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Editorial

Richard F. W. Barnes (Member Editorial Board)

Author’s e-mail: rfwbarnes@znet.com

In the cases of crop-raiding that I have seen, 
managers frequently ask the wrong question: 
how can we drive the elephants out of the 
fields and keep them out? Too often one hears 
administrators, and even wildlife managers, 
asking: how can elephants and people share the 
land? How can they co-exist? The simple fact is 
that farmers (that is, those who till the soil and 
cultivate crops) and elephants cannot co-exist. 
No matter how much effort one puts into finding 
the answer, if it is the wrong question then the 
problem cannot be solved. A better question 
would be: how can we keep elephants and 
farmers apart? 

The ultimate goal is to minimize conflict between 
elephants and people. The problem of human-
elephant conflict (HEC) can be addressed at 
three levels of prevention. The first is the primary 
structural issue: land use around the park. The 
second is the practice of farming and how to 
reduce the attraction of farms to elephants. The 
third is preventing elephants from stepping onto 
the farmer’s field or, once there, how to drive 
them way. 

Primary prevention is action to avoid the 
development of HEC in the first place. Elephants 
and agriculture do not mix, and therefore the goal 
of primary prevention is to separate elephant 
range from farmland. This addresses the root 
cause of HEC: both elephants and people need 
land, and most forms of agriculture either disturb 
the vegetation in a manner that is attractive 
to elephants or produce crops that they find 
palatable. 

Primary prevention will usually involve some 
form of landscape management such as land 
use planning, wildlife corridors or buffer 

zones to ensure that elephants and cultivators 
remain spatially separated. Buffer zones around 
protected areas can be managed for woodlots, 
unpalatable crops, fish-farming, hunting, and 
other activities that do not disturb the vegetation 
to make it attractive to elephants. In cases where 
crop raiding is already a fact of life, primary 
prevention will mean working with the local 
authorities to re-zone land use around protected 
areas. Admittedly, this will be difficult if farmers 
have already ensconced themselves close to the 
park. 

Land use planning to separate people from 
elephants has long been recognized as not just 
the most effective method for addressing HEC 
but also the most sustainable. It addresses 
the roots of the crop raiding syndrome: that 
farmers and elephants cannot co-exist. However, 
managing the landscape for primary prevention 
is always politically difficult, requiring tortuous 
negotiations with all strata of rural society. 
Nevertheless, it is more cost-effective to adopt 
primary prevention methods today — and avoid 
the issue of crop raiding ever raising its ugly 
head — than to deal with angry farmers, and the 
politicians they mobilise, tomorrow. 

Even if landscape management is successful 
in separating people and elephants, and even if 
large conservation areas are set aside for wildlife, 
there will always be some elephants that wander 
towards the farmland. The goal of secondary 
prevention is to minimize the attraction of each 
farm to such wandering elephants. Much can be 
done to reduce the risk of attack: avoid particular 
crop types, reduce the number of crop types, 
reduce field size, and place fields in clusters. The 
details will vary by vegetation type and by site 
and should be clarified by localized studies. 
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Landscape planning will reduce the frequency 
of elephants seen in the agricultural zone, 
and secondary prevention will reduce the 
attraction of each farm to those animals that 
do wander into the farmland. These two levels 
of prevention in combination will considerably 
reduce the risk to individual farms. For example, 
if primary prevention reduces movements into 
farmland by 50% and secondary measures 
reduce the attractiveness of each farm by 50%, 
then incursions will drop to only 25% of the 
earlier level. However, they will not eliminate 
HEC; there will still be that fraction of the 
elephant population not prevented by primary 
and secondary methods. Therefore the farmer 
must have methods for deterring and repelling 
elephants that step into his fief. These are the 
methods of tertiary prevention, and they include 
all the familiar tactics: banging drums, shooting 
in the air, firecrackers, smoke, home-made fences, 
capsicum sprays, capsicum-impregnated ropes, 
bee nests, etc. These tactics bring people in close 
contact with elephants and are often dangerous; 
those that cause pain may enrage elephants and 
enhance the risk of accidents. Therefore these 
tactics should be deployed only as the last line 
of defence, when all else has failed. If elephants 
learn to ignore them — as they often do — then 
there will be nothing left for us to fall back on. 

In theory, primary and secondary tactics should 
be used together, and tertiary methods used 
only as a last resort. In practice, one must deal 
with the farmers’ fears immediately, but the 
more frequently tertiary tactics are used, the 
less effective they become because elephants 
habituate to them. 

It is unfortunate that managers and farmers 
usually see tertiary tactics as the only options 
available to them. But the widespread tendency 
to concentrate solely on tertiary methods should 
be avoided: they will not bring long-term peace to 
either farmers or elephants because they simply 
tackle the symptoms — just like giving aspirin 
to a cancer patient — and not the root cause of 
the problem. The consequence of relying on 
tertiary deterrents is that crop raiding persists, 
and farmers get angrier.

On the other hand, a sceptic could argue that 
land use management will not solve this issue. 
Elephants have evolved as wandering animals 
that range over large areas. Furthermore, given 
the space to do so, an elephant population is 
likely to expand to fill that space. There will 
always be those who press against the limits of 
the zone demarcated for their use. Beyond those 
limits they will find the secondarized farming 
landscape that is so attractive to a generalist 
feeder. One solution may be to shoot those 
animals that leave their legal range, for elephants 
soon learn where danger lies. Such a suggestion 
will delight the local populace that suffers from 
elephant depredations but often raises a storm of 
controversy and may anyway in some places be 
outside the law.

In many cases, particularly in Asia and West 
Africa, managers may think that tertiary tactics 
are the only option left because it is too late 
to manage the crowded landscape outside the 
protected area. While the opportunities for land 
use planning may be behind us in most Asian 
landscapes, there is still much that can be done 
to promote secondary prevention. Studies of the 
optimum distribution and types of crops and the 
arrangement of fields are still needed at the local 
level.

Elephant enjoying a bath (Sri Lanka)
Photo by Prithiviraj Fernando
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Introduction

Habitat loss and the resulting human-elephant 
conflict (HEC) are threatening the survival 
of wild Asian elephant populations (Sukumar 
1989, 2003; Fernando et al. 2005, Fernando & 
Leimgruber 2011). The geographic range of the 
Asian elephant has declined as much as 75% 
over the last century (Fernando & Leimgruber 
2011). The two major causes for the loss of Asian 
elephant habitat are: a) expansion of subsistence 
agriculture and b) broad-scale conversion of 
elephant habitats into industrial plantations and 
agriculture such as sugar cane, rubber, and oil 
palm (Flint 1994; Leimgruber et al. 2003; Sodhi 
et al. 2004; Koh & Wilcove 2008; Uryu et al. 
2008). Habitat loss patterns vary significantly 
across the 13 Asian elephant range countries and 
habitat losses can be catastrophic both locally 
and regionally (Santiapillai & Jackson 1990; 
Leimgruber et al. 2003; Fernando & Leimgruber 
2011). Yet, baseline data against which to evaluate 
habitat loss has not been compiled for most of 
this geographic range and little information on 
elephant habitat, land cover and habitat loss is 
available for systematic assessments, monitoring, 
and conservation planning.

In an effort to address this challenge the WWF 
Asian Rhino and Elephant Action Strategy 
Programme (AREAS) and the Smithsonian 
Conservation Biology Institute (SCBI) worked 
together to compile available data for WWF 
priority landscapes. AREAS moves beyond 
individual protected areas by focusing on WWF 
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landscapes that have been prioritized based 
on their importance to Asian rhinos and Asian 
elephants. Within these priority landscapes 
AREAS objectives are to assess social, economic, 
and biological components of rhino and elephant 
conservation in order to secure essential core 
habitat and corridors across Asia. AREAS and 
SCBI partners collaborated to compile and 
analyze existing land cover and threat databases 
for Asian elephants for the WWF landscapes that 
were prioritized specifically for elephants. By 
standardizing land cover, land cover change, and 
HEC records provided by AREAS partners, we 
have synthesized the best-available data for all 
WWF landscapes important for Asian elephants.

Bringing together diverse land cover data sets 
often results in inconsistencies between maps 
covering the same area. There are many reasons 
for these discrepancies (Leimgruber et al. 2011), 
for example, different analysts often start out 
with different definitions for their various land 
cover classes. This is particularly a problem in 
transitional classes such as degraded forest, 
ecotones, or areas such as plantations, which 
could be considered forest but do not have 
many of the ecological characteristics of natural 
forests. Variation in data sources is another cause 
of discrepancies, for example, satellite data 
may differ in year collected, phenological time 
period, spatial resolution, and spectral resolution. 
Integrating best available land cover data from 
various sources to cover a broader region may 
provide better accuracy than using a global 
dataset already covering the area of interest, 
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though it does require more effort to resolve 
differences. 

We evaluated and compared the performance of 
five commonly used global land cover data sets 
with Tiger Land Cover Data (TLCD), a map 
developed for Tiger Conservation Landscapes 
assessment (Dinerstein et al. 2006), and found 
TLCD was most accurate for our areas of interest. 
We updated the TLCD by including newly 
available fine resolution data from throughout 
the WWF AREAS priority landscapes. Based 
on this data we identified the landscapes where 
elephants are facing the greatest threats, and 
where conservation efforts may be most effective. 
We found that different types of conservation 
efforts, such as expanding protection status to 
places falling outside protected areas, increasing 
enforcement of areas already protected, or 
working with communities to mitigate conflicts 
and impacts, are needed to varying degrees in 
different landscapes.

Methods

WWF has 11 landscapes for Asian elephants 
that were prioritized because they support 

globally important elephant populations, have 
the potential for connectivity, and represent the 
range of ecological habitats where elephants 
still occur. These areas range from a single 
large protected area and surrounding area to 
transboundary landscapes that include several 
protected areas. Within each landscape WWF has 
an on-the-ground presence working on elephant 
monitoring and conservation. WWF landscapes 
are found in 7 of the 13 Asian elephant range 
countries and cover one-third, or 176,897 km2 
of the 526,083 km2 of the confirmed geographic 
range (Hedges et al. 2009; Fig. 1). Working with 
WWF partners, we collated moderate-resolution 
(30 m) land cover for 94% of the WWF landscape 
areas for elephants (Table 1). For landscapes 
lacking detailed coverage, range country 
experts examined five commonly-used global 
land cover products (Table 2) and a land cover 
map developed by for the Tiger Conservation 
Landscapes report, which was an effort by 
WWF, the Wildlife Conservation Society, and 
the SCBI to consolidate and analyze the best 
and most recent spatial data on tiger status and 
distribution, land cover throughout their range, 
and threats in order to prioritize conservation 
efforts (Dinerstein et al. 2006). This Tiger Land 

Figure 1.  WWF priority landscapes for Asian elephants.
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Cover Data (TCLD) was created by integrating 
the finest resolution land cover data available in 
2004 for different tiger range areas into a regional 
map (Leimgruber & Songer 2006). Based on 
rankings from workshop experts, no regional 
or global data set performed well in all priority 
landscapes, however the TLCD had the highest 
accuracy scores overall and was chosen to fill data 
holes where detailed local land cover information 
was not available. Range country experts then 
standardized their land cover maps into eight 
general categories identified by consensus (water 
bodies, closed forest, open forest, grassland, 
plantation, agriculture, developed, open/barren 
land).

Land cover change analyses were provided for all 
or part of seven landscapes (Terai Arc Landscape, 
North Bank Landscape and Bhutan, Kaziranga, 
Laos, Eastern Plains, Riau, Bukit Barison 
Selatan). Land cover change data sets covered 
various time periods and a series of assessments 
through time were available for some landscapes. 
To standardize these various data we calculated 
the overall annual conversion rate for each area 
over the full time period. Land cover conversion 
was defined as changing from a natural area 
(closed forest, open forest, or grassland) to a non-

natural cover (plantation, agriculture, developed). 
For the island of Sumatra we had a series of land 
cover change assessments for the whole island, 
which were used for the Bukit Barisan Selatan 
landscape, and a separate series of land cover 
change assessments specifically for Riau.

Following a similar methodology as used for 
the Tiger Conservation Landscapes assessment 
(Dinerstein et al. 2006), we used the Human 
Impact Index (HII, Sanderson et al. 2002) as a 
measure of human influence in WWF landscapes. 
The HII measures the ecological footprint left 
by humans and assigns a value from 1 to 72 
to each 1 km2 pixel, with pixels registering at 
72 experiencing the highest degree of human 
impact. The index is based on four types of 
data: human population density, land cover 
change, accessibility (roads, railways, rivers, and 
coastline), and electrical power infrastructure 
systems (Sanderson et al. 2002). During the Tiger 
Conservation Landscapes assessment, a HII 
value of 16 was identified as a critical threshold 
based on analysis of tiger presences and absences 
(Forrest et al. 2006). Comparing the mean HII 
values for points with tigers and without tigers 
we found there is a transition around HII 16; 
below this level it is more likely than would be 

Table 1.  Summaries of land cover, human impact and protected area coverage for each WWF 
landscape prioritized for Asian elephants.

WWF AREAS Landscapes Total Area Natural Area1 Area Protected Area >16 HII2 Land cover WWF
      km2  km2 %     km2 %  km2 %     km2    %

TAL, India & Nepal 19,447 14,013 72 7,365 24 14,002 72 18,748 96
NBL&B, India 25,601 20,986 82 10,632 20 14,481 43 18,006 70
Kaziranga Landscape, India 13,364 11,953 89 630 5 10,861 19 13,036 98
Nilgiris (Ghats), India 11,641 9,834 84 7,226 28 5,895 49 9,036 77
KK&K, Thailand 4,951 4,789 97 4,244 86 49 1 4,871 99
Laos 5,606 5,253 94 4,845 86 3,592 64 5,606 100
Eastern Plains, Cambodia 15,148 13,740 91 9,776 65 757 5 15,148 100
Peninsular Malaysia 25,859 25,583 99 7,467 29 1,552 6 25,859 100
Sabah, Borneo, Malaysia 14,096 13,543 96 2,897 19 2,511 17 14,098 100
Riau, Sumatra, Indonesia 26,673 13,904 52 12,976 28 11,203 42 26,674 100
BBS, Sumatra, Indonesia 14,511 8,246 57 6,657 46 5,979 37 14,652 100
Total 176,897 41,844 80 74,715 42 70,882 40 165,734 94

1 This area was calculated based on the consolidated data from WWF AREAS partners and using Tiger Land Cover Data 
for areas where AREAS land cover data was not available. Classes that we considered natural were closed forest, open 
forest, grasslands, or water bodies.
2 Human Impact Index (HII) data is a precursor to the Human Footprint dataset (Sanderson et al. 2002). It incorporates 
human population density, land use, accessibility, and power infrastructure. We calculated how much area within each of 
priority landscapes measured 16 or above on the HII scale, since this threshold has been identified as incompatible with 
tiger presence (Forrest et al. 2006).
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expected by random for tigers to be present and 
above this level it is less likely than expected by 
random to find them. Both tigers and elephants 
are large mammals that are at risk of coming into 
conflict with humans as human presence and 
impact increase and we used the tiger threshold 
as an indicator of human impact in our threat 
assessment for Asian elephants. 

Results

WWF landscapes for Asian elephants are 
characterized primarily by natural habitat (Table 
1), including closed forest (63%) and open 
forest (15%) interspersed with grasslands, open/
barren land and water bodies (all 3 combined 
covering 5%; Table 3). The remaining 16% of 
the area in WWF landscapes are covered by 
agriculture (10%) and plantations (6%). Land 
cover composition, however, varies greatly 
among different landscapes. For example, the 
amount of natural land cover ranges from 99% 
in Peninsular Malaysia to only 52% in Riau, 
Sumatra. Land devoted to agriculture, the main 
reason for human-elephant conflict, ranges 
from <1% of area in the Malaysian landscapes 

(Peninsular Malaysia and Sabah), up to 34% 
in the Bukit Barisan Selatan landscape (BBS). 
Plantations made up ≤4% of the land cover in all 
landscapes except Riau, which has more than a 
third of the area in use for plantations.

Only 38% of WWF elephant landscape area 
falls within protected areas (IUCN Categories 
I-VI; UNEP-WCMC 2009). Within the protected 
areas 9% of the land cover is classified as either 
agriculture or plantation (Table 4). In all priority 
landscapes, forests (either closed or open) make 
up the largest percentage of land cover. The 
Kaeng Krachan & Kuiburi (KK&K) and Laos 
landscapes have the greatest percentage of the 
area protected with 86% (4244 km2 and 4845 
km2 respectively), however, Riau has the largest 
amount with nearly 13,000 km2 falling under 
protected status. Despite the protected status, 
some landscapes, such as the Nilgiris and BBS, 
have high percentages of agriculture within their 
protected areas – with 17% and 19% respectively.

Land cover change analyses show annual 
conversion rates within WWF landscapes 
ranging from 0.01% in Bhutan (1991-2005) up to 

Table 2.  Global land cover data sets, their sources, time periods, spatial resolution (SR), imagery 
used and average ranking based on evaluations by regional experts.

Classification1 Source Time Period SR Imagery Used2 Ranking3

IGBP Discover USGS EROS DAAC 1992 –1993 1 km2 AVHRR 4.0
<http://edc.usgs.gov/products/landcover/glcc.html>

GLC 2000 European Commission’s JRC
<http://www-gvm.jrc.it/glc2000/>

1999 –2000 1 km2 SPOT 4 
VEGETATION

2.7

Glob-cover European Space Agency
<http://ionia1.esrin.esa.int/>

2004 – 2006 300 m2 ENVISAT-MERIS 3.3

FAO- FRA FAO-FRA
<http://www.fao.org/forestry/fra/en/>

2000 1 km2 AVHRR 3.9

MLCC Boston University 2000 –2001 1 km2 MODIS 4.5
<http://edcimswww.cr.usgs.gov/pub/imswelcome/>

TLCD Save the Tiger Fund
<http://www.savethetigerfund.org>

various, 
1997-2004

1 km2 various, compilation 
of 30 m – 1 km

2.4

1 IGBP DISCover = International Geosphere-Biosphere Programme (IGBP) DISCover (Belward et al. 1999; Loveland et 
al. 2000); FAO-FRA = Food and Agriculture Organization-Forest Resources Assessment; GLC2000 = Global Land Cover 
2000 (Bartholome and Belward 2005; Roy et al. 2003); MLCC = MODIS/Terra Land Cover Classification (Strahler et al. 
1999; Friedl et al. 2002); TLCD = Tiger Land Cover Data (Leimgruber & Songer 2006).
2 AVHRR = Advanced Very High Resolution Radiometer; SPOT = Satellite Pour l’Observation; MODIS = MODerate 
Resolution Imaging Spectroradiometer; ENVISAT-MERIS = ENVISAT’s Medium resolution Imaging Spectrometer 
Instrument.
3 Overall rank averaged from scores assessed by experts for 13 regions across the elephant range. The experts ranked 
the data sets by assessing how well the maps represented the regional areas where they have firsthand knowledge and 
assigning a rank of 1 to 6, 1 being best and 6 worst.
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1.25 % in Riau (1982-2007), the latter represents 
near catastrophic habitat loss of over 8,000 km2 
lost since 1982 (Table 5). For landscapes with 
land cover change data, only the Kaziranga 
Landscape (0.18%), 3 districts in Nepal (0.03%), 
and the country of Bhutan (0.01%) had annual 
conversion rates below the global average of 
0.2%.

Over 40% of WWF landscape area falls at 16 or 
above on the HII (Table 1). The most impacted 
landscape is the Terai Arc Landscape (TAL) 
with 72% (14,002 km2) of the area experiencing 
high levels of human influence. Conversely, the 
KK&K, the Eastern Plains and the Peninsular 
Malaysia landscapes all have very low levels 
of human impact at 6% or less of the total area 
greater than HII 16 within each landscape.

Discussion

Compiling the data from across the region 
allowed us to evaluate each landscape 
individually and compare across landscapes. We 

identified a few large priority landscapes with 
substantial amounts of natural area remaining. 
Peninsular Malaysia and the NBL&B have more 
than 20,000 km2 natural area remaining, though 
less than a third of the landscape areas are 
protected. The Eastern Plains have nearly 14,000 
km2 in remaining natural area but with a higher 
proportion of it protected, giving this landscape 
an amount of protected area similar to that of the 
NBL&B, and more than in Peninsular Malaysia. 
Based on levels of protection, the Peninsular 
Malaysia, NBL&B, and the Eastern Plains 
landscapes can be considered strongholds that are 
relatively safe, though there are still large areas 
available that could benefit from protected status 
in each of these landscapes. The NBL&B and 
the Eastern Plains have annual conversion rates 
over 0.5%, more than twice the global average, 
and the NBL&B has 40% of the area showing 
higher levels of human impact. The Eastern 
Plains landscape stands out by having a lot of 
protected, natural area yet still shows evidence 
of human impact. At this point it is surrounded 
almost completely by forest, either open or 

Table 3.  Amount (km2) and percent coverage for each type of land cover found in priority landscapes, 
based on consolidated WWF Asian Rhino and Elephant Action Strategy data and the TLCD.

WWF AREAS Landscapes
Water-
body

Closed 
Forest

Open 
Forest

Grass-
land

Plan-
tation

Agri-
culture Developed

Open/
Barren

TAL, India & Nepal 268
(1%)

7,779
(40%)

4,990
(26%)

976
(5%) - 5,137

(26%) - 297
(2%)

NBL&B, India 393
(2%)

14,776
(58%)

5,595
(22%)

222
(1%)

149
(1%)

3,328
(13%)

7
(0%)

1,131
(4%)

Kaziranga Landscape, India 592
(4%)

8,462
(63%)

2,589
(19%)

310
(2%)

426
(3%)

680
(5%)

4
(0%)

301
(2%)

Nilgris (Ghats), India 55
(0%)

9,045
(78%)

734
(6%) - - 1,324

(11%) - 483
(4%)

KK&K, Thailand 29
(1%)

4,743
(96%)

17
(0%) - - 162

(3%) - -

Laos 31
(1%)

2,882
(51%)

2,284
(41%)

56
(1%) - 268

(5%) - 85
(2%)

Eastern Plains, Cambodia 48
(0%)

5,885
(39%)

7,734
(51%)

73
(0%)

352
(2%)

1,056
(7%) - -

Peninsular Malaysia 520
(2%)

25,060
(97%) - 3

(0%)
258

(1%)
7

(0%)
11

(0%) -

Sabah, Borneo, Malaysia 3
(0%)

12,106
(86%)

1,416
(10%)

18
(0%)

541
(4%)

12
(0%) - -

Riau, Sumatra, Indonesia 62
(0%)

11,161
(42%)

2,382
(9%)

299
(1%)

9,517 
(36%)

1,232
(5%)

269
(1%)

1,751
(7%)

BBS, Sumatra, Indonesia 126
(1%)

7,793
(54%)

250
(2%)

77
(1%)

500
(3%)

4,895
(34%)

53
(0%)

817
(6%)

Total 2,127
(1%)

109,692
(62%)

27,991
(16%)

2,034
(1%)

11,743 
(7%)

18,101
(10%)

344
(0%)

4,865
(3%)
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closed, allowing for the possible creation of a 
suitable buffer zone before further encroachment 
by plantations and agriculture.

Other large landscapes including the TAL, the 
Kaziranga, the Nilgiris, the KK&K, Riau, BBS, 
and Sabah have between 10-14,000 km2 of 
natural area remaining, however, except for the 
BBS each landscape has less than a third of their 
area currently protected. These areas have great 
potential for expansion of protected coverage, 
particularly in areas that are still natural and 
relatively intact. The Kaziranga landscape, 
perhaps one of the most biologically diverse 
areas in India supporting elephants, tigers and 
rhinoceroses, has only 630 km2 protected and is 
losing forest at a rate of 0.18% (just below the 
global average). The TAL and the Nilgiris are 
also important biodiversity strongholds in India 
and are in urgent need of expanded protection, 
with half or more of the area highly impacted by 
humans. In these landscapes where humans and 
wildlife interface closely the threat of conflict 

with wildlife and increased pressure on the 
natural resources grows as human populations 
steadily increase. 

The landscapes of Sumatra are in need of 
urgent action to slow the rapid conversion for 
agriculture, particularly for plantations. These 
landscapes have some of the highest conversion 
rates and levels of human impact. The Riau 
landscape is of particular concern as it had by 
far the greatest amount of forest loss and highest 
annual rate of conversion of all the regions that 
provided land cover conversion data, likely due 
to conversion of forest to plantations which make 
up a quarter of the Riau land cover. Only half 
of the land cover is natural area and less than a 
third of the landscape is protected, making this 
a significant threat hotspot. The BBS landscape 
faces similar challenges with nearly 40% 
agriculture or plantation cover and high levels 
of human impact and conversion. The annual 
conversion rate is about half of the rate found 
in Riau, but is still much higher than the global 

Table 4.  Amount (km2) and percent coverage for each type of land cover found within protected areas 
for priority landscapes, based on consolidated WWF Asian Rhino and Elephant Action Strategy data 
and the Tiger Land Cover Data.

WWF AREAS Landscapes
Water-
body

Closed 
Forest

Open 
Forest

Grass-
land

Plan-
tation

Agri-
culture Developed

Open/
Barren

TAL, India 170 
(3%)

2,687 
(44%)

2,001 
(33%)

518 
(8%) - 642 

(10%) - 124 
(2%)

NBL&B, India 70 
(1%)

2,765 
(59%)

1,209 
(26%)

48 
(1%)

6 
(0%)

390 
(8%) - 203 

(4%)
Kaziranga Landscape, India 40 

(6%)
361 

(57%)
59 

(9%)
143 

(23%)
2 

(0%)
6 

(1%) - 19 
(3%)

Nilgiris (Ghats), India 39 
(1%)

3644 
(73%)

264 
(5%) - - 844 

(17%) - 168 
(3%)

KK&K, Thailand 23 
(1%)

4129 
(87%)

8 
(0%) - - 84 

(2%) - -

Laos 30 
(1%)

2,569 
(53%)

2,032 
(42%)

56 
(1%) - 77 

(2%) - 81 
(2%)

Eastern Plains, Cambodia 37 
(0%)

3,570 
(37%)

5,432 
(56%)

47 
(0%)

101 
(1%)

589 
(6%) - -

Peninsular Malaysia 280 
(4%)

7163 
(96%) - - 24 

(0%) - - -

Sabah, Borneo, Malaysia - 2,445 
(95%)

50 
(2%) - 67 

(3%)
1 

(0%) - -

Riau, Sumatra, Indonesia 3 
(0%)

5,209 
(72%)

415 
(6%)

64 
(1%)

1,039 
(14%)

235 
(3%)

11 
(0%)

288 
(4%)

BBS, Sumatra, Indonesia 15 
(0%)

4,586 
(69%)

237 
(4%)

67 
(1%)

291 
(4%)

1,277 
(19%)

2 
(0%)

182 
(3%)

Total 707 
(1%)

39,128 
(66%)

11,707 
(20%)

943 
(2%)

1,530 
(3%)

4,145 
(7%)

13 
(0%)

1,065 
(2%)



9

average, and some of the loss is occurring within 
protected areas. In this case, rather than pushing 
for expanded protected area the priority should be 
to slow conversion through better enforcement of 
protected status and other mitigation strategies.

The two smallest areas, the KK&K and Laos 
landscapes, maintain high percentages of natural 
area remaining and area protected. While the 
KK&K shows little evidence of human impact, 
Laos shows greater than 60% of the area with a 
HII of greater than 16. This area is under high 
pressure for subsistence collection of non-
timber forest products and urgently needs efforts 
balancing use and conservation, especially since 
the area is already small and does not have a lot 
to lose. Along with the TAL, the Laos landscape 
is highly fragmented should be explored for 
opportunities for community conservation and 
reforestation efforts to help restore connectivity.

Land cover change analyses show the need for 
immediate action in the priority landscapes with 
higher conversion rates, such as the Riau, BBS, 
NBL&B, and Eastern Plains landscapes – all with 
well over twice the average annual deforestation 
rate. These impacts are likely ongoing and need 
closer investigation and strategies for reducing 
rates of loss. Riau and BBS have a series of land 
cover data for various periods covering 20 years 
or more and could be analyzed for land cover 
change dynamics over recent decades. Land 
cover change analysis is needed for areas that are 
potentially hotspots of change with low levels of 
protection and high HII scores; such is the case 
in several of the Indian landscapes including the 

TAL, where there is only land cover change data 
for three districts, the Kaziranga, and the Ghats. 

Our evaluation of land cover by regional experts 
was a simple process, however, it is rare that 
experts with on-the-ground knowledge assess 
accuracy of land cover maps – despite the 
fact that these maps are used extensively by 
researchers, managers, and policy makers for 
anything from basic research on animal ecology 
to assessments for climate change legislation. 
WWF has an extensive network of field and GIS 
experts located in major biodiversity hotspots; 
this network could be actualized to provide real 
world data for evaluating and improving the land 
cover maps we rely on for assessing the status 
of key charismatic megafauna such as elephants, 
tigers, and rhinos as well as for other research and 
conservation efforts. As key habitats are coming 
under increasing pressure it is critical to collect 
consistent and more comprehensive information 
for critical areas such as the WWF landscapes 
and to use it effectively in conservation planning.
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Background

Use of chilli as an elephant deterrent has been 
experimented in several countries like Kenya 
(Parker et al. 2007; Graham et al. 2009a, 2009b), 
Zimbabwe (Osborn & Rasmussen 1995; Osborn 
2002; Osborn & Parker 2002, 2003; Parker & 
Osborn 2006), Mozambique (Parker & Anstey 
2002) and Indonesia (Hedges & Gunaryadi 
2009), and has proven to be effective under 
certain circumstances but not others. 

As a part of the human elephant conflict mitigation 
strategy being implemented in the North Bank 
Landscape (NBL) in Eastern Himalayan foothills 
in India, an experiment on the efficacy of chilli 
based deterrent against elephants was tried for 
the first time by the NBL Conservation Program 
of WWF India. The study was conducted in 
the Sonitpur district of Assam, where elephant 
depredation is seasonal and occurs during 
September to January every year.

Material and methods

A sugarcane growing plot (2.2 ha) in Beseria 
village was selected for the trial. Salient features 
of the plot were:
•	 Close proximity to the Arimora Chapori, a 

Riverine island of river Brahmaputra where 
elephants congregate and take shelter during 
the depredation season.

•	 Close proximity to one of the major raiding 
tracts of elephants.

•	 The land had been left fallow due to fear of 
elephant depredation. Therefore there was a 
high expectancy that elephants would visit 

the area.
•	 Sugar cane is a preferred food of elephants.
•	 Rather than selecting an individual 

beneficiary, a cooperative group (Shyamoli 
Self Help Group) was selected for manpower 
support and monitoring.

The experiment was conducted during the 
sugarcane growing season overlapping elephant 
depredation season (November-December 2005).

Materials used to construct the chilli fence:
•	 Fresh green chilli
•	 Rope
•	 Grease
•	 Bamboo poles
•	 White cloth
•	 Surgical gloves
•	 Diesel (as thinner)

A locally grown chilli ‘bhut jolokia’ (Capsicum 
frutescens var. nagahari), known to be the 
hottest chilli in the world was selected for the 
purpose (Fig. 1). The chilli was purchased from 
the local market at Tezpur and sun dried in the 
office terrace. It was later taken to a grinder and 
powdered. 

Chilli paste was prepared by mixing the chilli 
powder with grease, and diesel was used as 
a thinner to make the paste soft enough for 
handling and smearing. The paste was then 
smeared on ropes (Fig. 2) and white cloths, and 
put up around the selected plot. Two strands of 
ropes running at 3’ and 5’ height were supported 
by 6’ high bamboo poles around the plot (Fig. 3). 
A total length of 1000 m rope was used. White 
cloth smeared with the paste was also put up on 
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the ropes at different places, as elephants are 
known to be attracted by such colour. 

Precautions were taken in handling of the chilli 
powder and paste by using surgical gloves and 
masking the face with cloth so as to avoid any 
direct contact of the chilli or paste with bare skin. 
The paste was reapplied after two weeks as it was 
observed that the pungency of the treated ropes 
reduced when exposed to the elements. 

Results

No elephant attacks on the pilot sugarcane 
plot were recorded during the experiment and 
contrary to expectations; the closest approach 
by elephants was 500 m. In the absence of any 
wild elephant attacks, to test the efficacy of the 
method, captive elephants were commanded to 
approach a chilli paste smeared rope. The captive 
elephants approached the rope but refused to 
touch the rope.  Based on the response of the 
captive elephants, it can be surmised that wild 

elephants would be deterred by the chilli paste 
from breaking such fences. However, as wild 
elephants did not approach the selected plot, a 
definitive conclusion of its effectiveness could 
not be made. 

The cost of material for putting up the chilli fence 
for the test plot was nearly Rs. 20,000 (US$ 400) 
(Table 1). The sugarcane crop yielded 2000 kg 
of molasses (jaggary or gur) with a local market 
value of Rs. 40,000 (US$ 800).

The cost of the fence was almost 50% of the total 
value of the produce (excluding the labour and 
other production costs of the crop). 

Conclusion

The cost of chilli was almost 70% of the total cost 
of the fence. Decreasing the cost of raw material 
(chilli) or finding an alternative could make it 
more viable. An additional issue was the loss 
of pungency of the chilli when exposed to the 
elements, especially sun and rain. Frequent re-
applications are an additional issue as application 
is labour intensive.

The cost involved in protection of agricultural 
produce with chilli fences was too high for it to 
be economically viable, and for its widespread 
adoption by farmers and communities as a crop 
protection method.
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Figure 2.  The chilli rope.

Table 1.  Break up of the expenses.
Item Quantity Unit price

[INR]
Cost

[INR]
Fresh green chilli 95 kg 150 14,250
Rope 1000 m   2 2,000
Grease 20 kg 85 1,700
Bamboo post 120 nos   5 600
White cloth 12 m 10 120
Surgical glove 10 pairs 30 300
Diesel (as thinner) 10 l 33 330
Total (in INR) 19,300

Figure 1.  Capsicum frutescens (bhut jolokia).
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Figure 3.  Erecting the chilli fence.
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Introduction

In the 19th century, elephants were found 
throughout Peninsular Malaysia. In the past 
century, Malaysia has lost about 50% of its 
forest cover (Kawanishi et al. 2001) with large 
areas of tropical lowland forest having been 
converted to oil palm and rubber plantations. As 
a consequence, elephant numbers in Peninsular 
Malaysia have diminished to an estimated 
800 to 1200 individuals that exist in small, 
scattered, isolated groups (Sukumar 1989; 
Kemf & Santiapillai 2000; WWF 2002). In 
response to a lack of viable habitat, elephants 
raid plantations creating millions of dollars of 
damage annually (Stüwe et al. 1998). In the 
1950s and 60s, plantation owners shot crop-
raiding elephants. In response to an alarming 
decrease in numbers, elephants were afforded 
full protection under the Protection of Wildlife 
Act (1972), and the Department of Wildlife and 
National Parks Malaysia (DWNP) was charged 
with helping landowners reduce crop damage 
caused by wildlife. In 1974 DWNP established 
the Elephant Management Unit and initiated 
a translocation program that moves elephants 
identified as repeat crop raiders from agricultural 
land to protected natural areas, the main site of 
release being Taman Negara National Park. As of 
May 2006, over 600 elephants had been moved 
by this program (Nasharuddin Othman, pers. 
comm.).

Translocation of problem elephants is used 
as a last resort when deterrents or mitigation 
agreements fail to resolve the conflict as it is 
a costly and labor-intensive undertaking, yet 
there are few data on post-release movements 

of translocated individuals, precluding any 
evaluation of the program. 

A pilot study using ARGOS satellite collars 
to monitor the post-release movements of 
a male and female elephant translocated to 
Taman Negara National Park in the mid-1990s 
suggested that sex might influence post-release 
behaviors (Stüwe et al. 1998). During the study 
the male established a range of 343 km² around 
its release site, never leaving the park. This range 
size was similar to other documented home range 
estimates of between 34 and 800 km² (Stüwe et 
al. 1998). However, the female elephant moved 
over a range of 6804 km² spending the majority 
of her time outside of the park’s borders. Stüwe 
et al. (1998) suggested that the large range of 
movement exhibited by this female might reflect 
an attempt by her to re-establish contact with 
her matriarchal herd from which she had been 
separated during the translocation process. 

Objectives and methods 

The objective of our 2006 project was to use Global 
Positioning Systems (GPS) satellite collars to 
monitor the post-release movements of six crop-
raiding elephants released into Taman Negara 
to try to answer the following questions: What 
happens to elephants after they are translocated? 
Do males and females have different movement 
patterns post translocation? Do translocated 
elephants continue crop-raiding? Do elephants 
home back to, or show directional movement 
towards, their capture location? We also aimed 
to begin to correlate elephant movements with 
habitat type, and quantify the amount, if any, of 
damage done to crops by translocated elephants. 
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All animal handling was done by the DWNP 
staff, specifically the Elephant Management Unit, 
as part of regularly scheduled translocations of 
crop-raiding elephants. As part of this established 
conservation program, they used protocols that 
had been in use for over a decade. 

Results

DWNP required testing for safety of any units 
proposed to be placed into elephants in the wild. 
Special medications were requested by DWNP 
to meet weight requirements (less than 10 kg 
total weight) (Sabaan & Othman 2002). Africa 
Wildlife Tracking (AWT) was the first choice 
vendor for this project, however their collar 
weighed more. They stood by their product as 
in use at the time in Africa and would not alter 
their design to reduce its weight, as we required. 
DataScout SA (Pty) Ltd (South Africa) was about 
to release a new GPS unit that was similar to the 
AWT collar, and they were willing to alter the 

collar design thus reducing its weight by placing 
the battery on the bottom of the collar in place 
of a counterweight. A field test of the design 
of the GPS collar designed by DataScout was 
conducted in August 2006 on a captive, tame 
elephant at Kuala Gandah Elephant Sanctuary 
and the design was approved by DWNP for use 
in the wild (Fig. 1). 

The first collar was placed on a subadult male with 
a neck circumference of 196 cm at his capture 
site near Jerantut, Pahang on December 20, 2006 
(Fig. 2). The male was driven to Tasik Kenyir 
and taken by barge across the lake and released 
the following day (December 21, 2006) into the 
heart of Taman Negara National Park (Fig. 3). 
Unfortunately, the collar took one reading at the 
release site and subsequently failed. 

By request, the manufacturer of the collars came 
to Malaysia for 10 days in mid-January and 
extensive testing was conducted on the remaining 
four GPS units. In addition, a replacement of the 
failed unit was provided. At the end of the 10 
days, it was determined that all five remaining 
units were in proper working order. 

On January 30, 2007, a second collar was placed 
on a female elephant with a neck circumference 
of 216 cm. The collar was fitted to the elephant at 
the jetty on Lake Kenyir, about halfway through 
the translocation journey. The elephant was 
released a few hours later into Taman Negara 
at the same release site as the other elephant 
collared by this project. This second collar also 
only took one reading and then failed. 

Figure 1.  Test DataScout collar fitted to a trained 
elephant at Kuala Gandah Elephant Sanctuary.

Figure 2.  Subadult male on truck ready for 
translocation just after collar was fitted.
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Each of the remaining units were connected to 
the batteries and sized to fit a range of elephant 
neck circumferences. These collars were placed 
at a wildlife department ranger station in the 
town of Kuala Lompat in both open area and 
in forest canopy to be sure they were operating 
before placing them onto another elephant being 
released into the wild. While waiting in between 
elephant translocation episodes, three of the four 
remaining collars failed after only five weeks. At 
this time, we abandoned the use of DataScout 
brand collars. The remaining GPS units were 
dismantled and shipped back to DataScout. 

We gained permission with the proper DWNP 
managers in meetings in April 2007 to utilize 
AWT as originally proposed. DWNP agreed 
that the design of the collars was such that the 
slight extra weight of the AWT collars would be 
acceptable to them after the current experience. 
However, due to financial constraints the project 
ended in May 2007 with no further collaring. 
Subsequent unpublished reports have also shown 
issues with the DataScout brand collars not 
functioning properly (Leggett 2009). At the time 
this article was submitted, no known articles have 
been published showing successful deployment 
of DataScout collars. 
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Study area

The Mayurbhanj Elephant Reserve declared in 
2001, is located in the state of Orissa (Fig. 1). 
It includes a portion of Mayurbhanj, Balasore, 
Bhadrak and Keonjhar districts of the state and 
its Geographical location is 21º10’to 23º35’N 
latitude and 85º45’ to 87º05’E longitude. It 
covers a total area of 7044 km2 and includes the 
Similipal Tiger Reserve (2750 km2) declared in 
1972, Kuldiha Sanctuary (273 km2) and Hadgarh 
Wildlife Sanctuary (191 km2). The rest of the 
areas are Reserve Forest, Protected Forest and 
Revenue Land, which amounts to 3830 km2. The 
forests in this region range from tropical semi-
evergreen, to moist deciduous and dry deciduous 
(Champion & Seth 1968). May is the hottest month 
when the mean maximum temperature rises to 
47ºC. December is usually the coldest month of 
the year where the minimum temperature dips to 
4ºC. The average annual rainfall of is 1558 mm. 

Methodology

Data collection for the present study extended from 
October, 2005 to September, 2006. Information 
from 2001 to 2006 from the Forest Department 
was used to quantify elephant depredations in 
the Mayurbhanj Elephant Reserve. To get a 
quantitative measure of economic losses due to 
the crop raiding and to evaluate people’s attitudes, 
a survey of affected villages in the reserve was 
conducted. Data was collected through field 
evaluations, site inspections, interviews, and 
group discussions with villagers. To find out the 
nature of the conflict questions were asked about 
land use pattern, compensation schemes (does 
the Government pay compensation in time and 
are they satisfied), details of human death and 
injury, ethnic composition of the villages and 

Introduction

Habitat fragmentation is a problem faced by many 
species all over the world due to expansion in urban 
settlements and infrastructure developmental 
activities. As a result many species are under 
threat, some even facing (local) extinction. One 
of the species facing these problems is the Asian 
elephant (Elephas maximus). As it requires large 
areas of natural range it is one of the main species 
to suffer the consequences of developmental 
activities (Singh & Chalisgoanker 2006). The 
Asian elephant is a high profile and charismatic 
species with important ecological as well as 
cultural associations. It is a keystone species 
in India where at least 21,000-25,000 wild 
elephants are still left in forest areas (Lahkar et 
al. 2007). A major conservation problem today 
is the exploitation of elephant habitat leading 
to its degradation and fragmentation. Conflict 
between humans and elephants occurs wherever 
they coexist, especially in the interface between 
elephant habitat and agricultural land or human 
settlements. The state of Orissa holds 70% of the 
elephant population in eastern India (Patnaik et al. 
2008). Human–elephant conflict (HEC) is a major 
problem in eastern India. From 1990-91 to April 
2000 in Keonjhar (Orissa) HEC resulted in 86 
human deaths and 35 injuries (Sar & Choudhury 
2006). Many lives are lost while protecting crops 
or property from elephants. HEC directly affects 
some of the tribal people of the district and it 
influences the attitude of people living nearby 
reserves. HEC is a spatial phenomenon so it is 
important to investigate the effects of spatially 
explicit factors on its distribution. The study was 
designed to find out the magnitude of the conflict 
as it is imperative to develop urgent measures for 
management of this crisis.
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preventive measures. Distance of the affected 
villages (in distance classes < 0.5 km; 0.5 to 1.0 
km; 1 to 2 km; and 2 to 5 km and above) from the 
nearest forest area was recorded together with 
conflict incidents.
 
Results and discussion

Crop damage and ex-gratia payment

From October 2005 to September 2006 we 
recorded 89 incidents of HEC from Mayurbhanj 
Elephant Reserve, where Karanjia was the 
Forest Division mostly affected by HEC. The 
highest number of crop depredations occurred 
in Gourigoda village (15 cases; 6.7 acres) but of 
the greatest area damaged was in Paliabeda (9 
cases; 7.9 acres) (Table 1). In Rairangpur Forest 
Division the highest number of cases occurred in 
Sana-Rangamatia village (3 cases; 3.5 acres), and 
most damage in Khadaribeda village (2 cases; 
5.51 acres) (Table 2). A total of Rs. 40,337 (US$ 
733) was sanctioned as ex-gratia payments for 
the victims of HEC in Karanjia Forest Division 
(Table 1). The amount for the Rairangpur division 
was Rs. 25,550 (US$ 265) (Table 2). Elephants 
damaged more than six different types of major 
cultivated plants where rice, maize, sugarcane, 
and banana were the most common.

Nature of damage

Some of the damages were due to raiding while 
others were accidental due to cultivation in the 
path of elephant movement. Crop damage mainly 
occurred within a distance of 0.5 km from the 
forest. But incidents also occurred up to 5 km 

Figure 1.  Location map of Mayurbhanj Elephant Reserve in Orissa, India.

Table 1.  HEC cases, area damaged and payments 
in the Karanjia Forest Division.
Village name # 

Cases
Area damaged 

[Acres]
Amount paid

[Rs.]*
Talapada 4 2.50 1250
Bisipur 6 2.92 1460
Khandabandha 4 5.15 4650
Andharikhaman 4 2.00 1000
Gourigoda 15 6.70 5327
Jodibil 3 1.65 1650
Padiabeda 9 7.90 7900
Baliposi 2 1.50 1500
Raipada 2 1.50 1500
Keloposi 7 4.50 3600
Jamposi 2 1.00 1000
Bandiraposi 2 2.00 2000
Moudi 2 2.00 2000
Itamundi 4 4.00 3500
Bharadposi 1 1.00 1000
Total 67 46.32 40,337

* Payment by Forest Department; 1 US$ = 55 Indian Rs.
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away from the closest forest (Fig. 2). The number 
of cases of HEC was positively correlated with 
the total area damaged (Fig. 3. R2=0.4744; 
P=0.000025).

Human death, injury and house damage

A total of seven human deaths and one injury 
occurred from 2001 to 2006 (Fig. 4). All of them 
were accidental, as the victims came face to face 
with wild elephants accidentally. During the study 

period one house was damaged by elephants and 
a compensation of Rs. 72,000/- was provided by 
the Forest Department of Orissa.

Observation of elephants while raiding villages

Raiding groups varied from solitary animals to 
a 13 members group (Fig. 5). The major raiding 
activity was of paddy. Most HEC incidents were 
caused by small groups of elephants, mainly one 
to three individuals. Elephants raided brinjal 
(Solanum melongena) cultivations during the 
non-paddy season. Elephants raided jackfruit 
and mango trees when the fruits were ripe during 
May-June. Elephants also damaged non-edible 
crops like mustard and sesame or til (Sesamum 
indicum) while en route to paddy fields. They 
used the village ponds for bathing and drinking. 

Recommendations

Recording details of crop depredation and house 
damage, elephant poaching, and human deaths 

Table 2.  HEC cases, area damaged and payments 
in the Rairangpur Forest Division.
Village name # 

Cases
Area damaged 

[Acres]
Amount 

paid [Rs.]*
Talabandh 1 1.65 1650
Judia 1 2.00 2000
Kesaragadia 1 0.25 250
Khadaribeda 2 5.51 5510
Bangriposi 2 2.39 2390
Sanajudia 2 0.51 510
Ashadala 1 1.56 1560
Badhunia 2 1.86 1860
Rajabasa 1 1.37 1370
Ghadabindha 1 0.82 820
Sarbania 1 1.00 1000
Sana Rangamatia 3 3.50 3500
Bisoi 2 1.93 1930
Hesabeda 1 2.00 2000
Dhudkundi 1 1.00 1000
Total 22 27.35 25,550

* Payment by Forest Department; 1 US$ = 55 Indian Rs.

Figure 2.  Damage percentage in relation to 
distance from the nearest forest.

Figure 3.  Relationship between the number of 
HEC cases and area damaged.

Figure 4.  Human death and injury in Mayurbhanj 
Elephant Reserve during 2001-2006.
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and injuries centrally at Divisional Offices and 
maintaining a database by the Chief Wildlife 
Warden would facilitate monitoring and 
mitigating HEC. Compensation paid is inadequate 
in the case of human death, injury, crop damage 
and house damage. Delay in relief and scantiness 
of the amount directly create negative attitudes 
among the affected people. Therefore increased 
amounts and quick settlement of claims would be 
of benefit in mitigating HEC.

As elephants used water sources in human areas, 
creating water availability inside the forest by 
constructing check dams and game tanks maybe 
of value in mitigating the conflict. The main 
cause of HEC was anthropogenic pressure, which 
leads to the loss of elephant habitat. Therefore, 
rigid protection of elephant habitat is essential 
(Fig. 6). It is especially important to protect the 
corridors of elephants for their safe movements. 
Awareness programs and capacity building of 
local villagers, to reduce their dependency on 
elephant habitat are likely to be of much benefit 
in mitigating HEC and conserving elephants.
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Elephant health problems in MTE

Eye problems

Around 2 to 4% of elephants have catarrhal 
and cloudy eyes (Fig. 2). Most eye problems 
are found in adult and old elephants because 
during logging eyes can be accidently struck 
with objects such as twigs of bushes, trees and 
bamboo. These injures lead to conjunctivitis, 
catarrhal and cloudy swelling.

Treatment for eye problems in MTE is not very 
successful. In the past Calomel powder has 
been used to treat eye problems. Nowadays, 
Dexamethazone and Gentamycin are used by 
mixing in equal amounts and given as eye drops. 
After 10 days of treatment with this injured eye 
injuries tend to heal, clearing up and becoming 
normal.

Introduction

According to old literature, the Golden Land 
or Myanmar possessed many captive and wild 
elephants. It is said that the Ancient King, 
Anawratha Min Saw toured his land up to 
Bengal with a force of 38 white elephants and 
800,000 elephants (U Chan Tha Oh, 1993). But, 
the elephant population has gradually decreased 
throughout recent history. Currently, most captive 
elephants in Myanmar belong to the Myanma 
Timber Enterprise (MTE) with over 2,800 
elephants. Some captive elephants are also owned 
by private owners and the Forest Department 
(MOCAF). In the past ten years, between 60 and 
100 captive elephants died yearly from various 
causes. Annual deaths have been higher than 
annual births except in 2011-2012, where the 
number of births was higher. Elephant deaths are 
higher in the resting season (mid February to mid 
June) due to it being very hot, and green fodder 
and water not being readily available. 

In 2011-2012 a total of 23 males and 30 females 
died. Most female elephants died during early 
ages or after 50 years. Males died at all ages, with 
more males dying in youth (Fig. 1). The most 
common cause of death among the 53 elephants 
that died in 2011-2012 was old age (Table 1).
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Table 1.  Elephant deaths in 2010-2011 in MTE.
Cause of death No.
Old age 10
Viral disease (suspect EEHV) 7
GI infection and diarrhoea 6
Constipation and bloating 4
Snake bite 4
Elephant attack 3
Land slide 3
Lung abscess 2
General weakness 2
Heart disease 1
Pneumonia 1
Parasitic infestation 1
Unknown diseases 9
Total 53

Figure 1.  Death of 53 elephants by age and sex 
during 2011-2012 in MTE.
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Fracture of hind leg 

MTE uses selective felling with elephants, 
as extraction with elephants is best for forest 
sustainability. The working season for elephants 
are the rainy and winter seasons as elephants 
can skid logs easily because the ground is wet 
with water and snow, which saves elephant’s 
energy. However, logging elephants are faced 
with unexpected incidents such as log strikes to 
hind leg. Such incidents can fracture the hind leg 
and disable the elephant (Fig. 3). Some fracture 
cases can recover with long periods of nursing 
and treatment. The broken leg is put in a splint 
made with bamboo for immobilization (Fig. 3). 
Analgesic and anti-inflammatory drug are used 
for treatment. Food supplement to injurious 
elephants is very important. Inflammation can 
be reduced by applying hot fermentation with 
herbal plants.

Heavy fibrosis due to ill fitting harness

During rainy season, elephants work 7 to 8 h a 
day. In the hot season, elephants work only early 
morning and evening. Working capacity is limited 
for each adult elephant. For a budget year, MTE 
allows only 240 tons of skidding per elephant. 
The MTE manual specifies the application of pig 
oil on the breast band and skin of elephants as a 
lubricant to avoid abrasion. Some stupid mahouts 

do not properly set up the harness for logging and 
the working elephants can get swellings on the 
upper and lower shoulder region. 

The treatment for it is hot fermentation in 
early stages but long term swelling can cause 
abscesses and fibrosis. In this stage, surgery has 
to be done to remove old abscesses and fibrosis 
(Fig. 4). It is takes a long time for treatment, 
around 40-60 days or more depending on the 
status of the wound. Combined antibiotics and 
vitamin supplements are used for wounded 
elephants. Dressing and cleaning the wound with 
potassium permanganate and hydrogen peroxide 
is important for good healing (Fig. 4).

Nutritional problems 

Nutrition is important especially in old and 
orphanage elephants. The most common cause 
of death in elephants is malnutrition due to diet 
deficiencies in orphaned elephants and also due 
to heavy parasitic infestation. Heavy parasitic 
infestation can lead to diarrhea. Blood and stool 
of MTE elephants are examined for parasites at 
four months intervals (Fig. 5). Depending on the 
results elephants are dewormed with anthelmintic 
drugs. The drugs used are Albendazole and 
Ivermectin.

Figure 2.  Eye opacities in elephants.

Figure 3.  Elephants with hind leg fractures.

Figure 4.  Removed fibrous tissue and suturing 
an opened wound..

Figure 5.  Gastrointestinal parasites.
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Introduction

Haridwar city of Uttarakhand state India, is 
entirely surrounded with forests, which form part 
of Shivalik landscape in the lesser Himalayan 
zone and upper Gangetic plains. Northwest to 
northeast is the Rajaji National Park (RNP) 
and the Haridwar forest division (HFD) is to 
the southwest (Fig. 1). In 2010, the holy event 
Maha-Kumbh was held in Haridwar. This study 
assessed the impact of the event on elephants of 
the RNP.

The Maha-Kumbh 2010

Maha-Kumbh 2010 that was held in Haridwar 
city was the first Kumbh fair of this century. 
Spanning across 130 km2, the fair area covered 
the districts of Haridwar, Pauri, Tehri and 
Dehradun. The fair was the biggest organized to 
date. Maha-Kumbh has a religious significance 
in Hindu Mythology with this event being held 
every twelfth year, while Ardh-Kumbh (shorter 
version of Maha-Kumbh) is held every six 
years. Four cities organize this fair alternately 
Haridwar, Allahabad (Uttar Pradesh), Ujjain 

(Madhya Pradesh) and Nasik (Maharashtra). The 
Haridwar Kumbh is the longest, which stretched 
over four months (January 1st to April 28, 2010) 
in this instance. The magnitude of Maha-Kumbha 
fair can be gauged by the fact that on April 13th 
and 14th – the day of ‘Shahi Snan’ (royal bath) 
approximately 10.63 million people were present 
in the Haridwar Kumbh fair area which is a world 
record for the congregation of human beings at 
one single place and time.

Restriction of elephant movements by traffic

Motichur – Kansrao – Barkot wildlife corridor 

Elephant movements are frequently observed 
in the Motichur–Barkot wildlife corridor. From 
March 2009 to November 2009 elephant groups 
and solitary bulls were found moving from 
Motichur forest to Barkot forest, crossing the 
Song river and the Haridwar–Dehradun national 
highway near Chidderwala village. During the 
same period elephant movements occurred near 
the Gumaniwala and Dhalwala area and several 
cases of tuskers moving outside and human 
casualties were observed. Just after January 
2010 elephant movements were restricted in this 
corridor due to the huge traffic pressure across 
the highway, especially during evening hours.

Gohri forest

Elephants are known to use the Chilla forest 
widely during December to June. Elephants 
used to cross the Haridwar–Chilla–Rishikesh 
motor road during night hours (8 pm onwards) 
and return back inside the forest before dawn. 
Congested and uncontrolled vehicle traffic on 
Haridwar–Chilla–Rishikesh motor route acted as 
a barrier for elephant movement. From January 
to April 2010 elephants were observed in this 
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Figure 1.  Map of Rajaji National Park showing  
Haridwar city and Maha–Kumbh 2010 (boxes).



24

track eight times (6 times groups and 2 times 
solitary bulls). Traffic pressure did not allow 
them to move through the motor road. Because 
of this, elephants diverted themselves towards 
Shyampur (HFD) and Gohri forest (RNP). 
Elephant movements were found increased two 
folds in this forest. Additionally, elephant’s 
movement was observed in Laxman Jhula south 
forest (Kumbhi chaur) and near the riparian 
corridor of Ganges, just opposite to Triveni Ghat 
at Rishikesh.

Soni shroath

From Chilla power house to Gohri forest check 
post (22 km), except at two points (Soni shroath 
and Binj river) there is no way for elephants 
to cross the canal. Although another two small 
bridges over the canal are situated in Kaudia 
village and Kunao forest, they are rarely used by 
elephants due to the settlements there. 

Prior to the Maha-kumbh, elephants were 
observed using the Soni shroath bridge to enter 
the forest as this belt is rich in Dalbergia sissoo 
(Shisham) – one of the favourite food items of 
elephant. From mid-February to April 2010, 
elephants were not observed using Soni shroath 
bridge and only once the Binj river bridge 
between November 2009 to May 2010, due to 
huge running traffic. 

Khara – Anjani corridor

Singhal-ka-pul bridge over the east Ganga canal 
at Shyampur forest (HDF; Haridwar–Bijnor 
national highway) is an important corridor for 
elephant movement from Khara Forest to Anjani 
Forest and towards the Ganges (Fig. 2). The 
Kumbh authority established a temporary police 
check-post at Singhal-ka-pul bridge. During the 
Kubh el fair, elephants were not able to cross 
the highway, and also Forest officials were also 
deputed to deter them if observed. 

Chilla–Motichur wildlife corridor 

From October 2009 to May 2010, elephants 
were not observed in the Chilla–Motichur 
wildlife corridor, which includes a portion of the 

Haridwar–Dehradun national highway and the 
Haridwar–Dehradun railway track, primarily due 
to the huge amount of anthropogenic activities 
and increased vehicle traffic and trains as a result 
of the Maha-kumbh. 

Other elephant movement

Elephants utilized the Chilla forest extensively 
during February to June. At the onset of the 
monsoon (July onward) their movement is 
concentrated towards Shyampur and Chiriapur 
forests (HFD) and Laldhang and Dogadda forests 
(Lansdowne forest division) from where some 
bulls journey towards Kalagarh Tiger Reserve 
and Corbett National Park. Noticeably in between 
January and May 2010, elephant movements were 
found to be irregular. They were chiefly observed 
in Shyampur and Chiriapur forest of the HFD 
and Gohri forest of the RNP. Elephant movement 
was less in Chilla forest, but notably from the 
first week of June 2010 elephant movements 
increased in this zone. In addition, a group of 14 
elephants and 2 solitary bulls were found moving 
in Haridwar forest (RNP) but their movement was 
only up to Ranipur area from where they returned 
back towards Dholkhand Forest, crossing the 
Beribara Forest. Similarly in Motichur forest, 
elephant movement was observed only up to 
the ecotone between Motichur and Kharkhari 
forests, and elephants did not move towards the 
Bilkeshwar forest (adjoining to Kumbh area).

Garbage accumulation 

At the commencement of the Kumbh fair 
(November – December 2009), bull elephants 

Figure 2.  Bull elephants crossing the Haridwar–
Bijnor national highway.
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were observed to feed on garbage, while moving 
to the Ganga canal at Shyampur forest (Fig. 
3). These types of reports were also observed 
in previous years, where tourists threw edible 
items from running trains and wild animals were 
observed to feed upon them. 

Human causalities

Two persons were killed by elephants during this 
Maha-kumbh period. One incident occurred at 
Bhadrakali forest (Muni-ki-Reti area, Narendra 
Nagar forest division) on March 13th and the 
other at Shyampur forest (HFD) on April 21st. 
Both the incidences occurred inside the forest.

Developmental activity

Several small-scale developmental projects were 
carried out during the pre-Kumbh period from 
September 2009 to January 2010, which included 
construction of the Bhrampuri (Haridwar)–
Mansadevi–Kharkhari by-pass road, construction 
of temporary huts and centers in the dry bed of 
river Ganges and in the islands situated in the 
Ganges, and construction/maintenance of the 
Haridwar–Chilla–Rishikesh motor route. During 
the tenure of this road construction, traffic was 
diverted through the Jhabargarh Forest of the 
Chilla forest range (RNP). Approximately 5 km 
forest stretch was severely affected, restricting 
elephant movement. Construction of temporary 
parking in Motichur rau (seasonal water 
stream, RNP, Fig. 4) and in some pockets of 
the Shyampur forest (HFD) also hindered the 
elephant movement towards the Ganges.

In conclusion, a number of activities associated 
with the Maha-kumbh fair negatively impacted 
elephants. Stakeholders such as local people, 
Gujjars, tour operators, non governmental 
organizations, government organizations, media 
persons, researchers from various institutions and 
universities and protected area managers need to 
work together to increase public awareness of the 
effects of human activities on animal disturbance 
and act to minimize those effects.
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Figure 3.  Bull elephant is feeding on garbage. 
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Introduction

The north-western region of Sri Lanka offers a 
unique conservation problem with respect to 
elephants. Unlike all other elephant inhabited 
areas of Sri Lanka, this region has the lowest 
coverage in the protected area network (Fig. 
1). With the exception of the Wilpattu National 
Park, the total extent of all the other protected 
areas in this region amounts less than 31,000 
ha. Therefore, none of these protected areas are 
large enough to support a viable wild elephant 
population. However, a fairly substantial elephant 
population resides in this area. A census carried 
out by the Department of Wildlife Conservation 
(DWC) revealed that there are at least 591 
elephants inhabiting the north-western region 
(Hendavitharana et al. 1993). However, de Silva 
& Attapattu (1997) reported that this number 
could be as high as 1500 elephants. Fernando 
et al. (2011) estimate the present elephant 
population in this region to be more than 1000 
elephants. 

Furthermore, this region has undergone rapid 
development in recent years under the Accelerated 
Mahaweli developmental project. This has led to 
a reduction in the available habitats as well as 
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fragmentation of habitats, resulting in alteration 
in the access to food and water and disruption 
of elephant home ranges and movement patterns. 
These events have resulted in conflict between 
humans and elephants leading to loss of crops, 
property, and life of both man and elephants. 
Therefore, human-elephant conflict has become 
a major concern in the north-western region of 
Sri Lanka.

Many farmers have resorted to the use of poison, 
nail boards, live electric wires (Fig. 2), trap guns 
and shot guns to protect their crops, which has 
resulted in a marked increase in elephant mortality 
in the north-western region that accounts for 
nearly 40% of the elephant deaths that take place 
in Sri Lanka (Table 1). 

The north-western and Mahaweli (north-central) 
regions also have the highest level of human 
elephant conflict in Sri Lanka based on human 
mortalities as well as other damages caused by 
elephants to crops and property. Therefore, this 
investigation was carried out to determine the 
crop raiding behaviour of elephants in the north-
western region of Sri Lanka in order to develop 
a suitable management strategy for the human-
elephant conflict that exists in the region.

Table 1.  Regional distribution of wild elephant deaths in Sri Lanka during the period 1990 to 2000 
(W. Hendavitharana, pers. comm.).
Region 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Total %
North-western 27 27 28 37 51 39 61 59 38 45 57 469 39
Mahaweli 16 20 28 34 32 11 24 42 42 31 38 318 26
Southern 2 9 28 21 19 27 25 34 24 15 29 233 19
Eastern 4 3 3 4 9 8 17 19 38 6 14 125 11
Central - - 3 5 1 5 3 4 2 3 10 36 3
Other areas - - - 2 1 4 - 6 4 7 2 26 2
Total 49 59 90 103 113 94 130 164 148 107 150 1207 100
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Figure 1.  Protected areas network managed by 
the DWC. Thick black line = study area.

Figure 2.  Death of two elephants due to live 
electric wire connected to a fence.

Materials and methods

The study area is located in north-western Sri 
Lanka encompassing the Mahaweli system H 
and adjoining areas (Fig. 1). It is demarcated 
by Puttalam in the east, Mahawa in the south, 
Habarana in the west, and Anuradhapura in the 
north. Extent of the study area is approximately 
3000 km2 and includes 15 administrative 
divisions. The area contains large tracts of 
government forests and plantation forests 
(mainly teak and eucalyptus). However, only a 
few protected areas under the administration of 
the DWC can be found within the study area. The 
human usage pattern within the study area can be 
grouped into three categories as, low use, high 
use and very high use (Fig. 3).

This study was conducted over a two-year period 
from January 1998 to December 1999. The study 
was carried out in three stages. First, secondary 
data on human or elephant mortality, crop 

damage and other types of damage reported to the 
DWC and divisional secretaries were collected 
to assess the level of human-elephant conflict in 
the region. Second, primary data were collected 
through an interview survey from 100 villages 
identified based on the secondary data collected. 
Third, from these 100 villages a sub sample of 50 
villages were selected and monitored over two 
crop cycles.

Based on the secondary data collected, 100 
villages were selected. This included 50 high 
conflict villages 30 medium conflict villages 
and 20 low conflict villages. This classification 
was primarily based on the number of incidents 
reported. Furthermore, proximity of the village 
to forest patches or water bodies frequented by 
elephants and the location of the village was 
also taken into consideration in selecting these 
villages. From each village two families were 
selected randomly and interviewed regarding 
their farming practices, past experience with 
elephants (i.e. whether the elephants have 
caused any crop, property or life damage), and 
their perceptions regarding the human-elephant 
conflict.

Based on the results of the preliminary survey a 
stratified sample of 50 villages was chosen. This 
included 25 high conflict villages, 15 medium 
conflict villages and 10 low conflict villages. 
Two farmers were selected from each village 
and their farmlands including their home garden 
were monitored at 10-day intervals over two 
cultivation cycles (i.e. maha 98/99 and yala 99). 
During each visit, the farmer’s property was 
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surveyed for any elephant damage. If elephants 
had caused any type of damage the extent of the 
damage and approximate value of the damage 
caused was estimated. Further, any signs left 
behind by the elephants were also recorded. 
In addition to the farmers that were regularly 
monitored, crop damage, property damage, or life 
damage taking place in the villages monitored 
was also recorded.

To ascertain people’s attitudes and perceptions 
about wild elephants, an interview survey was 
carried out involving settlers, farmers, local 
government officials, and field officers of various 
departments operating in the study area. Further, 
a workshop was held in Galagamuwa division, 
where the proposals drawn based on the findings 
of the study were presented to stakeholders and 
their perceptions and responses were collected.  

Information on elephant deaths that were reported 
from the north-western region during the period 
January 1990 and December 2000 that coincides 
with this study were obtained from the DWC.

Results and discussion

Types of cultivation

All 200 families interviewed had home gardens, 
while 92% engaged in farming paddy and only 
38% engaged in chena (shifting) cultivation. Of 
the 100 farmers from 50 villages monitored, 93% 
engaged in paddy farming while 7% engaged 
in chena cultivation only. Out of the farmers 
who cultivated paddy, 32% engaged in chena 

cultivation in addition to paddy cultivation. 
Chena cultivation was less common in the north-
western region likely due to lack of rain and 
inability to protect their farmlands from elephant 
depredations. Further, in areas where Mahaweli 
water was available, most farmers engaged in 
year round farming (yala and maha) therefore 
presumably did not have time to engage in chena 
cultivation. 

Size of home gardens ranged from 0.25 - 8 acres 
with a mean of 1.2 acres, paddy fields from 0.5 
- 20 acres with a mean of 2.4 acres, and chenas 
from 0.25 - 8 acres with a mean of 1.3 acres. As 
the extents of cultivation conducted by individual 
farmers were relatively small most of the people 
in this area carried out subsistence farming. 

The most widely planted crop was paddy, 
which was also the staple diet. In addition, 
almost everyone had a home garden, where 
perennial crops such as jack fruit (Artocarpus 
heterophyllus), tamarind (Tamarindus indica), 
wood apple (Limonia acidissima), coconut (Cocos 
nucifera), mango (Mangifera indica), papaya 
(Carica papaya), banana (Musa paradisica) 
and cashew (Anacardium occidentale), and 
seasonal crops such as green chillies (Capsicum 
annum), corn (Zea mays) and eggplant (Solanum 
melongena) were cultivated. 

All farmers planted paddy during the maha 
season, while only 57% of the farmers planted 
crops during the yala season due to lack of water 
to irrigate their crops. However, farmers in some 
areas did not plant crops because they could not 
protect their crops from elephants. 

Elephant depredation by type of cultivation

A total of 31 incidents of raiding occurred in 
the monitored home gardens of the 100 farmers, 
which included 19 one-time damage cases and 
4 repeat damage cases. Elephants raided paddy 
fields of 20 of the 100 farmers monitored. A total 
of 24 incidents occurred, which included 16 one-
time incidents and 4 paddy fields raided twice. 
More than 90% of these incidents took place 
during the last month of the growing season. 
Elephants damaged the chenas of 8 farmers. A 

Figure 3.  The study area according to the human 
landuse pattern.
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total of 12 incidents occurred, which included 4 
one-time incidents and 4 two-times incidents.

Of the 100 farmers from 50 villages monitored, 
elephants damaged home gardens of 23 farmers. 
The total loss was estimated to be Rs. 31,500/=. 
Elephants raided paddy fields of 20 of the 100 
farmers monitored causing a total damage of Rs. 
75,400/=. Elephants damaged the Chena’s of 8 
farmers, causing a loss of Rs. 11,000/=. The total 
cost of the damage incurred by the monitored 
farmers in all three types of cultivation was 
approximately Rs. 117,900/= during the period of 
study. None of the farmers monitored experienced 
any damages to their house or property. However, 
36 incidents of property damage were recorded 
during the survey in the 50 villages that were 
monitored. Out of these 36 incidents 21 (58%) 
took place during the post harvest period where 
the elephants damaged rooms containing stored 
grain. In 2 (5%) instances the elephants damaged 
the kitchen, which the farmers claimed was to 
obtain salt. In the remaining 10 incidents of house 
damage no plausible reason could be attributed 
to the cause.

Elephants had a major impact on farming in the 
study area as they caused damage to all types of 
cultivation. While the crop was on the ground, 
elephants raided the plantations and caused 
damage, which was greater towards the end of 
the growing period. In the post-harvest period 
they raided stored grain, causing damage to house 
and property. Therefore elephants significantly 
impacted the lives of people and farming 
practices at all stages. A few farmers did not farm 
at all as they could not protect their crops from 
elephants, while others tended to plant short-
term low yielding varieties to avoid depredation. 
Therefore elephants caused a significant negative 
impact on the livelihoods and wellbeing of the 
people in the area.

Crop protection

Crop protection was practiced only by 70% of 
the farmers. Of the farmers who practiced crop 
protection 94% built a tree hut in their farm 
from where they could observe the perimeter 
of the farm. These farmers mainly used making 

noises supplemented with firecrackers to chase 
away elephants that raided their farms. Out of the 
farmers that were interviewed, 8% used shotguns 
to chase away the raiding elephants. Thus the most 
common method was guarding from a watch hut, 
supplemented by the use of firecrackers, and in a 
few cases shot guns. One instance was recorded 
where community guarding was practiced and 
was found to be highly successful. Out of the 
farmers who practiced crop protection, 11% 
received damage to their crops. In the instance 
where community guarding was practiced, only 
6% of the farmers received crop damage. Even 
in these instances the farmers managed to drive 
away the elephants before they could damage 
the entire farmland. However, of the farmers that 
did not guard their fields even in the presence of 
elephant depredation, 50% received crop damage. 
This indicates that most of the crop depredation 
could be prevented by proper guarding, with 
community guarding likely to be more effective 
in reducing conflicts.

Types of elephants raiding crops

Out of the 67 incidents of crop damage recorded 
during the study, the type of elephants causing 
the damage could be ascertained for 58 incidents. 
In the case of home gardens, solitary bulls were 
involved in 16 incidents, bull groups were 
involved in 9 incidents and herds were involved 
in 2 incidents. In the case of paddy fields, 
elephants causing the damage were found to be 
solitary bulls in 3 of the incidents, while bull 
groups were involved in 11 incidents and herds 
were involved in 8 incidents. Solitary bulls were 
involved 6 of the incidents involving chenas, 
while bull groups were involved in 2 incidents 
and herds were involved in a single incident. 
When considering the total incidents of crop 
raiding, 81% of elephants causing damage were 
bulls (43% solitary bulls, 38% bull groups) and 
19% were herds. In the case of house damage, 
88% of the incidents were by bulls. The results 
indicate that in the north-west of Sri Lanka also, 
bulls were mainly involved in crop raiding as 
was shown by other studies in India (Desai & 
Baskaran 1996) and Sri Lanka (Dissanayake et 
al. 1998). 
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Elephant mortality

A total of 412 elephant deaths were recorded 
during the ten-year period from 1990-1999 with 
an average of approximately 41 elephant deaths 
per year (Table 1). Mortality rates fluctuated 
somewhat within a year (Fig. 4). Higher mortality 
was recorded during the months of March and 
April (harvesting time of the maha season), and 
August, September, and October (harvesting time 
of the yala season and the driest months of the 
year) as well as June. The 412 elephant deaths 
recorded included 272 (66%) male elephants 
(which included 12 tuskers), 103 (25%) female 
elephants, and 37 (9%) elephants whose sex 
was undetermined owing to degradation of the 
carcass. The main cause of death was gunshot 
injury (57%) followed by electrocution (5%), 
accidents (4%), and land mines (3%). The cause 
of death could not be ascertained in the others 
(31%). The mortality data indicates that nearly 
two thirds of the elephants that die are males. 
Therefore, the sex ratio of wild elephants in this 
region is likely to change in the future creating a 
female bias.

Management of HEC

Unplanned development is one of the major 
reasons that have contributed to the human-
elephant conflict. However, such development 
processes continue to take place in this region. 
Although there are few protected areas, some of 
the areas in the northwest still retain good elephant 
habitat and steps must be taken to prevent further 
development of these areas if elephants are to be 
conserved and escalation of the human-elephant 
conflict prevented. 

Perceptions 

A marked difference in perception could be 
observed between local government officials 
and farmers. While the local government 
officials unanimously believed that elephants 
can be maintained within this region, the farmers 
unanimously support the idea that all elephants 
should be removed from the area. This presents 
somewhat of a dilemma in devising a management 
plan for these elephants as for the management 
plan to be effective it must be acceptable to 
all stakeholders concerned. Furthermore, 
community participation in management of 
the human-elephant conflict also appears to be 
an impractical approach, as most farmers view 
this as a problem that the government alone 
must solve. Therefore, the burden of managing 
human-elephant conflict will fall mainly on 
the shoulders of the DWC. Only a minimum 
input can be expected from the community. 
Hence, management of elephants in the north-
western region must be considered within such a 
framework or the general community perception 
needs to be changed.

Management measures

The present management measures taken 
by the DWC in this area includes providing 
compensation for life and property damage, 
translocation of problem elephants, and 
provision of deterrents such as thunder flashes 
to farmers. Most people have very little faith in 
the compensation program due to the tediousness 
of the process. The compensation for crop 
losses by the Social Services department is no 
longer operational while compensation given 
for property damage is highly unsatisfactory. In 
many instances the claimant has to invest more 
than the compensation they receive. As a result 
most people do not even apply for compensation 
for minor losses. Therefore, if elephants are to 
be retained in this area the villagers must be 
compensated for the losses they experience due to 
elephants. Therefore, an efficient compensation 
scheme or a crop insurance scheme has to be 
devised to support these farmers if they are 
to bare the burden of conserving elephants in 
human use areas.

Figure 4.  Monthly variation in elephant mortality 
in the north-western region from 1990-1999.
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Male in Sri Lanka’s Northwest
Photo by Jennifer Pastorini

Provision of deterrents too is not carried out 
efficiently due to the lack of a specific mechanism 
to disburse such deterrents among the farmers. 
The farmers complain that thunder flashes are 
given to wrong people such as hunters who in 
turn use them in trap guns while the farmers who 
really need them to protect their crops have to fend 
for themselves. However, recently a new scheme 
has been introduced by the DWC, where a team 
of individuals are selected from each village by 
the local government officials such as Grama 
Seva Niladhari’s or Divisional Secretaries. Then 
this team is given a brief training by the DWC 
on how to use the thunder flashes. Then the team 
will be provided a quota of thunder flashes under 
the supervision of the Grama Seva Niladhari’s. 
This scheme has earned acceptance from the 
villagers who feel that it is a method that can be 
used effectively.

Overall, community programs such as provision 
of deterrents, electric fences at key locations to 
prevent entry of elephants into cultivations and 
villages, and removal of problem elephants would 
need to be continued. Additionally, proactive 
measures such as forecasting problems, regular 
patrolling of conflict areas, helping villages 
to protect their crops, providing deterrents, 
and rapid responses to incidents need to be 
strengthened. Furthermore, use of short electric 
fences to protect high conflict villages and short 
corridors to link habitat patches within the home 
range of elephants can also be used as possible 
management strategies to mitigate conflict. An 
effective and efficient compensation scheme must 
also be devised to help farmers who are affected 
by elephants. However, long-term management 
needs a comprehensive landuse management and 
implementation program.

However, DWC is not geared to undertake 
such intensive management at present. They 
are understaffed and lack the infrastructure 
that is needed to carry out the type of intensive 
management that will be required to maintain 
elephants in such high human use areas with 
minimal conflict. Therefore, if elephants are to be 
maintained in this area DWC will have to enhance 
the cadre strength as well as infrastructure 
facilities for their officers.
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Introduction

Asian elephants are sexually dimorphic in size 
with males being much larger. Elephants have 
intra-abdominal testes and sex assignment has 
to rely on external characters. Only males bear 
tusks in Asian elephants. Adult bulls exhibit 
distinct secondary sexual characters such as a 
penile bulge (a tubular prominence along the 
perineum), a prominent nasal protuberance also 
termed as forehead bump (Chandrasekharan 
2003) and broad base of trunk, which differentiate 
them from adult cows. The male has no scrotum, 
and the female has a hypertrophied clitoris 
that resembles the male’s penis, except that it 
is smaller and not canalized by the urethra and 
cannot be extruded (Glickman et al. 2005). The 
ano-genital distance as measured from the edge 
of the anus to the edge of the genital opening 
in male and female elephants are different with 
it being longer in males. It is difficult to sex 
immature elephants from the appearance of 
external genitalia. Adult Asian elephant females 
and their young of both sexes form matriarchal 
groups, with pubertal males dispersing from 
natal groups (Sukumar 1989; Desai & Johnsingh 
1995).

The present paper describes a suspected case of 
pseudohermaphroditism in a wild Asian elephant. 
A search of literature revealed an absence of 
previous reports of such an occurrence. 

Methods

A lone wild elephant about 2 m in height (possibly 
around 6 years of age) with tusks about 33 cm 
was involved in confrontations with humans at 
Coonoor Range in the Nilgiri Biosphere Reserve. 

It chased workers in tea plantations and damaged 
crops and human property. Coonoor range is not a 
recognised elephant habitat. The region is highly 
fragmented with sparse patches of forest among 
extensive tea plantations and human habitation. 
Therefore it was decided to relocate the animal 
to Mudumalai Tiger Reserve, which is a large 
contiguous forest with fewer disturbances from 
human beings, 54 km from Coonoor range. 

The Forest Veterinarian, Mudumalai Tiger 
Reserve (senior author), was called upon to 
capture and translocate the animal. The animal 
was darted using a Dist-Inject dart gun with 
150 mg xylazine. During xylazine anaesthesia, 
there was no relaxation and extrusion of the 
penis, which led to doubts regarding the sex of 
the animal. The elephant was restrained with 
the help of kumkies (trained captive elephants) 
and a thorough examination of the location 
and appearance of genitalia was carried out 
(Fig. 1). Blood was collected from the ear vein 
in heparinised vacutainers. The animal was 
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Figure 1.  The wild ‘tusker’ after restraint using 
kumkhi elephants (note the length of tusks which 
are proportionately longer than ‘tushes’).
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subsequently relocated to Mudumalai Tiger 
Reserve.

Blood was sent to the Veterinary College and 
Research Institute, Namakkal for karyotyping, 
to determine the genetic sex. Leucocyte cultures 
were set up in RPMI 1640 culture medium (8 ml) 
with Pokeweed (0.1 ml) as mitogen. Autologous 
plasma (1.5 ml) and buffy coat (0.2 ml) from 
the centrifuged sample were added to cultures. 
The cultures were incubated at 37°C for 3 cell 
cycles (72 h). One and half hours prior to harvest, 
0.01% colchicine was added to the cultures and 
incubation was continued. The cultures were 
subjected to hypotonic treatment (0.075 M KCl) 
and fixed in Cornoy’s fixative (methanol - 3 parts: 
acetic acid - 1 part). The slides were prepared 
and stained with 4% Giemsa. Non-overlapping 
metaphase spreads with full chromosome (2n) 
complement were chosen and examined using 
a Leica model DM 2500 microscope at 1000 
x magnification. Over 50 metaphase spreads 
were examined for any numerical / structural 
chromosome alterations (Halnan 1977). 

Results and discussion

The animal concerned was a tusker (each tusk 
measuring around 33 cm in length), and presence 
of a penile bulge, prepucial sheath and frontal 
bump were other masculine features noticed 
(Fig. 2). However, unlike normal bull elephants, 
the frontal bump was less pronounced, penile 
cord was less prominent and penis was replaced 
by a small protrusion (about 2 cm long), which 
was smaller than even the hypertrophied clitoris 
seen in females. A ballooning of skin just above 
the prepucial opening was noticed. 

In the normal male, during urination, the 
protruded penis is directed backwards and urine 
is forced out in an oblique direction from the tip 
of the penis. However, in this animal, the urine 
was found to fall straight to the ground from 
all over the genitalia and not from the tip of the 
projection. 

The ballooning could possibly be due to 
hypospadiac (irregular placement of the male 

urethral meatus, which is usually found at the 
tip of penis) condition, wherein the urethra does 
not extend to the tip of the penis. The muscles at 
the commissures of tusk were not well developed 
and the general appearance of the animal was 
unlike that of a normal male elephant (Fig. 3). 

The dissociation of the animal from a group also 
pointed towards the animal being a male. The 
animal was under observation after relocation 
at Mudumalai and it continued to stay alone 
without joining any herd in the region. It was 
seen at Coonoor range, the original place from 
where it was removed, a year after.

Karyotyping of metaphase spreads from 
blood lymphocyte culture revealed 56 paired 
chromosomes, with an XX chromosome 
complement (Fig. 4). The elephant was thus 
determined to be a genetic female with partial 
masculinization, suggestive of female pseudo-
hermaphroditism.

Figure 2.  The features of the ‘tusker’ showing 
deviations from a normal female, the presence of 
a non-prominent penile cord (arrow).
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Introduction

As in most other range countries, captive 
elephants were mostly used for logging in India. 
However, in 1980 the Government of India 
imposed a ban on logging of natural forests. The 
loss of logging work arising out of it created a 
crisis for working elephants. This mainly affected 
elephants in the east and north-eastern states of 
India since captive elephants in these states were 
used only for logging. In some states in southern 
India, especially Kerala, elephants were mainly 
used for ceremonial purposes in temples, and in 
some instances in churches and mosques. These 
‘ceremonial elephants’ were not directly affected 
by the logging ban. 

In Kerala, religious festivals are celebrated in the 
most grandiose manner. The number of elephants 
and their so called ‘looks’ is the benchmark 
measuring the pomp of the festival. Attractive 
elephants command higher rental charges and 
are highly prized. Since logging was stopped in 
India, there was a surplus of captive elephants in 
north-east India and they were sold for bargain 
prices. Consequently elephant traders purchased 
large numbers of elephants from north-east 
India. Initially, elephants were purchased from 
the famous Sonepur mela of Bihar and hence 
these animals were called ‘Bihari Elephants’. 
Subsequently, all the elephants from the northeast, 
irrespective of their state of origin, have come to 
be called ‘Bihari Elephants’. The state of Kerala 
had only around 200 elephants before the influx 
of the ‘Bihari Elephants’, after which it went up 
to about 700. This sudden increase in the elephant 
population in a short span of time caused a host 
of problems to elephant owners, as well as for 
the elephants. Subsequently the Government of 
Kerala imposed a ban on importing elephants 
from other states. The current population of 

captive elephants in Kerala is about 600 and is 
likely to decrease over time. Some of the issues 
concerning the ceremonial elephants in Kerala 
are discussed below. 

Lack of experienced elephant mahouts

The advent of a large number of elephants in 
a short period of time meant a sudden demand 
for mahouts, especially the chief mahout or the 
‘Number One Mahout’ or ‘Command Mahout’ 
as called in mahout parlance. The status of chief 
mahout is usually attained only after a number 
of years spent along with a senior experienced 
mahout as trainee, apprentice, etc. The influx 
of many elephants resulted in a shortage of 
experienced mahouts. This forced the owners 
to employ mahouts, who were second or third 
in the ladder of hierarchy, as chief mahouts. 
These mahouts were inexperienced. They did not 
have the traditional wisdom and knowledge of 
mahoutry, nor the knowledge of modern methods 
of animal training based on animal psychology. 
Their ignorance of good mahoutry skills led 
to cruel corporal punishment of elephants and 
elephants in turn also began to behave very 
aggressively. This resulted in very unfortunate 
instances like mahouts being gored to death, 
as well as elephants running amok especially 
during festivals. These mahouts rarely think that 
honing their skill is a must, and hence training 
programmes offered by different organisations 
were not taken seriously by these ‘new generation’ 
mahouts, as it was an unfelt need for them.

Alcoholism is a grave problem among mahouts. 
Mahouts too have their own problems like 
deplorable service conditions: poor pay, 
inadequate or no accident insurance, and lack of 
job security, to mention a few.
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Lack of experienced elephant veterinarians

Veterinarians that are experienced with elephant 
health and medicine are few. It is unfortunate to 
note that very few vets take up elephant practice 
since it is far less lucrative compared to normal 
domestic animal practice. It is also a fact that 
elephant management is not included in the 
veterinary curriculum even in the State of Kerala 
where captive elephants are plenty.

Exercise

Lack of exercise is another problem. This is 
mostly experienced by temple elephants which 
are tied in the temple premises all day, day in and 
day out. Elephants need a daily walk of 4-5 km, 
or one hour to keep their feet healthy by proper 
circulation. For mahouts, it is an extra effort and 
they do not take it seriously. Taking elephants 
for a walk not only is good for the animal’s 
health but also builds a better rapport between 
the mahout and the elephant resulting in a more 
tractable elephant. Inexperienced mahouts who 
are not confident about their wards do not take 
out the animal since it is risky to take an animal 
which is not under his full control.

Musth

This is a big problem in Kerala. Most of the 
elephants in Kerala are tuskers and are used for 
festivals. Income by hiring out the elephant is 
often the only income that is received by the owner 
for the upkeep of the animal. Onset of musth can 
reasonably be predicted by experienced mahouts. 
Elephants are to be tethered safely just prior to 
musth. But both the owner and the mahout defer 
this since this will deprive them of their income. 
Finally, the animal bolts and causes havoc. Even 
if the animal is tied in the case of prolonged 
musth, the elephant is taken out before the musth 
is fully over. This again is risky and dangerous.

Cruelty

Too much punishment amounting to cruelty 
is practised by new mahouts who do not know 
how to handle their wards. They are under the 
impression that fear is the only way to keep the 

dominance over the animal. Since elephants are 
highly intelligent animals with good memory, 
they retaliate when the opportunity comes. This 
is more frequent during musth when there is a 
reversal of dominance.

Elephant brokers

Elephant brokers are a necessary evil. Event 
managers need 15-20 elephants for a festival. 
They need other accessories like elephant 
jewellery, and other ornamental things associated 
with the festival.  Event managers cannot meet 
each and every owner and other sources who 
hire out these things. Here comes the role of 
the brokers. Brokers offer the animals as a 
package of elephant and its jewellery, including 
transportation to the site. Brokers come to an 
agreement with elephant owners for an amount 
for a season, and in-turn hire out the elephants for 
the festivals. So the brokers will try to make as 
much money as they could and this margin, after 
paying off the owners, forms their net profit. This 
results in a continuous use of elephants without 
any rest both for elephants as well as the mahouts, 
making both of them restless and temperamental. 
Since lots of money is involved in all this, there 
is a lot of foul-play too.

Off season neglect.

The major festival season is only 5-6 months, and 
the busy season is only for 3 months. After the 
season elephants do not get any rental charges 
and owners often neglect their animals. Some 
owners leave the mahouts with small amounts 
for the upkeep of the animal.  This is not only 
insufficient, but whatever is received as rent or 
service charges for the elephant is pocketed by 
the mahout. The elephant is not fed properly and 
the animal loses its condition rapidly.

Tuberculosis (TB)

There was also an issue of elephants as a source 
of TB for human beings. But the latest studies 
show that there is no such threat and TB in 
elephants is a blind alley. Recent studies show 
that TB in elephants does not have much zoonotic 
importance.



37

Asian Elephant Support (AES) is a registered 
U.S. non-profit foundation dedicated to the care 
and conservation of elephants in Asian range 
countries, and to the people whose lives are 
intertwined with this magnificent and endangered 
species. With a large number of captive elephants 
(Fig. 1), time and resources must be devoted to 
this population while also protecting their wild 
counterparts and preserving elephant habitat. 

The AES logo is meant to symbolize mankind’s 
long association with the elephant in Asian 
range countries, and our role in their future. 
The decorations on the elephant head represent 
a ceremonial headdress or painting, indicating 
the cultural connection and reverence humans 
have for elephants. Human hands wrap around 
the elephant head signifying that the future of 
the elephant is in our hands. AES is governed 
by a volunteer Board of Directors and guided by 
international elephant advisors to help achieve 
the goals and fulfil its mission to:

•	 Provide financial support for elephant 
projects in Asian range countries that meet 
our criteria for care of captive elephants and 
for conservation of the species

•	 Increase awareness of the needs and future 
of the Asian elephant

•	 Increase awareness of the humane treatment 
of elephants living in captivity

•	 Provide educational opportunities to those 
persons who care for captive elephants in 
Asian range countries.  

AES partners with local and international 
organizations to achieve the universal goal 
of helping Asian elephants. Ongoing projects 
supported by AES include the following 
programs:

• A study of emerging diseases and the impact 
of these diseases for long-term elephant 
conservation in the Nilgiri Biosphere 
Reserve in Southern India. This project is 
evaluating the health-related aspects of the 
elephant population, assessing the presence 
of infectious and non-infectious diseases and 
their dynamics in the elephant population, 
and identifying risk factors and possible 
solutions to mitigate the potential impact of 
these diseases.

• Providing ongoing veterinary training in 
elephant medical care and conservation. 
As part of this program, a Regional Asian 
Elephant Veterinary Workshop was held in 
Banda Aceh (Sumatra) in March 2012 in 
collaboration with the Veterinary Society for 
Sumatran Wildlife Conservation (Vesswic) 
and the Syiah Kuala University Veterinary 
College in Sumatra, with support from the 
USFWS Asian Elephant Conservation Fund, 
International Elephant Foundation and 
Singapore Wildlife Reserves. During this 
workshop elephant veterinarians from around 
Asia gathered to discuss preventive practices, 
treatments, diseases, and other veterinary 
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Figure 1.  Morning bath (Thailand).
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Figure 2.  Orphan calf (Sumatra).

topics affecting both wild and captive elephant 
populations.

• Sponsoring local elephant health care 
clinics. The first such clinic was held in 
Ahmedabad, India, on December 25th, 
2011. The workshop was held at the 
Jagannath Temple and was attended by 
veterinarians from several different cities. 
The lectures covered topics such as elephant 
biology, techniques of drug administration, 
anaesthesia protocols, commonly occurring 
diseases and their management, foot care, 
and musth management. There were hands-
on demonstrations of healthcare techniques 
including routine examinations, sites for 
injections, estimations of height and weight, 
and routine foot care.  Another clinic was held 
in Assam, India, and provided an opportunity 
to check the health of a number of privately 
owned elephants, assist with deworming and 
vaccinations, and donate supplies for the 
mahouts. Since the initial clinic, there have 
been two follow up visits including a surgery 
on an elephant with an abscess.

• Providing health care supplies and technology 
to veterinarians caring for elephants in Asia. 
In Laos PDR, equipment was donated to a 
mobile clinic to assist during emergency calls 
that often involve musth bull elephants that 
have become uncontrollable. Portable scales 
were donated to elephant camps in Sumatra 
to help determine health status and proper 
dosages for medication. Health supplies, such 
as de-wormer and vaccinations were donated 
to organizations in Indonesia and India to help 
support the overall health of the elephants.

• Supporting immediate and emergency needs 
such as supplemental feeding supplies 
for an orphan elephant calf found by the 
Seblat elephant camp in Sumatra (Fig. 2). 
Emergency relief funds supported the Royal 
Kraal in Ayutthaya, Thailand, after severe 
flooding damaged the elephant camp, thereby 
hindering the staff’s ability to properly care 
for their elephants.

• Providing support to maintain the 
Conservation Response Units (CRU) in Way 
Kambas National Park in Sumatra, until long 
term funding was established. These patrols, 
which utilize camp elephants, not only help 
protect wild Sumatran elephants and other 
endangered species, but also build community 
awareness and local support to preserve the 
forests.

• Educating the next generation of decision 
makers by supporting an after school program 
in Thailand that teaches elephant conservation 
issues and the role children play in the future 
of elephants in Asia. AES believes that one of 
the most valuable resources in animal welfare 
and conservation is knowledge. Sharing 
knowledge and experience builds capacity in 
local communities.

• Helping individuals in Asia in their quest 
to gain valuable knowledge and benefit 
the elephants in their care by supporting 
individual Asian veterinarians to attend 
various symposia, and through support for 
an Indonesian Forest Department employee 
who is pursuing a graduate degree in elephant 
conservation. 

AES is a small organization that fills a niche in 
the Asian elephant conservation community to 
assist both captive and wild populations. AES 
looks forward to future collaborations to help the 
Asian elephant make its long and difficult trek 
into the next century.
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conducting post-mortems on elephants and other 
endangered wildlife. Of equal importance is 
the need to provide regular veterinary care for 
captive elephants.

The Regional Asian Elephant Veterinary 
Workshop is a step in providing practical training, 
sharing experiences regionally, building local and 
regional capacity in elephant veterinary care, and 
enhancing elephant veterinary expertise needed 
for effective conservation in Asia. The Workshop 
hosted representatives from many of the Asian 
elephant range countries including India, 
Indonesia, Lao PDR, Malaysia, Myanmar, Nepal, 
Sri Lanka, Thailand, as well as veterinarians from 
Germany, Japan, and Singapore.

The Regional Asian Elephant Veterinary 
Workshop addressed veterinary topics such as 
general elephant health check-ups, diagnosis and 
treatment of diseases, identification of proper 
drugs and proper sample collection. During the 
Workshop, presentations from each participating 
range country discussed regional and local 
elephant health issues, scientific studies, and 
elephant management plans. Additionally, part 

Veterinarians with field experience in elephant 
health and medicine from around Asia 
participated in the Regional Asian Elephant 
Veterinary Workshop held in Banda Aceh 
(Sumatra-Indonesia) from March 27 through 
March 30, 2012.

This Regional Asian Elephant Veterinary 
Workshop was hosted by the Veterinary College 
of Syiah Kuala University, Banda Aceh, in 
collaboration with the Aceh Nature Conservation 
Agency (BKSDA), and the Veterinary Society for 
Sumatran Wildlife Conservation (VESSWIC).  
The Workshop was funded by the U.S. Fish and 
Wildlife Service Asian Elephant Conservation 
Fund in collaboration with Asian Elephant 
Support, the International Elephant Foundation, 
and Singapore Wildlife Reserves. 

Veterinary expertise is important to conservation 
efforts, especially in cases such as radio-collaring 
and/or translocation of wild elephants, treatment 
of wild elephants and other wildlife injured 
during human-wildlife conflicts, rescuing wild 
elephants and other species trapped in snares 
and wells or confiscated from illegal trade, and 
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of the Workshop was spent in hands-on practical 
sessions with six elephants, males and females 
of varying ages, from the nearby Saree elephant 
camp. These sessions included topics such as the 
practice of blood collections, ultrasonography, 
and foot care.

Oftentimes support is lacking to further develop 
the capacity of Asian range country veterinarians 
by allowing them opportunities for practical 
training and experience exchanges. Therefore 
this Workshop will be followed by hands-on 
training opportunities where Asian range country 
veterinarians will participate in a study tour in 
another region to better exchange knowledge 
and experiences. Such ongoing practical training 
enables veterinarians to be more effective 
in cases of elephant disease studies, captive 
elephant health care management, radio collaring 

and/or translocation of elephants, as well as in 
conducting post-mortems and collecting data.
 
In the Workshop framework, a network of 
collaborations and knowledge exchange 
was established between the participating 
veterinarians and others involved in elephant 
and wildlife medicine. This network will allow 
ongoing communication and support between 
veterinarians from different Asian regions, and 
will continue the collaborations beyond practical 
work to benefit Asian elephant conservation.

Acknowledgements and grateful thanks for all of 
their efforts are due to the Organizing Committee 
of the Regional Asian Elephant Veterinary 
Workshop, and to the BKSDA staff and mahouts 
of the Saree elephant camp.
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Figure 1.  Workshop at the Dehiwala Zoo, Colombo.

Introduction

ASERC, the Austrian Sri Lankan Elephant 
Research and Conservation project <www.aserc.
org> is an ongoing and joint initiative of the 
Vienna Zoo, the Friends of the Vienna Zoo and the 
Sri Lanka Department of Wildlife Conservation. 
It entails several aspects including elephant 
research and management, veterinary medicine, 
technical resources and environmental education. 
It helps in managing the human-elephant conflict 
in the communities, but also improving the lives 
of captive elephant and other animals.

This is one in a series of workshops focusing 
on building expertise in managing animal 
collections in general and elephant management 
in particular. A special module focuses on 
elephant management with basic training and 
veterinary procedures, such as foot care, as well as 
advanced veterinary methods and development of 
a breeding program, leading to the establishment 
of an ex situ and in situ conservation strategy 
which also takes the human-elephant conflict 
into account. 
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Since 2006 ASERC marks a cooperative effort 
between the Vienna Zoo and Sri Lankan experts 
in elephant research and management, veterinary 
medicine and technical resources. It conducts 
research and conservation on elephant in-situ 
and ex-situ and is designed to guarantee species-
appropriate management and to help settle the 
animal-human conflict in habitat use. 

Project description

From June 27 to July 3, 2011, A workshop on 
“Zoological collection planning and management 
in Sri Lanka” was carried out at the Dehiwala Zoo 
(Fig. 1). The “Elephant management course” was 
held at the Pinnawela Elephant Orphanage and at 
the Elephant Transit Home at Udawalawe. These 
programs were carried out by Vienna Zoo in the 
project framework of ASERC, funded by WAZA 
and the Vienna Zoo.

The Instructors were Harald Schwammer, 
Zoological Curator and Vice Director of the 
Vienna Zoo, Gaby Schwammer, Head of 
Education at the Vienna Zoo, and Wolfgang 
Zenker, Zoo and Wildlife Veterinarian. Harald 
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Figure 3.  Practical enrichment program for 
monkeys using specific prepared natural food.

Schwammer and his team have experience in 
carrying out such programs for over 10 years. 

Primary goals and objectives of the animal 
collection planning and management workshop 
are the understanding, the capacity and 
knowledge to implement basic principles of 
animal management and husbandry as well 
and understanding the theoretical background. 
Principles of keeper routines are discussed such 
as their own behaviour with animals and the need 
to carry out basic animal observation. 

An entire module focuses on education and 
awareness, not only for keeper staff but also 
for management staff who need to develop 
an institutional master plan for conservation 
education and train their on education team to 
reach different age groups within the animal 
keeping institution as well as in the local 
communities. 

Elephants are chosen as a model species to carry 
out such basic husbandry principles since these 
are widely kept in Sri Lanka and not only at 
zoos, but also in wildlife orphanages and private 
holders. In addition, they require special safety 
standards and routine veterinary care procedures, 
such as regular foot care (Fig. 2). Also the 
importance of education, awareness and outreach 
can be highlighted due to the need of reducing 
the Human-Elephant conflict on the island.

The target audience for the training program is 
top management staff of Colombo Zoo as well 
as management staff of the Pinnawala Elephant 
Orphanage. These are the stakeholders who are 
in charge of developing and in turn implementing 
a strategy, are leading and training their staff 
members and are woven into the network of local 
animal keeping institutions and private holders. 

“Zoological Collection Planning and Zoo 
Management in Sri Lanka” - Dehiwala Zoo

From June 27 to June 30, 2011 the workshop 
was carried out at the Dehiwala Zoo in Colombo. 
In total 58 persons participated, they had the 
profession of curators, veterinarians, wildlife 
rangers or animal keepers. The workshop 

consisted in part of lectures, but also includes an 
important practical component (Fig. 3) wherever 
possible and encourages discussion. 

“Elephant Management and Care Workshop”
Pinnawela Elephant Orphanage

23 participants, mainly veterinarians and curators, 
joined the meeting and workshop from July 1 to 
July 2, 2011. Pinnawela is the world best known 
elephant orphanage with currently more than 90 
elephants. 

“Elephant- Orphans, First Aid, Treatment and 
Care Workshop” - Elephant Transit Home

The third Workshop took place in the Elephant 
Transit Home (ETH) in the Udawalawe National 
Park with 35 participants.  ETH is an elephant 
orphanage with recently 39 elephants in the 
age up to about 5 years. Main topic was first 
aid for rescued elephants, treatment and care 
management. The participants were veterinarians 
and wildlife rangers.

Figure 2.  Foot care demonstration.
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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 (2012) publications 
on Asian elephants.

M.A. Ahlering, S. Hedges, A. Johnson, M. Tyson, 
S.G. Schuttler & L.S. Eggert
Genetic diversity, social structure, and 
conservation value of the elephants of the 
Nakai Plateau, Lao PDR, based on non-
invasive sampling
Conservation Genetics 12 (2011) 413-422
Abstract. The Lao People’s Democratic 
Republic (PDR) may have the largest Asian 
elephant population in Indochina. However, 
elephants on Lao PDR’s Nakai Plateau are 
potentially threatened by the construction of 
a hydropower dam that will flood important 
habitat. We conducted a non-invasive genetic 
study of elephants in this region to provide 
baseline data on genetic diversity and social 
structure prior to dam construction. For the 
102 elephants we detected, values of observed 
heterozygosity (0.711) and allelic diversity (8.0 
alleles/locus) at microsatellite loci were higher 
than those found in elephant populations in India 
and Vietnam, while mitochondrial diversity 
(haplotype diversity 0.741; nucleotide diversity 
0.011) was similar to that reported for the Lao/
Vietnam region. Six mitochondrial haplotypes 
were detected, representing both major clades 
previously reported in this species. Relatedness 
estimates between females and young detected 
near each other are consistent with familial 
relationships, and relatedness estimates between 
adult males and females suggest male locational 
dispersal. Since family group structure appears 
to be intact in the Nakai region, these elephants 
will likely move as relatively large family groups 
in response to habitat disturbance. These results 

have positive implications for the viability of the 
elephant population in this region, demonstrate 
its conservation significance, and will be valuable 
for predicting and monitoring the effects of the 
hydropower dam over time.

R. Alfred, A.H. Ahmad, J. Payne, C. Williams, 
L.N. Ambu, P.M. How & B. Goossens
Home range  and  ranging  behaviour  of 
Bornean elephant (Elephas maximus 
borneensis) females
PLoS ONE 7 (2012) e31400
Abstract. Background: Home range is defined as 
the extent and location of the area covered annually 
by a wild animal in its natural habitat. Studies 
of African and Indian elephants in landscapes of 
largely open habitats have indicated that the sizes 
of the home range are determined not only by the 
food supplies and seasonal changes, but also by 
numerous other factors including availability of 
water sources, habitat loss and the existence of 
man-made barriers. The home range size for the 
Bornean elephant had never been investigated 
before. Methodology/Principal Findings: The 
first satellite tracking program to investigate the 
movement of wild Bornean elephants in Sabah 
was initiated in 2005. Five adult female elephants 
were immobilized and neck collars were fitted with 
tracking devices. The sizes of their home range 
and movement patterns were determined using 
location data gathered from a satellite tracking 
system and analyzed by using the Minimum 
Convex Polygon and Harmonic Mean methods. 
Home range size was estimated to be 250 to 400 
km2 in a non-fragmented forest and 600 km2 in 
a fragmented forest. The ranging behavior was 
influenced by the size of the natural forest habitat 
and the availability of permanent water sources. 
The movement pattern was influenced by human 
disturbance and the need to move from one 
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feeding site to another. Conclusions/Significance: 
Home range and movement rate were influenced 
by the degree of habitat fragmentation. Once 
habitat was cleared or converted, the availability 
of food plants and water sources were reduced, 
forcing the elephants to travel to adjacent forest 
areas. Therefore movement rate in fragmented 
forest was higher than in the non-fragmented 
forest. Finally, in fragmented habitat human and 
elephant conflict occurrences were likely to be 
higher, due to increased movement bringing 
elephants into contact more often with humans. 
© 2012 Alfred et al.

G. Areendran, K. Raj, S. Mazumdar, M. Munsi, 
H. Govil & P.K. Sen
Geospatial modeling to assess elephant 
habitat suitability and corridors in northern 
Chhattisgarh, India
Tropical Ecology 52 (2011) 275-283
Abstract. We used remote sensing data and 
geospatial modeling techniques to assess the 
elephant habitat suitability and dispersal corridor 
in northern parts of Chhattisgarh, Central India. 
This region is frequently visited by elephants from 
the neighboring states of Orissa and Jharkhand 
in search of better habitat and often enter human 
habitations and agricultural fields resulting in 
conflicts with humans. Satellite images and 
ground information were used for land use/ land 
cover mapping and identification of conflict 
zones. Analytic Hierarchy Process (AHP) was 
used to assign weights to the three factors, viz., 
type of vegetation cover, proximity to water 
body and proximity to human habitation. Based 
on the analysis a corridor for elephant movement 
and migration has been identified which could be 
notified and managed by the state government 
in order to minimize human - elephant conflicts 
in the region. © 2011 International Society for 
Tropical Ecology.

J. Arvidsson, M. Amundin & M. Laska
Successful acquisition of an olfactory 
discrimination test by Asian elephants, 
Elephas maximus
Physiology & Behavior 105 (2012) 809–814
Abstract.  The present study demonstrates 
that Asian elephants, Elephas maximus, can 
successfully be trained to cooperate in an olfactory 

discrimination test based on a food-rewarded two-
alternative instrumental conditioning procedure. 
The animals learned the basic principle of the 
test within only 60 trials and readily mastered 
intramodal stimulus transfer tasks. Further, 
they were capable of distinguishing between 
structurally related odor stimuli and remembered 
the reward value of previously learned odor 
stimuli after 2, 4, 8, and 16 weeks of recess 
without any signs of forgetting. The precision and 
consistency of the elephants’ performance in tests 
of odor discrimination ability and long-term odor 
memory demonstrate the suitability of this method 
for assessing olfactory function in this proboscid 
species. An across-species comparison of several 
measures of olfactory learning capabilities such 
as speed of initial task acquisition and ability to 
master intramodal stimulus transfer tasks shows 
that Asian elephants are at least as good in their 
performance as mice, rats, and dogs, and clearly 
superior to nonhuman primates and fur seals. The 
results support the notion that Asian elephants 
may use olfactory cues for social communication 
and food selection and that the sense of smell 
may play an important role in the control of their 
behavior. © 2012 reprinted with permission from 
Elsevier.

B. Arzi, V.P. Willard, D.J. Huey, F.J.M. Verstraete, 
N. Vapniarsky-Arzi & K.A. Athanasiou
The temporomandibular joint disc of Asian 
elephant (Elephas maximus) and African 
elephant (Loxodonta africana)
European J. of Wildlife Res. 58 (2012) 451-459
Abstract. The temporomandibular joint (TMJ) is 
a synovial articulation between the mandibular 
head of the condylar process of the mandible and 
the mandibular fossa of the squamous temporal 
bone. Extensions of the fibrous capsule into the 
joint space form a biconcave disc that functions 
as an articulating surface and divides the joint 
into dorsal and ventral compartments. The TMJ 
disc plays a crucial role in normal functioning of 
the joint, and differences in cranial morphology, 
mastication patterns, and diet are reflected in 
the material and biochemical properties of the 
disc. The purpose of the present case study was 
to compare the regional histologic differences 
between two elephant genera and quantify the 
biochemical and biomechanical properties of 



45

the African elephant disc. This study provides 
a unique insight into the elephant TMJ disc and 
also provides a comparison between the African 
and the Asian elephant genera. The results 
demonstrate several remarkable findings. First, 
structure–function relationships exist within the 
elephant TMJ disc. Second, regional variations 
exist in the elephant TMJ disc, and these are 
likely to correlate with its functional requirement. 
Additionally, it is apparent that some properties 
of the disc vary with the specific anatomy, 
diet requirement, and jaw motion. Finally, in 
comparison with the TMJ disc of other species, it 
is clear that, although the elephant disc is unique, 
it has properties that transcend and are preserved 
among the species. © 2011 Springer-Verlag.

D. Bowman
Bring elephants to Australia? 
Nature 482 (2012) 30
Abstract.  none

M. Buckley, N. Larkin & M. Collins
Mammoth and Mastodon collagen sequences; 
survival and utility
Geochimica et Cosmochimica Acta 75 (2011) 
2007–2016
Abstract. Near-complete collagen (I) sequences 
are proposed for elephantid and mammutid taxa, 
based upon available African elephant genomic 
data and supported with LC–MALDI-MS/
MS and LC–ESI-MS/MS analyses of collagen 
digests from proboscidean bone. Collagen 
sequence coverage was investigated from 
several specimens of two extinct mammoths 
(Mammuthus trogontherii and Mammuthus 
primigenius), the extinct American mastodon 
(Mammut americanum), the extinct straight-
tusked elephant (Elephas (Palaeoloxodon) 
antiquus) and extant Asian (Elephas maximus) 
and African (Loxodonta africana) elephants and 
compared between the two ionization techniques 
used. Two suspected mammoth fossils from the 
British Middle Pleistocene (Cromerian) deposits 
of the West Runton Forest Bed were analysed 
to investigate the potential use of peptide mass 
spectrometry for fossil identification. Despite the 
age of the fossils, sufficient peptides were obtained 
to identify these as elephantid, and sufficient 
sequence variation to discriminate elephantid 

and mammutid collagen (I). In-depth LC–MS 
analyses further failed to identify a peptide that 
could be used to reliably distinguish between the 
three genera of elephantids (Elephas, Loxodonta 
and Mammuthus), an observation consistent with 
predicted amino acid substitution rates between 
these species. © 2011 reprinted with permission 
from Elsevier.

R.W. Burn, F.M. Underwood & J. Blanc
Global trends and factors associated with 
the illegal killing of elephants: A hierarchical 
Bayesian analysis of carcass encounter data
PLoS ONE 6 (2011) e24165
Abstract. Elephant poaching and the ivory trade 
remain high on the agenda at meetings of the 
Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES). Well-
informed debates require robust estimates of 
trends, the spatial distribution of poaching, and 
drivers of poaching. We present an analysis of 
trends and drivers of an indicator of elephant 
poaching of all elephant species. The site-based 
monitoring system known as Monitoring the 
Illegal Killing of Elephants (MIKE), set up by 
the 10th Conference of the Parties of CITES in 
1997, produces carcass encounter data reported 
mainly by anti-poaching patrols. Data analyzed 
were site by year totals of 6337 carcasses from 
66 sites in Africa and Asia from 2002 – 2009. 
Analysis of these observational data is a serious 
challenge to traditional statistical methods 
because of the opportunistic and non-random 
nature of patrols, and the heterogeneity across 
sites. Adopting a Bayesian hierarchical modeling 
approach, we used the proportion of carcasses 

Babies having fun (Lolugas Wewa, Sri Lanka)
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that were illegally killed (PIKE) as a poaching 
index, to estimate the trend and the effects of 
site- and country-level factors associated with 
poaching. Important drivers of illegal killing that 
emerged at country level were poor governance 
and low levels of human development, and at site 
level, forest cover and area of the site in regions 
where human population density is low. After a 
drop from 2002, PIKE remained fairly constant 
from 2003 until 2006, after which it increased 
until 2008. The results for 2009 indicate a 
decline. Sites with PIKE ranging from the lowest 
to the highest were identified. The results of the 
analysis provide a sound information base for 
scientific evidence-based decision making in the 
CITES process. © 2011 Burn et al.

L. Chartier, A. Zimmermann & R.J. Ladle
Habitat loss and human–elephant conflict in 
Assam, India: does a critical threshold exist?
Oryx 45 (2011) 528–533
Abstract. Human–elephant conflict in India, 
driven by habitat loss and an expanding 
human population, is a complex challenge for 
biodiversity conservation. Determining if, how 
and why this conflict has changed over time 
will be an important step towards managing 
landscapes where people and elephants Elephas 
maximus coexist. This study combines social 
surveys and remote sensing data to analyse 
patterns in human–elephant conflict and land-
use change over time. The reported experience 
of conflict increased dramatically in the early 
1980s, with 85% of those surveyed indicating 
that conflict began after 1980. The expansion of 
conflict showed a significant southward trend and 
was associated with forest cover dropping below 
30–40%. Based on our results we propose that 
a critical habitat threshold for human–elephant 
conflict may exist at 30–40% forest cover. Below 
this level, conflict expanded across the landscape. 
The existence of such a deforestation threshold 
may have important implications for landscape 
management in elephant range states that seek to 
avoid or mitigate further conflict. Maintenance 
of remaining forest areas, reforestation, and the 
creation of habitat corridors are strategies that 
could help prevent further expansion of conflict. 
© 2011 Fauna & Flora International.

T.E. Davies, S. Wilson, N. Hazarika, J. Chakra-
barty, D. Das, D.J. Hodgson & A. Zimmermann
Effectiveness of intervention methods against 
crop-raiding elephants
Conservation Letters 4 (2011) 346-354
Abstract. The raiding of crops by elephants 
is one of the major components of human-
elephant conflict, causing loss of livelihood and 
retaliation against elephants. To mitigate this 
conflict, various intervention methods are in 
use by farmers across Africa and Asia; yet there 
have been few rigorous assessments of their 
effectiveness. We provide an assessment of the 
efficacy of interventions in use by communities 
in Assam from a 3-year survey dataset using 
Generalized Linear Mixed Modeling. We found 
spotlights, chili fences, and electric fences to 
be highly effective at preventing crop damage 
by elephants when used in isolation, but when 
used in combination with noise their efficacy 
was compromised. Our study highlights the 
importance of evaluating intervention methods 
to determine their effectiveness. We propose 
the use of fences and spotlights be promoted in 
Assam, in conjunction with long-term habitat 
protection and restoration strategies. © 2011 
Wiley Periodicals, Inc.

M. Doube, M.M. Kłosowski, A.M. Wiktorowicz-
Conroy, J.R. Hutchinson & S.J. Shefelbine
Trabecular bone scales allometrically in 
mammals and birds
Proc. of the Royal Society B 278 (2011) 3067-73
Abstract. Many bones are supported internally 
by a latticework of trabeculae. Scaling of whole 
bone length and diameter has been extensively 
investigated, but scaling of the trabecular 
network is not well characterized. We analysed 
trabecular geometry in the femora of 90 
terrestrial mammalian and avian species with 
body masses ranging from 3 to 3400 kg. We 
found that bone volume fraction does not scale 
substantially with animal size, while trabeculae 
in larger animals’ femora are thicker, further 
apart and fewer per unit volume than in smaller 
animals. Finite element modelling indicates that 
trabecular scaling does not alter the bulk stiffness 
of trabecular bone, but does alter strain within 
trabeculae under equal applied loads. Allometry 
of bone’s trabecular tissue may contribute to 



47

Tusker at Kaudulla National Park (Sri Lanka)

the skeleton’s ability to withstand load, without 
incurring the physiological or mechanical costs 
of increasing bone mass. © 2011 The Royal 
Society.

T.L. Dow, I. Holásková & J.L. Brown
Results of the third reproductive assessment 
survey of north American Asian (Elephas 
maximus) and African (Loxodonta africana) 
female elephants
Zoo Biology 30 (2011) 699–711
Abstract. A written survey assessed reproductive 
status of female Asian and African elephants 
in AZA/SSP facilities in 2008, and data were 
compared to surveys conducted in 2002 and 
2005. Results showed that ovarian acyclicity rates 
across the surveys remained unchanged for Asian 
(13.3, 10.9 and 11.1%) and African (22.1, 31.2 
and 30.5%) elephants, respectively (P>0.05), but 
were higher overall for African compared to Asian 
elephants (P<0.05). In 2008, the percentages of 
Asian and African elephants with irregular cycles 
(14.3 and 15.8%) and irregular + no cycles (25.4 
and 46.4%) was similar to 2005 (7.6 and 11.8%; 
18.5 and 43.0%), but were increased compared to 
2002 (2.6 and 5.2%; 16.0 and 27.3%), respectively 
(P<0.05). For both species, ovarian acyclicity 
increased with age (P<0.05). Reproductive tract 
pathologies did not account for the majority 
of acyclicity, although rates were higher in 
noncycling females (P<0.05). Bull presence 
was associated with increased cyclicity rates 

(P<0.05) for Asian (92.5 vs. 58.3%) and African 
(64.9 vs. 57.8%) elephants compared to females 
at facilities with no male, respectively. Cyclicity 
rates were higher for Asian (86.8 vs. 65.2%) and 
African (67.9 vs. 56.7%) elephants managed in 
free compared to protected contact programs 
(P<0.05), respectively. Geographical facility 
location had no effect on cyclicity (P>0.05). In 
summary, incidence of ovarian cycle problems 
continues to predominantly affect African 
elephants. Although percentages of acyclicity 
did not increase between 2005 and 2008, 42.2% 
Asian and 30.2% African females were no longer 
being hormonally monitored; thus, reproductive 
cycle abnormalities could be worse than current 
data suggest. © 2011 Wiley-Liss, Inc.

G.A. Dumonceaux, J. St. Leger, J.H. Olsen, M.S. 
Burton, D. Ashkin & J.N. Maslow 
Genitourinary and pulmonary multidrug 
resistant Mycobacterium tuberculosis infection 
in an Asian elephant (Elephas maximus) 
J. of Zoo and Wildlife Med. 42 (2011) 709-712
Abstract. A female Asian elephant (Elephas 
maximus) developed vaginal and trunk discharge. 
Cultures were positive for pan-susceptible 
Mycobacterium tuberculosis. Isoniazid and 
pyrazinamide were given rectally and monitored 
by serum levels. After being trained at 10 mo to 
accept oral dosing, treatment was changed and 
rifampin was added. Oral medications were 
administered for another 10 mo. A year after 
completion of therapy, the vaginal discharge 
increased and cultures yielded M. tuberculosis, 
resistant to isoniazid and rifampin. Treatment 
with oral ethambutol, pyrazinamide, and 
enrofloxacin and intramuscular amikacin was 
initiated. Although follow-up cultures became 
negative, adverse reactions to medications 
precluded treatment completion. Due to public 
health concerns related to multidrug resistant 
M. tuberculosis (MDR-TB), the elephant was 
euthanized. Postmortem smears from the lung, 
peribronchial, and abdominal lymph nodes 
yielded acid-fast bacteria, although cultures 
were negative. This case highlights important 
considerations in the treatment of M. tuberculosis 
in animals and the need for a consistent approach 
to diagnosis, treatment, and follow-up. © 2011 
American Association of Zoo Veterinarians.
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Ø. Flagstad, N.M.B. Pradhan, L.G. Kvernstuen 
& P. Wegge
Conserving small and fragmented populations 
of large mammals: Non-invasive genetic 
sampling in an isolated population of Asian 
elephants in Nepal
J. for Nature Conservation 20 (2012) 181–190
Abstract. The Terai is one of the world’s most 
spectacular landscapes, encompassing parts 
of Nepal and northern India. This area used to 
harbour large and continuous populations of 
charismatic species like elephants, tigers and 
rhinoceros. However, recent habitat fragmentation 
reduced these populations into small, partially or 
completely isolated remnants. The largest of these 
fragments in Nepal is the Bardia National Park. 
Here, the elephant population was functionally 
extinct in the early 1970s and -80s, but was 
rescued by a considerable number of immigrants 
in 1994. In order to assess population size, sex 
ratio, age structure, and levels of genetic variation, 
we carried out non-invasive genetic sampling, 
using elephant dung as the source of DNA. A 
capture-mark-recapture estimate of population 
size suggested that there were 57 individuals 
in the study area, which agrees well with field 
observations. Notably, a strongly male-biased sex 
ratio was evident among sub-adult individuals. 
This observation suggests the presence of sub-
adult immigrants in the population, which was 
supported by formal migrant detection analysis. 
Genetic variation was quite high and the evidence 
for male immigrants suggests that there are good 
prospects for maintenance of genetic diversity. A 
decade ago a large-scale project was initiated in 
the Terai region to link remaining populations of 
large mammals through dispersal corridors. The 
program is basically founded on the assumption 
that habitat fragments are isolated with little or 
no migration between them. Our results indicate 
that this may not be the case, at least not for the 
Asian elephant in western Nepal, which therefore 
reduces the alleged extinction risk from genetic 
erosion and stochastic demographic events. © 
2012 reprinted with permission from Elsevier.

R. Ghosal, N. Kalaivanan, R. Sukumar & Polani 
B. Seshagiri
Assessment of estrus cyclicity in the Asian 
elephant (Elephas maximus) by measurement 

of fecal progesterone metabolite 5a-P-3OH, 
using a non-invasive assay
General and Comparative Endocrinology 175 
(2012) 100-108
Abstract. Reproductive management of the Asian 
elephant (Elephas maximus) is important for its 
conservation. To monitor its estrous cyclicity, 
we earlier used an indirect ELISA to show that 
levels of fecal progesterone (P4)-metabolite 
(allopregnanolone: 5a-P-3OH) in semi-captive 
females sampled randomly positively correlated 
with serum P4 levels. In this longitudinal study 
(51 weeks), we measured levels of fecal 5a-P-
3OH and serum P4 in seven semi-captive female 
elephants. Females exhibited three types of 
hormonal profiles. Four females showed cyclical 
patterns of fecal 5a-P-3OH and serum P4 typical 
of normal estrous cycles, two showed acyclic 
pattern while one showed high values indicative 
of a pregnant animal. Values for anestrous or 
follicular phases were 60.3 lg/g (5a-P-3OH) 
and 60.3 ng/mL (P4); for luteal phase 0.32–11.09 
mg/g (5a-P-3OH) and 0.32–1.48 ng/mL (P4); 
for pregnancy 1.41–7.38 mg/g (5a-P-3OH) and 
0.39–1.6 ng/mL (P4). A positive correlation 
(t = 8.8, p < 0.01, n = 321) between levels of 
fecal 5a-P-3OH and serum P4 was observed. 
A random sample of 30 free-ranging female 
elephants showed fecal 5a-P-3OH values of 
0.06–23.4 mg/g, indicating them to be in different 
stages of estrous cyclicity. This study is the first 
to assess the reproductive phases of female Asian 
elephants based on the correlative-patterns of 
both the fecal 5a-P-3OH and serum P4 values 
over multiple estrous cycles. This has a potential 
application in the reproductive management 
and conservation of Asian elephants. © 2011 
reprinted with permission from Elsevier.

R. Ghosal, P.B. Seshagirib & R. Sukumar
Dung as a potential medium for inter-sexual 
chemical signaling in Asian elephants (Elephas 
maximus)
Behavioural Processes 91 (2012) 15-21
Abstract. Chemical signaling is a prominent 
mode of male–female communication among 
elephants, especially during their sexually active 
periods. Studies on the Asian elephant in zoos have 
shown the significance of a urinary pheromone 
(Z7-12:Ac) in conveying the reproductive 



49

status of a female toward the opposite sex. We 
investigated the additional possibility of an 
inter-sexual chemical signal being conveyed 
through dung. Sixteen semi-captive adult male 
elephants were presented with dung samples of 
three female elephants in different reproductive 
phases. Each male was tested in 3 separate 
trials, within an interval of 1–3 days. The trials 
followed a double-blind pattern as the male 
and female elephants used in the trials were 
strangers, and the observer was not aware of the 
reproductive status of females during the period 
of bioassays. Males responded preferentially (P 
< 0.005), in terms of higher frequency of sniff, 
check and place behavior toward the dung of 
females close to pre-ovulatory period (follicular-
phase) as compared to those in post-ovulatory 
period (luteal-phase). The response toward the 
follicular phase samples declined over repeated 
trials though was still significantly higher than the 
corresponding response toward the non-ovulatory 
phase in each of the trials performed. This is the 
first study to show that male Asianelephants were 
able to distinguish the reproductive phase of the 
female by possibly detecting a pre-ovulatory 
pheromone released in dung. © 2012 reprinted 
with permission from Elsevier.

S.S. Glaeser, K.E. Hunt, M.S. Martin, M. 
Finnegan & J.L. Brown
Investigation of individual and group 
variability in estrous cycle characteristics in 
female Asian elephants (Elephas maximus) at 
the Oregon Zoo
Theriogenology 78 (2012) 285–296
Abstract. Evaluating ovarian cycle activity 
through longitudinal progestagen monitoring is 
important for optimizing breeding management 
of captive elephants and understanding impact 
of life events (births, deaths, and transfers) on 
reproductive function. This study summarized 
serum progestagen profiles for eight Asian 
mainland elephants (Elephas maximus indicus) 
and one Bornean elephant (E. maximus 
borneensis) at the Oregon Zoo over a 20-yr 
interval, and represents the longest longitudinal 
dataset evaluated to date. Estrous cycle 
characteristics were more varied than previously 
reported for this species, with an overall duration 
of 12 to 19 wk, luteal phase duration of 4 to 15 

wk, and follicular phase duration of 2 to 12 wk. In 
general, there was more cycle variability across 
than within individual elephants. Compared 
with other elephants in the group, the Borneo 
female exhibited consistently longer cycle 
lengths, higher progestagen concentrations, 
and greater cycle variability; however, it is 
not known if this represents a subspecies or an 
individual difference. Cycle durations did not 
appear to change over time or with age, and the 
first pubertal cycle was similar to subsequent 
cycles. Variability in duration of the follicular 
phase was greater than that of the luteal phase. 
In addition, there was a significant negative 
relationship between luteal and follicular phase 
durations, suggesting a possible regulatory role 
of the follicular phase in maintaining a relatively 
consistent cycle duration within individuals. 
Overall, we found these elephants to be highly 
resilient in that major life events (births, deaths, 
and changes in herd structure) had minimal effect 
on cycle dynamics over time. In conclusion, the 
higher range in cycle phase characteristics is 
likely because of the larger number of elephants 
studied and longer duration of longitudinal 
monitoring, and may be more representative of 
the captive population as a whole. Furthermore, 
identification of significant interanimal variability 
suggests that understanding the complexities of 
herd reproductive characteristics could facilitate 
development of more effective institution-
specific breeding management strategies. © 2012 
reprinted with permission from Elsevier.

T.E. Goodwin, L.J. Broederdorf, B.A. Burkert, 
I.H. Hirwa, D.B. Mark, Z.J. Waldrip, R.A. 
Kopper, M.V. Sutherland, E.W. Freeman, J.A. 
Hollister-Smith & B.A. Schulte
Chemical signals of elephant musth: Temporal 
aspects of microbially-mediated modifications
Journal of Chemical Ecology 38 (2012) 81–87
Abstract. Mature male African (Loxodonta 
africana) and Asian (Elephas maximus) elephants 
exhibit periodic episodes of musth, a state in 
which serum androgens are elevated, food 
intake typically decreases, aggressiveness often 
increases, and breeding success is enhanced. 
Urine is a common source of chemical signals 
in a variety of mammals. Elephants in musth 
dribble urine almost continuously for lengthy 
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periods, suggesting that the chemicals in their 
urine may reveal their physiological condition 
to conspecifics. We investigated the volatile 
urinary chemicals in captive male elephants 
using automated solid phase dynamic extraction 
(SPDE) and gas chromatography–mass 
spectrometry (GC-MS). We found higher levels 
of alkan-2-ones, alkan-2-ols, and some aromatic 
compounds in urine from males in musth than 
in urine from non-musth males or from females. 
Levels of ketones and alcohols increased as the 
urine aged, likely due to microbial metabolism of 
fatty acids. Protein- derived aromatic metabolites 
also increased in abundance after urination, 
likely due to microbial hydrolysis of hydrophilic 
conjugates. We suggest that microbes may play 
an important role in timed release of urinary 
semiochemicals during elephant musth. © 2012 
Springer Science+Business Media.

V.R. Goswami, M.V. Lauretta, M.D. Madhusudan 
& K.U. Karanth
Optimizing individual identification and 
survey effort for photographic capture–
recapture sampling of species with temporally 
variable morphological traits 
Animal Conservation 15 (2012) 174–183
Abstract. Endangered, wide-ranging megafauna 
have many threats to contend with during their 
struggle for survival in an ever-increasing 
human dominance of the environment. Reliable 
monitoring of endangered large mammal 
populations is therefore a critical conservation 
requirement. Photographic capture–recapture 
(CR) techniques have opened up avenues 
for population monitoring of individually 
recognizable large mammal species. The efficient 
application of these techniques, however, can be 
constrained by challenges in reliably identifying 
individuals arising from the use of multiple, and 
potentially variable traits, as well as issues of 
temporal sampling of populations in the field. 
We address these key problems by describing 
an automated process of rapidly identifying 
individual Asian elephants (Elephas maximus) 
from photographs, and comparing resultant CR-
based population parameter estimates with those 
obtained using supervised visual identification of 
individuals. In addition, we assess the temporal 
effort necessary for robust estimation of 

demographic parameters in our study population. 
Morphological traits that maintain constancy over 
time, including variations in tusk characteristics, 
and ear fold and lobe shape, proved the most 
reliable for individual identification and 
subsequent estimation of population parameters. 
The use of temporally variable traits contributed 
to high probabilities of misidentification and 
biased estimates of population size. We found a 
minimum of seven sampling occasions necessary 
for reliable population estimation. Our study 
contributes to design issues for CR studies by 
providing insights into optimality of sampling 
effort such that precision of parameter estimates 
are not compromised while minimizing survey 
costs. We demonstrate the importance of 
accurate individual identification in the context 
of such studies and recommend the use of fixed 
morphological traits as the optimal individual 
identification strategy for species where animals 
are distinguished on the basis of multiple 
attributes, including some that may be variable 
over time. © 2011 Zoological Society of London.

T.N.E. Gray & C. Phan
Habitat preferences and activity patterns of 
the larger mammal community in Phnom 
Prich Wildlife Sanctuary, Cambodia
Raffles Bulletin of Zoology 59 (2011) 311-318
Abstract. The northern and eastern plains of 
Cambodia support one of the largest extents of 
lowland deciduous forest in South-east Asia and 
are globally significant for mammal conservation. 
Between Dec.2008 and Aug.2009 intensive 
camera-trapping was conducted within mosaic 
deciduous dipterocarp and mixed- deciduous/
semi-evergreen forest in the east of Phnom 
Prich Wildlife Sanctuary, Mondulkiri province, 
Cambodia. Forty camera-trap locations were set 
up for >2700 camera-trap nights producing 707 
independent encounters of 23 mammal species. 
Eight globally threatened species of mammals 
were recorded including the Asian elephant 
(Elephas maximus), banteng (Bos javanicus) 
and dhole (Cuon alpinus). Two species, the gaur 
(Bos gaurus) and pig-tailed macaque (Macaca 
nemestrina), showed significant preference for 
forest type (higher Relative Abundance Index 
of both species in mixed-deciduous/semi-
evergreen forest). The mix of drier deciduous 
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dipterocarp forest and wetter mixed-deciduous 
and semi-evergreen forest appears important for 
maintaining the conservation value of the site. 
Camera trap encounter rates were lower in areas 
within a day’s walk from villages at the periphery 
of the protected area whilst cathemeral species 
displayed higher proportions of nocturnal activity 
than in similar studies from elsewhere in South-
east Asia. We suggest disturbance and hunting 
may therefore be affecting the distribution and 
activity patterns of key species. Managing the 
Non Timber Forest Product (NTFP) collectors as 
well as finalising, and enforcing, zonation within 
the protected area are recommended conservation 
measures for the mammal community. © 2011 
National University of Singapore.

S. Gubbi
Patterns and correlates of human–elephant 
conflict around a south Indian reserve
Biological Conservation 148 (2012) 88-95
Abstract. Success stories in Indian conservation 
also carry opportunity costs in the form of 
human–wildlife conflicts, especially to people 
living in close proximity with wildlife. In India, 
human–wildlife conflict is a serious challenge 
to wildlife conservation, which needs a much-
improved scientific and social under- standing. 
In this study, I assess the patterns and correlates 
of human–elephant conflicts around Nagarahole 
National Park, southern India. I hypothesised 
that human and livestock demographic variables, 
and factors such as cropping patterns, availability 
of irrigated land around the national park, and 
protected area frontage to be the underlying 
correlates of conflict. Using applications and 
documents filed with the wildlife department 
by affected farmers during the period 2006–
2009, I analysed crops affected, compensation 
payments made by the Government, spatio-
temporal patterns of conflict and identified 
the key correlates of human–elephant conflict. 
98.8% of the conflict incidences occurred in 
villages that lie within 6 km from the national 
park boundary. Of the 26 crop types affected by 
elephants, finger millet, maize, cotton, paddy 
and sugarcane formed 86.34% of the total crop 
losses. Conflict frequencies were highest during 
August–November, a period when there was a 
decrease in rainfall and important crops such as 

finger millet, maize and paddy were ripening. 
Multiple linear regression results suggest that 
villages with higher protected area frontage and 
unirrigated land were key variables underlying 
conflict frequency. However, results from this 
study suggests that there are other probable 
factors such as elephant behaviour, movement 
patterns and/or maintenance of physical barriers 
which could be more important determinants of 
conflict. © 2012 printed with permission from 
Elsevier.

S.K. Gupta, K. Thangaraj & L. Singh
Identification of the source of ivory idol by 
DNA analysis
J. of Forensic Sciences 56 (2011) 1343-1345
Abstract. In this study, we describe a forensic 
case dealing with the identification of the source 
of the processed ivory object by DNA analy- sis. 
Two pieces of Lord Krishna’s idols from a shop 
were confiscated by an investigating agency of 
the Indian government and forwarded to us to 
identify the source of its origin. We succeeded in 
isolating DNA from both processed ivory idols 
by using the phenol ⁄ chloroform DNA extraction 
method. The extracted DNA was subjected to 
PCR amplification using an elephant-specific 
mitochondrial DNA (mtDNA) D-loop marker. 
DNA sequence analysis of the amplified fragment 
of mtDNA D-loop region confirmed that the 
idols were consistent with Asian elephant with 
99% similarity. © 2011 American Academy of 
Forensic Sciences.

N.H. Hall, R. Isaza, J.S. Hall, E. Wiedner, B.L. 
Conrad & H.L. Wamsley
Serum osmolality and effects of water 
deprivation in captive Asian elephants 
(Elephas maximus)
Journal of Veterinary Diagnostic Investigation 
24 (2012) 688-695
Abstract. Serum from 21 healthy, captive Asian 
elephants (Elephas maximus) was evaluated 
by measured and calculated osmolality. Serum 
osmolality results for this population of Asian 
elephants had a median of 261 mOsm/kg and 
an interquartile interval of 258–269 mOsm/kg 
when measured by freezing point osmometry and 
a median of 264 mOsm/kg and an interquartile 
interval of 257–269 mOsm/kg when measured 
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by vapor pressure osmometry. These values 
are significantly lower than values reported in 
other mammalian species and have important 
diagnostic and therapeutic implications. 
Calculated osmolality produced unreliable 
results and needs further study to determine an 
appropriate formula and its clinical application 
in this species. A 16-hr water deprivation test in 
16 Asian elephants induced a small, subclinical, 
but statistically significant increase in measured 
serum osmolality. Serum osmolality, blood urea 
nitrogen, and total protein by refractometer were 
sensitive indicators of hydration status. Serum 
osmolality measurement by freezing point or 
vapor pressure osmometry is a useful adjunct to 
routine clinical tests in the diagnostic evaluation 
of elephants. © 2012 The Authors.

K. Hardman, A. Dastjerdi, R. Gurrala, A. Routh, 
M. Banks, F. Steinbach & T. Bouts
Detection of elephant endotheliotropic herpes-
virus type 1 in asymptomatic elephants using 
TaqMan real-time PCR
Veterinary Record 170 (2012) e205
Abstract. This study assessed the feasibility of 
identifying asymptomatic viral shedders using a 
novel TaqMan real-time PCR on trunk washes 
and swabs from the conjunctiva, palate and vulva 
of elephants. Six elephants from a UK collection 
were sampled weekly over a period of 11 weeks 
for this study. The herd prevalence of elephant 
endotheliotropic herpesvirus-1 (EEHV-1) was 
100% by PCR. The virus DNA was detected in 
all the sampling sites; however, the prevalence of 

virus DNA in the conjunctiva swabs was higher. 
In addition, Asian elephants from two continental 
European collections were sampled once and one 
animal tested positive on a trunk wash. The virus 
from this animal was phylogenetically typed 
as EEHV-1A based on 231 nucleotides of the 
terminase gene.

G.S. Hayward
Conservation: clarifying the risk from 
herpesvirus to captive Asian elephants
Veterinary Record 170 (2012) 202-203
Abstract. none.

Q. He, Z. Wu, W. Zhou & R. Dong
Perception and attitudes of local communities 
towards wild elephant-related problems and 
conservation in Xishuangbanna, Southwestern 
China
Chinese Geograp. Science 21 (2011) 629-636
Abstract. The problem of wild elephants, or 
human-elephant conflict (HEC), influences the 
daily life of local communities and hinders the 
conservation of wild elephants. The perception 
and attitudes of local communities who inhabited 
the frontiers between human activities and wild 
elephant movement are important to the mitigation 
of the HEC and conservation of wild elephants. 
To analyze the perception and attitudes of local 
communities, the Participatory Rural Appraisal 
(PRA) was used in the investigation of 423 
interviewees from 22 villages in Xishuangbanna 
from July 2009 to February 2010. The results 
indicated that local communities had their 
views on the elephant-related problems. In field 
survey, we found that 66.5% of interviewees 
were willing to support, participate in, and assist 
in the conservation of wild elephants; 33.5% 
of interviewees were opposed or indifferent to 
such conservation, because their livelihoods 
and even their lives were endangered by wild 
elephants. These views and attitudes were 
influenced by local communities′ perception of 
HEC, education level, gender and self-interest. 
Therefore, it is necessary to analyze the diverse 
views among local communities and balance 
profits and costs in addressing HEC. © 2011 
Science Press, Northeast Institute of Geography 
and Agroecology, CAS & Springer-Verlag.Elephant in Bandipur Naitonal Park (India)
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J.R. Hutchinson, C. Delmer, C.E. Miller, T. 
Hildebrandt, A.A. Pitsillides & A. Boyde
From flat foot to fat foot: Structure, ontogeny, 
function, and evolution of elephant ‘’sixth 
toes’’
Science 334 (2011) 1699-1703
Abstract. Several groups of tetrapods have 
expanded sesamoid (small, tendon-anchoring) 
bones into digit-like structures (“predigits”), 
such as pandas’ “thumbs.” Elephants similarly 
have expanded structures in the fat pads of their 
fore- and hindfeet, but for three centuries these 
have been overlooked as mere cartilaginous 
curiosities. We show that these are indeed 
massive sesamoids that employ a patchy mode of 
ossification of a massive cartilaginous precursor 
and that the predigits act functionally like digits. 
Further, we reveal clear osteological correlates 
of predigit joint articulation with the carpals/
tarsals that are visible in fossils. Our survey 
shows that basal proboscideans were relatively 
“flat-footed” (plantigrade), whereas early 
elephantiforms evolved the more derived “tip-
toed” (subunguligrade) morphology, including 
the predigits and fat pad, of extant elephants. 
Thus, elephants co-opted sesamoid bones into a 
role as false digits and used them for support as 
they changed their foot posture. © 2011 reprinted 
with permission from AAAS.

P. Imrat, M. Hernandez, S. Rittem, N. Thongtip, 
S. Mahasawangkul, J. Gosaálvez & W.V. Holt
The dynamics of sperm DNA stability in Asian 
elephant (Elephas maximus) spermatozoa 
before and after cryopreservation
Theriogenology 77 (2012) 998–1007
Abstract. The purpose of this study was to 
investigate the occurrence of sperm DNA 
fragmentation in Asian elephant (Elephas 
maximus) spermatozoa at various processing 
stages before and after cryopreservation. Five 
semen samples from four elephants were assessed 
at four different stages during processing; after 
(1) collection and reextension in TEST-egg yolk; 
(2) cooling to 5°C; (3) equilibration for 1 h with 
glycerol; (4) thawing. An experimental approach 
was adopted that allowed comparisons of DNA 
fragmentation rates developed after the various 
processing stages. For this, spermatozoa were 
incubated in TEST-yolk media at 37°C for 0, 4, 

8, 24 and 48 h, and sperm DNA fragmentation 
rates were estimated using an elephant-specific 
Halosperm procedure. Incubation at 37°C 
induced a rapid increase in DNA fragmentation, 
and significant differences between males were 
observed. The overall rate of increase over 4 
h was estimated at about 5% per hour, and no 
significant changes to this rate were observed at 
the different processing stages, even, including 
the post-thaw samples. As semen quality of the 
five ejaculates was relatively poor, the basic 
semen parameter data were compared with nine 
different samples collected 11 mo earlier to see 
whether the tested samples were atypical or 
representative of the population, As there was 
no significant difference between the two sets of 
samples, it is believed that the samples tested for 
DNA stability were not unusually sensitive. These 
results suggest that Asian elephant spermatozoa 
are more susceptible to DNA fragmentation than 
spermatozoa of other mammals. © 2012 reprinted 
with permission from Elsevier Inc. 

N. Irie & T. Hasegawa
Summation by Asian elephants (Elephas 
maximus)
Behavioral Sciences 2 (2012) 50-56
Abstract. Recent empirical evidence for complex 
cognition in elephants suggests that greater 
attention to comparative studies between non-
human primates and other animals is warranted. 
We have previously shown that elephants possess 
the ability to judge the difference between two 
discrete quantities, and unlike other animals, 
their choice does not appear to be affected by 
distance or overall quantity. In this study, we 
investigated Asian elephants’ ability to perform 
summation, as exemplified by the ability to 
combine four quantities into two sums and 
subsequently compare them. We presented two 
discrete sums (3–7) to the elephants by baiting 
two buckets; they were loaded sequentially with 
two discrete quantities (1–5 pieces) of food per 
bucket. All three elephants selected the larger 
grand sum significantly more often than the 
smaller grand sum. Moreover, their performance 
was not affected by either distance to the bait 
or the overall quantity evaluated. Studies report 
that the performance of other animal species 
on similar tasks declines as distance to the bait 
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decreases and as the overall quantities evaluated 
increase. These results suggest that the numerical 
cognition of Asian elephants may be different 
from that of other animals, but further study is 
required to elucidate the differences precisely. © 
2012 by the authors.

A. Ito, T. Mishima, K. Nataami, K. Ikec & S. 
Imai
Infraciliature of eight Triplumaria species 
(Ciliophora, Entodiniomorphida) from Asian 
elephants with the description of six new 
species
European J. of Protistology 47 (2011) 256–273
Abstract. Intestinal ciliates excreted in the feces 
of Asian elephants were surveyed. Fourteen 
species in the order Entodiniomorphida were 
detected. Nine Triplumaria species in the family 
Cycloposthiidae were found. Using the silver 
impregnation, two known species, T. antis and T. 
dvoinosi, were redescribed and six new species, 
T. sukuna n. sp., T. zuze n. sp., T. solea n. sp., T. 
suwako n. sp., T. fulgora n. sp., and T. harpagonis 
n. sp., were described. T. sukuna, T. zuze, T. 
solea, and T. suwako have the perivestibular 
polybrachykinety along the vestibular opening. 
The buccal infraciliary bands of T. suwako are 
similar to those of T. selenica found from elephants 
and the buccal infraciliary bands of T. sukuna, 
T. zuze, and T. solea are similar to those of T. 
grypoclunis described from rhinoceroses. T. antis, 
T. dvoinosi, T. fulgora, and T. harpagonis have 
the vestibular polybrachykinety extending down 
inside the vestibulum as found in rumen ciliates 
in the family Ophryoscolecidae. The caudalial 
ciliary zones of T. dvoinosi and T. fulgora were 
retractable as found in rumen ophryoscolecids. 
Raabena bella and Pseudoentodinium elephantis 
showed high composition values over 30%. 
Ciliate densities in the three fecal samples were 
0.15, 1.09, and 2.07 × 104/ml. © 2011 reprinted 
with permission from Elsevier.

P. Jepson, M. Barua, R.J. Ladle & K. Buckingham
Towards an intradisciplinary bio-geography: 
a response to Lorimer’s ‘lively biogeographies’ 
of Asian elephant conservation
Transactions of the Institute of British 
Geographers 36 (2011) 170–174 
Abstract. none. 

P. Jepson, M. Barua & K. Buckingham
What is a conservation actor?
Conservation & Society 9 (2011) 229-235
Abstract. As a crisis-oriented discipline, 
conservation biology needs actions to understand 
the state of nature and thwart declines in 
biodiversity. Actors-traditionally individuals, 
institutions, and collectives-have been central to 
delivering such goals in practice. However, the 
definition of actors within the discipline has been 
narrow and their role in influencing conservation 
outcomes inadequately conceptualised. In this 
paper, we examine the question ‘What is a 
conservation actor?’ Who or what creates the 
capacity to influence conservation values and 
actions? Drawing from theoretical developments 
in Actor-Network Theory and collective 
governance, we argue that the concept of an actor 
in conservation biology should be broadened 
to include non-humans, such as species and 
devices, because they have the agency and ability 
to influence project goals and outcomes. We 
illustrate this through four examples: the Asian 
elephant, International Union for Conservation 
of Nature red lists, the High Conservation Value 
approach, and an Integrated Conservation and 
Development Project. We argue that a broader 
conceptualisation of actors in conservation 
biology will produce new forms of understanding 
that could open up new areas of conservation 
research, enhance practice and draw attention 
to spheres of conservation activity that might 
require stronger oversight and governance. © 
2011 the Authors.

J.J. Kilburn, K.E. Velguth & K.A. Backues
Suspected seminal vesiculitis in an Asian 
elephant (Elephas maximus)
J. of Zoo and Wildlife Med. 42 (2011) 485-489
Abstract. A 32-year-old male Asian elephant 
(Elephas maximus) underwent routine 
transrectal stimulation for semen collection as 
part of an artificial insemination program. The 
procedure consisted of a preinsemination semen 
collection followed by two consecutive days of 
semen collections for artificial insemination. 
The second day’s sample contained large 
numbers of inflammatory cells, intracellular 
bacteria, and phagocytized sperm. Semen was 
submitted for culture and sensitivity. Culture 
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revealed Acinetobacter lwoffii, Staphylococcus 
intermedius, Kocuria roseus, and an unidentified 
gram-positive organism. Empirical antibiotic 
therapy with trimethoprim sulfa was initiated 
and then changed to enrofloxacin based on 
sensitivity panel results for a total of 28 days 
of treatment. Diagnostic semen collections 
were performed during treatment and 2 wk 
posttreatment to determine the success of therapy. 
Posttreatment collections revealed resolution 
of the inflammation. The origin of the infection 
was suspected to be the seminal vesicles. © 2011 
American Association of Zoo Veterinarians.

W.K. Kiso, J.L. Brown, F. Siewerdt, D.L. Schmitt, 
D. Olson, E.G. Crichton & B.S. Pukazhenthi
Liquid semen storage in elephants (Elephas 
maximus and Loxodonta africana): Species 
differences and storage optimization
Journal of Andrology 32 (2011) 420-431
Abstract. Artificial insemination plays a key role 
in the genetic management of elephants in zoos. 
Because freshly extended semen is typically 
used for artificial insemination in elephants, it 
has become imperative to optimize conditions 
for liquid storage and semen transport. The 
objectives of this study were to examine the 
interactions between different extenders and 
storage temperatures on sperm total motility, 
progressive motility, and acrosomal integrity 
in Asian (Elephas maximus) and African 
(Loxodonta africana) elephants. Ejaculates were 
collected by rectal massage, diluted using a split-
sample technique in 5 semen extenders: TL-
Hepes (HEP), Modena (MOD), Biladyl (BIL), 
TEST refrigeration medium (TES), and INRA96 
(INR), maintained at 35ºC, 22ºC, or 4ºC. At 0, 
4, 6, 12, and 24 hours, aliquots were removed 
and assessed for sperm total motility, progressive 
motility, and acrosomal integrity. After 24 
hours of storage, African elephant spermatozoa 
exhibited greater longevity and higher values in 
sperm quality parameters compared with those of 
Asian elephants. In both species, semen storage 
at 35ºC resulted in a sharp decline in all sperm 
quality parameters after 4 hours of storage, 
whereas storage at 22ºC and 4ºC facilitated 
sperm survival. In Asian elephants, MOD and 
HEP were most detrimental, whereas BIL, TES, 
and INR maintained motility up to 12 hours 

when spermatozoa were cooled to 22ºC or 4ºC. 
In African elephants, there were no differences 
among extenders. All media maintained good 
sperm quality parameters at 22ºC or 4ºC. 
However, although MOD, BIL, and INR were 
most effective at lower temperatures, HEP and 
TES maintained sperm motility at all storage 
temperatures. This study demonstrated sperm 
sensitivity to components of various semen 
extenders and storage temperatures and offers 
recommendations for semen extender choices 
for liquid semen storage for both Asian and 
African elephants. © 2011 American Society of 
Andrology.

H.N. Kumara, S. Rathnakumar, M.A. Kumar & 
M. Singh
Estimating Asian elephant, Elephas maximus, 
density through distance sampling in the 
tropical forests of Biligiri Rangaswamy 
Temple Tiger Reserve, India
Tropical Conservation Science 5 (2012) 163-172
Abstract. To determine abundance, density 
and distribution of wild animals, it is crucial to 
estimate populations using reliable sampling 
techniques. In most earlier studies, elephant 
populations were estimated employing block 
counts or dung counts, which provide biased 
estimates due to limitations of the methods. 
We estimated an Asian elephant population 
using distance sampling, a quantitatively robust 
technique, in Biligiri Rangaswamy Temple Tiger 
Reserve, a critical elephant conservation area in 
the Nilgiri Biosphere Reserve in south India. We 
laid 33 transects with a total length of 93 km. We 
walked these transects five to 11 times amounting 
to a total of 795.5 km of walks. We collected data 
on location, number and age-sex classes through 
direct elephant sightings, using rangefinders, 
global positioning systems and compass. We used 
DISTANCE software for analysis. We estimated 
per km2 cluster density as 0.69 elephant herds, 
mean cluster size as 2.44, and elephant density 
as 1.7 animals. This amounts to a total of 713 
elephants in 610 km2 of the sanctuary. A high 
percentage of males less than 30 years old and 
a low immature:adult female ratio indicated the 
severity of poaching in the recent past in the 
study region. © 2012 The Authors.
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V.A. Langman, M.F. Rowe, T.J. Roberts, N.V. 
Langman & C.R. Taylor
Minimum cost of transport in Asian elephants: 
do we really need a bigger elephant?
J. of Experimental Biology 215 (2012) 1509-14
Abstract. Body mass is the primary determinant 
of an animal’s energy requirements. At their 
optimum walking speed, large animals have 
lower mass-specific energy requirements for 
locomotion than small ones. In animals ranging 
in size from 0.8 g (roach) to 260 kg (zebu steer), 
the minimum cost of transport (COTmin) decreases 
with increasing body size roughly as COTminbody 
mass (Mb)

–0.316±0.023 (95% CI). Typically, the 
variation of COTmin with body mass is weaker at 
the intraspecific level as a result of physiological 
and geometric similarity within closely related 
species. The interspecific relationship estimates 
that an adult elephant, with twice the body mass 
of a mid-sized elephant, should be able to move 
its body approximately 23% cheaper than the 
smaller elephant. We sought to determine whether 
adult Asian and sub-adult African elephants 
follow a single quasi-intraspecific relationship, 
and extend the interspecific relationship between 
COTmin and body mass to 12-fold larger animals. 
Physiological and possibly geometric similarity 
between adult Asian elephants and sub-adult 
African elephants caused body mass to have a 
no effect on COTmin (COTminMb

0.007±0.455). The 
COTmin in elephants occurred at walking speeds 
between 1.3 and ~1.5 m/s, and at Froude numbers 
between 0.10 and 0.24. The addition of adult 
Asian elephants to the interspecific relationship 
resulted in COTminMb

–0.277±0.046. The quasi-
intraspecific relationship between body mass and 
COTmin among elephants caused the interspecific 
relationship to underestimate COTmin in larger 
elephants. © 2012 The Company of Biologists.

R. Lei, R.A. Brenneman, D.L. Schmitt & E.E. 
Louis Jr.
Genetic diversity in North American captive 
Asian elephants
Journal of Zoology 286 (2012) 38-47
Abstract.  To assess genetic diversity in North 
American captive Asian elephants Elephas 
maximus, one mitochondrial DNA (mtDNA) 
segment was sequenced in combination with 
multilocus genotypes generated from 20 

nuclear microsatellite loci for 201 individuals. 
The analysis of 627 bp of the C-terminal of 
cyt b and the hypervariable left domain of the 
noncoding control region (labeled as MDL 
fragment) sequences revealed the existence of 
two mtDNA lineages (α and β clade). Analysis 
of the MDL confirmed that North American 
captive Asian elephants belong to either the 
previously characterized α or β clade. An average 
nucleotide diversity of 0.017 was observed 
for the Asian elephant mtDNA MDL fragment 
sequences. Regardless whether an individual 
possessed mtDNA α or β clade haplotype, 
all individuals belonged to one nuclear gene 
lineage for the two X-linked (BGN and PHKA2) 
and one Y-linked (AMELY) genes sequenced. 
Analysis of multilocus genotypes indicated an 
average observed and expected heterozygosities 
were 0.543 and 0.539 in wild-sourced and 
0.579 and 0.547 in the captive-born Asian 
elephants, respectively. No subdivision among 
the sampled individuals was detected, including 
data partitioned by mtDNA clades. Aside from 
parent–offspring dyads, no further relationships 
were detected among wild-sourced and captive-
born Asian elephants (average relatedness value 
<0.000). © 2011 Zoological Society of London.

R. Makecha, O. Fad & S.A. Kuczaj II
The role of touch in the social interactions of 
Asian elephants (Elephas maximus)
International Journal of Comparative Psychology 
25 (2012) 60-82
Abstract. In order to successfully engage in 
social interactions, it is necessary to recognize 
and respond to the communicative cues provided 
by the other participants in these interactions. 
Communicative signals can occur in a variety 
of sensory modalities, including vision, sound, 
olfaction, and touch. In this study, we focus on 
the role of touch in the social interactions of 
elephants. Both aggressive and nonaggressive 
tactile behaviors were examined. In all cases, 
the body parts used to initiate tactile behaviors 
as well as the body parts that received these 
tactile behaviors were analyzed. Significant 
differences were seen in the overall frequency of 
tactile behaviors initiated and received by each 
elephant, as well as in the frequency of aggressive 
and nonaggressive tactile behaviors initiated 
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and received by each elephant. The trunk was 
the body part most commonly used to initiate 
and receive tactile behaviors. The influence of 
several factors on the observed tactile behavior 
patterns are discussed, including the influence of 
social rank and movement in the social hierarchy. 
© 2012 International Society for Comparative 
Psychology.

K.U. Mar, M. Lahdenperä & V. Lummaa
Causes and correlates of calf mortality in 
captive Asian elephants (Elephas maximus)
PLoS ONE 7 (2012) e32335
Abstract. Juvenile mortality is a key factor 
influencing population growth rate in density-
independent, predation-free, well-managed 
captive populations. Currently at least a quarter of 
all Asian elephants live in captivity, but both the 
wild and captive populations are unsustainable 
with the present fertility and calf mortality 
rates. Despite the need for detailed data on calf 
mortality to manage effectively populations and 
to minimize the need for capture from the wild, 
very little is known of the causes and correlates of 
calf mortality in Asian elephants. Here we use the 
world’s largest multigenerational demographic 
dataset on a semi-captive population of Asian 
elephants compiled from timber camps in 
Myanmar to investigate the survival of calves (n 
= 1020) to age five born to captive-born mothers 
(n = 391) between 1960 and 1999. Mortality risk 
varied significantly across different ages and was 
higher for males at any age. Maternal reproductive 
history was associated with large differences in 
both stillbirth and liveborn mortality risk: first-
time mothers had a higher risk of calf loss as did 
mothers producing another calf soon (<3.7 years) 
after a previous birth, and when giving birth 
at older age. Stillbirth (4%) and pre-weaning 
mortality (25.6%) were considerably lower than 
those reported for zoo elephants and used in 
published population viability analyses. A large 
proportion of deaths were caused by accidents 
and lack of maternal milk/calf weakness 
which both might be partly preventable by 
supplementary feeding of mothers and calves and 
work reduction of high-risk mothers. Our results 
on Myanmar timber elephants with an extensive 
keeping system provide an important comparison 

to compromised survivorship reported in zoo 
elephants. They have implications for improving 
captive working elephant management systems 
in range countries and for refining population 
viability analyses with realistic parameter values 
in order to predict future population size of the 
Asian elephant. © 2012 Mar et al.

N. J. Masters, M.F. Stidworthy, D.J. Everest, A. 
Dastjerdi & S. Bäulmer
Detection of EGHV-5 in a self-limiting 
papilloma-like lesion in the trunk of an Asian 
elephant (Elephas maximus)
Veterinary Record 169 (2011) e209
Abstract. none. 

A. Menargues Marcilla, V. Urios & R. Limiñana
Seasonal rhythms of salivary cortisol secretion 
in captive Asian elephants (Elephas maximus)
General and Comparative Endocrinology 176 
(2012) 259–264
Abstract. Salivary cortisol has been recently 
used to assess welfare of captive and free-ranging 
animals. However, rhythms of cortisol secretion 
may vary annually and thus, it is necessary to take 
into account these rhythms when evaluating the 
physiological significance of fluctuations of this 
hormone throughout the year as stress indicator 
in animals. Here, we analyze monthly differences 
in cortisol secretion in Asian elephants (Elephas 
maximus) during a year. Saliva samples of eight 
adult female Asian elephants were collected 
and analyzed using Radioimmunoassay. Results 
revealed an overall seasonal pattern of salivary 
cortisol secretion and significant differences 
in cortisol concentration among months were 
found. Overall, the highest cortisol levels were 
recorded in October, and then decreased until 
reaching the lowest concentration in April. 
However, some individual variations were found 
respect this annual overall trend. The occurrence 
of this annual pattern of cortisol secretion should 
be taken into account when using cortisol as a 
tool to assess animal welfare in captive animal 
at zoological parks, as well as it opens new 
questions to further analyze this pattern and its 
variations, as well as the endogenous mechanisms 
controlling it. © 2012 reprinted with permission 
from Elsevier.
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Enjoying a bath in Yala National Park (Sri Lanka) 
-

K. Müller & I. Reiche
Differentiation of archaeological ivory and 
bone materials by micro-PIXE/PIGE with 
emphasis on two Upper Palaeolithic key sites: 
Abri Pataud and Isturitz, France
J. of Archaeological Science 38 (2011) 3234-43
Abstract. The exact identification of the 
raw material used for ancient bone objects is 
the basis to understand the manner in which 
humans in ancient times chose the medium 
for the manufacture of objects. The material 
identification is not trivial in the case of highly 
modified surfaces e worked by man or degraded 
by diagenesis. Even if bone materials are 
morphologically quite different, they show in 
general a very similar chemical composition. 
Nevertheless, slight differences can be observed 
in their chemical composition on minor and 
trace level. These variations may be used as a 
marker of their exact nature, when other means 
such as morphological observations are limited. 
A large data base was built up by analysing 
different modern and archaeological osseous 
materials in order to define chemical markers 
for the identification of the raw materials used to 
manufacture objects. Micro-Proton Induced X-ray 
and Gamma-ray Emission (micro-PIXE/PIGE) 
was chosen to analyse the different bone materials 
as a non-invasive method is generally required 
for the study of ancient worked osseous objects. 
These analyses were performed at the particle 
accelerator AGLAE installed at the laboratory of 
the C2RMF, Paris. This paper presents the results 
obtained on about 150 objects made of different 
bone materials dating from the Palaeolithic to 

today and coming from various archaeological 
sites, mainly in France. Some chemical markers 
seem to be characteristic, such as the magnesium 
to calcium ratio for well preserved ivory on one 
hand and the fluorine content versus strontium 
to calcium ratio for bones of marine mammals 
on the other hand. The limits of this approach 
and the different parameters to consider for an 
identification of ancient bone and ivory material 
based on this method are particularly discussed 
in the case of Palaeolithic material from Abri 
Pataud and Isturitz, France. © 2011 reprinted 
with permission from Elsevier.

O. Panagiotopoulou, T.C. Pataky, Z. Hill & J.R. 
Hutchinson 
Statistical parametric mapping of the regional 
distribution and ontogenetic scaling of foot 
pressures during walking in Asian elephants 
(Elephas maximus)
J. of Experimental Biology 215 (2012) 1584-93 
Abstract. Foot pressure distributions during 
locomotion have causal links with the anatomical 
and structural configurations of the foot tissues 
and the mechanics of locomotion. Elephant feet 
have five toes bound in a flexible pad of fibrous 
tissue (digital cushion). Does this specialized foot 
design control peak foot pressures in such giant 
animals? And how does body size, such as during 
ontogenetic growth, influence foot pressures? 
We addressed these questions by studying foot 
pressure distributions in elephant feet and their 
correlation with body mass and centre of pressure 
trajectories, using statistical parametric mapping 
(SPM), a neuro-imaging technology. Our results 
show a positive correlation between body mass 
and peak pressures, with the highest pressures 
dominated by the distal ends of the lateral toes 
(digits 3, 4 and 5). We also demonstrate that 
pressure reduction in the elephant digital cushion 
is a complex interaction of its viscoelastic tissue 
structure and its centre of pressure trajectories, 
because there is a tendency to avoid rear ʻheelʼ 
contact as an elephant grows. Using SPM, we 
present a complete map of pressure distributions 
in elephant feet during ontogeny by performing 
statistical analysis at the pixel level across the 
entire plantar/palmar surface. We hope that 
our study will build confidence in the potential 
clinical and scaling applications of mammalian 
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foot pressures, given our findings in support 
of a link between regional peak pressures and 
pathogenesis in elephant feet.  © 2012 The 
Company of Biologists.

O. Panagiotopoulou, S.D. Wilshin, E.J. Rayfield, 
S.J. Shefelbine & J.R. Hutchinson
What makes an accurate and reliable subject-
specific finite element model? A case study of 
an elephant femur
J. of the Royal Soc. Interface 9 (2012) 351-361
Abstract. Finite element modelling is 
well entrenched in comparative vertebrate 
biomechanics as a tool to assess the mechanical 
design of skeletal structures and to better 
comprehend the complex interaction of their 
form–function relationships. But what makes a 
reliable subject-specific finite element model? 
To approach this question, we here present a set 
of convergence and sensitivity analyses and a 
validation study as an example, for finite element 
analysis (FEA) in general, of ways to ensure a 
reliable model. We detail how choices of element 
size, type and material properties in FEA influence 
the results of simulations. We also present an 
empirical model for estimating heterogeneous 
material properties throughout an elephant femur 
(but of broad applicability to FEA). We then 
use an ex vivo experimental validation test of a 
cadaveric femur to check our FEA results and 
find that the heterogeneous model matches the 
experimental results extremely well, and far better 
than the homogeneous model. We emphasize how 
considering heterogeneous material properties 
in FEA may be critical, so this should become 
standard practice in comparative FEA studies 
along with convergence analyses, consideration 
of element size, type and experimental validation. 
These steps may be required to obtain accurate 
models and derive reliable conclusions from 
them. © 2012 The Royal Society.

S. Prasad, A. Witt, A. C. Williams & A. Sitompul
Invasive plant species in Asian elephant 
habitats
Aliens: Invasive Species Bulletin 31 (2011) 30-35
Abstract. Although it has been recognized that 
invasive plants pose a major threat to native 
flora and fauna, invasive plants are very poorly 
documented in Tropical Asia compared to other 

regions. Results from a preliminary survey which 
covered respondents working in nine countries 
with Asian elephants indicate that invasive 
plants are ubiquitous and, one or more invasive 
plant species are frequently en- countered in 
most Asian elephant habitats. Findings from this 
preliminary survey suggests that quantitative 
assessment of invasive plants in Asian elephant 
habitat should be taken up without further delay 
to assess impacts of invasive plants on Asian 
elephants and also to help forest managers deal 
with invasive plants in a scientific manner.

T. Ramesh, K. Sankar, Q. Qureshi & R. Kalle
Group size and population structure of 
megaherbivores (gaur Bos gaurus and Asian 
elephant Elephas maximus) in a deciduous 
habitat of Western Ghats, India
Mammal Study 37 (2012) 47-54
Abstract. none

T. Ramesh, R. Kalle, K. Sankar & Q. Qureshi
Assessment of wild Asiatic elephant (Elephas 
maximus indicus) body condition by simple 
scoring method in a tropical deciduous forest 
of Western Ghats, Southern India
Wildlife Biology in Practice 7 (2011) 47-54
Abstract. The individual based body condition 
assessment is the most meaningful method when 
applied as an early indicator of the impact of 
management actions and health status of wild 
elephants. The body condition evaluation of 
wild Asiatic elephant (Elephas maximus) was 
studied within 107 km2 area covering deciduous 
forest of Mudumalai Tiger Reserve, Western 
Ghats from February 2008 to December 2009. 
Overall vehicle drive of 3740 km yielded 1622 
body condition assessments. A higher percentage 
of adult male and female were either in poor 
or medium condition during the dry season 
compared to the wet season. The proportion of 
adult female body condition was found to be 
poor compared to adult males. This might be due 
to less availability of nutritional food during the 
dry season and since elephant calving occurred 
throughout the year in Mudumalai, nutritional 
stress in lactating females could have resulted 
in their poor body condition. The aging factor 
could also be one of the reasons where either 
medium/poor condition was noticed mainly in 
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adult elephants. It is suggested that long-term 
monitoring of body condition evaluation should 
be carried out not only in Asiatic elephant but 
even for several other wild ungulates.

M.R. Robinson, K.U. Mar & V. Lummaa
Senescence and age-specific trade-offs 
between reproduction and survival in female 
Asian elephants
Ecology Letters 15 (2012) 260–266
Abstract. Although studies on laboratory species 
and natural populations of vertebrates have shown 
reproduction to impair later performance, little is 
known of the age-specific associations between 
reproduction and survival, and how such findings 
apply to the ageing of large, long-lived species. 
Herein we develop a framework to examine 
population-level patterns of reproduction and 
survival across lifespan in long-lived organisms, 
and decompose those changes into individual-
level effects, and the effects of age-specific trade-
offs between fitness components. We apply this 
to an extensive longitudinal dataset on female 
semi-captive Asian timber elephants (Elephas 
maximus) and report the first evidence of age-
specific fitness declines that are driven by age-
specific associations between fitness components 
in a long-lived mammal. Associations between 
reproduction and survival are positive in early 
life, but negative in later life with up to 71% 
of later-life survival declines associated with 
investing in the production of offspring within this 
population of this critically endangered species. 
© 2012 Blackwell Publishing Ltd/CNRS.

N.M. Srinivasaiah, V.D. Anand, S. Vaidyanathan 
& A. Sinha
Usual populations, unusual individuals: 
Insights into the behavior and management of 
Asian elephants in fragmented landscapes
PLoS ONE 7 (2012) e42571
Abstract. Background: A dearth in understanding 
the behavior of Asian elephants (Elephas 
maximus) at the scale of populations and 
individuals has left important management issues, 
particularly related to human-elephant conflict 
(HEC), unresolved. Evaluation of differences in 
behavior and decision-making among individual 
elephants across groups in response to changing 
local ecological settings is essential to fill this 

gap in knowledge and to improve our approaches 
towards the management and conservation of 
elephants. Methodology/Principal Findings: We 
hypothesized certain behavioral decisions that 
would be made by Asian elephants as reflected in 
their residence time and movement rates, time-
activity budgets, social interactions and group 
dynamics in response to resource availability and 
human disturbance in their habitat. This study 
is based on 200 h of behavioral observations 
on 60 individually identified elephants and a 
184-km2 grid-based survey of their natural and 
anthropogenic habitats within and outside the 
Bannerghatta National Park, southern India 
during the dry season. At a general population 
level, the behavioral decisions appeared to 
be guided by the gender, age and group-type 
of the elephants. At the individual level, the 
observed variation could be explained only by 
the idiosyncratic behaviors of individuals and 
that of their associating conspecific individuals. 
Recursive partitioning classification trees 
for residence time of individual elephants 
indicated that the primary decisions were taken 
by individuals, independently of their above-
mentioned biological and ecological attributes. 
Conclusions/Significance: Decision-making by 
Asian elephants thus appears to be determined 
at two levels, that of the population and, more 
importantly, the individual. Models based on 
decision-making by individual elephants have 
the potential to predict conflict in fragmented 
landscapes that, in turn, could aid in mitigating 
HEC. Thus, we must target individuals, in 
addition to populations, in our efforts to manage 
and conserve this threatened species, particularly 
in human- dominated landscapes. © 2012 The 
Authors.

N. Sthitmatee, P. Mahatnirunkul, P. Keawmong, 
A Sirimalaisuwan, P Boontong, S Rojanasthien 
& S Boonmar
Observation of Ruminococcus strains in 
captive Asian elephant (Elephas maximus)
Thai Journal of Vet. Medicine 41 (2011) 267-272
Abstract. Asian elephant is indigenous to many 
countries including Thailand, but fermenter 
microorganisms in gastrointestinal tract of 
the elephant have not fully been investigated. 
Therefore, this study aimed to observe the 
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cellulolytic bacteria in genus Ruminococcus 
in large intestines of captive Asian elephants 
(Elephas maximus). Fecal samples were collected 
from male and female sucklings, young and adult 
captive Asian elephants. Forty-four elephants 
were divided into 3 groups as followed: A) > 18 
years old (n=24); B) 2-18 years old (n=17) and C) 
< 2 years old (n=3). The results revealed that there 
were 214 (42.8%) isolates of R. flavefaciens, 105 
(21.0%) isolates of R. bromii, 90 (18.0%) isolates 
of R. obeum, 54 (10.8%) isolates of R. callidus 
and 37 (7.4%) isolates of R. albus from all fecal 
samples examined. Interestingly, Ruminococcus 
strains could be isolated from the weaned 
elephants, but were not found in the sucklings 
(p<0.05). In conclusion, cellulolytic bacteria in 
genus Ruminococcus were isolated from the large 
intestines of captive Asian elephants. Moreover, 
the highest prevalence of the bacteria was found 
in the elephants aged more than 18 years old.

S. Thongtipsiridech, P. Imrat, T. Srihawong, S. 
Mahasawangkul, C. Tirawattanawanich & K. 
Saikhun
Seminal plasma MDA concentrations 
correlating negatively with semen quality in 
Asian elephants
Thai Journal of Vet. Medicine 41 (2011) 199-204
Abstract. The aim of this study was to determine 
whether lipid peroxidation is correlated 
with semen quality in Asian elephant bulls. 
Malondialdehyde (MDA) in seminal plasma 
from ejaculates with varying percentages 
of progressive motility was measured using 
Thiobarbituric Acid method. Correlation between 
the MDA levels and percentages of progressive 
motility and normal morphology were 
performed. Results revealed that the MDA levels 
were significantly negative, which correlated 
(p<0.05) with the percentages of progressive 
motility and normal morphology (R=0.2131 and 
0.1685, respectively). The results also showed 
that the MDA levels were significantly difference 
between each bull (p<0.01). Furthermore, when 
the ejaculates were grouped according to motility 
scores into two groups; low- (<40%) and high-
percentage of progressive motility (>40%), a 
significant difference was detected between 
the MDA means (±SD) of the low- (20.7±11.4 
nmol/ml) and high-percentages of progressive 

motility (14.4±7.8 nmol/ml) groups. The results 
obtained from this study suggested that MDA 
could be a potential parameter applicable for the 
assessment of elephant semen quality. It could as 
well be deduced from this study that oxidative 
stress might play a key role in low fertility due 
to poor semen quality in captive male elephants. 
This data provides beneficial information to 
better understanding of elephant reproduction in 
captivity.

E. Tsoukala, D. Mol, S. Pappa, E. Vlachos, W. 
van Logchem, M. Vaxevanopoulos & J. Reumer
Elephas antiquus in Greece: New finds and 
a reappraisal of older material (Mammalia, 
Proboscidea, Elephantidae)
Quaternary International 245 (2011) 339-349
Abstract. This paper briefly describes some 
recently discovered remains of the straight-
tusked elephant, Elephas antiquus, from Greece. 
Material of this extinct proboscidean was found in 
four localities in Northern Greece: Kaloneri and 
Sotiras in Western Macedonia, Xerias in Eastern 
Macedonia, and Larissa in Thessaly. In addition, 
published elephant remains from Ambelia, Petres 
and Perdikas, also from Northern Greece, are 
reinterpreted and also attributed to E. antiquus. 
Of all these, the Kaloneri elephant shows an 
interesting paleopathology: it was disabled by 
a broken right tusk. © 2010 Elsevier Ltd and 
INQUA.

Grand Palace in Bangkok, Thailand.
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C.E. Webber, T. Sereivathana, M.P. Maltby & 
P.C. Lee
Elephant crop-raiding and human–elephant 
conflict in Cambodia: crop selection and 
seasonal timings of raids
Oryx 45 (2011) 243-251
Abstract. Elephants are threatened globally by 
habitat loss, poaching and accelerating levels of 
human–elephant conflict. For Elephas maximus 
in Cambodia, crop raiding underlies this conflict. 
Understanding the timing of raids and selection 
of crops can help design locally appropriate 
mitigation and management strategies. This 
study, using a 4-year database of events, 
investigated the most frequently raided crops and 
patterns of raids, over time and seasons and by 
location. Damage frequency varied significantly 
by crop, with rice, banana, cassava, sugar cane 
and papaya most frequently raided. Considering 
raid events per unit crop area, banana, sugar cane 
and pineapple were raided more than would be 
expected based on their availability. There were 
differences in both crop-raiding events and crop-
damage frequencies over study years and there 
was a peak raiding season in October–December. 
Nationally, significant differences were found 
among provinces but not between years. Rates of 
damage decreased after mitigation strategies such 
as observation towers, deterrents and fences were 
implemented. We suggest further mechanisms to 
improve human–elephant conflict monitoring in 
relation to crop choice and availability. © 2011 
Fauna & Flora International.

N.M. Weissenböck, W. Arnold & T. Ruf
Taking the heat: thermoregulation in Asian 
elephants under different climatic conditions
J. of Comparative Physiol. B 182 (2012) 311-319
Abstract.  Some mammals indigenous to desert 
environments, such as camels, cope with high 
heat load by tolerating an increase in body 
temperature (Tb) during the hot day, and by 
dissipating excess heat during the cooler night 
hours, i.e., heterothermy. Because diurnal heat 
storage mechanisms should be favoured by large 
body size, we investigated whether this response 
also exists in Asian elephants when exposed to 
warm environmental conditions of their natural 
habitat. We compared daily cycles of intestinal Tb 
of 11 adult Asian elephants living under natural 

ambient temperatures (Ta) in Thailand (mean 
Ta ~ 30°C) and in 6 Asian elephants exposed to 
cooler conditions (mean Ta ~ 21°C) in Germany. 
Elephants in Thailand had mean daily ranges of 
Tb oscillations (1.15°C) that were significantly 
larger than in animals kept in Germany (0.51°C). 
This was due to both increased maximum Tb 
during the day and decreased minimum Tb at 
late night. Elephant’s minimum Tb lowered daily 
as Ta increased and hence entered the day with 
a thermal reserve for additional heat storage, 
very similar to arid-zone ungulates. We conclude 
that these responses show all characteristics of 
heterothermy, and that this thermoregulatory 
strategy is not restricted to desert mammals, but 
is also employed by Asian elephants. © 2011 
<www.springerlink.com>.

E.B. Wiedner, J. Peddie, L. Reeve Peddie, N. 
Abou-Madi, G.V. Kollias, C. Doyle, W.A. Lind-
say, R. Isaza, S. Terrell, T.M. Lynch, K. Johnson, 
G. Johnson, C. Sammut, B. Daft & F. Uzal
Strangulating intestinal obstructions in four 
captive elephants (Elephas maximus and 
Loxodonta africana)
J. of Zoo and Wildlife Med. 43 (2012) 125–130
Abstract. Three captive-born (5-day-old, 8-day-
old, and 4-yr-old) Asian elephants (Elephas 
maximus) and one captive-born 22-yr-old African 
elephant (Loxodonta africana) from three private 
elephant facilities and one zoo in the United 
States presented with depression, anorexia, and 
tachycardia as well as gastrointestinal signs 
of disease including abdominal distention, 
decreased borborygmi, tenesmus, hematochezia, 
or diarrhea. All elephants showed some evidence 
of discomfort including agitation, vocalization, 
or postural changes. One animal had abnormal 
rectal findings. Nonmotile bowel loops were 
seen on transabdominal ultrasound in another 
case. Duration of signs ranged from 6 to 36 hr. 
All elephants received analgesics and were given 
oral or rectal fluids. Other treatments included 
warm-water enemas or walking. One elephant 
underwent exploratory celiotomy. Three animals 
died, and the elephant taken to surgery was 
euthanized prior to anesthetic recovery. At 
necropsy, all animals had severe, strangulating 
intestinal lesions. © 2012 American Association 
of Zoo Veterinarians.
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S. Wijeyamohan, V. Sivakumar, B. Read, D. 
Schmitt, S. Krishnakumar & C. Santiapillai
A simple technique to estimate linear body 
measurements of elephants
Current Science 102 (2012) 26-28
Abstract. none

K.M. Wozney & P.J. Wilson 
Real-time PCR detection and quantification 
of elephantid DNA: Species identification for 
highly processed samples associated with the 
ivory trade
Forensic Science Internat. 219 (2012) 106–112
Abstract. The ivory industry is the single most 
serious threat to global elephant populations. A 
highly sensitive, species-specific real-time PCR 
assay has been developed to detect and quantify 
African elephant (Loxodonta africana), Asian 
elephant (Elephas maximus) and Woolly Mammoth 
(Mammuthus primigenius) mitochondrial DNA 
from highly processed samples involved in the 
international ivory trade. This assay is especially 
useful for highly processed samples where there 
are no distinguishing morphological features 
to identify the species of origin. Using species-
specific Taqman® probes targeting a region of the 
mitochondrial cytochrome b gene, we developed 
an assay that can be used to positively identify 
samples containing elephant or Woolly mammoth 
DNA faster and more cost-effectively than 
traditional sequencing methods. Furthermore, 
this assay provides a diagnostic result based on 
probe hybridization that eliminates ambiguities 
associated with traditional DNA sequence 
protocols involving low template DNA. The 
real-time method is highly sensitive, producing 
accurate and reproducible results in samples 
with as few as 100 copies of template DNA. 
This protocol can be applied to the enforcement 
of the Convention on the International Trade of 
Endangered Species (CITES), when positive 
identification of species from illegally traded 
products is required by conservation officers in 
wildlife forensic cases. © 2012 reprinted with 
permission from Elsevier.

Y. Yamamoto, T. Yamamoto, N. Yuto, T.B. 
Hildebrandt, I. Lueders, G. Wibbelt, O. Shiina, 
Y. Mouri, K. Sugimura, S. Sakamoto, S. Kaew-

manee, K. Nagaoka, G. Watanabe & K. Taya
The secretory pattern and source of 
immunoreactive prolactin in pregnant African 
(Loxodonta africana) and Asian (Elephas 
maximus) elephants
Journal of Reproduction and Development 58 
(2012) 105-111
Abstract. The objective of the present study 
was to define the secretion of prolactin (PRL) in 
pregnant African and Asian elephants. Levels of 
immunoreactive (ir-) PRL in serum and placental 
homogenates were measured by a heterologous 
radioimmunoassay (RIA) based on an ovine 
and human RIA system, and the localization 
of ir-PRL in the placenta was detected by 
immunohistochemistry using anti-human PRL. 
Circulating ir-PRL clearly showed a biphasic 
pattern during pregnancy in African and Asian 
elephants. Serum levels of ir-PRL started to 
increase from the 4 – 6th month of gestation and 
reached the first peak level around the 11–14th 
month. A second peak of circulating ir-PRL 
levels was observed around the 18–20th month 
of gestation followed by an abrupt decline after 
parturition. In contrast, in a case of abortion of an 
African elephant, the second peak of ir-PRL was 
not observed, and the levels remained low for 
about four months until parturition. The weight of 
the fetus delivered at the 17th month of gestation 
was 23.5 kg, which was quite small compared 
with normal fetuses in previous reports. Ir-PRL 
was detected in placental homogenates, and 
immunolocalization was observed in trophoblasts 
in both the African and Asian elephants, 
indicating that the placenta is the source of ir-
PRL during pregnancy in elephants. The present 
results clearly demonstrated that circulating ir-
PRL shows a biphasic pattern during normal 
pregnancy and that the placenta appears to 
be an important source of circulating ir-PRL 
during pregnancy in both African and Asian 
elephants. © 2012 Society for Reproduction and 
Development.

H. Yong, G.-E. Choi, B.S. Lee, J. Whang & S.J. 
Shin
Disseminated infection due to Mycobacterium 
avium subsp. avium in an Asian elephant 
(Elephas maximus)
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J. of Zoo and Wildlife Med. 42 (2011) 743-746
Abstract. A disseminated infection caused 
by Mycobacterium avium subspecies avium 
(MAA) was diagnosed in a 57-yr-old male 
Asian elephant (Elephas maximus) housed at 
the Seoul Zoo, Gyeonggi, Republic of Korea. 
An apparent granulomatous inflammation with 
central caseous necrosis was evident in the lung 
sections. To confirm mycobacterial infection, 
polymerase chain reaction–restriction enzyme 
polymorphism analysis (PCR-RFLP) of the 
rpoB and hsp65 genes was performed from 
multiple organs and cultured bacteria. The PCR-
RFLP revealed a M. avium subspecies. MAA 
was identified by multiplex PCR for detection 
of IS901 and IS1311. Thus, it is believed that 
MAA caused the disseminated infection in this 
case. Although the source of infection was not 
determined, the elephant may have become 
infected through contamination of soil and feed 
by free-living birds infected with MAA. This is 
the first reported case of disseminated infection 
due to MAA in a captive elephant in the Republic 
of Korea. © 2011 American Association of Zoo 
Veterinarians.

J. Yravedra, S. Rubio-Jara, J. Panera, D. 
Uribelarrea & A. Pérez-González
Elephants and subsistence. Evidence of 
the human exploitation of extremely large 
mammal bones from the Middle Palaeolithic 
site of Preresa (Madrid, Spain)
J. of Archaeological Science 39 (2012) 1063-71
Abstract. The archaeological site at PRERESA 
(Madrid, Spain) has been dated to 84 ± 5.6 ka 
by optically stimulated luminescence (OSL) 
(MIS 5a). An area 255 m2 was excavated and 754 
lithic pieces were recovered, as well as a large 
amount of micro and macro vertebrate remains, 
including proboscidean bones. The aim of this 
paper is to outline the results of the taphonomic 
study of these remains. The identification of 
cut marks on a number of the bones recovered 
strengthens the theory that the exploitation of 
extremely large mammals was more than just a 
marginal practice before the Upper Palaeolithic. 
Additionally, the identification of green-bone 
fractures and percussion marks confirm for the 

first time, that the bone marrow of these taxa was 
also consumed. Few other cases of this practice 
have been identified, firstly because obtaining 
this substance would not be an easy matter, and 
secondly because similar nutritional needs can 
also be met by the consumption of brain matter, 
which is easier to acquire. © 2011 Elsevier Ltd.

Y. Yuan, T.-J. Shen, P. Gupta, N.T. Ho, V. 
Simplaceanu, T.C.S. Tam, M. Hofreiter, A. 
Cooper, K.L. Campbell & C. Ho
A biochemical-biophysical study of hemo-
globins from woolly mammoth, Asian 
elephant, and humans
Biochemistry 50 (2011) 7350-7360
Abstract. This study is aimed at investigating the 
molecular basis of environmental adaptation of 
woolly mammoth hemoglobin (Hb) to the harsh 
thermal conditions of the Pleistocene ice ages. 
To this end, we have carried out a comparative 
biochemical−biophysical characterization of 
the structural and functional properties of re-
combinant hemoglobins (rHb) from woolly 
mammoth (rHb WM) and Asian elephant (rHb 
AE) in relation to human hemoglobins Hb A and 
Hb A2 (a minor component of human blood). 
We have obtained oxygen equilibrium curves 
and calculated O2 affinities, Bohr effects, and 
the apparent heat of oxygenation (ΔH) in the 
presence and absence of allosteric effectors 
[inorganic phosphate and inositol hexaphosphate 
(IHP)]. Here, we show that the four Hbs exhibit 
distinct structural properties and respond 
differently to allosteric effectors. In addition, the 
apparent heat of oxygenation (ΔH) for rHb WM 
is less negative than that of rHb AE, especially 
in phosphate buffer and the presence of IHP, 
suggesting that the oxygen affinity of mammoth 
blood was also less sensitive to temperature 
change. Finally, 1H NMR spectroscopy data 
indicates that both α1(β/δ)1 and α1(β/δ)2 
interfaces in rHb WM and rHb AE are perturbed, 
whereas only the α1δ1 interface in Hb A2 is 
perturbed compared to that in Hb A. The distinct 
structural and functional features of rHb WM 
presumably facilitated woolly mammoth survival 
in the Arctic environment. © 2011 American 
Chemical Society.
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Elephants have played an important part in 
the history of humankind, wherever these two 
fascinating species have interacted with each 
other. The Elephant is the largest mammal on 
land and the human being is considered the 
de facto ruler of the land – hence their paths 
are destined to meet. Animals were part of 
the socio-economic-cultural system of many 
countries, a factor especially important in the 
case of the Asian elephant, as it was associated 
with the man for centuries. Aspects of human-
elephant relationships have been widely 
discussed throughout time, with a large number 
of publications originating from countries where 
the species is found.

The recent publication of Professor Raman 
Sukumar is an exception to the generally 
discussed aspects – it is the Story of Asia’s 
elephants through history, cultures and societies. 
The evolution of human-elephant relationships 
is presented in the best possible form supported 
by ample evidence. The story is presented as 
a narrative running through ten descriptive 
chapters lined up according to historical order 
and illustrated with photographs and maps.

Sketch of the contents

The first chapter is an exploration of the origin of 
human-elephant relationships. This includes the 
evolution of elephants as well as the humans and 
their association during the prehistoric period to 
the dawn of civilization. This was an important 
point of the human-elephant relationship, as the 
animal was tamed during these times.With the use 
of artifacts symbolizing elephants found from the 
Harappan civilization, Sukumar concludes that 
the elephant was tamed at least 4600 years ago, 
i.e. around 2600 BCE. 

The next chapter is an analysis of the depictions 
of elephants found in Vedic and epic literature, 
one of the most ancient forms in the region. The 
author makes an effort to compare the elephant 
related artifacts that are contemporary to these 
literary sources, thus strengthening the human-
elephant relationships and establishing its 
historic context. 

Chapter three is devoted to a different role of 
the elephants – the elephant armies that became 
important with the emergence of large empires, 
like the Magadhan Kingdom around 6th century 
BCE. Wars were where elephants were mainly 
used during human history, wherever the elephant 
was found. With its huge size and capacity, the 
elephant was an admirable war machine, a role 
they played until the 18th-19th century in Asia. The 
next chapter is on another aspect of elephants and 
related to the preceding chapter - the introduction 
of the Asian elephant to the western world. 
The narrative records such incidents from 1st 
millennium BCE to the 16th century. 

The religious connection or the association of 
elephants is described in the next three chapters. 
Sukumar uses Buddhist, Jain and Hindu 
descriptions. Religious literature as well as art 
and artifacts are used in this section to construct 
the narrative. The religious significance depicts 
the height of the human-elephant relationships, 
as the religious connection still prevails in present 
day society. The chapter on the Islamic Period is 
more on the historical period of India, rather than 
the religious influence.

A reader will realize that the western colonial 
period, beginning from the 16th century, is the 
most crucial period for many Asian nations 
since it resulted in the huge exploitation of all 
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types of resources. This fate was common to 
the elephant. The human-elephant relationship 
changed drastically during this period as a result 
of actions such as capture and slaughter for sport. 
Although the animal was always considered an 
economic resource, it was during this period that 
the elephant was hugely exploited for trade. The 
eighth chapter of the book is on the elephant 
during colonial Asia. 

The author describes the position of elephants 
in post-colonial or independent nations in the 
next chapter. This is generally the time from the 
second half of the 20th century, during which 
rapid development and population expansion in 
these countries, made the animal vulnerable. The 
book’s last chapter is an analysis of the ecology 
and conservation of Asia’s elephants – an area 
where the author’s expertise lies. An analysis of 
present research on the elephant is found in this 
section including an outline of measures required 
to ensure the survival of the species. 

General remarks 

Geographically, the book focuses mainly on 
India, for the obvious reason owing to the greater 
significance of the elephant in that ancient Asian 
civilization. However, he has included the best 
illustrative examples as evidence from the 
enormous resource base on elephants derived 
from all Asian countries, which lie in the present 
range of the animal.

As Sukumar mentions, the book is not an art 
history, but an ecological and cultural history of 
the animal. The historical context is presented 
with a high degree of accuracy, based on 
established sources available at present. He 
narrates all background material related to 
the history in concern, thus providing a better 
understanding for a reader who is not well versed 
in the history of South Asia and other regions 
depicted in the book.

The language, the style of writing and the layout of 
the Story of the Asia’s Elephants make it an easy 
read. The book which runs into over 300 pages 

contain over 200, mostly color photographs, 
which complement the author’s arguments.

The richly illustrated book provides anyone 
interested with the essentials of the human-
elephant relationships. This is important at 
a time where this relationship as well as the 
existence of elephants itself are threatened by 
changes that took place during the last century. 
The relationship between elephant and man has 
deteriorated with these changes, and is facing 
new challenges. The book not only provides the 
historical narrative, but also fresh ideas for the 
conservation of elephants by encouraging the 
use of elements in cultural history in today’s 
conservation efforts. 

Raman Sukumar is the Professor and Chair of 
the Centre for Ecological Sciences, Bangalore. 
His studies on elephants have addressed many 
aspects including its cultural history. His 
researches on elephants, as well as other subjects, 
are recognized internationally.

The Story of Asia’s Elephants
Raman Sukumar (2012)
The Marg Foundation
339 pages, ISBN 978-93-80581-10-1
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One of the perks of my career as librarian, editor 
/ proof-reader, has been the opportunity to read 
and enjoy a good book, manuscript or article. 
Imagine my delight then, when I was asked to do 
the final proof reading of a collection of Lyn de 
Alwis’s writings and speeches, compiled under 
the title, “Footfalls in the Wild”.  I had read a few 
articles by Lyn in the local newspapers from time 
to time, but even so, browsing through the book, 
I was overwhelmed by the depth of his love and 
care for his charges, both captive and wild.

The book is arranged according to several 
phases in Lyn’s life. The first section deals, not 
unnaturally with the Dehiwela Zoo, synonymous 
with Lyn de Alwis’s name. As director of the 
National Zoological Gardens, Lyn enjoyed a 30-
year span of service from 1955 to 1985. Here 
are Lyn’s encounters not only with the animals 
and their keepers, but also with the officials 
responsible for the zoo’s destiny. Despite 
financial constraints and budget lines, Lyn 
managed to acquire over a period of time “at 
least one species from practically every country 
and every recognized animal order”.

Along with eminent zoologists like Gerald 
Durrell, Lyn personalizes some of his more 
amiable charges like Letchmi, the elephant 
matriarch; Stephen, the chimpanzee; Tony and 
Paulita, the hippos; Samuel and Nedge, the 
courting ostriches; Mimbo and Lima, the pair of 
baby gorillas; Suli and Sulang, the performing sea 
lions, and many, many more... However, it is his 
most intractable charges like Charlie and Eunice, 
the laughing hyaenas, whose escapades evoke 
tears of mirth. There is also the heartwarming 
story of Koko, the baby orang-utan whose 
recovery from near death was thanks to “the 
human kindness, determination and teamwork 
by a group of people who cared for an animal as 
though he were a family friend”. 

Lyn has several firsts to his name - some of 
his more memorable achievements being the 
Walk-through- Aviary, the Butterfly Park, the 
Herpertarium and “Min Medura”, Sri Lanka’s 
first national Aquarium, displaying many 
forms of freshwater and marine life, including 
penguins. The Pinnawela Elephant Orphanage, 
set up in 1975, in a 12-hectare coconut plantation, 
is another of Lyn’s pet ideas. This entailed hand 
rearing of baby elephants rescued in the wild, 
when their mothers had died at the hands of 
poachers or cultivators. Here too, Lyn’s charges 
had their own distinctive names. The orphanage 
has since evolved into a captive breeding centre. 
One must not forget Lyn’s attempt at cost-cutting 
by establishing “Lihiniya”, the Zoo Farm, which 
provides much needed fruits, yams, vegetables, 
leaves, grass and even fish for the zoo’s diverse 
inhabitants.

The section ends with Lyn’s account of the years 
leading to the Golden Jubilee of the Zoo in 1986, 
where he traces the origins of the Zoo from John 
Hagenbeck’s small menagerie of mammals, 
through the days of the Colonial Office to its 
present international status.

In 1970, Lyn was invited as a consultant to 
design and establish the Zoological Gardens 
of Singapore. In the next section of the book, 
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Singapore and Beyond, Lyn narrates the 
transformation of a rainforest into a uniquely 
landscaped environment – a delight not only 
for the animals but also for the viewing public. 
While in Singapore, Lyn meets Jumpo, the 
coconut monkey and recounts with much relish 
and a sneaking sympathy for the adventuresome 
intruders, Singapore’s bizarre brush with three 
young tuskers who swam across the sea from 
the coast of Johore to Pulau Tekong, one of 
Singapore’s offshore islands. He pays tribute 
to all those who carried out the capture and 
translocation of the elephants to their new home 
with professionalism and military precision. Lyn 
also introduced the Night Safari to Singapore (the 
world’s first), where subtle lighting and careful 
topography enables the visitor to view animals 
and birds in their own jungle setting at night.

What was anathema to Lyn, as to many other 
conservationists, was the wanton killing of 
animals, particularly the elephant and other 
endangered species, along with the destruction 
of their natural habitats. Lyn’s battles to save 
this natural heritage are mythic. He got an 
opportunity to even temporarily halt some of 
the more pernicious development projects, 
which threatened to destroy wildlife, when he 
was appointed Director, Wild Life, in addition 
to his substantive post. His armory consisted of 
persuasion, lobbying and/or persistent argument, 
until the battle was won or lost. But most often, 
Lyn won. His saga of Wasgomuwa, the Elephant 
Corridor and others are in the third section of 
the book, “Sri Lanka’s Wild Life: An enduring 
Love”. Lyn waxes lyrical in describing nature’s 
bounty in our wild life sanctuaries and national 
parks, home not only to a thousand birds and 
mammals, but also to the sand dunes and plains, 
lagoons and lakes, which to him constituted “a 
timeless, serene world of great beauty” and a 
“sylvan fantasy”.

Lyn’s narrative takes in leopards at a kill, the 
failure of the monsoons to fill the waterholes, 
and the “dastardly crime of poaching”. On the 
bright side, Lyn is emotive about “Snow White” 
- Yala’s first pure white deer, and the leopards at 
Wilpattu, which Lyn calls the “most beautiful of 
all the cats… its sleek spotted coat and its lissome 

grace add beauty to this arrogant creature”. 
Another animal that evokes Lyn’s admiration is 
the elephant, which to him is “the largest denizen 
of the forests with none to match its size, strength 
or intelligence” and relates his encounter with a 
lone tusker, while his staff stood helplessly by 
watching this “silent duel in the hot river sand”. 
But Lyn’s faith in the “primeval bond between 
man and animal” is vindicated and the elephant 
reverses and melts into the scrub. 

The final section of the book is devoted to Wildlife 
Conservation at Work. This is the culmination of 
a lifetime’s devotion to nurturing and conserving 
animals and their prime habitats with the aid of 
scientific data gathered by numerous researchers 
in the field such as universities and scientific 
institutions. Lyn’s agitation for the preservation 
of wildlife has already resulted in national parks 
and sanctuaries, buffer zones, jungle corridors 
and strict natural reserves, to benefit both 
wildlife and the people. His concern for wildlife 
conservation is best articulated by the WWF’s 
premise that… “If mankind lets whole species 
perish, when will their peril also become ours?” 

Footfalls in the Wild
Lyn de Alwis (2011)
Lyn de Alwis Memorial Wildlife Trust
409 pages, ISBN 9789550658008
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1.  Kalimantan Palm Plantations Threaten 
Last Pygmy Elephants (Malaysia)

Jakarta Globe - 18.4.2012

With no more than 80 Borneo pygmy elephants 
left in Indonesia, the massive clearing of forests 
to make way for palm oil plantations poses 
a major threat to the survival of the species, 
environmentalists warn. In a statement released 
on Wednesday, WWF Indonesia said a four-year- 
survey that concluded last year showed there 
were only 20 to 80 of the elephants left, all in 
northern East Kalimantan on the border with 
Malaysia’s Sabah state.

The group warned that the expanding plantations 
were driving the elephants out of their natural 
habitat and forcing them into more frequent 
conflict with villagers in Nunukan district. 
Agus Suyitno, WWF’s human-elephant conflict 
mitigation official in Nunukan, said the group was 
addressing the problem by setting up a task force 
involving local residents and wildlife officials. 
“WWF Indonesia calls on the government and 
the private sector to provide operational support 
for these task force members so that the conflicts 
won’t escalate,” he said. 

Anwar Purwoto, WWF’s forestry, species and 
freshwater program director, said forestry 
and conservation did not have to be mutually 
exclusive. He cited the case of logger Adimitra 
Lestari, whose concession covers the pygmy 
elephant’s last major stronghold. He said WWF 
had worked with the company over the past two 
years to practice sound forestry management 
by only logging in areas the elephants did 
not visit and leaving the trees that they fed on 
untouched. “This,” he said, “showcases the real 
implementation of the green economy, in which 
business operates without harming  endangered 
species populations.”
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2.  Tourism driving illegal elephant trade in 
Burma and Thailand

The Guardian - 24.7.2012

Up to 100 wild elephants are being captured 
from the wild each year in Burma, to smuggle 
into Thailand for tourist destinations. An illegal 
cross-border trade in endangered wild Asian 
elephants to serve Thailand’s tourist industry 
is threatening the future of the species, an 
undercover investigation by the Ecologist Film 
Unit (EFU) has revealed.

A new film produced by the EFU in association 
with Link TV and the NGO Elephant Family, has 
uncovered how at least 50-100 elephant calves 
and young female elephants are removed from 
their forest homes in Burma each year to be 
traded illegally to supply tourist camps situated 
in Thailand. Many of the animals end up being 
used for trekking, in festivals, as attractions in 
so-called ‘wildlife parks’ and for riding at other 
tourist destinations. Yet countless elephants 
die in the process, threatening the remaining 
populations of this endangered species. 

Capturing elephants from the wild often involves 
the slaughter of mothers and other protective 
family members with automatic weapons. 
Captured calves are then often subjected to 
a brutal ‘breaking-in’ process where they are 
tied up, confined, starved, beaten and tortured 
in order to ‘break their spirits’. It is estimated 
that only one in three survive this inhumane 
‘domestication’ process. 

As many as one million British tourists visit 
Thailand’s tourist camps each year, it is estimated, 
leading to claims that they are unwittingly 
fuelling this devastating trade. Campaigners are 
now calling on the Thai authorities to launch a 
fresh crackdown on elephant smuggling ahead 
of the next Convention on International Trade in 
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Endangered Species of Fauna and Flora (CITES) 
in Thailand in March 2013.

3.  Malaysia identified as a major transit point 
for elephant tusk smugglers

The Star - 3.9.2011

PETALING JAYA - More than 20 tonnes of 
illegal ivory have passed through at least two 
Malaysian ports since 2003, earning the country 
an unsavoury reputation as a trans shipment hub 
for the multi-million ringgit trade and the figure 
involves only those seized. This could have 
been caused by stricter enforcement measures 
in neighbouring countries, leading smugglers to 
venture through Malaysian ports.

It was reported that 794 African ivory tusks 
were confiscated by Hong Kong authorities on 
Monday after they arrived by sea from Malaysia. 
The tusks, weighing 1.9 tonnes and estimated 
to be worth around HK$ 13 mil (RM 4.97 mil), 
was concealed in a consignment declared as non-
ferrous products for factory use. The seizure 
came after last week’s report that more than 
1000 elephant tusks were seized by Tanzanian 
authorities. The tusks were hidden in a strong-
smelling container of anchovies destined for 
Malaysia.

It has been suggested that customs officers 
improve their communication mechanisms 
by using the Ecomessage system set up by 
Interpol. (Ecomessage is a database to coordinate 
international efforts to combat environmental 
crime, including illegal trafficking of wildlife.) 
Local enforcement agencies should gather 
intelligence or information and bring it to the 
National Central Bureau (NCB) located at the 
federal police headquarters in Bukit Aman. <...>

4.  Sri Lanka count finds more elephants than 
expected

Associated Press - 1.9.2011

The first national survey of Sri Lanka’s wild 
elephants found more than had been estimated 
- a sign the endangered species has a healthy, 

growing population on the Indian Ocean island. 
The count conducted last month in forests and 
wildlife parks found 5879 wild elephants, of 
which 122 are tuskers and 1107 calves.

 About 20 wildlife groups withdrew their support 
of the count, accusing the government of using it 
as a “smoke screen” for capturing the endangered 
animals and domesticating some of the young for 
use in Buddhist temples, tourism and labor.

Their accusation came after Wildlife Minister 
Chandrasena was quoted as saying 300 young 
elephants would be captured and handed over to 
Buddhist temples after the census. Elephants in 
elaborate costumes are often used in Buddhist 
ceremonies where they parade through the 
streets carrying the sacred relics of the Buddha. 
Chandrasena has said he was misquoted and no 
wild elephants would be captured.

The survey was conducted using the method 
known as “water hole count” and about 4000 
wildlife workers, farmers and villagers were 
deployed for three days at more than 1500 
locations across the country to survey the 
elephants as they come to water sources to drink.

5.  Pygmy elephant relocated to forest reserve 
(Malaysia)

New Straits Times - 4.6.2012

SANDAKAN - A Borneo pygmy elephant was 
relocated on May 28, from an oil palm plantation 
near Lahad Datu to the Ulu Kalumpang Forest 
Reserve, as part of a long-term programme to 
tackle human-elephant conflicts in plantations. 
To track its movements within the 510 km2 
reserve that has only 10 elephants, the bull was 
fitted with a satellite collar in the programme run 
by the Sabah Wildlife Department and the Danau 
Girang Field Centre (DGFC). <...>
 
DGFC director Dr Benoit Goossens said 
plantations such as oil palm, had considerably 
reduced the habitat of elephants and other 
wildlife in Sabah, increasing conflicts between 
the mammal and people. “We agree that oil palm 
is necessary for the development of the country. 
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However, there is a need to better manage the 
landscape within and around plantations by 
providing routes for wildlife to move from one 
forest to another. “Our programme includes 
fitting translocated elephants with a satellite 
collar, before we monitor their movements and 
migratory patterns to identify the best areas for 
conservation and the establishment of corridors 
for elephants,” he said.
 
Dr Goossens said, at the end of the programme, 
a guideline for conflict mitigation, especially 
adapted for plantations, would be established 
within the Central Sabah Managed Elephant 
Range.

6.  A way out for trapped Borneo elephants 
(Malaysia)

Free Malaysia Today - 12.9.2011

KINABATANGAN - Sabah’s many endangered 
species, including the Bornean elephant and 
the orangutan, are finally being helped to safe 
havens via “corridors” through vast oil palm 
plantations that have encroached into their home. 
With the habitats of these mammals becoming 
increasingly fragmented due to the rapid clearing 
of forests for oil palm and other industrial tree 
plantations, animal corridors linking them to 
untouched forests may be the only way to ensure 
their survival.

The State Wildlife Department announced the 
setting of an “elephant corridor” in the Melapi 
village in Sukau, Kinabatangan, which is home 
to an endangered population of the animals 
now trapped by the ever-expanding plantations. 
The newly created corridor stretches for 1km 
and measures about 50m in width and straddles 
the boundary of a wildlife viewing lodge and 
a plantation. It will allow around 200 trapped 
elephants in the lower Kinabatangan wildlife 
sanctuary to move to new foraging areas.

The corridor is part of the elephants’ ancestral 
migration route, which has been disrupted in 
recent years due to deforestation. Working 
closely with Sabah Wildlife Department, BCT 
will initiate the Sabah Mega Ecological Corridor 

Programme, by the end of this year. The idea 
is to identify and determine the strategies that 
could effectively contribute to improving and 
protecting the ecological corridors. <...>

7.  Coordination key to bring down elephant 
deaths along Indo-Nepal border, say experts 

Indian Express - 13.9.2011

Last week, when a tusker died on Indian soil 
after receiving gunshot injuries in Nepal near the 
international border, it once again brought to fore 
a lack of coordination between the two countries 
on the issue of safety of elephants. Forest officials 
and wildlife experts say incidents of elephant 
deaths either by gunshots or by electrocution 
along the Indo-Nepal border has been steadily 
increasing.

What is required is a joint mechanism between 
the two countries so that the elephants can freely 
move across the international border. The area 
covering parts of Nepal, Bhutan, West Bengal 
and Assam in India forms a grand corridor for 
elephants that has been in existence for thousands 
of years. 

The West Bengal Forest Department is already 
working in close co-ordination with Bhutan 
on the movement of the pachyderms. A border 
district co-ordination committee has been formed 
to closely monitor the movement of the elephants 
along the border with Bhutan. Forest officials say 
that every six months a meeting is held between 
the two sides.

The area has also witnessed an increase in the 
elephant population. The latest census carried out 
earlier this year found 560 odd elephants in north 
Bengal. According to forest department, about 
1855 elephants crossed to Nepal in the last one 
decade.

8.  Wild elephants get free meals (China)

China Daily - 10.3.2012

Free “canteens” have been set up for wild 
elephants to reduce the friction with villagers 



72

caused by their return to the improved 
environment of Pu’er in Southwest China’s 
Yunnan province, said Shen Peiping, Party chief 
of Pu’er. A free canteen was set up last year on 
an abandoned 20 hectares in Pu’er’s Mengkuang 
village, where elephants are seen. Farmers were 
hired to plant banana, plantain and corn.

“Elephants have been seen eating at the ‘canteen’ 
quite a few times. We hope that with this food 
source, elephants will pay fewer visits to farmland 
and the conflicts with farmers will ease,” he said. 
More free canteens will be begun if needed.

In the past, wild elephants’ natural habitat shrank 
to make way for of rubber and other types 
of plantations, which were expected to bring 
farmers better earnings. With their habitat - and 
food sources - dwindling, the elephants migrated 
to neighboring countries. In 1995, they began 
to return to Pu’er, where wildlife reserves were 
established, hunting banned, and forest land 
expanded. “Some are newborn elephants, and 
others are from neighboring countries, including 
Myanmar, Laos and Vietnam. <...>

9.  Forest officials suspect anthrax scare at 
Periyar Tiger Reserve (India)

Rang7 - 26.9.2011

The possibility of an anthrax epidemic outbreak 
has led to creating a fearful atmosphere at the 
Periyar Tiger Reserve. Last week the body a 
female elephant was found at Vallakkadavu range 
in the Thekkady range of the reserve. Forest 
officials who carried out a detailed examination 
said that the death has occurred due to unnatural 
conditions and suspect mainly due to anthrax.

The forest veterinary officials suspected 
symptoms of anthrax in the animal and samples 
have been sent for detailed test. Following the 
suspicions the body was not cut open and burnt 
as soon as possible without carrying out a post 
mortem examination, though a final confirmation 
of the disease will only be made after the results 
are out.

According to forest officials, the Anthrax virus 
generally lives for over 30 years. “Even if it is 
Anthrax, the virus must have been alive in the 
soil for such a long time. We don’t think there 
is the possibility of an epidemic outbreak in the 
wake of this incident,” an official said.

Wildlife experts and officials often fear such 
epidemic outbreaks, which can wipe out an 
entire species. Fears of such instances occurring 
are often expressed in case of the Asiatic Lion, 
which is found only in Gir Forest National Park in 
Gujarat. Experts fear that in case of an epidemic 
the entire species can be wiped out in one instant 
and are therefore are actively proposing for the 
lions to be transferred to other National Parks 
around the country as well. This will help to save 
the species in case of a problem in one area.

10.  Nation’s elephants under threat (Vietnam)

Viet Nam News - 4.10.2011

HA NOI - With the death of a large number of 
tame elephants recently concerns have risen 
regarding the threat of extinction in the absence 
of measures to safeguard the animals. Dan Nang 
Long, an elephant keeper from Central Highland 
Dak Lak Province, had one of his elephants killed 
and three others injured in a poaching attack. 
Long said that while he had reported the incident 
to local police, very little existed in terms of 
concrete evidence in confirming the crime.

Determined, Long has subsequently been 
successful in helping detect and bring to justice 
a ring of poachers specialising in elephant tails. 
According to historian Duong Trung Quoc, Viet 
Nam had over 500 wild elephants in 1985, but 
the numbers have since dropped to only 52.

Long expressed his concern regarding extinction 
due to the animals having little opportunity to 
reproduce while the taming of wild elephants 
has been prohibited. The breeder, alongside 
Quoc, recently attended a workshop held in Ha 
Noi where participants shared their views on 
preserving Viet Nam’s remaining elephants. <...>
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11.  Watery grave for elephant in Palani (India)

The Times of India - 7.10.2011

MADURAI - A female elephant looking for 
water in a dam near Palani in Dindigul district 
died as it got caught in the slush in the wee 
hours of Wednesday.  Palani forest ranger K. 
Dharmaraj said that a herd of about 10 elephants 
was frequenting the Porunthalaru dam in Palani, 
for the past one week as water sources inside the 
forests were drying up. The water level in the 
Porunthalaru dam, which is 69 feet high now has 
just knee deep water near the banks and villagers 
said that even in the middle of the dam there was 
more slush of about four feet. 

It is suspected that the female elephant aged 
about 6 years had got caught in the slush and was 
unable to come out due to its weight. The carcass 
of the dead elephant was found bloated and 
floating on Thursday morning and it was pulled 
out using a JCP machine and net and buried late 
on Thursday. A postmortem had revealed that the 
animal’s lungs had decomposed due to filling up 
with slush and mud. 

12.  Electric fencing to be installed to ward off 
elephants (Vietnam)

Sai Gon Giai Phong - 25.2.2012

A 30 km solar electric fencing system will 
be installed along the forest in the southern 
province of Dong Nai this year, to minimise 
conflict between elephants at the Natural and 
Cultural Reserve Park and villagers living in 
close proximity. The Reserve’s director said that 
the fencing, the first of its kind in the country, 
is expected to protect the living habitat of both 
the people and the dwindling elephant numbers. 
The solar fence has been utilised in many 
countries, including India and Cambodia, with 
much success. Authorities have assured that the 
fencing system would be completely safe. It will 
control the animals via sharp, but safe shocks, 
sufficiently memorable to prevent repeat action. 
As many as 1,500 ‘danger’ signs will be installed 
along the fence, which will include eight gates 
for forest rangers and people to pass through.

The province currently has more than ten 
elephants, including male, female and calves, 
living in an area of about 30,000 ha of forest 
protected by reserve staff. In recent years, 
farmers in some communes nearby said the 
elephants continually destroyed their sugarcane, 
mango and cashew fields, amounting to much 
financial loss. They now totally agree with the 
building of the fence as it will deter the elephants 
that trample cultivated crops in search of food. 
Farmers believe the solar fence will sufficiently 
hinder the entry of the wild herd.

During the last three years, the province has 
given nearly VND 4 billion in compensations to 
farmers. Since 2009, nine elephants have died in 
the reserve and the nearby protective forest area, 
eight without a clear reason while one was shot 
dead.

13.  China, Laos will expand nature reserve to 
protect Asian elephant

Bernama - 31.10.2011

China and Laos have signed an agreement 
to jointly build another cross-border nature 
reserve in order to better protect the endangered 
Asian elephant. The second reserve will cover 
20,000 hectares of forest in China and stretch 
across 35,000 hectares in Laos, according to 
the Xishuangbanna National Nature Reserve 
Administration. It will expand the cross-border 
reserve area to over 100,000 hectares after 
connecting it with the first nature reserve that was 
founded in 2009, which covers area of 54,000 
hectares.

It will connect the separated tropical rain forest 
along the border into a bigger, better habitat 
and provide passages for the migration of large 
animals and other wildlife.  The reserve is a part 
of the efforts to set up a safer corridor for the 
migration of the Asian elephant. 

About 250 Asian elephants, the largest land 
animal in Asia, live in the wilderness of 
southwestern China’s Yunnan Province. The 
elephants frequently cross the bordering forest. 
In 2009, the two countries signed an agreement 
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to establish the first cross-border nature reserve to 
protect rare animals like the Asian elephant and 
Indo-Chinese tiger. Cross-border cooperation 
with Myanmar will be carried out in the near 
future.

14.  Wild elephant kills villager in SW China

China Daily - 6.11.2011

KUNMING - A villager was killed by a wild 
Asian elephant in Xishuangbanna Dai auto-
nomous prefecture in Southwest Yunnan 
province. Local police confirmed the death of 
Cao Xiaoer, a resident of Xinshan village in 
the prefecture, was caused by a wild elephant. 
According to Cao’s family, Cao went to gather 
herbs on Friday afternoon and did not return. His 
body was found on Saturday afternoon. Cao’s 
back had bloodstains and wounds to his head, 
chest and legs indicated he had been trampled. 
On the ground, fresh footprints and dung of wild 
elephants were scattered.

Under the protection of the local government, 
the number of wild Asian elephants in the 
rainforests of Xishuangbanna has increased 
to more than 250, about 90% of China’s wild 
elephant population. Since 1991, wild elephants 
in Xishuangbanna have attacked more than 140 
people and destroyed 50,000 tonnes of grain, 
local forestry authorities said one year ago.

The local government used to pay the 
compensation for the elephant attacks, which 
amounted to 3 million to 10 million yuan per year. 
In November 2009, the provincial government 
signed a contract with China Pacific Insurance 
Co., allowing the private insurer to cover some 
of the villagers’ losses.

15.  Jumbo killings: Kingpin nabbed (India)

IBN Live - 8.11.2011

BHUBANESWAR - In a significant breakthrough 
in elephant poaching case, the Similipal Tiger 
Reserve (STR) and Wildlife Crime Control 
Bureau (WCCB) joint team on Monday arrested 
four persons, including the kingpin, for their 

involvement in the jumbo killings. The team 
arrested the kingpin, Mohan Majhi, his two 
associates and Sarfaraz, who acted as middleman. 
They were rounded up from Bakula, a peripheral 
village of STR.

During interrogation, the wildlife officials 
found out an inter-state smuggling racket with 
networks ranging from Orissa and West Bengal 
to Gujarat. “Sources said Mohan was responsible 
for removal of the tushes and handing it over to 
Sarfaraz, who belonged to the same village. 

The three elephants were poisoned around 
October 27, a day after Diwali. Since access to 
the remote pockets of STR is difficult, Mohan and 
his accomplices managed to remove the tushes 
and dispose them of. The arrests have come as 
a boost to the enforcement measures of Wildlife 
Wing against elephant killings in Similipal since 
no such success could be achieved last year when 
close to two dozen elephants had allegedly been 
killed in the park. <...>

16.  Tracking the world’s smallest elephant 
(Malaysia)

Mongabay - 15.11.2011

Researchers have fitted three Bornean elephants 
with satellite collars to track them across the 
Lower Kinabatangan Wildlife Sanctuary, in the 
Malaysian state of Sabah, Borneo. The effort 
means currently five elephants are being tracked. 
The tracking is a part of a collaborative effort by 
the Sabah Wildlife Dept., the NGO HUTAN, and 
the Danau Girang Field Centre (DGFC).

“Extensive agriculture through palm oil 
plantations has considerably reduced the habitat 
of the elephant in the Kinabatangan, therefore 
increasing human-elephant conflicts. The herd 
there, estimated at about 200 to 250 individuals, 
finds it difficult to move between flooded lands, 
swamps, fenced plantations, villages, and nature 
lodges. Moreover, uncontrolled tourism with 
sometimes up to 20 boats aligned along river 
banks, less than 5 meters from where the elephants 
graze, increases the pressure on the herd,” said 
Benoit Goossens, Director of the DGFC. 
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The Bornean elephant (Elephas maximus 
borneensis) is generally considered a prospective 
subspecies of the Asian elephant. It is thought 
to be the smallest elephant in the world. Asian 
elephants are classified as Endangered by the 
IUCN Red List. They are imperiled by habitat 
loss, deforestation, poaching, and increasingly 
human-wildlife conflict. 

17. Elephant population up (India)

Hindustan India - 21.11.2011

Elephant population has increased by 2,000 
in the past 15 years in the country taking their 
number to 28,000, as per the latest data provided 
by environment ministry. The ministry, however, 
said it does not maintain statistics on the death of 
elephants and their disappearance. According to 
the 2007 census, there are 27,669 to 27,715 
elephants in its various reserves and habitats as 
against 25,604 in 1993.

A maximum of 14,005 tuskers are in Tamil 
Nadu, Karnataka, Kerala, Andhra Pradesh 
and Maharashtra followed by 9305-9355 in 
northeastern regions with Assam having the 
highest number of 5281 pachyderms. The census 
of elephants is undertaken at an interval of five 
years and the last was done in 2007.

18.  HC halts relocation of 25-30 elephants 
(India)

Deccan Chronicle - 17.11.2011

In a major relief to elephant conservationists 
and the forest department, the Green Bench of 
Karnataka High Court on Wednesday halted the 
capture and relocation of 25-30 elephants from 
Alur Taluk of Hassan District. The Bench has 
also ordered the Central Government to seek 
advice from the African experts who could 
visit the village and give a fresh perspective on 
the entire human-elephant conflict in Hassan 
District. The decision also came as a big relief 
to the forest department as insiders revealed 
that they were under tremendous pressure from 
the Forest Minister C.P. Yogeshwar and local 
farmers. Mr Yogeshwar on Tuesday had declared 

that the forest department will capture all the 25-
30 elephants from Hassan district and send them 
to training camps to tame the wild elephants.

Incidentally the acting Chief Justice indicated 
that so-called ‘elephant experts’ are not helping 
the court dispose of the matter. “They are 
not here for conservation. They are here for 
something else,” he said. The elephants in Algur 
at the backwaters of Hemavathi are restricted 
to 500 acres of forest. Majority of areas around 
this small patch have been encroached upon and 
there have been no efforts in the past to retrieve 
them. The forest department can now think about 
consolidating the forest land by expanding or 
adding the revenue land to the existing forest 
patch. <...>

19.  UK green group shows how to prevent 
elephant deaths on railway tracks (India)

Times of India - 2.12.2011

PUNE - Radar sensors installed on trains can 
detect elephants crossing or standing on railways 
tracks while an auto-brake function can avoid 
hitting them. Both steps would bring down the 
mortality rate of the elephants, Animal Equity, a 
UK-based animal rights’ organization, have said. 
On an average, trains hit five elephants every 
year and injure scores of other animals.

Last September, seven elephants were mowed 
down in a single incident at Banerhat on the New 
Jalpaiguri and Alipurduar junction stretch. This 
year, so far, four elephants have been run over by 
trains. Scintillating light headlamps with halogen 
or light-emitting diode bulbs, water cannons to 
drive away animals blocking tracks and high-
powered binoculars for train drivers were other 
suggestions made to the environment minister 
and railways minister for implementation. 

Amruta Ubale, representative of Animal Equality 
said “Radar sensors installed on trains can detect 
animals both moving and immobile in front of the 
train and on the tracks. They will also determine 
the distance from the animal and an auto-brake 
function can avoid hits,” she said. <...>
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20.  Australian killed by elephant in Malaysia

The Sydney Morning Herald - 7.12.2011

A pygmy elephant has gored an Australian woman 
to death Wednesday in a remote wildlife park on 
Borneo island in Malaysia. The woman in her 20s 
was trekking with a friend and a Malaysian guide 
in the Tabin Wildlife Reserve in Sabah state on 
Wednesday when they were attacked by the rare 
pygmy elephant, said state wildlife department 
director Laurentius Ambu.

Ambu told AFP that the bull may have been 
startled when the two tourists tried to take its 
photo and charged at them. While the guide and 
one woman managed to get away, the elephant’s 
tusk pierced the other woman’s body and she 
died instantly, he said. Ambu said the women had 
trekked to a mud volcano but were disappointed 
that they didn’t see much wildlife so the guide 
took them back another way and not on the main 
path. Police are questioning the guide. Ambu said 
fatal attacks were rare though single elephant 
bulls are known to be aggressive.

Pygmy elephants, which are about 2.5 m tall 
compared to around 3 m for mainland Asian 
elephants, are unique to Borneo. Authorities say 
the elephant, a sub-species of the Asian elephant, 
is considered endangered with around 1500-2000 
left on Borneo island.

21.  Sri Lanka to spend 100 million rupees to 
minimize human-elephant conflict

ColomboPage - 6.12.2011

COLOMBO - Sri Lanka has allocated 100 million 
rupees in its 2012 budget to implement programs 
to minimize human-elephant conflict and the crop 
damage by the elephants. The government will 
set up four centers for wild elephant conservation 
with the aim of minimizing the human-elephant 
conflict. The centers will be started in a land 
extent of three thousand acres in Veheragala, 
Maduru Oya, Horowpathana and Galgamuwa 
areas in the north central region.  The human-
elephant conflict is escalating in Sri Lanka as 
elephant habitat is encroached by development 

and elephants are rampaging villages in search 
of food. 

A large number of wild elephants have been killed 
by villagers in the recent past mounting pressure 
on the government to act before the situation 
worsens to the level of near extinct of the massive 
mammal. Sri Lanka’s wild elephant population 
has dwindled in the recent years and an elephant 
census conducted by the Wildlife Department in 
August this year found that 5879 elephants are 
currently roaming Sri Lanka’s jungles.

22.  Rampaging wild elephant tramples farmer 
to death on Indonesia’s Sumatra island

Associated Press - 25.12.2011

BANDA ACEH - A rampaging wild elephant 
has trampled a farmer to death on Indonesia’s 
Sumatra island. Nyak Cut, a paramedic, says 
three farmers in Geumpang village in Aceh 
province were trying to drive away a herd of wild 
elephants from their fields Saturday when one of 
the animals charged, sending the men fleeing. Cut 
says one of the farmers, 60-year-old Muhammad 
Amin, was trampled to death after he stumbled 
and fell. He says villagers have threatened to kill 
the elephants if authorities fail to protect their 
farms. 

Only 3000 Sumatran elephants are believed to 
remain in the wild. They’re threatened by their 
shrinking habitat, with jungles being cleared for 
commercial farming or felled for lumber. The 
elephants sometimes venture into inhabited areas 
in search of food.

23  Efforts to help save elephants end in failure 
(Vietnam)

Viet Nam News - 29.12.2011 

DONG NAI - Half of the wild elephants in Dong 
Nai Province have been wiped out in recent 
years, despite steps taken by the Prime Minister 
to save them. A project that he initiated five years 
ago to provide them with sanctuary in three 
“elephant” provinces by the year 2010 failed to 
get underway in the province. Under the plan, 



77

Dong Nai in the south, Nghe An in the centre and 
Dak Lak in the Central Highlands were to co-
operate with relevant bodies to protect the rare 
beasts. The decision was made after the number 
of wild elephants fell from as many as 2,000 in 
1975-80 to only 100 in 2006.

Recently, farmers took over forest land for 
cultivation, restricting their living and feeding 
areas. Nguyen Huu Ly, chairman of the Vinh Cuu 
District People’s Committee said this apparently 
outraged the hungry elephants, who started 
feeding on farmers’ crops, particularly at night, 
destroying the crops in the process. Since 2007, 
the province has spent more than VND3 billion 
(S$185,705) compensating local residents whose 
farms have been damaged.

In the last two years, nine wild elephants in the 
province have been found dead and now only 
nine survive. The project to save them was not 
implemented because authorities at different 
levels could not decide if funds to run it should 
be from the State or provincial budget, said Dao.
Meanwhile, Ha Cong Tuan, director of the Viet 
Nam Administration of Forestry under MARD, 
said the project was being implement by Dong 
Nai authorities so the work of allocating funds 
should be borne by the provincial People’s 
Committee. <...>

24.  Smuggling ring threatens wild elephants 
(Thailand)

MCOT - 10.1.2012

Thailand’s wild elephants are at an increasingly 
higher risk of extinction than ever before despite 
being officially protected. On average three of 
the giant animals have been hunted down and 
killed in each of the past two years, according to 
statistics from the Department of National Parks, 
Wildlife and Plant Conservation. The carcasses of 
four male pachyderms were found after the New 
Year in Phetchaburi’s Kaeng Krachan district. 
Hunters shot the animals with a powerful gun 
in their foreheads, while destroying evidence by 
cutting out the front of the skulls, burning bullet 
holes, and the elephant corpses themselves. Ivory 
tusks, tails, and sexual organs were taken.

National Parks, Wildlife and Plant Conservation 
Department experienced this type of elephant 
hunting for the first time in the country. Earlier 
foreign hunters were suspected, as the scene 
was similar to a Bengal tiger hunt where two 
Vietnamese men were arrested. However, latest 
reports clues indicate that a smuggling ring is 
involved. The elephants’ organs were sent to 
restaurants in Phuket for foreign customers. 
Elephant flesh is not usually consumed by Thais.

The suspected ring of smugglers have been 
hunting in the western forests along the Myanmar 
border. Ethnic minorities living near the border, 
usually do the job. Also baby elephants are 
captured to be trained and reared for elephant 
shows at home and overseas. There are now only 
some 1,750 elephants left in Thailand’s forests 
countrywide. <...>

25.  Sumatran elephant upgraded to critically 
endangered status (Indonesia)

The Guardian - 24.1.2012

The Sumatran elephant has been placed on the 
list of critically endangered species after losing 
half of its population in a single generation, 
prompting calls from conservation groups for 
emergency measures to halt the destruction of 
its habitat. Deforestation is seen as the primary 
reason for the collapse in numbers in Indonesia. 
The animal is now at risk of becoming extinct 
within decades.

The International Union for the Conservation 
of Nature (IUCN) upgraded the risk assessment 
after tracking the loss of 69% of the animal’s 
habitat over the past 25 years. With their home 
forests burned, felled or converted to plantations, 
the wild population has fallen to no more than 
2800.

In its latest “red list” of threatened species, the 
IUCN noted that many of the remaining elephant 
communities were likely to disappear because 
they do not live in protected areas and there is a 
high risk of conflicts with humans. It cited studies 
showing that at least six herds disappeared 
between 2007 and 2009 in Riau province - a 



centre for the paper, pulp and palm oil industries. 
“That this pattern will continue seems certain,” it 
warned. <...>

However, without more public pressure or 
more funds, the Indonesia authorities are likely 
to continue to support or turn a blind eye to 
the loggers and plantation owners. The threat 
upgrade follows a flood of grim conservation 
news due to poaching, habitat loss and a lack of 
awareness among consumers.

The Javan rhino was declared extinct in Vietnam 
in October after the last one was found dead with 
a bullet in its leg and its horn sawn off. A month 
later, it was followed by Africa’s western black 
rhinoceros and warnings that the Sumatran rhino 
is on the brink of extinction in Indonesia.

26.  Elephants fighting back in southern 
Vietnam

Thanh Nien News - 24.2.2012 

A herd of wild elephants have been ravaging 
farmers’ fields in the southern province of Dong 
Nai for a week-and-a-half, according to local 
forest management authorities. The elephants 
have eaten up fields of corn, sweet potatoes, 
cassava and sugarcane in Hamlet 2 near the Vinh 
Cuu Nature Reserve in Phu Ly Commune, Vinh 
Cuu District. The elephants usually show up at 
midnight and stay until the following morning, 
the residents said, adding they may have been 
unable to find food in the forests during the dry 
season. The elephants are living in a protected 
forest of around 30,000 hectares in Dong Nai, 
stretching from Cat Tien National Park to the 
Vinh Cuu Nature Reserve.

Dang Van Nhon, chief of Hamlet 2, said he had 
sought permission from district government 
to establish a quick-reaction team to instruct 
residents on how to avoid the elephants and 
to protect the animals from being killed by 
terrified residents. At least nine elephants have 
died in Dong Nai forests since 2009. Local 
authorities, however, have not made any official 

announcements about the exact reasons for the 
deaths.

According to conservation experts, a shrinking 
habitat and scarce food resources for elephants 
have led to conflicts between humans and 
elephants. The Dong Nai Forest Management 
Department said there are only around 15 wild 
elephants left in the province. Experts have 
warned that the wild elephant herd in Dong Nai 
may become extinct in the near future.
 
27.  The elephant on rampage was blind: Vet 
(Sri Lanka)

Times Online - 29.10. 2011

The elephant that went on the rampage damaging 
as many as 50 vehicles on Saturday close to 
Kekirawa has been found to be blind, according 
to a Veterinary surgeon. In addition to loss of sight 
in both eyes it also has suffered gunshot injuries 
earlier. The Surgeon Chandana Jayasinha said 
that since the elephant is without its sight in both 
eyes it was difficult to treat the animal, which has 
now traveled about 35 km away from the original 
area where it caused damages. It is currently in 
the reserves of the Kalawewa tank.

Villagers blame the Wild Life officials for 
mishandling the situation and allowing the 
elephant to go on the rampage damaging 
vehicles. They claimed that when the elephant, 
a tusker was cornered in a garden the officials 
had fired warning shots prompting the animal to 
get to the road and start attacking the vehicles. 
However, Wildlife officials said that most of the 
vehicles had parked in the area and come to look 
at the elephant instead of passing by and helping 
the officials to clear the location to ensure safety 
of the people. “Some people were even running 
behind the animal who was already in a state of 
panic and at one point the elephant threateningly 
turned back at the crowds’, he said. The elephant 
went on the rampage at Thibbatuweva in 
Kekirawa for several hours Saturday  morning, 
forcing people to flee in all directions for safety 
while it also created a traffic chaos.
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