T.V. Pushpa-
kumara
Morphometrics and behavior of a wild 
Asian elephant exhibiting disproportionate 
dwarfism
BMC Research Notes 7 (2014) 933
Abstract.  Dwarfism is a condition characterized 
by shorter stature, at times accompanied by 
differential skeletal growth proportions relative 
to the species-typical physical conformation. 
Causes vary and are well documented in 
humans as well as certain mammalian species 
in captive or laboratory conditions, but rarely 
observed in the wild. We report on a single case 
of apparent dwarfism in a free-ranging adult 
male Asian elephant in Sri Lanka, comparing 
physical dimensions to those of other males in 
the population as well as in previous literature. 
The subject M459 was found to have a shoulder 
height of approximately 195 cm, is shorter than 
the average height of typical mature males, with 
a body length of 218 cm. This ratio of body 
length to height deviates from what is typically 
observed, which is approximately 1:1, but was 
similar to the attributes of a dwarf elephant in 
captivity documented in 1955. We report on 
behaviour including the surprising observation 
that M459 appears to have a competitive 
advantage in intrasexual contests. We discuss how 
this phenotype compares to cases of dwarfism in 
other non-human animals. M459 exemplifies a 
rare occurrence of disproportionate dwarfism in 
a free-ranging wild mammal that has survived 
to reproductive maturity and appears otherwise 
healthy. © 2014 The Authors.
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M. English, M. Ancrenaz, G. Gillespie, B. 
Goossens, S. Nathan & W. Linklater
Foraging site recursion by forest elephants 
Elephas maximus borneensis
Current Zoology 60 (2014) 551-559
Abstract.  Recursion by herbivores is the 
repeated use of the same site or plants. Recursion 
by wild animals is rarely investigated but may 
be ubiquitous. Optimal foraging theory predicts 
site recursion as a function of the quality of the 
site, extent of its last use, and time since its last 
use because these influence site resource status 
and recovery. We used GPS collars, behaviour 
and site sampling to investigate recursion to 
foraging sites for two elephant Elephas maximus 
borneensis herds in the Lower Kinabatangan 
Wildlife Sanctuary, Borneo, over a 12-month 
period. Recursion occurred to 48 out of 87 
foraging sites and was most common within 48 
hours or between 151–250 days, indicating two 
different types of recursion. Recursion was more 
likely to occur if the site had previously been 
occupied for longer. Moreover, the time spent at 
a site at recursion was the same as the time spent 
at the site on the first occasion. The number of 
days that had passed between the first visit and 
recursion was also positively correlated with 
how much time was spent at the site at recursion. 
Habitat type also influenced the intensity of site-
use, with more time spent at recursion within 
riverine/open grass areas along forest margins 
compared to other habitat types. Recursion is a 
common behaviour used by the elephants and its 
pattern suggests it may be a foraging strategy for 
revisiting areas of greater value. The qualities of 
recursion sites might usefully be incorporated 
into landscape management strategies for 
elephant conservation in the area. © 2014 Current 
Zoology.

M. English, G. Gillespie, M. Ancrenaz, S. Ismail, 
B. Goossens, S. Nathan & W. Linklater
Plant selection and avoidance by the Bornean 
elephant (Elephas maximus borneensis) in 
tropical forest: does plant recovery rate after 
herbivory influence food choices?
Journal of Tropical Ecology 30 (2014) 371-379
Abstract.  The plant vigour hypothesis proposes 
that herbivores should favour feeding on more 
vigorously growing plants or plant modules. 

Similarly, we would expect herbivores to favour 
plants that regrow vigorously after herbivory. 
Larger animals, like elephants, may also select 
plant species relative to their availability and 
prefer species with larger growth forms in order 
to meet their intake requirements. The food 
preferences of the Bornean elephant (Elephas 
maximus borneensis) in the Lower Kinabatangan 
Wildlife Sanctuary, Sabah, Malaysia, were 
investigated along 12 transects in areas where 
elephants were recently sighted feeding. One 
hundred and eighty-two plants were eaten and 
185 plants were measured for species availability 
along transects. Species vigour was determined 
by the monthly regrowth in new shoot length after 
elephant feeding and the number of new shoots 
produced on each plant. Measurements were 
carried out on each plant for 9 mo or until the 
new shoot was eaten. Plant sizes were determined 
from their basal diameter. The Bornean elephant 
did not prefer more vigorous species or species 
with larger growth forms. New shoots did not 
grow longer on preferred than avoided species. 
Additionally, unlike other elephants that live 
in a forest environment, the Bornean elephant 
preferred species from the Poaceae (specifically 
Phragmites karka and Dinochloa scabrida) over 
other plant types including gingers, palms, lianas 
and woody trees. © 2014 Cambridge Univ. Press.

M. English, G. Kaplan & L.J. Rogers
Is painting by elephants in zoos as enriching 
as we are led to believe?
PeerJ 2 (2014) e471
Abstract.  The relationship between the activity 
of painting and performance of stereotyped and 
other stress-related behaviour was investigated 
in four captive Asian elephants at Melbourne 
Zoo, Australia. The activity involved the 
elephant being instructed to paint on a canvas 
by its keeper in front of an audience. Painting 
by elephants in zoos is commonly believed to be 
a form of enrichment, but this assumption had 
not been based on any systematic research. If 
an activity is enriching we would expect stress-
related behaviour to be reduced but we found 
no evidence of the elephants anticipating the 
painting activity and no effect on the performance 
of stereotyped or other stress-related behaviour 
either before or after the painting session. This 
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indicates that the activity does not fulfil one of 
the main aims of enrichment. However, if an 
elephant was not selected to paint on a given day 
this was associated with higher levels of non-
interactive behaviour, a possible indicator of 
stress. Behavioural observations associated with 
ear, eye and trunk positions during the painting 
session showed that the elephant’s attentiveness 
to the painting activity or to the keeper giving 
instruction varied between individuals. Apart 
from positive reinforcement from the keeper, 
the results indicated that elephants gain little 
enrichment from the activity of painting. Hence, 
the benefits of this activity appear to be limited 
to the aesthetic appeal of these paintings to the 
people viewing them. © 2014 The Authors.

J.M. Enk, A.M. Devault, M. Kuch, Y.E. Murgha, 
J.-M. Rouillard & H.N. Poinar
Ancient whole genome enrichment using baits 
built from modern DNA
Molecular Biology and Evolution 31 (2014) 
1292-1294
Abstract.  We report metrics from complete 
genome capture of nuclear DNA from extinct 
mammoths using biotinylated RNAs transcribed 
from an Asian elephant DNA extract. Enrichment 
of the nuclear genome ranged from 1.06- to 18.65-
fold, to an apparent maximum threshold of ∼80% 
on-target. This projects an order of magnitude 
less costly complete genome sequencing from 
long-dead organisms, even when a reference 
genome is unavailable for bait design. © 2014 
The Authors. By permission of the Society for 
Molecular Biology and Evolution.

A. Fagen, N. Acharya & G.E. Kaufman
Positive reinforcement training for a 
trunk wash in Nepal’s working elephants: 
Demonstrating alternatives to traditional 
elephant training techniques
Journal of Applied Animal Welfare Science 17 
(2014) 83-97
Abstract.  Many trainers of animals in the zoo 
now rely on positive reinforcement training 
to teach animals to voluntarily participate in 
husbandry and veterinary procedures in an 
effort to improve behavioral reliability, captive 
management, and welfare. However, captive 
elephant handlers in Nepal still rely heavily 

on punishment- and aversion-based methods. 
The aim of this project was to determine the 
effectiveness of secondary positive reinforcement 
(SPR) in training free-contact elephants in 
Nepal to voluntarily participate in a trunk wash 
for the purpose of tuberculosis testing. Five 
female elephants, 4 juveniles and 1 adult, were 
enrolled in the project. Data were collected 
in the form of minutes of training, number of 
offers made for each training task, and success 
rate for each task in performance tests. Four 
out of 5 elephants, all juveniles, successfully 
learned the trunk wash in 35 sessions or fewer, 
with each session lasting a mean duration of 12 
min. The elephants’ performance improved from 
a mean success rate of 39.0% to 89.3% during 
the course of the training. This study proves that 
it is feasible to efficiently train juvenile, free-
contact, traditionally trained elephants in Nepal 
to voluntarily and reliably participate in a trunk 
wash using only SPR techniques. © Taylor & 
Francis Group, LLC.

F. Galis, D.R. Carrier, J. van Alphen, S.D. van der 
Mije, T.J.M. Van Dooren, J.A.J. Metz & C.M.A. 
ten Broek
Fast running restricts evolutionary change of 
the vertebral column in mammals
PNAS 111 (2014) 11401-11406
Abstract.  The mammalian vertebral column is 
highly variable, reflecting adaptations to a wide 
range of lifestyles, from burrowing in moles to 
flying in bats. However, in many taxa, the number 
of trunk vertebrae is surprisingly constant. We 
argue that this constancy results from strong 
selection against initial changes of these numbers 
in fast running and agile mammals, whereas such 
selection is weak in slower-running, sturdier 
mammals. The rationale is that changes of the 
number of trunk vertebrae require homeotic 
transformations from trunk into sacral vertebrae, 
or vice versa, and mutations toward such 
transformations generally produce transitional 
lumbosacral vertebrae that are incompletely 
fused to the sacrum. We hypothesize that such 
incomplete homeotic transformations impair 
flexibility of the lumbosacral joint and thereby 
threaten survival in species that depend on 
axial mobility for speed and agility. Such 
transformations will only marginally affect 
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performance in slow, sturdy species, so that 
sufficient individuals with transitional vertebrae 
survive to allow eventual evolutionary changes 
of trunk vertebral numbers. We present data 
on fast and slow carnivores and artiodactyls 
and on slow afrotherians and monotremes that 
strongly support this hypothesis. The conclusion 
is that the selective constraints on the count of 
trunk vertebrae stem from a combination of 
developmental and biomechanical constraints.

A. Gentry, A.M. Lister, and A.M. Roos, M.T.P. 
Gilbert & E. Cappellini
The lectotype for the Asian elephant, Elephas 
maximus Linnaeus, 1758 (Mammalia, Pro-
boscidea) and comments on ‘primary, 
secondary and tertiary syntypes’ and ‘virtual 
lectotype designation’
Bulletin of Zoological Nomenclature 71 (2014) 
208-213
Abstract.  Last November a group of colleagues 
and ourselves designated a lectotype for the 
Asian elephant, Elephas maximus Linnaeus, 
1758, having used morphology and genetic 
and proteomic sequencing to confirm that 
Linnaeus’s syntypes included both Asian and 
African elephants. The article was published 
(Cappellini et al., 2013) online in the Zoological 
Journal of the Linnean Society, together with 
eight items of Supplementary Information, and 
appeared on paper in the ZJLS in January 2014. 
The paper and SI items are available online at 
DOI:10.1111/zoj.12084. The lectotype is a very 
nearly complete mounted skeleton on display in 
the Natural History Museum of the University 
of Florence. John Ray described the specimen 
in 1673 and 1693 and Linnaeus cited Ray’s 
1693 publication. The lectotype designation is 
available and valid. Dubois, Nemésio & Bour, 
however, have criticised our choice of selected 
specimen (published in Bionomina, June 
2014; a preview is available online at http://
mapress.com/bionomina/content.htm). We are 
concerned because they have demonstrated 
misunderstanding or ignorance of a number of 
aspects of the International Code of Zoological 
Nomenclature.

V.R. Goswami, S. Sridhara, K. Medhi, A.C. 
Williams, R. Chellam, J.D. Nichols & M.K. Oli

Community-managed forests and wildlife-
friendly agriculture play a subsidiary but not 
substitutive role to protected areas for the 
endangered Asian elephant
Biological Conservation 177 (2014) 74-81
Abstract.  Global conservation policy is 
increasingly debating the feasibility of reconciling 
wildlife conservation and human resource 
requirements in land uses outside protected 
areas (PAs). However, there are few quantitative 
assessments of whether or to what extent these 
‘wildlife-friendly’ land uses fulfill a fundamental 
function of PAs—to separate biodiversity from 
anthropogenic threats. We distinguish the role of 
wildlife-friendly land uses as being (a) subsidiary, 
whereby they augment PAs with secondary 
habitat, or (b) substitutive, wherein they provide 
comparable habitat to PAs. We tested our 
hypotheses by investigating the influence of land 
use and human presence on space-use intensity 
of the endangered Asian elephant (Elephas 
maximus) in a fragmented landscape comprising 
PAs and wildlife-friendly land uses. We applied 
multistate occupancy models to spatial data on 
elephant occurrence to estimate and model the 
overall probability of elephants using a site, and 
the conditional probability of high-intensity use 
given that elephants use a site. The probability of 
elephants using a site regardless of intensity did 
not vary between PAs and wildlife-friendly land 
uses. However, high-intensity use declined with 
distance to PAs, and this effect was accentuated 
by an increase in village density. Therefore, while 
wildlife-friendly land uses did play a subsidiary 
conservation role, their potential to substitute for 
PAs was offset by a strong human presence. Our 
findings demonstrate the need to evaluate the role 
of wildlife-friendly land uses in landscape-scale 
conservation; for species that have conflicting 
resource requirements with people, PAs are 
likely to provide crucial refuge from growing 
anthropogenic threats. © 2014 Elsevier Ltd.

V.R. Goswami, D. Vasudev & M.K. Oli
The importance of conflict-induced mortality 
for conservation planning in areas of human–
elephant co-occurrence
Biological Conservation 176 (2014) 191-198
Abstract.  Multiple-use zones around protected 
areas are designed to balance human resource 
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needs with wildlife conservation, but conflicts 
between wildlife and people in these areas of 
co-occurrence (CA) can seriously undermine 
their conservation potential. We evaluated this 
issue by assessing the effects of conflict-induced 
mortality in CAs around an inviolate core, on 
long-term population viability of the endangered, 
wide-ranging, and conflict-prone Asian elephant 
(Elephas maximus). Using a single-sex, age-
structured density-dependent matrix population 
model to simulate elephant population dynamics 
over a period of 500 years, we: (1) assessed 
the existence of extinction thresholds arising 
from the interaction of mortality due to human–
elephant conflict (HEC) and habitat degradation, 
and (2) evaluated whether and to what extent 
habitat supplementation by the CA is devalued by 
detrimental effects of conflict-induced mortality. 
We parameterized our model using published 
survival and fecundity rates. We considered 
different scenarios of core to CA configurations, 
and simulated the population under HEC-induced 
mortality rates (HECm) ranging from 0 to 0.1. 
Population persistence was adversely affected by 
HECm, and its detrimental effects were magnified 
as the proportion of core habitat declined. 
Under moderate HECm, small increments in 
mortality rates necessitated disproportionately 
large increases in core area availability to avoid 
quasi-extinction. Furthermore, benefits of CA 
supplementation were driven more by CA quality 
than size, and these benefits declined as HECm 
increased. We emphasize the need to minimize 
conflict-induced mortality, or to maintain 
adequate refugia from such anthropogenic 
threats, to successfully conserve conflict-prone 
species in human-dominated landscapes. © 2014 
Elsevier Ltd.

T.N.E. Gray, T.N.C. Vidya, S. Potdar, D.K. Bharti 
& P. Sovanna
Population size estimation of an Asian ele-
phant population in eastern Cambodia through 
non-invasive mark-recapture sampling
Conservation Genetics 15 (2014) 803-810
Abstract.  The Asian elephant is a flagship 
species for conservation in tropical Asia, but 
reliable population estimates are available 
only from a few populations. This is because 
the species can be elusive and occurs at low 

densities in dense habitat over a large part of 
its range. Phnom Prich Wildlife Sanctuary in 
the Eastern Plains, Cambodia, which is part of 
one of the largest protected area complexes in 
South-East Asia, is one such habitat that had not 
been systematically censused for elephants. We, 
therefore, used faecal-DNA based capture-mark-
recapture sampling to estimate the population 
size for establishing a monitoring baseline. 
Five sampling sessions targeted all areas in and 
adjacent to Phnom Prich Wildlife Sanctuary 
believed to be used by elephants. Fresh dung was 
collected as the source of DNA and genotyping 
was carried out based on nine microsatellite loci. 
The 224 samples collected yielded 78 unique 
genotypes. Using model averaging of closed 
population capture-mark-recapture models, the 
elephant population in Phnom Prich Wildlife 
Sanctuary was estimated to number 136 ± 18 
(SE) individuals. Our results suggest that eastern 
Cambodia supports a regionally important 
Asian elephant population. © 2014 With kind 
permission from Springer Science+Business 
Media.

N. Ilmberger, S. Güllert, J. Dannenberg, U. 
Rabausch, J. Torres, B. Wemheuer, M. Alawi, 
A. Poehlein, J. Chow, D. Turaev, T. Rattei, C. 
Schmeisser, J. Salomon, P.B. Olsen, R. Daniel, 
A. Grundhoff, M.S. Borchert & W.R. Streit
A comparative metagenome survey of the 
fecal microbiota of a breast- and a plant-
fed Asian elephant reveals an unexpectedly 
high diversity of glycoside hydrolase family 
enzymes
PLoS ONE 9 (2014) e106707
Abstract.  A phylogenetic and metagenomic 
study of elephant feces samples (derived from 
a three-weeks-old and a six-years-old Asian 
elephant) was conducted in order to describe 
the microbiota inhabiting this large land-living 
animal. The microbial diversity was examined 
via 16S rRNA gene analysis. We generated more 
than 44,000 GS-FLX+454 reads for each animal. 
For the baby elephant, 380 operational taxonomic 
units (OTUs) were identified at 97% sequence 
identity level; in the six-years-old animal, close 
to 3000 OTUs were identified, suggesting high 
microbial diversity in the older animal. In both 
animals most OTUs belonged to Bacteroidetes 
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and Firmicutes. Additionally, for the baby 
elephant a high number of Proteobacteria was 
detected. A metagenomic sequencing approach 
using Illumina technology resulted in the 
generation of 1.1 Gbp assembled DNA in contigs 
with a maximum size of 0.6 Mbp. A KEGG 
pathway analysis suggested high metabolic 
diversity regarding the use of polymers and 
aromatic and non-aromatic compounds. In line 
with the high phylogenetic diversity, a surprising 
and not previously described biodiversity of 
glycoside hydrolase (GH) genes was found. 
Enzymes of 84 GH families were detected. 
Polysaccharide utilization loci (PULs), which 
are found in Bacteroidetes, were highly abundant 
in the dataset; some of these comprised cellulase 
genes. Furthermore the highest coverage for 
GH5 and GH9 family enzymes was detected 
for Bacteroidetes, suggesting that bacteria of 
this phylum are mainly responsible for the 
degradation of cellulose in the Asian elephant. 
Altogether, this study delivers insight into the 
biomass conversion by one of the largest plant-
fed and land-living animals. © 2014 The Authors.

R. Isaza, E. Wiedner, S. Hiser & C. Cray
Reference intervals for acute phase protein 
and serum protein electrophoresis values in 
captive Asian elephants (Elephas maximus)
Journal of Veterinary Diagnostic Investigation 
26 (2014) 616–621
Abstract.  Acute phase protein (APP) 
immunoassays and serum protein electrophoresis 
(SPEP) are assays for evaluating the inflammatory 
response and have use as diagnostic tools in 
a variety of species. Acute phase proteins are 
markers of inflammation that are highly conserved 
across different species while SPEP separates 
and quantifies serum protein fractions based on 
their physical properties. In the current study, 
serum samples from 35 clinically healthy Asian 
elephants (Elephas maximus) were analyzed 
using automated assays for C-reactive protein, 
serum amyloid A, and haptoglobin and SPEP. 
Robust methods were used to generate reference 
intervals for the APPs: C-reactive protein (1.3–
12.8 mg/l), serum amyloid A (0–47.5 mg/l), and 
haptoglobin (0–1.10 mg/ml). In addition, SPEP 
was performed on these samples to establish 
reference intervals for each protein fraction. A 

combination of APPs and SPEP measurements 
are valuable adjunctive diagnostic tools in 
elephant health care. © 2014 The Authors.

R.-D. Kahlke
The origin of Eurasian mammoth faunas 
(Mammuthus–Coelodonta faunal complex)
Quaternary Science Reviews 96 (2014) 32-49
Abstract.  Pleistocene Mammoth Faunas 
were the most successful, cold-adapted large 
mammal assemblages in the history of the 
Earth. However, the causes for their emergence 
can not be attributed only to the global trend 
of climate cooling which occurred during the 
Neogene/Quaternary period. The formation 
of the Eurasian Mammuthus–Coelodonta 
Faunal Complex was a result of interacting 
tectonic, geographical, climatic, ecological and 
phylogenetic processes. The key environmental 
factors controlling the origin and evolution of 
Palaearctic cold-adapted large mammal faunas 
were successive aridification of major parts 
of Eurasia, rhythmic global climatic cooling 
with prolonged and intensified cold stages, and 
increasing continentality. Between 2.6 Ma and 
around 700 ka BP, largely independent mammal 
faunas became established in continental Asian 
steppe regions as well as in the circumpolar 
tundra. Both faunal complexes were adapted 
to open environmental conditions but were 
largely separated from each other. The principal 
requirements in order for species to evolve into 
members of Mammoth Faunas are progressing 
adaptation to aridity, decreasing temperatures 
and rapid temperature fluctuations. Eurasian 
Mammoth Faunas were mainly composed of 
the descendants of either Central Asian steppe 
or Arctic tundra faunal elements. The majority 
of species of Central Asian origin emerged in 
regions north of the Himalayan–Tibetan uplift. 
Between 640 and 480 ka BP, saiga, musk-ox 
and reindeer occasionally spread far beyond the 
limits of their respective traditional areas, thus 
anticipating the subsequent merge of steppe and 
tundra originated species in Eurasian Mammoth 
Faunas. During the pronounced cold period 
of MIS 12, tundra species regularly expanded 
south- and southwestward into a newly formed 
type of biome, the so-called tundra-steppe. In 
parallel, species originating from the Asian steppe 
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dispersed into new habitats north and northwest 
of their ancestral distribution areas. This drastic 
faunal turnover led to the formation of the earliest 
pan-Eurasian Mammoth Fauna at around 460 ka 
BP. The sister taxa of several species involved in 
Mammoth Faunas underwent separate evolution 
in Central Asia, thus indicating ecological 
differences between the Asian core steppe 
and Eurasian tundra-steppe habitats. During 
temperate and humid stages of the late Middle 
to Late Pleistocene periods the transcontinental 
reach of the steppe-tundra biome collapsed. As a 
result, the majority of the characteristic mammal 
species were forced back to continental steppe 
or Arctic tundra refugia, only returning during 
subsequent cold stages when the formation 
of a new and more evolved Mammoth Fauna 
began. The maximum geographic extension of 
the Palaearctic Mammuthus–Coelodonta Faunal 
Complex occurred during the Late Pleistocene, 
when it covered an area of up to 190 degrees 
of longitude and 40 degrees of latitude. © 2014 
Reprinted with permission from Elsevier.

R. Kansky & A.T. Knight
Key factors driving attitudes towards large 
mammals in conflict with humans
Biological Conservation 179 (2014) 93-105
Abstract.  Biodiversity conflicts, and human–
wildlife conflicts (HWC) in particular, are 
predicted to increase. Understanding drivers of 
these conflicts is a prerequisite for developing 
strategies to achieve conservation goals. People 
are a part of all HWC problems meaning social 
research methods are essential for finding 
solutions. We conducted a meta-analysis of the 
variables predicted to drive attitudes of people 
living in areas with damage causing carnivores, 

ungulates, elephants and primates so as to 
determine if common patterns of variables are 
present across a wide range of contexts. We 
categorized variables reported in publications 
into main and sub-categories and developed three 
indexes to describe relative frequency of category 
use, relative significance of categories and degree 
of accuracy between use and significance. From 
45 suitable publications, 16 main categories and 
17 sub-categories were identified. The majority 
of publications measured variables with a low 
likelihood of explaining drivers of HWC, or did 
not quantify variables of generally high utility. 
For example, only four categories (25%) were 
applied in over 50% of publications, and two 
thirds were mostly not significant in explaining 
attitudes. Tangible costs and tangible benefits 
thought to be the main drivers of attitudes were 
respectively, two and three times more non-
significant than significant. Intangible costs 
however were the most important category to 
explain attitudes but was under represented in 
publications. Intangible benefits were mostly 
not important in explaining attitudes. Costs were 
more significant than benefits suggesting negative 
perceptions more strongly determine attitudes. 
Other important categories were exposure and 
experience with a species, stakeholder types and 
legal status of land. Socio-demographic variables 
commonly used in published studies such as 
gender, education and wealth, poorly explained 
attitudes. We conclude that greater conceptual 
clarity is urgently required to guide future attitude 
studies so that research can reliably inform the 
development of species management plans and 
policies. © 2014 Reprinted with permission from 
Elsevier.

S. Katole, A. Das, N. Agarwal, B. Prakash, S.K. 
Saha, M. Saini & A.K. Sharma
Influence of work on nutrient utilisation 
in semicaptive Asian elephants (Elephas 
maximus)
Journal of Applied Animal Research 42 (2014) 
Abstract.  Two feeding trials were conducted 
to evaluate the feed consumption, nutrient 
utilisation, blood biochemical and faecal 
microbial profile of working and nonworking 
semicaptive Asian elephant. During each trial, 
six captive elephants were placed in two groups Herd near Galgamuwa (Sri Lanka)
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of three each. Elephants in one group performed 
the scheduled work at the park, i.e., 4-h safari 
with tourists, while the other group performed 
no work. During night time, all the elephants 
were kept in respective individual enclosure so 
that feed consumption and faeces voided could 
be measured accurately. During day time, all 
the elephants were allowed to forage in nearby 
forest. Intake (kg/d) of sugarcane (Saccharum 
officinarum) and sugarcane leaves was more (P 
< 0.01) in nonworking elephants as compared to 
working elephants. Working elephants consumed 
more (P < 0.01) forages during foraging than 
nonworking elephants. Average daily dry matter 
intake (DMI) and DMI (% body weight, BW) 
were comparable between the groups. Apparent 
digestibility (%) of DM, OM, crude protein (CP), 
neutral detergent fibre (NDF), acid detergent 
fibre (ADF), hemicellulose, cellulose and gross 
energy (GE) were higher (P < 0.01) in working 
than nonworking elephants. Activity of ALT 
(IU/l) was higher in working as compared to 
non-working elephants. The relative population 
of Fibrobacter succinogenes and Ruminococcus 
flavefaciens and total fungi were numerically 
increased in working elephants as compared to 
nonworking elephants. It was concluded that 
4 h of work has no adverse impact on food 
consumption and blood metabolite profile of 
semicaptive Asian elephants; rather it improved 
the digestibility of nutrients. Work showed 
positive effect in restricting the calorie supply 
closer to requirement. © 2014 Taylor & Francis.

M. Lahdenperä, K. U Mar & V. Lummaa
Reproductive cessation and post-reproductive 
lifespan in Asian elephants and pre-industrial 
humans
Frontiers in Zoology 11 (2014) e54
Abstract.  Short post-reproductive lifespan is 
widespread across species, but prolonged post-
reproductive life-stages of potential adaptive 
significance have been reported only in few 
mammals with extreme longevity. Long post-
reproductive lifespan contradicts classical 
evolutionary predictions of simultaneous 
senescence in survival and reproduction, and 
raises the question of whether extreme longevity 
in mammals promotes such a life history. Among 
terrestrial mammals, elephants share the features 

with great apes and humans, of having long 
lifespan and offspring with long dependency. 
However, little data exists on the frequency of post-
reproductive lifespan in elephants. Here we use 
extensive demographic records on semi-captive 
Asian elephants (n = 1040) and genealogical 
data on pre-industrial women (n = 5336) to 
provide the first comparisons of age-specific 
reproduction, survival and post-reproductive 
lifespan in both of these long-lived species. We 
found that fertility decreased after age 50 in 
elephants, but the pattern differed from a total 
loss of fertility in menopausal women with many 
elephants continuing to reproduce at least until 
the age of 65 years. The probability of entering 
a non-reproductive state increased steadily in 
elephants from the earliest age of reproduction 
until age 65, with the longer living elephants 
continuing to reproduce until older ages, in 
contrast to humans whose termination probability 
increased rapidly after age 35 and reached 1 at 
56 years, but did not depend on longevity. Post-
reproductive lifespan reached 11–17 years in 
elephants and 26–27 years in humans living until 
old age (depending on method), but whereas half 
of human adult lifespan (of those reproductive 
females surviving to the age of 5% fecundity) 
was spent as post-reproductive, only one eighth 
was in elephants. Consequently, although some 
elephants have long post-reproductive lifespans, 
relatively few individuals reach such a phase 
and the decline in fertility generally parallels 
declines in survivorship in contrast to humans 
with a decoupling of senescence in somatic and 
reproductive functions. Our results show that 
the reproductive and survival patterns of Asian 
elephants differ from other long-lived animals 
exhibiting menopause, such as humans, and 
extreme longevity alone does not promote the 
evolution of menopause or post-reproductive 
lifespan, adding weight to the unusual kin-
selected benefits suggested to favour such traits 
in humans and killer whales.© 2014 The Authors.

J.A. Landolfi, M. Miller, C. Maddox, F. Zucker-
mann & K.A. Terioa
Differences in immune cell function between 
tuberculosis positive and negative Asian 
elephants
Tuberculosis 94 (2014) 374-382
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Abstract.  Tuberculosis is an important health 
concern for Asian elephant (Elephas maximus) 
populations worldwide, however, mechanisms 
underlying susceptibility to Mycobacterium 
tuberculosis are unknown. Proliferative responses 
assessed via brominated uridine incorporation 
and cytokine expression measured by real-time 
RT-PCR were evaluated in peripheral blood 
mononuclear cell (PBMC) cultures from 8 
tuberculosis negative and 8 positive Asian 
elephants. Cultures were stimulated with 
Mycobacterium bovis purified protein derivative 
(PPD-B), M. tuberculosis culture filtrate protein 
(CFP)-10, and Mycobacterium avium PPD 
(PPD-A). Following stimulation with PPD-B, 
proliferation was higher (α = 0.005) in positive 
samples; no significant differences were detected 
following CFP-10 or PPD-A stimulation. Tumor 
necrosis factor (TNF)-α, interleukin (IL)-12, 
and interferon (IFN)-γ expression was greater 
in samples from positive elephants following 
stimulation with PPD-B (α = 0.025) and CFP-10 
(α = 0.025 TNF-α and IL-12; α = 0.005 IFN-γ). 
Stimulation with PPD-A also produced enhanced 
IL-12 expression in positive samples (α = 0.025). 
Findings suggested that differences in immune 
cell function exist between tuberculosis positive 
and negative elephants. Proliferative responses 
and expression of TNF-α, IL-12, and IFN-γ in 
response to stimulation with PPD-B and CFP-10 
differ between tuberculosis positive and negative 
elephants, suggesting these parameters may be 
important to tuberculosis immunopathogenesis 
in this species. © 2014 Elsevier Ltd. 

J. Louys, R.T. Corlett, G.J. Price, S. Hawkins & 
P.J. Piper
Rewilding the tropics, and other conservation 
translocations strategies in the tropical Asia-
Pacific region
Ecology and Evolution 4 (2014) 4380-4398
Abstract.  Alarm over the prospects for 
survival of species in a rapidly changing world 
has encouraged discussion of translocation 
conservation strategies that move beyond the 
focus of ‘at-risk’ species. These approaches 
consider larger spatial and temporal scales 
than customary, with the aim of recreating 
functioning ecosystems through a combination 
of large-scale ecological restoration and species 

introductions. The term ‘rewilding’ has come to 
apply to this large-scale ecosystem restoration 
program. While reintroductions of species within 
their historical ranges have become standard 
conservation tools, introductions within known 
paleontological ranges—but outside historical 
ranges—are more controversial, as is the use of 
taxon substitutions for extinct species. Here, we 
consider possible conservation translocations for 
nine large-bodied taxa in tropical Asia-Pacific. 
We consider the entire spectrum of conservation 
translocation strategies as defined by the IUCN 
in addition to rewilding. The taxa considered are 
spread across diverse taxonomic and ecological 
spectra and all are listed as ‘endangered’ or 
‘critically endangered’ by the IUCN in our 
region of study. They all have a written and fossil 
record that is sufficient to assess past changes in 
range, as well as ecological and environmental 
preferences, and the reasons for their decline, and 
they have all suffered massive range restrictions 
since the late Pleistocene. General principles, 
problems, and benefits of translocation strategies 
are reviewed as case studies. These allowed us 
to develop a conservation translocation matrix, 
with taxa scored for risk, benefit, and feasibility. 
Comparisons between taxa across this matrix 
indicated that orangutans, tapirs, Tasmanian 
devils, and perhaps tortoises are the most viable 
taxa for translocations. However, overall the 
case studies revealed a need for more data and 
research for all taxa, and their ecological and 
environmental needs. Rewilding the Asian-Pacific 
tropics remains a controversial conservation 
strategy, and would be difficult in what is largely 
a highly fragmented area geographically. © 2014 
The Authors.

I. Lueders, T.B. Hildebrandt, C. Gray, S. Botha, 
P. Rich & C. Niemuller
Supression of testicular function in a male 
Asian elephant (Elephas maximus) treated with 
gonadotropin-releasing hormone vaccines
J. of Zoo and Wildlife Med. 45 (2014) 611-619
Abstract.  The ability to control testosterone 
concentrations and sperm production is of great 
interest in both Asian (Elephas maximus) and 
African (Loxodonta africana) elephants. GnRH 
vaccination may pose an alternative to surgical 
castration. This is a case report of a male Asian 
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elephant treated with two commercial GnRH 
vaccines (Equity® and Improvac®). Beginning at 
the age of 7 yr, the male was vaccinated monthly 
for 6 consecutive months, then every 6 mo and, 
finally, every 12 to 24 mo over a period of 6 yr. In 
order to evaluate the GnRH vaccine as a potential 
method of immunologic castration, behavioural 
observations, testosterone level analysis, body 
weights, ultrasound examinations, and semen 
collection were part of the routine monitoring of 
this bull (no. 1) and a half-brother (bull 2) who 
remained untreated and served as control. The 
results showed a decrease in serum testosterone 
concentrations after the second booster. Levels 
stayed continuously below 5.0 ng/ml within the 
study period. The combined testicle diameter of 
9.03 ± 0.3 cm prior to treatment had decreased 
to a size of 6.93 ± 0.19 cm (P < 0.001) when 
measured 2 yr later. Accessory sex gland 
fluid content disappeared and penile atrophy 
was observed. Semen collections yielded no 
spermatozoa 1 yr after the initial treatment. Bull 
1 showed slowed weight gain as compared to 
bull 2 and, due to its friendly temperament and 
the absence of musth, remained in free contact. 
This report documents the GnRH vaccine as a 
possible noninvasive and inexpensive method 
for immunecastration. © 2014 by American 
Association of Zoo Veterinarians.

S. Mariati, H. Kusnoputranto, J. Supriatna & 
R.H. Koestoer
Habitat loss of Sumatran elephants (Elephas 
maximus sumatranus) in Tesso Nilo Forest, 
Riau, Indonesia
Australian Journal of Basic and Applied Sciences 
8 (2014) 248-255
Abstract.  Sumatran elephants (Elephas maximus 
sumatranus) are morphologically, anatomically 
and genetically different from other sub-species 
of the Asian elephant is distributed only in 
Sumatra. Riau province has been one of the largest 
population pockets of elephants together with 
Aceh, Lampung and Jambi provinces. One of the 
remaining forest left in Riau province is Tesso 
Nilo Forest (377,387 hectares). This forest block 
consists of Tesso Nilo National Park, Production 
Forest areas belong to two companies, and a small 
recreation Park. This forest block contains one 
of the most important mixed peat swamp forests. 

It is home to endemic and charismatic wildlife 
species include Sumatran elephants (Elephas 
maximus sumatranus), Sumatran tigers (Panthera 
tigris sumatrae), and many other mammals, birds 
and reptiles. The forest block has been degraded 
by frequent burning during the dry season. The 
smoke from forest fires in Tesso Nilo has spread 
into several countries such as Malaysia and 
Singapore on a yearly base. For that reason, the 
Indonesia Government has been trying to manage 
this forest block to eliminate, or at least minimize, 
forest destruction, encroachment of settlement 
and consequent forest fires.. The objectives of 
this study are to identify impact open access of 
roads to deforestation in Tesso Nilo Forest as 
Sumatran Elephant Habitat. We predict that forest 
cover lost will increase before and after road 
construction by using GIS and remote sensing 
imagery. Deforestation rates have increased 
from 1.5% per year before road construction to 
9.3% per year after road construction, which 
means that the area of forest has decreased by 
an annual average of 8156 ha. Our predictions 
on the forest left in 2018 is only 28,017 ha. As 
consequences Sumatran elephants habitat will be 
reduced to 72% of its original area. As human 
populations increase and more and more forest 
is converted to estates and agricultural lands, and 
roads are built across Sumatran forest, elephants-
human conflicts are on the rise. © 2014 AENSI 
Publisher.

J.L. McGee, E. Wiedner & R. Isaza
Prenatal passive transfer of Mycobacterium 
tuberculosis antibodies in Asian elephant 
(Elephas maximus) calves
Journal of Zoo and Wildlife Medicine 45 (2014) 
955-957
Abstract.  Asian elephant (Elephas maximus) 
dams and their newborn calves were tested for 
Mycobacterium tuberculosis antibodies in serum. 
Blood was drawn from dams prior to calving and 
from calves on their day of birth. All six calves 
born to tuberculosis-reactive dams were also 
tuberculosis reactive, suggesting prenatal passive 
placental transfer of tuberculosis antibodies. In 
contrast, all three calves born to tuberculosis-
nonreactive dams lacked detectable tuberculosis 
antibodies in pre-suckling or day-of-birth blood 
samples. Of the living tuberculosis-reactive 
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calves observed from 1 to 11 yr of age, none 
exhibited clinical signs of tuberculosis infection 
or became tuberculosis culture positive. This 
is the first report of prenatal passive placental 
transfer of tuberculosis antibodies in elephants 
and demonstrates that detectible tuberculosis 
antibodies in newborn elephant calves should 
not be assumed to correlate with clinical 
tuberculosis. © 2014 by American Association 
of Zoo Veterinarians.

V. Nijman & C.R. Shepherd
Emergence of Mong La on the Myanmar–
China border as a global hub for the 
international trade in ivory and elephant parts
Biological Conservation 179 (2014) 17-22
Abstract.  We report on the illegal trade in ivory 
and elephant parts in the Special Development 
Zone of Mong La, Shan State, Myanmar, on the 
border with China. Mong La caters exclusively 
for the Chinese market and is best described as 
a Chinese enclave in Myanmar. We surveyed the 
morning market, shops and hotels in February 
2006, February 2009 and December 2013–
January 2014. Trade in body parts primarily 
concerned dried elephant skin (4 pieces in 2006, 
278 in 2009 and 1238 in 2013–2014), and to a 
lesser extent molars and bones. We found 3494 
pieces of carved ivory (none in 2006, 200 in 2009 
and 3294 in 2013–2014) and 49 whole tusks (all 
in 2013–2014) openly for sale, suggesting Mong 
La has recently emerged as a significant hub 
of the ivory trade. The origin of the ivory may 
constitute a combination of Asian elephant ivory 
from Myanmar and African ivory imported via 
China. According to local sources the carving 
was done by Chinese craftsmen, in Mong La 
as well as across the border in China, and was 
largely, if not exclusively, intended for the 
internal Chinese market. Based on asking prices 
of the most commonly offered items the retail 
value of the ivory on display in Mong La during 
the 2013–2014 survey totals an estimated US$1.2 
million. Trade in elephant parts and elephant 
ivory is illegal in Myanmar and CITES I listing 
of elephants preclude international trade in them. 
Mong La is governed largely autonomously by 
an overlord and policed by an Eastern Shan State 
army. We urge both the Myanmar and Chinese 
governments to liaise with the Mong La rulers 

to curb the trade in ivory (and other high profile 
species), and recommend that the Myanmar 
and Chinese CITES authorities come together 
urgently as to resolve the illicit trade of ivory 
and elephant parts across their borders. © 2014 
Reprinted with permission from Elsevier.

P.E. Pellett
Trunkloads of viruses
Journal of Virology 88 (2014) 13520-13522 
Abstract.  Elephant populations are under 
intense pressure internationally from habitat 
destruction and poaching for ivory and meat. 
They also face pressure from infectious agents, 
including elephant endotheliotropic herpesvirus 
1 (EEHV1), which kills ∼20% of Asian 
elephants (Elephas maximus) born in zoos and 
causes disease in the wild. EEHV1 is one of at 
least six distinct EEHV in a phylogenetic lineage 
that appears to represent an ancient but newly 
recognized subfamily (the Deltaherpesvirinae) 
in the family Herpesviridae. © 2014 American 
Society for Microbiology.

N.C. Palei, H.S. Palei, B.P. Ratha & C.S. Kara
Mortality of the endangered Asian elephant 
Elephas maximus by electrocution in Odisha, 
India
Oryx 48 (2014) 602-604
Abstract.  Elephants are threatened globally by 
habitat loss, poaching and accelerating levels of 
human–elephant conflict. In the state of Odisha, 
east India, electrocution by domestic electric 
power lines is causing mortality of the Asian 
elephant Elephas maximus. We collated data on 
elephant mortality from such electrocution in the 
villages surrounding elephant habitat for a period 
of 12 years (2001–2012). During this period 118 
elephants were killed in 91 incidences. Most 
deaths (73.68%) were a result of accidental 
contact with electric power lines whilst elephants 
were moving into agricultural areas for crop 
raiding. The increasing human population, poor 
electrical infrastructure and ivory poaching pose 
serious threats to the continued survival of these 
elephants. To reduce elephant mortality from 
electrocution and to ensure the long-term survival 
of this population we recommend strengthening 
of the electrical infrastructure, minimizing 
habitat destruction, increasing public awareness 
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of the problem, and stronger law enforcement. © 
2014 Fauna & Flora International.

J.M. Plotnik & F.B.M. de Waal 
Asian elephants (Elephas maximus) reassure 
others in distress
PeerJ 2 (2014) e278
Abstract.  Contact directed by uninvolved 
bystanders toward others in distress, often 
termed consolation, is uncommon in the animal 
kingdom, thus far only demonstrated in the 
great apes, canines, and corvids. Whereas the 
typical agonistic context of such contact is 
relatively rare within natural elephant families, 
other causes of distress may trigger similar, 
other-regarding responses. In a study carried 
out at an elephant camp in Thailand, we found 
that elephants affiliated significantly more with 
other individuals through directed, physical 
contact and vocal communication following a 
distress event than in control periods. In addition, 
bystanders affiliated with each other, and 
matched the behaviour and emotional state of the 
first distressed individual, suggesting emotional 
contagion. The initial distress responses were 
overwhelmingly directed toward ambiguous 
stimuli, thus making it difficult to determine if 
bystanders reacted to the distressed individual or 
showed a delayed response to the same stimulus. 
Nonetheless, the directionality of the contacts and 
their nature strongly suggest attention toward the 
emotional states of conspecifics. The elephants’ 
behaviour is therefore best classified with similar 
consolation responses by apes, possibly based on 
convergent evolution of empathic capacities. © 
2014 The Authors.

U. Rabausch, N. Ilmberger & W.R. Streit
The metagenome-derived enzyme RhaB 
opens a new subclass of bacterial B type α-l-
rhamnosidases
Journal of Biotechnology 191 (2014) 38-45
Abstract.  A combined sequence- and function-
based analysis of a metagenomic library DNA 
derived from elephant feces led to the identification 
of a novel bacterial α-l-rhamnosidase belonging 
to glycoside hydrolase family 78 (GH78). The 
gene was designated rhaB (4095 bp) and encoded 
for a putative protein of 1364 amino acids. The 
C-terminal part of the enzyme revealed an amino 

acid (AA) sequence identity of 58% to a predicted 
bacterial α-l-rhamnosidase from Bacteroides 
nordii. Interestingly, the N-terminal region of 
the deduced enzyme RhaB contained a GDSL-
like lipase motif and an acetyl-xylan esterase 
(DAP2) motif. While heterologous expression of 
the complete rhaB failed, subcloning of the gene 
identified the most active open reading frame 
(ORF) to be of 3081 bp, which we designated 
rhaB1. The enzyme RhaB1 was overexpressed in 
Escherichia coli BL21 (DE3) and was purified 
to an amount of 75 mg/L of culture medium. 
In accordance to the intestinal origin, RhaB1 
showed a preference for mesophilic conditions 
with an optimum activity at a temperature TOpt 
of 40 °C and a pHOpt of 6.5, respectively. The 
recombinant protein had a Km value of 0.79 mM 
and a specific activity vmax of 18.4 U for pNP-
α-l-rhamnose, a calculated Km of 6.36 mM and 
vmax of 2.9 × 10−3 U for naringin, and a Km of 
6.75 mM and specific activity vmax of 8.63 × 10−2 
U for rutin, respectively. Phylogenetic analysis 
and amino acid domain architecture comparison 
revealed that RhaB1 belongs to a new subclass of 
bacterial B type α-l-rhamnosidases of GH 78. To 
our knowledge RhaB1 is the first biochemically-
characterized enzyme of this subclass. © 2014 
Reprinted with permission from Elsevier.

L.K. Richman, J.-C. Zong, E.M. Latimer, J. Lock, 
R.C. Fleischer, S.Y. Heaggans & G.S. Hayward
Elephant endotheliotropic herpesviruses 
EEHV1A, EEHV1B, and EEHV2 from cases 
of hemorrhagic disease are highly diverged 
from other mMammalian herpesviruses and 
may form a new subfamily
Journal of Virology 88 (2014) 13523-13546 
Abstract.  A family of novel endotheliotropic 
herpesviruses (EEHVs) assigned to the genus 
Proboscivirus have been identified as the cause 
of fatal hemorrhagic disease in 70 young Asian 
elephants worldwide. Although EEHV cannot 
be grown in cell culture, we have determined a 
total of 378 kb of viral genomic DNA sequence 
directly from clinical tissue samples from six 
lethal cases and two survivors. Overall, the 
data obtained encompass 57 genes, including 
orthologues of 32 core genes common to all 
herpesviruses, 14 genes found in some other 
herpesviruses, plus 10 novel genes, including a 
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single large putative transcriptional regulatory 
protein (ORF-L). On the basis of differences in 
gene content and organization plus phylogenetic 
analyses of conserved core proteins that have 
just 20% to 50% or less identity to orthologues in 
other herpesviruses, we propose that EEHV1A, 
EEHV1B, and EEHV2 could be considered a 
new Deltaherpesvirinae subfamily of mammalian 
herpesviruses that evolved as an intermediate 
branch between the Betaherpesvirinae and 
Gammaherpesvirinae. Unlike cytomegaloviruses, 
EEHV genomes encode ribonucleotide kinase B 
subunit (RRB), thymidine kinase (TK), and UL9-
like origin binding protein (OBP) proteins and 
have an alphaherpesvirus-like dyad symmetry 
Ori-Lyt domain. They also differ from all known 
betaherpesviruses by having a 40-kb large-
scale inversion of core gene blocks I, II, and 
III. EEHV1 and EEHV2 DNA differ uniformly 
by more than 25%, but EEHV1 clusters into 
two major subgroups designated EEHV1A 
and EEHV1B with ancient partially chimeric 
features. Whereas large segments are nearly 
identical, three nonadjacent loci totaling 15 kb 
diverge by between 21 and 37%. One strain of 
EEHV1B analyzed is interpreted to be a modern 
partial recombinant with EEHV1A. © 2014 
American Society for Microbiology.

S. Sapkota, A. Aryal, S.R. Baral, M.W. Hayward 
& D. Raubenheimer
Economic analysis of electric fencing for 
mitigating human-wildlife conflict in Nepal
J. of Resources and Ecology 5 (2014) 237-243
Abstract.  Human-wildlife conflict is one of 
the biggest conservation challenges throughout 
the world. Various conservation strategies have 
been employed to limit these impacts, but often 
they are not adequately monitored and their 
effectiveness assessed. Recently, electric fencing 
has been constructed as a means to mitigate 
human-wildlife conflict surrounding many 
Nepalese protected areas. To date, there are no 
other studies analyzing the cost effectiveness and 
efficacy of fencing for conservation. This study 
aims to examine the cost effectiveness of electric 
fencing in the eastern sector of Chitwan National 
Park, Nepal, where the fencing has recently been 
constructed. Great Indian one-horned rhinoceros 
(Rhinoceros unicornis), wild boar (Sus scrofa), 

Asian elephant (Elephas maximus), and tiger 
(Panthera tigris) were the main wildlife species 
involved in human-wildlife conflict in the 
buffer zone area surrounding the park, where 
the fencing was deployed. Electric fencing was 
significantly effective in reducing crop damage 
by 78% and livestock depredation by 30%–60%. 
Human mortality was not reduced significantly in 
the study areas and continued at low levels. Our 
analysis suggested that total net present value 
of the cost of electric fence in Kagendramalli 
User Committee (KMUC) and Mrigakunja 
User Committee (MKUC) was 1,517,959 NPR 
(Nepalese Rupees, 21,685 USD) and 3,530,075 
NPR (50,429 USD) respectively up to the fiscal 
year 2009/10. Net present benefit in KMUC and 
MKUC was 16,301,105 NPR (232,872 USD) and 
38,304,602 NPR (547,208 USD) respectively 
up to 2009/10. The cost-benefit ratio of electric 
fence up to base fiscal year 2009/10 in KMUC 
is 10.73, whereas MKUC is 10.85. These results 
illustrate that the electric fencing program is 
economically and socially beneficial in reducing 
human-wildlife conflict (crop damage and 
livestock depredation) around the protected areas 
where large mammals occur.

A.S. Stoeger & P. Manger
Vocal learning in elephants: neural bases and 
adaptive context
Current Opinion in Neurobiol. 28 (2014) 101-7
Abstract.  In the last decade clear evidence has 
accumulated that elephants are capable of vocal 
production learning. Examples of vocal imitation 
are documented in African (Loxodonta africana) 
and Asian (Elephas maximus) elephants, but little 
is known about the function of vocal learning 
within the natural communication systems of 
either species. We are also just starting to identify 
the neural basis of elephant vocalizations. The 
African elephant diencephalon and brainstem 
possess specializations related to aspects of 
neural information processing in the motor 
system (affecting the timing and learning of trunk 
movements) and the auditory and vocalization 
system. Comparative interdisciplinary (from 
behavioural to neuroanatomical) studies are 
strongly warranted to increase our understanding 
of both vocal learning and vocal behaviour in 
elephants. © 2014 The Authors. 
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“Jambu” in Yala National Park (Sri Lanka)

G.S. Wilkie, A.J. Davison, K. Kerr, M.F. Stid-
worthy, S. Redrobe, F. Steinbach, A. Dastjerdi & 
D. Denk
First Fatality associated with elephant 
endotheliotropic herpesvirus 5 in an Asian 
elephant: Pathological findings and complete 
viral genome sequence
Scientific Reports 4 (2014) e6299
Abstract.  Infections of Asian elephants (Elephas 
maximus) with elephant endotheliotropic 
herpesvirus (EEHV) can cause a rapid, highly 
lethal, hemorrhagic disease, which primarily 
affects juvenile animals up to the age of four 
years. So far, the majority of deaths have been 
attributed to infections with genotype EEHV1 
or, more rarely, EEHV3 and EEHV4. Here, we 
report the pathological characteristics of the first 
fatality linked to EEHV5 infection, and describe 
the complete viral DNA sequence. Gross 
post-mortem and histological findings were 
indistinguishable from lethal cases previously 
attributed to other EEHV genotypes, and the 
presence of characteristic herpesviral inclusions 
in capillary endothelial cells at several sites was 
consistent with the diagnosis of acute EEHV 
infection. Molecular analysis confirmed the 
presence of EEHV5 DNA and was followed by 
sequencing of the viral genome directly from 
post-mortem material. The genome is 180,800 
bp in size and contains 120 predicted protein-
coding genes, five of which are fragmented and 
presumably nonfunctional. The seven families 
of paralogous genes recognized in EEHV1 are 
also represented in EEHV5. The overall degree 
of divergence (37%) between the EEHV5 and 
EEHV1 genomes, and phylogenetic analysis 
of eight conserved genes, support the proposed 
classification of EEHV5 into a new species 
(Elephantid herpesvirus 5). © 2014 Reprinted by 
permission from Macmillan Publishers Ltd.

J.-C. Zong, E.M. Latimer, S.Y. Long, L.K. 
Richman, S.Y. Heaggans & G.S. Haywarda
Comparative genome analysis of four elephant 
endotheliotropic herpesviruses, EEHV3, 
EEHV4, EEHV5, and EEHV6, from cases of 
hemorrhagic disease or viremia
Journal of Virology 88 (2014) 13547–13569
Abstract.  The genomes of three types of 
novel endotheliotropic herpesviruses (elephant 

endotheliotropic herpesvirus 1A [EEHV1A], 
EEHV1B, and EEHV2) associated with lethal 
hemorrhagic disease in Asian elephants have 
been previously well characterized and assigned 
to a new Proboscivirus genus. Here we have 
generated 112 kb of DNA sequence data from 
segments of four more types of EEHV by direct 
targeted PCR from blood samples or necropsy 
tissue samples from six viremic elephants. 
Comparative phylogenetic analysis of nearly 30 
protein-encoding genes of EEHV5 and EEHV6 
show that they diverge uniformly by nearly 20% 
from their closest relatives, EEHV2 and EEHV1A, 
respectively, and are likely to have similar 
overall gene content and genome organization. 
In contrast, seven EEHV3 and EEHV4 genes 
analyzed differ from those of all other EEHVs by 
37% and have a GC content of 63% compared to 
just 42% for the others. Three strains of EEHV5 
analyzed clustered into two partially chimeric 
subgroups 5A and 5B that diverge by 19% within 
three small noncontiguous segments totaling 
6.2 kb. We conclude that all six EEHV types 
should be designated as independent species 
within a proposed new fourth Deltaherpesvirinae 
subfamily of mammalian herpesviruses. These 
virus types likely initially diverged close to 100 
million years ago when the ancestors of modern 
elephants split from all other placental mammals 
and then evolved into two major branches 
with high- or low-GC content about 35 million 
years ago. Later additional branching events 
subsequently generated three paired sister taxon 
lineages of which EEHV1 plus EEHV6, EEHV5 
plus EEHV2, and EEHV4 plus EEHV3 may 
represent Asian and African elephant versions, 
respectively. © 2014 Am. Soc. for Microbiology.
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1.  Elephants at risk in Dak Lak (Vietnam)

VietNamNet Bridge - 16.8.2014

Elephants in the Central Highland Province of 
Dak Lak. Elephant numbers are falling rapidly 
in the province and the animals face the threat of 
extinction. The Tay Nguyen (Central Highlands) 
province, Viet Nam’s main elephant habitat, had 
around 502 domesticated animals and more than 
550 in the wild in 1980, according to the Dak 
Lak Elephant Conservation Centre. All that are 
left now are 49 domesticated elephants and five 
herds of wild ones numbering 60-70 individuals.

Shrinking forests, illegal poaching, shortage 
of food, improper breeding techniques, and 
overworking have caused the deaths of both 
domestic and wild varieties, according to the 
centre. Seventeen wild elephants have been 
found dead in Dak Lak since 2009. At least five 
were attributed to humans because of missing 
body parts such as tusks, soles of the feet, and 
tails, which are in huge demand as decorative 
items.

In 2005-12 natural forests in Buon Don, Ea Sup, 
and Ea H’leo Districts, where the majority of the 
wild elephants live, shrunk by 14,000 ha. With 
this decline, the conflict between wild elephants 
and humans has become intense in recent years. 
In 2011-13 wild elephants destroyed more than 
185 ha of crops in the three districts and killed 
two people.

2.  Don’t sterilize elephants, SC warns West 
Bengal government (India)

Odisha Sun Times - 2.9.2014

The Supreme Court Tuesday took serious view 
of a report that said the West Bengal government 
had decided to take “regressive” steps to 
reduce the elephant population by introducing 

News and Briefs Gajah 41 (2014) 59-64

News Briefs

Compiled by Jayantha Jayewardene, Editor

contraceptives/sterilization to avoid train-
elephant accidents. Taking note a bench said: “If 
it is so, it is absolutely impermissible and also 
condemnable.” Frowning at the reported decision, 
the court asked the West Bengal government 
counsel to take instructions in this regard and file 
an affidavit of the competent authority.

Pronouncing the order, Justice Misra said: 
“However, as advised at present, we restrain 
the authorities of the state of West Bengal 
from taking any steps to administer any kind 
of contraceptives or introducing any method of 
sterilization which hinders natural procreative 
process of the elephants or any wildlife.”

3.  Vietnam’s wild elephants in need of urgent 
protection

The Sun Daily - 30.9.2014

Frequent conflicts between wild elephants in the 
southern province of Dong Nai and local residents 
have increased the need for urgent protection of 
the animals. Since 2009, conflicts have killed one 
local resident and injured two while claiming the 
lives of nine wild elephants.

Due to habitat loss, elephants are moving closer 
to areas of human settlement and destroying 
local crops, causing heavy economic losses and 
affecting thousands of households. The Forest 
Protection Department at Agriculture and Rural 
Development Ministry said Asian elephants 
are found living in two other localities outside 
Dong Nai: central Nghe An province and Central 
Highlands province of Dak Lak.

Research conducted by Vietnamese and Indian 
experts in December 2001 showed the wild 
elephant population in Dong Nai was between 
15 and 20. The province’s Forest Protection 
Department estimated the number at 17 in 2009 
and ten in 2013.
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Local foresters in Dong Nai said natural habitat 
for wild Asian elephants fell from 50,000 ha in 
the 1990s to 14,000 ha in 2005 mostly in Cat 
Tien National Park. Between 2006 and 2009, 
elephants expanded their territory to 34,000 ha, 
encroaching on residential areas in Ma Da and 
Phu Ly communes in Vinh Cuu district. In Phu 
Ly commune in Vinh Cuu district, elephant herds 
destroyed 14.4 ha of crops in 2007 and 19 ha in 
2008. In 2013, nearly 50 ha of cropland were 
destroyed by elephants in the whole province.

4.  Six tuskers have a field day at village near 
Maddur (India)

Deccan Herald - 21.9.2014

A herd of six tuskers was discovered at the 
sugarcane fields near Toobinakere village in 
Maddur taluk of the district on Sunday. Forest 
officials say that the pachyderms may have come 
in search of food from Makali forest range in 
Ramanagar district. Efforts to drive away the 
jumbos back into the forest were launched after 
6 pm on Sunday.

According to locals, six acres of sugarcane 
fields have been destroyed by the elephants. It 
is suspected that the herd of elephants reached 
the village, moving along the banks of River 
Shimsha. With the news of the presence of 
elephants spreading in the region, a large crowd 
gathered to catch a glimpse of the herd. The 
Forest department had to seek assistance of the 
police department to control the crowd.

5.  Elephants ‘poisoned’ to death (India)

New Indian Express - 30.9.2014

Three wild elephants were found dead in a paddy 
field in Assam’s Sivasagar district. Authorities 
suspect they were poisoned. The carcasses of the 
elephants — two males and one female — were 
found near Kokilamari village by villager.

“A post-mortem examination has been carried 
out on all three carcasses, a report of which is 
awaited. While there are no visible external 
injuries we strongly suspect the elephants were 

poisoned,” Sivasagar divisional forest officer 
N.K. Malakar said. He said one elephant was 
around 20 years old and the other two were aged 
around 15. Locals in Sivasagar say the herd is 
causing extensive damage to standing crops, 
particularly paddy and plantains.

6.  Open letter to the President and the CGI : 
save our elephants (Sri Lanka)

Daily Mirror - 7.10.2014

Your Excellency,

The Federation of Environmental Organizations 
(FEO) in Sri Lanka is a non-political and non-
partisan organization that seeks to provide a 
platform for connecting diverse interest groups 
with a patriotic interest in safeguarding Sri 
Lanka’s natural heritage through conservation 
and advocacy.

The FEO has noted with pleasure Your 
Excellency’s commitment to support the Elephant 
Action Network under the Clinton Global 
Initiative (CGI), and to work towards conserving 
these magnificent but endangered animals. The 
long history and cultural ties the people of Sri 
Lanka have had with elephants enable us to 
support one of the largest populations of Asian 
elephants in the world. The FEO therefore takes 
this opportunity to draw Your Excellency’s 
attention to the issues that need to be addressed 
to continue with these ties, that we can proudly 
include in the principles and commitments 
espoused by the CGI.

1. Capture of Baby Elephants From the Wild
Your Excellency would have recently noted the 
numerous reports on the deplorable practice of 
capturing baby elephants from the wild. Since 
the authorities have been unable or disinclined to 
enforce the law it has led to a burgeoning trade in 
baby elephants. Not only is this practice illegal, but 
it also usually entails the slaughter of the mother 
elephants to capture the babies, that are then 
subjected to extremely cruel treatment resulting 
in the death of many. We therefore appeal to you 
to ensure that the existing provisions of law are 
strictly applied and enforced to stop this practice.
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2. Blood Ivory at Sri Lanka Customs
Your Excellency is no doubt aware of the 
confiscation of a large stock of Blood Ivory that 
was intercepted by Sri Lanka Customs in 2012 
and is now in storage under their charge. The CGI 
explicitly recognizes the close links between the 
trade in ivory and terrorist groups and terrorism, 
which you successfully eliminated in our country. 
We therefore, call upon you to demonstrate 
your sincere commitment to the CGI’s effort by 
publicly burning the stock of blood ivory, as has 
been done by many other countries with a similar 
commitment to stop the brutal practice of killing 
elephants and supporting global terrorism.

7.  Drones, ramps to put Centre’s ‘save jumbo’ 
drive on track

TNN/Times of India - 3.10.2014

The Centre will unveil an array of measures - 
unmanned aerial vehicles (UAVs) and e-eye to 
track elephant movement, allowing safe passage 
by constructing ramps and underpasses, and 
reduction in speed of trains passing through 
elephant sanctuaries - to protect them from being 
mowed down by trains. These measures and many 
more came after the Supreme Court summoned 
the secretary of the ministry of environment and 
forests in January expressing serious displeasure 
over the quality of the Centre’s response to death 
of elephants on rail tracks.

In its latest affidavit in the court, the ministry of 
environment and forests (MoEF) said, “Indian 
Institute of Technology, Kanpur’s department 
of aeronautical engineering made a presentation 
on application of UAVs to track movement 
of elephants near railway lines so as to find a 
plausible solution to the problem.

The Centre wants to replicate the experience in 
Rajaji National Park, which alone reported 20 
elephant deaths from 1987 to 2010, which was 
about 18% of the total elephant mortality in the 
park. A joint effort by NGO Wildlife Trust of 
India, railways and forest department resulted in 
bringing elephant mortality due to train hits in 
Rajaji National Park to zero, it said.

8.  Sri Lankan president resists pressure to 
burn ivory (Sri Lanka)

The Times - 10.10.2014 

Sri Lanka’s president has been urged to order 
the destruction of a huge stockpile of blood 
ivory seized more than two years ago, amid 
fears that he intends to place it under his own 
personal control. Conservationists have written 
to Mahinda Rajapaksa demanding that the 359 
elephant tusks, worth about £1.8 million and 
originally poached in Tanzania, be publicly burnt 
to demonstrate Sri Lanka’s opposition to the 
global ivory trade. The haul had been in transit 
from Kenya to Dubai. 

Seven months after the seizure, Mr Rajapaksa’s 
office tried to have the ivory transferred to 
his personal control. In a letter to the Director 
General of Sri Lanka’s customs department, 
Mr Rajapaksa’s chief of staff wrote: “I shall be 
thankful if you could kindly get the tusks released 
to the Presidential Secretariat as early as possible.” 
The letter said that the tusks would be donated to 
a Buddhist temple, Sri Dalada Maligawa. After 
a public outcry, the transfer - which experts say 
would have been a clear violation of UN laws 
on wildlife trade - never happened. In their letter, 
the team of Sri Lankan conservationists, allied 
to the Bill Clinton-led Clinton Global Initiative 
(CGI), said: “We call upon you to demonstrate 
your sincere commitment by publicly burning 
the stock of blood ivory, as has been done by 
many other countries with a similar commitment 
to stop the brutal practice of killing elephants.”

Leslie Gamini, a spokesman for Sri Lanka’s 
customs department, confirmed that the tusks, 
which DNA analysis showed were poached in 
Tanzania, remained in its custody. “We have not 
decided what to do with them and nobody has 
given the order to destroy them,” he said.

Shruti Suresh, a campaigner at the Environmental 
Investigation Agency in London, said that the 
only legal use for the tusks under UN law would 
be in scientific research or education. Donating 
them to a temple for religious purposes would 
be a breach of the Convention on International 
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Trade in Endangered Species to which Sri Lanka 
is a signatory, she said.

9.  Kerala lost 106 elephants in 9 months: 
Study (India)

Times of India - 10.10.2014

A total of 106 elephants, including 21 captive 
jumbos have died owing to various reasons in the 
last nine months in Kerala, said Chennai-based 
C P R Environmental Education Centre director 
Nanditha Krishna quoting a study undertaken by 
Kerala-based Heritage Animal Task Force.

She was participating in a panel discussion on 
‘Climate change and human-wildlife interaction’ 
organised by New Delhi-based Centre for 
Media Studies in association with the Union 
and Puducherry governments. She said 19 of the 
captive elephants that died were young males. 
Poaching for ivory, poor execution of projects 
aimed at protecting wild and captive elephants 
and violation of animal rights laws are being 
cited as reasons for the high casualty.

“Indian elephants occupy only 4.77% of 110,000 
km2 of India’s total geographical area that comes 
under protected area network. Elephants require 
connectivity in their habitat not only for foraging 
but also for uninterrupted gene flow to prevent 
inbreeding,” Nanditha, who is also Humane 
Society International chairperson, said. The 
number of Indian elephants in the wild has been 
roughly estimated to be 25,600 to 32,750 and 
the number of elephants in captivity in India is 
between 3400 and 3600. Asian elephants were 
declared an endangered species in 1986. Since 
then, their population has dwindled by 50%.

10.  T’ganu oil palm farmers hit by jumbo 
problem (Malaysia)

The Star Online - 13.10.2014

More than 10 oil palm farmers in Kampung 
Darat Air Putih here claimed to have suffered 
losses of between RM 3000 and RM 20,000 after 
wild elephants ravaged their farms. They claimed 
the destruction on the 30 ha land started in July 

and had worsened lately. One of them, Mohd 
Rudzi Abdul Razak, 32, said his hope of reaping 
the fruits of 100 trees he planted three years ago 
were dashed.

“I am so sad. I have put so much effort only to 
find my trees destroyed,” he said. Mohd Rudzi 
said it was believed at least three elephants 
were involved based on the footprints that were 
found near the area. Another farmer, Mohd Yusof 
Sulong, 52, lamented that 70 of his trees, which 
were already bearing fruit were also destroyed.

11.  Beheaded, de-tusked elephant found in 
forests of Xishuangbanna (China)

Shanghaiist - 22.10.2014

The carcass of an Asian elephant was discovered 
last week in the forests of Xishuangbanna, an 
autonomous prefecture in the south of Yunnan 
province. The elephant had been beheaded and 
its tusks stolen, according to NetEase.

In China, Asian elephants can only survive in 
the prefectures of Xishuangbanna, Simao and 
Licang of southern Yunnan. Due in part to rapidly 
growing human populations, however, they are 
threatened by extinction in the wild. Currently, 
between 25,600 and 32,750 of such animals live 
in the wild in total, WWF estimates.

While the killing of Asian elephants for ivory 
remains a serious problem in China, most 
illegal ivory moving across the country tends to 
come from African sources. A New York Times 
article from 2012 grimly explained that Africa’s 
elephants are “being slaughtered at the highest 
rate in two decades,” creating a “trail of blood” 
from Africa to “Chinese showrooms and private 
collections.”

12.  Text alerts cut deaths by elephants

Discovery News - 18.11.2014 

Geetha Thomas owes her life to a text message. 
The 38-year-old tea plantation worker was able 
to scramble onto the roof of her home in southern 
India as a herd of elephants rampaged through 
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her village thanks to an alert on her mobile 
phone. The warning was part of an initiative by 
the environmental group Nature Conservation 
Foundation (NCF) aimed at reducing the number 
of deaths caused by elephants in the area by 
alerting communities to the animals’ presence.

Dozens of people have been killed by elephants 
in Valparai, a tea-growing area surrounded by 
forest in the southern Indian state of Tamil Nadu, 
where around 70,000 people live mostly as 
workers on tea estates. The area is a key corridor 
for elephants migrating from one section of 
forest to another, and the local population has 
little choice but to coexist with the large animals.

NCF came up with the SMS scheme after 
research found that 36 of the 41 deaths from 
elephant attacks in Valparai since 1994 could 
have been prevented if the victim had received 
a warning. The group set up a network of local 
people to observe the elephants and provides 
regular updates on their whereabouts, sending 
out SMS messages when they had pinpointed an 
elephant’s location.

“In a split second, up to 1500 people, mostly tea 
pickers, are informed in English and Tamil,” said 
NCF researcher Ganesh Raghunathan. The NCF 
also set up red beacon lights that are activated 
with a missed call from a mobile number and can 
be seen from far away, reaching people without 
mobiles or in areas where connectivity is poor.

13.  Tech saving Indian elephants on the rails

The Epoch Times - 8.11.2014

Technology will now be employed to ensure the 
safety of elephants that are at risk of being killed 
by passing trains. In an affidavit issued by the 
Ministry of Environment and Forests (MoEF), 
the government has recommended the use of 
technology, especially electronic surveillance, 
to curb the number of elephant deaths due to 
collision with trains. Other measures such as 
reduction of speed of trains in areas frequented 
by elephants have also been suggested with a 
view to save more lives.

These measures were issued in an affidavit to the 
Supreme Court by the Ministry of Environment 
and Forests in response to a Public Interest 
Litigation (PIL) demanding the steps taken by 
the government to protect elephants being killed 
by collisions with trains.

The Ministry informed the apex court that site-
specific solutions that were required across the 
16 states of India with elephant population would 
be adopted instead of having the same set of 
measures throughout the country. The Supreme 
Court directed the Environment Ministry to 
act in coordination with the Railway Ministry, 
especially in the states of West Bengal and 
Odisha, where incidents of elephant deaths due 
to speeding trains has been frequent.

14.  Two endangered Sumatran elephants 
found dead in western Indonesia, believed 
shot by poachers

Associated Press - 20.11.2014

Two endangered Sumatran elephants were found 
dead in western Indonesia and authorities believe 
they were killed by poachers. Krismanko Padang, 
head of nongovernment group of Indonesia 
Elephant Conservation Forum, said carcasses 
of the two male elephants were discovered early 
this week near a palm oil plantation in the Tebo 
district of Jambi province on Sumatra island.

Their skulls were found without tusks, Krismanko 
said late Wednesday. He added that police who 
are investigating discovered some bullet shells 
near the scene. He urged the police to thoroughly 
investigate to find the perpetrators or their 
masterminds. He quoted villagers as saying a 
group of about 30 elephants had been wandering 
around the region in recent weeks.

15.  Vietnam province to set up wild elephant 
conservation project

Thanh Nien News - 28.11.2014 

Vietnam’s government has approved a US$ 
3.46-million project that will take urgent 
measures to conserve the wild elephant herd in 
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the southern province of Dong Nai, VnExpress 
reported. The project will be implemented next 
month in the districts of Vinh Cuu, Tan Phu and 
Dinh Quan, home to vast natural forests where 
wild elephants were usually spotted. It will 
include keeping track of the elephants, expanding 
their natural habitat and installing electric fences 
to protect the elephants from poachers and avoid 
farmer-elephant clash. 

The project will be funded by the central and 
provincial governments. According to the 
provincial Forest Protection Department, since 
2009, nine wild elephants died and one person 
was killed by an elephant. Authorities said initial 
survey showed there are only around 11 wild 
elephants left. They said the natural habitat for 
wild elephants decreased from 50,000 hectares in 
the 1990s to 14,000 hectares in 2005 mostly in 
Cat Tien National Park. 

Between 2006 and 2009, elephants expanded 
their territory to 34,000 hectares, encroaching on 
residential areas in Ma Da and Phu Ly communes 
in Vinh Cuu District. Last year and early this 
year, the elephants were seen in the forests near 
Thanh Son Commune in Dinh Quan District and 
near the La Nga forest plantation. 

According to the Ministry of Agriculture and 
Rural Development, Asian elephants are also 
seen in the central province of Nghe An and 
the Central Highlands province of Dak Lak. 
The species is listed as “endangered” by the 
International Union for the Conservation of 
Nature (IUCN) and “critically endangered” by 
Vietnam’s Red Data Book.

16.  End of the road for Laos elephants?

Deutsche Welle - 16.12.2014

The elephant population in Laos is dwindling 
at an alarming rate. With more animals dying 
off than being born, the pachyderms face a real 
crisis. Their numbers as well their habitat need 
monitoring and preservation.

Project goal: a nursing and breeding program for 
the Asian elephant, introduction of REDD+ forest 

protection standards and reducing emissions 
due to deforestation in a project supported by 
Germany’s International Climate Initiative (ICI)
Size: a single breeding centre for working 
elephants in Laos; eight animals live in the 
protected area. Only about 1000 elephants are 
estimated to live in Laos. Investment: around 2.4 
million Euros provided by ICI.

The Asian elephant is disappearing along with the 
forest cover in Laos. Only about 1000 pachyderms 
are left in the southeast Asian country. Most of 
them are put to work in the forests, ironically 
helping to destroy their own habitat. That’s 
despite the fact that the animals are revered in 
Laotian culture. Only a combination of forest 
protection schemes and breeding programs can 
help to preserve their habitat on the one hand and 
stabilize and boost the elephant population on the 
other. Currently, some eight elephants die each 
year while only about three to four are born in 
the same period.

17.  Indian stuffed toy tigers used to scare 
elephants

BBC News India - 14.11.2014

Farmers in the southern Indian state of Tamil 
Nadu have placed life-sized toy tigers in their 
fields in an effort to scare away marauding 
elephants. They say that the toys have certainly 
helped keep monkeys at bay, but the elephants 
still advance without fear. 

The farmers of Krishnagiri decided to buy the 
stuffed toy tigers costing 1100 rupees ($17) 
each and place them “strategically” in the fields 
growing coconut and sugarcane, among other 
crops, to keep away marauding herds of elephants 
from the neighbouring Bannerghatta forests.

“But it has really not made an impact yet. Some 
elephants have trampled over the toy tigers. 
We are still persisting in keeping these toys in 
the fields,” says Ramakrishna. However, fellow 
farmer Shiva Kumar said the stuffed toys “help 
in warding off the monkeys” who steal coconuts. 
“The toys have helped me save 1000 coconuts 
this season.”
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