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Sustainability of Asian Elephant Conservation: 
Linking Conservation and Sustainable Development

Arnold Sitompul (Editorial Board Member)

E-mail:  asitompul@hotmail.com

The conservation of large mammals like 
the Asian Elephant is far more complicated 
compared to that of other small species, such as 
insects. Elephants require a large habitat area to 
live, and therefore often compete with humans. 
Rapid human population growth, particularly in 
the Asian region, has resulted in the conversion 
of extensive elephant habitat into development 
such as agricultural areas and human settlements. 
To reduce poverty in the community, most 
governments in developing countries in 
Asia prioritize economic development. As a 
consequence, the protection of elephant habitat 
is always in conflict with development programs. 
This experience can be found in most Asian 
elephant range countries and is predicted to 
continue in the next five decades. 

Scientists, on the other hand, suggest the need to 
focus elephant conservation strategy on habitat 
protection such as by creating new protected 
areas. Despite the importance of these strategies, 
the implementation is very difficult. This is 
probably due to the limited direct economic 
benefit given by the protected area to the local 
economy.  As a result, it is difficult to get the 
establishment of new protected areas endorsed 
by the community and the government. In this 
complex situation, we need to develop a more 
innovative and sustainable elephant conservation 
strategy, such as by linking elephant conservation 
directly to economic improvement at local and 
national levels.

Many studies have identified the major issues 
in elephant conservation in the Asian region 
as habitat loss, poaching and human-elephant 
conflict. These issues are strongly linked to 
extensive poverty, which causes low economic 
growth. If the community continues to live in 
poverty, and if the national economic growth 

remains low, it will be very difficult to ensure the 
sustainability of elephant conservation. In this 
context, linking elephant conservation to local 
economic development in a local community is 
critical.

The important challenge is how to develop an 
elephant conservation strategy that can be strong-
ly linked to economic development. Elephant 
conservation and economic development can 
be linked to at least three issues. First, elephant 
conservation through habitat preservation can 
have a direct economic benefit on the people 
as it will ensure the sustainability of ecosystem 
services (such as clean water supply, local 
climate control and prevention of natural 
disasters). This issue might have been raised 
by a few conservation programs. However, the 
implementation is very limited and mostly for 
valuation purpose only. For example, many 
studies have confirmed that elephant habitat 
provides substantial ecosystem services such as 
water supply for agriculture, carbon sequestration 
to reduce climate change, and prevention of 
extensive floods and landslides. All these services 
need to be economically valuated and used to pay 
for the management of elephant habitat including 
the implementation of community development 
programs in areas adjacent to elephant habitat. 
Payment for Environmental Services (PES) 
or Carbon Credit schemes need to be included 
as an integral part of development programs 
and the heavily embedded in national strategic 
development plans.

Second, elephant conservation can have a 
direct impact on economic development in the 
community through the operation of sustainable 
ecotourism programs. This initiative has been 
successfully implemented in some countries 
(e.g. Thailand) but need to be expanded in 
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other elephant range countries. It is important 
to integrate professional tourism programs 
involving intensive marketing strategies with 
elephant conservation programs. The direct 
economic benefits from tourism will contribute 
value to elephant conservation programs. 
Therefore, elephant conservation programs will 
be seen as a strategic national program that can 
directly contribute to the national economy. 

Third, elephant conservation through the market 
education program can support sustainable 
industries with the requirement to produce 
sustainable products that will be accepted in the 
market. In this way, the global market can play 
an important role in protecting the environment 
through the recognition of products resulting 
from sustainable management (eco consumer 
demand). Market pressure can ensure the private 
sector will improve their business behaviour 
to become more sustainable and produce eco 
friendly products. 

For example, oil palm, pulp and paper industries 
are currently making a significant contribution 
to Indonesia’s economic growth. Most of these 
industries are located in Sumatra and are mostly 
oriented to land based production. As a result, a 
significant extent of elephant habitat is converted 
to oil palm and pulp and paper plantations. Such 
business activities need to be re-evaluated in 
the future. Producers need to be aware that their 
products will only be accepted by buyers when 
produced through sustainable management. 
If there is control from buyers (including 

both government-owned and privately-owned 
companies), then there will be a chance to 
stop the conversion of elephant habitat to large 
scale plantations. In this case, conservation as 
a concept of market education and awareness 
is critically important. Furthermore, elephant 
conservation programs should acknowledge best 
practices from the private sector that promote 
sustainable products. It is, therefore, important 
to enhance direct collaboration with the private 
sector to promote “elephant friendly” practices in 
their concession areas.

Implementing the above issues at national 
level is a challenging task. However, this is not 
impossible, if all stakeholders on the national and 
global levels are willing to work together to find 
a solution. I strongly recommend that elephant 
conservation be further developed on a broader 
context. The traditional conservation strategy 
should be expanded to be more advanced, such 
as by introducing the concept of sustainable 
development and green economy. If the concept 
is applied, it will be more likely to get political 
support from the government, and social support 
from the community. Furthermore, the private 
sector, an important stakeholder in elephant 
conservation activities, will be more willing 
to include the conservation agenda in their 
business plan. When all stakeholders recognize 
the significance of the conservation agenda as a 
“need” and not simply as an “obligation”, then 
it will be much easier to convince them that it is 
important for elephants to exist on this planet to 
ensure human existence in the future.

Tourists can easily observe elephants in the Minneriya National Park (Sri Lanka)
Photo by Jennifer Pastorini
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Past, Present and Future of Wild Elephants in Maharashtra, India

Prachi Mehta* and Jayant Kulkarni

Wildlife Research and Conservation Society, Pune, Maharashtra, India
*Corresponding author:  prachimehta1@gmail.com

Abstract.  From 2002 onwards, wild elephants began extending their range into 
Maharashtra State from the adjoining state of Karnataka. At present, three groups 
comprising a total of 11 elephants have become resident in Kolhapur and Sindhudurg 
Districts of Maharashtra. The intensity of crop damage is high because the elephants are 
feeding on plantation crops that are available throughout the year. From 2002 to 2013, 
Maharashtra recorded 10,200 crop damage cases by elephants, 13 elephant deaths and 10 
human deaths, and paid Rs. 90,248 million (US$ 1,641 million) as crop compensation to 
farmers. Efforts are required to maintain the integrity of forests in the area by disallowing 
commercial plantations. Involvement of farmers in crop guarding will help reduce crop 
damage and quantum of ex-gratia payment. 

Introduction

Maharashtra State in western India did not have 
resident wild Asian elephants (Elephas maximus) 
in the recent past, though there are records of their 
sporadic presence. The 17th century Maharashtra 
Gazetteer mentions the presence of elephants in 
Dhule and Nandurbar Districts in North-Western 
Maharashtra (Chitam-palli 1983). In 1940 the 
Maharaja of Kolhapur introduced a few wild 
elephants from Karnataka to the Radhanagri 
Wildlife Sanctuary but the elephants returned to 
Karnataka (Chitampalli 1983). In 1956 a tusker 
that ventured into the Amboli forest in Kolhapur 
District from North Kanara District of Karnataka 
was killed (Dharmakumarsinhji 1998). In 1960 
another tusker entering Ajra Range in Kolhapur 
District and damaging crops was chased away 
by local people to the forest of Chowkul in 
Sindhudurg District and from there the elephant 
returned to Karnataka (Dharmakumarsinhji 
1998). 

The above incidents refer to the region of Western 
Maharashtra adjacent to Karnataka State. There 
are also some records pertaining to Eastern 
Maharashtra. An incident in the 1960s refers to 
a stray elephant herd from Orissa State venturing 
into Allapalli forests of eastern Maharashtra 
(Chitampalli 1983). There are several pits in 

Nawegaon Sanctuary in eastern Maharashtra 
for capturing elephants suggesting that wild 
elephants may have entered the area many years 
ago (Chitampalli 1983). Therefore, it appears 
that elephants have been making forays into the 
eastern and western parts of Maharashtra State 
since a long time without becoming resident. 

During early 1970s, North Kanara District had 5 
herds totalling about 130 elephants who roamed 
in the fragmented forests raiding crops and 
getting persecuted by farmers (Nair & Gadgil 
1980; Prasad et al. 1980). By 1980, most of the 
elephants were shot by people and only 2 isolated 
herds remained with very few elephants (Gadgil 
1985; Daniels et al. 1995). Since 1997, the 
elephants in North Kanara made steady northward 
movements till they reached Maharashtra (Mehta 
et al. 2011). In 1997 elephants from Dandeli-
Anshi Tiger Reserve (DATR) in North Kanara 
moved north towards Golihalli and Nagargalli 
Ranges of Belgaum District, reaching Khanapur 
in 2001. Kolhapur and Belgaum Districts of 
Karnataka are located on the Eastern side of 
the Western Ghats at an elevation of 500 to 700 
masl, while the coastal Sindhudurg District of 
Maharashtra is at a lower elevation. Between 
them are extremely steep escarpments of the 
Western Ghats. There are very few routes that 
elephants can take to descend from the Deccan 
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plains to the coast across the escarpment. One 
of the routes is from Maan Village in Belgaum 
District to Mangeli Village in Sindhudurg District 
that was used by elephants to enter Maharashtra 
for the first time in recent history. 

The present instance of range extension of 
elephants into Maharashtra began in November 
2002 when a group of seven wild elephants 
entered Mangeli village of Sindhudurg District 
in Southern Maharashtra. After staying in the 
area for two weeks they went back to Karnataka. 
The elephants returned in April 2003 by the 
same route in a group of 11. There were sporadic 
reports of 2, 5, 7 and 11 elephants making to 
and fro movements throughout the year. During 
2004-05 the elephants extended their range to 
enter Sawantwadi Range of Sindhudurg District 
and the state of Goa (Kulkarni et al. 2008). 

In November 2004 the Forest Department 
launched an operation wherein 16 elephants were 
driven back to Karnataka, but four elephants 
remained behind. Meanwhile, in November 2004 
another group of seven elephants from Karnataka 
entered Chandgad Range of Kolhapur District in 
Maharashtra. They left the next day but came 
again in a bigger group in February 2005 and 
remained in the area till May 2006. (Kulkarni et 
al. 2008). By 2007 the elephants consolidated 
their range in Maharashtra and settled in Kudal 
Range of Sindhudurg District, and Chandgad 
and Ajra Ranges of Kolhapur District (Fig. 2). 
Gradually the elephants discovered other routes 
for moving between Kolhapur and Sindhudurg 
Districts. There were also some routes that were 
used for crossing from Karnataka to Kolhapur 
and from Sindhudurg to Goa.

In 2009, bowing to public pressure, the 
Maharashtra Forest Department conducted an 
operation to capture and translocate elephants 
from Sindhudurg. Four elephants were captured. 
Two died during the operation, one of which 
was a juvenile that had previous injuries. The 
remaining two were released near Kankumbhi 
in Karnataka, which is about 100 km away from 
the place they were captured, but both elephants 
came back to the same region within a week. 
(RFO Sawantwadi, pers. comm.). 

At present (2013) there are three elephant groups 
in Maharashtra. One group consisting of a tusker, 
a female, a juvenile and one calf is in Chandgad 
Range of Kolhapur (DCF Kolhapur, pers. 
comm.). Another group consisting of a tusker, 
2 females and 1 calf is in Kudal Range and the 
third group of 1 tusker, 1 female and 1 calf is near 
Tilari Reservoir in Sindhudurg District (DCF 
Sawantwadi Division, pers. comm.).

Our study was carried out during 2007-08 and 
2010-11 to assess crop and economic damages 
due to elephants and its impact in Maharashtra.

Methods

Study area

The study area comprising of Kolhapur and 
Sindhudurg Districts, is located in southwest 
Maharashtra (Fig. 1). Although Sindhudurg has 
higher forest cover (49.3% of the district) than 
Kolhapur (23.1% of the district), forests in both 
districts are fragmented (Kulkarni & Mehta 
2013). 

Sindhudurg is the southernmost coastal district 
of Maharashtra and lies between the Arabian Sea 
to its west and the Western Ghats on the east. 
Sindhudurg District has an altitude ranging from 

Figure 1.  Map of Maharashtra-North Kanara 
landscape.
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sea level to 904 masl at Amboli. The main forest 
types are tropical semi-evergreen and moist 
deciduous. Kolhapur District is located mainly on 
the Deccan Plateau with its western border lying 
on the eastern slopes of the Western Ghats. The 
main forest types are tropical semi-evergreen, 
moist mixed deciduous and dry deciduous.

Methodology

The entry points of elephants from Karnataka to 
Maharashtra and movement of elephants between 
Kolhapur and Sindhudurg were identified by 
field surveys and interviews with local villagers 
and Forest Department field staff. The identified 
entry points and routes were surveyed on foot 
and GPS positions taken (Fig. 2). Data on crop 
damages and ex-gratia payment was obtained 
from the Forest Department and used to derive 
patterns of elephant movement. 

Selectivity of individual crops by elephants 
was estimated using Jacob’s selectivity index. 
Selectivity is calculated using the formula:

S = (r - p) / (r + p - 2rp)
Where r is the proportion of crop damage cases 
for the particular crop and p is the proportion of 
area under the crop compared to total area under 
crops in the district. Selectivity ranges from -1 to 
1 where -1 indicates complete avoidance and 1 
indicates high preference. Area under cultivation 
for each crop was obtained from Agriculture 
Department records. Value for crops damaged 
was calculated according to Government rates.

Results and discussion

Crop damage in Kolhapur District

From 2004 to 2013, Kolhapur District recorded 
3,254 cases of crop depredation by elephants. The 
peak crop damage took place from 2005 to 2009. 
From 2004 to 2013, Kolhapur District paid Rs. 
8.14 million (US$ 148,000) as ex-gratia payment 
to the affected farmers. The total number of crop 
damages in Sindhudurg from 2002 to 2013 was 
almost twice that of Kolhapur with 6,946 cases 
reported for which a total ex-gratia payment of 
Rs. 82 million (US$ 1.49 million) was paid.

Of the two affected forest ranges in Kolhapur 
District, Chandgad Range was most affected by 
crop depredation by elephants. Of 3254 cases, 
2042 (62 %) were in Chandgad Range (Fig. 3). 
From 2011 onwards, elephants were active again 
in Chandgad and Ajra Ranges. From 2002 to 
2013, Rs. 4.9 million (US$ 89,000) has been paid 
for crop damage in Chandgad Range (Fig. 4).

Figure 2.  Range extension by elephants from 
Karnataka to Maharashtra and Goa.

Figure 3.  Range-wise crop damage cases in 
Kolhapur District.

Figure 4. Range-wise ex-gratia paid in Kolhapur 
District.
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Crop damage in Sindhudurg District

In Sindhudurg District, Dodamarg Range had 
the most (40 %) crop damage cases followed by 
Kudal (27 %) Sawantwadi (21%) and Kadawal 
Ranges (11%). In 2007-09, crop damage reached 
a peak in Dodamarg Range with 640 cases. From 
2009 onwards crop damage in Dodamarg Range 
decreased while it began to show an increase in 
Kudal and Sawantwadi Ranges (Fig. 5).

In Sindhudurg District, highest ex-gratia of Rs. 
40 million (US$ 0.75 million) has been paid in 
Dodamarg Range, followed by Kudal Range (Rs. 
19 million, US$ 0.35 million) and Sawantwadi 
Range (Rs. 10 million, US$ 0.21 million; Fig. 6).

Types of crops damaged 

In Kolhapur sugarcane was the prime target 
of elephants forming 57% of all crop damage 
cases (Fig. 7). Other crops such as paddy (7%) 
and banana (5%) were raided in much lower 
proportions. In Sindhudurg (Fig. 8) the main 

crops damaged were coconut (30 % of cases), 
paddy (28%), banana (15%), areca nut (13%) 
and bamboo (5%). Together these five crops 
accounted for 89% of crop damage cases. The 
crop damage in Sindhudurg was heavily tilted 
towards plantation crops since these formed a 
high percentage of the area under cultivation.

Annual pattern of crop damage 

In Kolhapur, crop raiding mainly takes place 
from January to May and then again in November 
and December with a peak in February. There is 
hardly any raiding from June to October (Fig. 
9). Sugarcane raiding is much higher than other 
crops for all months except November when it is 
surpassed by paddy. In Kolhapur, paddy forms 
the major proportion of raids on cereal crops. 
Sugarcane is raided for seven months of the 
year, followed by paddy (5 months), banana and 
maize (3 months) and sweet potato (2 months). 
Other crops such as coconut, groundnut, cashew, 
jackfruit, finger millet and bamboo are raided 
for a period of 2 to 3 months. Incidence of raids 
on banana are recorded from February to May, 
maize from January to May, and Sweet potato in 

Figure 6.  Range-wise ex-gratia payment for 
Sindhudurg District.

Figure 5.  Range-wise crop damage cases for 
Sindhudurg District.

Figure 7.  Types of crops damaged by elephants 
in Kolhapur District.

Figure 8.  Types of crop damaged by elephants 
in Sindhudurg District.
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December. There are a few cases of depredation 
on chilli from June to September.

The crop depredation pattern in Sindhudurg is 
distinctly different from Kolhapur as it occurs 
throughout the year (Fig. 10). The number of 
cases of non-cereal crops is much higher than 
cereal crops in most months. From July onwards 
the number of cases of cereal crops increases and 
is highest in October. The cases of cereal crops 
are mostly paddy with a few of finger millet. 
Raiding of cereal crops is quite high from July to 
November corresponding to the paddy and finger 
millet ripening season. Damage to coconut is 
fairly high in most months of the year. Elephants 
raid coconut and paddy for 9 months of the year, 
banana for 10 months, areca nut, bamboo and 
jackfruit for 3 to 4 months.

Crop selectivity and area damaged

Elephants show a high preference for banana, 
areca nut and coconut in Dodamarg Range of 
Sindhudurg District. They show a high preference 
for sugarcane in Chandgad Range of Kolhapur 
District. Paddy is a preferred crop in both sites. 

Surprisingly, selectivity for coconut is negative 
in Sindhudurg though most people consider 
coconut to be a highly preferred food plant of 
elephants (Fig. 11). 

Economic value of crop damage

The plantation crops coconut and areca nut show 
a high economic value while paddy shows a much 
lower economic value of damage. Economic 
value of damage to banana is also higher than 
paddy though the area under banana crop is much 
lower than paddy (Tables 1 & 2).

Figure 9.  Monthly pattern of crop damage in 
Kolhapur District.

Figure 11.  Selectivity for various crops in 
Chandgad and Dodamarg Ranges.

Figure 10.  Monthly pattern of crop damage in 
Sindhudurg District.

Table 1.  Area (in ha) of individual crops damaged 
by elephants (2005-06).
Crop Chandgad 

Range
Dodamarg and 

Sawantwadi
Paddy 8.9 82.6
Sugarcane 86.0
Coconut 73.1
Banana 0.4 23.0
Cashew nut 1.0 12.7
Areca nut 12.2
Finger millet 2.0 3.1
Sweet potato 4.5
Bamboo 4.4
Jackfruit 3.5
Mango 1.9
Groundnut 1.2
Potato 0.3
Chilli 0.3
Maize 0.2
Teak 0.1
Total 104.8 216.6
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Ex-gratia payment 

About 325 crop damage cases are recorded every 
year in Kolhapur District for which on average 
Rs. 2,400 (US$ 44) is paid, while in Sindhudurg 
District almost double the number i.e. 630 cases 
are recorded per year with an average of Rs. 
12,000 (US$ 220) paid (Table 3). The amount paid 
in Sindhudurg District is much higher because 
the majority of cases related to plantation crops 
such as coconut and areca nut that have a high 
ex-gratia payment rate of Rs. 2000 per tree (US$ 
40) as they are considered high value crops. The 
main crop in Kolhapur District is sugarcane, the 
ex-gratia payment rate for which is relatively low 
at Rs. 400 (US$ 7) per ton.

Ex-gratia payment is a relief to the affected 
farmer and therefore it should not be a means of 
monetary benefit. While the ex-gratia payment 
for each coconut tree was Rs. 2000 (US$ 36), the 
plantation owners are demanding Rs. 5000 (US$ 
91) to bring it on par with the rate in Goa State.

Table 2.  Estimated value of damage (in US$) to 
major crops in the two Districts (2005-06).
Crop Sindhudurg Kolhapur
Coconut 132,810 -
Areca nut 48,982 -
Banana 8,272 -
Paddy 4,090 -
Sugarcane - 25,000
Total 194,154 25,000

In Dodamarg and Sawantwadi Ranges of 
Sindhudurg district many commercial plantation 
owners are residents of South India. The farms 
are managed by employees and often crop 
protection measures are not in place. Because of 
the large farm size and amount of crops damaged 
the Forest Department has to pay large amounts 
of compensation. A few such farmers have 
received payments of Rs. 600,000 to 1,500,000 
(US$ 10,900 to 27,000) while the subsistence 
farmers whose agricultural crops are damaged 
cannot get more than the prescribed upper 
limit of Rs. 15,000 (US$ 267) (Kulkarni et al. 
2008). Although the quantity of crop damaged 
and monetary loss may be less in the case of a 
marginal farmer, he suffers more because he loses 
a large share of his food production for the year. 
At present plantation owners can get unlimited 
ex-gratia payment. Therefore there is no pressure 
on them to protect their crops. In Zimbabwe, 
Kenya and Mozambique, 80 % reduction in crop 
damage was observed where the farmers took 
up active guarding in their own fields (Parker & 
Anstey 2002; Parker et al. 2007). Linking ex-
gratia payment to crop guarding measures taken 
by the farmers may motivate farmers to actively 
guard the crops. 

Encounters with elephants

Since 2002, 10 human deaths and 21 human 
injury cases have taken place due to conflict with 
elephants in Kolhapur and Sindhudurg Districts. 
There have been no deaths in Kolhapur District 
since 2006. In Sindhudurg District the last death 
was in 2008. The number of human injury cases 
was higher in Sindhudurg District than Kolhapur 
District (Table 4).

In the initial period when elephants arrived 
in Maharashtra, there was very little public 
awareness on keeping a safe distance from wild 

Table 3.  Average ex-gratia payment (in US$) per 
case for crop depredation in the two Districts.
Year Kolhapur Sindhudurg
2003-04 - 310
2004-05 48 283
2005-06 73 257
2006-07 48 283
2007-08 44 174
2008-09 24 255
2009-10 42 77
2010-11 34 228
2011-12 39 178
2012-13 75 180

Table 4.  Total ex-gratia paid (in US$) for human 
deaths and injury from 2004 to 2013.
District Deaths Ex-gratia Injury Ex-gratia
Kolhapur 5 14,544 6 2,096
Sindhudurg 5 18,180 15 10,519
Total 10 32,744 21 12,615
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elephants. All the encounters between people and 
elephants took place in daytime. Therefore it is 
likely the people failed to detect the presence 
of elephants or did not realize the risk of being 
close to elephants. For example a forest labourer 
lost his life as he was fascinated by a sub-adult 
elephant and ventured closer for a better look. 
In some cases, especially in Gadhinglaj Taluka 
of Kolhapur District, people took to pelting the 
animals with stones. In one such incident the 
elephant charged and killed one person. Three 
persons were injured during elephant driving 
operations in Sindhudurg District.

Elephant deaths

There have been 13 elephant deaths in 
Maharashtra between 2002 and 2010. Of 
these, 7 elephant deaths have been recorded in 
Kolhapur District and 6 in Sindhudurg District 
(Table 5). Although most elephant deaths have 
been classified as natural deaths, many of them 
are due to retaliatory actions by the farmers in 
Maharashtra and Goa. 

Conflict mitigation measures taken by Forest 
Department

The Kolhapur and Sawantwadi Divisions are 
following various practices to manage the 
human-elephant conflict in their area. This 
includes regular tracking of elephants in order to 
alert farmers of elephant presence in their area, 
conducting elephant drives, making water holes 

and fodder plots, and construction of elephant 
proof trenches (EPT) and solar fences. The 
barriers are constructed between Maharashtra 
and Karnataka state, on the Reserve Forest 
boundaries and district boundaries. 

Management of elephant conflict in Maharashtra

EPTs and solar fences in Maharashtra have 
several drawbacks (Kulkarni & Mehta 2011). 
Firstly streams and water courses are common. 
It is impossible to construct EPTs across streams 
and gaps remain. Secondly the entire landscape 
is occupied by humans. Because of this there 
are roads and pathways that cross barriers 
everywhere and this defeats the very purpose of 
barriers. Most government owned solar fences 
were dysfunctional owing to lack of maintenance 
while privately owned fences were in working 
condition. In Karnataka, poor performance of 
Forest Department constructed barriers was 
attributed to lack of responsibility of maintenance 
(Nath & Sukumar 1998; Kulkarni et al. 2007).

Managing elephants in Sindhudurg is difficult 
because of the hilly terrain and high interspersion 
of private land and forest. The forest blocks in 
Kolhapur are less fragmented than Sindhudurg 
and the terrain in Chandgad and Ajra Ranges is 
relatively flat, so it is easier to manage elephants 
in Kolhapur. Managing conflict with elephants 
effectively requires minimizing crop damage 
by active crop guarding by local farmers and 
preventing encounters with elephants.

Table 5.  Elephant deaths in Kolhapur and Sindhudurg Districts from 2006 to 2010.
Year Range Location Deaths Composition Cause of Death
2006 Chandgad Jelugade 4 3 Females, 1 Male Electrocution
2006 Radhanagri Pharale 1 1 Male Pneumonia 
2008 Chandgad Patne 2 2 Males Falling into well
Total Kolhapur District 7
2004 Sawantwadi Shrirange 1 Calf Malnutrition
2009 Kudal 2 Male During tranquillization 

and capture operation
2009 Nivaje 1 Sub-adult female Worm infection
2009 Bawlat near Danoli 1 Male calf Wounds on mouth and 

hip inflicted by people
2010 Kudal Rangana Tulsuli 1 Male Natural
Total Sindhudurg District 6
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At present many villagers in Dodamarg Range 
in Sindhudurg District are selling private forest 
land and farmland to plantation owners from 
Kerala and Tamil Nadu. These entrepreneurs 
clear existing forests and now plant oil palm, 
rubber, coconut and banana (Fig. 12). In Mangeli 
the local community owns large areas of land in 
a system known as community forest or Kumri. 
The total Kumri land with the community is 
nearly 10,000 acres (Kulkarni & Mehta 2013). 
Conversion of these private forests to plantations 
will result in forest fragmentation and may 
increase human-elephant conflict. The forest in 
Chandgad Range is subject to anthropogenic 
pressure and encroachment, causing degradation 
of elephant habitat. These should be protected 
and restored.

Importance of involving local community

Studies on human wildlife conflict have 
indicated that for successful conflict resolution 
decentralization of responsibility is very 
important (Osborn & Anstey 2002). Whenever 
the entire responsibility of reducing the conflict 
is on the government, it has met with poor results 
(Hill et al. 2002; Osborn & Parker 2002; Kulkarni 
et al. 2008; Zimmerman et al. 2009; Mehta et al. 
2011). Under the present system in Maharashtra 
while the government spends a lot of money 
in installing fences, barriers, conducting drive 
operations, vigilance, patrolling and making 
ex-gratia payments to affected people, local 
communities act as observers. This culture 
of dependency is not effective in resolving 

the conflict as local people are unwilling to 
take active steps to prevent crop damage. We 
suggest initiation of community-based conflict 
management by introducing low-cost and simple 
crop protection measures such as setting up 
community guarding and use of trip alarms, 
chilly smoke, chilly rope and bee-hive fences in 
the area to keep the elephants out of crop fields. 
Implementing such initiatives in North Kanara 
region has met with considerable success (Mehta 
et al. 2011; Mehta 2012).

Future of elephants in South Maharashtra - 
North Karnataka

Presence of a small population of elephants 
in Maharashtra does not add much to the 
conservation value of elephants as a whole. 
However it has greater significance as these 
elephants are part of the North Kanara elephant 
population. An inter-state elephant reserve will 
help in preventing further fragmentation of forests 
in this region. There needs to be coordination 
and dialogue between forest officers of the two 
states in terms of objectives, strategy and action 
to be taken for management of elephants. A 
broader view is also necessary in terms of species 
conservation beyond day to day management of 
human elephant conflict. Although the number of 
elephants in Maharashtra is very few at present, 
it is likely to increase in the future. This has value 
for long-term elephant conservation across the 
two States. 
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Introduction

As the human population encroaches upon 
natural habitat, animals find themselves 
increasingly in competition with people for space 
and resources (Pimm et al. 1995; Balmford et 
al. 2001). Large herbivores and carnivores are 
particularly affected by this conflict and are 
either critically endangered or rapidly declining 
as a result of it (Woodroffe & Ginsberg 1998). 
Human-elephant conflict (HEC) is a key example 
of such an interaction. It describes occurrences 
of elephant crop raiding, infrastructural damage 
and disturbance of daily activities, which can 
result in injury or death of people and elephants 
alike (Hoare 2000). HEC arises in rural areas of 
both Africa and Asia, posing equally significant 
problems to local communities, elephants and 
wildlife managers (Sitati et al. 2003). 

Assam, which has an Asian elephant (Elephas 
maximus) population of about 5281, as assessed 
in the year 2008 (source: Assam Forest 
Department), is a key conservation region of 
Asian elephants in India (Lahiri-Choudhury 
1980). Large herds of wild elephants roamed the 
forests of the region till the middle of the last 
century. Clearing large tracts of elephant habitat 
for tea estates, resettlement of farmers displaced 
by floods and erosion of the Brahmaputra, 
and land conversion by politically motivated 
transmigration of farmers from within and outside 
the state as well as neighbouring countries, have 
rapidly dwindled the forests, and wild elephant 
herds are becoming homeless in their own abode 
(Sarma 2007). Continuing deforestation and the 
spread of roads, farms and towns into the former 

habitats of elephants has threatened the species 
by restricting their range, cutting off seasonal 
migration routes and bringing the animal into 
more frequent conflict with humans (Kirtland et 
al. 2003). 

Manas National Park (MNP) is a key elephant 
habitat and the surrounding area is an important 
HEC site. No detailed surveys to assess the 
status of HEC in this area have been carried out 
previously, due to the decade long socio-political 
crisis led by the Bodo agitation from the late 80’s 
till the late 90s. The present study was carried out 
from 2007-2009 to assess the status and patterns 
of HEC around MNP.

Materials and methods

Study area

MNP (26°35′-26°50′ N and 90°45′-91°15′ E) 
is located within the Chirang Ripu Elephant 
Reserve at the foothills of the Bhutan Himalayas 
in the Baksa and Chirang districts of the Bodoland 
Territorial Areas District (BTAD), in Assam (Fig. 
1). It was declared a National Park in 1990 with 
an area of 519 km2. The Park also forms the core 
area of the Manas Tiger Reserve, which has an 
area of 2837 km2. Altitude within the Park ranges 
from 50 to 200 m above MSL. MNP is one of 
the prime habitats of Asian elephants within the 
Bhutan Biological Conservation Complex in the 
Eastern Himalaya Biodiversity Hotspot (CEPF 
2005) and facilitates trans-boundary movement 
of elephants and other wildlife species. MNP 
enjoys a tropical climate with rainfall between 
3000 and 4000 mm annually. 
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MNP spans both sides of the Manas River and is 
bordered in the east and west by Reserve Forests, 
to the north by Bhutan and to the south by 
contiguous human settlements. The population in 
these settlements is dominated by the Bodo tribal 
community. Due to their traditions and ethno-
specific practices they are heavily dependent 
on forest produce and use which include cattle 
grazing, timber, firewood, thatch, wild vegetables 
and fruits, fish and occasionally wild meat.

Sixty one villages bordering the southern 
park boundary were visited monthly to collect 
information on elephant depredation. Other 
villages located further south were also visited 
whenever any conflict incident was reported. 
Information was collected through interviews 
with local people (victims, witnesses and 
village secretaries, presidents and heads). To 
verify the authenticity of information and avoid 
possible exaggeration interviews were conducted 
separately with a minimum of three different 
persons. 

A conflict event was defined as the raiding of 
crops or causing house or property damage at 

a location in a single night. Conflict incidents 
were defined as individual instances of crop loss, 
house or property damage and death or injury 
of humans that took place within a particular 
conflict event. 

Assessment of the extent of HEC

The total number of crop depredation cases, 
human deaths/injuries, household/structural 
property damage and elephant deaths/injuries 
were collected following Varma (2006). 

For instances of crop raiding, the following 
information was collected: name of the village, 
name of the affected person, GPS location, date 
and time of raiding, animals responsible (herd/
single, tusk-less/tusker), crop type, frequency of 
raiding a particular crop, crop phenology (pre-
reproductive - vegetative stage, reproductive 
- flowering stage and post-reproductive - yield 
stage), compensation claimed/not claimed, 
received/not received.

For cases of house and property damage the 
following information was collected: type 

Figure 1.  Map of the study area. Red dots indicate monitored villages.
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Table 1.  HEC events and incidents.
Year 2007-08 2008-09 Total
Conflict events 632 594 1226
Crop raiding 3250 3081 6331
Household & 
  property damage 62 74 136
Human death 3 3 6
Human injury 4 6 10

of structure (residential/abandoned house/
temporary shed/granary/pet house/watchtower); 
building material (concrete/bamboo/wood/ 
combination of wood and bamboo); nature of 
damage (complete: totally destroyed/partial: 
partly destroyed and the structure still standing); 
cause of damage; date, time and place of 
damage; owner of the structure; GPS location 
of the damaged site; compensation claimed/
not claimed, received/not received; animal 
responsible (herd/single: tusk-less/tusker).

For cases of human death and injury, the 
following information was collected: name, age, 
sex and address of the victim; date and time of 
incident; injury/death (if injured, type of injury: 
major/minor); GPS location where the incident 
took place; possible cause of incident; animal 
responsible (herd/single: tusk-less/tusker); 
compensation claimed/not claimed, received/not 
received.

For cases of elephant death and injury, the 
following information was collected: date and 
place of the incident; number dead or injured; 
age and sex of the individual(s); cause of death 
or injury; method of killing or injury; persons 
responsible.

Results and discussion

During the study period a total of 1226 conflict 
events occurred in 93 villages around MNP which 
included 6331 crop raiding incidents, 136 house 
and property damage incidents and 19 incidents 
of human death and injury (Table 1). 

Patterns of crop raiding

There was no significant difference in the mean 
frequency of crop raiding in the affected villages 
between the years 2007-08 and 2008-09, therefore 
we clumped both year’s data (z-test, n=93). Crop 
raiding incidents were mostly concentrated 
along the park boundary and significantly higher 
depredation occurred in the villages that were 
adjacent to the park (χ2

9=13259.35, P<0.001) 
(Fig. 2). Sukumar (1990) observed a similar 
pattern and remarked that raiding of agricultural 
fields by elephants occurs due to proximate 

factors such as contact with cultivation. In MNP, 
the crop fields are located very close to the 
forest, which probably resulted in high raiding. 
Studies conducted in Africa (Bell 1984; Barnes 
et al. 1995; Bhima 1998; Naughton-Treves 1998; 
O’Connell et al. 2000; Parker & Osborn 2001) 
also showed similar results. 

Barengabari village incurred the highest number 
of crop raiding incidents (2.97%, n=188). The 
least affected village was Kahitama NC, which 
incurred only one crop raiding incident during 
the study period. Both these villages were located 
at the southern park boundary and Kahitama NC 
was the smallest among all the fringe villages in 
terms of both area and population. 

Crop raiding in the fringe areas around MNP is 
mostly a seasonal phenomenon (Fig. 3). Paddy 
was raided (56.39%, n=3570) significantly more 
frequently than any other crop (χ2

19=46,544.16, 
P<0.001). Paddy was found to have the highest 
damage in Seijosa, Arunachal Pradesh Varma 
et al. (2008) and in most of the study zones of 
Nath and Sukumar (1998). In comparison to 
winter paddy, summer paddy was cultivated 
significantly less in the study area. Farmers used 
to cultivate summer and winter paddy almost in 

Figure 2.  Regression analysis of the number of 
incidents per village and the distance from MNP.
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equal proportion earlier, but now majority of them 
do not cultivate summer paddy. This is because 
summer paddy gets ready for harvest during the 
peak monsoon months (July-August) when crop 
guarding is difficult due to bad weather and as a 
result incurs more damage. 

Depredation of paddy occurred in all stages 
of growth and increased with increasing crop 
maturity (Fig. 4). Crop maturity and frequency of 
raiding were positively correlated both for winter 
paddy (rs=0.809, n=8, P<0.05) as well as summer 
paddy (rs=0.750, n=7, P<0.05) as the crops are 
most palatable during their mature phase. Studies 
from Africa showed similar results (Bell 1984; 
Kangwana 1995; Tchamba 1995; Parker et al. 
2007). Frequency of raiding of both winter 
paddy (χ2

2=616.1, P<0.001) and summer paddy 
(χ2

2=2772.38, P<0.001) was significantly more 
during the post reproductive phase when crops 
were ready for harvest. 

Other economically important crops damaged 
included 26 different species of plants. Banana 
was the worst (31.13%, n=1971) affected. Banana 

is considered a plant with religious importance 
and its use is widespread in religious ceremonies. 
Every household in the locality possesses banana 
trees. 

The average group size of elephants in the 
study area was 7.2 (range 2 to 12). Single bull 
elephants were involved in crop raiding incidents 
significantly more frequently (78.72%, n=4984) 
than female herds (21.28%, n=1347) (χ2

1= 
2088.79, P<0.001; Yates’ correction). The higher 
propensity of adult males to raid crops may be 
due to the higher variance in male reproductive 
success in this polygynous mammal, leading 
to selection favouring a risky strategy by 
males to obtain better nutrition for enhancing 
reproductive success (Sukumar & Gadgil 1988). 
Apart from the single adult males, groups of 2, 
3 and 4 adult bull elephants were observed to 
cause considerable raiding (Fig. 5). Although 
predominantly solitary while foraging in the 
forest during day the tendency of male elephants 
to form groups before raiding crop fields at night 
was noted by Sukumar (1985). 

During the study period, no farmers claimed 
compensation for their crop losses. When asked 
about why they did not claim compensation, the 
farmers said that they do not get any response 
from the concerned authorities even after 
repeated follow-ups. 

Patterns of property damage

There was no significant difference in median 
frequency of house damage in different months 
between the years (Wilcoxon’s test for matched 
pairs), therefore, we clumped the two year’s data. 

Figure 5.  Different herd sizes of elephants and 
their frequency of crop raiding.

Figure 3.  Monthly frequency of crop raiding by 
elephants in MNP.

Figure 4.  Regression analysis of frequency of 
raiding and maturity of paddy.
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House and property damage incidents occurred in 
38 villages. Frequency of damage was highest in 
Dailong-1 (8.82%, n=12) followed by Lakhijhora 
(8.09%, n=11) and Barengabai (8.09%, n=11) 
(χ2

37 =94.77, P<0.01). 

Damage to kitchens unconnected with living 
houses was highest (36.03%, n=49), followed 
by living houses with attached kitchen (23.53%, 
n=32) and living houses with attached granary 
store (21.32%, n=29) (χ2

7=192.35, P<0.01). 
Other structures damaged included abandoned 
houses (n=2), cowsheds (n=3), living houses 
(n=8), grocery shops (n=10), and living houses 
with both attached kitchen & granary store (n=3). 
Kitchens generally contain a variety of foodstuff 
attractive to elephants like stored paddy and other 
grains, salt, sugar, vegetables such as pumpkin 
and summer squash, and sometimes rice beer. 
The greater damage to kitchens was perhaps due 
to the presence of such foodstuff.

The majority of damages were due to elephants 
going after stored grain (63.97%, n=87). Other 
causes were salt (9.56%, n=13), country liquor 
(6.62%, n=9), vegetables (2.2%, n=3) and 
provocation by dogs (1.47%, n=2) (χ2

6=365.18, 
P<0.01). Around 7.35% (n=10) of the house 

and property damage incidents were accidental, 
occurring when elephants tried to go across the 
structures and in 8.09% (n=11) of incidents the 
reason was unknown as there was no evidence 
of raiding. 

In 38.24% (n=52) of cases of house and property 
damage, the structures were completely damaged 
and in 61.76% (n=84) partially damaged 
(χ2

1=7.54, P<0.01; Yates’ correction). 

Frequency of house and property damage was 
highest during the non-cropping season, in 
February and August (14.71%, n=20) and the 
least number of damages occurred in December 
(2.21%, n=3). Majority of the house and property 
damages took place between 00:00 and 03:00 
hours (41.18%, n=56) (χ2

3=39.82, P<0.001) 
perhaps because human activity in villages is 
absent and people are mostly asleep at this time. 

All house and property damages were caused by 
single bull elephants. In MNP, tuskers are rare 
and majority of the bull elephants are tusk less. 
In 98.53% (n=134) of the house and property 
damage cases, tusk-less males were involved and 
tuskers were reported only in 1.47% (n=2) cases 
(χ2

1=128.13, P< 0.001; Yates’ correction).

Table 2.  Human deaths and injuries.
Year No. Village Name of the victim Age Death/Injury
2007-08 1 Barengabari Philip Basumatary 23 Death

2 Ujan Bahbari Ranjit Das 40 Minor injury
3 Milanpara Gena Boro 33 Major injury
4 Bishnupur Putulibala Biswas 15 Death
5 Bishnupur Prafulla Mandal 44 Minor injury
6 Khutipara Niseswar Das 35 Minor injury
7 Chourang 1 Nilabhakat Ray 35 Death

2008-09 8 Bamunkhal Baneswar Basumatary 28 Minor injury
9 Bamunkhal Rotiram Basumatary 36 Minor injury

10 Bamunkhal Jalgab Basumatary 29 Minor injury
11 Bamunkhal Shubhash Basumatary 37 Minor injury
12 Bargaon Bhupen Mochahary 55 Minor injury
13 Garumara Dali Basumatary 70 Major injury
14 Chourang 1 Ajay Daimary 12 Death
15 Lakhijhora 1 Kamakhya Baroi 37 Death
16 Chourang 1 Ajay Daimary 40 Death
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Only 13.97% (n=19) of victims claimed 
compensation (χ2

1=70.63, P<0.001; Yates’ 
correction) and 26.31% (n=5) of those who 
claimed received compensation in the form of in-
kind support to reconstruct broken structures. 

Human death and injury

There were a total 16 human death and injury 
cases reported in ten villages out of which six 
were deaths, eight minor injuries (scratches, 
sprained leg, back and hand) and two major 
injuries (injury to head and fracture of limb). 
Age of the victims ranged from 12–70 years old 
(Table 2). Among the victims significantly more 
were males (14 males and 2 females) (χ2

1=8.13, 
P<0.01; Yates’ correction) and majority of the 
incidents (n=12) took place during 18:00-21:00 
hrs. The local people in this region habitually 
drink alcohol. The men go to the local market 
every afternoon and return home drunk in the 
evening which was a factor in most of the death 
and injury incidents. 

Highest human deaths and injuries occurred 
in October (43.75%, n=7) and the lowest in 
February and March (6.25%, n=1). Two major 
festivals, Durga Puja and Lakshmi Puja are held 
in October. The movement of local people after 
dusk increases during this time and the festive 
atmosphere makes people more negligent, which 
may have resulted in the increase of death and 
injury incidents. The animals responsible in all 
the 16 human death and injury cases were single, 
tusk-less bull elephants. 

Elephant death and injury

According to the Forest Department records there 
were no elephant deaths due to conflict in the 
area during the study period. However, we came 
to know about the death of four bull elephants 
in MNP. The cause of death was conflict and 
the elephants were shot dead as retaliation. We 
tried to gather more information on these death 
incidents but, unfortunately could not trace any 
details as the local people were reluctant to give 
information due to personal safety reasons. We 
communicated with the Forest Range Officers 
also, but they denied occurrence of such incidents. 

This kind of inscrutable deaths of elephants is a 
bad sign for the future of Asian elephants in the 
Manas landscape.

Conflict mitigation

Mitigation measures being used in the study 
area were short term, age old, traditional and 
improvised, mostly consisting of scaring 
methods. To address human elephant conflict 
three long term programs have been initiated 
during the study period by Aaranyak in 
collaboration with Awely a French organization, 
through strengthening traditional crop-guarding 
systems, experimentation and promotion of 
alternative cash crops detested by elephants as 
bio-fences and development and implementation 
of an effective community education program. 

Acknowledgements

The study was funded by the Asian Elephant 
Conservation Fund of the US Fish and Wildlife 
Service. We gratefully acknowledge Mr. 
M.C. Malakar, the Chief Wildlife Warden of 
Assam State Forest Department for granting us 
permission to work in the area and for providing 
logistic facilities. We are thankful to Mr. Abhijit 
Rabha, Mr. Ritesh Bhattacharjee, Mr. Anindya 
Swargowary, Mr. C.R. Bhobora and the entire 
forest staff of MNP for their help and assistance 
during the study. We are extremely grateful to Mr. 
Surendra Varma for his invaluable suggestions 
and technical support.

References

Balmford A, Moore JL, Brooks T, Burgess 
N, Hansen L, Williams P & Rahbek C (2001) 
Conservation conflicts across Africa. Science 
291: 2616-2619.

Barnes RFW, Asika S & Asamoah-Boateng B 
(1995) Timber, cocoa and crop-raiding elephants: 
a preliminary study from southern Ghana. 
Pachyderm 19: 33-38.

Bell RHV (1984) The man-animal interface: An 
assessment of crop damage and wildlife control. 
In: Conservation and Wildlife Management in 



18

Africa. Bell RHV & McShane-Caluzi (eds) US 
Peace Corps Seminar, Malawi. pp 387-416.

Bhima R (1998) Elephant status and conflict with 
humans on the western bank of Liwonde National 
Park, Malawi. Pachyderm 25: 74-80.

CEPF (2005) Critical Ecosystem Partnership 
Fund, Ecosystem Profile, Eastern Himalayas 
Region, Final Version.

Hoare RE (2000) African elephants and humans 
in conflict: the outlook for coexistence. Oryx 34: 
34-38.

Kangwana K (1995) Human-elephant conflict: 
the challenge ahead. Pachyderm 19: 11-14.

Kirtland J, Ort-Mabry C & Jacobson G (2003) 
Endangered Species? Not if we can help it. In: 
Endangered Elephants: Past, Present & Future. 
Jayewardene J (ed)  Biodiversity and Elephant 
Conservation Trust, Colombo. pp 228.

Lahiri-Choudhury DK (1980) An interim report 
on the status and distribution of elephants 
(Elephas maximus) in north-east India. In: The 
Asian Elephant in the Indian Sub-continent 
IUCN/SSC Report. Daniel JC (ed) Bombay 
Natural History Society, Bombay. pp 43-58.

Nath C & Sukumar R (1998) Elephant-human 
Conflict in Kodagu, Southern India: Distribution 
Patterns, People’s Perceptions and Mitigation 
Methods. Asian Elephant Conservation Centre, 
Bangalore.

Naughton-Treves L (1998) Predicting patterns of 
crop damage by wildlife around Kibale National 
Park, Uganda. Conserv. Biology 12: 156-158.

O’Connell-Rodwell CE, Rodwell T, Rice M 
& Hart LA (2000) Living with the modern 
conservation paradigm: can agricultural com-
munities co-exist with elephants? A five-year 
case study in East Caprivi, Namibia. Biological 
Conservation 93: 381-391.

Parker GE & Osborne FV (2001) Dual-season 
crop damage by elephants in eastern Zambezi 
Valley, Zimbabwe. Pachyderm 30: 49–56.

Parker GE, Osborn FV, Hoare RE & Niskanen 
LS (eds) (2007) Human-Elephant Conflict 
Mitigation: A Training Course for Community-
Based Approaches in Africa. Participant’s 
Manual. Elephant Pepper Development Trust, 
Livingstone, Zambia and IUCN/SSC AfESG, 
Nairobi, Kenya.

Pimm S, Russell G, Gittleman J & Brooks T 
(1995) The future of biodiversity. Science 269: 
347-350.

Sarma KK (2007) Human inflicted injuries in the 
wild elephants of Assam: Retrospection by an 
elephant veterinarian. Gajah 26: 37-42.

Sitati N, Walpole M, Smith R & Leader-Williams 
N (2003) Predicting spatial aspects of human-
elephant conflict. Journal of Applied Ecology 40: 
667-677.

Sukumar R (1985) Elephant-man Conflict in 
Karnataka. State of Environment Report 1984–
1985. pp 46-59.

Sukumar R (1990) Ecology of the Asian elephant 
in southern India: II. Feeding habits and crop 
raiding patterns. J. of Tropical Ecology 6: 33-53.

Sukumar R & Gadgil M (1988) Male-female 
differences in foraging on crops by Asian 
elephants. Animal Behaviour 36: 1233-1235. 

Tchamba M (1995) The problem elephants of 
Kaele: a challenge for elephant conservation in 
northern Cameroon. Pachyderm 19: 23-27.

Varma S (2006) Capacity Building on Elephant 
Research and Conservation Issues in Northeast 
India. A training manual developed by Aaranyak. 

Varma S, Sarkar P & Menon V (2008) Pakke 
Pachyderms: Ecology and Conservation of 
Asian elephant in Kameng Elephant Reserve, 
Arunachal Pradesh. Wildlife Trust of India, New 
Delhi.

Woodroffe R & Ginsberg J (1998) Edge effects 
and the extinction of populations inside protected 
areas. Science 280: 2126-2128.



19

Introduction

One of the challenges to conserving Asian 
elephants and other wildlife is to incorporate 
conservation strategies into development and 
land-use planning, especially around existing 
wildlife habitats (Johnsingh & Williams 
1999). The latest Sabah Elephant Action Plan 
(2012-2016), states that habitat loss, habitat 
fragmentation, low genetic diversity, illegal 
killing, snare trapping and poor public awareness 
are the main threats to Bornean elephant 
populations in Sabah. Although currently some 
1,635,098 ha representing approximately 22% of 
the total landmass of Sabah have been set aside 
for totally protected status, forest conversion 
to other types of land use continues (Sabah 
Forestry Department Annual Report, 2012). 
Competition between people and elephants for 
space and resources, results in increased costs 
on both sides: (1) economic losses from crop 
raiding and infrastructural damage by elephants, 
(2) protective actions and retaliation measures 
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Abstract.  The Bornean subspecies of Asian elephant is mainly restricted to Sabah, 
Malaysia. Declining revenues from logging in Sabah due to high levels of past extraction, 
is now leading to conversion of forests to land-uses generating greater short term revenue, 
such as oil palm plantations. However, such forest conversion results in habitat loss, 
fragmentation and increased human-elephant-conflict. Currently, 261,264 ha of central 
Sabah forests are being brought under a ‘multiple use forest landscape management 
model’. The initiative envisions various developmental activities including oil palm 
plantations, while attempting to conserve elephants and other biodiversity by protecting 
critical landscape segments and improving plantation sustainability.

by people that cause injury or death of animals 
(Sitati et al. 2003).

The Bornean elephant 

The Bornean elephant (Elephas maximus 
borneensis) is one of the four recognized Asian 
elephant subspecies. They are genetically 
different to all other Asian elephants (Fernando 
et al. 2003). They have some differences in 
morphology and behaviour. Bornean elephants 
have the smallest distribution range of the 
four subspecies and are possibly fewer than 
Sumatran elephants which were designated as 
‘critically endangered’ in 2013 (IUCN Red List 
of Threatened Species). As most of the Bornean 
elephants are in Sabah, their management in the 
state will determine the future of the subspecies. 

Elephants are found only in forested areas in the 
south, centre and east of Sabah. The legal status 
of the Bornean elephant in Sabah was recently 
upgraded to Schedule I “Totally Protected 
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Species” which is the highest level of protection 
under the Sabah Wildlife Conservation Enactment 
1997. Consequently, any person caught killing or 
hunting an elephant will receive a mandatory six 
month to five year jail sentence (Elephant Action 
Plan, 2012-2016). 

Human-elephant conflict (HEC)

Loss of elephants, crop raiding patterns and 
economic losses due to HEC in Sabah are not well 
documented, making it difficult to understand 
the trends and intensity of the conflicts. HEC 
reached a climax in Sabah in 2013, when 14 
elephants were found dead over a period of 4-5 
weeks in the Forest Management Unit (FMU) 23, 
a Yayasan Sabah concession area in the Gunung 
Rara Forest Reserve. The Sabah Wildlife 
Department determined that these elephants died 
of poisoning, but to date the type of poison has 
not been determined, and no suspect has been 
apprehended.

Approximately 10,000 km2 or one third of all 
commercial forest reserves within the Central 
Forest of Sabah, which are under the jurisdiction 
of the Sabah Forestry Department are managed 
by Yayasan Sabah, a para-state organization 
(Reynolds et al. 2011). Most of these lowland 
forests are now in a highly degraded condition 
and are home to the largest elephant population, 
estimated to consist of 1132 individuals (95% 
CI= 748-1713, Alfred et al. 2010). Some forest 
reserves have recently been converted to oil palm 
plantations and electric-fences erected on their 
boundaries, creating bottlenecks and hampering 
the movement of elephants. An example is the 
conversion of parts of Kalabakan and Gunung 
Rara Forest Reserves, impacting habitat 
connectivity for elephants between Sapulut 
Forest Reserve and the rest of Central Sabah 
Range (Elephant Action Plan, 2012-2016). 

Government of Malaysia-UNDP project area

By 2014, timber production from the State’s 
natural forests was projected to decline by over 
95% from its peak in the 1970s (Reynolds et 
al. 2011). To ensure and maintain revenue for 
the socio-economic development in Sabah, a 

Government of Malaysia-UNDP project was 
initiated in March 2012. The objective of the 
project was to institutionalize a multiple-use forest 
landscape planning and management model, 
bringing the management of critical protected 
areas and connecting landscapes under a common 
management umbrella, implementation of which 
is sustainably funded by revenue generated within 
the area (GoM-UNDP project document, 2012). 
The proposed 261,264 ha project area (Fig. 1) 
titled “Malaysia: Biodiversity Conservation in 
Multiple Use Landscapes in Sabah” provides 
an opportunity to include “best management 
practices” in a multiple-use forest landscape 
while enabling ongoing sustainable uses. 

The proposed project area encompasses FMU 23, 
24 and 26 in Gunung Rara and Kalabakan Forest 
Reserves (Fig. 1). Upland mixed dipterocarp-
kerangas forests occupy 44% or 115,760 ha of 
the total area and are located between 300 and 
750 m-asl in the southern and central parts of 
the landscape. The next dominant forest type 
is upland dipterocarp forests, representing 41% 
or 106,511 ha, which are mostly found in the 
northern and eastern regions. The remainder 
consists of lowland dipterocarp (13% or 32,884 
ha) and upland kerangas forests (0.1% or 316 ha). 
The project implementation agency is the Sabah 
Forestry Department (SFD). 

The SFD raised concerns of HEC in the project 
area especially in relation to a 25,000 ha area of 
forest that will be converted to oil palm in the 
near future by the company TSH Group. The 
adjoining estate, Seri Jaya oil palm plantation 

Figure 1.  UNDP-GEF project area in Sabah 
(outlined in purple). 
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(ca. 26,000 ha) is also managed by TSH. The area 
already planted with oil palm has been protected 
by electric fencing since 2007. TSH reports that 
there were only a few instances where elephants 
have come into the plantation through the fence 
and that there have not been any significant 
damage to the plantation by elephants (Tuan Haji 
Roslee pers. comm.). Currently the company has 
270 km of fencing around their plantation. 

Elephant movements

To date, five adult female elephants have been 
collared with GPS satellite tracking devices in 
the area (Fig. 2). Two females were collared in 
2005 by WWF-Malaysia (Alfred et al. 2012) 
and another three females, were collared in 
2013 by the Sabah Wildlife Department (SWD), 
Danau Girang Field Centre (DGFC) and WWF-
Malaysia. One of the females was part of the 
herd where 14 individuals were found dead in 
Gunung Rara Forest Reserve. The main objective 
of the collaring program is to better understand 

movement and ranging behaviour of elephants 
within the changing landscape in the Gunung 
Rara and Kalabakan regions, thereby helping in 
management planning for these areas and to find 
long-term solutions to HEC by better landuse 
planning.

Most of the lands that were and will be converted 
to oil palm plantations in Central Sabah were 
identified as highly suitable for elephants, by a 
study done between 2005 and 2008. The habitat 
suitability maps developed by this study were 
based on elephant dung detected along roads 
and trails which was then scored on four aspects 
deemed important for elephants (forest type, 
elevation, slope, distance to rivers) and given 
a relative weight based on their importance 
according to expert opinion, the sum of which 
was taken to represent habitat suitability (Alfred 
et al. 2012) (Fig. 3).

Since 2005, elephants were observed to stop 
using the area of Benta Wawasan and Seri Jaya 
oil palm plantations, presumably due to the 
erection of electric fences along the plantation 
boundaries (Tuan Haji Roslee, pers. comm.). 
Benta Wawasan and Seri Jaya plantations cover 
an area of 106,000 ha (Reynolds et al. 2011). 
The latest area proposed for conversion to oil 
palm will further reduce the natural habitat for 
elephants. The conversion may increase HEC 
in the area, as the satellite collared herds are 
observed to currently use the area. A 14,000 
ha area of highly degraded forest south of the 
oil palm plantations, called Innoprise-IKEA 
Rainforest Project (INIKEA) is currently being 

Figure 3.  Habitat suitability map for elephants 
in Central Sabah.

Figure 2.  Fixing the satellite GPS collar on Dara.
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restored to conserve biodiversity. In late 2013, 
INIKEA was upgraded to a Class I protection 
forest (it had been heavily logged and extensively 
burned during the major El Nino drought which 
caused fires that swept through forests of Sabah 
in 1982/1983). Although this area is available 
for the elephants, it is very hilly, and the collared 
elephant herds do not use it, probably due to the 
terrain. When the GPS locations of the collared 
elephants were overlaid on the habitat suitability 
map (Fig. 4), it showed that these herds largely 
restricted their movement to areas identified as 
of high or moderate suitability for elephants. 
Rivers, small tributaries and roads may play 
an important role in determining the ranging 
patterns and habitat used by these herds, as most 
GPS locations are associated with these aspects. 
While there is inadequate data to identify the 
particular environmental parameters that are 
instrumental in this restriction, it is possible 
that the main factor is food availability. The 
distribution of food plants is likely to be strongly 
correlated with elevation, slope and disturbance 
both natural and anthropogenic. 

Mitigation of HEC in the project area

The data currently available on Bornean 
elephants, while suggesting certain patterns in 
ranging and habitat use, are insufficient to guide 
specific management and development. Effective 
elephant management and HEC mitigation can 
only be done through obtaining an adequate 
quantity of location specific data using appropriate 

methodology (Blake et al. 2001). While a major 
effort needs to be launched to obtain the necessary 
data, provisional management decisions need to 
be taken based on available data (Fig. 5).

In the meeting with the Director of Sabah 
Forestry Department on the 30th of June 2013 
in Sandakan which were attended by the authors, 
SFD officers and representatives of the oil 
palm companies; the SFD stated that they are 
committed to developing the landscape in a 
sustainable manner based on current information 
of elephant movement. SFD has determined 
that oil palm plantation in the development area 
would be subject to the following:

1. No oil palm to be planted in land above 600 m 
elevation or slope greater than 25 degrees.

2. All water courses including rivers and streams 
greater than 3 m width to have a minimum 
riparian forest buffer of 30 m width.

3. Exclusion of the corridor used by Dara’s 
group across the project area.

In addition, a Technical Working Group (TWG) 
comprised of local and international experts with 
vast experience in various fields was formed to 
address and provide credible current information 
on biodiversity within the project area. 

Conclusion

In order to save biodiversity and elephants, 
Sabah needs to embrace a holistic approach at the 

Figure 5.  Proposed corridors and linkages 
including habitat along rivers and tributaries, 
focusing on habitat suitability for elephants in 
the project landscape.

Figure 4.  Elephant movements in Central Sabah 
based on the two most recent satellite tracked 
herds, overlaid on the habitat suitability map.
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landscape level. Developing and implementing 
a master plan for elephant management in the 
project area based on appropriate data can 
conserve the Bornean elephant, prevent economic 
losses to oil palm from elephant depredation, 
prevent HEC becoming a major socio-economic 
and political issue, and allow development of 
sustainable elephant viewing based tourism. To 
achieve these goals, site specific information 
on the ranging patterns, habitat use, behaviour 
and ecology of elephants are key. Successful 
development and implementation of such a 
master plan is only possible if all stakeholders 
openly and transparently share information. 

A major shortfall of the GoM-UNDP project 
is that it is developing a new land-use plan 
without considering the need to sustain long-
ranging species like the elephant. This situation 
may result in increased conflicts and possibly 
increase elephant mortality and financial losses. 
The fact that wildlife experts (NGOs, academic 
institutions and state agencies) have been invited 
to join the TWG since October 2013 is a step in 
the right direction in order to minimize adverse 
effects of development on elephant survival. 
However, it should also be realized that elephants 
are an integral part of the landscape of Sabah 
and some amount of HEC and economic losses 
would have to be tolerated where development is 
done in areas with elephants.
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Introduction

Use of captive elephants in range countries goes 
back more than three millennia, their role varying 
from worship to war. The standard army of any 
major king in India had four divisions hence was 
called ‘Chathuranga Sena’ which literally means 
‘four armed army’. The four ‘arms’ consisted 
of elephants, chariots, cavalry and infantry. So 
the elephants were an integral part of a standard 
army, probably performing the role of tanks in 
the modern army. As Kautilla (BC 370-283) 
says in his Arthasasthra “A king relies mainly on 
elephants for achieving victory in battles. With 
their large bodies they are able to do things in 
war, which are dangerous to the other arms of the 
forces. They can be used to crush foot soldiers, 
battle arrays, forts and encampments”.

The epic war of Kurukshethra described in 
the Mahabharata (first millennia) carries the 
interesting story of Dharmaputhra calling out 
‘Aswathama hatha’, which means the elephant 
named Aswathama died. This shouting was to 
demoralise Drona who had a son having the same 
name. Since it was known to everybody that 
Dharmaputhra speaks only truth, this did have 
the desired result.

The importance of elephants in war made their 
management very important for kings and a 
lot of literature on elephant capture, training, 

and aspects of elephant husbandry came into 
existence in Sanskrit. Most of the copies of the 
Sanskrit literature available today are corrupt and 
incomplete. A translated summary of the major 
texts are provided here.

I.  Hasthi Ayurveda

As the word literally means it is the Ayurveda 
of hasthi the elephant or in other words the life 
science of elephant. This book is authored by 
Sage Palakappya. Hence it is also known as 
Palakappyam.

The book currently available is published by 
Sarawaathi Grantha Bhundar, Sivaji Nagar, 
Pune, Maharastra, and they claim that the text is 
compiled from four copies procured from Jaipur 
and Kolkata. But all the copies were incomplete 
and corrupt. Consequently at some places the 
text does not convey a proper meaning and 
the editing is not proper subject wise. Hasthi 
Ayurveda consists of 12,000 verses and is written 
as a discourse between the King Ramapada and 
the Saint Palakappya. The discourse takes place 
at Champapuri, place of Rani Laskhmi Bai of 
Jhansi. However the book tries to antiquate it 
to the period of King Dasratha and poet Vyasa, 
probably to give greater credence to the work. 
The whole work is divided into four sections: 1. 
Maharogasthanam, 2. Kshudrarogasthanam, 3. 
Sallyasthanam and, 4. Utharastanam.

Research Article Gajah 39 (2013) 24-29

Elephantology in Sanskrit

Jacob V. Cheeran

Cheerans Lab (P) Limited, Trichur, Kerala, India
Author’s e-mail:  jacob@cheerans.com

Abstract.  Captive elephants were used extensively in India since the first millennium 
and various aspects of elephant husbandry were of great importance. There is a large 
body of literature on elephants from that period, written in Sanskrit, which is an ancient 
language of India. Hasthi Ayurveda is the most important of these with 12,000 verses 
dealing with the entire gamut of elephantology. Mathangaleela with 12 chapters is more 
or less a summary of Hasti Ayurveda. Manasollasa deals with staged elephant fights, 
which was a major entertainment of kings. Here brief summaries of these and four other 
texts are provided in English.
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1.  Maharogastanam (major maladies)

The first chapter of this section deals with the origin 
of the king and Palakappya and the subsequent 
meeting of the king with Palakappya. The next 
chapter deals with feeding and medicated feeds. 
The chapters that follow deal with different types 
of diseases, like fever, glands, vitiligo, digestive 
and urinary diseases, fainting, diseases of the 
head, oedema of the foot and diseases of the eye. 
Eight important formulations are given.

2.  Kshudrarogasthanam (minor maladies)

There are 72 chapters in this section comprising 
of many topics. Important areas discussed are: 
nausea, vomiting, diseases affecting blood, food 
poisoning, arrow poison, snake envenomation, 
cardiac fibrillation, gas accumulation, dwarf 
elephants, mental state of newly captured 
elephants, worm infestation, geriatrics, epilepsy, 
sternal injury, lesions of skin, exhaustion from 
heavy work, foot rot, psychosis, post-musth 
condition, conditions resulting out of excessive 
walking, paediatrics, indigestion, dentistry, 
tuberculosis, musth, eye diseases, diseases of 
heart, joints, and neck, dysphagia, pregnancy, 
parasites on the eye lashes, etc.

3.  Sallyasthanam (surgical conditions)

This section has 34 chapters and surgical 
conditions like different types of wounds, wounds 
inflicted by tools and injury of blood vessels and 
nerves are described. Other conditions dealt with 
are pregnancy, colic, surgical instruments and 
their use, dental problems, burns, spider poisons, 
poisonous insects, carnivore maul, descriptions 
of body parts, fracture, and abortion.

4.  Utharastanum (epilogue)

This section deals with the administration of 
medicated oils, electuaries, different types of 
enemas, inhalation, feeds and fodder for different 
seasons, management changes required for 
different seasons, dentition and tusk trimming, 
feeding and watering protocols, feeding of sugar 
cane, salt, tamarind, milk, ghee (clarified butter), 
meat, alcohol, and signs of death, use of barley 

in musth, therapeutic use of leeches, evil spirits 
that are present in elephant stables and its counter 
measures, elephant welfare and its mantras and 
procedures. 

II  Mathangaleela (elephant sport or game)

Mathangaleela is another classical Sanskrit 
text on elephantology written by Neelakanta 
and edited by Ganapathy Sasthri. Neelakanta is 
believed to be hailing from Kerala in southern 
India. Mathangaleela is very popular among 
people in Kerala. 

Mathangaleela has been translated to Malayalam 
the language spoken in Kerala by the famous 
poet of Malayalam, Vallathol Narayana Menon 
in verse form. It has been translated to German 
by Heinrich Zimmer and to English by Franklin 
Edgerton, a professor of Yale University and its 
first edition came out in 1931 in the USA.

Mathangaleela is considered to be 200 years old 
although many attribute it to an earlier period. 
It consists of 12 chapters with 253 stanzas. 
Chapters are of uneven length consisting of three 
to fifty one stanzas.

Chapter I

This chapter deals with the origin of elephants 
as well as sage Palakappya. According to this 
book elephants once had the capacity to fly in 
the air. Once they perched on a branch of a tree 
and because of the weight it broke and fell upon 
the hermitage of Sage Dirghatapas (Fig. 1). The 
enraged sage cursed them and elephants lost the 
capacity to fly. Some of them went to Brahma 
and requested for recourse and for the cure of 
diseases, which they are likely to be afflicted with 
by the curse. The Lord gave them a promise that 
a child will be born out of a cow elephant that 
will be named as Palakappya. Palakappya born 
out of a cow elephant grew with elephants and 
learned everything about elephants. Palakappya 
tells the King Anga that elephants descended 
from Airavatha and the seven sacred elephants 
born out of the Cosmic Shell are to be zealously 
tended.
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This chapter also narrates different synonyms of 
elephants and their etymologies in verses starting 
from 31. It is explained why the elephants lack 
sweat glands on their skin unlike other animals 
and also the presence of intra-abdominal testes. 
The condition of musth is discussed in detail.

Chapter II
This chapter deals with favourable marks that 
can be seen on a good elephant. An ideal quality 
for a good elephant that is to be kept by the king 
is spelled out in verses six to nine. Similarly 
desirable qualities of working elephants and 
those to be used in war are given. It also describes 
different sounds that are produced by elephants. 
This chapter with 17 verses ends with a warning 
about the desirable number of nails and its 
significance.

Chapter III
Different unfavourable marks of an elephant 
are described in this chapter. They include the 
number of nails, presence of external testes, very 
short trunk fingers etc. Undesirable marks on the 
trunk, penis, and on the tail are given in verses 
two and three. A list of undesirable marks that are 
seen on the other parts of the body is also listed. 
Another warning is not to have a pregnant cow or 
a cow with a calf at foot.

Chapter IV
This is a comparatively a short chapter having 
only six stanzas and describes marks of longevity. 
These marks are seen on the head, tail, and spine. 
Certain colours on some specific parts of the 
body may also indicate longevity. Other marks 
of longevity can be seen on the body of an animal 
at different stages of its growth.

Chapter V
Stages from infancy to very old age are described 
decade wise and different names for each decade 
are given, up to the fifth decade.

Chapter VI
This chapter is given the title ‘decisions of 
measurements’. Standard measurement protocols 
for each class of elephants are given. Length of 
the elephant is given as the measurement from the 
eye to the root of the tail, height from the shoulder 

to the bottom of the toenail and circumference at 
the girth. Names of different body parts are also 
given. For example the Vayu Kumba is given for 
the wind boss on the head. Similarly names are 
given for different body parts like the tip of the 
trunk, root of the ear, middle of the body, hind 
quarters etc.

Chapter VII
This is the shortest of all the chapters and has 
only three stanzas and deals with the valuation 
criteria for an elephant. The statement given is 
as follows ’the price agreed to by both the buyer 
and the seller shall be the best price when the 
seller feels that he got the right price and the 
buyer feels that he gave only the right price and 
not more’. Further it details the price reduction 
of an elephant for different defects of the animal.

Chapter VIII
This chapter with the heading ‘Signs of Character’ 
describes the marks that may indicate differences 
in physical and mental characters. Elephants 
are classified as Gods, Demons, Gandharvas 
(heavenly singers), Brahanas, Kshathriyas, 
Vyasias, and Sudhras. In Hinduism humans 
are classified into four classes, i.e. Brahanas 
the priests, Kshatrhiras, the kings, Vyasias the 
traiders and the Sudra the artisans. This is known 
as chathurvarna, which literally means the four 
classes.

Figure 1.  The elephant’s mischief that cost them 
their wings (from Gaja Sastra).
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Chapter IX
This chapter provides a full description of 
musth, different stages of musth and important 
behavioural changes during musth.

Chapter X
This chapter deals with capture techniques. The 
commonly described five methods, stockade 
(khedda), pit, noosing, use of a receptive cow as 
a decoy and mela shikkar are given along with 
the merits and demerits of each method.

Chapter XI
Management of elephants is the topic of discussion 
in this chapter. Both daily protocols as well as the 
seasonal changes required are given. This is the 
longest of all the chapters and has 51 stanzas. It 
says that elephants in the wild have got all the 
freedom of roaming around and hence this has 
to be considered when they are kept in captivity. 
They should be tended with great care as well as 
provided graze and browse. Grains both cooked 
and raw are to be fed in the prescribed quantity. 
Administration of medicines and nutrition and 
changes in management in different seasons are 
described.

Chapter XII
Qualities of elephant managers, mahouts, and 
trainers are described. Various commands 
including visual signs, oral, percussion, and 
prodding are given. How and when these 
commands are to be used so that the elephant 
will obey the mahout is an interesting section. 
The chapter ends with a thought provoking note 
‘elephant science is like a deep ocean, this small 
part is extracted by me from it and is given as 
Mathangaleela. This may be examined, tested 
and corrected by the wise’.

III  Brihat Samhita

This is a voluminous book written by Varaha-
mihira who lived in Ujjain during the period 505-
587 AD. He was an astronomer, mathematician 
and astrologer. According to some commentators 
of this book, the section dealing with elephants 
was not in the original text but was added 
subsequently. But in the book available with us, 
under chapter 67 there are eight slokas given as 
‘Signs of Elephants’. The previous chapter to this 
is on horses and the subsequent one on is ‘Signs 
of Men’.

Sloka 1. Deals with Bhadra class of elephants 
and they are good for work.

Sloka 2. Deals with signs of elephants falling in 
the class Manda.

Sloka 3. Deals with the signs of Mriga and 
Sankrina class of elephants.

Sloka 4. Deals with the height, weight and girth 
of different classes of elephants.

Sloka 5. Gives the colour of Bhadra, Manda, 
Mriga and Sankrina classes of elephants.

Sloka 6 and 7. Gives the characters of elephants 
that are auspicious to own.

Sloka 8. Describes the characters of elephants 
that can bring luck to the king.

Sloka 9 and 10. Describes elephants that are 
inauspicious and which will bring bad luck 
to the king and to the country. It is suggested 
that elephants of this type should be removed 
from the country. 

IV  Manasollasa (Gajavahyali-Abhilashitarta 
Chintamani)

This book is authored by Bhulokamalla – 
Somasevara III (1126-1138 AD) King of 

Figure 2.  Elephant fight (from Gaja Sastra): 1st mode (left), 2nd mode (middle), 3rd mode (right).
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Chalukya dynasty. The word ‘mansollasa’ means 
entertainment and this book is mainly devoted to 
royal games, one of which was a fight between 
two elephants (Fig. 2). 

The book is divided into five parts with 20 chapters 
in each and hence a total of 100 chapters. One 
section deals with elephant habitat, and methods 
of capturing and training them. This is spread 
out in 16 pages. Another section (10 pages) deals 
with diseases and their treatment. 

The elaborate portion of this book relates to 
fights between elephants in an arena. In the 
beginning types of elephants like Mriga, Manda, 
Bhadra, Mishra, and Sankrina are described. 
Then it describes the constitutional requirement 
to fight in an arena. This is followed by best 
medication for the increased performance, 
exciting aggression, signs of health, stages of 
intoxication, arena preparation, arena itself, 
announcements, preparation from the stable, 
arrival at arena, and grading of participants. A 
description about the races of elephants, horses 
and its riders, mahouts, types of seats, attendant 
mahouts, codes of communication, ability of 
elephants, posture of elephants for fight, races 
related to mahouts and elephants, hazardous 
situations arising from unruly elephants, fights 
between elephants, various attacking modes in 
fight, general precautions, rewards and arrival 
of the king to the arena. Since horses are also 
involved in these fights there is a description 
about horses also.

V. Gaja Sastra (Science of Elephants) 

Paksī laksana āni cikitsā Bājanāmā va Cittā 
vahāgāsa cikitsā Yūjanāmā (and training and 
treatment of falcons, hunting cheetahs, rams, and 
smaller birds).

This book is one of a series of publications by 
Sarswathi Mahal Library of Tanjavore. It says 
that the book was compiled at the instance 
of Raja Serfoji II (1788-1832). Editing and 
English translation was done by Sri. Krishna 
Swami Mahadik. Although Palakappyam is 
the Magnum Opus, this book is more of a 
summary, and is intended for a young prince’s 

education by Rakhmaji Pundit under the orders 
of heir apparent Sivaji, commencing in the 
year 1812 and completed in 1822 AD. The text 
starts by invoking the blessings of Vigneswara 
(Ganapathy-the elephant God) and is followed 
by the headings: 

Gaja Devatha lakshana - Characteristics of 
elephant Goddess. Gajayush lakshana – Signs 
of longevity and Gajavau lakshana – Signs of 
age in elephants. The total lifespan of elephants 
is considered to be 120 years and all the 12 
Dasas or stages are described. Avartha lakshana 
– Auspicious marks, under these twelve marks 
are described. Subavartha Sthana – Places where 
these auspicious marks are located (Fig. 3). 
Asubavartha Sthana – Places where inauspicious 
marks are located. 

Gaja Dantha Cheda lakshana – Method of 
cutting the tusk. Time of cutting the tusk and the 
measurements involved in cutting the tusk are 
described. Dantha vridhi prakar – Rate of growth 
of tusk. Auspicious and inauspicious colour, 
marks, and smell of cut portions of tusk. 

Gaja Shikaha prakar – Training of elephants, 
qualities of Gajadhikari (officer in charge 
of elephants), the Gaja vaidya (elephant 
veterinarian), mahouts and their assistants. Gaja 
Marga prakar – Methods of locating elephants 
in the forest. Bandaha lakshana – Methods of 
capture. All methods that were used like Keddha, 
mela shikkar, use of female decoy, and pit method 
are described. 

Nakha lakshana – Signs of nail. Dantha lakshana 
– characteristics of tusk. Gaja pramana – Body 

Figure 3.  Situation of auspicious marks.



29

measurements. Based on body measurements 
elephants are classified into six groups as the 
best, moderate, smaller breeds, dwarfish, and 
hump backed. 

Gaja maha dosha – defective elephants. 
Descriptions given here are similar to that 
are given in other texts. Gathi lakshana – Gait 
or signs of motion. Further classification 
being, Suba gathi –good gait, Asuba gathi – 
unfavourable gait, and Vishama gathi –bad gait. 
Swara lakshana – Characteristics of voice like 
Subha swara – good voice, Dhushta swara – bad 
voice. Asana lakshana – Sitting postures, like 
Uthkrishta – the best, Madhyamam – medium, 
Avakrishta –worst. Pada pranidhi – Methods of 
giving commands by foot. 

Saptha Sobha – Seven types of comeliness when 
in musth. Saptha Maha Avastha – Seven important 
stages of musth. Gaja nethra varna lakshana – 
Signs based on the colour of eyes. Gaja gandha 
lakshana – Body odours. Good body odours and 
bad body odours. Gaja Sathava lakshana – Signs 
of strength of elephants like Uthamam sathva- 
high class, Madhyama sathva – medium class 
and Heena sathva – weak varieties. Four casts of 
elephants: Brahmana sathva, Kshathriya sathva, 
Vaisya sathva, Sudra sathva (just like the four 
varnas of Hindu religion) are described. 

Gaja jathi lakshana: ten classes of elephants are 
described (Fig. 4): Bhadra, Manda, Mriga or 
deer, Bhadra-Mandha, Bhadra-Mriga, Mandha-
Bhandra, Bhanda–Manda-Mriga, Mriga-
Bhandra-Mandha, Mriga-Mandha and Mandha-
Mriga. Gaja Varna – elephant colouring. Gaja 
Chaya – grace of elephants: Subha chaya - good 
grace, prathwi i.e. earth. Udhaka chaya - water and 
Agni Chaya- fire. Asubha chaya – unfavourable 
look: Vayu - wind and Nabha - cloud or sky.

VI  Arthasasthra

Arathasasthra is an ancient treatise on state craft, 
economic policy, and military strategy authored 
by Chanakkya (350-283 BC). He was the political 
advisor to emperor Chandra Guptha and is often 
called Machiavelli of India.

Elephants and horses were two important arms 
of the army in those days. Hence Arthasasthra 
gives a detailed account about the importance 
of forests with elephants, and their protection, 
capturing, training, and their management. A 
major portion of chapters 31 and 32 of Book 
II is devoted to it. He stresses the importance 
of protecting forests where good elephants are 
in plenty, ideal season and time of capturing, 
preferred age of elephants to be captured etc. It 
prescribes separate stables for males, cows, and 
calves and their requirements.

Daily protocols for bathing, feeding as well as 
rations for different animals are given. Maximum 
importance is given for training of elephants 
for domestic use, riding and war. Training of 
war elephants is very elaborate and includes 
trampling and killing, fight with other elephants, 
assailing cities and forts. The persons required 
for the elephant’s welfare, starting from the grass 
cutter to the veterinarian and the manager are 
given. Duties of the ‘elephant supervisor’ are 
elaborated.

VII  Yasastilaka

This text is authored by Somadeva and is 
essentially a Jain text. There are a few sporadic 
references about elephants, but nothing new, not 
found in earlier texts is described. 

Figure 4.  Classes of elephants: Bhadra (left), Manda (middle), Mriga (right).
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railway lines etc.. As a result of fragmentation and 
the ensuing interspersion of human habitation, 
cultivation, and natural habitats, elephants are 
compelled to share habitat with humans. Some 
elephant populations visit adjoining non-forest 
areas such as agriculture or human habitations, 
despite risk of life (Kushwaha & Hazarika 
2004).  Conflicts between humans and elephants 
are now widespread across Asia (Blair et al. 
1979; Sukumar 1989; Madhusudan 2003). Close 
and frequent encounters between humans and 
elephants in landscapes with settlements and 
croplands have detrimental effects on the long-
term conservation of elephants (Fernando et al. 
2005).

During the last few decades, the forested areas 
and elephant habitat in Odisha has degraded 
remarkably due to illegal felling, encroachments, 
industrialization and mining (Singh & 
Chowdhury 1999). Out of the nine elephant 
corridors in Odisha, Hadgarh-Kuldiha corridor 
was identified as high ecological priority area 
(Tiwari 2005) as it maintains continuity between 
two largest populations of Asian elephants 
in Odisha i.e. Similipal and Kuldiha through 
Hadgarh Wildlife Sanctuary. Despite of high 
level of biotic pressure and obstructions in terms 
of human settlements, mining, livestock grazing, 
conversion of forest lands into agricultural fields 
and major road networks, it was found small 
herd of elephants regularly use the corridor and 
frequently come into different human occupied 
areas in the corridor. In this study we assessed 
the use of different types of human dominated 
habitat by elephants in the Hadgarh-Kuldiha 
Elephant Corridor of Mayurbhanj Elephant 
Reserve, Odisha, India.

Introduction

Habitat loss, degradation, fragmentation, 
conversion, and resource exploitation due to 
human activities result in alterations of the extent 
and spatial configuration of habitats available for 
wild species (Gascon et al. 1999). As the largest 
terrestrial mammal, the Asian Elephant (Elephas 
maximus) requires large areas for its home range 
and is badly affected by habitat degradation and 
corridor loss as they migrate over long distances. 
Large-scale conversion of forests to monoculture 
plantations, croplands, and developed areas has 
drastically reduced and fragmented available 
habitats and confined them to isolated patches 
(Santiapillai & Jackson 1990; Nyhus et al. 2000; 
Sukumar 2003; Hedges et al. 2005).

Elephant distribution in India is limited to 
four widely separated geographical zones, viz. 
southern India, central India, northern India and 
north-eastern India with 28,000 individuals. 
Elephant reserves seldom contain the full range 
of natural resources necessary for the survival of a 
large elephant population and therefore migration 
across such reserves occurs. It is estimated that 
only 12% of the remaining 46,880 km² of wild 
lands is protected within the geographical range 
(151,309 km²) of Asian elephants in the country 
(Leimgruber et al. 2003). In this fragmented 
landscape, which typifies most elephant habitat 
in India, corridors play an important role for 
movement of elephants across different habitats. 

Elephants use the same route over years for 
migration. But most parts of their traditional 
movement paths are under human encroachment 
in the form of settlements, agricultural land, roads, 
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Methods

The Hadgarh-Kuldiha corridor lies within 
21020’–21023’ N and 86016’–86025’ E. The length 
of the corridor is about 19-20 km and width is 
about 2-2.5 km. It connects the Hadgarh Wildlife 
Sanctuary with the Kuldiha Wildlife Sanctuary 
through small hillocks (Fig. 1). The corridor 
is now confined only to these hills as villages 
have come up near the foothills as a result of 
settlements and agricultural practices (Tiwari 
2005). About 14 villages occur in the corridor 
area. It is under the Forest Divisions of Keonjhar, 
Baripada and Balasore of Keonjhar, Mayurbhanj 
and Balasore districts of Odisha respectively. 
The vegetation type of the corridor is tropical 
deciduous Sal forest. Total area of the corridor 
consists of protected forest, reserve forest and 
revenue land. However, parts of the corridor 
are used for agricultural fields, settlements and 
mining activities.

A survey was carried out for 2 years from February 
2011 to January 2013 of the presence of elephant 
sign and land use patterns in the corridor. The 
year was divided into winter (October-January), 
summer (February-May) and rainy (June-
September) seasons. Elephant sign recorded 
consisted of dung, foot prints and feeding signs. 
Human occupied areas were clustered into 1 
km2 grids and two grids of each land use type 
were randomly selected for sampling. Each grid 

was treated as one sampling unit. Signs or direct 
sightings recorded in a single day in each unit 
were treated as one. After recording, elephant 
signs were marked or wiped out. Additionally 
sightings of elephants by survey personal and 
local residents were recorded along with location, 
month and time period. A pre designed survey 
format was used for data collection. Based on the 
frequency of occurrence, preference of elephants 
towards different human occupied areas was 
ascertained. Victims of human-elephant conflict 
were interviewed to obtain information.

Results and discussion

Preference level of elephants towards different 
human occupied areas

During the entire study period 128 instances 
of elephant sign and 106 direct sightings were 
recorded. In the case of elephant signs, 65 
(50.78%) were recorded within agricultural 
areas followed by 43 (33.59%) from residential 
areas, 19 near water bodies (14.84%) and only 1 
(0.78%) near mining areas. In the case of direct 
sightings, 62 times (58.49%) elephants were 
observed within agricultural areas followed by 
residential areas with 34 times (32.07%), and 
near water bodies 10 times i.e. 9.43% (Fig. 2). 
Therefore, the most preferred human occupied 
area by elephants was agricultural land.

Figure 1.  Map showing Hadgarh-Kuldiha Elephant Corridor.
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Seasonality and time period of land use

In winter there were 57 (53.77%) sightings, 
followed by summer with 33 (31.13%), and 16 
(15.09%) in the rainy season. Therefore elephant 
use of the area was greatest in winter followed 
by summer. Rainy season saw the lowest use 
of the area by elephants. From the 57 sightings 
in winter, 52 (91.22%) were recorded within 
agricultural areas, 4 (7.02%) within residential 
areas and 1 (1.75%) near a water body. No sign 
of elephants were found near mining areas, which 
were probably avoided due to loud noise and 
bright lighting. From all sightings in summer 21 
(63.63%) were recorded within residential areas, 9 
(27.27%) near water bodies and 3 (9.09%) within 
an agricultural area. In rainy season 9 (56.25%) 
sightings were recorded within residential areas, 
and 7 (43.75%) within agricultural areas (Fig. 3). 

Therefore elephants used agricultural areas 
very intensively in the winter but residential 
areas more intensively during the summer. Both 
agriculture and residential areas were used to a 
similar extent in the rainy season. The greater 
use of the agricultural areas in winter coincides 
with harvesting, hence greater availability of 
crops for raiding. Summer is the fruiting and 
ripening period of some of the favourite food 
plants of elephants such as mango (Mangifera 
indica), jackfruit (Artocarpus heterophyllus), 
banana (Musa paradisiaca) and banyan (Ficus 
bengalensis) that are abundant in residential 
areas, which may explain the preference for 
residential areas in the summer.

Elephant use of human occupied areas may be due 
to range loss and obstruction of movement paths. 

Such changes cause increased human elephant 
conflict as elephants are forced to move into new 
areas, or utilize richer sources represented by 
crops in order to compensate. Where they cannot 
compensate adequately it leads to increased 
elephant morbidity and mortality, especially in 
the case of herds (Fernando 2006; Fernando et 
al. 2008).

In relation to time, 21 (19.81%) sightings were 
between 5:01 pm to 7:00 pm, 74 (69.81%) 
between 7:01 pm to 5:00 am, 8 (7.54%) between 
5:01 am to 7:00 am and 3 (2.83%) between 7:01 
am to 5:00 pm. Therefore, elephants used human 
occupied areas mostly during the night.

Human-elephant interaction

In all 15 incidences of human casualty, 52 of 
crop raiding (agricultural area) and 46 instances 
of home garden raiding were reported during 
the study period. In the case of human casualty 
64.28% of incidents occurred from 7 pm to 9 pm. 
Of the incidents 75.23% occurred in summer, 
with 64% of incidents occurring on roads and 
36% in home gardens indicating that elephant 
use of residential areas led to the highest conflict. 
Most (82.21%) victims were from the age group 
between 35-45 years. Interaction on roads 
occurred due to meeting with elephants while 
returning from work places during late evening 
hours resulting in most of the victims being 
earning heads of families.

Increased human encroachment has negatively 
impacted the Hadgarh-Kuldiha Elephant Corridor 
and resulted in frequent interaction of humans 
and elephants leading to conflict. Kuldiha and 

Figure 2.  Preference level of elephants towards 
different human occupied areas.

Figure 3.  Seasonality of land use preference by 
elephants in different human occupied areas.
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Similipal habitats being the home for the largest 
population of Asian elephants in Odisha, high 
importance should be given for the ecological 
restoration of the connecting corridor to maintain 
population viability and prevent inbreeding.
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Introduction

The Asian elephant (Elephant maximus) is one 
of the most conflict-prone wildlife species in 
India, causing large-scale damage to crops 
and human lives. Each year, nearly 400 people 
and 100 elephants are killed in conflict related 
instances in India, and nearly 500,000 families 
are affected by crop damage. Reasons including 
habitat fragmentation, degradation and loss, 
along with developmental projects such as 
irrigation projects, canal projects, electric power 
lines, roads, railways, industries, expansion of 
agriculture, increase of anthropogenic pressure 
on elephant habitats, and laxity in management 
of physical barriers have been cited as causes 
for the human–elephant conflict (HEC) in the 
country (Sukumar 1990; Johnsingh & Joshua 
1994; Williams et al. 2001; Jeyasingh & Davidar 
2003; Gubbi 2009).

Elephant habitats in central India extend over 
17,000 km2 in the states of Odisha, Jharkhand 
and southern parts of West Bengal which are 
situated in the Chota Nagpur plateau in the 
North of the Eastern Ghats. The state of Odisha 
harboured 1930 elephants in 2012 (Kar et al. 
2013) representing about 7% of the Indian 
elephant population and 72% of the population 
in the eastern region.

Methods

The Sambalpur Elephant Reserve (SER) is 
situated on the banks of the river Mahanadi in 
central Odisha (Fig. 1). This Elephant Reserve 
was declared in 2002 by the State Government. 
At the time of its notification it was named 
Badrama-Khalasuni Elephant Reserve and 
covered an area of 426.9 km2. Present plans 
include its extension to an area of 5847 km2. The 
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SER is located between 84º10 - 84º35 East and 
21º15 - 21º40 North. It is spread over the districts 
of Jharsuguda, Sambalpur and Sundargarh. It 
includes the Badrama and Khalasuni Sanctuaries, 
and portions of Bonai, Jharsuguda, Sambalpur, 
Rairakhol, and Bamra forest divisions. The 
reserve has dry deciduous, moist deciduous, 
and semi evergreen forests. May is the hottest 
month with a maximum temperature of about 
48ºC and December the coldest with a minimum 
temperature of about 7ºC. The average annual 
rainfall is 1260 mm.

Forest Department records from 2000-2013 were 
used to quantify elephant depredations. Data 
on crop damage and house damage incidents 
was collected from the Divisional Offices and 
Office of the Principal Chief Conservator of 
Forests (Wildlife) and Chief Wildlife Warden, 
Odisha. Discussions were also carried out with 
local Forest staff and villagers, to identify HEC 
incidents. Secondary information collected was 
verified through personal interviews and focus 
group discussions with villagers.

Figure 1.  Location map of the SER.
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Results and discussion

Crop damage

A total of 1512 HEC incidents were recorded 
from 2000-2013. Crop damage was the most 
common, comprising 75% of all incidents. Crop 
damage included different types of cultivations 
such as paddy and banana. Paddy was the most 
damaged crop, consisting of 70% of crop damage 
incidents. Cop damage was highest in Jharsuguda 
Forest Division where a total of 1128.45 acres 
were damaged during 2000-2013 (Fig. 2). Highest 
crop damage was recorded during November 
and December, which is in the crop harvesting 
season. During the months of July, August and 
September crop damage was moderate and in 
the other months it was more. More damage was 
recorded outside the protected area. This was 
mainly because there were extensive agriculture 
areas outside. Some tribal villages were present 
within the protected area but they were more 
vigilant in keeping watch and guarding against 
crop raiding.

House damage

During the period from 2000-2013, a total of 
199 houses were damaged, of which 95 were 
fully damaged (the entire house totally damaged, 
beyond repair) and 104 houses were partially 
damaged (part of house damaged and repair 
possible). The highest number of house damages 
occurred in the Bonai Forest Division (Fig. 3). 
Elephants normally attacked houses to consume 
stored food and beverage prepared from mahua 
flower (Madhuca indica). The elephants are 
attracted to the houses where these beverages are 

stored by the smell, which they are able to detect 
from a distance. Elephants also attacked houses 
to consume salt from kitchens.

Human deaths and injury

A total of 71 human deaths and 7 cases of human 
injury occurred during the period from 2000-
2013 (Fig. 4). Tuskers were responsible for 65% 
of such incidents. The highest number of human 
deaths occurred in Jharsuguda and Bonai Forest 
Divisions (Fig. 4). Most of the human deaths 
occurred in crop fields.

Elephant mortality

A total of 75 elephants were killed from 2000-
2013 (Fig. 4). Mortality rates fluctuated within 
a year (Fig. 5). Higher mortality was recorded 
from October to January coinciding with crop 
harvesting. The causes of death were poaching 
(21%), accidental (20%), electrocution (34%), 
natural causes (10%), disease (10%) and unknown 
(5%). The 75 elephant deaths recorded included 
18 adult males (24%), 34 adult females (45%), 

Figure 2.  Crop damage due to elephants from 
2000-2013.

Figure 3.  House damage due to elephants from 
2000-2013.

Figure 4.  Division wise elephant deaths, human 
deaths, and human injuries from 2000-2013.
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3 whose sex was unidentified, (4%) 11jveniles 
(15%) and 9 calves (12%).

Electrocution deaths of elephants

Electrocution was the most common cause of 
elephant deaths in Sambalpur Elephant Reserve. 
Poles supporting high tension wires passing 
through the forest area being placed far apart 
result in sagging of wires. Elephants passing 
under, accidentally touched the wire, getting 
electrocuted. High tension wires were also 
illegally tampered with by local people and used 
as a means to prevent crop raiding by elephants 
causing the death of 12 elephants. Electrocution 
as a means to kill elephants is known in India from 
all parts of the elephant range (Sukumar 1989; 
Gubbi 2009). Normally this is a crop protection 
endeavour or a retaliatory killing. Electrocution 
as an organised poaching method has only been 
documented thus far in rhinos on any scale that 
would cause concern (Menon 1996). However, 
a few elephants have also been electrocuted 
for their tusks in Odisha. Since increasing 
numbers of elephants are dying each year due 
to electrocution and as per the present study a 
total of 25 elephant deaths have taken place in 
this Elephant Reserve, authorities concerned 
should be required to maintain high tension 
lines so that adult elephants cannot reach them. 
Award schemes may also be initiated for persons 
providing information relating to sagging of 
power lines, which may help prevent accidents.
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Introduction

Once abundant throughout the lowland forests 
of Nepal, Asian elephants (Elephas maximus) 
are increasingly under the risk of extirpation 
owing to rapid human population growth and 
subsequent resource demands including poaching 
(Kharel 2001). The population of resident wild 
Asian elephants in Nepal has been estimated to 
be between 109-142 animals (DNPWC 2008) 
occurring in four isolated populations (Eastern, 
Central, Western, and far-western) (Pradhan 
et al. 2011) and inhabit an area covering about 
10,982 km2 of forest (DNPWC 2008). 

Nepal has a long history of capturing, taming, 
and use of elephants. The Department of National 
Parks and Wildlife Conservation (DNPWC) has 
been the government institution responsible for 
the management of domesticated elephants since 
1978 (Pradhan et al. 2011). Currently, there are a 
total of 208 captive elephants in Nepal of which 
94 are owned by Protected Areas (government), 
8 by the National Trust for Nature Conservation 
- a national NGO, and 106 are privately owned. 
Captive elephants are used for patrolling parks, 
forest excursions, tourism, and research activities. 
With the recognition of the importance of captive 
elephants, the Nepal Government established an 
elephant breeding center at Chitwan National 
Park in 1986.

Asian elephants are susceptible to various 
infectious and non-infectious diseases. Infectious 
and parasitic diseases include tetanus, tuberculosis, 
hemorrhagic septicemia, salmonellosis, anthrax, 
foot and mouth disease, rabies, pox, herpes virus 
infection, mycosis, surra, piroplasmosis, ‘bots’, 
toxoplasmosis, helminthiasis and ectoparasitism 
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(Fowler & Mikota 2006; Firyal & Nureen 2007; 
Chandrasekharan et al. 2009; Gairhe 2012). 
Thus, regular examination and investigation of 
potential diseases in captive populations is of 
utmost importance for effective management. 
Moreover, such investigation can potentially 
provide an early indication of disease transfer 
between captive and wild populations. In the 
present study we investigated the prevalence of 
different diseases in government owned captive 
elephants at Chitwan National Park.

Material and methods

The study was based on the analysis of disease 
records from 2004-2009. Diseases were 
categorized as infectious or non-infectious. Non-
infectious diseases were further categorized 
based on affected organs. Since the data on 
frequency of disease attacks were not available, 
prevalence was calculated as the proportion of 
recorded cases of a particular disease among all 
records. 

The diseases were diagnosed by a senior 
veterinary officer of the Chitwan National 
Park based on clinical signs and symptoms, 
postmortem lesions, and laboratory findings. 
However, confirmatory diagnoses were limited 
in some cases due to insufficient laboratory 
facilities.

Results and discussion

A total of 66 captive elephants were represented 
in the disease records, of which 10 died during 
the study period. Tuberculosis was the major 
cause of death (n=5). Other identified causes were 
anthrax, dystocia, endotheliotrophic elephant 
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herpes virus, rupture of nuchal ligament, and leg 
fracture (n=1 each). 

In total 213 records of disease were assessed. 
Prevalence of tuberculosis was 6.5% of the 
cases (Table 1). Diagnosis of tuberculosis 
in the elephants was based on the elephant 
TB STAT-PACK® test supported by Elephant 
Care International. Caused primarily by 
Mycobacterium tuberculosis and with clinical 
signs comparable to those observed in humans, 
tuberculosis in elephants has been recognized for 
over 2000 years (McGaughey 1961). It has been 
the most frequently recorded disease among Asian 
elephants elsewhere too, with fatal consequences 
(Barnes & Barrows 1993; Chandrasekharan et al. 
1995; Gaborock et al. 1996). 

Prevalence of gastrointestinal helminthosis 
(GIH) was 19.2% of the recorded cases. Digestive 
disorders observed included colic, drooling 
saliva, diarrhoea, colon impaction, indigestion, 
anorexia and bloat and their prevalence was 
8.4%. Notably, one elephant had saliva drooling 
since its birth and was eight years at the time of 
the study. It was thinner than its counterparts 
albeit undergoing drug therapy. Mud-eating was 
recorded in 8.4% of cases, which is suggestive of 
inadequate nutrition. 

Disorders related to eye, tail and foot were also 
common. Epiphora and corneal opacity were 
prevalent in 4.5% of the records. Tail disorders 
consisting of bitten tail, swollen tail base, and 
malicious tail chopping was found in 3.3% of 
the records. Whether anyone was apprehended 
for misdemeanors such as chopping off tails was 
unknown. Elephant tail hair is a symbol of good 
luck in Nepalese society and is used in bracelets. 
Thus, malicious chopping of tail could be for 
obtaining the tail hair. 

Foot problems consisted of lameness, foot 
rot wound, infected foot pad, over worn sole, 
cracked sole, cracked heel, overgrown sole, 
overgrown nail, split nails, ingrown nails, 
overgrowth of cuticle, wounds and abscesses. 
About 11.3% of the records had foot disease, 
which was presumably due to wet and dirty barn 
conditions and inadequate exercise. Treatment 

included regular dressing and surgical treatment. 
Surgical problems included wounds, abscesses, 
hematomas, hygromas, and pricked soles and 
were prevalent in 20.2% of the records. Most of 
the surgical problems were traumatic in origin. 
Wound dressing and antibiotic therapy were 
regularly practiced. 

Reproductive problems observed were dystocia, 
agalactia, tearing of vagina and suspected 
endometritis and were observed in three captive 
elephants. Endometritis was suspected due to a 
continuous purulent discharge from the vagina 
after calving. Dystocia with continuous muco-
purulent discharge from the vagina for more than 
30 days was found to be the cause of death of a 
female elephant. Two cases of fetal retention were 
successfully handled by episiotomy with manual 
traction. Agalactia was seen in an elephant that 
had a twin birth of male calves.

Skin disorders included allergic dermatitis 
and depigmentation on neck, skin, belly, etc. 
Depigmentation was suspected to be of fungal or 
viral in origin and tended to increase with age. 

Table 1.  Prevalence (in %) of different diseases 
in government owned captive elephants at 
Chitwan National Park.
Disease Records Prevalence
Infectious disease
  Tuberculosis 14 6.5
  GIH 41 19.2
Non-infectious disease
  Digestive disorder 18 8.4
  Mud eating 18 8.4
  Skin disorder 7 3.2
  Eye disorder 10 4.7
  Ear disorder 1 0.5
  Reproductive problem 3 1.4
  Surgical problem 43 20.2
  Foot disorder 24 11.3
  Insect bite 2 0.9
  Joint disorder 2 0.9
  Tusk disorder 3 1.4
  Tail disorder 7 3.3
  Non specific problems 20 9.4
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Antipruritic preparations and anti-inflammatory 
therapy were prescribed for it. 

To lesser extents, disorders were related to ears, 
joints and tusks. Tympainitis was found in two 
individuals. Two elephants had joint problems 
suspected to be rheumatism and arthritis. Tusk 
disorder was prevalent in about 1.4% of the 
cases presumably due to manual work. Two of 
the elephants had insect bites that were treated 
with antihistamine.

Non-specific problems recorded were weakness, 
debility, fever, ventral edema, lying down 
and behavioral problems. Causes of ventral 
edema were recent delivery of a newborn, 
hypoproteinemia, poor food quality, iron 
deficiency, and liver fluke infection. 
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Introduction

In India domesticated Asian elephants (Elephas 
maximus) are mostly used for heavy work like 
moving logs, lifting vehicles and demolishing 
structures. Skin wounds are one of the most 
commonly encountered pathological conditions 
in domesticated elephants (Sukklad et al. 2006). 
Mechanical injury from sharp objects like the 
ankus used by mahouts or pieces of wood, and cut 
injuries from chains are the most common causes 
of skin wounds. Foot ailments are also common 
with a recorded 62% incidence due to split nails, 
25% abscesses and 12.5% cracked soles (Singh 
et al. 2010). The large corpus of an elephant is 
a major predisposing factor to surface injury. 
The lack of sebaceous glands makes the skin dry 
and in natural habitats, elephants keep their skin 
moist and protected from UV rays by covering 
with mud and dust (Sukklad et al. 2006). When 
the skin is very dry, surface pathogens can easily 
multiply in skin breaches and aggravate wounds. 
Wallowing of elephants in mud and dust bathing 
may facilitate the growth of soil pathogens in 
damaged skin.

The present study was undertaken to identify 
organisms associated with skin wounds of 
elephants and assess their antibiotic sensitivity.

Materials and methods

A total of 20 exudates and 12 swabs from 
abscesses and wounds were collected from 
domesticated elephants engaged in forest 
logging in Assam, India. Samples were placed 
in Brain Heart Infusion broth, transported to the 
laboratory on ice and processed immediately.

Primary isolation was done on 10% oxoid blood 
agar and MacConkey’s lactose agar. After incu-
bation at 37ºC for 24-48 hours, the colonies were 
sub-cultured on to selective media like Mannitol 
salt agar for Staphylococcus and Pseudomonas 
agar supplemented with Cephalothin, Fucidin 
and Cetrimide for Pseudomonas to obtain pure 
cultures. Positive cultures were identified on the 
basis of morphology, staining reactions, cultural 
characteristics and biological/biochemical tests 
as per standard methods (Cruickshank et al. 
1975). 

Antibiotic sensitivity of the isolates was 
performed by the standard disc diffusion method 
in Mueller Hinton agar plates using a panel of 
antibiotics. The concentration of antibiotics per 
disc was: amoxicillin (30 µg), ampicillin (10 
µg), chloramphenicol (30 µg), ciprofloxacin (5 
µg), enrofloxacin (5 µg), gentamicin (10 µg), 
cefotaxim (30 µg), norfloxacin (10 µg), neomycin 
(30 µg), cloxacillin (30 µg), streptomycin (25 
µg), amikacin (30 µg), tetracycline (30 µg), 
oxytetracycline (30 µg) and co-trimoxazole 
(25 µg). The zone of inhibition was measured, 
recorded and interpreted according to Clinical 
and Laboratory Standards Institute criteria 
(CLIS, 2006).

For management of wounds well trained 
mahouts were engaged as they were familiar 
with the respective animals and treatment was 
done under the guidance of the local veterinary 
doctor. For wounds located near the vertebral 
column or legs and/or very deep, the elephant 
was tranquillized for treatment. A combination of 
15 mg medetomidine and 200 mg ketamine was 
used as a single dose for tranquilization, using 
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Figure 2.  Coagulated exudate draining from a 
back wound.

Figure 1.  Deep seated cut wounds on hind leg 
and foreleg from chains.

a dart gun. A supplementary dose was given if 
needed as in draining and dressing of wounds 
i.e. after 2 hours. Deep seated wounds were 
opened surgically to facilitate proper drainage 
of the exudate and removal of decaying tissue. 
The affected area was drenched daily with 0.1% 
potassium permanganate solution for 5-7 days 
and painted with povidone iodine solution. The 
wound was externally smeared with ‘Topicure’ 
antiseptic and fly repellant ointment daily. 
Based on antibiotic sensitivity test results, all 
affected elephants were injected with 90 ml  
of  enrofloxacin per 3.5-4.0 ton body weight 
intramuscularly on 7-10 occasions daily. Tetanus 
toxoid was injected subcutaneously. Wounds 
were dressed regularly up to 15-20 days.

Results and discussion

In the present study a total of 20 domesticated 
elephants with various categories of septic 
wounds were assessed. Wounds were mostly 
located either on the leg (Fig. 1) or on the back of 
the elephant (Fig. 2) or both. Out of 29 wounds 
21 were on the back and 7 were on legs and 1 
on the tail. Wounds on back were mostly due to 
friction with a saddle and on legs due to the use 
of chain/wire to restrain elephants. They showed 
different degrees of sepsis ranging from moderate 
to severe as evidenced by pus formation. 

There was a predominance of Staphylococcus 
infections, being isolated from 91% of samples. 
Pseudomonas was isolated from a single tail 

wound sample. All Staphylococcus isolates 
were positive to catalase and grew in high 
salt concentrations. Twenty seven out of 29 
Staphylococcus isolates were coagulase positive, 
while two were negative. Of the Staphylococcus 
isolates 86 % were sensitive to enrofloxacin, 
followed by gentamicin 69%, and norfloxacin and 
cefataxim 52%. The Pseudomonas isolate also 
showed a similar trend of antibiotic sensitivity 
to enrofloxacin, gentamicin, norfloxacin 
followed by cefataxim. Both Staphylococus 
and Pseudomonas isolates were resistant to co-
trimoxazole, ampicillin, cloxacillin, tetracycline, 
oxytetracycilne, neomycin and amikacin. Use of 
enrofloxacin cleared exudates within 10 days and 
complete healing of the wounds in15-20 days.

Coagulase positive Staphylococcus was isolated 
from most wounds assessed. Coagulase positive 
Staphylococcus aureus is considered pathogenic 
and is associated with a variety of septic conditions. 
In humans, the skin is colonized by indigenous 
microbial flora consisting of Staphylococci, 
Corynebacteria, Propionibacteria, and yeast 
(Diekema et al. 2001). The vast majority of 
skin and soft tissue infections in humans are 
caused by Staphylococcus aureus (Diekema 
et al. 2001) and β haemolytic Streptococci (Di 
Nubile & Lipsky 2004; Stevens et al. 2005). In 
humans, localized pus-producing lesions such 
as boils, abscesses, carbuncles and localized 
wound sepsis are usually due to Staphylococcus 
infection, while rapidly spreading infections 
such as lymphangitis or cellulitis are usually 
caused by beta hemolytic Streptococci (Dryden 
2010). However, in elephants information on 
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characterization of skin microflora and septic 
agents is not available.

In the present study all the isolates were resistant 
to co-trimoxazole, ampicillin, cloxacillin, tetra-
cycline, oxytetracycline, neomycin and amikacin. 
Resistance to commonly used β-lactam antibiotics 
(such as penicillin derivatives and cephalosporins) 
in human and veterinary medicine practices is not 
uncommon (Akindele et al. 2010; Mamza et al. 
2010). The widespread and inappropriate use of 
antibiotics is the most common factor responsible 
for bacterial resistance. Further, transmission of 
resistant organisms between animal and animal 
handlers could occur. Methicillin resistant 
Staphylococcus aureus (MRSA) has drawn 
significant interest in human skin and soft 
tissue infections. In elephants, MRSA has been 
reported from a skin infection in an elephant 
calf at the San Diego Zoo (Janssen et al. 2009). 
Antibiotic resistance of MRSA is not limited to 
methicillin alone, but other antibiotics such as 
chloramphenicol, clindamycin, erythromycin 
and fluoroquinolones as well. Staphylococcus 
resistance to glycopeptides (such as vancomycin, 
teicoplanin, telavancin, bleomycin, ramoplanin, 
and decaplanin) remains rare (Awad et al. 2007). 
However, the rising ‘Minimum Inhibitory 
Concentration’ of glycopeptides may restrict 
the efficacy of such agents (Moise-Broder et al. 
2004). 

Management of skin and soft tissue infections 
normally involves a combination of surgical 
intervention and empirical antibiotic therapy 
(Dryden 2010). The main choice of antibiotic 
depends on the clinical presentation and 
resistance pattern of organisms involved. In 
probable gram positive infection, where MRSA 
is not suspected, penicillins, cephalosporins, 
clindamycin, and co-trimoxazole are used for 
treating the wound (Stevens et al. 2005). In the 
present investigation the use of specific antibiotics 
that the organisms were sensitive to and regular 
cleaning reduced the oozing of exudate from the 
first week onwards. Necrotic tissue was replaced 
by healthy fibroblastic cells and the wound gap 
minimized by the second week. An antibiogram 
is therefore an essential tool in the management 
of skin wounds in elephants.

In conclusion, this study demonstrates that 
coagulase positive Staphylococcus aureus is 
the most commonly associated pathogen of 
skin abscesses and wound in domestic working 
elephants. Enrofloxacin was found to be the 
most sensitive antibiotic and used for effective 
wound treatment. Antibiotic sensitivity study and 
judicious use of suitable drugs is likely to prevent 
development of resistant organisms. Therefore it 
should be adopted as a regular part of skin-wound 
management protocol in elephants.
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The 6th Indonesian Mahout Workshop hosted 
by the Indonesian Mahout Communication 
Forum (FOKMAS) was held from November 
26-29, 2013, at the Tangkahan Conservation 
Response Unit elephant camp, located in the 
province of North Sumatra on the border of the 
Gunung Leuser National Park. The Indonesian 
Mahout Workshops were initiated in 2006 at 
the government Elephant Conservation Center 
Seblat in Bengkulu province (Sumatra) to 
provide a better opportunity for mahouts to share 
information, strengthen their professionalism, 
and influence elephant conservation in Indonesia 
more effectively. FOKMAS and the Mahout 
Workshops are supported by the Indonesian 
government conservation agencies.
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The 6th workshop was attended by 62 participants 
(Fig. 1). All of the Sumatran Elephant Conser-
vation Centers, Conservation Response Units 
(CRU), and other elephant patrol units in Sumatra 
were represented, as well as several zoos and 
safari parks from Sumatra, Java, and Bali. The 
majority of participants were mahouts, but some 
camp managers from Elephant Conservation 
Centers and private facilities also attended. The 
workshop was officially opened by the head of the 
Gunung Leuser National Park, Pak Andi Basrul. 
The Director of Biodiversity for the Indonesian 
central government conservation agency, Pak 
Bambang Novi, visited the workshop to talk to the 
mahouts about Indonesian government elephant 
issues. Several NGOs also provided workshop 

Figure 1.  Participants of the mahout workshop (photo by Bruce Levick).
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support, instruction, and teaching materials to 
assist this professional training opportunity for 
mahouts. General issues discussed during the 
workshop included problems mahouts encounter 
in their work and habitat conservation efforts, 
finding solutions to improve the care and 
management of wild and captive elephants, and 
means to create an information network with 
colleagues throughout Asia.

On the first day of the workshop presentations 
were given by representatives of the International 
Elephant Foundation and Asian Elephant 
Support about captive elephant care and 
management. A presentation about the Elephant 
Conservation Center in Lao PDR, established by 
the NGO ElefantAsia, was given by the manager, 
Sounthone Phitsamone. In the afternoon, training 
in field navigation using maps and GPS units was 
conducted by the CRU Tangkahan team leader 
Edy Sunardi. This training was divided into 
two parts: theoretical background and hands-
on practice in locations within the Tangkahan 
area. All mahouts were instructed about various 
skills to deal with wildlife monitoring and 
illegal activities, data collection and recording, 
human-wildlife conflict mitigation techniques, 
and community relations. Building the capacity 
of mahouts for improved forest protection and 
wildlife conservation also creates improved job 
performance of these individuals.  

The second day of the workshop included 
presentations from some of the elephant patrol 

units in Sumatra. Additionally, presentations 
and practical demonstrations about the needs 
and techniques to train elephants for medical 
procedures were conducted by the Veterinary 
Society for Sumatran Wildlife Conservation 
(Fig. 2). These practical demonstrations included 
weighing elephants (using body measurements 
and confirming with a portable scale), foot care, 
and using ultrasound to check internal organs. 
All of the 8 Tangkahan CRU elephants (1 bull 
and 7 females, including an 18 month old calf) 
were used for practical demonstrations. For 
the mahouts these sessions underscore the 
importance of health, welfare, and medical care 
for their animal partners as they are an integral 
component of the patrol units. This information 
is also applicable in the mahouts’ monitoring 
of wild elephants and rescue of injured wild 
elephants. 

The third day started with a discussion led by 
Ajay Desai, co-chair of the IUCN-SSC Asian 
Elephant Specialist Group, about the importance 
of information gathered by mahouts involved 
in conservation activities, and the need to 
standardize data collection by all elephant patrol 
units in Sumatra (supported by either government 
or NGOs). Establishing common data collection 
forms for each topic these patrol units address 
(i.e. wildlife monitoring, HEC mitigation, 
ecotourism) will provide more comprehensive 
data to inform the Indonesian government 
conservation agencies. The final part of the 
workshop included a presentation and discussion 
among the participants about improving elephant 
facilities and management in Indonesia, and a 
wrap up of the field navigation and GPS sessions.

These Mahout Workshops are very important 
for the mahout staff across Indonesia. There is 
a need to continue professional exchanges and 
training as this has resulted in positive outcomes 
such as requests for input from the Indonesian 
government to FOKMAS about mitigating 
elephant conflict. FOKMAS is currently planning 
the next mahout workshop and will continue 
hosting mahout training modules so this level 
of staff can be more effective participants in 
elephant conservation initiatives in Indonesia.

Figure 2.  Practical demonstration (photo by 
Bruce Levick).
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C.P.R. Environmental Education Centre 
(CPREEC) is a Centre of Excellence of the 
Ministry of Environment & Forests, Government 
of India, established jointly by the Ministry and 
the C.P. Ramaswami Aiyar Foundation. CPREEC 
has been set up to increase consciousness and 
knowledge about the environment and the major 
environmental problems facing the country 
today.

Exhibitions are one of the best means of 
communication, as they attract a wide range of 
people. Exhibitions are effective in creating mass 
awareness among people in a short span of time. 
Every year, CPREEC organizes three exhibitions 
and so far has organized 75 exhibitions in total. 
The exhibitions are generally organized in 
Chennai, which then travel to Andhra Pradesh, 
Karnataka, Pudhuchery, Nilgiri Biosphere 
Reserve and the Andaman & Nicobar Islands 
targeting educational institutions.

CPREEC organized an exhibition on “The 
Elephant” in Chennai from October 24th to 
November 1st, 2013. Shri. Lakshmi Narayan, 
I.F.S., Principal Chief Conservator of Forests 
and Chief Wildlife Warden, Tamilnadu Forest 
Department, inaugurated the exhibition.

The exhibition was divided into four sections: 
science, management, culture and ethics. 
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Under science, the evolution of the elephant 
and its physical characteristics were explained 
through illustrated panels. Under management, 
the increasing man-animal conflict and the 
diminishing number of elephants in India were 
portrayed through panels and newspaper reports. 
Culture traced the history of captive elephants 
in India from the Indus Valley onwards, in the 
form of paintings, sculptures and other artefacts. 
Ethics discussed the problems faced by elephants 
because of their misuse in the name of religion, 
and in temples and circuses.

As part of the exhibition, renowned wildlife 
conservationist, Dr. R. Sukumar, Professor, 
Centre for Ecological Sciences, Indian Institute 
of Science, Bangalore, delivered two lectures: 
“Elephants - Science and Management” and 
“Elephants in Culture“ on October 26th.

The exhibition was well received by public, 
particularly students of schools and colleges who 
also took part in quiz and painting competitions 
during the exhibition. It was widely covered by 
the English and Tamil papers in Chennai. From 
Chennai, the exhibition went to Sathyamangalam 
and the Nilgiri Biosphere Reserve, areas of 
large elephant populations. In 2014, it will go to 
Kerala, which has the largest number of captive 
elephants in India.
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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 (2014) publications 
on Asian elephants.

T. Angkawanish, D. Morar, P. van Kooten, 
I. Bontekoning, J. Schreuder, M. Maas, W. 
Wajjwalku, A. Sirimalaisuwan, A. Michel, E. 
Tijhaar & V. Rutten
The elephant interferon gamma assay: A 
contribution to diagnosis of tuberculosis in 
elephants
Transboundary and Emerging Diseases 60 
(Suppl. 1) (2013) 53-59
Abstract.  Mycobacterium tuberculosis (M. tb) 
has been shown to be the main causative agent of 
tuberculosis in elephants worldwide. M. tb may 
be transmitted from infected humans to other 
species including elephants and vice versa, in 
case of prolonged intensive contact. An accurate 
diagnostic approach covering all phases of the 
infection in elephants is required. As M. tb is an 
intracellular pathogen and cell-mediated immune 
(CMI) responses are elicited early after infection, 
the skin test is the CMI assay of choice in humans 
and cattle. However, this test is not applicable in 
elephants. The interferon gamma (IFN-γ) assay 
is considered a good alternative for the skin 
test in general, validated for use in cattle and 
humans. This study was aimed at development 
of an IFN-γ assay applicable for diagnosis of 
tuberculosis in elephants. Recombinant elephant 
IFN-γ (rEpIFN-γ) produced in eukaryotic 
cells was used to immunize mice and generate 
the monoclonal antibodies. Hybridomas were 
screened for IFN-γ-specific monoclonal antibody 
production and subcloned, and antibodies were 
isotyped and affinity purified. Western blot 
confirmed recognition of the rEpIFN-γ. The 
optimal combination of capture and detection 

antibodies selected was able to detect rEpIFN-γ 
in concentrations as low as 1 pg/ml. The assay 
was shown to be able to detect the native 
elephant IFN-γ, elicited in positive-control 
cultures (pokeweed mitogen (PWM), phorbol 
myristate acetate plus ionomycin (PMA/I)) of 
both Asian and African elephant whole-blood 
cultures (WBC). Preliminary data were generated 
using WBC from non-infected elephants, a M. 
tb infection-suspected elephant and a culture-
confirmed M. tb-infected elephant. The latter 
showed measurable production of IFN-γ after 
stimulation with ESAT6/CFP10 PPDB and PPDA 
in concentration ranges as elicited in WBC by 
Mycobacterium tuberculosis complex (MTBC)-
specific antigens in other species. Hence, the 
IFN-γ assay presented potential as a diagnostic 
tool for the detection of elephant tuberculosis. 
Validation of the assay will require its application 
in large populations of non-infected and infected 
elephants. © 2013 Reproduced with permission 
of John Wiley & Sons, Inc. 

N. Baskaran, G. Kannan, U. Anbarasan, A. Thapa 
& R. Sukumar 
A landscape-level assessment of Asian 
elephant habitat, its population and elephant–
human conflict in the Anamalai hill ranges of 
southern Western Ghats, India
Mammalian Biology 78 (2013) 470-481
Abstract.  Spatial information at the landscape 
scale is extremely important for conservation 
planning, especially in the case of long-ranging 
vertebrates. The biodiversity-rich Anamalai 
hill ranges in the Western Ghats of southern 
India hold a viable population for the long-term 
conservation of the Asian elephant. Through 
rapid but extensive field surveys we mapped 
elephant habitat, corridors, vegetation and land-
use patterns, estimated the elephant population 
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density and structure, and assessed elephant–
human conflict across this landscape. GIS and 
remote sensing analyses indicate that elephants 
are distributed among three blocks over a total 
area of about 4600 km2. Approximately 92% 
remains contiguous because of four corridors; 
however, under 4000 km2 of this area may be 
effectively used by elephants. Nine landscape 
elements were identified, including five natural 
vegetation types, of which tropical moist 
deciduous forest is dominant. Population density 
assessed through the dung count method using 
line transects covering 275 km of walk across 
the effective elephant habitat of the landscape 
yielded a mean density of 1.1 (95% CI = 0.99–
1.2) elephant/km2. Population structure from 
direct sighting of elephants showed that adult 
male elephants constitute just 2.9% and adult 
females 42.3% of the population with the rest 
being sub-adults (27.4%), juveniles (16%) and 
calves (11.4%). Sex ratios show an increasing 
skew toward females from juvenile (1:1.8) to 
sub-adult (1:2.4) and adult (1:14.7) indicating 
higher mortality of sub-adult and adult males that 
is most likely due to historical poaching for ivory. 
A rapid questionnaire survey and secondary 
data on elephant–human conflict from forest 
department records reveals that villages in and 
around the forest divisions on the eastern side of 
landscape experience higher levels of elephant–
human conflict than those on the western side; 
this seems to relate to a greater degree of habitat 
fragmentation and percentage farmers cultivating 
annual crops in the east. We provide several 
recommendations that could help maintain 
population viability and reduce elephant–human 
conflict of the Anamalai elephant landscape. 
© 2013 Reprinted with permission from the 
Deutsche Gesellschaft für Säugetierkunde. 

N. Baskaran
An overview of Asian elephants in the Western 
Ghats, southern India: Implications for the 
conservation of Western Ghats ecology
Journal of Threatened Taxa 5 (2013) 4854-4870
Abstract.  The Western Ghats region is a global 
biodiversity hotspot and the source of all the 
major rivers of peninsular India. The conservation 
of this region is important for the biodiversity 
it harbours, and for ecological functions that 

include climate stability, erosion control, clean 
water and air, which are essential to safeguard 
economic growth, social stability and quality of 
life for the people of peninsular India. Possessing 
a unique diversity in topography, climate, 
vegetation, faunal communities, endemism 
and human communities, the Western Ghats is 
also known for its spectacular assemblage of 
larger mammals, including 25% of the global 
population of Asian Elephants. There are four 
major landscapes in the Western Ghats: (1) Uttara 
Kannada, (2) Brahmagiri-Nilgiris, (3) Anamalai-
Nelliyampathy-High Range, and (4) Periyar-
Agasthyamalai, spread across 30,000km2, 
harbouring a minimum 10,000 elephants in six 
different populations with signs of an increasing 
trend in some populations. The second landscape 
(Brahmagiri-Nilgiris) with over 50% of the Ghats’ 
elephant population, along with its contiguity 
to the Eastern Ghats elephant landscape, forms 
the single largest global population of Asian 
Elephants. However, major threats to the long-
term conservation of the elephant include further 
fragmentation of habitat, continued poaching of 
bulls for ivory, and escalation in human-elephant 
conflicts resulting in public antagonism toward 
the species. The goals of management should 
thus be to: (1) consolidate habitats and preserve 
corridors to avoid further fragmentation; (2) 
take steps through integrated land use planning 
at the landscape level to reduce human-elephant 
conflicts; and (3) build up a demographically 
and genetically viable elephant population by 
protecting the tusked males from ivory poaching. 
Being a wide-ranging umbrella species, ensuring 
the long-term conservation of Asian Elephants 
in the Ghats implies protecting its biodiversity 
and ecological functions that also safeguard the 
livelihood of several million people. © 2013 
Baskaran.

N. Baskaran & A.A. Desai 
Frugivory and seed dispersal by the Asian 
elephant Elephas maximus in the tropical 
forests of Nilgiri Biosphere Reserve, southern 
India
Journal of Threatened Taxa 5 (2013) 4893-4897
Abstract.  Seed dispersal plays a potential role in 
plant species demographic processes. Elephants 
are important seed-dispersing agents. We studied 



49

frugivory and seed dispersal by Asian elephants 
in the tropical deciduous and thorn forests of 
the Nilgiri Biosphere Reserve, southern India. 
We determined fruit consumption based on the 
presence of seeds and fruit remnants in elephant 
dung piles. In total, we identified seeds of eight 
plant species belonging to seven families in 16% 
out of 455 dung piles examined between 1991 
and 2004. Coinciding with a peak fruiting season 
in the study area, seeds and other fruit parts 
appeared in the dung piles significantly more 
frequently during the dry season than in the wet 
seasons (southwest and northeast monsoons). 
Owing to differences in fruit species abundance 
in different habitats, there was more evidence of 
fruit consumption in the dry thorn than in the dry 
and moist deciduous forests. This corresponds 
with insufficient grass availability in thorn forests 
during the dry season and an increase in browse 
consumption as a supplementary diet. Seeds of 
Tamarindus indica and Acacia intsia were found 
in elephant dung more frequently than other 
species. Seed and fruit remnants were found in 
almost an equal number of dung piles of both 
bulls and herds. © 2013 The Authors.

K. Carlstead, J.A. Mench, C. Meehan & J.L. 
Brown
An epidemiological approach to welfare 
research in zoos: The elephant welfare project
Journal of Applied Animal Welfare Science 16 
(2013) 319-337
Abstract.  Multi-institutional studies of welfare 
have proven to be valuable in zoos but are 
hampered by limited sample sizes and difficulty 
in evaluating more than just a few welfare 
indicators. To more clearly understand how 
interactions of husbandry factors influence the 
interrelationships among welfare outcomes, 
epidemiological approaches are needed as well 
as multifactorial assessments of welfare. Many 
questions have been raised about the housing 
and care of elephants in zoos and whether their 
environmental and social needs are being met 
in a manner that promotes good welfare. This 
article describes the background and rationale for 
a large-scale study of elephant welfare in North 
American zoos funded by the (U.S.) Institute 
of Museum and Library Services. The goals 
of this project are to document the prevalence 

of positive and negative welfare states in 291 
elephants exhibited in 72 Association of Zoos 
and Aquariums zoos and then determine the 
environmental, management, and husbandry 
factors that impact elephant welfare. This research 
is the largest scale nonhuman animal welfare 
project ever undertaken by the zoo community, 
and the scope of environmental variables and 
welfare outcomes measured is unprecedented. © 
2013 Honolulu Zoo Society.

K. Chelliah & R. Sukumar
The role of tusks, musth and body size in male–
male competition among Asian elephants, 
Elephas maximus
Animal Behaviour 86 (2013) 1207-1214
Abstract.  The evolution of sexually dimorphic, 
elaborate male traits that are seemingly 
maladaptive may be driven by sexual selection 
(male–male competition and or female mate 
choice). Tusk possession in the Asian elephant 
is sexually dimorphic and exaggerated but its 
role in male–male competition has not yet been 
determined. We examined the role of the tusks 
in establishing dominance along with two other 
known male–male signals, namely, body size and 
musth (a temporary physiologically heightened 
sexual state) in an Asian elephant population 
in northeastern India with equal proportions of 
tusked and tuskless males. We observed 116 
agonistic interactions with clear dominance 
outcomes between adult (>15 years) males during 
458 field days in the dry season months of 2008–
2011. A generalized linear mixed-effects model 
was used to predict the probability of winning 
as a function of body size, tusk possession and 
musth status relative to the opponent. A hierarchy 
of the three male–male signals emerged from 

Minneriya National Park (Sri Lanka)
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this analysis, with musth overriding body size 
and body size overriding tusk possession. In this 
elephant population tusk possession thus plays a 
relatively minor role in male–male competition. 
An important implication of musth and body size 
being stronger determinants of dominance than 
tusk possession is that it could facilitate rapid 
evolution of tuskless males in the population 
under artificial selection against tusked 
individuals, which are poached for ivory. © 2013 
Reprinted with permission from the Association 
for the Study of Animal Behaviour.

S. de Silva, C.E. Webber, U.S. Weerathunga, T.V. 
Pushpakumara, D.K. Weerakoon & G. Wittemyer
Demographic variables for wild Asian 
elephants using longitudinal observations
PLoS ONE 8 (2013) e82788
Abstract.  Detailed demographic data on wild 
Asian elephants have been difficult to collect due 
to habitat characteristics of much of the species’ 
remaining range. Such data, however, are critical 
for understanding and modeling population 
processes in this endangered species. We 
present data from six years of an ongoing study 
of Asian elephants (Elephas maximus) in Uda 
Walawe National Park, Sri Lanka. This relatively 
undisturbed population numbering over one 
thousand elephants is individually monitored, 
providing cohort-based information on mortality 
and reproduction. Reproduction was seasonal, 
such that most births occurred during the long inter-
monsoon dry season and peaked in May. During 
the study, the average age at first reproduction 
was 13.4 years and the 50th percentile inter-birth 
interval was approximately 6 years. Birth sex 
ratios did not deviate significantly from parity. 
Fecundity was relatively stable throughout the 
observed reproductive life of an individual (ages 
11–60), averaging between 0.13–0.17 female 
offspring per individual per year. Mortalities and 
injuries based on carcasses and disappearances 
showed that males were significantly more likely 
than females to be killed or injured through 
anthropogenic activity. Overall, however, most 
observed injuries did not appear to be fatal. 
This population exhibits higher fecundity and 
density relative to published estimates on other 
Asian elephant populations, possibly enhanced 
by present range constriction. Understanding 

the factors responsible for these demographic 
dynamics can shed insight on the future needs of 
this elephant population, with probable parallels 
to other populations in similar settings. © 2013 
The Authors.

K.V. Fanson, M. Lynch, L. Vogelnest, G. Miller 
& T. Keeley
Response to long-distance relocation in Asian 
elephants (Elephas maximus): monitoring 
adrenocortical activity via serum, urine, and 
feces
European J. Wildlife Research 59 (2013) 655-64
Abstract.  Understanding how elephants 
respond to potentially stressful events, such as 
relocation, is important for making informed 
management decisions. This study followed the 
relocation of eight Asian elephants from the 
Cocos (Keeling) Islands to mainland Australia. 
The first goal of this study was to examine 
patterns of adrenocortical activity as reflected 
in three different substrates: serum, urine, 
and feces. We found that the three substrates 
yielded very different signals of adrenocortical 
activity. Fecal glucocorticoid metabolites (FGM) 
increased as predicted post-transport, but urinary 
glucocorticoid metabolites (UGM) were actually 
lower following transport. Serum cortisol levels 
did not change significantly. We suggest that 
the differences in FGM and UGM may reflect 
changes in steroid biosynthesis, resulting in 
different primary glucocorticoids being produced 
at different stages of the stress response. 
Additional studies are needed to more thoroughly 
understand the signals of adrenocortical activity 
yielded by different substrates. The second goal 
was to examine individual variation in patterns of 
adrenal response. There was a positive correlation 
between baseline FGM value and duration of 
post-transfer increase in FGM concentration. 
Furthermore, an individual’s adrenocortical 
response to relocation was correlated with 
behavioral traits of elephants. Elephants that were 
described by keepers as being “curious” exhibited 
a more prolonged increase in FGM post-transfer, 
and “reclusive” elephants had a greater increase in 
FGM values. Future research should investigate 
the importance of these personality types for the 
management and welfare of elephants. © 2013 
Springer-Verlag Berlin Heidelberg.
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Kaudulla National Park (Sri Lanka)

L. García Sanjuán, M. Luciañez Triviño, T.X. 
Schuhmacher, D. Wheatley & A. Banerjee
Ivory craftsmanship, trade and social signi-
ficance in the southern Iberian Copper Age: 
The evidence from the PP4-Montelirio sector 
of Valencina de la Concepción (Seville, Spain)
European Journal of Archaeology 16 (2013) 
610-635
Abstract.  Because of its great potential to 
provide data on contacts and overseas trade, 
ivory has aroused a great deal of interest since 
the very start of research into Iberian late 
prehistory. Research recently undertaken by the 
German Archaeological Institute in Madrid in 
collaboration with a number of other institutions 
has provided valuable contributions to the study 
of ivory in the Iberian Copper Age and Early 
Bronze Age. One of the archaeological sites 
that is contributing the most data for analysing 
ivory from the Copper Age in southern Iberia 
is Valencina de la Concepción (Seville), which 
is currently the focus of several debates on the 
development of social complexity. This article 
contributes to this line of research by providing 
new, unpublished evidence and by examining 
the significance of ivory craftsmanship in 
commercial, social, and ideological terms. It 
also assesses in greater detail the prominent part 
played by luxury ivory items as an expression 
of social status and power. © 2013 European 
Association of Archaeologists.

R. Ghodbane & M. Drancourt 
Non-human sources of Mycobacterium 
tuberculosis
Tuberculosis 93 (2013) 589-595
Abstract.  Mycobacterium tuberculosis is a 
successful pathogen responsible for the vast 
majority of deadly tuberculosis cases in humans. 
It rests in a dormant form in contaminated 
people who constitute the reservoir with airborne 
interhuman transmission during pulmonary 
tuberculosis. M. tuberculosis is therefore regarded 
majoritary as a human pathogen. Here, we review 
the evidence for anthroponotic M. tuberculosis 
infection in non-human primates, other mammals 
and psittacines. Some infected animals may be 
sources for zoonotic tuberculosis caused by M. 
tuberculosis, with wild life trade and zoos being 
amplifying factors. Moreover, living animals 

and cadavers can scatter M. tuberculosis in the 
environment where it could survive for extended 
periods of time in soil where amoebae could play 
a role. Although marginal in the epidemiology of 
human tuberculosis, these data indicate that M. 
tuberculosis is not uniquely adapted to humans. 
© 2013 Reprinted with permission from Elsevier.

R. Ghosal, A. Ganswindt, P.B. Seshagiri & R. 
Sukumar
Endocrine correlates of musth in free-
ranging Asian elephants (Elephas maximus) 
determined by non-invasive faecal steroid 
hormone metabolite measurements
PLoS ONE 8 (2013) e84787
Abstract.  The occurrence of musth, a period 
of elevated levels of androgens and heightened 
sexual activity, has been well documented for 
the male Asian elephant (Elephas maximus). 
However, the relationship between androgen-
dependent musth and adrenocortical function in 
this species is unclear. The current study is the 
first assessment of testicular and adrenocortical 
function in free-ranging male Asian elephants 
by measuring levels of testosterone (androgen) 
and cortisol (glucocorticoid – a physiological 
indicator of stress) metabolites in faeces. During 
musth, males expectedly showed significant 
elevation in faecal testosterone metabolite 
levels. Interestingly, glucocorticoid metabolite 
concentrations remained unchanged between 
musth and non-musth periods. This observation 
is contrary to that observed with wild and captive 
African elephant bulls and captive Asian bull 
elephants. Our results show that musth may not 
necessarily represent a stressful condition in 
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free-ranging male Asian elephants. © 2013 The 
Authors.

M. Haspeslagh, J.M.G. Stevens, E. De Groot, J. 
Dewulf, I.D. Kalmar & C.P.H. Moons
A survey of foot problems, stereotypic 
behaviour and floor type in Asian elephants 
(Elephas maximus) in European zoos
Animal Welfare 22 (2013) 437-443
Abstract.  This study investigates whether foot 
problems in captive Asian elephants (Elephas 
maximus) can be linked to: i) enclosure floor type; 
and ii) the occurrence of repetitive behaviour. 
Using a questionnaire, we collected information 
about floor type(s) in the enclosure, occurrence 
of repetitive behaviour and occurrence of foot 
problems for 87 Asian elephants (≥12 years) in 
32 European zoos. The majority of elephants 
were housed on sand or concrete. A substantial 
proportion of the study population displayed 
repetitive behaviour. Respondents observed foot 
problems in 59 elephants, of which 53 displayed 
repetitive behaviour. Data analysis showed 
that elephants with access to sand flooring had 
a significantly greater chance of displaying 
stereotypic behaviour. Displaying this behaviour 
was also age-dependent with older elephants 
being more likely to do so. Furthermore, 
elephants that displayed stereotypic behaviour or 
that were being kept in an environment with sand 
or concrete flooring were more likely to have 
foot problems than others. Further research is 
required to determine whether the relationships 
between substrate, stereotypic behaviour and 
foot problems are of a causal nature. © 2013 
Reproduced with permission from Universities 
Federation for Animal Welfare.

S. Hing, N. Othman, S.K.S.S. Nathan, M. Fox, 
M. Fisher & B. Goossens
First parasitological survey of endangered 
Bornean elephants Elephas maximus 
borneensis
Endangered Species Research 21 (2013) 223-230
Abstract.  Relatively few studies have been 
carried out on the parasites of free-ranging 
wild animal species, which has led to a lack of 
baseline parasitological data. This is a concern 
because endoparasites can have an important 
influence on fitness and survival, particularly in 

small populations of endangered species. This 
field study is the first parasitological survey of 
Endangered Bornean elephants Elephas maximus 
borneensis. Using a special modification of 
the McMaster method, trematode, cestode and 
nematode ova were identified in the faeces of 
wild Bornean elephants in two key range areas 
in Sabah, Malaysian Borneo: the Tabin Wildlife 
Reserve and the Lower Kinabatangan Wildlife 
Sanctuary. Preliminary comparisons between the 
sites suggest that prevalence, load and diversity 
vary between the two, leading to hypotheses on 
host, parasite and environmental factors which 
may affect endoparasite infection dynamics in 
wild Bornean elephants. This study provides an 
initial catalogue of parasite types in the Bornean 
elephant and reports on endoparasite prevalence 
and load, valuable baseline data for future 
research. © 2013 Inter-Research.

T. Kitpipit, P. Thanakiatkrai & W. Chotigeat
Direct PCR-FINS: Wildlife species 
identification without DNA extraction
Forensic Science International: Genetics 
Supplement Series 4 (2013) 364–365
Abstract.  Forensically informative nucleotide 
sequencing (FINS) is commonly used in forensic 
laboratories worldwide for wildlife species 
identification. Recently direct PCR – DNA 
amplification without prior DNA extraction – has 
been gathering attention in the human forensic 
community due to its high efficiency, but it 
has never been applied to non-human forensic 
investigation. Therefore, we aimed to evaluate 
the possibility and efficiency of using direct PCR-
FINS for species identification from various types 
of forensically relevant animal samples. Eight 
biological evidence types (hair, muscle tissue, 
bloodstain, bone, ear, skin, urine, and feces) 
from three common crime-related animals (tiger, 
white rhino, and Asian elephant) were analyzed 
with the three-step direct PCR-FINS method: 
direct PCR amplification of target DNA with 
16S rRNA and cytochrome b universal primers, 
sequencing, and database searching (BLAST). 
All sample types were successfully amplified 
using direct PCR-FINS method and provided the 
expected PCR products. Each amplicon sequence 
and its relevant animal species were completely 
matched using BLAST, meaning that the species 
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of the samples were correctly identified. In 
conclusion, the ‘direct PCR-FINS method’ is 
rapid, reliable, and meets the requirement of 
international forensic organizations. © 2013 
Reprinted with permission from Elsevier.

Y. Li, X. Deng, M. Cao, Y. Lei & Y. Xia
Soil restoration potential with corridor 
replanting engineering in the monoculture 
rubber plantations of Southwest China
Ecological Engineering 51 (2013) 169-177
Abstract.  Corridor engineering is a common 
approach for wildlife conservation. The influence 
of the practice on soil properties including 
nutrients and organic matter, however, remains 
poorly investigated. In order to predicate the 
long-term effects of Asian elephant (Elephas 
maximus L.) conservation corridors (AECC) of 
the Greater Mekong Sub-region (GMS) on soil 
properties and functional recovery, we studied 
the soil comprehensive accumulation ability and 
estimated total recovery time under two major 
forest types on which the corridor is built (natural 
secondary forest and rubber plantation) and one 
forest type generated by ecological replanting on 
existing rubber plantation in comparison with 
soils under primary rain forest and fallow land in 
Xishuangbanna, Southwest China. Soil samples 
were taken from five research sites and fifteen soil 
properties were measured. On a 30-year basis, 
soil recovery differed significantly in the three 
regimes. The natural secondary forest regime 
had the highest comprehensive accumulation of 
about 92% and the shortest estimated recovery 

time (37–40 years). In contrast, the monoculture 
rubber plantation, despite constant fertilizer and 
management input, yielded the poorest recovery 
result of about 75% and the longest recovery 
time (95–100 years). From the perspective of 
soil recovery, this regime appears unsustainable. 
However, the ecological replanting using local 
rain forest trees and shrubs thereby to build 
forest structure complexity and diversity on 
the monoculture rubber plantation improved 
comprehensive accumulation ability of about 8% 
(from 75% to 83%) and shortened the recovery 
time (40 years). The results suggest that the 
corridor engineering by natural secondary forest 
regime or by ecological replanting of monoculture 
rubber plantation can serve as effective regimes 
for soil properties recovery. © 2012 Reprinted 
with permission from Elsevier.

H.S. Mumby, A. Courtiol, K.U. Mar & V. 
Lummaa
Birth seasonality and calf mortality in a large 
population of Asian elephants
Ecology and Evolution 3 (2013) 3794-3803
Abstract.  In seasonal environments, many 
species concentrate their reproduction in the 
time of year most likely to maximize offspring 
survival. Asian elephants (Elephas maximus) 
inhabit regions with seasonal climate, but females 
can still experience 16-week reproductive cycles 
throughout the year. Whether female elephants 
nevertheless concentrate births on periods with 
maximum offspring survival prospects remains 
unknown. We investigated the seasonal timing 
of births, and effects of birth month on short- 
and long-term mortality of Asian elephants, 
using a unique demographic data set of 2350 
semicaptive, longitudinally monitored logging 
elephants from Myanmar experiencing seasonal 
variation in both workload and environmental 
conditions. Our results show variation in birth 
rate across the year, with 41% of births occurring 
between December and March. This corresponds 
to the cool, dry period and the beginning of the 
hot season, and to conceptions occurring during 
the resting, nonlogging period between February 
and June. Giving birth during the peak December 
to March period improves offspring survival, as 
the odds for survival between age 1 and 5 years 
are 44% higher for individuals born during the Mattala area in Sri Lanka’s south
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high birth rate period than those conceived during 
working months. Our results suggest that seasonal 
conditions, most likely maternal workload and/or 
climate, limit conception rate and calf survival 
in this population through effects on maternal 
stress, estrus cycles, or access to mates. This 
has implications for improving the birth rate and 
infant survival in captive populations by limiting 
workload of females of reproductive age. As 
working populations are currently unsustainable 
and supplemented through the capture of wild 
elephants, it is imperative to the conservation 
of Asian elephants to understand and alleviate 
the effects of seasonal conditions on vital rates 
in the working population in order to reduce the 
pressure for further capture from the wild. © 
2013 The Authors.

J. K. O’Brien, K.J. Steinman, G.A. Montano, 
C.C. Love, R.L. Saiers & T.R. Robeck
Characteristics of high-quality Asian elephant 
(Elephas maximus) ejaculates and in vitro 
sperm quality after prolonged chilled storage 
and directional freezing
Reproduction, Fertility and Development 25 
(2013) 790-797
Abstract. The in vitro quality of spermatozoa from 
one elephant (Elephas maximus) was examined 
after chilled storage and directional freezing 
(DF). High-quality, non-contaminated ejaculates 
(77.6 ± 6.0% progressive motility, 3.9 ± 1.5 µg 
creatinine mL–1 raw semen, 2.7 ± 0.6% detached 
heads) were cryopreserved after 0 (0hStor), 12 
(12hStor) and 24 h (24hStor) of chilled storage. 
At 0 h and 6 h post-thawing, total motility, 

plasma membrane integrity, acrosome integrity, 
mitochondrial activity and normal morphology 
were similar (P>0.05) across treatments. In 
contrast, progressive motility, rapid velocity and 
several kinematic parameters were lower (P < 
0.05) for 24Stor compared with 0hStor at 0 h post-
thaw. By 6 h post-thaw, amplitude of lateral head 
displacement and velocity parameters (average 
pathway, straight-line and curvilinear velocity) 
were lower (P<0.05) for 24hStor compared with 
0hStor and 12hStor. DNA integrity was high 
and remained unchanged (P>0.05) across all 
groups and processing stages (1.6 ± 0.6% of cells 
contained fragmented DNA). Results indicate 
that DF after up to 12 h of chilled storage results 
in a post-thaw sperm population of acceptable 
quality for artificial insemination. These findings 
have implications for the cryopreservation of 
sex-sorted spermatozoa, which typically undergo 
more than 12 h of chilled storage prior to sorting 
and preservation. © 2013 CSIRO Publishing.

J.K. O’Brien, K.J. Steinman, G.A. Montano, 
C.C. Love & T.R. Robeck
Sperm DNA fragmentation and morphological 
degeneration in chilled elephant (Elephas 
maximus and Loxodonta Africana) semen 
collected by transrectal massage
Andrology 1 (2013) 387-400
Abstract.  Ejaculates from nine Asian and 
two African elephants were analysed to gain a 
further understanding of mechanisms underlying 
variable semen quality after transrectal massage. 
Semen analysis was performed after collection (0 
h; subjective motility parameters only) and after 
24 h of chilled storage at 10°C (24 h; all ejaculate 
and sperm characteristics). Ejaculates with 50% 
total motility (TM) at 24 h, which represented 
>90% of collection attempts, contained a sperm 
population with a high degree of DNA damage 
(64.2 ± 19.2% fragmented DNA) and an elevated 
incidence of detached heads (43.3 ± 22.5%). In 
contrast, good quality ejaculates designated as 
those with >50% TM at 24 h displayed higher 
(P<0.05) values of sperm kinetic parameters, 
DNA integrity and normal morphology. Fertility 
potential was high for good quality ejaculates from 
two males (one Asian and one African bull) based 
on in vitro characteristics after chilled storage for 
up to 48 h post-collection. Urine contamination of Snare victim (Sri Lanka)



55

semen, as assessed quantitatively by creat- inine 
concentration, was confirmed as a significant 
factor in reduced elephant ejaculate quality. 
However, the identification of considerable 
DNA damage and morphological degeneration 
in the majority of ejaculates after only 24 h of 
chilled storage indicates that sperm ageing 
could be a primary contributor to inconsistent 
semen quality in the elephant. © 2013 American 
Society of Andrology and European Academy of 
Andrology. Reproduced with permission of John 
Wiley & Sons, Inc.

A. Rattanawannee, O. Duangpukdee & P. 
Poolprasert
Insect diversity during different stages of 
Asiatic elephant dung deterioration in eastern 
Thailand
Kasetsart J. (Natural Science) 47 (2013) 387-397
Abstract.  A determination was conducted in 
eastern Thailand of the family composition 
of dung-utilizing insects in relation to various 
elephant dung pad stages: A (dung intact with 
odor and moisture), B (dung intact, no odor, no 
moisture), C1 (less than 50% degraded), C2 (50% 
or more degraded) and stage D (flat mass). A total 
of 4,857 individuals representing 30 families of 
insects utilized the sampled elephant dung; these 
included beetles from three prominent families: 
Ptiliidae, Staphylinidae and Scarabaeidae. Scarab 
beetles could be found throughout all stages of 
dung disintegration. The Shannon-Wiener index 
(H’) for all insects in all elephant dung piles 
was considered relatively high. In addition, H’ 
obtained by calculating the pooled data set of this 
study was 2.09, with high evenness (E = 0.615), 
and dominance by the Simpson index was high 
for all dung-utilizing insects (D = 0.723). Stage 
B showed the highest family diversity index (H’ 
= 2.274), whereas stage C1 had the lowest levels 
of diversity (H’ = 1.401). Significant differences 
in the family diversity indices of five Asian 
elephant dung stages were detected (P < 0.05) 
in all comparisons. The results show that such 
biodiversity parameters as the richness, diversity 
and composition of these insect communities 
differ during the various stages of elephant dung 
decay. The relevance of these findings to the 
interpretation of what constitutes a dung stage 
preference is discussed. 

S. Sahoo, J.-P. Puyravaud & P. Davidar
Local knowledge suggests significant wildlife 
decline and forest loss in insurgent affected 
Similipal Tiger Reserve, India
Tropical Conservation Science 6 (2013) 230-240
Abstract.  Similipal Tiger Reserve is a large 
insurgent-affected protected area (PA) located in 
the northern Eastern Ghats, India, with a resident 
tribal population of about 12,500. In 2007-08, 
we carried out a survey of conservation attitudes 
among 217 men and women (>20 years old) 
and documented their perceptions of wildlife 
and forest decline over a 20-year period from 
1997-2007. Using data from the Forest Survey of 
India, we ascertained the decrease in forest cover 
(>40%), and using available census information 
we assessed tiger status over this period. Most 
of the respondents were primarily agriculturists 
(79%), and all households collected fuel-wood 
from the forest; 13% hunted and 49% fished. The 
majority of the respondents (80%) agreed that 
trees had disappeared, and 90% agreed that the 
tiger and elephant had disappeared. Respondents’ 
recollections of Bengal tiger and Asian elephant 
sightings over a 20-year period indicated a 
drastic decline in their numbers, and perceptions 
of forest loss were supported by assessments 
of changes in dense forest cover indicating an 
annual deforestation rate of 1.577% yr-1 over a 
20-year period, or loss of 274 km2 of dense forest. 
This suggests that forest dwelling communities 
have an acute awareness of disappearing forests 
and wildlife, and informant-based surveys can 
be indicative of the status of wildlife and forests 
in situations such as Similipal, where ecological 
studies are problematic due to civil conflict.© 
2013 The Authors.

C. Santiapillai & S. Wijeyamohan
The first national survey of elephants in Sri 
Lanka
Current Science 105 (2013) 153-154
Abstract.  none.

C.S. Sastri, A. Banerjee, T. Sauvage, B. Courtois 
& T. Schuhmacher
Fluorine determination in different types of 
ivory by PIGE technique
Journal of Radioanalytical and Nuclear 
Chemistry 298 (2013) 311-315
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Abstract.  Fluorine was determined by 
particle induced gamma-ray emission (PIGE) 
technique with 2.3 MeV protons in elephant, 
mammoth, aquatic (walrus, pot whale, narwhal, 
hippopotamus) and archaeological ivory, with 
concentration varying between 55 ppm and 2.3 
%. The characteristic variation of F concentration 
with species shows that it has the potential to 
serve as a marker in identifying different types 
of ivory. Additionally, Na concentration was also 
reported in all the analysed samples. © 2013 
Akadémiai Kiadó.

N. Sekar & R. Sukumar
Waiting for Gajah: An elephant mutualist’s 
contingency plan for an endangered 
megafaunal disperser
Journal of Ecology 101 (2013) 1379-1388
Abstract.  Large animals are disproportionately 
likely to go extinct, and the effects of this on 
ecosystem processes are unclear. Megaherbivores 
(weighing over 1000 kg) are thought to be 
particularly effective seed dispersers, yet only 
a few plant species solely or predominantly 
adapted for dispersal by megaherbivores have 
been identified. The reasons for this paradox may 
be elucidated by examining the ecology of so-
called megafaunal fruiting species in Asia, where 
large-fruited species have been only sparsely 
researched. We conducted focal tree watches, 
camera trapping, fruit ageing trials, dung seed 
counts and germination trials to understand 
the ecology of Dillenia indica, a large-fruited 
species thought to be elephant-dispersed, in a 
tropical moist forest (Buxa Tiger Reserve, India). 
We find that the initial hardness of the fruit of 
D. indica ensures that its small (˜6 mm) seeds 
will primarily be consumed and dispersed by 
elephants and perhaps other megaherbivores. 
Elephants removed 63.3% of camera trap-
monitored fruits taken by frugivores. If the fruit 
of D. indica is not removed by a large animal, 
the seeds of D. indica become available to 
successively smaller frugivores as its fruits soften. 
Seeds from both hard and soft fruits are able to 
germinate, meaning these smaller frugivores 
may provide a mechanism for dispersal without 
megaherbivores. Synthesis. Dillenia indica’s 
strategy for dispersal allows it to realize the 
benefits of dispersal by megaherbivores without 

becoming fully reliant on these less abundant 
species. This risk-spreading dispersal behaviour 
suggests D. indica will be able to persist even 
if its megafaunal disperser becomes extinct. © 
2013 Reproduced with permission of John Wiley 
& Sons, Inc.

J.J. Stanton, C. Cray, M. Rodriguez, K.L. Arheart, 
P.D. Ling & A. Herron
Acute phase protein expression during 
elephant endotheliotropic herpesvirus-1 
viremia in Asian elephants (Elephas maximus)
J. Zoo and Wildlife Medicine 44 (2013) 605-612
Abstract.  Infection of Asian elephants (Elephas 
maximus) with elephant endotheliotropic 
herpesvirus (EEHV) can be associated with 
rapid, lethal hemorrhagic disease and has been 
documented in elephant herds in human care 
and in the wild. Recent reports describe real-
time quantitative polymerase chain reaction 
(qPCR) assays used to monitor clinically ill 
elephants and also to detect subclinical EEHV1 
infection in apparently healthy Asian elephants. 
Acute phase proteins have been demonstrated to 
increase with a variety of infectious etiologies 
in domesticated mammals but have not yet been 
described in elephants. In addition, the immune 
response of Asian elephants to EEHV1 infection 
has not been described. In this study, whole 
blood and trunk wash samples representing 
repeated measures from eight elephants were 
examined for the presence of EEHV1 using 
a qPCR assay. Elephants were classified into 
groups, as follows: whole blood negative and 
positive and trunk wash negative and positive. 
Serum amyloid A (SAA) and haptoglobin (HP) 
levels were compared between these groups. A 
significant difference in SAA was observed with 
nearly a threefold higher mean value during 
periods of viremia (P = 0.011). Higher values of 
SAA were associated with >10,000 virus genome 
copies/ml EEHV1 in whole blood. There were 
no significant differences in HP levels, although 
some individual animals did exhibit increased 
levels with infection. These data indicate that 
an inflammatory process is stimulated during 
EEHV1 viremia. Acute phase protein quantitation 
may aid in monitoring the health status of Asian 
elephants. © 2013 American Association of Zoo 
Veterinarians.
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I.C. Suter, M. Hockings & G.S. Baxter 
Changes in elephant ownership and 
employment in the Lao PDR: Implications 
for the elephant-based logging and tourism 
industries
Human Dimensions of Wildlife 18 (2013) 279-91
Abstract.  Communities in the Lao People’s 
Democratic Republic (PDR) have been utilizing 
captive Asian elephants (Elephas maximus) 
for centuries. The elephant handler (mahout) 
profession has remained fundamentally 
unchanged. Captive elephants, however, are 
no longer necessary in roles where they were 
once considered vital, particularly the logging 
industry. To gauge mahout demographics 
and assess problems associated with elephant 
industries, we surveyed 133 mahouts in the Lao 
PDR. We found that mahoutship is an aging 
industry with a vanishing family association. 
Contrasts between logging and tourism mahouts 
were apparent when observing family tradition, 
finances, and industry-related experiences. 
Logging mahouts rely on tourism to provide 
them with future employment; however, tourism 
cannot currently employ elephants on a scale 
similar to that of logging operations. The need 
for the traditional mahout and a large population 
of captive elephants may have reached its finality 
in Laos.  © 2013 Taylor & Francis Group, LLC.

C. Theivarasu & S. Chandra
Adsorption performance of activated carbon 
prepared from elephant (Elephas maximus) 
dung for the removal of Reactive Yellow 15 
from aqueous solution
Desalination and Water Treatment 51 (2013) 
7639-7654 
Abstract.  Elephant Dung Activated Carbon 
(EDAC), prepared by acid treatment, was used as 
an eco friendly adsorbent for the removal of the 
textile dye, Reactive Yellow 15 (RY15) from an 
aqueous solution. Batch adsorption experiments 
were carried out to investigate the kinetic, 
thermodynamic and isotherm studies by varying 
the initial dye concentration and temperature. 
The adsorption kinetic data were correlated with 
pseudo first-order, pseudo second-order, and 
elovich models. Pseudo second-order kinetic 
model fitted very well with the experimental data. 
The thermodynamic parameters like Gibb’s Free 

energy change (ΔG0), Entropy change (ΔS0), 
and enthalpy change (ΔH0) were calculated. 
The results indicated that RY15 adsorption 
process was endothermic and spontaneous. The 
mechanism of adsorption process was determined 
by studying the intraparticle diffusion and liquid 
film diffusion models. Effects of EDAC dosage 
and pH on percentage removal of RY15 were 
studied. Maximum adsorption had taken place at 
pH 2. The experimental data were correlated with 
Langmuir, Freundlich, and Temkin adsorption 
isotherm models and it was best represented 
by Langmuir isotherm model. Adsorption 
capacity of EDAC was compared with different 
adsorbent/adsorbate systems. Desorption studies 
indicated the physisorption type of adsorption 
of RY15 onto EDAC. The effectiveness of the 
adsorbent was tested with an effluent collected 
from a dyeing industry. Competitive adsorption 
of various types of dyes was examined to study 
the performance of EDAC. © 2013 Balaban 
Desalination Publications.

N. Thongtip, B. Lorsanyaluck, M. Sukmak, S. 
Chaichanathong, N. Thengchaisri, P. Sunya-
thitiseree & W. Wajjwalku
Surgical removal of urethral and bladder 
stones in female Asian elephant (Elephas 
maximus) by episiotomy and urethrotomy
Thai J. Veterinary Medicine 43 (2013) 375-382
Abstract.  A 45-year-old female Asian elephant 
(Elephas maximus) was presented with urinary 
incontinence and solid masses at the perineal area. 
Vaginoscopy revealed stricture of the vaginal 
vestibule. Trans skin and rectal ultrasonography 

Swarnamali Wewa in southern Sri Lanka
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demonstrated presence of hyperechogenic 
uroliths. Episiotomy and urethrotomy were 
performed after standing sedation with xylazine 
and perineal infiltration with lidocaine. Total of 
8 kg urethral calculi were retrieved manually. 
Calcium carbonate was identified as the main 
component of the stones. Due to acute urinary 
obstruction after the operation, an episiotomy 
was left open allowing urine to pass through 
the incision. Following urine scalding, necrotic 
tissues were detected along the tracts below the 
incision wound through umbilicus. Daily wound 
cleaning and antibiotics treatment for one month 
were performed. The episiotomy wound was 
left to heal by secondary intention and led to a 
2 cm stricture. The healing process completed 
in 5 months post-operatively. The elephant can 
urinate via normal tract in 8 months after surgery.

V. Thuppil & R.G. Coss 
Wild Asian elephants distinguish aggressive 
tiger and leopard growls according to 
perceived danger
Biology Letters 9 (2013) 20130518
Abstract.  Prey species exhibit antipredator 
behaviours such as alertness, aggression and 
flight, among others, in response to predators. The 
nature of this response is variable, with animals 
reacting more strongly in situations of increased 
vulnerability. Our research described here is 
the first formal study to investigate night-time 
antipredator behaviour in any species of elephants, 
Asian or African. We examined the provocative 
effects of elephant-triggered tiger and leopard 
growls while elephants attempted to crop-raid. 
Tigers opportunistically prey on elephant calves, 
whereas leopards pose no threat; therefore, we 
predicted that the elephant response would be 
reflective of this difference. Elephants reacted 
similarly cautiously to the simulated presence of 
felids of both species by eventually moving away, 
but differed markedly in their more immediate 
behavioural responses. Elephants retreated 
silently to tiger- growl playbacks, whereas they 
responded with aggressive vocalizations, such as 
trumpets and grunts, to leopard-growl playbacks. 
Elephants also lingered in the area and displayed 
alert or investigative behaviours in response 
to leopard growls when compared with tiger 

growls. We anticipate that the methods outlined 
here will promote further study of elephant 
antipredator behaviour in a naturalistic context, 
with applications for conservation efforts as well. 
© 2013 The Authors.

G.R. van Sonsbeek, J.H. van der Kolk, J.P.T.M. 
van Leeuwen, H. Everts, J. Marais & W. 
Schaftenaar
Effect of calcium and cholecalciferol 
supplementation on several parameters of 
calcium status in plasma and urine of captive 
Asian (Elephas maxiumus) and African 
elephants (Loxodanta africana)
J. Zoo and Wildlife Medicine 44 (2013) 529-540
Abstract.  The aim of the current study 
was to assess the effect of oral calcium and 
cholecalciferol supplementation on several 
parameters of calcium status in plasma and urine 
of captive Asian (Elephas maximus; n = 10) 
and African elephants (Loxodonta africana; n 
= 6) and to detect potential species differences. 
Calcium and cholecalciferol supplementation 
were investigated in a feeding trial using a 
crossover design consisting of five periods of 28 
days each in summer. From days 28–56 (period 
2), elephants were fed the Ca-supplemented diet 
and from days 84–112, elephants were fed the 
cholecalciferol-supplemented diet (period 4). 
The control diet was fed during the other periods 
and was based on their regular ration, and the 
study was repeated similarly during winter. 
Periods 1, 3, and 5 were regarded as washout 
periods. This study revealed species-specific 
differences with reference to calcium and 
cholecalciferol supplementation. Asian elephants 
showed a significant increase in mean plasma 
total calcium concentration following calcium 
supplementation during summer, suggesting 
summer-associated subclinical hypocalcemia in 
Western Europe. During winter, no effect was 
seen after oral calcium supplementation, but 
a significant increase was seen both in mean 
plasma, total, and ionized calcium concentrations 
after cholecalciferol supplementation in 
Asian elephants. In contrast, evidence of 
subclinical hypocalcemia could be demonstrated 
neither in summer nor in winter in African 
elephants, although 28 days of cholecalciferol 
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supplementation during winter reversed the 
decrease in plasma 1,25(OH)2-cholecalciferol and 
was followed by a significant increase in mean 
plasma total calcium concentration. Preliminary 
findings indicate that the advisable permanent 
daily intake for calcium in Asian elephants and 
cholecalciferol in both elephant species at least 
during winter might be higher than current 
guidelines. It is strongly recommended to monitor 
blood calcium concentrations and, if available, 
blood parathyroid hormone levels to adjust the 
nutritional supplementation for each individual 
elephant. © 2013 American Association of Zoo 
Veterinarians.

N. Velho & W.F. Laurance
Hunting practices of an Indo-Tibetan Buddhist 
tribe in Arunachal Pradesh, north-east India
Oryx 47 (2013) 389–392
Abstract.  Hunting is a serious threat to Indian 
wildlife. We used semi-structured interviews 
to assess hunting practices, cultural contexts 
and village-level governance within a Buddhist 
Indo-Tibetan tribe in the biologically rich region 
of Arunachal Pradesh. A large majority (96%) 
of the 50 respondents preferred wild meat over 
domestic meat, and most hunted for recreation. 
Species such as the Asian elephant Elephas 
maximus are still considered taboo to hunters 
but other species that were once taboo (such as 
gaur Bos gaurus) are now hunted. A month-long 
ban was previously instituted to prohibit tribal 
hunting during the wildlife breeding season 
each year but this has now decreased to 16-days 
duration. A multi-level governance framework is 
needed to resolve a mismatch between national 
policy in India and grass-roots governance for 
managing wildlife hunting. © 2013 Fauna & 
Flora International.

A. Zachariah, J.-C. Zong, S.Y. Long, E.M. 
Latimer, S.Y. Heaggans, L.K. Richman, & G.S. 
Hayward
Fatal herpesvirus hemorrhagic disease in wild 
and orphan Asian elephants in southern India
Journal of Wildlife Diseases 49 (2013) 381-393
Abstract.  Up to 65% of deaths of young Asian 
elephants (Elephas maximus) between 3 mo and 

15 yr of age in Europe and North America over 
the past 20 yr have been attributed to hemorrhagic 
disease associated with a novel DNA virus called 
elephant endotheliotropic herpesvirus (EEHV). To 
evaluate the potential role of EEHV in suspected 
cases of a similar lethal acute hemorrhagic 
disease occurring in southern India, we studied 
pathologic tissue samples collected from field 
necropsies. Nine cases among both orphaned 
camp and wild Asian elephants were identified 
by diagnostic PCR. These were subjected to 
detailed gene subtype DNA sequencing at 
multiple PCR loci, which revealed seven distinct 
strains of EEHV1A and one of EEHV1B. Two 
orphan calves that died within 3 days of one 
another at the same training camp had identical 
EEHV1A DNA sequences, indicating a common 
epidemiologic source. However, the high level of 
EEHV1 subtype genetic diversity found among 
the other Indian strains matches that among 
over 30 EEHV1 strains that have been evaluated 
from Europe and North America. These results 
argue against the previous suggestions that this 
is just a disease of captive elephants and that the 
EEHV1 virus has crossed recently from African 
elephant (Loxodonta africana) hosts to Asian 
elephants. Instead, both the virus and the disease 
are evidently widespread in Asia and, despite the 
disease severity, Asian elephants appear to be the 
ancient endogenous hosts of both EEHV1A and 
EEHV1B. © 2013 Wildlife Disease Association.

“Dexie” in Yala National Park (Sri Lanka)
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1.  Myne Resort donates 160 acres for jumbos 
(Malaysia)

Daily Express - 2.10.2013

Myne Resort has set aside several parcels of 
land, totaling 160 acres, in Kg Bilit in Lower 
Kinabatangan as an ecological corridor for 
the Bornean elephant. Myne Resort managing 
director, Ouh Mee Lan said it was supportive 
of the effort undertaken by the Sabah Wildlife 
Department and the Borneo Conservation Trust 
(BCT) to enhance the ecological corridor for the 
Bornean Elephant at the Lower Kinabatangan. 
“I hope this will provide protection for the land 
from any threats, including, encroachment of 
plantation activities and subsequently improve 
and secure the ecological connectivity of the 
Wildlife Sanctuary at the Lower Kinabatangan,” 
he said.

The ecological corridor, which was launched 
by Tourism, Culture and Environment Minister, 
Datuk Masidi Manjun on Sept 19, noted the 
contribution of the resort. Masidi had expressed 
his hope that more agencies and stakeholders 
will keep supporting the initiative for the 
survival of the Bornean elephants. He also 
commended two more firms, namely Syarikat Yu 
Kwang Development and Proboscis Lodge Bukit 
Melapi for supporting the Bornean Elephant 
Conservation Plan.

2.  120-strong elephant herd destroys crops in 
Majuli (India)

Times of India - 7.10.2013

A herd of more than 120 wild elephants 
went on the rampage at Majuli Island on the 
Brahmaputra in Jorhat district on Saturday 
night. The jumbos destroyed about 100 bighas of 
cropland in a sandbar of the island in the night-
long attack. Forest officials rushed to the spot 
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and are patrolling the area to protect the human 
habitation. No casualty has been reported so far.

The elephants damaged a vast area of ‘sali’ 
paddy crops at Dhonai Lasong Sapori, about 33 
km from Garmur, the headquarters of Majuli 
subdivision. The sandbar, where over 150 
families reside, is located on the bank of the 
Brahmaputra. Divisional forest officer (Jorhat) 
Naba Kumar Malakar said, “Elephants damaged 
a vast area of paddy field in Majuli last night. 
Forest officials rushed to the affected areas and 
they started patrolling the area.”

3.  Death of tusker sparks off anthrax scare in 
Krishnagiri (India)

Times of India - 16.10.2013

The unnatural death of an eight-year-old 
tusker, suspected of anthrax, at Urigam reserve 
forest here on Monday has raised fears of 
an epidemic outbreak. Forest and veterinary 
officials suspecting anthrax causing the death 
of the animal have sent samples of its viscera to 
the Regional Disease Diagnostic Laboratory in 
Chennai for detailed tests. “A final confirmation 
will be made only after the test results are out. 
Meanwhile, we will start vaccination work in all 
the hamlets and villages surrounding the reserve 
forest,” AK Ulaganathan, district forest officer 
(DFO), Krishnagiri district told TOI.

On Monday, a male elephant was found dead at 
Thakkatti forest in Urigam forest range. Since 
anthrax was suspected, the forest and veterinary 
officials took out vital organs such as liver, 
kidney, lungs after post-mortem. The carcass was 
then burnt. “Samples were sent to the laboratory 
at Chennai. The results will be out in a couple 
of days,” the DFO said. Forest officials said the 
anthrax virus is usually alive 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 
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think there is the possibility of an epidemic 
outbreak in the wake of this incident. At the same 
time, we don’t want to leave this issue normally,” 
the DFO added.

4.  State prepares for biggest elephant capture 
operation since 1971 ‘khedda’ (India)

The Hindu - 13.10.2013

At least 25 wild elephants are set to be caught in 
Alur taluk of Hassan district. With a green signal 
from the Karnataka High Court on Tuesday, the 
Department of Forests now sets about planning 
its biggest ever operation to capture wild 
elephants since the State’s last ‘khedda’ in 1971, 
when 47 animals were captured. At the very 
least, this would mean the capture and taming 
of around 25 elephants in Hassan’s Alur taluk, 
the epicentre of human-elephant conflict in the 
State. The Karnataka Elephant Task Force in 
its report to the High Court in September 2012, 
identified two regions — Alur and Tumkur 
district’s Savandurga — as “elephant removal 
zones” for the “unacceptable levels” of conflict 
they encountered.

The department, however, places “the outer 
limit” for the number of elephants to be captured 
at 150 and hope to extend the ‘removal zone’ to 
parts of Kodagu where human-elephant conflict 
is intense. The actual number we capture will be 
much less. 

5.  Warning, elephant on duty: Farms, villages 
get ‘eleguards’ (Indonesia)

The Jakarta Post - 17.10.2013

The Natural Resources Conservation Agency 
(BKSDA) Riau has come up with a novel way to 
protect farms and villages from wild elephants: 
guard elephants.  The initiative, in Bencah Kelubi 
village, Tapung district in Kampar regency, Riau, 
hopes to limit the number of wild elephants that 
trample across hundreds of hectares of oil palm 
farms. BKSDA’s head of conservation technics, 
Syahimin, said the decision to use trained 
elephants, from the Minas Elephant Training 
Center (PLG), was in response to residents 

complaints about the economic losses they 
suffered as a result of the wandering elephants.

“The elephants from Minas PLG are trained to 
expel wild elephants and not for other purposes,” 
Syahimin said on Tuesday, admitting that wild 
elephants often ventured into human settlements. 
Besides Bencah Kelubi, wild elephants also 
frequently wandered into settlements in Pinggir 
district in Bengkalis regency and Langgam 
district in Pelalawan regency.

6.  Wild elephant poaching increases in Pegu 
(Myanmar)

The Irrawaddy - 21.10.2013 

BAW NI - Pegu Division — From mile 58 on 
the newly built Rangoon-Naypyidaw highway, 
Myint Wai walks about four miles into a jungle, 
through the Pegu mountain range. He is returning 
to the site where he recently discovered skeletons 
of several dead elephants, and he talks along the 
way about the hunters who killed them, hoping 
to trade their skins and valuable tusks. “More 
than 20 wild elephants were killed by hunters 
[this year],” he says.  “These hunters have been 
slaughtering wild elephants since 2010. I estimate 
that several dozens of elephants have been killed 
so far. And there are many places I can’t reach.”

Myint Wai, a local resident in Pegu Division, 
northeast of Rangoon, points to a homemade map 
of the mountain range, identifying sites where he 
found the dead carcasses most recently. Some 
sites are deep in the jungle, he says, adding that 
he walked for several days to get there.

The skeletons of one elephant were hidden under 
bamboo brush. The animal was killed in April, 
Myint Wai says, and some of the rib bones were 
scattered along the stream. “The age of this 
elephant could have been between 50 and 60,” he 
says, gesturing toward a skull, pierced with two 
bullet holes. Hunting wild elephants is illegal in 
Daik-U Township, but poachers often disobey, 
trading the skin and tusks illegally inside Burma 
and over the border to Thailand. The skin from 
one elephant can sell for about 10 million kyats 
(US$10,000) in illegal markets.
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7.  Malaysia’s ‘blood ivory’ trade continues

Free Malaysia Today - 23.10.2013

This week Vietnamese customs officials 
discovered and confiscated 2.4 tons of elephant 
ivory. The ivory had been shipped from 
Malaysia, again. Earlier this month the same 
Vietnamese officials confiscated a shipment of 
2.1 tons of elephants ivory, once again shipped 
from Malaysia enroute to China. Malaysia 
remains a very important link in the illegal ivory 
trade, resulting in about 100 elephants a day 
being slaughtered just to provide ivory trinkets 
and ornaments. Does it cross your mind why the 
Vietnamese customs officials can detect ivory, 
but not their Malaysian counterparts? I mean. 
Both have human beings as customs agents. Both 
have laws to uphold. However, when it comes to 
spotting ivory shipments, Malaysian government 
officials appear struck by something akin to 
selective blindness. 

On Aug 12, this year Minister of Natural 
Resources & Environment (NRE) G Palanivel 
declared publicly an independent audit of ivory 
stocks held in Malaysia was unnecessary and his 
staff were “ ... in the midst of doing an inventory 
of the ivory seized.”

An independent audit is the only acceptable 
answer. Preventing such an audit implies officials 
have something to hide, and here again their lack 
of transparency brings this suspicion and public 
exposure upon themselves. The minister also 
declines to have the ivory destroyed – after an 
independent audit.

8.  India’s elephant girl takes on the herds

BBC - 29.10.2013

Fourteen-year old Nirmala Toppo has become 
something of a minor celebrity in the eastern 
Indian state of Orissa. In June, panic gripped the 
industrial city of Rourkela one night when a herd 
of wild elephants entered residential areas from 
dense forests nearby. Nirmala, forest department 
officials say, acted as a real-life “pied-piper” 
when she managed to drive the herd back to the 

forest, much to the relief of the residents. She 
walked many miles with the herd, guiding it out 
of town, in the process getting blisters on her 
legs, which later turned septic.

State forest department officials sought help from 
Nirmala, who is originally from the neighbouring 
state of Jharkhand, when they could not get 
the elephants to leave the city. “We knew of a 
tribal girl who lived in Jharkhand, who talked to 
elephants and was able to drive them back. We 
called up her father and she arrived along with 
some other tribal people from her village.”

Nirmala says she talks to the herd in her local 
tribal dialect - Mundaari - and persuades the 
animals to “return to where they belong”. “First 
I pray and then talk to the herd. They understand 
what I say. I tell them this is not your home. You 
should return where you belong,” says Nirmala 
who is a Roman Catholic. Her mother, she says, 
was killed by wild elephants and that was when 
she decided to learn the technique to drive them 
away.

9.  The battle to save Sumatra’s elephants 
from extinction

CNN - 24.10.2013

The conflict between humans and critically 
endangered Sumatran elephants in Indonesia has 
been going on for decades, with the elephants 
on the losing end of the battle. The villagers and 
farmers don’t kill them for food. They do it to 
keep their homes and crops safe. The grim result 
is the killing combined with shrinking elephant 
habitat contributes to an 80% population loss 
since the 1930s, according to the IUCN Red List 
of Threatened Species. In Riau Province alone, 
where the highest number of elephants on the 
island was recorded in the 1980s, the population 
decreased from 1342 in 1984 to 201 in 2007.

The major contributor to this conflict is the fight 
over land. Elephant habitat is lowland, non-
mountainous, relatively flat landscape below an 
altitude of 300 meters. That kind of land also 
makes great farmland, which is why humans 
have cut down the rainforest and planted crops. 
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Individual small farms may not seem like a big 
encroachment onto elephant habitat, but when 
that’s combined with the forest loss from large 
companies cutting down hundreds of hectares of 
forest for palm oil and pulp and paper plantations, 
it results in the elephants running out of land.

The local population doesn’t want to kill 
the elephants. They feel as if they have no 
choice.  One of the most important elements of 
these successful projects is the education and 
cooperation of the local population. These non-
lethal alternatives use cheap materials that are 
easily found in the area, so they catch on quickly. 
The locals have built lookout stations and formed 
a group like an elephant community watch that 
will gather when elephants are nearby so they 
can scare them away with loud noises and large 
fires.

10.  Dong Nai gets nod for emergency 
conservation of wild elephant project 
(Vietnam)

VietNamNet - 5.11.2013

The southern province of Dong Nai has 
approved a 74 billion VND (3.52 million USD) 
for emergency conservation of wild elephant 
project in the period of 2014-2020. The project 
will be implemented in three districts of Tan 
Phu, Dinh Quan and Vinh Cuu, with an aim to 
conserve and develop wild elephant herd in the 
area, while restoring and protecting biodiversity 
in the elephants’ living environment, said Pham 
Minh Dao, head of the provincial Department of 
Agriculture and Rural Development.

Besides the project also targets the strengthening 
of wildlife law enforcement, and combating 
illegal trafficking of elephants’ tusks, added 
Dao. According to the Dong Nai Department 
of Agriculture and Rural Development, wild 
elephants in the province are facing with 
extinguishable threat as elephants’ living space 
and food resources have been reduced. Since 
2009, as much as nine elephants have been 
killed, while one person was dead from elephant 
attack as wild elephants have moved close to the 
residential areas.

11.  Now, GPS collars to track elephant 
movement (India)

The New Indian Express - 7.11.2013

A Bangalore-based conservation organisation is 
testing GPS collars that could help tackle man-
elephant conflicts. These collars are designed 
and developed by a team of engineers at the 
Department of Electronic Systems Engineering 
(DESE, formerly CEDT), Indian Institute of 
Science, Bangalore. The collars will be used by 
the Aane Mane Foundation to track the movement 
of tame elephants that the state government had 
decided to release into the wild.

Prajna Chowta of the foundation says, “The idea 
is to have a forecasting system, like a weather 
report, that could predict elephant movement. If 
we have an elephant herd moving into a village, 
people could probably be warned about them 
and human casualties could be prevented.” 
Since 2011, the foundation has been testing the 
DESE elephant GPS collars in real conditions 
in Kodagu district and has elaborated various 
methods that open entirely new perspectives 
in the management of tamed elephants or 
conservation of wild elephants. Three tamed 
elephants, including Kalpana and Kunti, wear 
collars that transmit signals every two hours 
about their accurate positions.

12.  Plan to send tamed jumbos back to wild 
kicks up row (India)

The New Indian Express - 10.11.2013

The Forest Department’s proposal to leave 
around 40 tamed elephants back in forests has 
kicked up a row. Last week, a group of mahouts 
and kavadis went on strike protesting the 
decision. Their contention was that they would 
lose their jobs if these elephants, which they have 
been looking after for many years, are sent back 
to forest. Besides, they said they have developed 
an emotional attachment with these pachyderms. 
However, they called off the stir after local forest 
officials explained to them that the move is only 
a proposal and no official order has been issued 
to this effect.
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Recently, Principal Chief Conservator of Forests 
(Wildlife) G S Prabhu had told reporters that 
the Forest Department is planning to send 40 
elephants from various elephant camps in the 
State to forests as these animals need to learn 
to live in forests rather than in camps. With 
not much physical work in these camps, the 
pachyderms were not accustomed to living in 
the wild and feeding themselves. At present, 
they were fed sumptuous food twice a day. These 
tamed jumbos were once wild elephants. They 
had been brought to the camps and trained by 
mahouts and kavadis.

13.  Elephant death toll rises to seven (India)

The New Indian Express - 16.11.2013

With one more elephant succumbing to injuries, 
suffered when a speeding train hit a herd of 
elephants inside Chapramari forest in Jalpaiguri 
district, the pachyderm death toll rose to seven. 
On Wednesday a herd of around 40 elephants were 
crossing the railway tracks inside the Chapramari 
wildlife sanctuary when the Guwahati-bound 
passenger train hit them killing six elephants 
on the spot and one elephant suffered injuries. 
The Forest department veterinary doctors were 
treating the injured elephant at the spot as it was 
not able to move. Last night the elephant died, 
the sources said.

On September 22, 2010, a speeding goods train 
in Dooars had mowed down seven elephants, 
when they were crossing the railway tracks at 
Moraghat-Reti elephant corridor near Banarhat 
railway station in Jalpaiguri district.

14.  Infrasonic waves to keep tuskers away 
from tracks (India)

The Indian Express - 16.11.2013

It has taken 17 elephant deaths in last 10 months, 
including five that were mowed down just two 
days back, on the killer tracks between Siliguri 
and Alipurduar in Jalpaiguri, for the West Bengal 
forest department to wake from its slumber and 
push for scientific methods to keep the jumbos 
away from railway lines when the trains pass 

through the area. The forest department would 
install devices, which generate infrasonic waves, 
to keep elephant herds away from rail tracks. 
Animals, especially elephants, have been known 
to perceive and communicate using infrasonic 
sound waves, often emitted by stomping the 
ground. These sound waves can act as anything 
from mating call to warning and is sensed by the 
elephants using their feet.

“Infrasonic waves can be used to keep tuskers 
away when a train passes through the elephant 
corridor. It will take time to be introduced but can 
save the elephants. We will also build underpass 
for the trains. The immediate solution, however, 
is to reduce the speed limit and stop movement 
of trains at night through the corridor,” said N C 
Bahuguna, chief wildlife warden. The department 
would also create a monitoring system, which 
will be connected to the railway signalling 
system, and will generate alerts whenever a herd 
is crossing the rail track.

15.  Four wild elephants electrocuted in 
Hambantota (Sri Lanka)

Daily Mirror - 23.11.2013

Four wild elephants including a baby elephant 
were electrocuted at Hadilla in Hambantota this 
morning. They had been killed when they came 
in contact with an unauthorized electric fence, 
police said. Two days ago, another elephant 
was electrocuted due to an electric fence five 
kilometers away from the Mattala airport.

16.  China builds ‘elephant canteen’ after 
deadly incidents

The Telegraph - 26.11.2013

Chinese environmentalists are to create a 642-acre 
“elephant canteen” following a series of disastrous 
encounters between humans and the endangered 
animals which have resulted in several people 
being trampled to death. Authorities hope the 
banana-stocked open-air restaurant near Yunnan 
province’s Pu’er City will help draw elephants 
away from human settlements that are suffering 
from growing conflict between man and beast.
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Wild elephants once roamed large swathes of 
China but the advance of farmers who destroyed 
the forests in which the animals lived mean they 
are now only found in a small pocket of Yunnan 
near the country’s southwestern border with 
Myanmar and Laos. Between 250 and 300 wild 
elephants inhabit the rainforests of Yunnan’s 
Xishuangbanna, according to state media, and 
increasing efforts are being made to protect them.

Experts say elephants rarely attack unless 
provoked but their proximity to human beings 
in this corner of Yunnan has reportedly caused 
a growing number of confrontations. Last year 
there were 231 “incidents” involving elephants 
in one area around Pu’er City, Li Yichuan, a local 
forestry chief told state media this week. At least 
two lives have been lost in the last 13 months, 
including a female villager whose body was 
found “covered with blood and bruises” after she 
had apparently been trampled by elephants.

17.  Elephant-proof trenches redesigned 
(India)

The New Indian Express - 15.12.2013

The Forest Department has redesigned elephant-
proof trenches (EPTs). It also wants to lay fences 
using scrapped railway tracks to prevent wild 
elephants from raiding human habitations. A 
senior official told Express that existing EPTs 
have failed to deter elephants from straying out 
of Bandipur and Nagarahole National Parks.

Many EPTs were filled by villagers to pass their 
cattle inside forests for grazing. This has made 
it easy for pachyderms to cross the EPTs. The 
new EPTs would be three-metres deep, three 
metres across at the top and one-and-a-half metre 
across at the base. The existing EPTs would also 
be widened and strengthened and solar fencing 
erected at all exit points on the borders of 
Bandipur and Nagarahole National Parks.  

With the increase in the number of incidents of 
pachyderms straying into smaller towns near the 
two national parks, the department has decided to 
try out new methods to control the man-elephant 
conflict. 

18.  Know your jumbo friends (India)

The Hindu - 15.12.2013

News of elephants visiting the city, or raiding a 
farm on the outskirts has become commonplace. 
While it’s easy to talk about man-elephant 
conflict, a timely book on Asian elephants in 
the Bannerghatta National Park, based on a 10-
year study, offers insights into what is really 
happening.

It’s so true that we very often know so little of 
what’s in our backyard, and therefore, rarely 
value it. And so it may be with the Bannerghatta 
National Park (BNP), just 25 km from 
Bangalore’s city centre. What many of us may 
not know is that it’s one of the largest remaining 
habitats in India for Asian Elephants. The 26 km 
long National Park in which it’s situated, is a far 
vast landscape. According to estimates in 2012, 
about 78 wild elephants thrive in a 104 square-
km area; in 2007 there were 148. 

It is one of the few projects in the country where 
a state forest department, NGOs, volunteers 
have come together to participate in studying the 
wild Asian Elephant, counting and classifying 
jumbos, tracking the 140-km long periphery and 
checking for breaches, interacting with farmers in 
villages surrounding the BNP, setting up natural 
barriers between forest and farm land, mitigating 
man-animal conflict. “We wanted to draw public 
attention to these issues.”

19.  ‘Poisoning’ kills one more jumbo in 
Palamu Tiger Reserve (India)

Times of India - 26.12.2013

A female elephant is suspected to have been 
poisoned in the buffer area of Palamu Tiger 
Reserve. The body was found on Monday and 
was buried later that day at the same place as 
dead elephants are not carried on shoulders like 
human beings. The news of its death was known 
a day after on the night of December 24. The 
body showed no signs of any external injury. 
There were no gunshot wounds either. It is being 
suspected that the female elephant may have 
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been poisoned as the body bore no sign of any 
external injury like gun wound.

The body has been discovered quite close to 
Kujrum village, where elephants frequently go 
on a rampage. The female elephant could have 
become a victim of man-animal conflict. There is 
no question of poaching since female elephants 
do not have tusks. Elephants are poached for 
tusks.

The year 2013 was a rather bad one for elephants 
in the tiger reserve. Two adult male elephants 
were found dead under mysterious conditions 
inside Betla National Park, which is a core 
area, in October and November. They remained 
unattended for two weeks and none of the 
forest guards, foresters or rangers could get any 
nauseating odour of the two. When they were 
discovered, their bodies had decomposed to 
such an extent that they were not even fit for 
postmortem. 

20.  Pachyderm strays into rejuvenation camp, 
attacks elephants (India)

Times of India - 28.12.2013

A pachyderm from the jungle on Saturday strayed 
into an elephant rejuvenation camp at Nellithurai 
in the district and created panic for some time 
by attacking some elephants before it was driven 
away by mahouts. The mahouts and workers 
were taken aback to see the ‘visitor’, which 
entered the camp by breaking the solar fence and 
attacked a 14-year old elephant. The elephant 
then took on two more pachyderms, following 
which mahouts and some workers burst crackers 
and also hurled stones at it. After about half an 
hour, they managed to drive it away back to the 
jungles.

Eighteen forest elephants are in the 48-day 
camp near Mettupalayam in the district, which 
began on December 19. Another camp is being 
held at Thekkampatti, some distance away. The 
government had announced on December 14 that 
the annual elephant rejuvenation camp would be 

held for 48 days from December 19 in which 98 
pachyderms will be treated.

The rejuvenation camps were started in 2003 
following complaints that the jumbos were not 
treated properly in temples and mutts. The camps 
provide the elephants a rest, nutritious food and 
medical treatment, besides training the mahouts 
to deal with the gentle giants with compassion.

21.  Elephant fear drives villagers to treetops 
(India)

Times of India - 31.12.2013

An elephant herd has struck terror in the jungle on 
the Bankura-Purulia border, killing at least four 
persons in three months and forcing people of 
several villages to live on trees.  On Monday, the 
herd killed a 30-year-old cowherd in Bankura’s 
Benachapra village and had critically injured 
another man in Purulia’s Jhalda the previous 
night. Many villagers in a 30 km2 radius in 
Jhalda block - like Hensla, Kormadih, Kanakpur, 
Durgu, Ghoshra, Pusti and Keribera - are living in 
machans on trees, both to escape being attacked 
at home and to protect their ripening crops. 

The herd has come from the Dalma range in 
Jharkhand and is only following its traditional 
migration route. The man-animal conflict in this 
area has intensified over the last two decades, 
with over 200 people and 38 elephants being 
killed in a decade, but this year seems to be the 
worst. They are unwittingly luring the elephants 
into human habitation - and conflict - by cutting 
ripening crops and storing them at home to 
save them from the hungry herds. Some 30,000 
villagers are living in fear.

On Sunday evening, 47-year-old Labin Mahato 
of Chatamaguto village was returning home 
when an elephant grabbed him with his trunk and 
smashed him on the ground. He is in a critical 
condition, with blood clotted in his lungs. On 
Monday morning, Amar Sardar went out to graze 
cattle in the forest and did not return. Villagers 
went looking for him and found his body crushed 
to pulp. 
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