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Chevrotains are the most primitive ruminants, with few species surviving globally.

Sri Lanka has two endemic species: Moschiola meminna in the dry zone and

Moschiola kathygre in the wet zone. Data on their activity patterns are lacking due

to their elusive nature. To address this knowledge gap, we conducted a comparative

analysis of their activity patterns using camera trap surveys in Wilpattu National

Park (WNP) for M. meminna and Sinharaja Forest Reserve (SFR) for M. kathygre.

We placed camera traps covering >30% of each habitat type present in both study

areas using a systematic random survey method. Camera trap timestamps were

used to analyze the activity patterns. Time data were converted to radian time for

cyclical time representation before analysis. Using the R package ‘activity’,

species-specific activity levels and the proportion of the diel cycle during which

each species was active were quantified. Activity level estimates were generated

through 1,000 bootstrap iterations, with non-parametric von Mises kernel density

estimators used to model the probability density functions of activity peaks. The

analysis showed that the overall activity level of M. meminna in WNP was 0.50

(SE: 0.08). The activity pattern was recorded across multiple time intervals, with

distinct peaks at 0400, 1100, and 1800 hrs. This suggests a cathemeral strategy,

possibly to avoid midday heat while balancing foraging and predator

avoidance. The lowest activity was recorded at 1500 hrs. The activity level of M.

kathygre in Sinharaja was estimated at 0.39 (SE: 0.04). The activity pattern

revealed distinct peaks of presence at 0400 and 2000 hrs, showing a nocturnal

activity pattern. This behaviour is typical of forest ungulates that evade daytime

predators and human activities. Their nocturnal habits may suggest competition

with other herbivores or heightened sensitivity to disturbances in fragmented

habitats. The higher overall activity level of M. meminna compared to M. kathygre

suggests greater diurnal activity in open habitats (WNP) versus dense forests

(SFR). These findings emphasize the importance of species-specific conservation

strategies to protect Sri Lanka’s endemic chevrotains. For M. kathygre, reducing

human disturbance during nocturnal hours is crucial to maintain natural activity

rhythms. For M. meminna in the dry zone, conservation should prioritize

preserving thorn and dry mixed evergreen forests, along with habitat features such

as litter cover that provide refuge and foraging resources.
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INTRODUCTION  

Sri Lanka’s mammalian fauna comprises of 135 species, including 21 (16%) 

endemics, shaped by the island’s biogeographical history (Bennie et al., 2014; 

Dittus, 2014).Among these, the Family Tragulidae (chevrotains or mouse-

deer) represents the most primitive living ruminants, with only a few species 

surviving globally. Sri Lanka is unique in harbouring two endemic chevrotain 

species: the Sri Lankan spotted chevrotain (Moschiola meminna), primarily found 

in the dry zone, and the yellow-striped chevrotain (M. kathygre), restricted to the 

wet zone (Duckworth & Timmins, 2015b, 2015a; Meijaard, 2011). Despite their 

ecological significance as prey, seed dispersers, and bioindicators of forest health, 

data on their activity patterns remain scarce due to their elusive nature (Meijaard, 

2011). Activity patterns (any behaviour such as foraging, locomotion etc. during 

nocturnal, diurnal, crepuscular rhythm) reflect adaptations to predation risk, 

climate, and resource availability (Halle & Stenseth, 2000). However, despite 

extensive mammalian research in Sri Lanka, temporal behaviour of chevrotains 

remains understudied, particularly in their respective habitats. This study focuses 

on Wilpattu National Park (dry zone) and Sinharaja Forest Reserve (wet zone) to 

provide comparative insights into the activity rhythms of the two species. This 

study aims to: determine diurnal/nocturnal activity patterns of M. meminna (dry 

zone) and M. kathygre (wet zone). 

METHODOLOGY 

Camera trap surveys were conducted in WNP (Sep 2024-Apr 2025) and SFR (Dec 

2018-Aug 2019) using systematic random sampling with 3×3 km² (WNP) and 1×1 

km² (SFR) grids. Traps were placed 25-35cm high, spaced ~1km apart, facing 

north to avoid sunlight, with >30% habitat coverage. All cameras had IR sensors, 

no-glow flashes, and recorded 24/7 (with a 10-second trigger delay in video mode). 

Data included trap ID, GPS coordinates, timestamps, and habitat covariates. 

Camera stations were serviced every 1.5 months. No baits were employed. To 

analyze the activity patterns of M. meminna (WNP) and M. kathygre (SFR), 

camera trap timestamp data were processed using temporal niche modeling in the 

R package 'activity'. Timestamps were converted into solar radians (0–2π) to 

represent cyclical time, and activity levels were estimated through 1,000 bootstrap 

iterations with von Mises kernel density estimators to model activity peaks. 

Activity patterns were classified as nocturnal (18:30–05:30 h), diurnal (06:30–

17:30 h), crepuscular (05:30–06:30 h & 17:30–18:30 h), or cathemeral based on 
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peak activity periods, allowing for robust characterization of diel activity while 

accounting for temporal autocorrelation.  

RESULTS AND DISCUSSION 

The study revealed distinct activity patterns between the two endemic chevrotain 

species. M. meminna in WNP exhibited cathemeral activity (activity level 0.5, CI: 

0.30-0.46) with consistent engagement throughout the diel cycle. This pattern 

likely reflects adaptations to WNP's ecological conditions, where dense understory 

provides continuous cover and influences predator-prey dynamics. The uniform 

activity distribution suggests behavioural flexibility in response to multiple 

pressures, including thermoregulation and human disturbance. In contrast, M. 

kathygre in SFR displayed a nocturnal, bimodal pattern with distinct peaks at 04:00 

and 20:00 (activity level 0.40, CI: 0.30-0.46). The concentrated nighttime activity 

may optimize foraging while minimizing predation risk and thermal stress in the 

wet zone habitat. The observed prolonged inactivity periods suggest behavioural 

adaptations to SFR's high-productivity environment, where shorter foraging 

durations suffice, and potential responses to anthropogenic pressures. 

Notably, both species shared peak activity times around 04:00 and 20:00, 

indicating possible evolutionary conserved temporal niches despite habitat 

differences. However, M. meminna demonstrated greater overall activity than its 

wet-zone counterpart. These interspecific differences likely reflect distinct 

ecological adaptations: WNP's dry-zone conditions may necessitate more 

continuous activity for resource acquisition, while SFR's resource-rich 

environment permits more concentrated nocturnal foraging. The findings 

underscore how habitat characteristics (vegetation structure, productivity) and 

associated pressures (predation, climate) shape temporal behaviour in these elusive 

ungulates, providing crucial baseline data for their conservation in Sri Lanka. 

 

 

Figure 01: Activity 

pattern of M. meminna 

in WNP 

 

 

 

 

Figure 02: Activity 

pattern of M. kathygre 

in SFR 
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CONCLUSION/RECOMMENDATIONS 

This study compared activity patterns of Sri Lanka's endemic chevrotains: M. 

meminna showed cathemeral activity in dry zone forests, while M. 

kathygre exhibited nocturnality in wet zone rainforests. These behavioural 

differences reflect distinct evolutionary adaptations to their respective habitats. 

Conservation efforts must address each species' specific needs - protecting dense 

understory for the nocturnal M. kathygre and managing dry forest resources for M. 

meminna. Both species require ongoing monitoring, habitat preservation, and 

reduced human disturbance. The findings emphasize the importance of habitat-

specific approaches for conserving these evolutionarily unique ungulates, 

especially considering the effects of climate change on Sri Lanka's ecosystems. 

Future research should focus on long-term behavioural monitoring and evaluation 

of conservation interventions. 

REFERENCES 

Bennie, J. J., Duffy, J. P., Inger, R., & Gaston, K. J. (2014). Biogeography of time 

partitioning in mammals. Proceedings of the National Academy of Sciences, 

111(38), 13727–13732. https://doi.org/10.1073/pnas.1216063110 

Dharmarathne, S. C., Jayasekara, E., Mahaulpatha, D., & De Silva, K. (2022). 

Camera trap data reveals the habitat use and activity patterns of a secretive 

forest bird, Sri Lanka Spurfowl Galloperdix bicalcarata. Research Article, 

6, 100–118. https://doi.org/10.5281/zenodo.6484965 

Dittus, W. P. (2014). Subspecies of Sri Lankan mammals as units of biodiversity 

conservation, with special reference to the primates. Ceylon Journal of 

Science (Biological Sciences), 42(2), 1–

27. https://doi.org/10.4038/cjsbs.v42i2.6606 

Dittus, W. P. J. (2017). The biogeography and ecology of Sri Lankan mammals 

point to conservation priorities. Ceylon Journal of Science, 46(5), 33–

64. https://doi.org/10.4038/cjs.v46i5.7453 

Duckworth, J. W., & Timmins, R. (2015a). Moschiola kathygre. The IUCN Red 

List of Threatened Species. https://doi.org/10.2305/IUCN.UK.2015 

Duckworth, J. W., & Timmins, R. (2015b). Moschiola meminna. The IUCN Red 

List of Threatened Species. https://doi.org/10.2305/IUCN.UK.2015 

Gray, T. N. E. (2018). Monitoring tropical forest ungulates using camera-trap 

data. Journal of Zoology, 305(3), 173–

179. https://doi.org/10.1111/jzo.12547 

Groves, C. P., & Meijaard, E. (2005). Intraspecific variation in Moschiola, the 

Indian Chevrotain. The Raffles Bulletin of Zoology, 12, 413–421. 

Halle, S., & Stenseth, N. C. (Eds.). (2000). Activity patterns in small mammals. 

Springer. https://doi.org/10.1007/978-3-642-18264-8 

https://doi.org/10.1073/pnas.1216063110
https://doi.org/10.5281/zenodo.6484965
https://doi.org/10.4038/cjsbs.v42i2.6606
https://doi.org/10.4038/cjs.v46i5.7453
https://doi.org/10.2305/IUCN.UK.2015
https://doi.org/10.2305/IUCN.UK.2015
https://doi.org/10.1111/jzo.12547
https://doi.org/10.1007/978-3-642-18264-8


 

Proceedings of the International Research Conference of the Open University of Sri Lanka (IRC-OUSL 2025) 

ISSN 3093-6470 © The Open University of Sri Lanka                                                                                                             201 

 

Jayasekara, D., Mahaulpatha, D., Egdp, J., & Wad, M. (2019). Distribution, 

abundance, activity patterns and habitat characteristics associated with 

Family Herpestidae (Mammalia: Carnivora) in three protected areas 

representing three main bioclimatic regions of Sri Lanka. International 

Journal of Multidisciplinary Studies, 

6(2). https://doi.org/10.31357/ijms.v6i2.4783 

Khoo, M. D. Y., Lim, B. T. M., Soh, M. C. K., Loy, R. H. Y., Lua, H. K., Lee, B. 

P. Y. H., Loo, A. H. B., & Er, K. B. H. (2021). Persistence of a locally 

endangered mouse-deer amidst the re-emergence of two larger ungulates in 

small urban rainforest fragments. Global Ecology and Conservation, 30, 

e01807. https://doi.org/10.1016/j.gecco.2021.e01807 

Meijaard, E. (2011). Family Tragulidae (Chevrotains). In D. E. Wilson & R. A. 

Mittermeier (Eds.), Handbook of the mammals of the world (pp. 320–335). 

Lynx Edicions. 

R Core Team. (2024). R: A language and environment for statistical computing. 

R Foundation for Statistical Computing. https://www.R-project.org/ 

Ridout, M. S., & Linkie, M. (2009). Estimating overlap of daily activity patterns 

from camera trap data. Journal of Agricultural, Biological, and 

Environmental Statistics, 14(3), 322–

337. https://doi.org/10.1198/jabes.2009.08038 

Rowcliffe, J. M., Kays, R., Kranstauber, B., Carbone, C., & Jansen, P. A. (2014). 

Quantifying levels of animal activity using camera trap data. Methods in 

Ecology and Evolution, 5(11), 1170–1179. https://doi.org/10.1111/2041-

210X.12278 

Rowcliffe, J. M., Jansen, P. A., Kays, R., Kranstauber, B., & Carbone, C. (2016). 

Wildlife speed cameras: Measuring animal travel speed and day range using 

camera traps. Remote Sensing in Ecology and Conservation, 2(2), 84–

94. https://doi.org/10.1002/rse2.17 

ACKNOWLEDGMENTS 

I sincerely thank my supervisors, Snr. Prof. (Mrs.) W.A.D. Mahaulpatha, Dr. (Mr.) 

E.G.D.P. Jayasekara and all the lecturers in the Department of Zoology, University 

of Sri Jayewardenepura, for their invaluable guidance and support throughout this 

research. My gratitude extends to the Director General of the Department of 

Wildlife Conservation, Sri Lanka, and the staff of Wilpattu National Park, 

particularly Mr. Suranga Rathnayake (Former Park Warden), Mr. Dissanayake, 

wildlife rangers, jeep drivers, and supporting staff for their field assistance. I also 

appreciate the support of the non-academic staff at the Department of Zoology. 

Special thanks to Ms. Tharanga Dhananjani for her encouragement, and to my 

seniors (Mr. B.K.P.D. Rodrigo, Ms. W.D.C.N. Gunathilake, Ms. M.A.D.C.K. 

Anawarathna, and Ms. H.M. Weerasinghe) for their guidance. I am also grateful 

to Ms. H.M.U.K. Hippala, Ms. N.U. Gunarathne, my parents, and friends for their 

unwavering support. 

https://doi.org/10.31357/ijms.v6i2.4783
https://doi.org/10.1016/j.gecco.2021.e01807
https://www.r-project.org/
https://doi.org/10.1198/jabes.2009.08038
https://doi.org/10.1111/2041-210X.12278
https://doi.org/10.1111/2041-210X.12278
https://doi.org/10.1002/rse2.17

