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The Hellenic  Zoological  Archives is an
international journal that publishes articles related
to the fauna of Greece, which contain background
data necessary for its knowledge. Such articles can
be bibliographies, lists of species, tables with data,
observations etc.

The articles are published
fascicules at irregular

in English in separate
intervals. They include the

title, the author /s, their addresses, a summary (in
Greek and English; the Editors can provide
assistance with the trans lation if needed), an
introduction, the main text and the references. Each
submission should be sent to the emall
zoologiki@gmail.com in either *doc or *.docx
format. The editorial committee referees them with

th e assistance of external referees.

The articles must be submitted on A4 pages with
top and bottom margins of 2.5 cm and left and right
margins of 3 cm. The title must be centred at the top
letters. Below it, follow the
name(s) of the author(s) (initials and surname) in
capitals and below them, their address/es in small
letters. The chapter headings must be in the center
of the page in small letters. The Latin names of
A species must be in italic. Maps, figures,

- photographs and tables must be in separate pages.

The figure legends must be together in a different
page.

The references must follow the following format :
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.

Author citations in text must be in capital letters.
The journal abbreviations must follow the World List
of Scientific Periodicals.

After the final acceptance and uploading of the
work to the HZS website, each author has the right
to distribut e its work in any way he or she pleases,
but never for profit.

Editorial Committee
S. Giokas, A. Legakis, M. Mylonas & C. Chintiroglou

Subscriptions

Members of the Hellenic Zoological Society and
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Non-members: 100/ year .

Libraries and institutions: 200/ year
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Overview

The Departmentof Biology of the National and KapodistrianUniversity of Athenstogetherwith
BiosfairaNGO Greece,CrispusNGO Sibiu RomaniaandGOldenJAckallnformal studyGroupEurope
(GOJAGE)organizedhe SecondnternationalSymposiunon jackalsandrelatedspecies2IJS.

The aim of the meetingwasto createa fertile groundfor productivediscussiondetweenoviceand
experiencedcientistan thefield of goldenjackal (Canisaureug researchecology,conservatiorand
managementiutalsoon otherrelatedspeciedike Graywolf (Canislupug, African blackbackedackal
(Canismesomelgs sidestripedjackal (Canisadustu$, African wolf (Canisanthug, Ethiopianwolf
(Canissimensiyandcoyote(Canislatrans). Specialfocusof 201821JS: Taxonomy, Monitoring and
SustainableHunting .

During the 21JSwe organizedthe jackalthreedaysecologycourseof 14 hourswith oral lecturesheld

by internationallyrecognizedscientistsin the field of jackal andrelatedspeciescologylike Patricia
Moehlman(Tanzania)ClaudioSillero-Zubiri (UnitedKingdom),JhalaYadvendradeyindia), Nikolai
Spasso\Bulgaria),Matt Hayward(Australia) StanleyGehrt(United Statesof America),Suvi Viranta
(Finland),J - z Isaestki(Hungary),Wi e s BogdanowiczPoland),Du ¢ k o r qSeiibia),Ct | i n
Gherman(Romania),Stoyan Stoyanov(Bulgaria), Miha Krofel (Slovenia)and Giorgos Giannatos
(Greece).

Anastasiod egakis,SymposiunDirector
Professonf Animal Diversity
Departmenbf Biology, NationalandKapodistrianUniversity of Athens,Greece

8

r===z8 | he Book of 21JS is licensed under a Creative Comnidingution-NonCommerciaSharélike 4.0 International



https://sites.google.com/view/2ndjackalsymposium/program
http://creativecommons.org/licenses/by-nc-sa/4.0/

Proceedings of thend International Jackal Symposiym ‘

Marathon BayAttiki Province, Greece 2 Il S
Hell. Zool. Arch, No. 9 Nov 2018

2nd International Jackal Symposium

21JS Scientific Committee

Anastasiod EGAKIS (Greece
Departmenbf Biology, NationalandKapodistrianUniversity of Athens

PatriciaMOEHLMAN (USA)
IUCN/SSCEquid SpecialistGroup,TanzaniaWildlife Researchnstitute,Arusha(Tanzania),
ColumbiaUniversity, New York
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21JSCommunicatiorManagement
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JenniferHATLAUF (Austria)

21JS SecretariatOffice
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Vienna

AleksandraPe N E z (Serbia)
21JSSecretariatOffice

Animal EcologyPhD
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Belgrade

ChristosGEORGIADIS (Greece

Wildlife Biology BSc,Entomoloy PhD
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Marine Biology, Departmenbf Biology,
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W11K30
Cooperativébreedingandfeedingecologyof the Africangoldenjackal

PatriciaD. MOEHLMAN ¥, StevenTEMU 2 andHeribertHOFER?

!EcoHealthAlliance, New York, NY, USA
2Universityof Dar esSalaam;Tanzania
3 Leibniz Institutefor Zoo andWildlife ResearchBerlin, Germany

Researclonthedemographyndreproductivesucces$n a populationof goldenjackalsonthe
Serengetshortgrassplains beganin 1974 andis still continuing.In this study area,goldenjackals
typically producelitters oncea yearduring the wet seasor(Decembetto April) which is a period of
high food availability. Goldenjackalsforagefor invertebratesreptiles,birds and mammalsup to the
sizeof adult Thomson'gyazelleandtheyscavengdérom carcassekilled by largercarnivores.

Most goldenjackalsformedlong-termpair-bondsfor upto 6-8 years,andoftenfor life. Thirty-
six pairsandtheir offspring were observedn the wet seasorduring a 14-yearperiod. Offspring that
remainon the natalterritory are subordinateo their parentsTheydo not marktheterritory, but may
assistin thedefenceof theterritory.

Yearlingjackalswhich werepresentvereobservedo (1) regurgitateo pupsandthelactaing
female,(2) assistin the defenceof theterritory, and(3) restat the denandguardthe pups.Individuals
thatprovidedfood werecountedasé n -parentaf e e dyearlisgsthatwereobservedatthe denbut
did not providefood to the pupsor the lactatingfemalewere countedasé p e r i pReprodactive 6 .
succesi goldenjackalswasdefinedasthe numberof pupssurvivingto 14 weeksof age,anagewhen
theyareweanedandhaveachievednoderateroficiencyin foraging.

We assumedhatthe behaviouraparentgqterritorial pair) werethe geneticparentof thelitter
bornandraisedon their territory, aswe hadno geneticsampledo testparentagendrelatednessT his
wasa reasonablassumptiorbecaus®©NA microsatelliteanalyse®n 10 goldenjackalfamiliesin the
samestudyareabetweer2002and2008revealedhatthe pairsactingasbehaviouraparentsverealso
geneticparentsandhelperswerethe offspring of the parentaterritorial pairsandfull sibsto the pups
whichtheywerehelping

Factorsinfluencingreproductivesuccessveredeterminedy a generalinear modelin which
the dependentariablewasnumberof surviving pupsandthe predictorvariableswere(1) the number
of nonparentalfeeders(2) the variationin seasonatainfall asanindex of environmentalariability
andquality, and(3) the potentialexposureo parvovirus.We classifiedthe years19851990asyears
whereadultsandpupswerepotentiallyexposedandthe years19771984asthosewhenexposurewas
unlikely.

A breedingpair without assistanceaisedl1.17 youngon averaggN = 24). Therewasa clear
and strongeffect of the numberof provisioningadults (breedingpair plus nonparentalfeeders)on
reprodictive successn goldenjackals. The addition of one nonparentalfeederto the numberof
provisioningadultswasworth 0.858 youngoncethe effectsof variability in rainfall and absenceof

* tan.guides@habari.co, gdmbhf@aol.com
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parvovirushadbeentakeninto account.The presencef parvoviruswasresponsibldor a decreasén
survivalof 0.509pups.

| =

Picture W11K30.1:G o | de i acka at her and pups, Januart
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W12K30
Adaptability, sociality and successin the wonderfully adaptable

Canidae

ClaudioSILLERO-ZUBIRI *

WildCRU, Zoology DepartmentUniversity of Oxford, UK
Char, IUCN SSCCanidSpecialistGroup

To understandully the biology of foxes, dogsand wolves, to appreciatetheir role in the
ecosystenandthe threatstheyface,we mustknow of severalthingsconcerninghe modernCanidae,
the mostcosmopolitanCarnivorafamily. Adaptedfor the cursorialpursuitof preyin relatively open
environmentsthe Canidaearecharacteredby a greatflexibility of diet, opportunisticandadaptable
behaviour,and complexsocial organisationwith much variation within and betweenspecies.Their
greatadaptabilityhasenabledhemto flourishin mostconditions,andtheytendto overlapwith human
endeavourasshownby their capacityto evokestrongpositive or negativefeelingsin people. While
generalistanidspeciesalthoughoftenfacingindiscriminatepersecutiontendto be morewidespread
and common,thosewith restrictedrangesor with a narrowerecologicalniche are morelikely to be
threatenedThis is particularlypoignantfor cooperativebreedingspeciesuchasgray wolves,dholes
andAfrican wild dogs.While packliving canidsarestill foundacrossvastareastheir greatemeedfor
abundanprey, highmobility andcompetitionfrom otherlargecarnivoregenderthemhighly vulnerable
to perseutionandhabitatfragmentationandfacinga bleakconservatioroutlook. Flourishingin most
conditionswild canidstendto overlapwith peopleandtheirdomestiadogs.lt is free-rangingdomestic
dogswhich paradoxicallythreatermanywild canidspeciesthroughhybridization,competitionandas
vectorsof disease.

* claudio.sillero@zo0.0x.ac.uk
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W13C10
Synanthropicto misanthropic: dynamic behavioural responsesby

coyotesto urbanization

E. HanceELLINGTON" andStanleyD. GEHRT
Schoolof EnvironmentandNaturalResourcesQhio StateUniversity, Columbus OH, USA

Wildlife canrespondto urbanizationpositively (synanthropic)or negatively(misanthropic),
but for somespeciegheresponseo urbanizatiorvaries.We appliedconceptdrom foragingtheoryto
predictsynanthropicand misanthropicpatternsof spaceuseand movementbehaviourof the coyote
(Americanjackal;Canislatrans) alonganurbanizatiorgradientn the Chicagometropolitararea USA.
We estimatedhome range size and complexity, and characteristicof three movementbehaviours
(encampedforaging,andtraveling) using Hidden Markov movementmodels.We found evidenceof
misanthropyas urbanizationincreasedrom moderateto high levels: coyote home rangesize and
complexity increasedand both time spentencampedand time spenttraveling increasedelative to
foraging. Conversely,we found evidenceof both synanthropyand misanthropyas urbanization
increasedrom low to moderatelevels: coyote home rangesize decreasedhome rangecomplexity
increasedandtime spentencampedlid not change Althoughthe spatialandbehaviouralesponsesf
coyotes to urbanization became increasingly misanthropic as urbanization increased, coyotes
successfullyoccupied core urban landscapesOur study demonstrateghat wildlife responsedo
urbanizationcan be dynamicrelative to the degreeof urbanizationand representone of the first
descriptionf largecarnivorespacaiseandmovemenin a coreurbanlandscape.

* e.hance.ellinpn@gmail.com
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W14C10
Social learning in coyotes:the role of neophobia,social rank and
reward

JulieYOuNGgY', LauraTouzoT?, StaceyP. BRUMMER ® andDavid JOLLEY 3

1Utah StateUniversity& USDA NationalWildlife ResearctCenter,USA
2Departmenbf Biology, University of GrenobleAlpes, Grenoble France
3USDA northwesRC PredatoiResearcliracility, USA

Sociallearninghasimportantecologicalandevolutionaryconsequencdsut therole of certain
factors,suchassocid rank, neophobig(i.e., avoidanceof novel stimuli), persistenceandtaskreward
associatioror type,remainpoorly understoodWe usedfive tasksto examinetherole of thesefactors,
especiallysocialrankandobjectneophobia,n sociallearningby captivecoyoteqCanislatrans). Task
1 involved individual animalsand eliminatedobject neophobiaby familiarizing the subjectsto the
testingapparatugrior to testing.Tasks2 and 3 usedmatedpairsto assessocialrank, andincluded
objectneophobiabutdifferedin thattask3 decoupledhefoodrewardfrom thetestingapparatusTasks
4 and5testedheability of coyotego learnfrom anegativeexperienceln Task4, acoyotewascaptured
in a leghold trap, while 6 nonrelated coyotesobservedand were then presentedwith a trap and
comparedo controlcoyoteghatdid notobserveaconspecifiqgettrappedin task5, thetrapwasplaced
with a matedmalefemalepair of coyotes.Onceonewas caught,the matebecamethe observerand
testedwith anothertrap. For Tasks1-4 we comparedperformancebetweencoyotesthat receiveal a
demonstratiorfrom a conspecificto control animalswith no demonstratiorprior to testing.Coyotes
displayedsocial learning during Tasks1, 2, and 5, with persistencebeing importantto individual
succesi Tasksl-3. CoyoteghatobservedidemonstratoperformTasksl and2 weremoresuccessful
andpersistenthancontrol coyotes Most coyoteswereunableto performTask3, includingthosewith
demonstratordNeophobiameasure@slatencyto approachhe object,did no vary by treatmengroup
or socialrank.Socialrankdid notinfluencesuccesst Tasks2 or 3 but dominantindividualswerethe
only individuals we observedo succeedand were more persistentat Task 3. Observerand control
coyoteswereequallylikely to setoff atrapin Task4, butobserversn task5 weremorelikely to avoid
traps.Theseresultssuggestoyotesusesociallearningof food-basedasksor whenthe demonstrator
is sociallyrelated butdecouplingof thefood rewardor socialrelationshipreducegheir sociallearning
capabilities.This study contributesto understandinghe mechanismsainderlying how animalsgain
informationabouttheir environment.

* julie.young@usu.edu
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W15C10
Social ecology of the African golden wolf in northhwest Senegal:

insightsfrom field andmoleculamoninvasivetools

Pat rQLdj RaquelGODINHO !, M- n NAKAMURA 1, JorgeF. LAYNA 2, Miha KROFEL ® and
FranciscaCLVARES *

ICIBIO/InBioi Centrodel n v e s temBjaglivetsidadee ReaursosG e n ® t Unieersisladedo Porto,Campus
Agr &eV aoi 4486661V a i rPertagal

2Consultore®nlniciativasAmbientalesS.L., 28005Madrid, Spain

SDepartmenbf Forestry BiotechnicalFaculty,University of Ljubljana V e | po&83,1000Ljubljana, Slovenia

Introduction

The African goldenwolf (Canis anthug has recently beenrecognizedas a separatecanid
speciespccuring within the previouslyconsideredorth African rangeof the Eurasiangoldenjackal
(Canisaureus. Mostly relatedto theremotenessf its rangeandlack of scientificinterestthereis poor
knowledgeof basicecolodcal traits of this newtaxonomicentity, namelydensityof territorial groups,
groupsizeandsocialstructure.

Methods

In this study,we investigatethe socialecologyof Canisanthusin north-westAfrica (Senegal)
usng a multi-methodapproachbasedon acousticsurveys,direct observationscameratrappingand
geneticidentificationof noninvasivesampleqscats,urine andsaliva) collectedthroughoutthe study
areajncludingactivedensites.Field samplingwasconductediuring 12 daysin two areasa protected
wetland(Djoudj NationalPark)anda contiguousareadominatedyy humansettlementandagricultural
fields.

Results

Sixty differentindividualsgeneticallyassignedo African goldenwolveswereidentified using
a setof 15 microsatelliteloci. A total of 30 territorial groupswere detectedby acousticand visual
detectionandcamerarapping,with anestimateddensityof 1.57 1.7 groups/1km?. Meangroupsize
was4 . 1 NSD,rahge2-7) individualswith breedinggroupsshowingameamumberof 2 . 9 p@ps 7
(range: 2-4). Territorial groups (n=4) showedhigh relatednessestimaes ( 0 . 4 4dWong park
membersand were composedy an unrelatedbreedingcouple,their respectiveoffspring and one or
two helpergFigureW15C101). Genealogiesf two family groupsinferredfrom non-invasivegenetics
revealedhat helperswerecloselyrelatedto the breedingfemale(siblingsor offspring from previous
years).Theagriculturalarealocatedoutsidethe nationalparkshowedower estimate®f groupdensity
butsimilar valuesof groupsize,possiblyrelatedto higherlevelsof humandisturbancendpersecution
and/orlower abundancef resources.

Conclusion

Thisstudyprovidedabetterunderstandingf theintriguing sociallife of thisnew canidspecies,
andhighlightedtherelevanceof shortbutintensivefield surveysbasedn thecombinationof different
methodsjncludingnonrinvasivemoleculartoolsfor investigatingsocialsystemsn elusivespecies.

* patriciaisgil@gmail.com
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Table W15C10.1: Numberandestimateddensityof detectederritorial groupsof African goldenwolvesin two
samplingareasin northwest Senegalii Ou t B P drea(dominatedby villages and agriculturalfields) and
fi 1 dediP area(dominatedby wetlandsandnaturalvegetatiorin Djoudj NationalPark).Territorial groupswere
identified basedon systematicacousticsurveysand complementedvith opportunisticdetectionfrom camera
trapping,directobservationgindspontaneoulowling.

AOutNPa@e Al ndNPde
. . Total
samplingarea samplingarea
Numberterritorial groups 9 21 30
Groupdensity/ 10 knv?) 107 1.1 2.01 2.2 1.57 1.7
A B)
[
o @
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: ®
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Figure W15C10.1:Genetic relaténess estimates and inferred genealogyfafraly groupin African golden
wolves innorthwestSenegal. A) Mean relatedness estimates within groups (Groups, n=4), between b
couple in each group (Breedir@puple, n=3) and within population considgyiall individuals except the
sampled offspring (Population, n=50). Error bars (line) represent standard defratiothe mean value
(circle). B) Genealogy of an inferred family group. Circles represent females and squares represet
Black squaresircles irdicate unsampled individuals.
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W16C10
Someaspect®f the goldenjackalinvasionin the southof Ukraine

Mykola RozZHENKO ™ andVadymK ORMYZHENKO

Introduction

SincegoldenjackalscolonisedsouthernUkrainein 1998,significantecologicalchangesave
occurred.Theseincludethe redistributionof otherpredatorsparticularlythe red fox (Vulpesvulpes
and the raccoondog (Nyctereutesprocyonoides This study investigatesthe dynamicsof jackal
colonization,the influence of jackalson otherlocal fauna,andthe waysin which jackalsusetheir
territories. This helpsto shedlight on ecologicalchangeghat haveoccurredas goldenjackalshave
expandednto southerrJkraine.

Methods

The studywas conductedrom 1998 until 2018. During this period 318 goldenjackalswere
killed by hunters.Threestandardisettansectsn the Dniesterriver deltaresultedin 507 observations
of goldenjackalsduringthewinter whensnowcoverwaspresentMembersof the public provided120
responsefrom on goldenjackal observationsandinteractions Five goldenjackalswere markedwith
colouredtagsto studyindividual behaviour Stomachcontentsof 54 specimensvere analysed Two
specimenilled by hunterswvereinspectedn thelaboratoryfor the presencef rabies.

Results

Separatgoldenjackal groupformationbeganin March 1998.Groupfoundersweretwo pairs
of jackals which settledalongthe lower reachesof the Dniesterriver. They camenaturally to this
region,probablyfrom the Romaniarsideof the Danube andwerethe sourceof furtherexpansiorinto
thearea Researclon homerangesprovideddataontheir daily movementgoragingandtherole played
by presenceand quantity of food. When thereis enoughfood in an area,animalsnot only visit it
regularly, but also move aroundit in a routine fashion,with only slight deviationsin movements.
Transectatain thewinterindicatedthatin the yearsfollowing theinitial jackal colonizationnumbers
of mesopredatorsespeciallyredfox andraccoorndogi decreaedsharplyor disappearetbr 3-5 years.

Analysisof jackalstomactcontent{n=48)showedhatfood collection(e.g.of carrion,berries)
may be more frequentthan active hunting. Analysing public reportsreveal@ that, when colonizing,
jackalsuseecologicalcorridorsin commonwith raccoordogs.Within theresearclareathesecorridors
extendedsouthto north along the coastand linked up river basins.Vocal communicationwas also
investigatedDifferenceswere found betweervoice signalsof lone animalsandthosein packs.Lone
animalsadda distinctandcharacteristicound,unlike therestof the howl, to the endof the howl.
Jackalsdo not showanxietywhen150-200m from the observerbuttheytry to avoidencountersvhen
humanganovetowardsthem.If theapproachindqiumanmovesatatangento theanimal,thejackalmay
notconsideiit arisk evenatdistance®f 15-20 m. Laboratoryexaminatiorof two individualsfor rabies
in February2018gavepositiveresults.

Conclusions

Jackalcolonizationof naturalecosystems southerrJkrainehassignificantinfluencesonthe
native predatorguild, leadingto redistributionof red foxes and racoondogsto alternativehabitats.
Predictableroutinesare an importantcomponentof jackal behaviourand could be usedto organize
activitiesaimingto controljackalnumbersThegoldenjackalwasidentifiedasarabiescarrier.

* rogenkonikolaj@gmail.com

19

=8 he Book of 21JS is licensed under a Creative Commdm&ution-NonCommercialSharélike 4.0 International



https://sites.google.com/view/2ndjackalsymposium/program
http://creativecommons.org/licenses/by-nc-sa/4.0/
mailto:rogenkonikolaj@gmail.com

Proceedings of thend International Jackal Symposiym

Marathon BayAttiki Province, Greece 2 Il s
Hell. Zool. Arch, No. 9 Nov 2018

2nd International Jackal Symposium

W17C10
An apexurbanpredator:the coyote establishegpredatorfunctionsin

Chicago,USA.

StanleyD. GEHRTY, ChrisANCHOR?, ShaneMcKENzIE ® andSethD. NEwsOME*

1Schoolof EnvironmentandNaturalResourcesQhio StateUniversity, USA
2ForestPreserveDistrict of Cook County

3Max McGrawWildli fe Foundation(mckenzie @ mcgrawwildlife.olg
4University of New Mexico, (newsome@unm.edlu

In recentyears,coyoteg(Canislatrans) havecolonizedmajor metropolitanareasacrossNorth
America.For the past17 years,we havecapturedandmarkedover>1,000individualsin the Chicago
areato determinenow coyotedunctionin theurbansystemStableisotopeanalysigevealedsubstantial
inter- andintra-individual variationin diet, althoughmostcoyotescontinuedto consumenaturalprey,
evenin the mostdevelopedartsof the city. In additionto coyoteswe haveexploredpredatoreffects
on prey, including Canadageesg(Branta canadensisandwhite-tailed deer(Odocoileusvirginianug,
and potentialcompetitorssuchasraccoongProcyonlotor), striped skunks (Mephitismephiti, grey
foxes(Urocyoncinereoargenteysandferalcats(Felis catug. Coyotesrepresenthe primarypredator
ongooseest497%of nestanonitored) suchthattheyreducehepopulationgrowthrateof theresident
goosepopulationfrom 15%to <5%.We arecurrentlymeasuringvhite-taileddeerfawn survivalwithin
urbanparks.During 201315, 29 of 45 fawnsdiedin their first year(S=0.34,SE=0.06) Predationby
coyoteswasresponsibldor >80% of mortalities,all of which occurredin the first 30 daysfollowing
birth. Predationrate varied acrossyears, possibly influenced by availability of alternative prey.
Concurrentmonitoringof othermesopredatonevealedha coyoteshavelittle directorindirecteffects
onraccoonsandskunks(no predation) put strongintraguild effectson foxesandcats,usuallythrough
avoidancerather than direct mortality. It appearscoyotesinfluence these speciesthrough direct
predation(e.g.,atthenestor neonataktagefor geeseanddeer)andintraguildcompetition(foxes,cats).
Predationby mammaliancarnivoreshad beenlacking from urbanlandscapescrossNorth America.
Thecolonizationof Chicagoby coyotesllustratestheirimportanceatinfluencingcommunitystructure
throughtheir role asanapexpredator.

" gehrt.1@osu.edu
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Resourcepartitioning and social behaviour of sympatric African
wolves and sidestriped jackals in Senegal(northhwest Africa): an
approachusingcamerdarapping

MariaJ o #20p I}, PedroMONTERROSO!, JorgeF. LAY NA 2 andFranciscaCLVARES %

1CIBIO/InBioT Centrodel n v e s teinRjoaliversidadee Recurso$ e n ® t Unicecsidadelo Porto,Campus
Agr eV aoi 4485661V a i rPertogal
2Consultoresn IniciativasAmbientalesS.L., 28005Madrid, Spain

Therecentlyrecognizedifrican wolf (Canisanthug andtheside stripedjackal(Canisadustu¥
are two canid specieswith limited knowledgeon their biology and ecologicalinteractionswhenin
sympatry.Using cameratrappingdata,this studyaimsto evaluatehe socialbehaviourandpatternsn
theuseof alimited resourcéoy thesewo canidspeciesn FerloNord Wildlife ReservdSenegalnorth
westAfrica), includedin the Sahelecoclimaticzone.As thesesympatriccanidswere monitorednear
artificial waterholesin a semiarid environmentwe hypothesizethat speciescoexistencemight be
facilitatedby temporalsegregatiomsaway of minimizing potentiallyagonisticencounters$o alimited
resource Nine cameraswere deployedat artificial water holesfrom May 2011 to March 2012 to
evaluatehenumberof individuals,theirageandpatternsof resourcaise. Themostcommonlydetected
carnivorespeciesvere African wolves (N= 104 detectionscomprising49% of all carnivorerecods)
andsidestripedjackals(N= 71 detectionzomprising34%of all carnivorerecords)Both canidspecies
tendto foragealone,asdetection®f only oneindividual comprisecver70%of all independengvents
(N=82detectiondor C. anthusand52 detectiongor C. adustu$. However bothspecieslsoexhibited
socialbehaviourwith African wolvesreachindargergroupsizes(upto 5 individuals)thansidestriped
jackals(up to 2 individuals). Both speciesshowedan evidentmonthly variationin group size,with
detectionratesof single animalsbeing higherin Novemberfor C. anthusandin Decemberfor C.
adustusPresencef pupswasonly detectedn African wolves,with birthsestimatedo haveoccurred
in November/DecemberBoth speciesused waterholesmore intensively during nocturnal and
crepusculaperiods,with sidestripedjackalsshowinga moreintensiveuseduring night thanAfrican
wolves. There was sometemporal segregatiorbetweenthesetwo canid species(index of activity
overlap= 0.77),possiblyin orderto avoid agonisticinteractionsThis studyprovidesrelevantdataon
socialbehaviourandpartitioningof alimited andhighly valuableresourcge.g.water)for bothspecies
in asemiarid environmentFurthermorecameratrappingallowedthe detectiorof severakendangered
carnivoresin WestAfrica, suchasserval(Leptailurusserva), caracal(Caracal caracal) andstriped
hyena(Hyaenahyaeny, reflectingtherelevanceof Ferloregionfor wildlife conservation.

* falvares@cibio.up.pt
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Plcture W18P 1: Video frames of 5|d6tr|ped pckals (left) and African Wolves (right) obtained by came
trapping at artificial water holes in Ferlo region (Senegaith-westAfrica).
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Figure W18P1: Detected group size of sigtriped jackal (grey bar) and African wolves (black bar), be
on number of detections by camérapping in Ferlo region (Senegabrth-westAfrica).
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W19C10
Toward a better definition of territoriality: objective classificationof

coyotespatialbehaviour

JustinT. FRENCHY, JohnM. TOME | E'landTyler A. CAMPBELL ?

1TexasA&M University, CollegeStation, Texas77845,USA
2EastFoundationSanAntonio, Texas,78216,USA

Many carnivoresexcludeconspecificdrom well-definedareasresultingin the formation of
territories. Such territoriality may confer an advantagefor breeding and nutritional resources,
outweighingthe costsof defence Currentunderstandingf coyote(Canislatrans) spatialecologyand
managemendssumeshatindividualsbelongto eithertransientor territorial behaviourclassesthough
somestudiesacknowledgedhe existenceof additionalclassessuchasdispersersDespiterecognition
in the scientfic communityasa basicaspecif coyoteecology,a review of the literaturerevealsno
rigorousbasisfor bimodal assumptionsnd other ecologicallysignificant behavious may exist. An
objectiveevaluationof coyae spaceuseand movementiehaviouris neededo substantiater refine
ourunderstandingf canidbehaviour Althoughonestudydescribedlifferencesdbetweerterritorialand
transienbehavioual groups their conclusionassumed bimodalterritorial classparadigmwhichwas
not basedon an objectiveanalysisof behavious. We posit that an objectiveclassificationof coyote
spaceusemustbe developedTo achiee this goal, we apply a recentlyproposedanalyticframework
that providesa robustandobjectivemeansof classifyingspatialbehaviourusingtelemetrydatafrom
diversetaxa. In essencethe data generatetheir own classesof behaviourindependenbf human
assumptionsWe appliedthis frameworkto gain an understandingf the typesand characteristicof
behavioual classesexhibited by coyotes.We deployedGPS locating collars on coyotesfrom an
unharassegopulationin southerriTexasin 2016,2017,and2018.Resultgevealconsiderableariation
in coyote spatial behaviourthat suggestsmultiple behaviour modes. While intense site fidelity
consistenwith territorial behaviouis clearlyevident alternativeil t r a nstategie®kisi Ourresults
provideanobjectivebasisfor furtherstudiesof coyotesaswell asfor comparisonso similar taxa.We
encouragecologistsstudyingspeciegshatengagen territorial behaviourto considerconceptdeyond
the bimodal territorial class paradigm.Other behavious are evidentthat carry distinct ecological
implications.We encourageanidecologistdo consideralternativebehaviourmodes andsuggesthis
frameworknot only for describingvariationwithin a speciesput alsoasa meansof providing novel
comparisondpetweerspecies.

* jtirench@tamu.edu
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W110C5
Goldenjackalsin relationto the densityof the humanpopulationin
BosniaandHerzegovina

Igor TRB 0J E V Miha KROFEL?, TijanaTR B 0J E ¥4ahdNathanRANC >°

1University of BanjaLuka, Facultyof SciencesMladenaSt o j a 8, 38000BaajaLuka, Republicof Srpska,
BosniaandHerzegovina

2Universityof Ljubljana, Biotechnical Faculty,V e | po&83,1000Ljubljana, Slovenia

3 IndependentUniversity of Banja Luka, Faculty of Ecology, Veljka M| a L e ni®e, 78008 Banja Luka,
Republicof SrpskaBosniaandHerzegovina

4 Ecology ResearchScciety, MladenaSt o j a r2,078000 Banja Luka, Republic of Srpska,Bosnia and
Herzegovina

5HarvardUniversity, OrganismicandEvolutionaryBiology DepartmentCambridgeMA, USA

6 Fondazion&EdmundMach - CentroRicercaed Innovazione SanMicheleall'Adige (TN), Italy

Althoughthe presencef goldenjackals(Canisaureug in BosniaandHerzegovindB&H) has
beenrecordedsincethe 1970s,significantincreasehasbeennotedonly during the lastten years,as
indicatedby the increasechumberof shotjackals.In the past only the southernpartsof the country
wereinhabited while todaythe coreareaappearso bein thenorthof thecountry(0.33groups/1k m]
in northernB&H and0.10groups/1k mih centralB&H). Thisis likely connectedo lower altitudes
andlower abundancef graywolvesin this partof thecountry.An additionalpotentialfactorthatcould
affectjackaldistributionis humandensity.We providenewdatabasedn legally harvestegackalsand
howling surveys.In total, we collected176 recordsof occurrencej.e. the placeswherethe golden
jackalswereobservedacrosshe B&H, from 2006to 2018(86 jackal groupsdetectedduring acoustic
survey,85 huntingrecordsandfive historicalrecords).We usd official statisticaldatafrom the last
censusof the B&H populationin 2013 and comparedt with occurrenceof jackalsacrossthe entire
territory of B&H (143 municipalities). Jackalsvereregisteredn 48 (33.6%)municipalities. The most
frequentobservation®f jackals(n=34) wasrecordedn theareawherehumanpopulationdensitywas
46-60 persons/kra(in eight municipalitiesor 5.6% of the total numberof municipalities).The rarest
observation®f jackals(n= 4) wasrecordedin the areawherehumanpopulationdensitywas 76-90
persons/krh (in two municipalitiesor 1.4%) and six observationf jackalsin municipalitieswith
human population density from 151-165 persons/krh (in two municipalities). In the other 38
municipalitiesthe numberof observationsf jackalsrangedirom 12 to 29. Withoutthe observation®f
jackalsweremunicipalitieswith 121-135persons/krh(threemunicipalitiesor 2.1%of thetotal number
of municipalities)andoverthe 165persons/kri(21 or 14.7%of the total numberof municipalities).

The resultssuggesthat humandensityaffectsjackal abundancemostlik ely throughhigher
availability of anthropogeni¢ood sourcesGenerally higherproportionof municipalitieswith jackals
presencaswell ashighernumberof jackalrecordswerein areaswith intermediatedn higherhuman
densitiesalthoughtheywereabsentin the mosturbanmunicipalities.

Keywords:Goldenjackal, Canisaureus BosniaandHerzegovinahumandensity, municipalities

* igortrbojevic@yahoo.com

24

=8 he Book of 21JS is licensed under a Creative Commdm&ution-NonCommercialSharélike 4.0 International



https://sites.google.com/view/2ndjackalsymposium/program
http://creativecommons.org/licenses/by-nc-sa/4.0/
mailto:igortrbojevic@yahoo.com

Proceedings of thend International Jackal Symposiym ‘

Marathon BayAttiki Province, Greece 2 I] s
Hell. Zool. Arch, No. 9 Nov 2018

2nd International Jackal Symposium

Persons / s km
=15

C 11630

] 31-45

3 46- 66

0 a1-78

B 76 -

o0 - 1S

B 06 - 120 Jackals

B 21138

R ® Acoutic data Vientenegro

IS0 168 ® Shat data

B # Historical data
3 % - T i

Figure W110C51: Observations of jackals in relation to the dgnsi the human population in Bosnia ai
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Figure W110C52: Occurrence of jackals in relation to the municipalities in Bosnia and Herzegovina
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Chapter2: PopulationEcologyandMonitoring

W21K30
Canid co-existencein a denselysettledand humandominatedpert

urban environmentA characterisationf populationsandof habitatuse
amongjackals,foxesandwolvesin the vicinity of the AthensMetro
area

GiorgosGIANNATOS ¥, WieslawBOGDANOWICZ 2, HannaPANAGIOTOPOULOU 2, Monika PATRZYK 2,
Anna SEEKIERA 2, VasoDALAKOURA 3, ParthenddAIToGgLou 3, J - z IsAeSEKI 4, Eirini LINARDAKI ®
andCharalanposALIVIZATOS 1

1Section of ZoologyMarine Biology,Departmenbf Biology, Nationaland KapodistrianUniversity of Athens,
Athens,Greece

2Museum ad Institute of Zoology Polish Academyof SciencesyWarsaw,Poland
3ParnithaNationalPark,Athens,Greece

4 CarnivoreEcologyResearclGroup,K a p o #/niversity,K a p o sHungary,

5 University of West of England, UK

Introduction
Like other partsof Europe,Greecewas a country of declining populationsof both the wolf
(Canislupug andthegoldenjackal(C. aureus until some30-40yearsago.Indeed all threewild canids
(i.e.thewolf, thegoldenjackal,andtheredfox VulpesVulpeg occurringin Greecehadthelegalstatus
of A v e r thiouglito the mid-1980sandearly 1990s,andwereruthlesslypersecutedby all means,
includingsystematigoisoning.However following thelifting of theaforementionedv e r nstatus)
the populationsof thesecanidsstartto reboundjf atdiffering pace.Thewolf populationhadstartedo
expandby the mid-1980s while thatof thejackalonly beganto grow againin thelate 1990sandearly
21% century.Today,bothwolvesandjackalshaveexperienceé populationrecoveryin Greeceandare
evenexpandingheir rangesinto wherethey werenot presentistorically. In contrastthe fox always
remainedwidespreadwith a continuougpopulationacrosscontinentalGreeceandevenon thelarger
islandscloserto the coast.One areaexperiencingnajor populationrecoveriess the Attiki region,in
which wolves are increasingin numbersrapidly at present,while the population of jackals is
ir eapp adthatof théfox is large andwidely distributedwithin a continuousand universal
range.The aim of the researchdetailedherewasto detectthe presenceof establishederritories of
wolvesandgoldenjackals,relatingtheseto the preseie of theredfox in the Attiki regionin general,
andthe AthensMetro areain particular.Theresearchs ongoing.
Methods
1 searchindor signsof wolves jackalsandfoxes(tracks,markingareaskills, deadanimals gtc);
and collecting scatsalong establishedransectgor the purposesof geneticanalysisand an
assessmerf food preferences;
1 intensivecamerarappingin threeperiods(winteri spring2017,autumn2017,spring2018)in
selectedareagParnithaNationalPark);

* giannatos@biol.uoa.gygiannatos@gmail.com
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1 bioacoustianonitoringfor the detectionof establishedroupsof jackals

9 filtering of sightingsandreportson all threewild canidsfrom hikers, hunters,shepherdsind
researchergersonnefrom two National Parks,andforestry serviceinformationon signsof
presenceparticularlywolf kills.

During the study a large network of reporterswas developed,and over 15 volunteers
participatedactivelyon field expeditions.

Results

Until summer2018, 2039 cameratrap dayswere deployed,while there were also 15 sign
transects]6 bio-acousticcalling stations 84 scatsamplesanalysedyenetically,and150scatschecked.
Ultimately, numeroussightingsand reportswere madeavailablefor analysisin regardto western,
northernandeasterrpartsof AthensMetro area.

Thewolf reappearedh the areain quegion after beingabsentfor almost60 years.The first
reliable signsof its presencen the areawasa deerkill madein 2011, asfollowed by a cameratrap
photoin 2012.Thereafterthe populationexpandedapidly, with high populationtotalsachievedo the
northwestof Athens,in arangecentredon ParnithaNP, whereat leasttwo largepacksweredetected.
Work with the camerasvasthenableto suggesthattheir relaive abundancés quite great. The main
prey speciedor wolvesin this areais the red deer,of which individualskilled areusuallyconsumed
very rapidly, giventhelargesizesof packs.Scavengerat theseandotherkills weremainly red foxes.
However otherscavengeratwolf kills werel in orderof decreasindrequencyi ravengCorvuscorax
andcrows(C. corong, beechmartengMartesfoina), feral dogsandcommonbuzzardgButeo buteg.
The presenceof the wolves changedthe abundancemovementsand concentrationsof the local
autochthonousleerherdi the largestin the country, reducednumbersof feral dogsdramatically,
increasedhe numberof sightingsof ravensandmostprobablybenefitedhefox population It hasalso
raisedconcernswithin the NationalParkManagemenAuthority, in regardto thelong-termimpacton
thea r eleerdlaf red deer.Concernsaverealsoraisedin respectof sightingsof wolf-dog hybrids,as
well asandthe presencef wolvesin suburbarpartsof Athenscloseto the NationalPark.

The goldenjackal seemgo havereappearedh this areain the early 2000s.The last reliable
sightingbeforethat(in a nearbyarea)camefrom the early 1990s.At leasttwo groupsof jackalswere
detectedvia bioacousticsurveysin a coastalareaof easternAttiki, in which thereis smallscale
agricultural activity and limited raising of stock. It is in fact quite possiblethat the jackal never
disappearedompletelyfrom this areabut rathersurvivedin low numbersyremainingundeteted until
family groupswere establishedThe groupsof jackals recordedhad rangesdistinct from thoseof
wolves,thoughtherewasco-existencewith the ubiquitousredfox.

Conclusions

Therapidincreasdn the population of wolveswasfacilitated by the abundanbaseof alarge
wild prey speciesgvenif concernshavealreadybeenraisedasregardslongtermimbalancein the
predator(wolf) T prey(reddeer)systemgiventhatred deer arealreadyin decline.Wolveshavebeen
co-existingwith foxes,andhavecontrolledferal dogs,while notgeneratingnanycomplaintsegarding
livestock losses,despitetheir having reachedquite a high populationdensiy. However,issuesas
regardshybridisationwith dogsandpublic safetyareraised.

Thepopulationtrendfor thesmallnumbersf jackalsre-establishedh theeasterragropastural
coastalareais unknown.However,increasan the nearfutureis not anticipated asthe anthropogenic
food supply will most probably decreasedue to changesin pastoralactivities that produceless
husbandryrelatedwaste aswell asin line with theimpositionof stricterregulationgegardinglisposal.

27

=8 he Book of 21JS is licensed under a Creative Commdm&ution-NonCommercialSharélike 4.0 International



https://sites.google.com/view/2ndjackalsymposium/program
http://creativecommons.org/licenses/by-nc-sa/4.0/

Proceedings of thend International Jackal Symposiym ‘
Marathon BayAttiki Province, Greece 2 I] s
Hell. Zool. Arch, No. 9 Nov 2018

2nd International Jackal Symposium

The specieds sympatricwith foxesandferal/straydogs,butis clearly excludedfrom areasnearbyin
whichthelargepopulationof wolvesis present.

Figure W21K30.1: Camera trapping detection rates of the 2 most abundant carnivores, ungulates a
dogs in Parnitha Netnal Park during 3 sampling periods

Figure W21K30.2: Canis lupuscamera trap detection rate in ParnithatibinalPark
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