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Executive Summary: 
 
 In 2017 the Wilderness & Wildlife Conservation Trust (WWCT) continued with the ground-
breaking research in the unprotected tea landscapes of the Central Highlands, expanded its Patch Forest 
Project to include two new locations in the vicinity of Sigiriya, made considerable headway with diet 
analysis in Wilpattu National Park, Horton Plains National Park and the Peak Wilderness area, put up the 
first ever remote cameras in Gal Oya National Park, and continued with education and awareness work 
which ranged from community presentations on tea estate lands to publishing five papers in peer-
reviewed scientific journals.  
 

In the shadow of Sri Pada, adjacent to the Peak Wilderness sanctuary, the focus of the Central 
Highlands project was two-pronged – a second dedicated remote camera survey, this time of the 
Bogawanthalawa Valley from Norwood town past Bogawanthalawa to the eastern end estates of 
Campion and Loinhorn, and the continuation of long-term monitoring of locations in and around the 
Dunkeld estate where WWCT bases itself. Both prongs have been fruitful with the Bogawanthalawa 
phase resulting in an enhanced understanding of the structure of leopard range use. In this section of the 
Highlands, which is essentially a single valley flanked by steadily rising terrain which eventually forms 
forest clad peaks, we detected relatively little use of the main valley by leopards which prefer to remain on 
the higher slopes adjacent to the upland forests. This differs from the first phase of study from 2016 which 
saw animals residing in a key upland ridge in the middle of the tea lands, which runs between the 
Castlereigh and Maskeliya reservoirs. The importance of this ridge, where female leopards reside and 
reproduce was made even more apparent due to the contrast with the Bogawanthalawa landscape where 
such a landscape feature is absent. As a result WWCT has put forth a proposal to move towards 
enhanced protection of this key ridge. The long-term monitoring work has complemented this by allowing 
us to temporally track animals allowing insights into inter-birth interval, dispersal ages, and residency 
times etc. We hope to keep this going for a much longer duration.   

 
Starting patch forest biodiversity inventories at Back of Beyond’s Dehigahaela and Pidurangala 

properties has been exciting. In addition to detecting rusty-spotted cats, fishing cats and a leopard (at 
Dehigahaela), this has allowed us to start to compare sites both within the dry zone (i.e. Sigiriya 
properties compared to Gal Oya Lodge property) and between zones (i.e. the dry zone locations with 
Dunkeld in the sub-montane wet zone). Butterfly, and especially bird surveys have demonstrated an 
impressive diversity at all locations including endemics and threatened species. The most common 
butterfly species in the Dunkeld surveys is a locally endangered species, which speaks for the value of 
the area and the importance of the estate structure in maintaining rich patches of wilderness habitat.  

 
Ongoing diet analysis from various landscapes have underlined that leopards are generalist 

predators with a relatively wide variety of prey species consumed and little indication of strong 
preferences so far. Primates and black-naped hare are consistently important components of leopard diet 
across habitat types in Sri Lanka, as of course are deer, the particular species dependent on habitat type. 
Also interesting is the disproportionately low use of wild boar in the diet given that this is a ubiquitous 
species in the country.  

 
Although the Gal Oya National Park project remains in its infancy, the initial remote cameras that 

were placed (those not stolen by poachers) picked up regular leopard activity as well as images of 
elephants, bears, deer, and even a jungle cat. We hope that 2018 proves to be a watershed year for this 
project which will provide a much-needed insight into this important protected area.  

 
As ever, WWCT’s goal is research for long-term conservation and the awareness and education 

components of our work remain key. Although fewer dedicated awareness programs were run in 2017 our 
“Living with Wild Cats” and “Wild Cats of Sri Lanka” pamphlets got wide distribution as did the Leopard 
Incident Protocol Manual which was distributed to Department of Wildlife Conservation offices around the 
island. As usual, WWCT relies on dedicated and inspiring students, volunteers, interns and staff and 2017 
saw a strong group, both local and international, assist our mandate in a variety of valuable ways.  
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I. Research 
 

A. Occupancy and Abundance Survey II 
 

i. Central Highlands in proximity to Peak Wilderness Sanctuary 
 

The Central Highlands of Sri Lanka was declared a World Heritage Site in 2010.  This 

designation was bestowed for two primary reasons: the unique floral and faunal 

biodiversity held within the Central Highland region and the presence of the endangered 

Sri Lankan leopard (Kittle & Watson 2008, 2016; IUCN Red list) within the same area.   

The Peak Wilderness Sanctuary and Reserved Forest is the largest protected area 

within the Central Highlands and although it has a lower level of protection than Horton 

Plains National Park (HPNP), it holds many unique species within its dense forested 

slopes. Having completed work in HPNP in 2012, The Wilderness & Wildlife 

Conservation Trust’s (WWCT) Leopard Project had planned to expand research work in 

the Highlands in 2016. However when we realised that many leopards were incidentally 

being killed within the unprotected areas bordering Peak we decided to focus our work 

within this matrix of tea estate/eucalyptus, pinus plantations/ riverine and ridge forests 

as well as the edges of the Peak Sanctuary itself so as to better understand the ecology 

and movement of these Highland leopards within this mixed landscape.   

  

Background 

After an initial meeting held with relevant tea management companies and the 

Department of Wildlife Conservation at the IUCN Colombo office in December 2015 

during which the go ahead was given to conduct the work, we commenced research in 

the area in 2016. 

 

Following planning and reconnaissance work and some delays due to the spate of 

leopard related incidents (n=8) that occurred in the first half of 2016 to which we had to 

respond, research work proper was begun in August 2016 with the first 20 tea estates 

covered as documented in WWCT’s 2016 Annual Report. The second phase was 

initiated in April 2017 and completed in August 2017. Long term monitoring of the area 

immediately surrounding the Dunkeld Research Station has been ongoing.   

 

A total of 30 estates have now been surveyed in this region, with 10 estates covered in 
2017 (Table 1).  The overall study area extends from Hapugastenna in the west to 
Castlereigh in the north, all the way to the inside edge of Peak Wilderness in the south 
and to the end of the Bogawanthalawa Valley to the east. The total area is 
approximately > 300 km2 (Fig. 1). 
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Table 1: List of estates where remote cameras were set during leopard surveys in August – December 
2016 (Round I) and April – August 2017 (Round II) and whether leopards and other wildcats (Fishing cat 
or Rusty-spotted cat) were photo-captured.   

Estate Management Company Estate Leopards   
photo-captured 

Other wildcats 
photo-captured 

ROUND I    

1.Private  Kelani-Braema yes no 

2.Dilmah Dunkeld  yes no 

3.Bogawanthalawa Norwood  yes yes 

4. Madulsima-Stassen Kew  yes yes 

5. Madulsima-Stassen Venture  yes no 

6. Horana Plc Gouravilla yes no 

7. Horana Plc Alton  yes no 

8. Horana Plc Fairlawn yes yes 

9. Maskeliya-Arpico Glentilt yes yes 

10. Maskeliya-Arpico Glenugie yes yes 

11. Maskeliya-Arpico Brunswick yes no 

12. Maskeliya-Arpico Strathspey yes no 

13. Maskeliya-Arpico Mocha yes yes 

14.  Private Gartmore yes no 

15. Maskeliya –Arpico  Moray yes no 

16. Makeliya-Arpico Laxapana yes yes 

17. Bogawanthalawa Osborne yes yes 

18. Maskeliya-Arpico Hapugastanne yes yes 

19. Maskeliya-Arpico Moussakale yes yes 

20. Forres  estate Private  no no 

ROUND II    

21. Bogawanthalawa Tiensin no yes 

22. Mudalsima-Stassen Kew Upper yes no 
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23. Bogawanthalwa Fetteresso yes yes 

24. Bogawanthalawa Bogawanthalawa yes yes 

25. Bogawanthalawa Loinhorn yes yes 

26. Bogawanthalawa Kotiyagala yes yes 

27. Bogawanthalawa Campion yes no 

28. Bogawanthalwa Bogawana yes yes 

29. Mudalsima-Stassen Theresa yes yes 

30. Mudalsima-Stassen Kirkoswald no no 

 

 

Fig. 1: Google earth image of the overall study area with remote camera locations marked; red = Round I 

(August – December 2016) and yellow = Round II (April – August 2017). 

 

A total of 63 remote camera stations (Round I = 39 + Round II = 24) were set up within 
this area (Fig.1) in a variety of land types including tea, patch forest, riverine forest 
corridors, pinus, eucalyptus, grassland and forest edge as well as within the Peak 
forest. Leopard presence and movement as well as general mammalian diversity and 
abundance were documented. Leopard diet is being assessed together with prey 
species availability.   
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To date we can report that of the 30 estates within which we have worked leopards 
have been detected on 90% of them (80% of estates surveyed in 2017; Table 1). It must 
be noted here that lack of detection does not equal absence as it is possible that 
leopards were present but not detected by cameras. Nevertheless, this high detection 
rate suggests widespread use of the landscape by leopards.  

In the entire study area detailed above, a total of 29 individual leopards (9 Male, 16 

Female and 4 cubs) have been identified (Figs. 2, 3). Known animals from Round I were 

detected in new areas in the 2017 Round II survey with two new adult males and 6 new 

adult females also detected. Cubs are rarely detected on remote cameras so it is 

expected that there are more within the landscape. We have recently completed a 

spatially explicit capture-recapture analysis of the Round I survey which has resulted in 

a leopard density estimates of 7.62/100km² (all age/sex classes) and 6.57/100km² 

(adults only). Table 2 shows this estimate in relation to density estimates from other 

locations.    

 
Fig. 2:  Six of the 9 different adult males photo-captured in the study area. Seven individuals were 

detected in Round I and an additional two in Round II. 
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Fig. 3: A sample of the 16 resident female leopard’s photo-captured across the study area. Ten were 

detected in Round I and an additional 6 in Round II. 

 
Table 2: List of leopard population densities estimated in different locations in Sri Lanka by WWCT.  

 

Location 

 

Year  

Total density 

(# / 100 km²) 

Adult density 

(# / 100 km²) 

 

Citation 

Yala National Park 2001-02 21.7 12.1 Kittle et al. 2017 

Horton Plains National Park 2012 13.3 11.7 Kittle & Watson 2017 

Wilpattu National Park 2015 16.2 8.3 Unpublished 

Central Highlands  2016 7.6 6.6 Unpublished 

 

The long term monitoring on Dunkeld, Kelani-Braema, Norwood and Osborne estate is 

revealing that 6 females and 4 males use this more restricted landscape of 

approximately 20 km². Of these animals, 3 females are resident and include a mother 

and her adult daughter and another female together with their cubs. Two of the males 

are resident. The balance 3 females and 2 males are either transient or only utilize the 

area occasionally. We have been able to document reproduction and recruitment of 

young in this area, tracking one of the females with her male cub and then her new litter 

of two cubs in 2017 (Fig. 4). The sub-adult male struck out on his own at ~ 18 months 

old around the time that his mother gave birth to her next litter on or around July 1st 

2017. He was absent from the area for some months but has been seen again recently.     
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Fig. 4 Female resident ‘OC’ (at left on left photo) within our long term monitoring study area documented 

with her male cub in April of 2017 (left) and then again with her latest cubs in October 2017 (right). As of 

December 2017 only one cub was remaining. 

  

Understanding and documenting Sri Lanka’s wider mammalian biodiversity, especially 

other wildcats in this region, is also an important component of this study. The 

documented potential prey species will allow us to estimate the food source available to 

leopards here in this mixed habitat and how this influences movement patterns.   

Over half of surveyed estates (56.7%) had fishing cat and/or rusty spotted cat recorded 

(Fig. 5). Including the long-term monitoring cameras we have photo-captured fishing 

cats 8 times and rusty spotted cats 85 times. This disparity is very interesting and 

suggests either that fishing cats are living at considerably lower densities in the region 

than rusty-spotted cats or that the two species utilize the landscape considerably 

differently with rusty-spotted cats (like leopards) using roads and trails (where our 

cameras are typically set). Our rusty-spotted cat activity times indicate strong nocturnal 

patterns (Fig. 6). We plan to investigate carnivore co-existence mechanisms on this 

landscape in the future.  

 
Fig. 5:  Photo-captured fishing cat (left) and rusty-spotted cat (right) within tea estate lands. 
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Fig. 6: Rusty-spotted cat activity based on photo-capture times. 

 

In terms of mammalian biodiversity we have documented 23 species of mammals from 

14 Families in the study area. A key aspect to this work is to understand leopard diet 

and prey selection and determine to what extent leopards in this highly 

anthropogenically altered landscape are utilizing domestic species. Preliminary results 

(s=19) have revealed a broad utilization of available prey with 9 species detected of 

which black-naped hare represents the most utilized prey (26%). Domestic dog and cat 

do appear and together represent 15% of diet from this initial sample (Fig. 7). Additional 

samples are being collected and will be analysed in 2018.   

 

Fig. 7: Chart showing the proportion of prey hair remains detected in 19 leopard scat samples from the 

Central Highlands study area.  
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An important driver of carnivore diet composition is prey availability and one of WWCT’s 
student researchers, Madeleine Van der Poel, investigated the temporal overlap 
between leopards and their potential prey in the study area using remote camera image 
times. She found that leopards and domestic dogs have very little temporal overlap 
since dogs mimic their human companions by being active on the landscape in the day 
but not in the night when leopards are about (Fig. 8, top left). Some common potential 
wild prey overlapped temporally much more with leopards, including black-naped hare 
which appears to comprise a substantial portion of leopard diet in the region (Fig. 8, top 
right). Although porcupine and wild boar also exhibit high temporal overlap with 
leopards (Fig. 8, bottom panels), neither has yet appeared in leopard diet here (Fig. 7) 
despite both species appearing as prey in other parts of the Central Highlands (Kittle et 
al. 2012).  
 

     

     
Fig. 8: Temporal overlap (shaded areas) between leopards (solid lines) and various potential prey species 

(dashed lines; top left = dogs, top right = black-naped hare, bottom left = porcupine, bottom right = 
wildboar) in the Central Highlands study area. 

 
 

B. Human-leopard co-existence in the Central Highlands 
 

In 2017 there were only 2 human-leopard interactions recorded in the Central 

Highlands, in comparison to 14 in 2016 which had included 9 leopard deaths. One 

incident saw a leopard killed in a snare at Loolecondera estate near Pussellawa and the 
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other occurred when a leopard killed and consumed a dog on Alton estate near 

Maskeliya. While this low level of interaction was refreshing we did detect poaching on 

some of our remote cameras which suggests that human-wildlife interactions are 

ongoing.  

 An important component of wildlife human co-existence is understanding the behaviour 

of wildlife, especially predators like the leopard that are best left un-encountered. We 

are finding that leopards here are avoiding humans in this heavily utilised agricultural 

landscape by being active primarily at night. This behaviour, ‘temporal niche 

partitioning’, means that leopards are opting to avoid humans by using time separation 

i.e. humans use the landscape at daytime and leopards at night. This adaptive 

behaviour is the result of the high human presence on this landscape as our research 

shows that leopard populations in protected areas in Sri Lanka, though still more active 

at night, do not undertake such extreme nocturnal behaviours (e.g. Wilpattu NP; Fig. 9).  

Especially apparent is the spike in activity just after nightfall in the Central Highlands, 

presumably as leopards start to move around after a daytime period of very limited 

activity.  

 

Fig. 9: Proportion of leopard remote camera images for each hour of the day in both the Central 

Highlands and Wilpattu National Park study areas.  

Another important finding from this research, as analysed by another MSc student Maya 

Situnayake, is that locations where leopards are being killed are not where people are 

living, but are disproportionately in forest patches where wildlife is present. This 

indicates that leopard mortality is not being caused by animals coming to human 

habitations to take dogs or cattle, but by humans going to wilderness areas and setting 

snares. The use of snares transcends both temporal and spatial partitioning because 
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they can inflict damage even when humans are not in the same place at the same time 

as leopards. In a sense this means that humans in this landscape are effectively 

competing with leopards for resources (e.g. deer and wild boar that are the targets of 

snares). Having this information allows for more targeted awareness and mitigation 

programs.  

As tea estate workers are given their own homes with plots of land and as their reliance 

on the tea management companies reduce, their use of the land is increasing i.e. more 

vegetable plots, independent tea plucking, more individual homesteads etc. As such 

ensuring that their use of this landscape, (especially the forested areas inhabited by 

wildlife) is sustainable and in keeping with conservation ethics is important (Box 1).   

BOX 1 

Suggested Best Practices for Estates to Minimise Human-Leopard Incidents/ 

Improve Human Wildlife Co-Existence while Improving Wilderness Areas. 

 

1.  Ensure new developments (housing, buildings, dairy initiatives) are in areas not 

frequented by wildlife/leopards & do not interrupt the continuum of forest lands. (E.g. Do 

not develop on ridge lines/riverine areas). 

 

2.  Promote work on the land during daytime hours ONLY to avoid encountering 

leopards.  If humans are active in the early morning/late evening when leopard are also 

moving through the landscape, encourage vigilance.  This will reduce any possible 

conflict situations.  

 

2.  Make it known that company/estate policy does not allow setting up of any type of 

snares for wildlife capture and is an offence that will be dealt with severely.  

 

3.   Actively advocate against setting of fires to the land and have if possible a plan for 

fire dousing for divisions of estates that have frequent fires.  

 

4.   If a leopard is seen on a particular tea field make sure that the field is flushed out 

(noise made) prior to commencing plucking. 

 

5.  Promote the protection of and establishment of watershed forest corridors through 

the estates (e.g. Protected woodlots, riverine forest corridors, ridge forest 

establishment); this will improve water and soil quality of estates and promote overall 

ecosystem services while allowing for safe passage for wildlife and leopards.   
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6.  Foster having wildlife and wild spaces within each estate division.  This could be 

done via school wildlife competitions, estate divisions with best forest cover given 

recognition and active promotion of forest creation via tree planting. 

 

7. Continued awareness (via targeted awareness programmes) of the importance of 

watershed forests and wildlife behaviour so as to reduce fears and ensure sustainable 

use of forests. 

 

8. The promotion of tea estates with high wilderness areas/wildlife as model estates and 

promotion of watershed forest management, showcasing how tea plantations as a 

plantation sector can contribute to increasing forest cover in Sri Lanka.  This has 

potential to earn carbon credits as well as actual improvement of climatic /ecosystem 

conditions. It can also be a powerful marketing tool.  

 

 
 

  C. Peak Ridge Protected Area appeal 
 

This ground-breaking project confirms the extent of use by the leopard and other wildlife 

of this unprotected mixed landscape of tea, other plantation land and forest. In addition 

we are now able to identify some of the actual connector areas of use within this 

landscape. This information we hope will be taken into consideration by all estate 

management when planning future land use plans such as new housing etc.   

 

We feel it is important now to move forward with two long-term options: 1) to ensure 

continued monitoring in select areas/estates in order to have essential long-term 

knowledge of how leopards utilize them 2) To collectively decide on conservation areas 

and/or movement corridors that need official/unofficial protection. These areas could 

then have habitat improvement measures implemented, such as planting of native tree 

species or could simply be left to regenerate naturally where possible. Some form of 

official demarcation together with a long-term plan to retain these estate areas as 

conservation areas would be ideal. These actions would benefit estate ecosystem 

functioning (e.g. water retention, erosion control) which in turn benefits tea production.  

 

We have identified the ridge that separates the two reservoirs as being a key area to put 
forth for protection (Fig. 10) as our work has confirmed leopard residency patterns here. 
We have also detected the presence here of other Endangered species such as purple-
faced langur (Trachypithecus vetulus) and toque macaques (Macaca sinica) as well as 
bird and butterfly species, and more detailed surveys are planned for 2018. Furthermore 
this ridge represents an important watershed for the Castlereigh and Maskeliya 
reservoirs. A targeted proposal has been formulated and in partnership with Biodiversity 
Sri Lanka at the Chamber of Commerce we hope to see this become reality with the 
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Department of Wildlife Conservation, Forest Department and other relevant land owners 
enabling its protection. This we hope will be a pilot project that could be replicated in 
other key areas. Collaborative conservation initiatives are what are required if the 
leopard in this Central Highland region of Sri Lanka is to continue to survive and if our 
watershed highland forests are to remain. 

 
Fig. 10: The red star on the inset map of Sri Lanka (right) indicates location of proposed Peak Ridge PA 
relative to the island’s existing National Parks. The Google Earth map (left) shows the approximate 
boundaries of the proposed Peak Ridge PA running between two large waterbodies, the Maskeliya 
(lower) and Castlereigh (upper) reservoirs. Locations of Endangered species and sub-species are shown. 
Only female leopard locations are shown as these typically represent key territories. 
 

D. Patch Forest Project 
 
In July 2017 WWCT expanded our Patch Forest 
project to investigate biodiversity trends at tourism 
properties that include patch forests or connect to 
larger forests, in both the dry and wet zones. These 
properties were at the Gal Oya Lodge (GOL) property 
(~8.1 ha) in eastern Sri Lanka; two properties – 
Dehigahaela (2.8 ha) and Pidurangala ( ) - belonging 
to Back of Beyond (BoB) near Sigiriya; and the 
Dunkeld estate (25.7 ha) in the Central Highlands 
(Fig. 11). The GOL and BoB properties are mostly 
secondary and scrub forest and both include some 
riparian forest as well. The Dunkeld estate is ~80% 
tea cultivation but includes some steep forested 
sections as well as patches of Eucalyptus plantation, 
scrub and grassland. Remote cameras were set at all 
properties to investigate mammalian diversity and two 
student interns – Anskar Lenzen and Lea                       Fig. 11: Location of focal patch forests 
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Milde - conducted bird and butterfly surveys along designated transects. A detailed 
report is being compiled which can be kept at each location to educate guests about the 
importance of these properties as biodiversity reserves and wildlife corridors. Table 3 
shows the mammalian biodiversity detected by remote camera at each location to date. 
Remote camera effort is unequal between sites so these numbers currently represent a 
minimum.  
 
Table 3: Mammal species detected in patch forest locations not including domestic dog, cat and rat.  

Family Species Scientific name Gal Oya  Dehigahaela Pidurangala Dunkeld 

Bovidae Buffalo Bubalus bubalus   x     

Canidae Golden jackal Canis aureus x   x x 

Cercopithecidae Toque macaque Macaca sinica x x x x 

  Grey langur Semnopithecus priam x x x   

  Purple-faced langur Trachypithecus vetulus       x 

Cervidae Axis deer Axis axis x x     

  Barking deer Muntiacus muntjak       x 

  Sambur deer Rusa unicolor     x x 

Elephantidae Elephant Elephas maximus x x x   

Felidae Leopard Panthera pardus kotiya   x   x 

  Rusty spotted cat Prionailurus rubiginosus x x   x 

  Fishing cat Prionailurus viverrinus x x x x 

Herpestidae Indian grey mongoose Herpestes edwardsii         

  Brown mongoose Herpestes fuscus   x   x 

  Ruddy mongoose Herpestes smithii x x   x 

  Stripe-necked mongoose Herpestes vitticollis x     x 

Hystricidae Indian crested porcupine Hystrix indica x x x x 

Lepus Black-naped hare Lepus nigricollis x x   x 

Manidae Pangolin Manis crassicaudata x x x   

Mustelidae Eurasian otter Lutra lutra x x     

Scuridae Common palm squirrel Funambulus palmarum x x   x 

  Giant squirrel Ratufa macroura       x 

  Indian gerbil Tatera indica x x     

Sus Wild boar Sus scrofa x x x x 

Tragulidae Mouse deer Moschiola meminna/kathygre x x x x 

Viverridae Palm civet Paradoxurus hermaphroditus x x   x 

  Golden palm civet Paradoxurus zeylonensis   x x   

  Small Indian civet Viverricula indica x x   x 

TOTAL     19 21 11 19 
 

Bird and butterfly surveys were conducted monthly between July and November at both 
GOL and BoB Dehigahaela locations with set transects of 1.2km walked on 3-4 
consecutive days monthly between 0600h and 0800h. At Dunkeld estate surveys were 
conducted more opportunistically.  
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Birds 
A total of 100 bird species representing 51 families and 18 orders were detected at GOL 
of which 8 species were endemic and 7 nationally threatened. At BoB Dehigahaela 85 
species were detected, representing 45 families and 16 orders of which 8 species were 
endemic with none considered threatened. Biodiversity indices for the two locations 
suggest high levels of avian diversity at both sites with greater true diversity at 
Dehigahaela (Table 4).  
 
Table 4: Avian diversity indices for Gal Oya Lodge and Back of Beyond’s Dehigahaela properties. 
Shannon-Weiner index indicates diversity with values > 4 suggesting very high diversity. Evenness 
ranges from 0 (a few abundant species) to 1 (even distribution of abundant species). Simpson’s inverse 
diversity index is a metric that accounts for number of species present and species abundance with larger 
values representing higher “true” diversity.   

 

 
Location 

Shannon-Weiner Index 
(evenness) 

Simpson’s Inverse Diversity 
Index 

Gal Oya Lodge 3.83 (0.83) 26.81 

Dehigahaela 4.08 (0.92) 46.50 

 
The Jaccard’s Index, which measures community similarity between sites (ranging 
between 0 = completely dissimilar and 1 = complete overlap of species), was 0.61 
between GOL and Dehigahaela, with 70 shared species. This is not surprising given 
both sites are in Sri Lanka’s lowland dry zone.  
 
Dunkeld estate was also surveyed, albeit more opportunistically, and so far 43 species 
from 32 families representing 8 orders have been detected. Of these 7 were endemic 
and 4 nationally threatened. The Shannon-Weiner Index for Dunkeld was 3.29, with 
evenness 0.88. The Jaccard’s index between the dry zones locations and Dunkeld in 
the sub-montane wet zone was 0.23 with only 29 shared species. 
 
Butterflies 
  
Fifty butterfly species belonging to 5 families were detected at GOL, with 22 species 
from the family Nymphalidae - including the Common Crow (Euploea core) which was 
the most common species on the property representing 28.5% of all individuals (n = 
571) - recorded (Fig. 12). At BoB Dehigahaela a total of 46 species representing the 
same 5 families (Hesperiidae, Lycaenidae, Nymphalidae, Papilionidae and Pieridae) 
were recorded and again 22 species were from family Nymphalidae. Again, the most 
common single species was the Common Crow representing 31.2% of all individuals (n 
= 474). Biodiversity indices indicate very similar levels of diversity across the two sites 
with GOL showing marginally higher true diversity (Table 5).  
 
Jaccard’s index of community similarity was 0.60 between the two dry zone sites with 
36 species found at both locations, again showing a relatively high level of community 
similarity. General patterns were also similar with the same family and individual 
species dominant at both locations.  
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Table 5: Butterfly diversity indices for Gal Oya Lodge and Back of Beyond’s Dehigahaela properties. 
Shannon-Weiner index indicates diversity with values > 4 suggesting very high diversity. Evenness 
ranges from 0 (a few abundant species) to 1 (even distribution of abundant species). Simpson’s inverse 
diversity index is a metric that accounts for number of species present and species abundance with larger 
values representing higher “true” diversity. 
 

 
Location 

Shannon-Weiner Index 
(evenness) 

Simpson’s Inverse Diversity 
Index 

Gal Oya Lodge 2.76 (0.71) 7.55 

Dehigahaela 2.62 (0.68) 6.81 

 
 
Again, Dunkeld was surveyed more opportunistically. Here 26 species from the same 5 
families were detected with Nymphalidae again the most common family which included 
the most common individual species, the Indian Fritillary (Argynnis hyperbius), a 
nationally endangered species, representing 15.9% of all individuals (n = 226; Fig. 12). 
The Shannon-Weiner index at Dunkeld was 2.76 with eveness 0.85 indicating a 
community less dominated by single species. The Simpson’s inverse diversity index 
was also higher than at the dry zone sites (11.93). The comparison between the 
combined dry zone locations and Dunkeld resulted in a Jaccard’s index of 0.25 with only 
17 species shared between locations. 
 

  
Fig. 12: The Common Crow (Euploea core), left, was the most common individual species at both Gal 
Oya Lodge and Back of Beyond’s Dehigahaela properties. The nationally Endangered Indian Fritillary 
(Argynnis hyperbius), right, was the most common at Dunkeld. Photos: Common Crow – Charles J. 

Sharp; Indian Fritillary – Alpsdake) 

 
The importance of the actual patch forests within these locations is suggested by the 
fact that 22 bird species at GOL, 45 at Dehigahaela and 22 at Dunkeld were observed 
within the forest habitats but not observed in any other habitats (e.g. open, grassland, 
tea). Across the three sites there were 8 endemic, 3 nationally endangered and 1 
nationally vulnerable bird species detected only in these forest patches. Furthermore 
using Jacob’s selectivity index, tall forests are clearly disproportionately used by birds in 
both locations (Table 6). For butterflies the story is different and tall forest is not 
selected for although scrub forest is favoured in Dehigahaela. For butterflies it is the 
more open areas including the small pond that are preferred (Table 6).     
 



© The Leopard Project, The Wilderness & Wildlife Conservation Trust, Sri Lanka 
2017 

 

Table 6: Jacob’s selectivity index measures for birds and butterflies in the two dry zone site, the Gal Oya 
lodge and Back of Beyond’s Dehigahaela property. Indices are based on the proportion of available 
habitat (not including habitats comprising < 5% of the total) compared to the use of those habitats by birds 
and butterflies.  The Jacob’s index equation is D =(r – p) /(r + p - 2rp), where r is the proportion of used 
locations of a given habitat/landscape class and p is the proportional availability of that habitat/landscape 
class (Jacobs 1974). 
 

    Jacob's Index 

Location Habitat  Birds Butterflies 

Gal Oya Lodge Tall Forest 0.64 -0.22 

 
Scrub Forest 0.51 0.24 

 
Human  0.17 NA 

 
Water 0.43 NA 

 
Grassland 0.47 0.77 

  Open NA 0.83 

BoB - Dehigahaela Tall Forest 0.76 0.02 

 
Scrub Forest 0.00 0.63 

 
Water NA 0.82 

  Grassland 0.50 0.45 

 
For both birds and butterflies at each location estimates of true species richness were 
calculated using Species Accumulation Curves (SAC) which suggested that at all sites 
additional species were expected to be found with additional sampling.   
 
 

E. Gal Oya National Park 
 
WWCT initiated preliminary remote camera work inside the Gal Oya National Park in 
November 2017. Although this remains early stages of this long-awaited project both 
obstacles and highlights are already becoming clear. In the first week of surveys we lost 
2 remote cameras to poachers within the more central sector of the National Park, an 
indication of the porous nature of the boundaries and the compromised security of this 
Protected Area. However we were also rewarded with several photocaptures of 
leopards (see cover page), some of the very few captured in this iconic location which 
during British colonial times was prime destination for hunters and wildlife viewers alike. 
Cameras also picked up a jungle cat (Felis chaus), a species about which very little is 
currently known in Sri Lanka (Fig. 13). We plan to improve camera security with lock 
boxes and signage and then upscale this project in 2018. The road and trail network 
within this largely under-utilized NP is minimal and we are in discussions with DWC 
officers about improving research access.   
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Fig. 13: Jungle cat (Felis chaus) photo-captured in Gal Oya National Park in November 2017.  

 
 
F. Wilpattu National Park 

 

WWCT in collaboration with the University of Colombo, (analysis conducted by Lakindu 

Sandanayake), analyzed the prey hair remains in 22 scats collected by WWCT in 

Wilpattu National Park in 2015 – 16. Results of this initial analysis indicate that leopards 

in Wilpattu are feeding on a range of species (7) with little evidence of clear preference 

(Fig. 14).  

 
Fig. 14: Chart showing the proportion of prey hair remains detected in 22 leopard scat samples from the 

Wilpattu National Park study area.  

Copyright: wwct.org 
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Three species of deer - the small, solitary barking deer; medium-sized, gregarious axis 

deer; and large, small-group forming sambar deer - occurred equally in samples. 

Primates were also important although so far with almost a third of the diet comprised of 

macaques and langurs. As in the Central Highlands, it appears that black-naped hare 

are a staple of leopard diet here whereas wild boar which are not uncommon in Wilpattu 

NP do not appear in the diet at all, albeit from a limited sample. Of the 22 samples, 

36.4% were single-species, 50% were two-species and 13.6% contained three species. 

We plan to use this data in comparison to the available prey data from transect 

censusing and remote cameras to get a more nuanced understanding of leopard prey 

selection in Wilpattu.   

 

G. Horton Plains National Park 

 

Twenty-seven scat samples from Horton Plains National Park, collected during WWCT’s 

leopard survey in 2012 were also analyzed in 2017 by Lakindu Sandanayake. Results 

show a variety of 8 species comprising the diet with barking deer the most common 

(Fig. 15). Again black-naped hare, as it was in both the Peak Wilderness area and 

Wilpattu NP, appears to be a staple of the diet. Perhaps surprisingly, sambar deer, 

which make up such a substantial portion of the available prey biomass in HPNP were 

only moderately represented. Again, mixed samples were the norm with only 5 samples 

(18.5%) containing hairs of a single prey species.  

 
Fig. 15: Chart showing the proportion of prey hair remains detected in 27 leopard scat samples from the 

Horton Plains National Park study area.  
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H. Leopard genetic diversity 

 

The leopard genetic diversity project is slowly collecting fresh samples from which 

useable DNA can be extracted. The complication detected in 2016 which indicated that 

existing samples were insufficient and exposed the need for fresh samples means that 

this project will take time to accomplish. We are looking for a student who is willing to 

take this on as a full-time project in order to get the necessary number of samples.  

 

II. Education and Awareness 

 

A. Presentations 

 

In February, WWCT ran an awareness campaign at the Lynsted division of Bogawana 

Estate in the Bogawanthalawa valley of the Central Highlands (Fig. 16).   

 
Fig. 16: WWCT’s Jonathan Gnanapragasam presenting to Lynsted Estate community members at the 

divisional school.  

 

In March WWCT gave a requested presentation about leopards to a small but very 

interested group of tourists visiting the Leopard Safaris tented camp on the Northern 

boundary of Yala National Park (Fig. 17).  
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Fig. 17: WWCT PI Andrew Kittle presenting to Leopard Safaris tour group 

 
In April, a student group from Bangor University in Wales visited the Dunkeld 
Conservation Station to learn about WWCT’s work in the Central Highlands (Fig. 18). 
They were in their 3rd and 4th year in Wildlife Conservation and were taken into the field 
to experience firsthand field techniques (remote camera set up, scat collection etc) and 
were given a detailed lecture of WWCT’s island-wide work back at the Conservation 
Station.  
 

 
Fig. 18: WWCT’s Anjali Watson and Andrew Kittle (with daughter Amara) with the Bangor 

University student group.  

 

Also in April, WWCT presented results from the first round of the Central Highlands 

remote camera surveys to the Ceylon Chamber of Commerce Sri Lanka Biodiversity 

forum. The focus of this talk, aimed at plantation sector business managers, was to 

garner support for the long term protection of the ridge that our study has identified as 

an important refuge and corridor in the region.   
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In July, WWCT’s Andrew Kittle participated in a public forum discussion entitled “Wildlife 

Research and Corporate Support” hosted by Jetwing Hotels at their Colombo city 

property, Jetwing 7. The theme of the forum was how wildlife research can benefit from 

private sector support and vice versa. There were two mixed panels comprising 

researchers, naturalists, guides, photographers, authors and corporate heads and the 

audience heard a brief presentation from each followed by a Q&A session.  

  

In August, WWCT’s Principal Investigator and Project Manager, Andrew Kittle and Anjali 

Watson, visited with WildCRU collaborators at the University of Oxford’s Tubney House 

where WWCT’s outreach officer Nimalka Sanjeewani was completing her Wildlife 

Diploma course. Andrew gave a talk about WWCT’s Sri Lankan leopard research to 

WildCRU students and staff.  

 

In December, WWCT met with members of Dialog’s CSR team to discuss potential 

collaborations cantered around Dialog’s mobile communication network capabilities. We 

gave another presentation about the work in the Central Highlands with a focus on ridge 

forest areas where Dialog communication towers are located.  

 

B. Materials 
 

We developed a Patch Forest Project pamphlet to raise awareness about the 
importance of Sri Lanka’s often overlooked small patch forests and their role in 
biodiversity conservation, landscape connectivity and watershed management (Fig. 19).  
  

  
Fig. 19: WWCT’s Patch Forest Project pamphlet 
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We also produced a Dunkeld Conservation Station Information Board which provides an 
overview of the work WWCT is conducting in the Central Highlands (Fig. 20). This board 
has been placed in the Dunkeld Estate tea factory which is the site of daily visits by tour 
groups of ~5 – 25 individuals from around the world. This is an easy way to raise 
awareness about the importance of Sri Lanka’s highland forests for wildlife 
conservation. It also talks about the agreement between Resplendent Ceylon and 
WWCT as a way to highlight the collaboration that is possible between private 
companies and conservation-based organizations.   
 

 
Fig. 20: WWCT’s Dunkeld Conservation Station Information board.  

 
C. Staff/Students/Interns/Volunteers/Visitors 
 

Jonathan Gnanapragasam joined the WWCT from December 2016 to March 2017 as 
a Research Assistant during which time he assisted with the long-term remote cameras 
in the Central Highlands study area and assisted with awareness programs in the 
region. During this time he was unlucky enough to be with PI Andrew Kittle when they 
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were swarmed by giant honey bees (Apis dorsata) in January. Jonathan received ~100 
stings and was rushed to the new Dickoya Regional hospital for emergency treatment 
from which he recovered swiftly and completely, but not before being regularly mistaken 
for a heavy-weight boxer just emerging from a 12-round battle! Jonathan had been an 
intern with WWCT in 2015 – 16 through Australia’s Deakin University and has now 
resumed his studies in Australia, embarking on an MSc in Wildlife Management at the 
University of Queensland.  
 
Raheema Mohammed was hired by WWCT in the end of 2016 as a part-time office 
assistant and worked with us until December 2017. During that time Raheema proved 
an indispensable part of the team, cataloguing thousands of remote camera images 
from the 2nd round survey in the Central Highlands as well as the long term monitoring 
on Dunkeld and Patch Forest project sites in Gal Oya and Sigiriya. She also maintained 
the WWCT website (www.wwct.org), summarized data, organized scat analysis regimes 
and generally kept the office running smoothly. She will be missed a great deal but we 
wish her well in her future ventures.  
 
Emad Sangani, who was a key member of the WWCT team initiating the first Central 
Highlands remote camera survey in 2016, continued with us until departing to start an 
Undergraduate program in Wildlife Management at the University of Adelaide in 
Australia in February 2017. Emad joined the team again in December 2017 for the 
University summer break and has been helping with the remote camera projects in the 
Central Highlands, Gal Oya and Sigiriya.   
 
Long-standing WWCT team member Nimalka Sanjeewani spent much of 2017 as an 
Oxford University “Panther” as she completed the Recanti-Kaplan Centre’s 
Postgraduate Diploma in International Wildlife Conservation Practice at Tubney House 
in the UK. This 8 month program, delivered by the Department of Zoology’s Wildlife 
Conservation Research Unit (WildCRU) focused on research methodology including 
survey techniques, GIS and habitat assessment, population management and statistics. 
Nimalka was a much-valued member of the Panther team as she has long been with 
WWCT.  
  
In April Briony Key, from Peterborough in the UK volunteered with WWCT for 3 months 
during which time she visited the Sigiriya, Gal Oya and Dunkeld patch forest locations, 
assisted with fieldwork and took the lead writing up a patch forest pamphlet for 
participating locations to educate guests about the work. Briony was a bright and sunny 
addition to the WWCT team during her time with us and approached all of her tasks with 
a smile on her face.  
    
In May, Madeleine Van der Poel, a Dutch-Kiwi MSc. student from Wageningen in the 
Netherlands joined WWCT for a 5 month Internship. Having spent much of her 
childhood in SE Asia, Madeleine was quick to slot into life and work in Sri Lanka where 
she took the lead on the Patch Forest project, organizing a roster of remote camera 
locations as well as the copious output from the cameras. Madeleine also took part in 
the Central Highlands Round II survey, taking the lead role checking far-flung cameras 

http://www.wwct.org/
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during August when WWCT PIs were out of the country. She also oversaw the long-
term monitoring cameras in and around the Dunkeld estate from which her own project 
was designed. This entailed investigating temporal overlap between leopards and their 
potential prey in the Central Highlands which has provided some interesting information 
as detailed above. 
 
In July, Anskar Lenzen and Lea Milde, German Wildlife Management Undergraduate 
students from Van Hall Larenstein University of Applied Sciences in the Netherlands 
joined WWCT for a 5 month training period. A solid and reliable team in and out of the 
field, Anskar and Lea first learned from and then took over from Madeleine when her 
Internship was over. Splitting their time between Dunkeld, Gal Oya Lodge and the 
Sigiriya Back of Beyond properties, Anskar and Lea were constantly on the go and 
showed impressive initiative and dedication. Their own projects were focused on bird 
and butterfly biodiversity in the Patch Forest Project locations and they created 
transects and schedules for the required surveys. Since most of the birds and butterflies 
were new to them, there was a steep learning curve, made more negotiable by the 
assistance of the Gal Oya Lodge naturalists in particular. The final project reports have 
recently been submitted and are revealing some interesting patterns across the project 
sites.  
  
Varushka Fonseca, a recent science A-level graduate from St. Benedict’s College in 
Colombo, joined WWCT as a volunteer in September. A former scout who has travelled 
widely in Sri Lanka already, Varushka has been a wonderful addition to the WWCT 
team with his positive attitude and keen interest in learning. His main duties have been 
checking remote cameras in the three Patch Forest study sites but has also been 
involved in the Gal Oya National Park research since the initial set of cameras were put 
out in November. 
   
In January, we were lucky enough to host Professer David Macdonald and Dr. Dawn 
Burnham from Oxford University’s Wildlife and Conservation Research Unit (WildCRU) 
who were in Sri Lanka to combine an appearance at the Galle Literary Festival with a 
visit to our Central Highlands field station (Fig. 21).  
 

 
Fig. 21: WWCT’s Emad Sangani (left) with Professor David Macdonald and Dr. Dawn Burnham on the 

Dunkeld Estate ridge.  
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In February Dr. Sven Hamer and wife, Catrin, from German conservation fund Z-Gap 
visited WWCT’s field sites at Wilpattu and Dunkeld (Fig. 22). Z-Gap had provided 
substantial funding for our work in 2016-17 and this was a follow-up visit to assess the 
results. It was a rare and appreciated opportunity to show funders how their money has 
been spent.  
 

 
Fig. 22: WWCT’s Anjali Watson (c) with Z-Gap’s Catrin (l) and Dr. Sven Hamer (r), posing with the Toyota 

Hilux LN106 that was purchased with Z-Gap funding.  

 
 
         D. Media 
 
In January, WWCT’s Andrew Kittle travelled to Yala National Park to advise a German 
Public Broadcasting (ZDF) team filming leopards as part of their Fascination Earth 
(Faszination Erde) series. The program “Sri Lanka – Gift of Heaven” was focused on the 
geological and social history of the island and how that has led to a surprisingly robust 
large mammal abundance. In one day of filming we were able to see 7 leopards from 5 
different sightings in Yala’s Block I and Lunugamvehera National Park. The link is here:  
https://www.zdf.de/dokumentation/terra-x/videos/sri-lanka-geschenk-des-himmels-
100.html 
 
In October the French film team “Animal 360” visited WWCT’s field locations and 
created a short film about our work in the Central Highlands 
(https://vimeo.com/243769968) and within the patch forests. WWCT has already used the 
Central Highlands video at public presentations.  
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