Hﬁsw

Preventing the extinction of the Dinaric-SE
Alpine lynx population through reinforcement
and long-term conservation

MONITORIN®F THEURASIAN LYNXYNX
LYNXLb ¢19 +¢#2bLY ah!
SLOVAKIAMPORTANCE FOR THE NATIONAL

AND EUROPEAN MANAGEMENT AND

CONSERVATION OF THE SPECIES

KUBALAJAKUB BRANISLAU# a, NUNOHLIPEG, L a! w$49.{ h a RERLICATIBORPATAKYPETER
KLINGAPETERKh + # MICHAIBY [ #EAGw 9 D h w HPEBEFRBMOLKQ STIEPAIBE h t, LOY # ~
Hh [ # {, BETERGRMAN PETERHOLKAB9 d ! sM!Y | / L JAROBLABRNDIARMIRKOKwW ! W L
RUDOLAKKROPIL

TechnicalUniversity in Zvolen September2020




LIFE oo

a2y Ail2NAYy3 2F GKS 9dzN} &aAly feyE o6ft@&yE fe&yE0O AY
national and European management azwhservation of the species

-4

S

=
NATURA 2000

The publication was developed as part of the LIFE Lynx piojechNB @ the Exthngfiah of the
DinaricSE Alpine Lynx Population through Reinforcement and-teyngConservatioh(LIFE16 NAT
/ S1/000634) with financiaupport from the European Commission

Authors
Jakub Kubalg Technical university in Zvolen, Zvolen, Slovakia

. NI y A & € Bojgice dlatidhal Zoo, Bojnice, Slovalmak University ofAgriculturein Nitra, Nitra,
Slowakia,

Nuno FilipeD dzA Y | ¢\OEZ BIANA Carpathian wildlife resear¢iSlovakia

] dzo 2 Y N NJTezinNal uni@ersity in Zvolen, Zvolen, Sloyakia

Tibor Pataky, Technical university in Zvolen, Zvolen, Sloyakia

Peter Klinga Technical university in Zvolen, Zvolen, Sloyakia

Peter R @k ©Z DIANA Carpathian wildlife researci$lovakia

a A OK | fcBojnteé Nafional Zoo, Bojnice, Slovakia

9 gl D NJ BopiskPNdtional Zoo, Bojnice, Slovakia

Peter Smolk@ Technical university in Zvolen, Zvolen, Sloyakia

¢2Yt O{liwixsS bl GdzZNB / 2yaSNBlIyoOe 27F, GKS {ft20 1 wSLX
{ G 2 S LI ¢Kaflouiag wiiveisity oApplied sciences,

[ dzl t+ O ¢ TRdchhicalBriiversity in Zvolen, Zvolen, Sloyakia

Peter Grmarg, Voluntary nature conservation ranger

PeterHolkagForests of the Slovak Republic

] dzo 2 Y N NIVgluNtdry ndture conservation ranger

.Szl RA1 atateON&tdrd Qopservancy of the Slovak Republe, @ O & | } Slovaid, i N&A O
Jaroslav Brndiar Technical university in Zvolen, Zvol&tpvakia

aAN] 2 cYiNEF @5 Abl GdzNB / 2yaSNBEyOs 2F GKS {t20F] wSL

Rudolf Kropit, Technical university in Zvolen, Zvolen, Slovakia



LIFE oo

Map outputss6 b dzy 2 CAf A LIS DdzA YI NhSa&
Cover photo e Technical university in Zvolen
Publisher 6 Technical university in Zvolen

Year of publishing2020

Recommended citatian

KubalaJt t YDdz®Y | NAS& bdCd CSNYADH G | tdd NESRINEGiord 9 Wf A y 3
LUl2 ¢ {G2LASG {® | 2ft 3S{OKGCHA yINNIY . yd t. aNJORBAR: {NJ WD
(202009 dzN} aAly feyE oO[&YE feyEO0 Y2yAG2NAYy3a Ay (GKS
national and european management and conservation of the spedieshnial report Technical

university in ZvolerZvolen Sloakia 26 pp.



LIFE oo

Technicalniversityin Zvolen
Zvolen 220
CONTENTS

1. Eurasian lyniLynx lynxjeintroduction programmes in Europe and projeé¢FE Lynx

2. Systemati®F YSNI G NI LILIAY3I 2F f ayE. Ay.. . 0KS..t6t 6yA] a2dz

3. Lynxreintroduction andreinforcementwithin the LIFE Lynx and LIFE Luchs project43

A, CONCIUSIOB X Xttt ettt e e e eens XXX X.XXX.....18

References. X X. X X X X XX X X X X X X X X X XX X.X. XX 21



LIFE oo

1. Eurasianynx (Lynxlynx) reintroduction programmesin Europe

and project LIFE.ynx

JAKUBKUBALABRANISLAV# a, PETEFBVIOLKQTh a # | VY, IPETERKLINGAMICHAIBY [ #EVAGN 9 Dh w& + #

RUDOLKROPIL

Due tothe direct or indirect consequens®f human activities in Europe, the abundance of large
carnivoresncludingEurasian lynxLfynx lynx has decreased dramatica{ighapron et al. 2014Vilson
2018. At the end of the 18th century, lynx populations weredesgpread only in the Alps, Balkans,
Carpathians, Eastern Europe, Baltics, Finland and ScandinavB A 6 Sy Y2 4SSN 3 . NBA G Sy
2008).The subsequent and wider trend of extinction of lynx populations continued in the early 19th
century, culminatingn the total extinction of this species in most of Eurdg@élson 2018. During the
YARRtS 2F (GKS HniK OSyldNEI (KS SELIvyaAirzy 2F tay
b) and only 4 autochthonous population8alkan Baltic Carpathianand Scandinavian were
preserved, but their trend continued to decliffBreitenmoser & Beitenmose? NNB G Sy wmMdpdpns H
von Arx et al. 2009 Around 1950, the negative trend of lynx in Eurgggepped mainly due to the
status of a protected species and thentrolled legal hunting, as well as the regeneration of forests
and certainprey specieqWilson 2018)Relatively favourable statusf the autochthonouspopulation
of lynx inSlovakialuring the 1970s and 1980s and its geographical proximity to historically extinct lynx
in the Western and Central Europe enabled the subsequent implementationeiokroduction
programsd . NEAGSYY24SN) 3 . NSBAGSY Y23 SNe:pohdinsHegudednny = |
the translocation of approximately 172 to 177 lynx into 15 different regions from 8 coun®@fes|
translocated animals, 57% wenéld lynx 40% were individuals born in captivity and the origin of the
remaining3% ofanimals is cuently unknown(Linnellet al.2009, von Anet al. 2009 Wilson 2018

Duringthe 50s and 60s of the #@entury,severazodogical gardensf Bojnice, Bratislava, Ostrava
and Brno werenvolvedin capturing wild lynin Slovaia 6 Y | £ dzO However clymxOowere captured
by means okteel foothold trapsand the combination of serious injuries caused by this method with
excessive streded tothe constant death of the animal$he first successful capture of an uninjured
feyE AY | 622RSYy 062E (NI L) ¢ IBaskiog#ithivesi SHakidhthe + 6 OK & €
SINI & mMdpcna o0& F2NBadsND 2 i RGNk dEcap@redin tfe a Nt £ S
same area Y forestersfrom the Kysucdorest Enterprise2.  a NX» a M@ Yatetkdo Y ¥ R dzOl mdc ¢
Zatroch 201% Also,foresters and game managers from Betlimmelyh § 12 CSKSNE Wity a N
] dzo 2 Y N NandthNdts& NP Y (G KS Kdzy 0 A Y IozetYNR digf R 2 3 Ry twW2 1T S 7
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performed lynx trapping in the Slovak Ore Mountain&entral Slovakia)Further, tunters from the
huntngdNR dzy R { LA O&1S +fl OKex W21 S¥ +£Ni1204a1ée I yR
successful in capturing lymithin { LJA O (MdSt&h Soyakia) { G 2 A Ho@even, tha hastd
successfult trappinglynx in Slovakiawas 4 STl y %I G NR OK 6 (2 [iafofeste2 ¥ nT1 O
FNRY YNI ay 2 K2 NMiestSEnterpgsR, Rofblve®l Ab§ the game manager fronthe
YN} ay2K2NBR{1S t2RKN}YRAS FT2NBad SyiSNILINARAS [FRAACT]
6. S NMdzR2 NG YSNB1SO 6. N0z W21 ST Y2NDavYi NRa o]
(Hrhov), Mr. Fabotife w2 Osgké £Siliq tplaning, Benkoo wk {1 2 8y A Ol 0 X ¢ g§gRSEt ow
{ £ 2 L2tk |t & Qapl@rng Zatroch 2014). Lynx were also captuiedhe Gelnica, Habovka,
Popradandw dzO 2 Y doBestRriterprisesand in Hranovni(Zatroch 2014).
Lynx trappingn Slovakia has been realized for almost four decades as a manageukat the
lynx populationalongwith legal hunting of this species (Smolko & Kubala 2017, Smolko et al. 2018,
Kubala et al. 201#). Of all hunted lynx (3 23@dividualsduringthe period 1954- 1999, Kubala et al.
2020), the share of captureahimalsin certain periods and years represented approximately 18%
618ttt 9 {tFYS61F mdbddc 0 O trdpSedindvidusisnicdhBinator With lagalA @S v d:
hunting,these activieshad no negative influence upon the lynx demography in the squopailation
61Stt g9 {ft1FYS61F mMpopcz 1Sttt SG ftd wHnanx %t G§NRC
Kubala et al. 2019 On the contrary cooperation among the forestry, hunting and conservation
communities alongside with the management of official reintroduction programmes in the Slovak
Carpathians are regarded to be an excellent international model for sustainable international
conservatim of lynx in Europ® . NEBAGSYyY2aSNJ 3 . NBAGSYY2aSNI 2 NNRGS
Smolko et al. 2018, Wilson 2018, Kubala et al. 208)ough some of the reintroduced populations
initially prospered, the trend of most of them is currently stagnandézlining and the populations
suffer from inbreeding due to the low number and kinship of the founding aninfBieitenmoser
2 NNBGSY wdzReSESNDE HampE {INDPAYOS|T SiG FLftd nammz
The lynx population in theibaric Mountains (presentlay Slovenia and Croatia) became extinct at
the beginning of the 20century, and the species did not occur in the country for almost seventy years.
In the 1970s, as awareness of the world's environment increased, the lynxodistion program to
Switzerland illustrated the ethics of negéneration nature conservation, followed by Slovenia and
Croatiad . NBAGSYY2aSN 3 . NB Litn&8lytvaR 200Nore AkNeBali Z@Uilsann ny X
2018)LY MPpT H I ~ U SmdsklynsinEIbMAKE Kvhichlwkdd placed in the Ostrava Zoo with

the intention of their rentroductionto the Harz Mountains in Germariowever, this reintroduction
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LINEINI Y KFE&a 0SSy LRaAGLRYSR® 5dNAy3d GKSloveiaa Al 27
AYGSNIBASsAE 6SNBE KSEtR gAGK [FRF ~@Aa3asStes [/ ANRE -~
Hunting District, about the fact that the dpnxcould be available for letroductionin Slovenia. Weber
offered funding for all costsmal the lynx were brought to a quarantine facility in the Rog State Hunting
District. Aftera 4RI & ljdzr NI yiAySs (KSé& 6SNB NBftSIFaSR Ayidz
(Wilson 2018, Wilson et al. 2019)his reintroduction program was one of the mastccessful in
Europe Lynx reproducedand the population increased and expanded, but there were no other
populations in its vicinity and thereforéhey remained isolated. In the mi@i990s, the Dinaric
population declined significantly, mainly due to genedind health problems caused by inbreeding
O{ 1T NDAYOS]T SiG Fftd wnmm {AYRAG6ASG SiG I f ®ThenmoX
longterm occurrence of inbreeding has caused a reduction in the survivighrfas well as their
reproducive success. This effect would accumulate until the inbreeding depression causes the
population to collapse, and it reecomes extinc{Wilson et al. 201p Therefore, in order to save the
population from extinction and ensure its lotgrm viability inthe Dinaric Muntainsand the South
Eastern Alps (as well as in other reintroduced populations), it was necessary to relaunch reinforcement
and reintroductionprograms with further lynx from the sourc@arpathiarpopulation(Breitenmoser
HammI { & PR3 Boltahi etii2015).

Capturing and translocating animals due to their reintroduction, or reinforcement and
conservation, requires relevant and systematic research on the source population, with an emphasis
on its abundance and trend, as well isgenetic diversity and health statson Arx et al. 2009,
IUCN/SSC 2013, Smolko & Kubala 2017, Smolko et al. 2018, Wilson 2018, Kubala et &). R&di9ts
of the researchallow usto assess whether thé/nx population inan area correspondsvith the
favourablestatus for lynx as a species of European importance (NATURA 2000; Kropil 2005),
whether it is suitable for trappingnd translocating animals without any negative consequences for its
viability (IUCN/SSC 20138ased orthe data, it is hen possible to implement the reintroduction or
reinforcement ofthe lynx inthe Central and Western EuroggBreitenmoser et al. 2000, von Arx et al.
2004, Boitani et al. 201%molko & Kubala 2017, Smolko et al. 2018, Kubala et ala2b12020.
Such approach is iaccordancewith objectives of theManagement plarfor the Eurasian lynin
{(t20F 1A o!yalt SG If® HManagdmerd 8BSy I/ B0H MIANS B 3 NI
92/43 | EEC of 21 May 1992 on the conservation of natuahltats and of wild fauna and flora (the
Habitats Directive), the Key Actions for Large Carnivores in Europe (Boitani et al. 2015), the

Recommendations for reintroductions and further translocations of species for conservation purposes
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(IUCN/ SSC 2013)chttine Recommendations for the conservation of Eurasian lynx in Europe (Standing
Committee of the Berne Conventiom, prep).

To supportcurrent international effortsby Slovenia, Croatia, Italy and Romatoareinforce lynx
populationsin Alps the Department of Applied Zoology awdldlife Management, Faculty of Forestry,
Technical University in Zvolethereinafter TUZVOJ)n cooperation with the Ministry of the
Environment of the Slovak Repulbliereinafter MoE SR)ndthe National Zoologicabarden Bojnice
(hereinafterNZG Bojniceentered the LIFE Lynx projetPreventing the Extinction of the Dinaric
SouthEastern Alpine Lynx Population Through Reinforcement and #terng Conservation" (LIFE16
NAT/SI/000634)As the main activity, TUZ\f€alizeghe systematic monitoring of lyngopulationsin
central(VeporMountain&  + {iMo@nfaig andeastern Slovakia/olovecMountaing aspotentially
suitable areas with lynx populatiom the favourable status The project aims tcsave the lynx
populatiorsin the Dinaric Mountains and in the Sotfastern Alpgrom extinctionby improving the&
genetic diversity and demographiend. In particular, experts plato reduce inbreeding anteverse
the decline of the DinarieSouthEastern Alpindynx population by reinforcing it with animals from a
viable source population from the Carpathian Mountains (Slovakia and Romania). Conservation
management is established at teansboundary level across all EU countries, which share this
population, in oder to develop and implement a standardized and systematic approach to ensure
longterm viability of the reinforced population. The reinforcemeptocessis supported by
stakeholdes (hunters, foresters, nature conservation, livestock farmers, etc.) ttefdsroad public
acceptance at local, regional and national level. The-terp goal of the project i achieve a stable
gene flow betweemeintroduced populations in the Dinafidountains andhe SouthEasternAlps with
the establishment of other populi A 2y y dzOf Sdz&a = 1y26y | detad DPE dadSL
For this purpose, two lynx wemeleasedin the Julian Alpsitalyin 2014 to join otherlynxthat had
migrated into the area, as a result of its reintroduction in the Din&ficuntainsin the 80s and 90s.

The longterm viability of lynx populations ithe Central and Western Europe can only be guaranteed
if the current isolated populations are linked to the autochthonous European gatapopulation in

the CarpathiangWilson et al. 209, Fig 1).
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Figurel. Eurasian lynx translocations in the Central and Western Europe (Breitenmoser & Breitedmyded i Sy
2016). Bold lines represent spontaneous lynx migratisrtsle dashed linesalready implemented and planned
translocations.
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2. Systematiccameratrapping of lynx populationinthe+ 4+ 6 y A

Mountains

JAKUBKUBALAPETEFSVIOLKQNUNORFLIPEG L a !E§BRANISLAW a,]! . h a FERLICATIBORPATAKY
STIEPAISE h t, PETERKLINGAL Y #Hh [ # { REVEFGRMAN
PETER + #P . h a WRBANPETERHOLKAEVAGW 9 D h w & R#DOLKROPIL

Slovak Carpathians are generally consideredemsompassa large and vital lynx population
(Breitenmoseret al. 2000, von Arx et al. 2004, Hell et al. 2004), but until reqemtiglevant data were
availableto supportthis assumptior{Breitenmoseret al. 2000, von Arx et al. 2004, Kubala et aB£201
,b, 2020b,Smolko & Kubala 2017, Smolko et al. 2088)cel999 the MoE SRand 2001 (Ministry of
Agriculture and Rural Development of the Slovak Republic), when the lynx was declaredaupdar
protected specieshe conservation and managemenf the speciesvere basedsolelyon the expert
opinions(Hell et al. 2004, von Art al. 2004 Kubala et al. 20194dn, 2020b, Smolko & Kubala 2017,
Smolko et al. 2018 This was mainly due to the absence of relevant scientific data and systematic
monitoring of the lynx, despite the fact that Slovakia is a member of the European Umneen204
and is therefore obliged to monitor, evaluate and report information on the status and trend of
populations of protected species under the Habitats DirectiMereover, the state andtrend of the
lynx in Slovakiaeported to the EuropeailCommission for the peria007-2012 and 2012018by
the State Nature Conservation of the Slovak Repubbice defined as unfavourabi@sufficient
02SNYySO1 é S {Kubala®talu2019a 2, 2020b,Smalko & Kubala 2017, Smolko et al. 2018)
In addition, information and data on the lynx population reported in the Green Report of the Ministry
of Agriculture and Rural Development of the Slovak Republic until 2016 estimated more than 1 000
individuals. However, a systematic survey of the lynxutetion carried out in the Slovak Carpathians
since 2012 showed that these estimates werglgimes overestimatedKubala et al. 2019 b, 2020a,
Smolko & Kubala 2017, Smolko et al. 20T8 absence of relevant data and systematic monitoring
of the lynx consequently lead to the presentation of vague and misleading information when
describing the status antrend of lynx in Slovakial' he lack of a scientific background when reporting
and interpreting data on large carnivores subsequelahdsto conflids between the lynx and human
interests, which results in a situation in whitte species does not reach the carrying capanisome
areas of Slovakiggmolko & Kubala 2017, Smolko et al. 2018, Kubala et al. 2019a, b, 202i@spite

almost 20 years afonservation although only passive
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Effective management and species conservation should albapased on relevant and science
based data populatiosize andrend (Primack 1993). Howeveeliable data on population size can
only be acquired by means of a reliable systematic monitoforgexample byusing camerarapping
methods (Breitenmoseet al. 2006, Breitenmoser & Breitenmos2rNNBE G Sy H n spgstfe® h @S NJ
decades, camerrapping became a standard method for estimating population size (abundance and
density) of elusive feline speci@Rovero & Zimmermann 2018)hese species have a particular natural
coat pattern, which allows the exact distinction and identification of diffeiadtviduals(Karanth &
Nichols 1998, Jackson et al. 2006, Breitenmoser & BreitenmiodeNE (i S;\Fig 2). Given that the
lynx are territorial animalsystematiccamera trapping can provide information on their presence and
population size, as well as their population trefhchas 1999, Weingarth et al. 2012, Zimmermann et
al. 2013, Pesenti and Zimmemann 2013, Avgan et al. 2014, Kubal2@t24.
Thus, themaingoal of our systematicamera trappingvas to provide a robust estimate of the lynx
L2 Lddzt F GA2y &AT S 0L LA FGA2Yy | 0 dzy, Behtal@GBvakiay R RSy a A

e f \ g 4 (? . &S do L)
Figure2. An example of identification of the same lynx individual on tliféerent locations based on i
coat pattern(photoe Technical university in Zvolgn

ts unique

Material and methods
¢KS +01t 6y A1 patdidegadrokpifodogidal Ndt of the Slovak Central Mountains with a
total area of~377kmPand ared LINBF R 2@SNJ G0 KS . I yai{t foardistrgs OF | yR
Ot NASGART T tIFNIATHyalSs ¢ AhéweskinRortheNBagtiaont: |+ y R ¢
eadern natural border is théJpper Nitra Basin, the eastn border arehe Kremni@ Mountainsand
the ¢ A I NJFurthet, h tfiedsouthby the~ (0 A laiodidtaidsl Y Rt 2 K NP yaddinéhe wegt2 S O
by KS avdn@miBsdPart of the area is located in the PonitReotected Landscape Area (PLA,



LIFE oo

IUCN category V) and is characterized by a relatively higher population density (110.53 inhabitants per
km?). The larger part of the area is represented by upland to mountainous feddéahdscape, lower
parts are deforeste@nd transformed into meadows, pastures and arable land. The mountain renge
located withinthe moderately warm and cold climat&orest stands arelominated by deciduous
forests with a predominance dfeech Fagus sylvatigaoak Quercus robyrand honbeam Carpinus
betulug, as well as a mixresof beech and firAlbies albgAlbies alba.

The most dominantmammalsare red deer Cervus elaphysroe deer Capreolus capreolygnd
wild boar Sus scrofa There is also a presencetbk three large carnivores: lynx, brown bealrgus
arctog and sporadicallgreywolf (Canis lupus

{23GSYFGAO ORSGSNNAYAAGAOO OFYSNIY OGN LWLAYI AY
of 60 days, from 22 November 2019 to 20 January 20@. The monitored area was systematically
divided using a square grid of 2.5 x 2.5. lactcamera statiorwas placednto every 29 square within
suitable habitatand includedtwo camera traps positioneth opposite direction. Individual lynx were
then identified based on theisualanalyss of their coat pattern (Fig. 3). The size of the lynx population
Ay GKS 0t 6y A1l a2 uyidiIpatisgl Eaptare RecaPtard (BOR) dppréach, consistent
with previous studies (Kuiba et al. 2019a, b, 2020b, Smolko & Kubala 2017, Smolko et al. 2Dh8)
individuals older than one year weigcluded into the analysig.e. independent lynxLynx cubs in the
area do not represent resident animals and, after leavingrthmother, they are forcedo disperseby
the resident individualsTherefore young lynx are most likely to leave the monitored area, especially in
cases where the capacity of the area@achedby resident individuals (Kubala et al. 2019a, b, 2020b,
Smolko & Kubal2017, Smolko et al. 2018Estimat of the lynx population densitfabundance of
independent individuals per 100 Krof suitable habitat by means of theSCRnethod (Kubala et al.
2019a, b, 2020b, Smolko & Kubala 2017, Smolko et al. 28p8&sens the standard method for
determining population size in ecology since thé"i®ntury (Karanth & Nichols 1998, Rovero &
Zimmermann 2016). The proportions of suitable and unsuitable habitat in the monitored area were
derived fromthe CORINE Land Cover 2018 (Copernicus Program, 2018). All forest types (deciduous,
coniferous and mixed) together with shrulggstureshabitats andarable landwere identified aghe

suitable habitatand human settlements were considered unsuitable habi@ig). 4).
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Results and discussion
5dzNAy3 (GKS ae

A0SYFGAO OF YSNI { Nlstaliahsyvére actife G KS +
during 60 days (November 2019anuary 2020). This represented a total of 1 680 camera days (total
number of dayf monitoringx number of cameratations) within the monitored area of 239 kfn

The lynx was photographically recorded in 22 of 28 camera stations (78.57%), which is the highest
detection rate in Slovakia (32.6%tire + S U1 + NRC36.4%\ilthe ~ (i Aida MountainPLA 53.6 %

inthe{ G NI O2 @ RLASZ404 ihg/Vpor Mountains and 71.4%finea dzN} y & { INPLJX | YA Y I
Kubala et al. 2019a, b, 2020b, Smolko & Kubala 2017, Smolko et al. Réli@)le estimation of the

lynx population size requirea comprehensive process and a rigorous statistical analysis. Some
resident lynx might not been recorded during monitoring, which can underestimate the overall results

and so their number must be statistically estimated and added to the recorded individdalthe
contrary, lynx that were recorded only in border of the monitored area and their home ranges are

therefore located outsidef it would significantly overestimate the population siger this reason, it
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was necessary to add an additional buffer s#veral kilometres to the monitored area, which
represents the spatial requirements of the animals, depending on the average size of the home ranges
of lynx in the areaBy qualitative analysi&ubala et al. 2019dle most suitable buffer was &km

with which we increased the monitored area and created the state space (Fig. 4). The size of the state
space (i.e. the monitored area + buffer zone) wa889 kn?, of which704,25kn? considered as
suitable habitat an@84,75km? as unsuitable habitafor lynx (Fig. 4).

Lynx ® dzy R yOS 6l a adGrFaAradaol ff the tddakiaieh ¥F11,088 Khoft Gy ®H y
ddzZA Gl o0ofS KFIoAGEFGY 6KAOK NBLNBaSyida | 2ofditallef | GA2Y
habitat. For comparison with the datavailable from hunting statistics, a total of 69 lynx were
estimated in the same area (1,089 Rnwithin 31 hunting grounds in 2016hich is up to 900%
overestimation of the actual population size. A similar §a0100% overestimation of lynx abundance
was also recorded in tharevious studiegKubala et al. 2019a, b, 2020b, Smolko & Kubala 2017, Smolko
et al. 2018). The overestimation of abundance is caused by multiple eobtde sameindividuals
within several hunting grounds, whieine generallysmaller (SR average 26.6%ubala et al. 2019a,

b, 2020b, Smolko & Kubala 2017, Smolko et al. 2018) average lynx home rang&50-300 kn#;
Breitenmose NNBR GSY Sl Ffd wnnt0d ¢KS LI Lz ofditable RSy a A
habitat estimated in this study is the third highest among all previous monitoring in Slovakia. Lower
SAGAYIFIGSR LRLMzZ I GA2Y RSYyaAluAaASa Ay 0K Sofsiitdble dy A OF
habitat, 2013/2014; Kubala et al. 284) andthe + SU1  NR®InidNdM 5 1 dH p2of 8 Y E LIS
suitable habitat; 2014/2015; Kubala et 2019a) could be caused by several fdotgrarticulag

ecological factors such ashabitat fragmentation, inbreeding, lower fithess, and interspecific
competition with wild boar and bear, and anthropogenic factetsch adraffic accidents and illegal

hunting (Kubala et al. 2019a). Population densitieshea dzN} ya il LIX F YAyl bt o&6mdn
100 knt of suitable habitat; 2014/2015, Smolko & Kubalal20Smolko et al. 2018)he Vepor

az2dzyit Ay&d oOomMdHn p2ofnsdiable hdbitay Kubala)®tNal. 2010h) afeY G N3 02 &
azdzyGl Aya 6nddTt Bof suithbiephabitad; KubalaldSaN20R0b)morrgsponded to the
favourable status ofhis species in Slovakia according to the NATURA (Kropil 2005). Based on these
results, it can be concluded that lynx populations in these four areas are sufficiently viable to provide

a limited number of lynx for reintroduction and reinforcement program&urope without negative
consequences for the source population and its demographic trend (Kubala et al. 2019b, 2020b,
Smolko & Kubala 2017, Smolko et al. 2018).
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Figure 4TKS Y2y AU 2NBR I NBIF Ay (KS (it éyAtida2za@xydilOkyaz dyyioOn
FYR GKS { (N} O2@ azdzyililAya t[! d ¢KS Y2yAG2NBR I NBI 61 &
(buffer 9 km) and created the state space. The area of unsuitable habitats was subsequently deducted from the

state spacdi.e. monitored area + buffer).

Our results inthe + (i 1 8Mbunfains and the previous studiesestimated through systematic
camera trappingallowed us to estimate the averatygx population densityn the Slovak Carpathians
4 modnn 05 sOdkgrrobsuithbie yhabital USiMg the average density values and the
population range inavailablesuitable habitat of 28,090 kinwe subsequently estimated the lynx
population in Slovakia which results in 288ependentindividuals Slovakynx populatiorrepresents
the core of the lynx population in the Western Carpathians, and theredffiertsthe fate and status
of lynx in all neighbouring countries (Czech Republic, Poland, Ukraine and HuhMgaBgver, the
majority of thereintroduced populations ifeurope depend on thestatusof the population in the
Slovak Carpathians (von Arx et al. 2004, 2009, Boitani et al. 2015, Antal et al. 2016, Kubala et al. 2019a,
b, 2020b, Smolko & Kubala 2017, Smolko et al. 2018). Therefore, Slovakia has a speciabitiégpons
for the international cooperation, management and conservation of this species in the Carpathians
and Europe(von Arx et al. 2004, Boitani et al. 2015, Antal et al. 20G8)en that no evidence is

currently available that full legal protection &fnx in Slovakia has supported its population, the
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