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ABSTRACT: 
Majority of papers address the top down control of predator in aquatic environment and effect on 

prey and vegetation in terrestrial habitat. Understanding the regulation of sub-ordinate predator by 
dominant predator in terrestrial environment is important to manage the ecosystem. The interaction in 
carnivore community is difficult to document in natural environment yet is an important aspect of 
carnivore conservation and management. The monitoring and maintenance of a) top predator prevent 
trophic cascade and mesopredator release, b) prey and habitat according to carrying capacity of carnivore 
guild helps in co-existence of sympatric carnivore, as well as in mitigating human-carnivore conflict. 
However, the studies oriented to understand relationship of top predator with sub-ordinate predator is 
limited and dominantly addressed in one of the three axis of niche partitioning (the diet, diel and habitat 
usage). The effect on mesopredator in abundance or absence of top predator is found to be patchily studied 
for major predator species across the world. 
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INTRODUCTION :  
The importance of apex 
predatorfor regulation of an 
ecosystem in wildlife 
conservation ambit, was 
discussed more than half 
century ago (Leopold 
1943,1949, Ripple et al 2005). 
The top down hypothesis or the 
cascading trophic interaction 
drew much of scientific 
community attention through 
1940 to 1990s and in the 
context of three trophic 
(producer-herbivore-predator), 
elaborately in controlled lotic 
and lentic ecosystem (Hairston 
et al 1960, Carpenter et al 1985, 

Power 1992, Strong 1992). A 
review to understand the role of 
top predator on terrestrial 
ecosystem was done during 
these time (Terborgh et al 
1999).The role of terrestrial top 
predator as umbrella species 
and effect on prey, vegetation 
and other communities like avi-
faunawas also researched from 
late 1990s (McLaren & Peterson 
1994, Rogers and Caro 1998, 
Crooks & Soule 1999,Terborgh 
et al 2001, Berger et al 2001, 
Rooney et al 2003, Ripple and 
Beschta, 2003, 2008). 
In a Predator Prey system both 
Mesopredator release and Intra- 

guild predation  occur (Palomere 
et al 1995) as in Top predator 
(limited by competition), 
mesopredator (limited by 
predation and competition) and 
prey (limited by predation); 
though the indirect effect on 
vegetation by top predator is a 
debated question ( Polis et al 
1999, Schmitz et al 2000). Also, 
the Optimal foraging 
theorydoesn’t link top predator 
with small sized prey, however 
the research development in top 
down control contradicted the 
theory (Palomere et al 
1995,Courchamp et al 
1999,Letnic 2009, Brashares et al  
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2010). 
Since studies to understand trophic cascade due to elimination, decimation, reintroduction of 

top predator requires long-term data in natural eco-system, it is considered difficult logistically and 
being ethically challenging (Trewby 2007). However,due to elimination of top predator in natural 
ecosystem like wolf, dingoes and African lion provided such opportunity (Glen et al 2007, Berger et al 
2008, Sinclair et al 2011, Ripple et al 2013).Experimentally certain studies prove individual behavioral 
shift in sympatric sub-ordinate predator due to top predator (Watt et al  2010). 

The present literature review investigated the following question in a terrestrial top down 
control:  

The effect on the lower carnivore community with Increase /Decrease in abundance and 
elimination/reintroduction of top terrestrial predator. 

The web search was done with keywords “predator”, “predation”, “intra-guild predation”, 
“carnivore”, “ecological meltdown”, “trophic cascade”, “meso-predator release”, “trophic interaction”, 
“tiger”, ”leopard”, “wolf”, “leopard”,” lion”, “dingoes”, “reintroduction”, “extinction”, “terrestrial”. 

 
RESULT: 

The literature search for terrestrial carnivore top down control synthesized into 28 research. 
Multiple research from similar area especially oriented to fox, coyote was eliminated. Terrestrial 
predator effect on only herbivore and involving invertebrate predator was further eliminated from the 
synthesis. The top predator whose effect and regulation on lower trophic carnivore is observed in 
natural environment is tiger, wolf, lion, dingoes, lynx, coyotes, puma, badger and feral cats. Hypothesis 
of few of the individual studies on sympatric carnivore did not include to understand top down control 
and inter-specific competition. The studies which concluded niche overlap but no direct effect on 
subordinate predator by dominant predator was excluded from the following synthesis.   

 
Table1: Effect of top terrestrial predator on lower carnivore community 

S.No
.  

Reference
s 

Top predator 
status 

Effect of Top-down control/ trophic cascade Process 

1 Morse 
1974 

Tiger presence Reduction in niche breadth of leopard Interspecific 
competition 

2 Major et al 
1987 

Presence of 
Coyotes 

spatial avoidance by red fox Interference 
competition 

3 Litvaitis et 
al 1989 

Increase in 
abundance of 
Coyote 

reduction in Bobcat population Exploitative 
competition 

4 Palomere 
et al 1995 

Abundance of 
Iberian lynx 

limitation to mongoose, Rabbit increase Intra-guild 
predation 

5 Palomere 
et al 1996 

Iberian lynx 
home range 

Egyptian mongoose and genet avoided lynx habitat Intra-guild 
predation 

6 Courchamp 
et al 1999 

Feral cats  limit exotic mesopredator rodents, Increase in kakapo Intra-guild 
predation 

7 Crooks and 
Soule 1999 

Presence of 
coyotes 

Suppression of mesopredator and increase in scrub breeding birds Intraguild 
predation 
and 
mesopredato
r control 

8 Kitchen et 
al 1999 

Presence of 
Coyotes 

temporal, spatial overlap. Segregation on basis of diet. High mortality of swift fox by 
coyote 

intraguild 
predation 

9 Mitchell et 
al 2005 

Presence of 
wild dog 

temporal avoidance/ localized habitat shifts by fox Intraguild 
predation 

10 Helldin et 
al 2006 

Presence of 
Lynx 

Partial decrease in red fox population Intraguild 
predation 

11 Glen et al 
2007 

Reduction in 
dingoes and 
feral dogs 

Increase in fox population Intraguild 
predation 

12 Berger et al 
2008 

Presence of 
wolf 

Limitation to presence and abundance of coyotes Intraguild 
predation 

13 Letnic et al 
2008 

Presence of 
Dingoes 

reduction of red fox, increase in rodents intraguild 
predation 
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14 Trewby et 
al 2008 

culling 
Eurasian 
badgers 

Increase in red fox intraguild 
predation 

15 Johnson et 
al 2009 

Presence of 
Dingoes 

Decrease in abundance of red fox intraguild 
predation 

16 Wang et al 
2009 

Tiger presence leopard habitat usage did not overlap with tiger Habitat 
preference 

17 Hayward et 
al 2009 

Lion and 
spotted hyena 

temporal avoidance by wild dog and cheetah Interference 
competition 

18 Brashares 
et al 2010 

Decimated 
lion and 
leopard 

Primate mesopredator Olive baboon increase; reduction in ungulate population Mesopredato
r release 

19 Cupples et 
al 2011 

Presence of 
dingoes 

Suppression of fox population, increase in small prey Intraguild 
predation 
and dietary 
competition 

20 Harihar et 
al 2011 

Increase in 
abundance of 
tiger 

shift in habitat usage and diet in leopard Intraguild 
predation 

21 Viota et al 
2012 

Iberian lynx 
home range 

shift in microhabitat use of Egyptian mongoose Intra-guild 
predation 
avoidance 

22 Mondol et 
al 2012 

Reintroductio
n of tiger 

Spatial and temporal avoidance by leopard Intra-guild 
predation 
avoidance 

23 Bhattarai 
et al 2012 

Tiger presence Leopard diet have more of small sized prey resource 
partitioning 

24 Swanson et 
al 2014 

Increase in 
African lion 
population 

local extinction of wild dog Intraguild 
predation 

25 Gordon et 
al 2015 

Dingo 
presence 

restriction to feral cats; abundance of rodents and its foraging efficiency Intra-guild 
predation 
avoidance 

26 Wang et al 
2015 

Puma 
occupancy 

spatial and temporal segregation due to coyote activity which in turn by Puma 
activity 

Intra-guild 
predation 
avoidance 

27 Allen et al 
2016 

occurrence of 
Puma 

subordinate fox uses dominant Puma scent to avoid Coyotes behavioral 
cascade 

28 Sugimoto 
et al 2016 

Presence of 
Amur tiger 

Leopard have wider niche breadth  Niche 
partitioning 

29 Groom et al 
2016 

increase in 
Lion 
population 

Reduction in pup to adult wild dog ratio, Shift in habitat usage Intra-guild 
predation 

 
DISCUSSION: 

The literature synthesis established top down regulation by predator in terrestrial ecosystem. 
The diversity in predator level can affect the intensity of top-down effects by niche complementarity or 
intraguild predation and interference between predator species (Straub et al 2008, Stachowicz et al 
2007). However, such intensity observation is difficult for terrestrial mammalian predator due to their 
cryptic behavior. The terrestrial mammalian community studies mainly focus on three axes to 
understand co-existence of sympatric carnivores; The diet partitioning, the diel partitioning and the 
habitat partitioning. The body size decides the social dominance amongst predator and hence the sub-
ordinate carnivore avoid the dominant predator on one or more of the above-mentioned axes.Studying 
the overlap between sympatric carnivore on any one of the three axes fail to highlight the top down 
control due to body size by tiger (Wang 2009, Sevlan, 2013, Lovari 2015, Sugimoto et al 2016). Where 
top down control and biodiversity regulation is reported for wolf (Beschta and Ripple, 2007, Ripple and 
Beschta, 2008), Dingo (Letnic et al 2012, Dickman 2009), lion (Sinclair et al 2010), it was observed that 
such studies lacked for tiger. The avoidance of tiger by subordinate predator leopard and dhole is 
reported (Morse 1974,Harihar et al 2011, Mondol et al 2012). The co-existence amongst tiger, leopard 
and dhole is driven by principal prey (Ramesh et al 2012) or habitat heterogeneity (Karanth et al 2000), 
large size prey density (Seidensticker, 1976), contradictsthe theory of top-down control by tiger. The 
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co-existence of sympatric carnivore is said to be facilitated by expulsion rate of subordinate predator by 
dominant predator (Seidensticker, 1976). 

Apart from few, diversity of carnivore studies proffers that top down control regulates the 
carnivore communities. The mesocarnivore whose distribution may widely be affected not only by 
habitat, anthropogenic effects but also by carnivore community interaction cannot be monitored over 
large scale due to logistic constraints and elusive nature of the species. However, certain management 
intervention has been undertaken which had been positive as well as negative in long run e.g 
controlling exotic rodents by feral cats to conserve endangered kakapo (Courchamp et al. 1999), 
persecution of dholes was undertaken to save livestock but it resulted in increase in wild boar hence 
more crop raiding and loss of agricultural fields (Wangchuk 2004). The management of ecosystem can 
benefit from understanding carnivore community.  

The social impact of loss of top predator has also resulted spread of diseases and change in 
living condition of people apart from change in attitude e.g. reduction of lion and leopard resulted in 
olive baboon release , more crop raiding and spread of diseases in humans and also the children had to 
leave school to guard the agricultural fields (Brashares et al 2010). The estimation and monitoring of 
carrying capacity of various trophic carnivore and their prey can involve timely managerial 
intervention. This would prevent dispersal of sub-ordinate carnivores to fringe areas of forest causing 
human wildlife conflict. 
 
REFERENCES 
Allen, M. L., Gunther, M. S., &Wilmers, C. C. (2017). The scent of your enemy is my friend? 
The acquisition of large carnivore scent by a smaller carnivore. Journal of ethology, 35(1),  13-19. 
Berger J, Stacey PB, Bellis L, Johnson MP. (2001). A mammalian predator-prey imbalance:  grizzly bear 

and wolf extinction affect avian neotropical migrants. Ecol. Appl. 11:947–60 
Berger, K. M., Gese, E. M., & Berger, J. (2008). Indirect effects and traditional trophic cascades: a test 

involving wolves, coyotes, and pronghorn. Ecology, 89(3), 818-828. 
Beschta RL, RippleWJ. (2007). Wolves, elk, and aspen in the winter range of Jasper National Park, 

Canada. Can. J. For. Res. 37:1873–85 
Bhattarai, B. P., &Kindlmann, P. (2012). Interactions between Bengal tiger (Panthera tigris) and leopard 

(Panthera pardus): implications for their conservation. Biodiversity and conservation, 21(8), 
2075-2094. 

Bischof, R., Ali, H., Kabir, M., Hameed, S., & Nawaz, M. A. (2014). Being the underdog: an elusive small 
carnivore uses space with prey and time without enemies. Journal of Zoology, 293(1), 40-48. 

Brashares, J. S., Prugh, L. R., Stoner, C. J., & Epps, C. W. (2010). Ecological and conservation implications 
of mesopredator release. Trophic cascades: predators, prey, and the changing dynamics of nature, 
221-240. 

Courchamp, F., Langlais, M., & Sugihara, G. (1999). Cats protecting birds: modelling the mesopredator 
release effect. Journal of Animal Ecology, 68(2), 282-292. 

Crooks KR, Soule´ ME (1999) Mesopredator release and avifaunal extinctions in a fragmented system. 
Nature400:563–566 

Cupples, J. B., Crowther, M. S., Story, G., &Letnic, M. (2011). Dietary overlap and prey selectivity among 
sympatric carnivores: could dingoes suppress foxes through competition for prey?. Journal of 
Mammalogy, 92(3), 590-600. 

Dickman, C. R., Glen, A. S., and Letnic, M. (2009). Reintroducing the dingo: can Australia’s  conservation 
wastelands be restored? In ‘Reintroduction of Top-order Predators’. (Eds M. W. Hayward. and 
M. J. Somers.) pp. 238–269. (Wiley-Blackwell: Chichester.) 

Glen, A.S., Dickman, C.R., Soule, M.E. & Mackey, B.G. (2007) Evaluating the role of the dingo as a trophic 
regulator in Australian ecosystems. Austral Ecology, 32, 492– 501. 

Groom, R. J., Lannas, K., & Jackson, C. R. (2017). The impact of lions on the demography and ecology of 
endangered African wild dogs. Animal Conservation, 20(4), 382-390. 



 
 
THE TOP DOWN CONTROL IN TERRESTRIAL ECOSYSTEM: A REVIEW TO UNDERSTAND ……        volUme - 8 | issUe - 9 | JUNe - 2019 

________________________________________________________________________________________ 

________________________________________________________________________________________ 
Journal for all Subjects : www.lbp.world 

5 
 

 

Hairston, N.G., F.E. Smith, and L.B. Slobodkin. (1960). Community structure, population control, and 
competition. Am. Nat. 44:421-425.  

Harihar, A., Pandav, B., & Goyal, S. P. (2011). Responses of leopard Panthera pardus to the  recovery of a 
tiger Panthera tigris population. Journal of Applied Ecology, 48(3), 806-814. 

Hayward, M. W., &Slotow, R. (2009). Temporal partitioning of activity in large African carnivores: tests 
of multiple hypotheses. African Journal of Wildlife Research, 39(2), 109-126. 

Helldin, J. O., Liberg, O., &Glöersen, G. (2006). Lynx (Lynx lynx) killing red foxes (Vulpes vulpes) in boreal 
Sweden–frequency and population effects. Journal of Zoology, 270(4), 657-663. 

Henke SE, Bryant FC. (1999). Effects of coyote removal on the faunal community in western Texas. J. 
Wildl. Manag. 63:1066–81 

Johnsona, C. N., &VanDerWal, J. (2009). Evidence that dingoes limit abundance of a mesopredator in 
eastern Australian forests. Journal of Applied Ecology, 46(3), 641-646. 

Johnsonb, C. N., Isaac, J. L., & Fisher, D. O. (2006). Rarity of a top predator triggers continent-wide 
collapse of mammal prey: dingoes and marsupials in Australia. Proceedings of the Royal Society 
B: Biological Sciences, 274(1608), 341-346. 

Karanth, K. U., &Sunquist, M. E. (2000). Behavioural correlates of predation by tiger (Panthera tigris), 
leopard (Panthera pardus) and dhole (Cuonalpinus) in Nagarahole, India. Journal of 
Zoology, 250(2), 255-265. 

Leopold A. (1943). Deer irruptions. Transactions of the Wisconsin Academy of Sciences, Arts, and 
Letters. 35: 351-366 

Leopold, A., (1949). A Sand County Almanac, and Sketches Here and There. Oxford University Press, NY. 
Letnic, M., Crowther, M. S., & Koch, F. (2009). Does a top‐predator provide an endangered rodent with 

refuge from an invasive meso-predator? Animal Conservation, 12(4), 302-312. 
Letnic, M., Ritchie, E. G., & Dickman, C. R. (2012). Top predators as biodiversity regulators: the dingo 

Canis lupus dingo as a case study. Biological Reviews, 87(2), 390-413. 
Litvaitis, J. A., & Harrison, D. J. (1989). Bobcat-coyote niche relationships during a period of coyote 

population increase. Canadian Journal of Zoology, 67(5), 1180-1188. 
Lovari, S., Pokheral, C. P., Jnawali, S. R., Fusani, L., & Ferretti, F. (2015). Coexistence of the tiger and the 

common leopard in a prey‐rich area: the role of prey partitioning. Journal of Zoology, 295(2), 
122-131. 

Major, J. T., & Sherburne, J. A. (1987). Interspecific relationships of coyotes, bobcats, and red foxes in 
western Maine. The Journal of Wildlife Management, 606-616. 

McLaren BE, Peterson RO. (1994). Wolves, moose and tree rings on Isle Royal. Science 266:1555–58 
Mitchell, B. D., & Banks, P. B. (2005). Do wild dogs exclude foxes? Evidence for competition from dietary 

and spatial overlaps. Austral Ecology, 30(5), 581-591. 
Mondal, K., Gupta, S., Bhattacharjee, S., Qureshi, Q., & Sankar, K. (2012). Response of leopards to re-

introduced tigers in Sariska Tiger Reserve, Western India. International Journal of Biodiversity 
and Conservation, 4(5), 228-236. 

Morse, D. H. (1974). Niche breadth as a function of social dominance. The American 
Naturalist, 108(964), 818-830. 

Palomares, F., Gaona, P., Ferreras, P., & Delibes, M. (1995). Positive effects on game species of top 
predators by controlling smaller predator populations: an example with lynx, mongooses, and 
rabbits. Conservation Biology, 9(2), 295-305. 

Palomares, F., Ferreras, P., Fedriani, J. M., & Delibes, M. (1996). Spatial relationships between Iberian 
lynx and other carnivores in an area of south-western Spain. Journal of Applied Ecology, 5-13. 

Polis, G.A. (1999) Why are parts of the world green? Multiple factors control productivity and the 
distribution of biomass. Oikos 86, 3–15 

Power, M.E. (1992). Top-down and bottom-up forces in food webs: do plants have primacy? Ecology 
73:733-746.  



 
 
THE TOP DOWN CONTROL IN TERRESTRIAL ECOSYSTEM: A REVIEW TO UNDERSTAND ……        volUme - 8 | issUe - 9 | JUNe - 2019 

________________________________________________________________________________________ 

________________________________________________________________________________________ 
Journal for all Subjects : www.lbp.world 

6 
 

 

Ramesh, T., Kalle, R., Sankar, K., & Qureshi, Q. (2012). Spatio‐temporal partitioning among large 
carnivores in relation to major prey species in Western Ghats. Journal of Zoology, 287(4), 269-
275. 

Ripple, W.J., Beschta, R.L., (2003). Wolf reintroduction, predation risk, and cottonwood recovery in 
Yellowstone National Park. Forest Ecology and Management 184, 299–313 

Ripple, W. J., &Beschta, R. L. (2005). Linking wolves and plants: Aldo Leopold on trophic cascades. 
BioScience, 55(7), 613-621. 

Ripple WJ, Beschta RL. (2008). Trophic cascades involving cougar, mule deer, and black oaks in 
Yosemite National Park. Biol. Conserv. 141:1249–56 

Ripple, W. J., Wirsing, A. J., Wilmers, C. C., &Letnic, M. (2013). Widespread mesopredator effects after 
wolf extirpation. Biological Conservation, 160, 70-79. 

Ripple, W. J., Estes, J. A., Beschta, R. L., Wilmers, C. C., Ritchie, E. G., Hebblewhite, M., ... & Schmitz, O. J. 
(2014). Status and ecological effects of the world’s largest carnivores. Science, 343(6167), 
1241484. 

Rogers CM, Caro MJ. (1998). Song sparrows, top carnivores, and nest predation: a test of the 
mesopredator release hypothesis. Oecologia 116:227–33 

Rooney TP,Waller DM. (2003). Direct and indirect effects of white-tailed deer in forest ecosystems. 
Forest Ecology and Management 181: 165–176. 

Schaller George, B. (1967). The Deer and the Tiger. A study of wildlife in India. 
Schmitz, O.J. et al. (2000) Trophic cascades in terrestrial systems: a review of the effects of carnivore 

removals on plants. Am. Nat.155, 141–153 
Seidensticker, J. (1976). On the ecological separation between tigers and leopards. Biotropica, 225-234. 
Selvan, K. M., Veeraswami, G. G., Lyngdoh, S., Habib, B., & Hussain, S. A. (2013). Prey selection and food 

habits of three sympatric large carnivores in a tropical lowland forest of the Eastern Himalayan 
Biodiversity Hotspot. Mammalian Biology-ZeitschriftfürSäugetierkunde, 78(4), 296-303. 

Sergio, F., Caro,T. and Brown,D.(2008).Top Predators as Conservation Tools: Ecological Rationale, 
Assumptions, and Efficacy Annual Review of Ecology, Evolution, and Systematics, Vol. 39, No. 1., 
pp. 1-19 

Sinclair, A. R. E., Metzger, K., Brashares, J. S., Nkwabi, A., Sharam, G., & Fryxell, J. M. (2010).  
Trophic cascades in African savanna: Serengeti as a case study. Trophic cascades: predators, prey and the 

changing dynamics of nature, 20, 255-274. 
Stachowicz, J. J., Bruno, J. F., & Duffy, J. E. (2007). Understanding the effects of marine biodiversity on 

communities and ecosystems. Annu. Rev. Ecol. Evol. Syst., 38, 739-766. 
Straub, C. S., Finke, D. L., & Snyder, W. E. (2008). Are the conservation of natural enemy biodiversity and 

biological control compatible goals? Biological control, 45(2), 225-237. 
Strong, D. R. (1992). Are trophic cascades all wet? Differentiation and donor‐control in speciose 

ecosystems. Ecology, 73(3), 747-754. 
Sugimoto, T., Aramilev, V. V., Nagata, J., & McCullough, D. R. (2016). Winter food habits of sympatric 

carnivores, Amur tigers and Far Eastern leopards, in the Russian Far East. Mammalian 
Biology, 81(2), 214-218. 

Swanson, A., Caro, T., Davies‐Mostert, H., Mills, M. G., Macdonald, D. W., Borner, M., ... & Packer, C. 
(2014). Cheetahs and wild dogs show contrasting patterns of suppression by lions. Journal of 
Animal Ecology, 83(6), 1418-1427. 

Terborgh J, Estes JA, Paquet P, Ralls K, Boyd-Heger D, MillerBJ, Noss RF (1999) The role of top 
carnivores in regulating terrestrial ecosystems. In: Soule´ ME, TerborghJ(eds) Continental 
conservation: scientific foundations ofregional reserve networks. Island Press, 
Washington,pp39–64 

Terborgh, J., L. Lopez, P. Nuññez, M. Rao, G. Shahabuddin, G. Orihuela, M. Riveros, R. Ascanio, G.H. Adler, 
T.D. Lambert, and L. Balbas.  (2001).  Ecological meltdown in predator-free forest fragments.  
Science 294:1923-1926. 



 
 
THE TOP DOWN CONTROL IN TERRESTRIAL ECOSYSTEM: A REVIEW TO UNDERSTAND ……        volUme - 8 | issUe - 9 | JUNe - 2019 

________________________________________________________________________________________ 

________________________________________________________________________________________ 
Journal for all Subjects : www.lbp.world 

7 
 

Trewby, I. D., Wilson, G. J., Delahay, R. J., Walker, N., Young, R., Davison, J., ... & McDonald, R. A. (2007). 
Experimental evidence of competitive release in sympatric carnivores. Biology letters, 4(2), 170-
172. 

Viota, M., Rodríguez, A., López-Bao, J. V., &Palomares, F. (2012). Shift in microhabitat use as a 
mechanism allowing the coexistence of victim and killer carnivore predators. Open Journal of 
Ecology, 2(03), 115. 

Wang, S. W., & Macdonald, D. W. (2009). The use of camera traps for estimating tiger and leopard 
populations in the high-altitude mountains of Bhutan. Biological Conservation, 142(3), 606-613. 

Wang, Y., Allen, M. L., &Wilmers, C. C. (2015). Mesopredator spatial and temporal responses to large 
predators and human development in the Santa Cruz Mountains of California. Biological 
Conservation, 190, 23-33. 

Wangchuk, T. (2004). Predator-prey dynamics: The role of predators in the control of problem species. 
Watts, H. E., Blankenship, L. M., Dawes, S. E., &Holekamp, K. E. (2010). Responses of spotted hyenas to 

lions reflect individual differences in behavior. Ethology, 116(12), 1199-1209. 
Wilmers CC, Crabtree RL, Smith DW, Murphy KM, Getz WM. (2003). Trophic facilitation by introduced 

top predators: grey wolf subsidies to scavengers in Yellowstone National Park. J. Anim. Ecol. 
72:909–16 

 

 

Ridhima Solanki 
Global Tiger Forum, Jorbagh, New Delhi. 
 

 


