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ǳȎ ǥȊȊȆȌȈȉț ǦȘȎȊȎȂȈȉț ǡȐȖȄǾȎ ȄǾȌȀȈ ǼȌȀ ȃȈȄȇȌǼȑ 

ȏȄȐȈȎȃȈȉț ȏȎȔ ȃȆȋȎȒȈȄȜȄȈ ȄȐȂȀȒǾȄȑ ȏȎȔ ȀȕȎȐȎȜȌ ȓȆȌ 

ȏȀȌǾȃȀ ȓȆȑ ǥȊȊǻȃȀȑ ȉȀȈ ȎȈ ȎȏȎǾȄȑ ȏȄȐȈȊȀȋȁǻȌȎȔȌ 
ȁȀȒȈȉǻ ȃȄȃȎȋǼȌȀ ȀȏȀȐȀǾȓȆȓȀ ȂȈȀ ȓȆ ȂȌȝȒȆ ȓȆȑ. 

ǳǼȓȎȈȄȑ ȄȐȂȀȒǾȄȑ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ ȁȈȁȊȈȎȂȐȀȕǾȄȑ, 

ȉȀȓǻȊȎȂȎȈ ȄȈȃȝȌ, ȏǾȌȀȉȄȑ ȃȄȃȎȋǼȌȘȌ, ȋȄȓȐǽȒȄȘȌ ȉȀȈ 

ȏȀȐȀȓȆȐǽȒȄȘȌ ȉ.ǻ.  

ǯȈ ȄȐȂȀȒǾȄȑ ȃȆȋȎȒȈȄȜȎȌȓȀȈ ȒȓȀ ȀȂȂȊȈȉǻ ȒȄ 

ȍȄȖȘȐȈȒȓǻ ȓȄȜȖȆ, ȒȄ ȋȆ ȓȀȉȓǻ ȃȈȀȒȓǽȋȀȓȀ. 
ǰȄȐȈȊȀȋȁǻȌȎȔȌ ȓǾȓȊȎ, ȒȔȂȂȐȀȕǼȀ/ ȄǾȑ, ȃȈȄȜȇȔȌȒȆ, 

ȄȊȊȆȌȈȉǽ ȉȀȈ ȀȂȂȊȈȉǽ ȏȄȐǾȊȆȗȆ, ȄȈȒȀȂȘȂǽ, ȉȔȐǾȘȑ 

ȇǼȋȀ ȉȀȈ ȁȈȁȊȈȎȂȐȀȕǾȀ. ǯȈ ȄȐȂȀȒǾȄȑ ȂǾȌȎȌȓȀȈ ȃȄȉȓǼȑ 

ȆȊȄȉȓȐȎȌȈȉǻ ȒȄ ȋȎȐȕǽ *.doc  ǽ *.docx  ȒȓȆȌ 

ȆȊȄȉȓȐȎȌȈȉǽ ȃȈȄȜȇȔȌȒȆ zoologiki@gmail.com . ǧ 
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ȉǼȌȓȐȎ, ȒȓȎ ȄȏǻȌȘ ȋǼȐȎȑ ȓȆȑ ȒȄȊǾȃȀȑ, ȋȄ ȉȄȕȀȊȀǾȀ 
ȂȐǻȋȋȀȓȀ. ǡȉȎȊȎȔȇȎȜȌ ȓȎ ǽ ȓȀ ȎȌțȋȀȓȀ ȓȘȌ 

ȒȔȂȂȐȀȕǼȘȌ (ȀȐȖȈȉǻ ȉȀȈ ȄȏȝȌȔȋȎ) ȋȄ ȉȄȕȀȊȀǾȀ ȉȀȈ 

ȒȓȆȌ ȄȏțȋȄȌȆ ȂȐȀȋȋǽ Ȇ ȃȈȄȜȇȔȌȒȆ ȋȄ ȏȄȅǻ. ǯȈ 

ȄȏȈȉȄȕȀȊǾȃȄȑ ȓȘȌ ȉȄȕȀȊȀǾȘȌ ȏȐǼȏȄȈ ȌȀ ȄǾȌȀȈ ȒȓȎ 
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ȒȄȊǾȃȀ.  
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BRIESE  D.T.  and  MACAULAY  B.J.,  1980. - 

Temporal  structure  of an  ant  community  in  semi -

arid  Australia.  Austr.  J. Ecol. 5(1):  121 -134.   

ǳȀ ȎȌțȋȀȓȀ ȓȘȌ ȒȔȂȂȐȀȕǼȘȌ ȒȓȎ ȉȄǾȋȄȌȎ ȏȐǼȏȄȈ 
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ǼȖȄȈ ȓȎ ȃȈȉȀǾȘȋȀ ȌȀ ȃȈȀȌǼȋȄȈ ȓȆȌ ǼȉȃȎȒȆ ȋȄ țȏȎȈȎ 

ȓȐțȏȎ ȄȏȈȇȔȋȄǾ, ȀȊȊǻ ȏȎȓǼ ǼȌȀȌȓȈ ȖȐȆȋȀȓȈȉȎȜ 
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Overview  

The Department of Biology of the National and Kapodistrian University of Athens together with 

Biosfaira NGO Greece, Crispus NGO Sibiu Romania and GOlden JAckal Informal study Group Europe 

(GOJAGE) organized the Second International Symposium on jackals and related species, 2IJS. 

The aim of the meeting was to create a fertile ground for productive discussions between novice and 

experienced scientists in the field of golden jackal (Canis aureus) research, ecology, conservation and 

management but also on other related species like Gray wolf (Canis lupus), African black-backed jackal 

(Canis mesomelas), side-striped jackal (Canis adustus), African wolf (Canis anthus), Ethiopian wolf 

(Canis simensis) and coyote (Canis latrans). Special focus of 2018 2IJS: Taxonomy, Monitoring  and 

Sustainable Hunting . 

During the 2IJS we organized the jackal three days ecology course of 14 hours with oral lectures held 

by internationally recognized scientists in the field of jackal and related species ecology li ke Patricia 

Moehlman (Tanzania), Claudio Sillero-Zubiri (United Kingdom), Jhala Yadvendradev (India), Nikolai 

Spassov (Bulgaria), Matt Hayward (Australia), Stanley Gehrt (United States of America), Suvi Viranta 

(Finland), J·zsef Lanszki (Hungary), Wiesğaw Bogdanowicz (Poland), Duġko Ĺiroviĺ (Serbia), CŁlin 

Gherman (Romania), Stoyan Stoyanov (Bulgaria), Miha Krofel (Slovenia) and Giorgos Giannatos 

(Greece). 

 

Anastasios Legakis, Symposium Director 

Professor of Animal Diversity 

Department of Biology, National and Kapodistrian University of Athens, Greece 
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Chapter 1: Biology and Behaviour 

W11K30  

Cooperative breeding and feeding ecology of the African golden jackal. 
 

Patricia D. MOEHLMAN 1*, Steven TEMU 2 and Heribert HOFER 3 

 
1 EcoHealth Alliance, New York, NY, USA 
2 University of Dar es Salaam, Tanzania 
3 Leibniz Institute for Zoo and Wildlife  Research, Berlin, Germany 

 

Research on the demography and reproductive success in a population of golden jackals on the 

Serengeti short-grass plains began in 1974 and is still continuing. In this study area, golden jackals 

typically produce litters once a year during the wet season (December to April)  which is a period of 

high food availability. Golden jackals forage for invertebrates, reptiles, birds and mammals up to the 

size of adult Thomson's gazelle and they scavenge from carcasses killed by larger carnivores. 

Most golden jackals formed long-term pair-bonds for up to 6-8 years, and often for life. Thirty-

six pairs and their offspring were observed in the wet season during a 14-year period. Offspring that 

remain on the natal territory are subordinate to their parents. They do not mark the territory, but may 

assist in the defence of the territory.  

Yearling jackals which were present were observed to (1) regurgitate to pups and the lactating 

female, (2) assist in the defence of the territory, and (3) rest at the den and guard the pups. Individuals 

that provided food were counted as ónon-parental feedersô, yearlings that were observed at the den but 

did not provide food to the pups or the lactating female were counted as óperipheralsô. Reproductive 

success in golden jackals was defined as the number of pups surviving to 14 weeks of age, an age when 

they are weaned and have achieved moderate proficiency in foraging.  

We assumed that the behavioural parents (territorial pair) were the genetic parents of the litter 

born and raised on their territory, as we had no genetic samples to test parentage and relatedness. This 

was a reasonable assumption because DNA microsatellite analyses on 10 golden jackal families in the 

same study area between 2002 and 2008 revealed that the pairs acting as behavioural parents were also 

genetic parents, and helpers were the offspring of the parental territorial pairs and full  sibs to the pups 

which they were helping. 

Factors influencing reproductive success were determined by a general linear model in which 

the dependent variable was number of surviving pups and the predictor variables were (1) the number 

of non-parental feeders, (2) the variation in seasonal rainfall as an index of environmental variability 

and quality, and (3) the potential exposure to parvovirus. We classified the years 1985-1990 as years 

where adults and pups were potentially exposed, and the years 1977-1984 as those when exposure was 

unlikely.  

A breeding pair without assistance raised 1.17 young on average (N = 24). There was a clear 

and strong effect of the number of provisioning adults (breeding pair plus non-parental feeders) on 

reproductive success in golden jackals. The addition of one non-parental feeder to the number of 

provisioning adults was worth 0.858 young once the effects of variability in rainfall and absence of 

                                                
* tan.guides@habari.co.tz, pdmbhf@aol.com  
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parvovirus had been taken into account. The presence of parvovirus was responsible for a decrease in 

survival of 0.509 pups. 

 

 
Picture W11K30.1: Golden jackal father and pups, January 2018 É Patricia D Moehlman. 
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W12K30  

Adaptability, sociality and success in the wonderfully adaptable 

Canidae. 
 

Claudio SILLERO-ZUBIRI * 

 

WildCRU, Zoology Department, University of Oxford, UK 

Chair, IUCN SSC Canid Specialist Group 

 

To understand fully  the biology of foxes, dogs and wolves, to appreciate their role in the 

ecosystem and the threats they face, we must know of several things concerning the modern Canidae, 

the most cosmopolitan Carnivora family. Adapted for the cursorial pursuit of prey in relatively open 

environments, the Canidae are characterized by a great flexibility  of diet, opportunistic and adaptable 

behaviour, and complex social organisation with much variation within and between species. Their 

great adaptability has enabled them to flourish in most conditions, and they tend to overlap with human 

endeavour, as shown by their capacity to evoke strong positive or negative feelings in people. While 

generalist canid species, although often facing indiscriminate persecution, tend to be more widespread 

and common, those with restricted ranges or with a narrower ecological niche are more likely to be 

threatened. This is particularly poignant for cooperative breeding species such as gray wolves, dholes 

and African wild dogs. While pack-living canids are still found across vast areas, their greater need for 

abundant prey, high mobility and competition from other large carnivores render them highly vulnerable 

to persecution and habitat fragmentation, and facing a bleak conservation outlook. Flourishing in most 

conditions, wild canids tend to overlap with people and their domestic dogs. It is free-ranging domestic 

dogs which paradoxically threaten many wild canid species, through hybridization, competition and as 

vectors of disease. 

 

 

                                                
* claudio.sillero@zoo.ox.ac.uk  
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W13C10  

Synanthropic to misanthropic: dynamic behavioural responses by 

coyotes to urbanization. 
 

E. Hance ELLINGTON* and Stanley D. GEHRT 

 

School of Environment and Natural Resources, Ohio State University, Columbus, OH, USA 

 

Wildlife  can respond to urbanization positively (synanthropic) or negatively (misanthropic), 

but for some species the response to urbanization varies. We applied concepts from foraging theory to 

predict synanthropic and misanthropic patterns of space use and movement behaviour of the coyote 

(American jackal; Canis latrans) along an urbanization gradient in the Chicago metropolitan area, USA. 

We estimated home range size and complexity, and characteristics of three movement behaviours 

(encamped, foraging, and traveling) using Hidden Markov movement models. We found evidence of 

misanthropy as urbanization increased from moderate to high levels: coyote home range size and 

complexity increased, and both time spent encamped and time spent traveling increased relative to 

foraging. Conversely, we found evidence of both synanthropy and misanthropy as urbanization 

increased from low to moderate levels: coyote home range size decreased, home range complexity 

increased, and time spent encamped did not change. Although the spatial and behavioural responses of 

coyotes to urbanization became increasingly misanthropic as urbanization increased, coyotes 

successfully occupied core urban landscapes. Our study demonstrates that wildlife  responses to 

urbanization can be dynamic relative to the degree of urbanization and represents one of the first 

descriptions of large carnivore space use and movement in a core urban landscape. 

                                                
* e.hance.ellington@gmail.com  
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W14C10  

Social learning in coyotes: the role of neophobia, social rank and 

reward. 
 

Julie YOUNG 1*, Laura TOUZOT 2, Stacey P. BRUMMER 3 and David JOLLEY 3 

 
1 Utah State University & USDA National Wildlife  Research Center, USA 
2 Department of Biology, University of Grenoble Alpes, Grenoble, France 
3 USDA north-westRC Predator Research Facility, USA 

 

Social learning has important ecological and evolutionary consequences but the role of certain 

factors, such as social rank, neophobia (i.e., avoidance of novel stimuli), persistence, and task-reward 

association or type, remain poorly understood. We used five tasks to examine the role of these factors, 

especially social rank and object neophobia, in social learning by captive coyotes (Canis latrans). Task 

1 involved individual animals and eliminated object neophobia by familiarizing the subjects to the 

testing apparatus prior to testing. Tasks 2 and 3 used mated pairs to assess social rank, and included 

object neophobia, but differed in that task 3 decoupled the food reward from the testing apparatus. Tasks 

4 and 5 tested the ability of coyotes to learn from a negative experience. In Task 4, a coyote was captured 

in a leghold trap, while 6 non-related coyotes observed and were then presented with a trap and 

compared to control coyotes that did not observe a conspecific get trapped. In task 5, the trap was placed 

with a mated male-female pair of coyotes. Once one was caught, the mate became the observer and 

tested with another trap. For Tasks 1-4 we compared performance between coyotes that received a 

demonstration from a conspecific to control animals with no demonstration prior to testing. Coyotes 

displayed social learning during Tasks 1, 2, and 5, with persistence being important to individual 

success in Tasks 1-3. Coyotes that observed a demonstrator perform Tasks 1 and 2 were more successful 

and persistent than control coyotes. Most coyotes were unable to perform Task 3, including those with 

demonstrators. Neophobia, measured as latency to approach the object, did no vary by treatment group 

or social rank. Social rank did not influence success at Tasks 2 or 3 but dominant individuals were the 

only individuals we observed to succeed and were more persistent at Task 3. Observer and control 

coyotes were equally likely to set off a trap in Task 4, but observers in task 5 were more likely to avoid 

traps. These results suggest coyotes use social learning of food-based tasks or when the demonstrator 

is socially related, but decoupling of the food reward or social relationship reduces their social learning 

capabilities. This study contributes to understanding the mechanisms underlying how animals gain 

information about their environment. 

 

                                                
* julie.young@usu.edu  
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W15C10  

Social ecology of the African golden wolf in north-west Senegal: 

insights from field and molecular non-invasive tools. 
 

Patr²cia GIL 1*, Raquel GODINHO 1, M·nia NAKAMURA  1, Jorge F. LAYNA  2, Miha KROFEL 3 and 

Francisco ĆLVARES 1 

 
1CIBIO/InBio ï Centro de Investiga­«o em Biodiversidade e Recursos Gen®ticos, Universidade do Porto, Campus 

Agr§rio de Vair«o, 4485-661 Vair«o, Portugal 

2Consultores en Iniciativas Ambientales, S.L., 28005 Madrid, Spain 

3Department of Forestry, Biotechnical Faculty, University of Ljubljana, Veļna pot 83, 1000 Ljubljana, Slovenia 

 

Introduction 

The African golden wolf (Canis anthus) has recently been recognized as a separate canid 

species, occurring within the previously considered north African range of the Eurasian golden jackal 

(Canis aureus). Mostly related to the remoteness of its range and lack of scientific interest, there is poor 

knowledge of basic ecological traits of this new taxonomic entity, namely density of territorial groups, 

group size and social structure.  

Methods 

In this study, we investigate the social ecology of Canis anthus in north-west Africa (Senegal) 

using a multi-method approach based on acoustic surveys, direct observations, camera trapping and 

genetic identification of non-invasive samples (scats, urine and saliva) collected throughout the study 

area, including active den sites. Field sampling was conducted during 12 days in two areas: a protected 

wetland (Djoudj National Park) and a contiguous area dominated by human settlements and agricultural 

fields.  

Results 

Sixty different individuals genetically assigned to African golden wolves were identified using 

a set of 15 microsatellite loci. A total of 30 territorial groups were detected by acoustic and visual 

detection and camera trapping, with an estimated density of 1.5 ï 1.7 groups/10 km2. Mean group size 

was 4.1Ñ1.8 (SD, range: 2-7) individuals with breeding groups showing a mean number of 2.9Ñ0.7 pups 

(range: 2-4). Territorial groups (n=4) showed high relatedness estimates (0.44Ñ0.0) among pack 

members and were composed by an unrelated breeding couple, their respective offspring and one or 

two helpers (Figure W15C10.1). Genealogies of two family groups inferred from non-invasive genetics 

revealed that helpers were closely related to the breeding female (siblings or offspring from previous 

years). The agricultural area located outside the national park showed lower estimates of group density 

but similar values of group size, possibly related to higher levels of human disturbance and persecution 

and/or lower abundance of resources. 

Conclusion 

This study provided a better understanding of the intriguing social life of this new canid species, 

and highlighted the relevance of short but intensive field surveys based on the combination of different 

methods, including non-invasive molecular tools for investigating social systems in elusive species. 
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Table W15C10.1: Number and estimated density of detected territorial groups of African golden wolves in two 

sampling areas in north-west Senegal: ñOutside NPò area (dominated by villages and agricultural fields) and 

ñInside NPò area (dominated by wetlands and natural vegetation in Djoudj National Park). Territorial groups were 

identified based on systematic acoustic surveys and complemented with opportunistic detection from camera 

trapping, direct observations and spontaneous howling. 

 
ñOutside NPò  

sampling area 

ñInside NPò  

sampling area 
Total 

Number territorial groups 9 21 30 

Group density(/ 10 km2) 1.0 ï 1.1 2.0 ï 2.2 1.5 ï 1.7 

 

 
Figure W15C10.1: Genetic relatedness estimates and inferred genealogy of a family group in African golden 

wolves in north-west Senegal. A) Mean relatedness estimates within groups (Groups, n=4), between breeding 

couple in each group (Breeding Couple, n=3) and within population considering all individuals except the 

sampled offspring (Population, n=50). Error bars (line) represent standard deviation from the mean value 

(circle). B) Genealogy of an inferred family group. Circles represent females and squares represent males. 

Black squares/circles indicate unsampled individuals. 
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W16C10 

Some aspects of the golden jackal invasion in the south of Ukraine. 
 

Mykola ROZHENKO * and Vadym KORMYZHENKO 

 

 Introduction 

Since golden jackals colonised southern Ukraine in 1998, significant ecological changes have 

occurred. These include the redistribution of other predators, particularly the red fox (Vulpes vulpes) 

and the raccoon dog (Nyctereutes procyonoides). This study investigates the dynamics of jackal 

colonization, the influence of jackals on other local fauna, and the ways in which jackals use their 

territories. This helps to shed light on ecological changes that have occurred as golden jackals have 

expanded into southern Ukraine. 

Methods 

The study was conducted from 1998 until 2018. During this period 318 golden jackals were 

killed by hunters. Three standardised transects in the Dniester river delta resulted in 507 observations 

of golden jackals during the winter when snow cover was present. Members of the public provided 120 

responses from on golden jackal observations and interactions. Five golden jackals were marked with 

coloured tags to study individual behaviour. Stomach contents of 54 specimens were analysed. Two 

specimens killed by hunters were inspected in the laboratory for the presence of rabies. 

Results 

Separate golden jackal group formation began in March 1998. Group founders were two pairs 

of jackals, which settled along the lower reaches of the Dniester river. They came naturally to this 

region, probably from the Romanian side of the Danube, and were the source of further expansion into 

the area. Research on home ranges provided data on their daily movements foraging and the role played 

by presence and quantity of food. When there is enough food in an area, animals not only visit it 

regularly, but also move around it in a routine fashion, with only slight deviations in movements. 

Transect data in the winter indicated that in the years following the initial jackal colonization, numbers 

of mesopredators ï especially red fox and raccoon dog ï decreased sharply or disappeared for 3-5 years. 

Analysis of jackal stomach contents (n=48) showed that food collection (e.g. of carrion, berries) 

may be more frequent than active hunting. Analysing public reports revealed that, when colonizing, 

jackals use ecological corridors in common with raccoon dogs. Within the research area, these corridors 

extended south to north along the coast and linked up river basins. Vocal communication was also 

investigated. Differences were found between voice signals of lone animals and those in packs. Lone 

animals add a distinct and characteristic sound, unlike the rest of the howl, to the end of the howl.  

Jackals do not show anxiety when 150-200 m from the observer, but they try to avoid encounters when 

humans move towards them. If  the approaching human moves at a tangent to the animal, the jackal may 

not consider it a risk even at distances of 15-20 m. Laboratory examination of two individuals for rabies 

in February 2018 gave positive results.  

Conclusions 

Jackal colonization of natural ecosystems in southern Ukraine has significant influences on the 

native predator guild, leading to redistribution of red foxes and racoon dogs to alternative habitats. 

Predictable routines are an important component of jackal behaviour and could be used to organize 

activities aiming to control jackal numbers. The golden jackal was identified as a rabies carrier. 
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W17C10  

An apex urban predator: the coyote establishes predator functions in 

Chicago, USA. 
 

Stanley D. GEHRT 1*, Chris ANCHOR 2, Shane MCKENZIE 3 and Seth D. NEWSOME 4 

 
1School of Environment and Natural Resources, Ohio State University, USA 

2Forest Preserve District of Cook County 
3Max McGraw Wildli fe Foundation, (mckenzie@mcgrawwildlife.org) 
4University of New Mexico, (newsome@unm.edu) 

 

In recent years, coyotes (Canis latrans) have colonized major metropolitan areas across North 

America. For the past 17 years, we have captured and marked over>1,000 individuals in the Chicago 

area to determine how coyotes function in the urban system. Stable isotope analysis revealed substantial 

inter- and intra-individual variation in diet, although most coyotes continued to consume natural prey, 

even in the most developed parts of the city. In addition to coyotes, we have explored predator effects 

on prey, including Canada geese (Branta canadensis) and white-tailed deer (Odocoileus virginianus), 

and potential competitors such as raccoons (Procyon lotor), striped skunks (Mephitis mephitis), grey 

foxes (Urocyon cinereoargenteus), and feral cats (Felis catus). Coyotes represent the primary predator 

on goose nests (97% of nests monitored), such that they reduce the population growth rate of the resident 

goose population, from 15% to <5%. We are currently measuring white-tailed deer fawn survival within 

urban parks. During 2013-15, 29 of 45 fawns died in their first year (S=0.34, SE=0.06). Predation by 

coyotes was responsible for >80% of mortalities, all of which occurred in the first 30 days following 

birth. Predation rate varied across years, possibly influenced by availability of alternative prey. 

Concurrent monitoring of other mesopredators revealed that coyotes have little direct or indirect effects 

on raccoons and skunks (no predation), but strong intraguild effects on foxes and cats, usually through 

avoidance rather than direct mortality. It appears coyotes influence these species through direct 

predation (e.g., at the nest or neonatal stage for geese and deer) and intraguild competition (foxes, cats). 

Predation by mammalian carnivores had been lacking from urban landscapes across North America.  

The colonization of Chicago by coyotes illustrates their importance at influencing community structure 

through their role as an apex predator. 
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W18P  

Resource partitioning and social behaviour of sympatric African 

wolves and side-striped jackals in Senegal (north-west Africa): an 

approach using camera trapping. 
 

Maria Jo«o PAĐL 1, Pedro MONTERROSO 1, Jorge F. LAYNA 2 and Francisco ĆLVARES 2* 

 
1 CIBIO/InBio ï Centro de Investiga­«o em Biodiversidade e Recursos Gen®ticos, Universidade do Porto, Campus 

Agr§rio de Vair«o, 4485-661 Vair«o, Portugal 
2 Consultores en Iniciativas Ambientales, S.L., 28005 Madrid, Spain 

 

The recently recognized African wolf (Canis anthus) and the side-striped jackal (Canis adustus) 

are two canid species with limited knowledge on their biology and ecological interactions when in 

sympatry. Using camera-trapping data, this study aims to evaluate the social behaviour and patterns in 

the use of a limited resource by these two canid species in Ferlo Nord Wildlife  Reserve (Senegal, north-

west Africa), included in the Sahel ecoclimatic zone. As these sympatric canids were monitored near 

artificial water holes in a semi-arid environment, we hypothesize that species coexistence might be 

facilitated by temporal segregation as a way of minimizing potentially agonistic encounters to a limited 

resource. Nine cameras were deployed at artificial water holes from May 2011 to March 2012 to 

evaluate the number of individuals, their age and patterns of resource use. The most commonly detected 

carnivore species were African wolves (N= 104 detections comprising 49% of all carnivore records) 

and side-striped jackals (N= 71 detections comprising 34% of all carnivore records). Both canid species 

tend to forage alone, as detections of only one individual comprised over 70% of all independent events 

(N= 82 detections for C. anthus and 52 detections for C. adustus). However, both species also exhibited 

social behaviour, with African wolves reaching larger group sizes (up to 5 individuals) than side-striped 

jackals (up to 2 individuals). Both species showed an evident monthly variation in group size, with 

detection rates of single animals being higher in November for C. anthus and in December for C. 

adustus. Presence of pups was only detected in African wolves, with births estimated to have occurred 

in November/December. Both species used waterholes more intensively during nocturnal and 

crepuscular periods, with side-striped jackals showing a more intensive use during night than African 

wolves. There was some temporal segregation between these two canid species (index of activity 

overlap = 0.77), possibly in order to avoid agonistic interactions. This study provides relevant data on 

social behaviour and partitioning of a limited and highly valuable resource (e.g. water) for both species 

in a semi-arid environment. Furthermore, camera-trapping allowed the detection of several endangered 

carnivores in West Africa, such as serval (Leptailurus serval), caracal (Caracal caracal) and striped 

hyena (Hyaena hyaena), reflecting the relevance of Ferlo region for wildlife  conservation. 
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Picture W18P.1: Video frames of side-striped jackals (left) and African wolves (right) obtained by camera-

trapping at artificial water holes in Ferlo region (Senegal, north-west Africa). 
 

 
Figure W18P.1: Detected group size of side-striped jackal (grey bar) and African wolves (black bar), based 

on number of detections by camera-trapping in Ferlo region (Senegal, north-west Africa). 
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W19C10  

Toward a better definition of territoriality: objective classification of 

coyote spatial behaviour. 
 

Justin T. FRENCH 1*, John M. TOMEĻEK 1 and Tyler A. CAMPBELL 2 

 
1 Texas A&M  University, College Station, Texas 77845, USA 

2 East Foundation, San Antonio, Texas, 78216, USA 

 

Many carnivores exclude conspecifics from well-defined areas, resulting in the formation of 

territories. Such territoriality may confer an advantage for breeding and nutritional resources, 

outweighing the costs of defence. Current understanding of coyote (Canis latrans) spatial ecology and 

management assumes that individuals belong to either transient or territorial behaviour classes, though 

some studies acknowledge the existence of additional classes, such as dispersers. Despite recognition 

in the scientific community as a basic aspect of coyote ecology, a review of the literature reveals no 

rigorous basis for bimodal assumptions and other ecologically significant behaviours may exist. An 

objective evaluation of coyote space use and movement behaviour is needed to substantiate or refine 

our understanding of canid behaviour. Although one study described differences between territorial and 

transient behavioural groups, their conclusions assumed a bimodal territorial class paradigm, which was 

not based on an objective analysis of behaviours. We posit that an objective classification of coyote 

space use must be developed. To achieve this goal, we apply a recently proposed analytic framework 

that provides a robust and objective means of classifying spatial behaviour using telemetry data from 

diverse taxa. In essence, the data generate their own classes of behaviour independent of human 

assumptions. We applied this framework to gain an understanding of the types and characteristics of 

behavioural classes exhibited by coyotes. We deployed GPS locating collars on coyotes from an 

unharassed population in southern Texas in 2016, 2017, and 2018. Results reveal considerable variation 

in coyote spatial behaviour that suggests multiple behaviour modes. While intense site fidelity 

consistent with territorial behaviour is clearly evident, alternative ñtransientò strategies exist. Our results 

provide an objective basis for further studies of coyotes, as well as for comparisons to similar taxa. We 

encourage ecologists studying species that engage in territorial behaviour to consider concepts beyond 

the bimodal territorial class paradigm. Other behaviours are evident that carry distinct ecological 

implications. We encourage canid ecologists to consider alternative behaviour modes, and suggest this 

framework not only for describing variation within a species, but also as a means of providing novel 

comparisons between species. 
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Golden jackals in relation to the density of the human population in 

Bosnia and Herzegovina. 
 
Igor TRBOJEVIĹ 1*, Miha KROFEL 2, Tijana TRBOJEVIĹ 3, 4 and Nathan RANC 5, 6 

 
1 University of Banja Luka, Faculty of Sciences, Mladena Stojanoviĺa 2, 78000 Banja Luka, Republic of Srpska, 

Bosnia and Herzegovina 
2 University of Ljubljana, Biotechnical Faculty, Veļna pot 83, 1000 Ljubljana, Slovenia 
3 Independent University of Banja Luka, Faculty of Ecology, Veljka MlaĽenoviĺa 12e, 78000 Banja Luka, 

Republic of Srpska, Bosnia and Herzegovina 
4 Ecology Research Society, Mladena Stojanoviĺa 2, 78000 Banja Luka, Republic of Srpska, Bosnia and 

Herzegovina 
5 Harvard University, Organismic and Evolutionary Biology Department, Cambridge, MA, USA 
6 Fondazione Edmund Mach - Centro Ricerca ed Innovazione, San Michele all'Adige (TN), Italy 

 

Although the presence of golden jackals (Canis aureus) in Bosnia and Herzegovina (B&H)  has 

been recorded since the 1970s, significant increase has been noted only during the last ten years, as 

indicated by the increased number of shot jackals. In the past, only the southern parts of the country 

were inhabited, while today the core area appears to be in the north of the country (0.33 groups/10 kmĮ 

in northern B&H and 0.10 groups/10 kmĮ in central B&H). This is likely connected to lower altitudes 

and lower abundance of gray wolves in this part of the country. An additional potential factor that could 

affect jackal distribution is human density. We provide new data based on legally harvested jackals and 

howling surveys. In total, we collected 176 records of occurrence, i.e. the places where the golden 

jackals were observed across the B&H, from 2006 to 2018 (86 jackal groups detected during acoustic 

survey, 85 hunting records and five historical records). We used official statistical data from the last 

census of the B&H population in 2013 and compared it with occurrence of jackals across the entire 

territory of B&H (143 municipalities). Jackals were registered in 48 (33.6%) municipalities. The most 

frequent observations of jackals (n= 34) was recorded in the area where human population density was 

46-60 persons/km2 (in eight municipalities or 5.6% of the total number of municipalities). The rarest 

observations of jackals (n= 4) was recorded in the area where human population density was 76-90 

persons/km2 (in two municipalities or 1.4%) and six observations of jackals in municipalities with 

human population density from 151-165 persons/km2 (in two municipalities). In the other 38 

municipalities the number of observations of jackals ranged from 12 to 29. Without the observations of 

jackals were municipalities with 121-135 persons/km2 (three municipalities or 2.1% of the total number 

of municipalities) and over the 165 persons/km2 (21 or 14.7% of the total number of municipalities). 

The results suggest that human density affects jackal abundance, most likely through higher 

availability of anthropogenic food sources. Generally, higher proportion of municipalities with jackals 

presence as well as higher number of jackal records were in areas with intermediated in higher human 

densities, although they were absent in the most urban municipalities. 

 

Keywords: Golden jackal, Canis aureus, Bosnia and Herzegovina, human density, municipalities 
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Figure W110C5.1: Observations of jackals in relation to the density of the human population in Bosnia and 

Herzegovina. 

 

 
Figure W110C5.2: Occurrence of jackals in relation to the municipalities in Bosnia and Herzegovina. 
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Chapter 2: Population Ecology and Monitoring 

W21K30  

Canid co-existence in a densely-settled and human-dominated peri-

urban environment. A characterisation of populations and of habitat use 

among jackals, foxes and wolves in the vicinity of the Athens Metro 

area. 
 

Giorgos GIANNATOS 1*, Wieslaw BOGDANOWICZ 2, Hanna PANAGIOTOPOULOU 2, Monika PATRZYK  2, 

Anna SIEKIERA 2, Vaso DALAKOURA  3, Parthena HAITOGLOU 3, J·zsef LANSZKI 4, Eirini LINARDAKI  5 

and Charalampos ALIVIZATOS 1 

 
1 Section of Zoology-Marine Biology, Department of Biology, National and Kapodistrian University of Athens, 

Athens, Greece 
2 Museum and Institute of Zoology, Polish Academy of Sciences, Warsaw, Poland 
3 Parnitha National Park, Athens, Greece 
4 Carnivore Ecology Research Group, Kaposv§r University, Kaposv§r, Hungary 
5 University of West of England, UK 

 

Introduction 

Like other parts of Europe, Greece was a country of declining populations of both the wolf 

(Canis lupus) and the golden jackal (C. aureus) until some 30-40 years ago. Indeed, all three wild canids 

(i.e. the wolf, the golden jackal, and the red fox Vulpes Vulpes) occurring in Greece had the legal status 

of ñverminò through to the mid-1980s and early 1990s, and were ruthlessly persecuted by all means, 

including systematic poisoning. However, following the lifting of the aforementioned ñverminò status, 

the populations of these canids start to rebound, if  at differing pace. The wolf population had started to 

expand by the mid-1980s, while that of the jackal only began to grow again in the late 1990s and early 

21st century. Today, both wolves and jackals have experienced a population recovery in Greece and are 

even expanding their ranges into where they were not present historically. In contrast, the fox always 

remained widespread, with a continuous population across continental Greece, and even on the larger 

islands closer to the coast. One area experiencing major population recoveries is the Attiki  region, in 

which wolves are increasing in numbers rapidly at present, while the population of jackals is 

ñreappearingò, and that of the fox is large and widely distributed within a continuous and universal 

range. The aim of the research detailed here was to detect the presence of established territories of 

wolves and golden jackals, relating these to the presence of the red fox in the Attiki  region in general, 

and the Athens Metro area in particular. The research is ongoing. 

Methods  

¶ searching for signs of wolves, jackals and foxes (tracks, marking areas, kills, dead animals, etc); 

and collecting scats along established transects for the purposes of genetic analysis and an 

assessment of food preferences;  

¶ intensive camera trapping in three periods (winter ï spring 2017, autumn 2017, spring 2018) in 

selected areas (Parnitha National Park);  
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¶ bioacoustic monitoring for the detection of established groups of jackals; 

¶ filtering of sightings and reports on all three wild canids from hikers, hunters, shepherds and 

researchers, personnel from two National Parks, and forestry service information on signs of 

presence, particularly wolf kills.  

During the study a large network of reporters was developed, and over 15 volunteers 

participated actively on field expeditions. 

Results 

Until summer 2018, 2039 camera trap days were deployed, while there were also 15 sign 

transects, 16 bio-acoustic calling stations, 84 scat samples analysed genetically, and 150 scats checked. 

Ultimately, numerous sightings and reports were made available for analysis in regard to western, 

northern and eastern parts of Athens Metro area. 

The wolf reappeared in the area in question after being absent for almost 60 years. The first 

reliable signs of its presence in the area was a deer kill  made in 2011, as followed by a camera-trap 

photo in 2012. Thereafter, the population expanded rapidly, with high population totals achieved to the 

north-west of Athens, in a range centred on Parnitha NP, where at least two large packs were detected. 

Work with the cameras was then able to suggest that their relative abundance is quite great. The main 

prey species for wolves in this area is the red deer, of which individuals killed are usually consumed 

very rapidly, given the large sizes of packs. Scavengers at these and other kills were mainly red foxes. 

However, other scavengers at wolf kills were ï in order of decreasing frequency ï ravens (Corvus corax) 

and crows (C. corone), beech martens (Martes foina), feral dogs and common buzzards (Buteo buteo). 

The presence of the wolves changed the abundance, movements and concentrations of the local 

autochthonous deer herd ï the largest in the country, reduced numbers of feral dogs dramatically, 

increased the number of sightings of ravens, and most probably benefited the fox population. It has also 

raised concerns within the National Park Management Authority, in regard to the long-term impact on 

the areaôs herd of red deer. Concerns were also raised in respect of sightings of wolf-dog hybrids, as 

well as and the presence of wolves in suburban parts of Athens close to the National Park. 

The golden jackal seems to have reappeared in this area in the early 2000s. The last reliable 

sighting before that (in a nearby area) came from the early 1990s. At least two groups of jackals were 

detected via bioacoustic surveys in a coastal area of eastern Attiki , in which there is small-scale 

agricultural activity and limited raising of stock. It is in fact quite possible that the jackal never 

disappeared completely from this area, but rather survived in low numbers, remaining undetected until 

family groups were established. The groups of jackals recorded had ranges distinct from those of 

wolves, though there was co-existence with the ubiquitous red fox.  

Conclusions 

The rapid increase in the population of wolves was facilitated by the abundant base of a large 

wild prey species, even if  concerns have already been raised as regards long-term imbalance in the 

predator (wolf) ï prey (red deer) system, given that red deer are already in decline. Wolves have been 

co-existing with foxes, and have controlled feral dogs, while not generating many complaints regarding 

livestock losses, despite their having reached quite a high population density. However, issues as 

regards hybridisation with dogs and public safety are raised.  

The population trend for the small numbers of jackals re-established in the eastern agro-pastural 

coastal area is unknown. However, increase in the near future is not anticipated, as the anthropogenic 

food supply will  most probably decrease, due to changes in pastoral activities that produce less 

husbandry-related waste, as well as in line with the imposition of stricter regulations regarding disposal. 
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The species is sympatric with foxes and feral/stray dogs, but is clearly excluded from areas nearby in 

which the large population of wolves is present. 

 

 
Figure W21K30.1: Camera trapping detection rates of the 2 most abundant carnivores, ungulates and stray 

dogs in Parnitha National Park during 3 sampling periods. 

 

 
Figure W21K30.2: Canis lupus camera trap detection rate in Parnitha National Park. 
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