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ABSTRACT 
 

Rajaji National Park, in the Gangetic Plains biogeographic zone, has been a stronghold of the Asian elephants (Elephas maximus) in 

north India. This study illustrates on the review of status and conservation of Asian elephant in Rajaji National Park, based on field 

surveys carried out during 1999–2011, using direct and indirect sampling methods. Studies carried out on the population structure of 

elephants in the Rajaji National Park indicate a good population structure and a healthy sex-ratio of the elephants. In 1970s, after the 

construction of nearly 14 kilometers long power channel and Chilla hydro-electric power plant in the then Chilla Wildlife Sanctuary had 

almost divided a good population of elephants into two entities, which has affected large migration of elephants across Rajaji-Corbett 

National Parks. In addition to the seven forest ranges of the park and one forest range of the Uttar Pradesh Forest Division, the 

elephants in the south-western part of the park were found moving across Dehradun and Narendra Nagar Forest Divisions. Similarly, the 

movement of the elephants in the eastern part of the park was also recorded in some parts of the Haridwar and Lansdowne Forest 

Divisions. A total of 60 food plants were recorded which were fed upon by the elephants. Restoration of large fragmented forest 

stretches and corridors for elephant’s migration and habitat management are of paramount importance in providing elephants a wider 

way to move across larger landscapes. Moreover, local community and stakeholder’s participation in conservation initiatives and 

habitat’s monitoring would be an effective management and conservation strategy. 
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Introduction 

The population composition is one of the most dynamic 

componentsin wild animals for survival of species within an 

ecosystem. Environmental and social factors, which includes 

abiotic and biotic factors, home range, average group size and 

seasonality in breeding have a profound influence on the 

population dynamics of mammals, especially elephants and in 

their management (Caughley and Walker, 1983; Poole, 1996), and 

if any of these factors vary, may in turn influences the dynamics of 

animals and their habitat. These factors are important for the 

functioning of the animal’s societies (Poole, 1996; Dublin and 

Taylor, 1996). Various aspects of social organisation has been 

intensively studied in African Savannah elephant (Loxodonta 
africana africana), as compared to the African forest elephant 

(Loxodonta africana cyclotis) and the Asian elephant (Elephas 
maximus) (Vidya and Sukumar, 2005). However, only few studies 

have been conducted on the social organization of Asian 

elephants throughout its range and it is needed that future studies 

should focus on better understanding of the social organizations 

of the Asian elephants. 

 

The Asian elephant is the largest terrestrial megaherbivore in 

Asia and is distributed in 13 countries from the Indian 

subcontinent in the west to Indo-China in the east including 

islands such as Borneo, Sumatra and Sri Lanka (Santiapillai and 

de Silva, 1994). India currently has the largest surviving 

population of the Asian elephants (>26,000 in the wild), which is 

nearly 50% of the total world population of the species (Daniel, 

1996; Rangarajan et al., 2010). Elephant is one of the flagship 

species in the Indian forests, which requires large landscapes for 

movement, feeding and other requirements. Connectivity of large 

migratory corridors provides the elephant to in-breed 

conveniently, ensuring their long-term survival. However, the 

population of this giant animal remains fragmented and restricted 

to the foothills dominant areas, mainly because of the conversion 

of natural habitats in the fertile river valleys to the agricultural 

fields, industrial areas and human settlements.  

 

In north India, Uttarakhand State harbours 1,797 elephants 

(Uttarakhand Forest Department, 2015) distributed within 14 

protected areas. The Rajaji National Park (RNP) is one of the 

crucial wildlife habitats in the State, forming the north-western 
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limit of the range of elephant in the country. RNP also forms the 

part of northern India’s elephant range, namely Shivalik Elephant 

Reserve (c.5405 Km2), which was notified in the year 2002.The 

parkhad recently been notified as Rajaji Tiger Reserve (RTR). This 

protected area is now the 48th Tiger Reserve in the country and 2nd 

in Uttarakhand State. Declaring RNP as the Tiger Reserve is 

noteworthy because it sustains a wide range of endangered 

animals in upper Gangetic plains, especially the Asian elephants 

and tigers. Besides, RTR has a great conservation value, since it is 

an important part of Terai-arc landscape between Yamuna and 

Sharda rivers, which is known as Rajaji-Corbett Tiger 

Conservation Unit (RCTCU, c.7500 Km2). This Conservation Unit in 

northwest India has been identified as one of the eleven level-I 

Tiger Conservation Units in the Indian subcontinent for the long-

term conservation of tigers (Dinerstein et al., 1997).  

 

Unfortunately, the populations of elephant in the north-western 

Shivalik landscape has been affected adversely by a growing 

human population and the resultant destruction of natural 

habitats for human settlements, cultivation, motorable road 

expansion and industrialization. Isolation of large migratory 

corridors and increasing anthropogenic and developmental 

activities has been some of the causes threatening the survival of 

elephants in the area. Fragmentation of large forests had also 

converted elephant’s larger family units into smaller ones. The 

north-western elephant population in India once had a continuous 

range, from Katerniaghat Wildlife Sanctuary in the east, to the 

Yamuna river in the west (Singh, 1978); however over the time 

this continuity has been broken, and now the whole population 

occurs in six isolated sub-populations (Johnsingh et al., 2006). 

Though, RNP has recently been notified as the Tiger Reserve 

mainly to enhance the conservation activities, yet providing a 

natural connectivity for frequent movement of elephants has been 

one of the major challenges, which is required to be addressed on 

priority.Severalstudies were conducted on the ecology and status 

of corridors of the elephants in the northwest Shivalik landscape 

(Singh, 1978; Singh, 1986; Johnsingh et al., 1990; Johnsingh and 

Joshua, 1994; Johnsingh and Williams, 1999; Singh, 2002; 

Williams, 2002; Joshi, 2002; Khan, 2004; Joshi and Singh, 2007; 

Joshi and Singh, 2010; Joshi, 2015a; Joshi, 2016), however, only 

few studies have been conducted to review their population and 

status of the habitat. This study reviews the status and 

conservation of elephants in RNP and suggested some guidelines 

for strengthening the management activities to ensure the long-

term survival of elephants in the north-western Shivalik 

landscape.   

 

Material and Methods 

RNP (Figure 1) is located in north India at 29°51ʹ N to 30°15ʹ N, 

077°52ʹ E to 078°22ʹ E, and is at elevations from 250–1,100 m 

and is 820.21 km2. It falls within the Gangetic plains 

biogeographic zone and upper Gangetic Plains province (Rodgers 

et al., 2002) and major portion of the area is dominated by tropical 

moist deciduous forest. RNP was established in 1983 with the aim 

of maintaining a viable population of the Asian Elephants and is 

designated as a reserved area for ‘Project Elephant’ by the 

Ministry of Environment, Forest and Climate Change, Government 

of India. The dominant vegetation is Shorear obustaGaertner f. 

(sal), Mallotus phillipinensis (Lam.) Mull. Arg. (Kamala), Acacia 
catechu (L.f.) Willd. (Cutch), Haldina cordifolia (Roxb.) Ridsdale 

(Kadam), Terminalia bellirica (Gaertn.) Roxb. (Bahera), Ficus 
benghalensis L. (Indian Banayan) and Dalbergia sissoo Roxb. ex 

DC (Indian Rosewood). Besides, the elephantas the flagship 

species, the dominant fauna of the park consists of Panthera tigris 

(Tiger), Panthera pardus (Leopard), Ursus thibetanus (Himalayan 

Black Bear), Melursus ursinus (Sloth Bear), Hyaena hyaena 

(Hyaena), Muntiacus muntjak (Barking Deer), Naemorhedus goral 
(Goral), Axis axis (Spotted Deer), Rusa unicolor (Sambar) and 

Susscrofa (Wild Boar). Among reptilian fauna, Crocodylus 
palustris (Mugger Crocodile) and Ophiophagus hannah (King 

Cobra) represents Rajaji’s faunal diverseness. 

 

The datasets for this article have been extracted fromthe field 

studies, which were carried out from 1999 to 2011on the ecology 

and behavior of elephants in RNP andadjoining protected 

areas.For collection of field dataHaridwar, Motichur and Chilla 

forests were selected and surveyed randomly for about a decade. 

As elephants are most active during early morning and evening 

(near dawn and dusk), all field surveys were undertaken between 

05:30–09:30 h and 15:00–19:30 h in summer and 06:00–11:00 h 

and 14:00–18:00 h in winter. Data was collected by directly 

observing the elephants, performing various activities in the 

forests or through indirect observations. Since all the selected 

sites exist in a same biological area and movements of various 

groups and bull elephants can be defined on a seasonal basis, I 

was able to identify all those groups and bull elephants whose 

movements were confined within these forest ranges. Male 

elephants were identified on the basis of their tusk shape and size 

(tusk length and thickness, pointed or curved shape, upward or 

downward tilt, broken signs, if having only one tusk, left or right 

tusk, etc.), tail shape and size (full or cut tail, bunch of hair at tip, 

etc.), ear shapes (ear fold, pigmentation, scars, holes, etc.), and 

pigmentation on trunk base. However, groups were identified on 

the basis of presence of number of adult, sub-adult, male 

elephants, number of juveniles and calves. Prior information on 

the status of elephants was gathered from the records and 

literature available in different forest range offices of the RNP, 

reports available with various scientific institutions like Wildlife 

Institute of India, Forest Research Instituteand scientific journals. 

Information was also obtained from the park managers, field staff 

and local communities. Gujjar’s (a nomadic pastoral community) 

perceptions on the abundance of elephants in different forests 

were also considered while analyzing the field data. Field 

binoculars (Nikon Action Series, 10×50 CF) were used to observe 

the animals and a Nikon Coolpix 8700 camera was used to 

produce photographic evidences. Geographical coordinates were 

recorded using a handheld GPS receiver (Garmin GPS 72). 
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Figure 1. Location map of the Rajaji National Park. 

 

Results and Discussion 

Elephant’s Density and Age Composition 
Recent population estimation figures of the elephants in 

Uttarakhand State reveal that there is a marginal increase in the 

number of elephants over the years (Uttarakhand Forest 

Department, 2015) and interestingly since last one and half a 

decade, maximum number of elephants were recorded in 2015. 

The estimation also reveals that RNP has been maintaining a 

stable population of the elephants, which averaged 394.5±71.90 

(range 302-469) (Figure 2). A total count carried out in the Chilla, 

Haridwar and Motichur forests of the RNP indicated about 1,525 

elephants with an ecological densities of about 2.11 animal/Km2 

(Chilla), 1.31 animal/Km2 (Haridwar) and 1.41 animal/Km2 

(Motichur), respectively (Joshi et al., 2007). Higher number of 

elephants was recorded from Chilla forest. One of the reasons 

behind this was connectivity of Chilla forest with the Gohri forest 

of RNP, Haridwar Forest Division (HFD) and Lansdowne Forest 

Division (LFD), which provides the elephants to move across a 

large landscape as compared to Haridwar and Motichur forests of 

RNP. Besides, the Chilla and Gohri forest provides the elephants 

to accessthe river Ganges. A study carried out some four decades 

back had pointed out that the Gohri and Laldhang forest ranges of 

LFD always contained the highest number of elephants, not only 

in the region but in the entire State (the then Uttar Pradesh State) 

(Singh, 1978). An analysis of the 42 classified groups of the 

elephant (N=378) revealed that the relative proportion of the 

adults, sub-adults, juveniles and calves was about 56.7% (N=214), 

23.0% (N=87), 15.3% (N=58) and 5.0% (N=19), respectively (Joshi 

et al., 2007; Figure 3).  

 

Group Size 
A comparative study carried out on the group size of the elephants 

in RNP during 1999-2001 and 2006-2008 in Chilla and Haridwar 

forests revealed that elephant’s groups in RNP varied from 2-5 

(mean value±SD=28.5±24.7) to 21-25 animals (mean 

value±SD=8.2±4.6) (Joshi, 2015b). Considering the records of 

direct sightings of elephants in between 1999-2001 in Chilla 

forest, maximum sightings occurred were of 11-15 animals 

(24.54%, sighted 54 timesin summer), followed by 2-5 animals 

(22.27%, sighted 49times in summer). However, maximum 

sightings recorded during 2006-2008 were of 11-15 animals 

(26.16%, sighted 62 times in summer), followed by 6-10 animals 

(24.05%, sighted 57 times in summer). On the other hand, 

maximum sightings of elephant’s group recorded in Haridwar 

forest in between 1999-2001 were of 2-5 animals (27.46%, 

sighted 78 times in summer), followed by 6-10and 16-20 animals, 

respectively (15.84%, sighted 45 times in summer). However, 

maximum sightings recorded during 2006-2008 were of 11-15 

animals (21.81%, sighted 24 times in summer), followed by 6-10 

animals (17.27%, sighted 19 times in summer). In contrast, 

minimum sightings occurred in Chilla forest in between 1999-2001 

and 2006-2008 were of 21-25animals (0.90%, sighted twice in 

winter), followed by 16-20 animals (1.26%, sighted thrice in 

winter). Similarly,minimum sightings occurred in Haridwar forest 

in between1999-2001 and 2006-2008 were of >25 animals 

(0.35%,sighted once in summer), followed by 16-20 

animals(2.72%, sighted thrice in winter) (Table 1; Figure 4). 
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Figure 2. Number of elephants estimated in Uttarakhand State 

and Rajaji National Park since 2001 (Source: Uttarakhand Forest 

Department, 2015). 

 

  

 
Figure 3. Composition of elephant population in Rajaji National 

Park based on the number of animals observed (known groups, 

n=378). 

 

Reproduction and Sex-Ratio 
In elephants, breeding occurs throughout the year, which, 

however, can be pronounced by favourable environmental 

conditions. In RNP, maximum of the new-born calves were 

observed in between January to May, which corresponds to the 

wet as well as warm season. The gestation period in Asian 

elephants varies from 18 to 22 months and if an average value of 

twenty months is taken as the gestation period, the breeding 

season may extend from May to November, which embraces 

through the hot, rainy and beginning of cold seasons. On the basis 

of these observations, it is clear that there are some distinct 

months of breeding. The male-female sex ratio of the elephants in 

Rajaji and Corbett National Parks was recorded as 1:1.8 

male:females and 1:1.5-2.1 male:females, respectively (Williams, 

2002). However, in a study carried out in Chilla, Motichur and 

Haridwar forests of the RNP, the elephant’s sex-ratio was 

recorded as 100 females: 22.4 males (male:female ratio=1:4.4) 

(Joshi et al., 2007). In an estimation of elephant population in the 

State during 2015, the male-female sex ratio of the elephants was 

found as 1:2.47 (Uttarakhand Forest Department, 2015). All these 

figures if would be taken into account reveals that RNP consisted 

of a healthy elephant’s sex ratio. 

 

Elephant’s Movement 
After the isolation of a few contagious habitats in the north-

western Shivalik landscape, the same population of elephant 

move within some identified forest pockets. In south-western 

part, elephants were recorded moving across the Mohand forest 

(in Uttar Pradesh State), Chillawali, Kansrao, Dholkhand, Beribara, 

Motichur, Haridwar and Ramgarh (ocassional) forests of RNP. 

Besides, elephant’s movement was also recorded across the 

Dehradun and Narendra Nagar Forest Divisions, which are 

connected to the Motichur and Kansrao forest ranges of the RNP. 

Similarly, in eastern part, elephant movement was recorded 

across the Gohri and Chilla forests of RNP and Shyampur and 

Chiriapur forests of the HFD and in Laldhang and Kotdwar forests 

of the LFD. All these movements were recorded seasonal. In a 

study carried out on the ranging and habitat use of elephants in 

RNP, using radio-telemetry study, it was revealed that elephants 

had home ranges from 188 Km2 to >400 Km2 (Williams, 2002); 

however differences were not recorded in annual home ranges 

between males and females. In a similar study carried out on the 

ranging and habitat utilization pattern of elephants in RNP, using 

radio-telemetry study, it was revealed that there were marked 

differences in the annual home ranges among the males and 

females (Khan, 2004).This study also revealed that the annual 

home ranges of two radio-collared male elephants were recorded 

as 150 Km2 and 451 Km2, however, the annual home ranges of two 

female elephants were recorded as 78Km2 and 12Km2 (Khan, 2004).  

 

In the eastern part of the park, elephants generally arrive in the 

Chilla and Gohri forests of the RNP from LFD at the onset of 

summer (February-March) and stayed there for about 4-5 months. 

During the period, their movement was found concentrated in the 

riparian corridors of the river Ganges. At the onset of monsoon, 

elephants were found migrating towards LFD and in some higher  
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Table 1. Sighting of elephant’s groups during summer and winter seasons in Chilla and Haridwar forests of the Rajaji National Park in between 

1999-2001 and 2006-2008. 

Number 

of 

individual 

in groups 

Chilla Haridwar 

1999-2001 2006-2008 1999-2001 2006-2008 

Summer Winter Total Summer Winter Total Summer Winter Total Summer Winter Total 

2-5 49 05 54 36 14 50 78 18 96 18 10 28 

6-10 43 11 54 57 09 66 45 21 66 19 11 30 

11-15 54 07 61 62 11 73 30 13 43 24 07 31 

16-20 11 13 24 19 03 22 45 17 62 12 03 15 

21-25 14 02 16 12 07 19 12 04 16 06 - 06 

> 25 11 - 11 07 - 07 - - - - - - 

Total 182 38 220 193 44 237 210 73 283 79 31 110 

 

 
Figure 4. A group of elephants in Rajaji National Park. 

 

ridges of the park. However, some of the identified solitary male 

elephants and groups were also found moving across the 

Shyampur and Chiriapur forests of HFD, Laldhang forest of LFD 

and Chilla forest of RNP (Fig. 5).  

 

Figure 5. A male elephant having only one tusk ‘Ganesh’ in Chilla 

forest of Rajaji Tiger Reserve. 

 

Elephant’s group (c.4-18), which includes adult males and 

females, sub-adult males and females and juveniles were 

observed frequently before 2001-2002 in eastern part of RNP, 

visiting Ganges, flowing across the HFD, and crop fields through 

crossing the Haridwar-Bijnor national highway (Fig. 6). However, 

movement of the groups having calves (infants less than 6 

months) was restricted thereafter, mainly because of 

developmental activities and increased vehicle traffic across the 

highway (Joshi, 2015a). In HFD, the tracks from where elephants 

are known to perform movements towards Ganges are adjoined to 

the central part of RNP, which holds Motichur-Chilla wildlife 

corridor as well. Soon after the establishment of Uttarakhand 

State in late 2000, the movement of the groups was blocked 

mainly because of increasing rate of developmental activities, 

including expansion of road network, construction of six bridges 

over various annual rivers, which served as passage for elephants 

and establishment of human settlements, etc. 

 

 
Figure 6. Bull elephants crossing the Haridwar–Bijnor national 

highway, across the Rajaji Tiger Reserve. 

 

The movement of the elephants across the higher ridges of the 

park was also recorded during monsoon, however, their 

movement was found confined to low-lands during winter and 

summer. In RNP, the movement of elephants was recorded 

ranging from about 300-700 m. However, above this elevation, the 

elephant movement was not frequented but seasonal only. During 

the monsoon, on several occasions, the movement of male 

elephants was also recorded at an elevation of ~980 meters, 

mainly to feed upon palatable crops in the outskirts of villages, 

situated along the boundary of the park. A few of the villages, 

where the movement of elephants was recorded were Talla Banas 

(29°58ʹ384ʺN, 78º19ʹ930ʺE; 943 m), Kasaan (29°58ʹ810ʺN, 
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78º17ʹ10ʺE; 983 m) and Garakot (29°54ʹ29.7ʺN, 78º22ʹ19.4ʺE; 970 

m). Elephants prefer to move across higher ridges during 

monsoon, as all the natural water sources, located across the hilly 

terrain, are filled with rain-water during monsoon and several 

species of grasses like Neyraudia arundinacea (Madagascar 

grass), Desmostachya bipinnata (sacrificial grass) and 

Dendrocalamus strictus (bamboo) grow in abundance in quite a 

few high ridges of the park. 

 
Food Plant Species of Elephants 
In addition to large migratory corridors and water reservoirs, 

availability of adequate food resources within the natural 

habitats, plays an important role in distribution and movement of 

elephants in large landscapes. A study carried out on the plant 

species indicator and elephant’s movement has pointed out that 

the availability of forage resources during the dry season is often 

a critical factor in determining the distribution and movement of 

large herbivores (Bi et al., 2016). A total of 60 plant species were 

recorded, which were fed upon by the elephants in the RNP. Food 

preferences of elephants were found depending on seasons, 

availability and palatability. Consumption of tree species was 

recorded as highest (43 species, 71.7%), followed by grasses (8 

species, 13.3%), shrubs (7 species, 11.7%) and climbers (2 

species, 3.3%). Field data revealed that the bulk of elephant diet 

in RNP was composed of browse material. Grasses, however, 

constitute only a low proportion of elephant diet.A study carried 

out in RNP recorded a total of 30 species, which were fed upon by 

the elephants (Williams, 2002). However, in another study carried 

out in RNP, it was revealed that elephant’s browse component of 

diet comprised of 38 species (Khan, 2004). A similar study carried 

out in the RNP revealed that 50 plant species were fed upon by 

the elephants, out of which 37(74%) were trees and 13(26%) 

were shrubs, grasses and climbers species (Joshi and Singh, 

2008a).  

 

It was observed during the study period that the feeding 

requirements of the elephants had undergone changes during the 

last one decade. Like human beings, the elephants also do have 

preferences for feeding. They also prefer to enjoy new eatable 

items as their food. Interestingly, the elephants were reported 

feeding on Tectona grandis (sagaun/teak) and Fernandoa 
adenophylla (kut-sagaun) in the year 2006 in Chilla forest of the 

RNP. A study carried out on elephants in India had pointed out 

that the bark of teak is frequently consumed by the elephants in 

the southern India but very rarely in the northern part of the 

country (Sukumar, 1994). Similarly, elephants were reported 

feeding on the Eucalyptusobliqua (eucalyptus) in the year 2007 

(Joshi and Singh, 2008b). However, in the southern India, during 

1990s, elephants for the first time were reported using the bark of 

the eucalyptus tree (Sukumar, 1994). In RNP, during the same 

year, the elephants were also reported feeding on quite a few 

tree species for the first time, which included Cordia obliqua 

(lassora), Holarrhena antidysenterica (kura) and Mitragyna 
parvifolia (kaim). Thereafter, during the year 2009, elephants were 

reported to have started consuming the Careya arborea (wild 

guava) in the park area. There is a scope to study sporadic feeding 

among elephants and their interest in new plant species, which 

could have a greater influence in the regeneration of vegetation. 

In a recent study carried out in Nepal, it was revealed that rapidly 

growing elephant population may modify the composition of the 

forest by increasing its preferred food species (Pradhan et al., 
2007). 

 

Gujjar Rehabilitation Programme 
Gujjars are a nomadic pastoral community, who have arrived in 

the Shivalik hills from Jammu and Kashmir (an Indian Himalayan 

State) nearly 200 years ago, as part of the dowry of a princess of 

Nahan (at present, a part of the Himachal Pradesh State). In 

Shivaliks, they raised domestic buffalos and practiced 

pastoralism, spending winter and beginning months of summer 

(from October to April) in the Shivalik foothills and peak summer 

and monsoon (from May to September) in the Himalayan alpine 

pastures. These traditional migrations generally takeabout20 days 

to complete one side journey from lower to higher altitude areas 

or from higher to lower altitude areas. Livelihood of Gujjars is 

primarily based on rearing buffalo and cattle, and selling milk in 

local markets. For achieving the objectives contained in the 

provisions of the Indian Wildlife (Protection) Act, 1972, Gujjar 

rehabilitation programme was commenced effectively in 1980s, 

especially after the establishment of Uttarakhand State in 

November 2000. Initial attempts were made in 1984 to resettle 

Gujjars (by the then Uttar Pradesh State Government) but the 

programme could not succeed, because of non-participation of 

Gujjars in the programme. Besides, the fear of divesting of their 

traditional rights was another reason, which encouraged them not 

to leave the forest. With the passage of time, the programme was 

made more effective because of sincere and dedicated efforts by 

the Government and Gujjars’ understanding about the benefits of 

urban life. This resulted in successful rehabilitation of about 

93.3% Gujjars in two different rehabilitation sites, namely Pathri 

and Gaindikhatta. 

As a result of effective implementation of the Act, out of total 

nine forest ranges, seven ranges are completely free from Gujjars 

so far, which has reduced anthropogenic pressure in the park. The 

programme has motivated Gujjars to lead urban life, which has 

considerably enhanced their livelihood and socio-economic status. 

Now-a-days, maximum of their children are gaining education 

from schools, established by the State Government at 

rehabilitation sites. Besides, they are cultivating some cash crops 

and vegetables in the land provided to each family at 

rehabilitation sites. Gujjar rehabilitation programme in RNP can 

be considered as a model demonstration to showcase effective 

conservation programmes of the country, which has facilitated in 

achieving the objectives of the Indian Wildlife Act on one hand, 

and has provided better livelihood options to the pastoral Gujjars 

on the other hand. Two studies carried out on the impact of Gujjar 

rehabilitation programme opined that this conservation initiative 

has ensured the priorities of wildlife conservation and is a 

milestone to showcase the successful rehabilitation and 

ecological restoration model and to share conservation lessons 

with other range countries (Joshi and Pande, 2007; Joshi, 2012). 
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Overall, substantial increases in the encounter rates of several 

species were apparent from 2002 onwards.  

 

Developmental Activities 
Habitat fragmentation and disconnectivity of large migratory 

corridors were observed as prime cause, which has affected the 

activities of elephants within their home-range.In 1970s, the 

establishment of Chilla hydro-electric power plant/channel has 

almost divided RNP into two major parts, the eastern and western 

fringe. Later on, after the establishment of Uttarakhand State in 

the year 2000, increased vehicular traffic pressure on Haridwar-

Dehradun national highway and railway track, which existed 

across the RNP and establishment of State Industrial 

Development Corporation of Uttarakhand Limited along the south-

western boundary of the park, has restricted the movement of 

elephants in between RNP and Corbett Tiger Reserve (CTR). 

Assessment of Chilla-Motichur wildlife corridor, using temporal 

satellite imagery from the years 1972, 1990 and 2005 revealed 

that an area of 17.56 Km2 has been lost during 1972-2005 mainly 

because of various developmental activities (Nandy et al., 2007). 

 

Some of the crucial wildlife corridors, which exist across RNP 

connecting this protected area with CTR were found almost 

blocked, mainly because of expansion of human settlements, 

national highways/motor roads and agriculture lands and 

increasing traffic in Haridwar-Dehradun railway track. The 

presence of traffic on the road, construction of steep retaining 

walls and the presence of human population along the entire 

Rajaji-Corbett wildlife corridor area have almost restricted the 

migration of elephants in between the Rajaji-Corbett National 

Parks (Johnsingh and Williams, 1999). Before the year 2000, 

elephants were observed using the Chilla-Motichur corridor many 

a time; however, thereafter, their movements were restricted, 

mainly for reasons of increased vehicular traffic pressure on the 

Haridwar-Dehradun national highway and railway track and 

increasing rate of developmental activities across the boundary of 

the park. A study carried out on the impact of developmental 

activities across the RNP has indicated that nearly 14,100 vehicles 

pass every day across Haridwar-Dehradun national highway, 

except for three hours during the night (Joshi et al., 2010). A study 

carried out during 2009-2011 on road mortality of wildlife across 

RNP revealed that 352 individuals of 39 animal species were 

killed by the speeding vehicles on Haridwar-Bijnor and Haridwar-

Dehradun national highways and on an ancillary road (Haridwar-

Chilla-Rishikesh) existing across RNP (Joshi and Dixit, 2012). 

Besides, a few cases of collision of elephants with the speeding 

vehicles on national highways were also observed. 

 

Similar situation was also observed with Haridwar-Dehradun 

railway track, where train traffic was found higher especially after 

dusk. Noticeably, the activities of elephants and all nocturnal 

animals are also at peak during the same period. Since the year 

1987, 23 elephants have been killed in collision with trains on this 

track. Records on mortality of other wild animals include 26 

sambar Rusa unicolor, 19 spotted deer (Axis axis), three wild boar 

(Susscrofa), two leopard (Pantherapardus), one goral 

(Nemorhaedus goral) and one python (Python molurus) (Singh et 
al., 2001).  

 

Anthropogenic activities were observed affecting frequent 

movement of elephants within their home range. More than 20 

villages are situated along the south-western boundary of RNP, an 

equal number of villages along the eastern fringe and nearly 15 

villages are situated along the northern axis of the park. 

Noticeably, most of the villagers were found dependent on forest 

resources for their livelihood, which primarily includes fuelwood 

and fodder. Spreading of exotic species like lantana (Lantana 

camara) and parthenium (Partheniumhysterophorus), and native 

weeds like Malabar nut (Adhatodavasica), Indian hemp (Cannabis 
sativa) and wild senna (Cassia tora)was also recorded affecting 

the regeneration of various species of grasses. Spreading of these 

invasive species was found occurring mainly because of cattle’s 

grazing across the boundary of the park. Besides, 

annual/torrential rivers were also found as cause of spreading of 

these species.  

 

Wildlife Corridors 
The elephant population in northwestern India has been divided 

into six sub-populations mainly because of habitat fragmentation 

and shrinkage; from west to east, the population includes those 

between the river Yamuna and Ganga, Ganga and Khohriver, Khoh 

and Haldwani, Haldwani and Sharda river, in and around the 

Dudhwa Tiger Reserve and that of the Katerniaghat Wildlife 

Sanctuary (Singh et al., 2005). Four crucial wildlife corridors exist 

across the RNP, which connect RNP with CTR, namely Motichur-

Kansrao-Barkot (c.2.5x2 kilometers), Chilla-Motichur (c.3.5x1 

kilometers), Rawasan-Sonanadi (c.10x5 kilometers) and Motichur-

Gohri (c.4x1 kilometers). Since last one and a half decade, the 

movement of elephants was observed restricted in some of the 

corridors, mainly because of developmental activities.Some 

population of the elephants was reported using Chilla-Motichur 

and Motichur-Kansrao-Barkot corridors rarely. However, the 

elephants were reported using the Rawasan-Sonanadi corridor on 

a regular basis.  

 

The movement of elephants has not been observed in Motichur-

Gohri corridor for about half a decade, prior to the year 2010, 

when they were observed moving across this corridor. In the year 

2010, a recognized bull elephant was observed using this corridor 

for nearly a month. However, whether he entered the eastern part 

of the park (Gohri forest), was not observed. All these examples 

reveal that the elephants in the north-western Shivalik landscape 

are adapting themselves to the environmental changes. It is 

important to note that elephants are making attempts to find new 

ways to move across their traditional home-ranges, which were 

denied to them some two to three decades ago. Therefore, there 

is a scope to study the movements of some older bull elephants, 

making such attempts to move across their traditional home-

ranges.  

 

The widening of the Haridwar-Dehradun national highway, which 

existed across the RNP to four lanes, could affect the movement 
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of elephants across the Motichur-Chilla, Motichur-Gohri and 

Motichur-Kansrao-Barkot wildlife corridors. Keeping in view the 

importance of biodiversity and animals movement across these 

corridors, efforts are also being made to facilitate the animals, a 

natural connectivity to move across various corridors. Four 

flyovers are being constructed (each ~0.5km long) in different 

animal crossing areas, which lies within the Motichur-Kansrao 

and Motichur-Chilla corridors. In south-western part of the park, 

elephant’s access to river Ganges, which is flowing within the 

park area was found restricted, mainly because of the presence of 

a national highway, railway track and human settlements. Some 

recognized bulls (~2-3) were observed visiting Ganges 

occasionally by crossing the populated area and national highway 

and railway track. However,the movement of groups was found 

almost restricted in this part. In eastern part of the park, 

elephants were found visiting Ganges, especially in summer when 

their movements were confined nearer to the riparian corridors. 

However, elephant’s frequent movement towards Ganges was 

observed affected because of the presence of the Chilla power 

channel. 

 

Man-Elephant Conflict 
As like other elephant ranges, Shivalik Elephant Reserve is also 

suffering from the consequences of man-elephant conflict. As per 

the recent records of the Uttarakhand State Forest Department, 

nearly 140 people were killed and 150 were injured by the 

elephants since establishment of the Uttarakhand State in the 

year 2000 (from November 2000 to December 2015). On the other 

hand, about 310 elephants also died during the same period in the 

State due to various reasons, which includes natural and 

accidental deaths. Large-scale habitat loss, developmental 

activities and human encroachment into the deeper forest regime 

have escalated the instances of man-elephant conflict in 

northwest India, which also leads to the unnatural deaths of male 

elephants (Joshi and Singh, 2007; Joshi and Singh, 2010). Crop 

raiding was recorded as the primary form of conflict between 

elephants and humans in RNP (Williams et al., 2001). 

 

Conclusion 

In north-west India, RNP is one of the crucial protected area, 

which is a stronghold of Asian elephant population with 

approximately17.19% of its overall population in the Uttarakhand 

State. The healthy adult male-female sex ratio, availability of food 

plant species and vital upper Gangetic plains further indicate the 

significance of this protected area. Before the year 2000, Gujjars 

resided in the RNP, but there were no tourism activities in the 

park. Later, when Gujjars were relocated outside the park area 

(except Chillawali and Gohri forest ranges), tourism activities 

started, which have been going on annually for seven months 

(from 15 November to 15 June) and the park has been designated 

as the Tiger Reserve to enhance management activities. In such a 

situation, providing a natural connectivity for frequent movement 

of elephants within the large landscapes is one of the major 

challenges, which has to be addressed on priority.RNP is now 

experiencing the extensive development and conservation. To 

address all these conservation issues scientifically, would be a 

challenging task in near future. In the next few years, we would 

be able to see whether development would make more impact on 

the society or the conservation. 

 

Management Guidelines 

For sustainable management of the elephants in this region, 

following are the recommendations:  

1. Three small bridges (~3.5 meter wide) were constructed 

during 1970s over the Chilla power channel during the 

establishment of Chilla hydro-electric power plant, one in 

Chilla forest, named Soni water source bridge, and two other 

in Gohri forest, one near to Kaudia village (Kaudia village 

bridge) and another at Kunao forest (Kunao bridge). Elephants 

were found utilizing only two bridges, one in Chilla and 

another in Gohri forest (Soni and Kunao bridges).However, not 

utilizing Kaudiabridge mainly because of presence of Kaudia 

and Ganga-Bhogpur villages across the bridge. Soni water 

source and Kaudia village bridges are connected with Chilla-

Motichur and Motichur-Gohri corridor, whereas, Kunao bridge 

is connected to Motichur-Kansrao-Barkot corridor. All these 

corridors link RNP with CTR area. It is needed to widen all 

these bridges tofacilitate the movement of elephants in 

between RNP and CTR. Besides, two more bridges should 

also be constructed over the power channel, one at Ram 

water source, in between Chilla power house and Kaudia 

village and another at Kunao, in between Binjriver and Kunao 

bridge, which would be feasible approaches to give elephants 

wider way to move across Ganges and corridors as well. 

2. Since last two decades, RNP has been experiencing a stable 

population of the elephants, though the park has been 

considered as the favourable habitat for the elephants. As 

LFD and HFD are adjacent to RNP, habitat management plan, 

based on landscape level planning should be formulated to 

strengthen the movement of elephants across Rajaji-CTRs. 

Further, the Rajaji-Corbett wildlife corridor could be restored, 

which would facilitate elephant’s movement across Rajaji-

CTRs. Besides, few other important connecting corridors could 

also be restored. The Chilla-Motichur and Rawasan-Sonanadi 

wildlife corridors should be restored on priority basis, 

avoiding anthropogenic and developmental activities.  

3. The provisions of the Indian Wildlife (Protection) Act, 1972 

should be effectively implemented through the participatory 

approach, which would be helpful in monitoring the 

elephant's movement in remote areas of the reserve.It is not 

easy to count elephants directly when they are moving in 

large herds or groups, especially in foothills andvegetation 

dominant landscapes. Further, there are chances of ground-

based errors during estimating their numbers. Generally, 

elephant’s large groups maintain a range while feeding or 

drinking, which ranges tentatively from 50-200 meter. 

Sometimes, some members of the group used to arrive in 

open areas or river beds from dense forest to drink, however 

some companions remain inside the forest, which can emerge 

out of the forest area after a while. Elephant is a giant animal 

and if some individual assembles at a place, it covers large 

space and looks like a large group. Similarly, pugmarks 
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impressions of few individuals give an impression of 

movement of a big group. These are some examples, which 

should be taken into account while estimating elephant’s 

numbers in forests. 

4. Some villages, which are situated across the crucial 

elephant’s corridor, should be rehabilitated outside the 

protected area. In addition, Gujjars from Shyampur and 

Chiriapur forest ranges of the HFD and Gohri forest of the RNP 

should also be rehabilitated outside from the protected area.  

5. Some important natural water reservoirs, which spread across 

the Bagro, Ranipur, Ravli, Chirak and Harnaul annual rivers in 

Haridwar forest and Ghasiram, Mitthawali, Mundal, Luni and 

Rawasan annual rivers in Chilla forest should be restored. 

Besides, water sources which are connected with the Chilla 

power channel should also be managed.  

6. Riparian corridors of Ganges should be restored from 

anthropogenic activities, especially from mining activities. In 

addition, few small islands situated in Ganges and riparian 

corridors should also be restored and freed from 

anthropogenic activities. Collection of River Bed Material 

from various annual/torrential rivers spread across the RTR 

should be controlled and monitored regularly, since most of 

these rivers have important tiger and elephant dispersal 

routes. Training of the front-line staff of wildlife to address 

issues relating to wildlife management and providing local 

people with alternate livelihood opportunities would also 

strengthen conservation efforts.   

7. Scientific studies on elephant’s ecology and behaviour and its 

implementation would ensure the future survival of elephants 

in entire Shivalik Elephant Reserve. 

8. As like Shyampur, Chiriapur forest ranges of HFD should also 

be merged in RTR to strengthen conservation approaches.  

9. Three to four large underpasses (siphons) should be 

constructed in Haridwar-Bijnor national highway at the points 

where animals are known to cross. They need to be kept 

clean, since debris and stones are deposited rapidly through 

annual streams especially in monsoon.  

 

Acknowledgements 

The author is thankful to the Department of Science and 

Technology, Government of India for providing financial support to 

study the ecology of Asian Elephants in Rajaji National Park 

during 2005–2008. Author is also thankful to the Directors of G.B. 

Pant National Institute of Himalayan Environment and Sustainable 

Development, and Doon Institute of Management and Research 

for infrastructure support during the research period. Besides, 

author would like to thank the Uttarakhand State Forest 

Department for granting permission to study elephants in Rajaji 

National Park, and various forest officers and staff of RNP, 

numerous villagers, Gujjars, who all provided assistance and 

valuable information during the field surveys. 

 

References 

Bi, Yingfeng, Roy, A., Bhavsar, D., Xu, J., Wang, M., Wang, T. and 

Yang, X. 2016. Kamala tree as an indicator of the presence 

of Asian elephants during the dry season in the Shivalik 

landscape of northwestern India. Ecological Indicators 71: 

239-247. 

Caughley, G. and Walker, B. 1983. Working with ecological ideas. 

Pp. 13-33. In Guidelines for the management of large 
mammals in African Conservation Areas (ed Ferrar, A.A.), 
South African National Scientific Programme, Report Series 

No.69. 

Daniel, J.C. 1996. Conservation of Asian elephant. Gajah 16:9-16. 

Dinerstein, E., Wikramanayake, E., Robinson, J., Karanth, U., 

Rabinowitz, A., Olson, D., Mathew, T., Hedao, P., Connor, 

M., Hemley, G. and Bolze, D. 1997. A framework for 

identifying high priority areas and actions for the 

conservation of tigers in the wild. World Wildlife Fund, USA. 

Dublin, H.T. and Taylor, R.D. 1996. Making management decisions 

from data. Pp. 10-17. In Studying elephants (ed Kangwana, 

K.), AWF Technical Handbook Series 7, African Wildlife 

Foundation, Nairobi, Kenya. 

Johnsingh, A.J.T., Prasad, S.N. and Goyal, S.P. 1990. Conservation 

status of Chilla-Motichur corridor for elephant movement in 

Rajaji-Corbett National Parks area, India. Biological 

Conservation 51: 125-138. 

Johnsingh, A.J.T. and Joshua, J. 1994. Conserving Rajaji and 

Corbett National Parks-the elephant as a flagship species. 
Oryx 28(2): 135-140. doi: 10.1017/S0030605300028453. 

Johnsingh, A.J.T. and Williams, A.C. 1999. Elephant corridors in 

India: lessons for other elephant range countries. Oryx 33(3): 

210-214. doi: 10.1046/j.1365-3008.1999.00063.x. 

Johnsingh, A.J.T., Qureshi, Q., Mohan, D. and Williams, A.C. 2006 

Conservation of the Asian elephant in north-west India. 

Gajah 25: 61-70. 

Joshi, R. 2002. Population dynamics and general behavioural 

pattern of Indian elephant (Elephasmaximus) in the Shivalik 

foothills of the Rajaji National Park, India. Ph.D. thesis, 

Gurukul Kangri University, Haridwar, India.  

Joshi, R., Joshi, B.D. and Singh, R. 2007. Population composition 

of Asian elephant (Elephas maximus) in the Rajaji National 

Park, Uttarakhand, India. Himalayan Journal of Environment 
& Zoology 21(2): 189-202. 

Joshi, R. and Singh, R. 2007. Asian elephants (Elephas maximus) 

are losing their seasonal traditional movement tracks: A 

decade study in and around the Rajaji National Park, India. 

Gajah 27: 15-26. 

Joshi, R. and Pande, G.S. 2007. Rehabilitation of Gujjar 

community from the Rajaji National Park: An approach for 

biological diversity conservation through restoration ecology. 

National Academy of Science Letters 30(9&10): 263-267. 

Joshi, R. and Singh, R. 2008a. Feeding behaviour of wild Asian 

Elephants (Elephas maximus) in the Rajaji National Park. The 
Journal of American Science 4(2): 34-48. 

doi:10.7537/marsjas040208.05. 

Joshi, R. and Singh, R. 2008b. Unusual behaviour of Asian 

elephants in the Rajaji National Park, North-west India. 

Gajah 29: 32-34. 

Joshi, R. and Singh, R. 2010. Does wide ranging tuskers survive in 

north-west India? National Academy of Science Letters 33(7-

8): 205-215. 



 

REVIEW 

Joshi » Status and conservation of Asian Elephant in Rajaji National Park, North India » NeBIO 8(2): 111-120 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

120 
NeBIO I ISSN 2278-2281(Online Version) I www.nebio.info 

Joshi, R., Singh, R., Dixit, A., Agarwal, R., Negi, M.S., Pandey, N., 

Pushola, R. and Rawat, S. 2010. Is isolation of protected 

habitats the prime conservation concern for endangered 

Asian elephants in Shivalik landscape? Global Journal of 
Environmental Research 4(2): 113-126. 

Joshi, R. and Dixit, A. 2012. Wildlife mortality on national 

highway 72 and 74 across Rajaji National Park, north India. 

International Journal of Conservation Science 3(2): 127-139.  

Joshi, R. 2012. Gujjar community resettlement from Rajaji 

National Park, Uttarakhand, India. Conservation Evidence 9: 

3-8. 

Joshi, R. 2015a. Tusker’s social bonds in Rajaji. Hystrix, the Italian 
Journal of Mammalogy 26(1): 41-45. doi: 

http://dx.doi.org/10.4404/hystrix-26.1-9946.  

Joshi, R. 2015b. Impact of Gujjar Rehabilitation Programme on the 

group size of Asian elephants (Elephas maximus) in Rajaji 

National Park, North-West India. Biodiversitas 16(2): 188-

195. doi: 10.13057/biodiv/d160214. 

Joshi, R. 2016. Mammalian fauna of Rajaji National Park, 

India: a review on ecological observations and checklist. 

Check List 12(3): 1-11. doi: http://dx.doi.org/10.15560/ 

12.3.1892. 

Khan, A. 2004. Elephant-Habitat interaction and its management 

implications in Rajaji National Park. Ph.D. thesis, Aligarh 

Muslim University, Aligarh, India. 

Nandy, S., Kushwaha, S.P.S. and Mukhopadhyay, S. 2007. 

Monitoring the Chilla-Motichur wildlife corridor using 

geospatial tools. Journal for Nature Conservation 15: 237-

244. doi:10.1016/j.jnc.2007.03.003. 

Poole, J. 1996. The African elephant. Pp. 1-8. In Studying 
elephants (ed Kangwana, K.), AWF Technical Handbook 

Series 7, African Wildlife Foundation, Nairobi, Kenya.  

Pradhan, N.M.B., Wegge, P. and Moe, S.R. 2007. How does a re-

colonizing population of Asian elephants affect the forest 

habitat? Journal of Zoology 273(2): 183-191. 

Rangarajan, M., Desai, A., Sukumar, R., Easa, P.S., Menon, V., 

Vincent, S., Ganguly, S., Talukdar, B.K., Singh, B., Mudappa, 

D., Chowdhary, S. and Prasad, A.N. 2010. Gajah: Securing 

the Future for Elephants in India. Report of the Elephant Task 

Force, Ministry of Environment, Forest and Climate Change, 

Government of India, New Delhi, India. 

Rodgers, W.A., Panwar, H.S. and Mathur, V.B. 2002. Wildlife 

Protected Areas in India: a review (Executive Summary). 

Wildlife Institute of India, Dehradun, India. 

Santiapillai, C. and de Silva, M. 1994. An action plan for the 

conservation and management of elephant (Elephas 
maximus) in Sri Lanka. Gajah 13: 1-24. 

Singh, V.B. 1978. The elephant in U.P. (India): a resurvey of its 

status after 10 years. Journal Bombay Natural History 
Society 75:71-82. 

Singh, V.B. 1986. The elephants in U.P. (India) – the change in 

status in two decades. Cheetal 28(1): 39-45. 

Singh, A.K., Kumar, A., Mookerjee, A. and Menon, V. 2001. Jumbo 

Express, a scientific approach to understanding and 

mitigating elephant mortality due to train accidents in Rajaji 

National Park. Occasional Report, Wildlife Trust of India, 

New Delhi and the International Fund for Animal Welfare, 

United States.  

Singh, K.N. 2002. A strategy for conservation of the habitat of 

north-western population of Indian elephants. Indian 
Forester 128(10): 1061-1077. 

Singh, A.K., Johnsingh, A.J.T. and Williams, A.C. 2005. Elephant 

corridors of north-western India. Pp. 41-67. In Right of 
passage: elephant corridors of India (eds Menon, V., Tiwari, 

S.K., Easa, P.S. and Sukumar, R.), Conservation Reference 

Series 3, Wildlife Trust of India, New Delhi, India.  

Sukumar, R. 1994. Elephant days and nights: ten years with the 

Indian elephant. Oxford University Press, New Delhi, India. 

Uttarakhand Forest Department 2015. Wild Asiatic elephant, 

population estimation 2015. Report, Wildlife Preservation 

Organisation, Uttarakhand Forest Department, Uttarakhand, 

India. 

Vidya, T.N.C. and Sukumar, R. 2005 Social and reproductive 

behaviour in elephants. Current Science 89(7): 1200-1207. 

Williams, A.C., Johnsingh, A.J.T. and Krausman, P.R. 2001. 

Elephant-human conflicts in Rajaji National Park, north-

western India. Wildlife Society Bulletin 29(4): 1097-1104. 

Williams, A.C. 2002. Elephants (Elephas maximus), their habitats 

in Rajaji-Corbett National Parks, north-west India. Ph.D. 

thesis, Saurashtra University, Rajkot, Gujarat, India. 

 

 

 

 

 
 © 2017. NECEER, Imphal. All rights reserved  


