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8.30  REGISTRATION 

9.20 Welcome 
 
 

9.30  KEYNOTE 
  Joshua Ginsberg, Wildlife Conservation Society, USA 
 

Roaring Back? A fragile global recovery of large carnivores and what it 
tells us about conservation 

 

Over the last few decades, a majority of large carnivores have either stabilized their global 

populations, or have begun a slow process of recovery.  The pattern of recovery, and the 

spatial heterogeneity of recovery and decline, varies species by species, and region by region.  

In this talk I will summarize the data on population trends, and range expansion/contraction, for 

twelve large terrestrial carnivores and examine what patterns emerge, how they inform us 

about the future of wildlife conservation. 
 

10.00  POSTER SESSION (TEA/COFFEE) 
 

__________________________________________________________________________ 
 
 SESSION I:  UNDERSTANDING INDIVIDUALS 
__________________________________________________________________________ 
 

 Chair: Chris Carbone, Zoological Society of London 
 

 
10.30 How might we measure behaviour in the wild? 
 Rory Wilson, University of Swansea, UK 
 

We have simply observed animals for hundreds of years and used this as a basis for describing 

the vast array of behaviours exhibited by wild creatures.  But the disadvantages of vision are 

many, hence the move towards new systems, with particular interest and growth being shown 

in the field of animal-attached logging technology.  This talk will discuss some of the major 

animal-attached systems used for determining animal behaviour.  Particular emphasis will be 

placed on accelerometry, which comes with a suite of new problems, such as how we signal 

process large quantities of data, but where spectacular advances have been made over the last 

decade, ranging from examination of animal affective state through behaviour to behaviour-

specific metabolic rate. 
 

 
11.00 Methods for estimating energetics in the wild 
 Pat Butler, University of Birmingham, UK 
 

The most accurate way to measure rate of energy expenditure, or metabolic rate, of an animal 

is to determine its rate of heat loss (known as direct calorimetry) because, in the end, all 

metabolic activity produces heat.  For example, a typical human being at rest produces about 

75 J s-1, or 75 W.  However, this is not an easy procedure and certainly not suitable for animals 

in the wild. Indirect calorimetry involves the measurement of the rates of oxygen consumption  

(
2OV ) and/or carbon dioxide production (

2COV ).  Complete combustion of the three metabolic  
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substrates produces a given amount of heat.  For example, full oxidation of glucose produces 

15.6 kJ g-1 and 21.1 kJ of heat is produced for every L of oxygen consumed. However, for fat 

(palmitic acid) and protein (alanine) the values are lower at 19.5 kJ L O2
-1. What is more, 

because of the difference in respiratory quotient (RQ –
2COV /

2OV ) between the metabolic 

substrates, the heat produced per L of CO2 released are different for fats and proteins at 28 

and 23.3 kJ L CO2
-1. These differences should be taken into account to avoid errors if 

2OV or 

2COV are converted to rate of heat production, or metabolic rate. Unfortunately, it is not possible 

to deploy indirect calorimetry to animals in the field, so methods have been developed to 

estimate 
2OV or 

2COV in free-ranging animals in their natural habitat. The three major ones are: 

doubly-labelled water to estimate 
2OV and heart rate (or less often, respiratory frequency) and 

accelerometry to estimate 
2OV , although accelerometry is only usable when the animal is 

moving, i.e., when the sensor accelerates.  Needless to say, there are limitations with all of 

these methods, not least that they introduce another level of uncertainty in determining 

metabolic rate, but provided careful and appropriate calibration and validation procedures are 

followed and the level of uncertainty associated with any estimated value is quantified, or at the 

very least acknowledged, all of these methods can produce informative and useful data from 

animals in their natural environment.  Some examples from carnivorous species will be 

discussed.  

 

 

11.30     Temperature effects on African wild dogs: from individuals to species 
Rosie Woodroffe, Zoological Society of London, UK 
Rosemary Groom, African Wildlife Conservation Fund 
J.W. McNutt, Botswana Predator Conservation Trust 

 

It might be expected that African wild dogs would be resilient to environmental change.  Wild 

dogs appear ecologically and behaviourally flexible, inhabiting a range of habitats from 

montane forests to semi-desert, and taking a range of prey sizes from 5kg dikdiks to 200kg 

kudu.  Moreover, wild dogs are cooperative breeders, a trait which some ornithologists have 

linked to survival in highly variable environments.  Despite these traits which might indicate 

adaptability, wild dogs are globally endangered, with as few as 700 packs remaining in as little 

as 7% of the species’ historical range.  This decline probably reflects extreme sensitivity to 

habitat fragmentation, and suggests that further impacts of environmental change risk regional 

or even global extinction.  Wild dogs are crepuscular. Their ability to hunt at night may be 

constrained by avoidance of larger competitors; by day their activity is constrained by high 

temperatures. On hot days, wild dogs spend less time foraging and food intake may be 

reduced. This pattern may help to explain why, in strongly seasonal environments, wild dog 

pups are typically born in the coolest months. On the equator, pups are born at all times of 

year, but packs which raise pups during hotter periods take longer to conceive their next litter.  

Both at the equator and in the southern hemisphere, litters raised during hotter periods result in 

fewer recruits to the adult population.  Climate change is projected to raise mean daily 

maximum temperatures across Africa.  This may be sufficient to seriously impair recruitment in 

some globally important wild dog populations. Reduced recruitment has a very strong impact 

on population viability for wild dogs. Hence, serious thought needs to be given to preparing for 

wild dog conservation under changing climatic conditions. 

  



 
 
12.00 Behavior, species interactions and conservation of suburban cougars 
 Chris Wilmers, University of California Santa Cruz, USA 
 

The spatial scale at which organisms respond to human activity can affect both ecological 

function and conservation planning. Yet little is known regarding the spatial scale at which 

distinct behaviours related to reproduction and survival are impacted by human interference.  

Here we provide a novel approach to estimating the spatial scale at which a top predator, the 

puma (Puma concolor), responds to human development when it is moving, feeding, 

communicating, and denning.  We find that reproductive behaviours (communication and 

denning) require at least a four times larger buffer from human development than non-

reproductive behaviours (movement and feeding).  In addition, pumas give a wider berth to 

types of human development that provide a more consistent source of human interference 

(neighbourhoods) than they do to those in which human presence is more intermittent (arterial 

roads with speeds > 35 mph).  These differences in space use by pumas in response to human 

development drive changes in carnivore community structure across a gradient of habitat 

fragmentation.  I discuss the implications of these results for carnivore management and 

conservation. 
 

 

12.30  LUNCH  
 

 
 Chair: Liz Bonnin, Biochemist, Wild Animal Biologist, Presenter 
 
13.30 Snow leopards: ecological insights from recent studies in Mongolia, China, 

Tajikistan and Kyrgyzstan 
Tom McCarthy, Panthera, USA; Örjan Johansson, Grimsö Wildlife Research  
Station/Swedish University of Agricultural Sciences, Sweden; Shannon Kachel, 
University of Delaware, USA; Liu Yanlin, Shan Shui Conservation Center, China 

 
Snow leopards are sparsely distributed, highly cryptic and occupy remote, rugged habitat, 

which has presented challenges to research required for conservation planning, let alone the 

collection of data to address energetic questions.  Despite at least four VHF collaring studies 

conducted between 1980 and 1998, even basic ecological and life history questions had 

remained unanswered.  Technological advances in research methods are now providing 

detailed information at both the individual and population level, shedding light on energetics 

and resilience to environmental change.  Genetically validated food habits studies now 

accurately predict ungulate biomass requirements for snow leopards in the Pamirs and Tien 

Shan ranges of Kyrgyzstan and Tajikistan, while more than 200 kill site visits in a snow leopard 

GPS-collaring study in the Tost Mountains of southern Mongolia provided data on prey 

selection, prey age and condition, and kill-site characteristics. Ungulate density was shown to 

influence snow leopard population size in Tajikistan where camera trapping and fecal genetics 

were employed in well-managed trophy hunting concessions and unmanaged areas where 

poaching and grazing competition limits wild ungulates.  The GPS-collaring study in Mongolia, 

a long-term undertaking of Panthera and the Snow Leopard Trust, has yielded nearly 28,000 

locations for 18 collared snow leopards, ranging from 129 to 5,018 locations per cat (mean = 

1,551).  An initial assessment of the data found home ranges in excess of 900 km2 with 

extensive overlap within and between sexes.  Long-distance exploratory movements outside of 

core home ranges are common in both sub-adults and adults.  Collaring of females and their 

offspring has given new insight into the age of independence and juvenile dispersal to 

neighboring mountain ranges.  Natal den sites identified by GPS clusters were visited to count 

and sex cubs as a first step in estimating birth rates, cub survival and recruitment.  In 

neighboring China, a pilot study deployed a GPS-satellite collar on one snow leopard and we 

contrast the initial findings from the Tibetan Plateau with those from Mongolia.  

 

 



 
 
 
14.00 Where did we go wrong? Resolving the discrepancies between energetic 

models and carnivore reality 
Clay Miller, University of Montana, USA; Mark Hebblewhite, University of 
Montana, USA; Dale Miquelle, Wildlife Conservation Society, Russia  

 

Energetic models have provided important insights into mammalian and carnivore ecology and 

conservation for many years.  However, a growing number of studies suggest that energetic 

models for carnivores based on basal metabolic rates and allometric relationships might 

consistently underestimate empirical consumption rates.  For example, from field studies of 

GPS collared Amur tigers we estimated biomass consumption of 8.9 kg/day for an adult non-

reproductive tiger.  We then developed an energetic model based on BMR and allometric 

scaling, similar to many other previous studies.  In contrast to our empirical estimates, our 

energetic modeling suggested that adult males required only 4.9 kg/day, while non-reproductive 

females require only 3.6 kg/day.  Similar comparisons of other carnivores (cougars, wolves) 

also indicate that models derive estimates that are consistently approximately half of empirical 

observations using GPS collars, regardless of size of species being investigated.  True 

estimates of energy expenditure for a variety of carnivores are clearly lacking, and represent 

one need to better predict energy budgets, such as including empirical estimates of costs of 

travel in snow.  But given adequate measurements of energy expenditure, are models failing to 

adequately estimate energetic requirements, or are carnivores perhaps applying a strategy 

different from minimum energy needs?  Perhaps instead, carnivores may be attempting to 

minimize the risk of starvation, which depends on the variance in kill rates.  Following up on 

recent work on wolves in Isle Royale, we test the starvation risk avoidance hypothesis for Amur 

tigers using empirical estimates of variance in empirical kill-rate.  

 

 
14.30 Living on the edge III: surviving in deserts and the importance of getting 

your energetic budgets right 
 Gus Mills, The Lewis Foundation, South Africa and WILDCRU, University of 

Oxford, UK 
  

Of the seven large African carnivores inhabiting African savannah ecosystems, spotted hyaena, 

lion, and leopard densities decline markedly down the rainfall gradient, whereas wild dog, 

cheetah, brown and striped hyaena densities maintain similar, albeit lower densities throughout, 

although wild dogs disappear when annual rainfall falls below about 350 mm.  While in more 

productive areas competition from lions and spotted hyaenas may be partly responsible for wild 

dogs, cheetahs, brown and striped hyaenas living at low densities, when the aforementioned 

species decline in density as aridity increases, the latter, with the exception of wild dogs, are 

able to maintain their densities to the point that they may even reach higher densities than their 

larger competitors.  In this talk I will discuss how well the various species are adapted to arid 

regions, especially with regard to foraging behaviour. 

 

 

15.00 POSTER SESSION (TEA/COFFEE) 
  



 
 Chair: Henry Gee, Senior Editor, Nature  
 
15.30 From carnivore movements to management strategies 
 John Linnell, Norwegian Institute for Nature Research (NINA), Norway 
 

The last few decades have seen a huge increase in the focus on scale issues within ecology 

and conservation.  A lot of attention has been focused on the importance of large-scale 

ecological processes and the need for conserving large areas of habitat and good connectivity.  

The increasing focus on the interactions and dynamic processes associated with biodiversity 

and ecosystem-level conservation has reinforced the need to look at large scales.  However, 

scale issues are also central in biodiversity governance.  Despite the emergence of large-scale 

legislative frameworks and conventions, the main focus has been on recognising the 

importance of the local level.  This has been associated with a desire to increase public 

participation in decision making and has resulted in the delegation of much management 

authority to sub-national administrative units.  These diverging trends can produce some 

unfortunate situations where management scales and ecological scales do not match.  The 

case of large carnivore conservation in Europe is an extreme example of these conflicting 

trends.  European large carnivores have very large spatial requirements and move over large 

areas.  Most populations are distributed across multiple administrative units, and individuals 

routinely travel across many administrative borders. From an ecological point of view this 

situation suggests the need for large scale coordination of management policies and practices.  

However, wildlife governance is extremely fragmented in Europe, with carnivores spanning 

multiple inter- and intra-national jurisdictions.  The current political climate is also leading to 

further decentralisation of power, a demand which is often driven as a response to the many 

conflicts with which these species are associated. As well as the economic and material 

conflicts such as livestock depredation, there are clear signs of a major conflict emerging 

between authorities at different spatial scales (Europe vs national vs local) over power and 

influence in issues concerning large carnivores.  The resulting struggles raise many complex 

issues relevant for large carnivore conservation and biodiversity governance in general. 
 

 

16.00 Carnivore behavioural adaptations needed to give them a future in the 
Anthropocene 
Roland Kays, North Carolina Museum of Natural Sciences & NC State 
University, USA 

The persistence of wildlife species into the Anthropocene will depend on their ability to survive, 

and thrive, in an environment much different from what they have adapted to over millions of 

years of evolution. The same human actions driving many species towards extinction (direct 

hunting, competition for prey, and habitat degradation) also act as strong evolutionary selection 

today.  Given enough time and natural variation, evolution might select animals that can survive 

with humans, as has been seen in countless fast-breeding microbes. But can carnivores adapt 

fast enough to avoid extinction?  Carnivores typically reproduce slowly, and are considered 

highly sensitive to human disturbance because they need large areas and their predatory 

nature gets them into conflict with people.  The history of carnivores and people in the 19th and 

20th centuries reflect this, with steady declines around the world.  However, the last decade 

has brought remarkable examples, showing that carnivores can rapidly adapt to the realities of 

the modern era, especially through behavioural evolution.  Changes in activity period, habitat 

use, and use of movement corridors have allowed many species to minimize their interactions 

with people, while changes in diet have permitted some to thrive in newly created, 

anthropogenic niches. These cases show the success of carnivore protection programs not 

only in halting numerical declines, but also in providing the time and natural variation needed 

for populations to evolve and adapt.   

 



 
 
16.30 Small carnivore energetics 
 Michael Scantlebury, Queen’s University Belfast, UK 
 

Energy expenditures were measured in two social carnivores: meerkats (Suricata suricatta) in 

the southern Kalahari and European badgers (Meles meles) in southwest England. In both 

study populations we were interested in determining whether energetic constraints may shape 

their population viability and distributions. To this end, we examined the potential high cost of 

reproduction in meerkats and also the costs of thermoregulation and bovine tuberculosis in 

badgers. Further, we sought to determine how energy costs might differ between animals of 

varying age and social status as well as examine any relationship between energy expenditure 

and social group size. Measurements were taken of resting metabolic rate (RMR) by indirect 

calorimetry and daily average energy expenditure (DEE) using the doubly labelled water 

technique. We also recorded movement and behaviour using a combination of GPS loggers 

and direct observations. In meerkats, significant energetic costs were noted in lactating females 

and also in subordinate ‘helpers’ which were foraging to feed older pups. In badgers, infection 

status appeared to affect RMR but not DEE; infected badgers had higher RMR values during 

the summer. In both species, social group size seemed to ameliorate energetic costs with lower 

DEE values observed in larger group sizes. 

 

 

 

17.00 POSTER SESSION with cash bar.  Symposium end of day one (18.30) 
 
 
19.00 SYMPOSIUM DINNER – tickets to be booked in advance 
 
 
  



 

 
 
9.00 KEYNOTE 
 Martin Wikelski, Max Planck Institut for Ornithology, Germany 
 
 ICARUS – a new global system to observe small animals 
  
 

One of the biggest questions in field ecology is understanding dispersal of animals of all sizes 

across large distances. To study dispersal researchers need to attach individual tracking 

devices to small and young animals so they can be followed over years. In this way their 

individual fate, their individual knowledge about their environment and social interactions can 

be understood. Currently there are no adequate technologies to track small animals throughout 

their ontogeny and lifetime. With the help of the German Air and Space Agency and the 

Russian Space Agency Roscosmos we are about to launch a global small animal observation 

system called ICARUS, the International Cooperation for Animal Research Using Space. The 

launch it to the ISS, a first experimental satellite system, is planned for winter 2015. The 

experimental observation phase will start in 2016 with solar GPS 3D acceleration tags of less 

than 5 grams weight that could be fitted as ear tags to mammals. This could provide 

unprecedented insights into carnivore dispersal. 

 

___________________________________________________________________ 
 
 SESSION II: FROM INDIVIDUALS TO POPULATIONS 

___________________________________________________________________ 
 
 Chair: Henry Gee, Senior Editor, Nature 
 
9.30 Individual variability and predator-prey dynamics 
 Nathalie Pettorelli, Zoological Society of London, UK 
 

Both predation and individual variation in life history traits influence population dynamics. 

Results from laboratory predator–prey systems suggest that differences between individuals 

can also influence predator–prey dynamics when different genotypes experience different 

predation-associated mortalities. This presentation will aim to identify the overall importance of 

the interactions between predation and individual heterogeneity and their role in shaping the 

dynamics of free-ranging populations of vertebrates. It will demonstrate that (1) predation risk 

and costs experienced by free-ranging prey are associated with their phenotypic attributes, (2) 

many generalist predator populations consist of individual specialists with part of the 

specialization associated with their phenotypes, and (3) a complete understanding of the 

population dynamic consequences of predation may require information on individual variability 

in prey selection and prey vulnerability. The presentation will highlight the importance of 

maintaining long-term, detailed studies of individuals of both predators and prey in contrasting 

ecological conditions, and advocate for a better use of available information to account for 

interactive effects between predators and their prey when modelling prey population dynamics. 
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10.00 Prey abundance, functional responses and carnivore population densities 

Erlend Nilsen, Norwegian Institute for Nature Research (NINA), Norway 
 

Functional responses, relating consumptions rates to food abundances, are found at the core of 

many trophic interaction-models in ecology, with different classes of functional responses giving 

rise to different levels of top-down forcing. Recent research has however highlighted how the 

strength of the top-down forcing in long-lived prey species also strongly depends on the age-

distribution among the predated individuals. The latter varies strongly between predator-prey 

couples, and thus gives rise to vary different interaction strengths. In addition, consumers 

respond to varying prey abundances by altering their ranging behavior and home range sizes. 

In this talk, I will start with presenting a general framework. I will then fill in with empirical data 

based on detailed case studies from Norway focusing on single-prey and multi-prey situations, 

and from ongoing comparative studies spanning a wide range of taxonomic groups. 
 

 

10.30 POSTER SESSION (TEA/COFFEE) 
 
 

11.00 Energetics and the limits of rarity 
 Philip Stephens, Durham University, UK  
 

Many environmental changes affect species by changing the amount of food available to them, 

or by changing the costs of acquiring food.  Consequently, understanding the limits to rarity set 

by the availability of food has important applications in ecology.  In addition, whilst the 

relationship between body size and mean abundance has received considerable attention in 

ecology, John Lawton has noted that we have “only the haziest notion” about how the lower 

limits to abundance are determined and how they scale with body size.  Given that a 

fundamental limit to rarity is set by the availability of energy, it is clearly valuable to ask where 

this limit lies and how it relates to body size.  When faced with the same proportional reduction 

in food availability below ‘average’ conditions, plausible verbal arguments can be made to 

suggest that larger bodied predators should suffer more, owing to their naturally lower 

population growth rates, lower densities and lower ability to compensate for reduced 

demographic rates.  At the same time, arguments can also be made to suggest that smaller 

bodied species should be more vulnerable to reductions in food, owing to their higher mass-

specific metabolism and lower ability to store energy.  In this talk, I will show that a simple 

consumer-resource can be used to explore the responses of predator populations to reductions 

in food availability.  A significant challenge is to incorporate energetics explicitly within the 

model framework and I will discuss how this can be achieved and what currently limits progress 

in this direction.  Ultimately, determining plausible allometric scalings for each of the model’s 

parameters can cast light on the relationship between body size and the energetic limits to 

rarity. 
 

 

11.30 Individual-based models: investigating carnivore dynamics in complex 
ecosystems 
Alienor Chauvenet, Zoological Society of London, UK and Animal Health and 
Veterinary Laboratories Agency, UK 

Infectious diseases are increasingly recognised to be a major threat to biodiversity. Disease 

management tools, such as control of animal movements and vaccination, can be used to 

mitigate the impact and spread of diseases in targeted species. They can reduce the risk of 

epidemics and in turn the risks of population decline and extinction. However, all species are 

embedded in communities and interactions between species can be complex, hence increasing 

the chance of survival of one species can have repercussions on the whole community 

structure. In this study, we use an example from the Serengeti ecosystem in Tanzania to  

  



 

 

explore how a vaccination campaign against Canine Distemper Virus (CDV) targeted at 

conserving the African lion (Panthera leo), could affect the viability of a coexisting threatened 

species, the cheetah (Acinonyx jubatus). Assuming that CDV plays a role in lion regulation, our 

results suggest that a vaccination programme, if successful, risks destabilising the simple two-

species system considered, as simulations show that vaccination interventions could almost 

double the probability of extinction of an isolated cheetah population over the next 60 years. 

This work uses a simple example to illustrate how predictive modelling can be a useful tool in 

examining the consequence of vaccination interventions on non-target species. It also 

highlights the importance of carefully considering linkages between human-intervention, 

species viability and community structure when planning species-based conservation actions. 

 

12.00 Understanding scaling patterns from consumer-resource interactions 
 John DeLong, University of Nebraska, USA 

Population abundance is negatively related to body size for many types of organisms.  Despite 

the ubiquity of size-density scaling relationships, we lack a general understanding of the 

underlying mechanisms.  Furthermore, although dynamic models suggest that it is possible to 

predict the intercept and slope of the scaling relation from prior observations, this has never 

been empirically attempted.  Here we fully parameterize a set of consumer-resource models for 

mammalian carnivores and successfully predict the size-density scaling for this group without 

the use of free parameters.  All models produced similar predictions for the size-density scaling, 

but the results indicate that the primary factors generating size-density scaling in mammalian 

carnivores are prey productivity, predator-prey size ratios, and consumer attack efficiency.  The 

model can also predict biomass scalings, energy flux, and potentially, the metabolic scaling of 

individuals. Deviations from predicted patterns can be understood by evaluating deviations in 

parameter scalings, suggesting biological reasons for rarity or abundance. 

 

12.30  LUNCH  
 

________________________________________________________________________ 
 
SESSION III: FROM POPULATIONS TO GLOBAL DISTRIBUTIONS 
________________________________________________________________________ 
  
 Chair: Nathalie Pettorelli, Zoological Society of London 
 
13.30 What can we learn from the past? Looking at extinct carnivores 
 Blaire Van Valkenburgh, University of California, Los Angeles, USA 
 
The fossil record allows us to study ecosystems prior to human disturbance and document the 

impact of major environmental perturbations that occur at greater than 100-year intervals. 

Studies of coexisting groups of ancient carnivores or guilds at varying levels of temporal and 

geographic resolution suggest that stable groups of coexisting species can persist for millions 

of years, and that biotic factors are more important determinants of evolutionary trajectories 

than abiotic factors. In particular, interactions between competing carnivorous species are a 

major driver of evolutionary change. I will present data in support of this from two studies done 

at different time scales, one over millions and the other over thousands of years. In both cases, 

the fossil record provides insights into the relative vulnerability of specialist and generalist 

species to extinction during times of environmental change.  Over the past 50 million years, the 

history of carnivores is characterized by the repeated evolution of various ecomorphs,  

  



 

especially hypercarnivores, within distinct clades. The ecomorphs share a combination of 

craniodental features and larger body size that identify them as hypercarnivores.  Like 

dynasties, these clades diversify and decline, only to be replaced by similar forms from a 

different clade.  The repeated pattern of replacement of hypercarnivores suggests that 

hypercarnivory is an attractive niche, and that competition within the large predator guild 

constrains its evolution.  Nevertheless, the trend toward hypercarnivory, which is a 

specialization, can ultimately result in reduced species longevities and extinction of formerly 

dominant clades.  Further evidence in support of the importance of competition in structuring 

carnivore guilds comes from studies of tooth wear and fracture in late Pleistocene North 

American carnivores. High rates of wear and fracture indicate that carcasses were heavily 

utilized and that competition for food was more intense than observed in modern systems. The 

diversity of large hypercarnivores was much greater than at present, and based on modern 

observations of interspecific interactions among such species, it seems likely that predator 

population dynamics were strongly influenced by the distribution and abundance of the largest 

carnivores, such as sabretooth cats and dire wolves.  Nevertheless, it is mostly these 

presumably dominant but more specialized forms that do not survive the late Pleistocene 

extinction event.  Both this and the prior example suggest that specialists will be at greater risk 

of extinction than generalists as the current global climate change proceeds. 

 

 
14.00 Dynamics of mammal declines in Holocene Europe: Insights from the 

recent past 
  Jennifer Crees, Zoological Society of London, UK  

 

Accurate baseline data are crucial for establishing the extent of species declines and their 

relative vulnerability to environmental change and anthropogenic pressures. Whilst 

conservationists can often access species occurrence data on decadal time scales, reliable 

information from older periods can be rare or seldom used, leading to so-called ‘extinction 

filters’ where populations and species lost prior to historical memory are omitted from 

conservation research. I used a comprehensive database of zooarchaeological records and 

regional last occurrence data of European large mammals to assess the timings and dynamics 

of individual species’ declines and extinctions during the Holocene period (the last 11,500 years 

or so) in order to compare and contrast their relative fates. Trajectories of decline were species-

specific and herbivores appear to have been impacted more heavily and earlier than 

carnivores, although body mass was also likely to have been driving this pattern. These data 

demonstrate the importance of linking ecology and conservation with disciplines such as 

archaeology and palaeontology in order to understand long-term declines and extinction risk 

even for apparently well-studied species and regions.      

 
 
14.30 From resources to macroecological patterns 
 Chris Carbone, Zoological Society of London, UK 
 
Resource levels are a vital environmental variable which underpins patterns of animal use of 

space and abundance. This is perhaps especially true for carnivores whose adaptability allows 

them to occupy a diverse range of habitats and settings leaving resource supply (prey 

availability) as one of the best predictors of predator abundance. In this talk I will look at 

relationships between prey abundance and predator size to develop a broader understanding 

of patterns in abundance across species, species energy requirements and to gain some 

understanding of species ability to adapt to resource limitations and environmental stress. I will 

outline some technological challenges and directions for future research which may greatly 

improve our understanding of global patterns in animal distributions. 
 

 

15.00 POSTER SESSION (TEA/COFFEE) 
 



 
 
 
15.30 Carnivore conservation and the relative importance of threat processes 

Guillaume Chapron, Swedish University of Agricultural Sciences, Sweden 
José Vicente López-Bao, Grimsö Wildlife Research Station, Swedish University 
of Agricultural Sciences, Sweden 

 

Large carnivore species display a wide diversity of life history patterns. Some species are 

solitary – most large cats, bears – while others – lions, large canids – live in groups resulting 

from various biological mechanisms. Our ability to conserve large carnivores depends on our 

understanding of how these different life history patterns affect species response to threats. In 

fact, there exists a continuing dilemma in prioritizing conservation actions for large carnivores. 

Habitat loss, poaching, and prey depletion have often been cited as the three primary threats, 

but there is debate over the relative importance of each. We present a comparative approach to 

assess the relative importance of threat processes in large carnivore conservation by using 

generic deterministic and multi-type branching process models. We focus in particular on 

poaching of large cats and show that demographic responses that would ensure population 

persistence with poaching rates that are sustainable for cougars or leopards are biologically 

unrealistic for tigers.  Our ability to conserve large carnivores also depends on appropriately 

quantifying threat intensity. This is particularly critical for poaching: because poaching is illegal, 

there is strong incentive for poachers to conceal their activities, and consequently, little data on 

the effects of poaching on population dynamics are available. Yet, quantifying poaching 

mortality is a required knowledge when developing conservation plans for endangered species 

but is hampered by methodological challenges. We show that rigorous estimates of the effects 

of poaching relative to other sources of mortality can be obtained with a hierarchical state–

space model combined with multiple sources of data. Using the Scandinavian wolf as a case 

study, we find that poaching accounts for approximately half of total mortality and more than 

two-thirds of total poaching remain undetected by conventional methods, a source of mortality 

we term as “cryptic poaching”. We suggest that conservation strategies for large carnivores 

considering only observed data may not be adequate and should be revised by including and 

quantifying cryptic poaching.  We conclude by outlining “systemic” threats – differing from the 

usual four horsemen of the ecological apocalypse – to which large carnivores are particularly 

prone and that therefore need to be addressed. 

 

 

16.00 Does size matter? An investigation of habitat use across a carnivore assemblage 
in the Serengeti, Tanzania 
Sarah Durant, Zoological Society of London, UK 
Sarah M. Durant, Meggan Craft, Charles Foley, Katie Hampson, Alex L. Lobora, Maurus 
Msuha, Ernest Eblate and Nathalie Pettorelli 

 

Understanding the environmental drivers of carnivore distribution and habitat selection is key to 

predicting responses to anthropogenic change. New tools are now available that can be used 

to analyse carnivore distribution, using evidence of species presence. In particular, Ecological 

Niche Factor Analysis (ENFA) is a powerful tool that can be used to understand species 

distribution, and to test predictions about habitat selectivity. Here we demonstrate the use of 

ENFA to explore the distribution and habitat selectivity of an assemblage of 18 carnivore 

species in the Serengeti–Ngorongoro landscape in northern Tanzania. We use a unique data 

set, covering over 19,000 georeferenced records of species presence, across eleven 

ecogeographical variables (EGVs), such as altitude and habitat type, for these analyses. The 

ENFA demonstrated that species differed in their habitat selectivity, and supported the limited 

ecological information already available for these species. Two aggregate scores, marginality 

and tolerance, generated by the ENFA, describe each species’ habitat selectivity in relation to 

the suite of EGVs. These scores were used to test the hypothesis that smaller species are  

  



 

expected to be more selective than larger species. Our study provided no evidence for this 

hypothesis, and we conclude that large carnivores are just as selective as small carnivores. 

ENFA provides a powerful tool to explore key questions about carnivore ecology and 

distribution in other systems, as well as to examine the impacts of anthropogenic disturbance 

across different geographical scales. 

 

16.30 How do we move forward? 
 E.J. Milner-Gulland, Imperial College London, UK 
 
 
17.00 Conclusions and summing up     
 Philip Stephens, Durham University, UK 
 
 
 
 
 
 
 
 
 
 
 

 
Can carnivores live across increasing oil-palm landscapes?  
Species richness, relative abundance and daily activity patterns in an agro-ecosystem with oil 
palm cultivation, Colombia.  
 
Valeria Boron1,2* & Esteban Payan2 
1Durrell Institute of Conservation & Ecology, University of Kent, Canterbury CT2 7NR. 
2Panthera Colombia, Cra 7 156-80, Bogotá, Colombia. 
 
Email: vb210@kent.ac.uk 

 
Habitat loss and fragmentation driven by agricultural expansion constitute a severe threat for 
biodiversity and particularly for large carnivores. Here, we present the first study of Neotropical 
vertebrates in an agro-ecosystem with oil palm cultivation, which is expanding in Colombia and 
in the Middle Magdalena region, where this study was undertaken. We estimated species 
richness, carnivores and prey relative abundance and daily activity patterns in an oil-palm 
plantation and in an adjacent mixed-use area. A total of 48 camera traps were installed with an 
effort of 2406 camera trap nights. Out of 71 species detected 23 were mammals (8 orders) and 
8 were carnivores. Species richness estimators all exceeded the number of recorded species 
indicating that agro-ecosystems hold some potential for Neotropical biodiversity conservation, 
however the two large carnivores (jaguars and pumas) as well as some prey species (e.g. 
Central American agoutis, pacas, nine-banded armadillos)  preferred secondary forests and the 
edge of oil palm areas to oil palm areas. Furthermore prey availability was overall scarce. 
Conversely, medium carnivores (crab-eating foxes, ocelots, jaguarundis and crab-eating 
raccoons) with the exception of tayras were registered with higher frequencies in the plantation. 
Jaguars, pumas, ocelots, crab-eating foxes and crab-eating raccoons were predominantly 
nocturnal, while tayras, jaguarundis, and Neotropical otters diurnal.  To conserve large felids 
we highlight the importance of a heterogeneous agricultural landscape in which forest 
fragments and riparian vegetation are maintained, future plantations are established on 
already-altered areas, and optimal agro-ecological practices are adopted. 
 
*Valeria Boron will present the poster at the symposium  
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21st Century Tiger - Successful funding for wild tiger conservation  
Esther Conway, 21st Century Tiger, Zoological Society of London, Regent’s Park,  
London NW1 4RY 
 
Email: 21stcenturytiger@zsl.org 

 
21st Century Tiger is an initiative run by zoos for zoos. It is a prime example of successful zoo 
conservation.  This poster shows that by offering a collaborative, well managed and secure 
process to zoos, 21st Century Tiger allows easy access to tiger conservation in areas of high 
conservation value. Wild tigers are at risk from poaching and habitat destruction - all pressures 
from increased human consumption. Zoos with their huge footfall have enormous potential for 
influencing behaviour change. Although today’s zoos focus on conservation messages and 
species awareness, they don’t necessarily all have the means to run their own in-situ 
conservation. This is where 21st Century Tiger is most effective. As part of its remit, 21st 
Century Tiger shares images, information, certificates and fundraising ideas to help zoos build 
a relevant and effective message. As a consequence, zoos, by using their skills of public 
engagement, have raised and donated over £1.2 million through this funding mechanism to wild 
tiger conservation.  
 
 
 
 
 
Patterns of resource variability and life history attributes determine carnivore  
home-range size 
Clare Duncan*,Erlend B. Nilsen, John D. C. Linnell and Nathalie Pettorelli 
 
Email: clare.duncan@ioz.ac.uk 

 
A key issue determining the spatial distribution of animals is how individuals interact with their 
perceived environment, and how such interactions can result in the emergence of home-
ranges. Variation in animal home-range size has been shown to be hierarchical in structure, 
owing to processes relating to resource acquisition and energetic constraints occurring at the 
species-, population- and individual-levels. Yet, despite this, no statistical model currently exists 
that uses these multi-level factors to accurately predict variation in home-range size. This work 
addresses this knowledge gap, developing the first ever multi-species model of population-level 
variation in home-range size for any taxa. Home-range size variation was analyzed for 
populations of 21 Carnivora species with respect to species-specific attributes (body mass, diet 
and social organization), individual status (sex), and remotely-sensed proxies of resource 
availability and predictability. The best-fitting model was then predicted for populations of a 
further 51 species. Variation in energetic and dietary constraints in combination with dynamic 
resource landscapes was found to influence the configuration of home-ranges, providing 
support to existing theoretical considerations of the role of spatial memory in governing animal 
space-use patterns. The statistical model developed explained over 50% of the variability in 
home-range size estimates of study populations, as well as for populations of species not 
considered in model development, showcasing its general applicability across carnivore 
species. Altogether, the results highlight the importance of the previously neglected impact of 
resource predictability on the home-range, and call for such variables to be considered in the 
study of animal movement patterns. 
 
*Clare Duncan will present the poster at the symposium. 

 
 
 

 
 
 
 
 
 
 



 
 
Monitoring the distribution and population numbers of cheetahs and African wild dogs 
through tourist photographic surveys 
Kelly Marnewick, Sam M. Ferreira, Sophie Grange*, Jessica Watermeyer, Nakedi Maputla and 
Harriet T. Davies-Mostert 
 
Email: sophie_zebes@yahoo.fr 
 

The Kruger National Park (“Kruger”) is a stronghold for African wild dog Lycaon pictus and 
cheetah Acinonyx jubatus conservation in South Africa. Tourist photographic surveys, used 
since 1989, have provided information on the distribution and minimum population numbers of 
wild dogs and cheetahs. In both species, individuals were identified from their unique pelage 
pattern. Historically, wild dogs were well distributed across Kruger, then after 1995 they almost 
disappeared from the Northern region. Recent surveys indicated that cheetahs were also more 
common in the Southern and Central regions. Data from the last photographic survey (2008/09) 
were used to estimate wild dog and cheetah numbers through capture-recapture models. The 
number of photographic entries received was not influenced by the number of tourists and was 
sufficient to generate reliable estimates of population numbers at the park scale and regionally, 
except for cheetahs in the Northern region. Total population estimates were 412 (±41.95 SE; 
95%CI: 329-495) cheetahs and 151 wild dogs (±3.21 SE; 95%CI: 144-157) in 18 packs. 
Selected models showed variations in capture probability between regions for wild dogs, and 
over time (cumulative number of entries) and between sexes for adult cheetahs. From these 
estimates, there is currently no conservation concern for cheetahs. However, the small size of 
the wild dog population is concerning as this is South Africa’s largest protected population. This 
study shows that tourist photographic surveys can generate suitable data for assessing 
distribution patterns and estimating population numbers through capture-recapture analyses. 
 
*Sophie Grange will present the poster at the symposium 
 
 

 
Following animal’s behaviours: go beyond boundaries 
Fehlmann Gaëlle*, Bodin Carole, Leasser Robin, Handrich Yves 
 
Email: fehlmanng@gmail.com 

 
Behaviour of free ranging animals is a key to a global comprehension of biological mechanisms 
and conservation, but it is often hard to monitor it with sufficient accuracy. The use of 
tridimensional accelerometer is one of the most powerful tools to study animal behaviour, even 
in cryptic species. Nevertheless, one preliminary task is to build acceleration ethogram to relate 
acceleration pattern to the behaviour. This poster investigates one method to define decision 
trees and quantify their quality. Tridimensional accelerometers were deployed on two captive 
European badgers (Meles meles), and were video monitored. In order to build a detailed 
acceleration ethogram, we crossed acceleration signals and visual observation. Eight 
behaviours were extracted with a relatively good quality. Considering the adaptation to wild 
data, we will further investigate this issue to determine the best approach to build a valid 
accurate acceleration ethogram for an entire species, by taking into account individual 
variations and missing behavioural items. 
 
*Gaëlle Fehlmann will present the poster at the symposium 
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Paws for thought 
Elizabeth Moorcroft, University College London 
 
Email: liz.moorcroft@gmail.com 

 
Camera trap surveys are a common method for estimating species densities. When Capture-
Mark-Recapture or Spatially Explicit Capture-Recapture techniques are used to estimate 
densities from such data, the design of the survey can have an impact on the prediction.  
With this in mind a literature review into the surveying methods used on a variety of felid 
species has been performed to understand current field practice and the way results are 
reported. The survey showed a lack of detail regarding some specific survey design features, 
and descriptive details of the samples collected. As both of these can impact the reliability of 
the estimates produced it is crucial that the survey design is fully reported and that best field 
practice include consideration of the modeling assumptions during survey design. If this is not 
adopted it could impact the reliability of the density estimates produced, and have ramifications 
for the conservation of many endangered species. 
 
 
 
 
Translocation of problem Sumatran tigers Panthera tigris sumatrae 
Dolly Priatna1,2 & Dudy Nugroho1  
1Zoological Society of London – Indonesia Programme; 2 Bogor Agriculture University  
 
Email: dolly.priatna@zsl.org 

 
Tiger-human conflict is a key problem for tiger conservation, leading to direct fatalities and 
reduced support for conservation. Recently, the Indonesian Ministry of Forestry has tried to 
resolve such conflict with a translocation and release program.  The aim of this study was to 
measure translocation success and to increase our understanding of Sumatran tiger 
behavioural ecology.  At least 15 problem tigers were captured in Sumatra in the period 2007-
2009. Five tigers were fitted with GPS collars (Televilt Inc., Sweden & Argos, NZ) and 
translocated following quarantine, to sites 45–1,350 km away from their capture sites. GPS 
positions obtained every half hour (KEL & UMS) and one hour (BB1 & KER), and one to three 
positions obtained every day by the collar fitted to BB2. Two criteria for assessing translocation 
success were used: (1) survival through the first six months and establishing a proper home 
range, with evidence of predation on wild prey, and (2) lack of conflict with people and 
livestock. Translocations of BB1 and BB2 were successful. During the first two weeks they 
killed seven goats, but after that time they appeared to catch wild prey, and the tigers did not 
come into conflict with humans. BB1 and BB2 survived their first six months; after six months 
the collar fitted to BB1 stopped working, while BB2’s collar released automatically after seven 
months.  KEL’s collar stopped working after 79 days. After seven months UMS was snared in a 
trap set up for wild boar by a farmer. Tragically, KER was found dead and skinned on the snare 
set up for serow by poachers in the middle of the park’s forest six days post release.  Previous 
study on Amur tigers showed that successful of translocation was only 50%. Translocation 
appears to be a viable alternative to killing or removing problem tigers from the wild.  The study 
also indicated that the home range of female Sumatran tigers much larger than previously 
predicted; the average of daily range of male Sumatran tigers is less than for females; 
Sumatran tigers in the wild tend to always roam close to water sources. 
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