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Suhrn

Tato brozdra sumarizuje vysledky projektu
SpoluZitie s karpatskymi prizrakmi. Rovnako zahtna
aj viaceré prezentacie kolegov z findlneho
semindra projektu realizovaného na Technickej
univerzite vo Zvolene dia 11.2.2015.

Karpaty boli zdrojom pre obnovenie populacie
rysa ostrovida (Lynx lynx) v strednej Eurdpe. Na
uzemi Slovenska prebehol odchyt rysa na ucely
restitldcie v 70-tych a 80-tych rokoch 20. storodia.
Na zaklade metodiky monitoringu aplikovanej vo
Svajéiarsku organizaciou KORA bolo zistené, 7e
viaceré z reStituovanych  populdcii trpia
genetickymi problémami spésobenymi
»inbreedingom® (pribuzenské krizenie). RieSenim
by mohlo byt opdtovné posilnenie tychto populacii
rysmi zo Slovenska. Podmienkou pre mozZné
poskytnutie zvierat zo zdrojovej populacie je vsak
dostatok vedomosti o jej si¢asnom stave.

Projekt SpoluZitie s karpatskymi prizrakmi
vznikol ako pilotna Studia na prisposobenie
systematického monitoringu zo Svajdiarska do
podmienok slovenskych Karpat. Projekt bol
realizovany od madja 2013 do februara 2015
Spolo¢nostou pre vyskum, vzdelavanie a spoluzitie
s prirodou (SWS) a partnermi KORA a ZOO Bojnice.
Program Svajciarsko-slovenske;j spoluprace
financoval 90% opravnenych nakladov. Dodatocné
financie boli zabezpecdené prostrednictvom Die Karl
Mayer Stiftung, The Wolves and Humans
Foundation ako aj vlastnych zdrojov spolo¢nosti
SWS.

Terénna praca zaloZzena na monitoringu s
fotopascami, stopovani na snehu a zberu
genetickych vzoriek bola vykondvana na dvoch
referencnych Uzemiach. Pocdas projektu bolo
pomocou fotopasci ziskanych celkovo 843 zaberov
rysov. V Stiavnickych vrchoch v rdmci intenzivneho
deterministického monitoringu v zime 2013/2014
bolo celkovo zaznamenanych 7 samostatnych
rysov. Vo Velkej Fatre pocas intenzivneho
monitoringu v 2013/2014 bolo zaznamenanych 9

samostatnych rysov. Traja z nich plus dalSie 4
,hové“ jedince boli zaznamenané pri intenzivnom
monitoringu pocas nasledujicej zimy 2014/2015.
Vysledky genetickych analyz naznacduju, Ze
populdcia je bez signifikantného inbreedingu.

Pocas projektu sa pre laickd verejnost realizoval
edukacny program vratane 20 réznych podujati
s celkovo 12 500 ucastnikmi. Pripravené boli
didaktické brozury, putovna vystava a informacné
panely. Naviac bolo organizovanych 8 skoleni pre
dobrovolnikov a studentov, v rdmci ktorych im boli
poskytnuté informacie o projekte a praktické
ukazky metodiky monitoringu v teréne.

Pre odbornd verejnost bol v spolupraci so
Svajciarskym partnerom KORA pripraveny program
profesijného rozvoja. Na Uvodnom a zdvere¢nom
semindri boli prezentované metodika a vysledky
vyskumu rysa. Taktiez bol vedeny workshop
s praktickym cvicenim a vykonanim ukazok pitvy,
zberu dat a vzoriek zamerany na zjednotenie
pracovnych postupov na Slovensku a vo
Svajéiarsku.

Vysledky projektu potvrdzuju, Ze pouzita
metodika vyskumu a monitoringu poskytuje
relevantny pristup pre odhad parametrov
populacie rysa ostrovida v Karpatoch. Preto
odporuéame, aby bol na Uzemi Slovenska
implementovany podobny systém. Vybranych by
malo byt niekolko referenénych Gzemi, v ramci
ktorych by sa vykonaval intenzivny monitoring
pomocou fotopasci a viacnasobného
zaznamenavania Vv intervale 1-3 rokov, s ciefom
spolahlivo odhadnut denzitu, abundanciu ale aj
trend. Nasledne ich bude mozné extrapolovat na
celé Uzemie s vyskytom rysa a komplexne
odhadnut sucasny stav populacie rysa ostrovida
v slovenskych Karpatoch.

Délezitost dalSieho vyskumu zd6raziuju aj
pomerne nizke odhady denzity v oboch
Studovanych Uzemiach. Doposial prepocitané
hodnoty samostatnych t.j. adultnych jedincov
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Sdhrn

predstavuju nepriaznivy stav populdcie rysa a to
podla Manudla k programom starostlivosti
o uzemia NATURA 2000 — Priaznivy stav biotopov
a druhov eurdpskeho vyznamu, v ktorom je
priaznivy stav definovany najma priemernou
denzitou > 1 jedinec/100 km? hlavného lesného
biotopu a pocetnost na Slovensku > 250 jedincov.
Priemerna hustota populdcie rysa odhadovana
v nasich dvoch referencnych uzemiach bola 0,7
jedinca/100 km?2 Extrapoldciou na néarodnu
uroven, by celkovd abundancia bola 175
samostatnych (dospelych) jedincov na 24 947 km?
vhodného habitatu.

Robustny systém monitoringu by mal zahfnat
zaznamendvania fotopascami, genetickej analyzy,
zaznamendvanie stopovych prvkov aj telemetriu.
Velmi dolezitd je spolupraca zainteresovanych
skupin, castokrdat s odliSnymi ndzormi na
manaZzment velkych Seliem (napr. ochrana prirody
a polovnici), ktorych je potrebné podporovat vo
vzajomnej spolupraci v rdmci monitorovace;j siete.

Pre dalsi geneticky monitoring na Slovensku,
vzorky by mali byt zbierané systematicky zo
vSetkych uhynutych a odchytenych rysov. Je
dolezité  zbierat aj dalsie  morfologické
a demografické data, pretoZe vela z nich mbze
poukdazat na zmeny v rozsahu inbreedingu. Kltcové

parametre su aj reprodukcia, prezivanie, dlzka
Zivota jedincov, zdravotny stav a pric¢iny mortality.

Pre zjednodusenie implementdcie programu
prieskumu zdravotného stavu rysa na Slovensku
boli pocas projektu SpoluZitie s karpatskymi
prizrakmi  SvajCiarskymi kolegami navrhnuté
protokoly veterinarnych ukonov. Dodatocne bolo
formulovanych viacero odporucani.

Dosiahnutie dalSich krokov zahffa: organizéaciu
a propagaciu zberu mftvych rysov spolocne
s jedincami usmrtenymi pri dopravnych nehodach;
vyvoj a prisposobenie protokolov; nastavenie
postupov pitiev; a zabezpelenie databdzy
s archivom dokumentov/dat a vzoriek; pravidelné
organizovanie stretnuti s uréenim cielov
a terminov, formulaciou dohéd a dokumentaciou
priebehu tychto stretnuti.

Vysledky patologického vySetrenia v ramci
projektu ukazuju, Ze infekéné choroby, vrodené
vady u mladych zvierat a pytliactvo su problémy,
ktorym v sucasnej dobe celi populacia rysa v
Zapadnych Karpatoch. To zd6razriuje vyznam
uplatfiovania désledne organizovaného programu
monitorovania zdravotného stavu rysa na
Slovensku, celkovym ciefom ktorého je vykonavat
adaptivny manaiment na zaklade vedeckych
udajov.

Monitoring Lynx lynx carpathicusRigg & Kubala (2015) 5



Summary

This brochure summarises the findings of the
project Living with Carpathian Spirits. It also
includes several presentations given by colleagues
at the project’s closing seminar held at the
Technical University in Zvolen on 11.2.2015.

The Carpathians were the source for the
renewal of Eurasian lynx (Lynx lynx) populations in
central Europe. Live-capture of lynx for restitution
programmes took place in Slovakia in the 1970s
and 1980s. On the basis of monitoring methods
applied in Switzerland by the organization KORA it
has been determined that some of these
populations are suffering from genetic problems as
a result of inbreeding. A possible solution could be
further augmentation of these populations with
lynx from Slovakia. A precondition of providing
animals from the source population is, however,
sufficient knowledge of its current status.

The project Living with Carpathian Spirits arose
as a pilot study to adapt systematic monitoring
from Switzerland to conditions in the Slovak
Carpathians. The project was implemented from
May 2013 to February 2015 by the Slovak Wildlife
Society (SWS) with partners KORA and Bojnice Zoo.
The Swiss-Slovak Cooperation Programme funded
90% of eligible costs, with additional finances
provided by Die Karl Mayer Stiftung, The Wolves
and Humans Foundation and SWS’s own sources.

Fieldwork based on camera trapping, snow
tracking and DNA sampling was conducted in two
reference areas. A total of 843 images of lynx were
obtained during the project. In the Stiavnica Mts. a
total of 7 independent Ilynx were “captured”
(photographed) during intensive deterministic
monitoring in winter 2013/2014. In Velka Fatra, 9
independent lynx were captured in winter
2013/2014. Three of these were also captured the
following winter, 2014/2015, along with 4 “new”
individuals. Results of genetic analysis showed no
significant inbreeding in the population.

During the project an education programme
was implemented for the lay public including 20
different events with a total of 12 500 participants.
A teachers’ manual, mobile exhibition and
information panels were prepared. In addition, we
organized 8 training events for volunteers and
students, within which information about the
project and practical demonstrations of monitoring
methods were provided.

In cooperation with our Swiss partner KORA a
programme of professional development was
prepared. Methods and results of lynx research
were presented at the project opening and closing
seminars. There was also a workshop for experts
with practical training and demonstrations of
necropsies, data and sample collection aimed at
unifying working procedures in Slovakia and
Switzerland.

The results of the project confirm that the
methodology for research and monitoring Eurasian
lynx developed in Switzerland represents a
pertinent approach to estimating population
parameters in the Carpathians. We therefore
recommend the implementation of a similar
system in Slovakia. Several reference areas should
be selected, within which intensive monitoring
would be conducted with the help of camera traps
and capture - recapture analysis at intervals of 1-3
years with the aim of reliably estimating density,
abundance and also trend. Subsequently it will be
possible to extrapolate to the whole range with
lynx occurrence and to estimate comprehensively
the current status of the Eurasian lynx population
in the Slovak Carpathians.

The importance of further research s
highlighted by the relatively low estimates of
density in both study areas. The values obtained so
far for independent i.e. adult individuals represent
an unfavourable conservation status of the lynx
population according to the Manual for a
Programme of Care of Natura 2000 Sites:
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Favourable Status of Habitats and Species of
European Importance, in which favourable status is
defined mainly as a mean density of > 1
individual/100 km? of main forest habitats and an
abundance in Slovakia of > 250 individuals. The
average lynx population density estimated in our
two reference areas was 0.7 inds./100 kmZ.
Extrapolating to the country level, in 24 947 km? of
suitable habitat this equates to a total of 175
independent (adult) individuals.

A robust system of monitoring should include
deterministic camera trapping, genetic analysis,
snow tracking and telemetry. Cooperation among
interest groups, who often have diverse opinions
on the management of large carnivores (e.g.
nature protection and hunters), is vitally important
and they should be encouraged to work together
within monitoring networks.

For future genetic monitoring in Slovakia,
samples should be collected systematically from all
mortalities and captures. It is also important to
collect morphological and demographic data, as
many traits may reveal changes in levels of
inbreeding. Key parameters include reproduction,
survival, longevity, health and cause of mortality.

To facilitate the implementation of a lynx health
surveillance program in Slovakia, protocols for
veterinary procedures were proposed by Swiss
colleagues during the Living with Carpathian Spirits
project. Furthermore, several recommendations
have been formulated.

The next steps to be achieved include: the
organization and promotion of carcass collection,
including lynx killed in traffic accidents; the
development and adaptation of protocols and
datasheets; the setting up of necropsy procedures;
the establishment of a database and organization
of a document/data archive; the organization of a
sample archive; and the regular organization of
meetings with goals and deadlines, formulation of
agreements and documentation of minutes.

The results of pathological examinations of
carcasses conducted within the project show that
infectious diseases, congenital malformations in
young animals and poaching are definitely issues
currently faced by the Western Carpathian lynx
population. This underlines the importance of
implementing a well-organized Iynx health
surveillance programme in Slovakia, the overall
goal of which is to carry out adaptive management
based on scientific data.
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1. Uvod / Introduction

Spoluzitie s karpatskymi prizrakmi

JAKUB KUBALA?, SVETLANA BETKOVA? & ROBIN RIGG?

! Technicka univerzita vo Zvolene, Ul. T.G. Masaryka 24, 960 53 Zvolen, SR; jakubkubala@zoznam.sk
2 Slovak Wildlife Society, P.O. Box 72, 033 01 Liptovsky Hradok, SR; info@slovakwildlife.org

Karpaty boli zdrojom pre obnovenie populacie rysa
ostrovida (Lynx lynx) v strednej Eurdpe. Na Uzemi
Slovenska prebehol odchyt rysa na Ucely restitucie
v 70-tych a 80-tych rokoch 20. storocia. Na zaklade
metodiky monitoringu aplikovanej vo Svaj¢iarsku
organizdciou KORA bolo zistené, Ze viaceré
z restituovanych populdcii trpia genetickymi
problémami sposobenymi ,inbreedingom”
(pribuzenské krizenie). RieSenim by mohlo byt
opatovné posilnenie tychto populacii rysmi zo
Slovenska. Podmienkou pre moZné poskytnutie
zvierat zo zdrojovej populdcie je vsak dostatok
vedomosti o jej su¢asnom stave.

Projekt SpoluZitie s karpatskymi prizrakmi
vznikol ako pilotna Studia na prisposobenie
systematického monitoringu zo Svajdiarska do
podmienok slovenskych Karpat. Projekt bol
realizovany od madja 2013 do februara 2015
Spolo¢nostou pre vyskum, vzdelavanie a spoluzitie
s prirodou (SWS) a partnermi KORA a ZOO Bojnice.
Program SvajCiarsko-slovenske;j spoluprace
financoval 90% opravnenych nakladov. Dodatocné
financie boli zabezpecdené prostrednictvom Die Karl
Mayer Stiftung, The Wolves and Humans
Foundation ako aj vlastnych zdrojov spoloc¢nosti
SWS.

Pocas projektu bolo pomocou fotopasci celkovo
ziskanych 843 zdberov rysov na dvoch
referennych Uzemiach. Pocetnost rysa bola
odhadnuté na priblizne 9 jedincov v Stiavnickych
vrchoch a ich okoli a 17 vo Velke] Fatre a okoli.
Vysledky genetickych analyz vzoriek zozbieranych
pocas realizacie projektu naznacuju, Ze populacia
je bez signifikantného inbreedingu.

Pocas projektu sa pre cielové skupiny aj Sirsiu
verejnost realizoval edukaény program vratane 20
roznych podujati s celkovo 12 500 ucastnikmi.

Pripravené boli didaktické brozary, putovna
vystava, informacné panely aj dalSie propagacné
a edukacné materidly a pombcky do terénu —
pravitko so stopami zvierat, prakticka prirucka stop
a pobytovych znakov, peciatky so stopami zvierat
pre vyuku, magnetky a odznaky s motivom rysa.

V rdmci projektu sme organizovali na Slovensku
tri podujatia pre odbornu verejnost s celkovym
poc¢tom ucastnikov 103. Na Uvodnom a
zaverecnom seminari boli prezentované metodika
a vysledky vyskumu rysa. Realizoval sa aj workshop
s praktickym cvi¢enim zamerany na zjednotenie
pracovnych postupov na Slovensku a vo
Svajéiarsku.  Svaj€iarskymi  kolegami  boli
odporucané protokoly veterinarnych Ukonov
potrebnych pre podrobné sledovanie zdravotného
stavu a genetiky. Piati ¢lenovia projektového timu
vratane zastupcu ZOO Bojnice sa zucastnili aj na
akcii — workshop vo Svajdiarsku organizovany
partnerskou organizaciou KORA.

V rdmci Uvodného semindra s medzinarodnou
G&astou troch krajin Svajciarsko - Slovensko - Ceska
republika dna 19.7.2013 boli pripravené a
odprezentované Styri odborné prezentacie:
1) Ndvrat rysa v strednej a zdpadnej Eurdpe;
2) Monitoring @ manaZment rysa vo Svajciarsku;
3) Ndroky ochrany reintrodukovanych populdcii
rysa ostrovida; a 4) Vyskum rysa ostrovida na tzemi
CHKO Stiavnické vrchy a projekt SpoluZitie s
karpatskymi prizrakmi. Obsah semindra bol urceny
najma odbornej verejnosti — vyskumnikom,
manazerom chranenych uzemi, veterinarom ZOO
Bojnice a inych institlcii, zastupcom Statnych
organov a organizacii (MZP SR, SOP SR, OU ZP a
pod.), zadstupcom lesnikov a polovnych zdruzeni,
organizacii.
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V dnioch 21.—25. oktdbra 2013 sa Jakub Kubala,
Robin Rigg, Peter Smolko, Branislav Tdm a Tomas
Ilko zucastnili Lynx Research and Conservation
Training Workshop v Muri/Bern vo Svajéiarsku,
organizovany partnerskou organizdciou KORA s
podporou Rady Eurdpy/Bernskej konvencie.
Semindr zahrfoval Casti: Human dimension and
public involvement, GIS habitat modelling for
conservation, Camera trapping, Health and
genetics, Data compilation, treatment, saving and
reporting, resp. individualne diskusie a exkurzie.

Dna 20. oktébra sme sa spolo¢ne s Dr. Urs
Breitenmoserom a Dr. Marie-Pierre Ryser-
Degiorgis zucastnili konzultacie a inspekcie
chovnych zariadeni v Juraparc SA Rte de la Vallée
de Joux, kde budd umiestiiované rehabilitované
jedince rysa. Tento program bol velmi dolezity
najma z dovodu analogického pristupu a vystavby
rehabilitacnej stanice karpatského rysa v ZOO
Bojnice. V utorok 22. oktébra sa B. Tam a R. Rigg
zUcCastnili  monitoringu  zdravotného  stavu
juvenilného rysa na FIWI (Center for Fish and
Wildlife Medicine), Vetsuisse Faculty, University of
Bern. Vo Stvrtok 24. oktébra v doline Simmental
spoloéne so zastupcami organizacie KORA
Andreasom Ryserom a  Elizabeth  Hofer
predstavitelia projektového timu J. Kubala, P.
Smolko a B. Tam absolvovali identifikaciu ulovenej
koristi rysa a naslednu prezentaciu a instaldciu
odchytového systému, s pouzitim ktorého bola
v uvedeny den odchytenda adultna rezidentna
samica Mila, ktord bola nasledne imobilizovana
a oznacena telemetrickym obojkom. V piatok 25.
oktébra sa J. Kubala a B. Tdm spolo¢ne s Dr. Ryser-
Degiorgis zucastnili pitvy a rontgenového
vySetrenia uhynutého juvenilného jedinca rysa
v priestoroch FIWI.

Dni 24.-25.10.2014 sme v spolupraci so ZOO
Bojnice organizovali medzinarodny Workshop pre
veterindrov a odbornu verejnost. Garantkou
podujatia bola Dr. Ryser-Degiorgis z nasej
partnerskej organizacie KORA a Bernskej
Univerzity. Program workshopu bol rozdeleny na
dva bloky. Prvy blok s prezentdciami sa uskutocnil

v zasadatke MU v Bojniciach. Druhy blok
workshopu, ktory pozostava z praktickych cviceni
a pitiev uhynutych jedincov rysa s analyzou
a  posudzovanim  zdravotnych  problémov
jednotlivych zvierat, prebiehal vo veterinarnej
ambulancii ZOO Bojnice. K pitvam boli vytipované
Styri kadavery uhynutych rysov a dalSie Styri boli
pripravené pre porovnanie vnutornych organov.

Prva vzorova pitva bola vykonana Dr. Marie-
Pierre Ryser-Degiorgis na adultnom samcovi rysa.
Zviera sa potulovalo v intravilane obce so zranenou
koncatinou. Pitvou bolo zistené, Ze rys neutrpel
zranenie zrazkou s vozidlom, ako sa pévodne
dedukovalo. lavy humerus bol rozdrveny a v
poraneni ramena bolo pritomnych viac fragmentov
olova, ktoré boli zrejme sposobené vystrelom.
Ucastnici si mohli vyskugat prakticku €ast daldich
pitiev a odber vzoriek. Celé cvi¢enie bolo zamerané
k zjednoteniu pracovnych postupov na Slovensku
a vo Svajciarsku.

Na zdverecnom semindri Monitoring a stav rysa
ostrovida, ktory sa konal 11.2.2015 v priestoroch
Technickej  univerzity vo  Zvolene,  boli
prezentované vysledky projektu — dvojrocného
monitoringu rysa ostrovida vo Velkej Fatre
a Stiavnickych vrchoch. Viac nei 50 Géastnikov
tvorili partneri zo Svajciarska, kolegovia z Ciech
a Madarska, Nemecka, zooldgovia, lesnici,
polovnici, pracovnici SOP SR, strazcovia prirody NP,
profesori a Studenti. V odbornych prezentaciach sa
Ucastnici dozvedeli o metodike vyskumu rysa
pomocou fotopasci a viacnasobného
zaznamenavania, ktord je UspeSne pouzivana
niekolko rokov vo Svaj¢iarsku a mohla by sa stat
modelom pre monitoring rysa na Slovensku.
TaktieZz boli SvajCiarskymi kolegami odporucané
postupy a protokol veterinarnych Ukonov
potrebnych pre podrobné sledovanie zdravotného
stavu a genetiky. Kolegovia z Hnuti Duha v
susednych Cechach prezentovali stav populacie
rysa na cesko—slovenskom pohranici. Monitoring
vykondvaju aj kolegovia z nadacie Foundation for
Large Carnivores v Madarsku, kde sa snazia zaistit
preZitie par jedincov.
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: |
Obr. 1. Uvodny seminaBpoluzitie s karpatskymi  Obr. 2. Urs Breitenmoser vysvizfje metodiku
prizrakmiv priestoroch ZOO Bojnice, 19.7.2013. odchytu rysa p&as navstevy na Slovensku, jul 2013.

Fig. 1. Living with Carpathian Spiritproject launch Fig. 2. Urs Breitenmoser explaining methods for
seminar at Bojnice Zoo, 19.7.2013. capturing lynx during a visit to Slovakia, July 201

. 3. InStalacia fotopasci v NP V& Fatra. Obr. 4. Vikend so SelmamiZOO Bojnice, jedno z

Obr

Fig. 3. Installing camera traps in Viea Fatra NP. 20 podujati pre laicku verejnas
Fig. 4. A Weekend with Predatoas Bojnice Zoo,
one of 20 educational events for the lay public.

- - -

Obr. 5. Workshop pre veterinargyod vedenim Dr.
Ryser-Degiorgis z FIWI Bern, 24.—-25.10.2014.  Zvolene, da 11.2.2015.

Fig. 5. Workshop for veterinarianed by Dr. Ryser- Fig. 6. Final seminar at the Technical University in
Degiorgis of FIWI Bern, 24-25.10.2014. Zvolen, 11.2.2015.
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Living with Carpathian Spirits

JAKUB KUBALA?, SVETLANA BETKOVA? & ROBIN RIGG?

! Technical University in Zvolen, Ul. T.G. Masaryka 24, 960 53 Zvolen, Slovakia; jakubkubala@zoznam.sk
2 Slovak Wildlife Society, P.O. Box 72, 033 01 Liptovsky Hradok, Slovakia; info@slovakwildlife.org

The Carpathians were the source for the renewal
of Eurasian lynx (Lynx lynx) populations in central
Europe. Live-capture of lynx for restitution
programmes took place in Slovakia in the 1970s
and 1980s. On the basis of monitoring methods
applied in Switzerland by the organization KORA it
has been determined that some of these
populations are suffering from genetic problems as
a result of inbreeding. A possible solution could be
further augmentation of these populations with
lynx from Slovakia. A precondition of providing
animals from the source population is, however,
sufficient knowledge of its current status.

The project Living with Carpathian Spirits arose
as a pilot study to adapt systematic monitoring
from Switzerland to conditions in the Slovak
Carpathians. The project was implemented from
May 2013 to February 2015 by the Slovak Wildlife
Society (SWS) with partners KORA and Bojnice Zoo.
The Swiss-Slovak Cooperation Programme funded
90% of eligible costs, with additional finances
provided by Die Karl Mayer Stiftung, The Wolves
and Humans Foundation and SWS’s own sources.

During the project a total of 843 images of lynx
were obtained using camera traps in two reference
areas. Lynx abundance was estimated at
approximately 9 individuals in the Stiavnica Mts.
and their surroundings and 17 in Velka Fatra and
surroundings. Results of genetic analysis of
samples collected during the project indicate that
the population is without significant inbreeding.

During the project an education programme
was implemented for target groups and the
general public including 20 different events with a
total of 12 500 participants. A teachers’ manual,
mobile exhibition and information panels were
prepared as well as other publicity and education

materials and fieldwork aids: a ruler with
illustrations of animal footprints, a practical guide
to animal tracks and signs (in English and Slovak),
ink stamps of animal tracks for teaching, magnets
and badges with lynx motifs.

Within the project we organized three events
for experts in Slovakia with a total of 103
participants. Methods and results of lynx research
were presented at initial and final seminars. There
was also a workshop for experts with practical
training aimed at unifying working procedures in
Slovakia and Switzerland. Protocols for veterinary
procedures necessary for detailed study of health
status and genetics were recommended by Swiss
colleagues. Five members of the project team,
including a representative of Bojnice Zoo, took part
in a workshop in Switzerland organized by partner
organization KORA.

Within the project launch seminar on 19.7.2013
four expert presentations were given: 1. The
recovery of lynx in central and western Europe; 2.
Lynx management and monitoring in Switzerland;
3. Conservation challenges of reintroduced lynx
populations, 4. Eurasian lynx research in Stiavnica
Mts. PLA and the Living with Carpathian Spirits
project. The content of the seminar was aimed
mainly at experts: researchers, protected area
managers, veterinarians of Bojnice Zoo and other
institutes, representatives of state authorities and
organizations (Ministry of the Environment, State
Nature Conservancy, District Environmental
Offices and the like), representatives of forestry
and hunting associations and organizations.

On 21-25 October 2013, Jakub Kubala, Robin
Rigg, Peter Smolko, Branislav Tam and Tomas Ilko
took part in the Lynx Research and Conservation
Training Workshop in Muri/Bern, Switzerland,
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organized by partner organization KORA with
support of the Council of Europe/Bern Convention.
The workshop included the following sections:
Human dimension and public involvement; GIS
habitat modelling for conservation; Camera
trapping; Health and genetics; Data compilation,
treatment, saving and reporting; as well as
individual discussions and excursions.

Together with Dr. Urs Breitenmoser and Dr.
Marie-Pierre Ryser-Degiorgis on 20 October 2013
we took part in a consultation and inspection of the
captive facility in Juraparc SA Rte de la Vallée de
Joux, where lynx will be placed for rehabilitation.
This programme was very important especially due
to an analogical approach and construction of a
rehabilitation station for Carpathian lynx at Bojnice
Z00.0n 22 October B. Tam and R. Rigg participated
in monitoring the health status of a juvenile lynx at
FIWI (Centre for Fish and Wildlife Medicine),
Vetsuisse Faculty, University of Bern. Project team
members J. Kubala, P. Smolko and B. Tam
experienced the identification of a lynx kill in
Simmental Valley on 24 October with KORA
personnel Andreas Ryser and Elizabeth Hofer as
well as the subsequent presentation and
installation of a trapping system with the help of
which on the following day the resident adult
female Mila was caught, immobilised and fitted
with a telemetry collar. On 25 October J. Kubala
and B. Tam participated in an autopsy and X-ray
examination of a juvenile lynx at FIWI together
with Dr. Ryser-Degiorgis.

On 24-25.10.2014 in cooperation with Bojnice
Zoo we organized an international Workshop for
veterinarians and other experts. Dr. Ryser-
Degiorgis from our partner organization KORA and
the University of Bern was the guarantor of the
event. The workshop programme was divided into
two blocks. The first block with presentations took
place in the conference room of Bojnice Town Hall.
The second block of the workshop, which consisted
of practical training and autopsies of dead lynx with
analysis and assessment of the health problems of

individual animals, took place in Bojnice Zoo
veterinary clinic. Four lynx carcasses were selected
for autopsy and another two were used for
comparison of internal organs.

The first demonstration autopsy was performed
by Dr. Ryser-Degiorgis on an adult male lynx which
had been wandering within the boundaries of
human habitation with an injured limb. It was
found by autopsy that the lynx had not suffered the
injury as a result of a collision with a vehicle, as had
originally been deduced. The left humerus was
shattered and the lesion contained fragments of
lead from a gunshot wound. Workshop
participants had the chance to try part of
subsequent autopsies and to take samples. The
whole exercise was focused on unifying working
procedures in Slovakia and Switzerland.

The results of the project — two years of
monitoring lynx in Velka Fatra and Stiavnica Mts. —
were presented at the final seminar Monitoring
and Status of Eurasian lynx, which took place on
11.2.2015 at the Technical University in Zvolen.
More than 50 participants were composed of
partners from Switzerland, colleagues from the
Czech Republic, Hungary and Germany, zoologists,
foresters, hunters, State Nature Conservancy
workers, national park rangers, professors and
students. Participants were informed through
expert presentations about lynx research methods
using camera traps and capture — recapture
analysis, which has been successfully used for
several years in Switzerland and could become the
standard for monitoring lynx in Slovakia. Protocols
for veterinary procedures required for detailed
study of health status and genetics were
recommended by Dr. Ryser-Degiorgis of the
Vetsuisse Faculty. Colleagues from Hnuti Duha in
neighbouring Czech Republic presented the status
of the lynx population in the Czech—Slovakia
borderland. Monitoring is also done by colleagues
from the Foundation for Large Carnivores in
Hungary, where they are trying to ensure the
survival of a few individuals.
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Stratifikovany monitoring rysa v Eurdpe a Svajéiarsku

URS BREITENMOSER, CHRISTINE BREITENMOSER-WURSTEN,
DANILO FORESTI & FRIDOLIN ZIMMERMANN

KORA, Thunstrasse 31, CH 3074 Muri (Bern), Svajéiarsko; u.breitenmoser@kora.ch

1. Preco vykonavat monitoring?

Monitoring je definovany ako ,kontinudlne
pozorovanie populacie” a sldzi najmad pre
nasledujuce ucely:

e Skumanie stavu ochrany druhu alebo jeho
populacii;

® Pozorovanie (a prispdsobenie) efektov
manaZmentovych zasahov alebo ochrannych
opatreni (napr. identifikacia Uzemi pre
preventivne opatrenia na ochranu
hospodarskych zvierat);

® Plnenie poZiadaviek reportingu (narodné,
medzindrodné; napr. pre Smernicu EU
o biotopoch ¢. 92/43/EHS).

Pri populdciach cicavcov su v rdmci programov
monitoringu typicky pozorované nasledovné
vlastnosti a premenné:

e Distribdcia (napr. stabilne obsadené Uzemia
verzus Uzemia s nepravidelnou prezenciou
alebo Uzemia s reprodukciou verzus Gzemia
bez reprodukcie);

e Abundancia (velkost populdcie alebo pocet
zvierat na danom Uzemi) alebo denzita (pocet
zvierat v ramci jednotky Uzemia);

¢ Trend a dynamika populdcie (napr. zmeny v
denzite alebo distribucii po ¢ase);

e Zdravotny stav (prevalencia ochoreni,
geneticky stav).

DIhodoby monitoring druhov alebo populacie je
klfucovy pre dizajn vhodnych opatreni pre ochranu
a manaiment, ale umoZiuje aj hodnotenie

ucinnosti tychto opatreni s ich prispésobenim, ked'

! potiatoéné pozorovanie populdcie sa tieZ nazyva
,survey” (prieskum), pokracovanie v pozorovani je
napr. ,surveillance” (dohlad).

je to potrebné. Monitoring nie je z tohto dévodu
oddeleny od zastresujucich planov ochrany alebo
manazmentovych cielov. V uzSom slova zmysle sa
,monitoring” vidy vykonava vzhladom na
predpokladané hodnoty alebo (kvantitativne)
ciele. Ciele opatreni definuju ciefovd hodnotu
a teda aj zamer pozorovani (napr. distribucia,
velkost populdcie, jej trend alebo zdravotny a
geneticky stav) a pouZité metddy. ,,Monitoring” je
vSak casto wvyuZivany pre kontinudlne a
nespecifikované pozorovania populacie, napriklad
ako predpoklad pre povinny reporting?, ktory je
pozadovany narodnymi alebo medzinarodnymi
predpismi (napr. $estro€né spravy pre Smernicu EU
o biotopoch).

2. Principy stratifikovaného monitoringu

Populdcie velkych Seliem ako aj eurazijského
rysa (Lynx Ilynx) su zvyCajne rozsSirené na
rozsiahlych Gzemiach viacerych krajinach a tym
padom réznych administrativnych systémoch (von
Arx et al. 2003). Velkost skimanych Gdzemi
neumoznuje realizdciu rovnakého monitoringu s
rovnakou intenzitou a rovnakymi robustnymi
metddami vo vSetkych ich Castiach. Stratifikacia
monitoringu v priestore a Case je preto najcastejSie
jedind moznost, ako zabezpelit prakticky
a dosiahnutelny dlhodoby monitoring v ramci
rozsiahlejsich uzemi (Breitenmoser &
Breitenmoser-Wiirsten 2008).

Princip stratifikovaného monitoringu zahfna
priestorovy systém s viacerymi Uroviami
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,Studovanych uzemi“ a rozliSeni. Na
najrozsiahlejSej Urovni (napr. Eurdpa) su
aplikované metddy relativne jednoduché, na
najmensej urovni (referenc¢né Uzemia v niZsie
uvedenej schéme) su pouZité metddy vedecky
robustné a poskytuju spolahlivé a testovatelné
dadta. Od uUrovne 1 (rozsiahla uroven, nizke
rozliSenie) k Udrovni 4 (menSia uroven, vysoké
rozliSenie) sa kladené otazky a zostavené data
stdvaju cCoraz zlozitejSimi (Obr. 1). Naopak,
vysledky ziskané na vysSSej Urovni rozliSenia
umoznia kalibraciu ,menej naroénych dat”
zostavenych na nizSej Urovni rozliSenia. V smere
zhora—nadol je moiné odpovedat na vyrazne
SpecifickejSie a detailnejsie otdzky, zatial co zdola—
nahor je moiné data pouzit pre kontrolu
konzistencie a kalibraciu datovych siborov s nizsim
rozlisenim (Breitenmoser et al. 2006).

3. Monitoring rysa v Eurdpe

evvs

pripade v Eurépe na zdpad od Ruska, monitoring
pozostdva len z rastrovej — Stvorcovej mapy
rozsirenia, ktorda umoZiuje rozliSovanie medzi
»stabilnym® a ,prechodnym” vyskytom (Kaczensky
et al. 2013a, b; Obr. 2). Raster pozostava zo
Stvorcov s velkostou 10 x 10 km. Informacie su
ziskavané prostrednictvom dotaznikov a siete
odbornikov, ktori si ¢lenmi IUCN/SSC Specialist
Group — Large Carnivore Initiative for Europe. V
zavislosti od krajiny su informacie zaloZené na
robustnom a systematickom pozorovani populacie,
alebo skor nespecifickych kompilaciach vsetkych
dostupnych udajov. Tato jednoducha mapa vsak
umoznuje vymedzenie populdcii (uvedené nizsie) a
v pripade kontinudlneho opakovania aj
zaznamenanie zmien v rozsireni, napriklad
expanzia alebo pokles distribucie.

4. Monitoring na trovni populacie

V kontexte ochrany je populacia najdoleZitejSou
jednotkou, ktord je potrebné manazovat
prostrednictvom spoloc¢nych ciefov a spolo¢nych
zasad (Linnell et al. 2008). Monitoring na tejto
urovni je vSak menej prepracovany, pretoZe si

vyZaduje  cielavedomlU  spolupracu  medszi
susednymi krajinami, ¢o nie je v manaimente

volne Zijucich druhov obvyklé.

Identifikacia , populacii“ je realizovand na
urovni Eurdépy. Mapy kontinentalneho rozsirenia
zverejnuju klastre s Uzemim prezencie, ktoré Casto
reprezentuju populdcie alebo metapopulacie.
Zatial' ¢o je vymedzenie ,populacii“ u vlikov velmi
umelé (z dovodu ich vysokej mobility a
pravidelnych pohybov medzi populdciami) v
pripade eurazijskych rysov je relativne jednoduché,
pretoZze napriklad Alpy a Karpaty predstavuju
geograficky rozdielne populdcie. V kazdom pripade
je potrebné povazovat populaciu za cezhrani¢nu
jednotku.  Abundancia druhov s  velkymi
domovskymi  okrskami mda tendenciu k
nadhodnoteniu ak je ,celkovd populacia“ len
su¢tom odhadov v rdmci samostatnych
administrativnych  jednotiek  (napr.  krajiny,
provincie, polovné reviry), pretoze cezhranicné
jedince su c¢asto zaznamenané viacnasobne
(Bischof et al. 2015).

Pre monitoring alpskej populacie rysa bola v
roku 1995 zaloZzend skupina odbornikov SCALP
(Status and Conservation of the Alpine Lynx
Population), ktord odvtedy nezostavila len
poZadované udaje o stave populacie, ale aj
pokrocilé koncepcné a metodologické pristupy pre
cezhraniény monitoring. Data zostavené pre
posudzovanie alpskej populacie rysa vo vsetkych
alpskych krajinach su predovsetkym ndhodnymi
pozorovaniami zhromazdenymi oportunistickym
sposobom, pretoze tato jednoducha metdda tvori
najmensi spolo¢ny menovatel medzi vSetkymi
siedmimi krajinami, ktoré zdielaja Alpy. Pri
doslednej kompilacii a analyze podla dohodnutych
spolo¢nych Standardov vsak aj tieto ,lacné udaje”
umoznia dolezité zavery.

Vzhladom na ,kritéria SCALP“ su data (spatne)
klasifikované do troch kategorii (Molinari-Jobin et
al. 2003): C1 = ,,presné zaznamy“ ako su kadavery,
genetické vzorky alebo fotografie, C2 = zaznamy
potvrdené trénovanymi osobami (napr. stopy
alebo korist potvrdend polovnym hospodarom), C3
= nepotvrdené zdznamy zahfnajice priame
pozorovania. Tato jednoducha kategorizacia
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umoznuje pripravu diferencovanejsich a teda
detailnejsich mdp (Obr. 3). Naviac nové Statistické
metddy (napr. analyzy vyskytu; Molinari-Jobin et
al. 2012) umoznuju ist nad ramec jednoduchych
map rozsirenia alebo vymedzenia Uzemi s
vyskytom druhov. Na populacnej Urovni pouzivaju
odbornici SCALP rovnakd mriezku s velkostou
Stvorca 10 x 10 km ako na kontinentdlnej Grovni.

5. Monitoring na Urovni krajiny

Krajina je stdle najdélezZitejSou jednotkou
monitoringu v kontexte kompilacii Statistickych dat
a informacii (napr. data z manaZmentu volne
Zijucich druhov a ich lovu, pocet strat, utoky na
hospodarske zvieratd, kompenzacie, preventivne
opatrenia; pozri napr. Kaczensky et al. 2013b).
Avsak ,,populacia v krajine” nema casto biologicku
doleZitost. V skutoCnosti ma mnoho krajin
spoloény podiel v ramci niekolkych rozdielnych
populdcii velkych Seliem a teda zostavovanie
biologickych informacii na Urovni krajiny je mozné
prirovnat k skladaniu kuskov réznych kolaéov
dokopy. Krajiny predstavuju jednotky, spajajuce
volne Zijuce druhy do spolo¢ného systému
legislativy, spravy a manazmentu, a z tohto dévodu
zostavaju zaujmovou jednotkou pre vsSetky
,administrativhe data“.

Svajéiarsko ma pomerne pokrocily monitoring
rysa, zalozeny na troch geografickych a
administrativnych Udrovniach: 1) krajina (rys je
chranenym druhom na narodnej uUrovni pod
spravou federalnej vlady); 2) kantény (legislativne
a prakticky manaZmentové jednotky volne Zijucich
druhov); 3) ,,z6ny (compartments) pre velké selmy”
— spajaju viaceré kantény do manaZimentovych
jednotiek pre velké Selmy, ktoré su zaloZené najma
na geografickych aspektoch a vhodnosti habitatu,
preto je ich moiné povazovat za biologické
subpopulécie (Obr. 4).

2PretoZe rys je druh chraneny federalnymi zakonmi je
povinné vietky kadavery rysov odosielat na prehliadku
do Centre for Fish and Wildlife Health na Bernskej
univerzite.

Zbierané data na narodnej drovni su: 1)
zdznamy mortality? rysov; 2) hospodarske zvierata
usmrtené, alebo napadnuté rysom?; 3) ndhodné
pozorovania ako suU i) priame pozorovania, ii)
ulovena korist, iii) stopy, iv) dalSie pozorovania ako
napriklad trus, srst, sliny alebo zvukové prejavy av)
oportunisticky monitoring s fotopascami.

Ako nezdvisli kontrolu vykondvame od roku
1993 kazdorocny prieskum v ramci celej krajiny
(Capt et al. 1998). Ten je realizovany vo forme
jednoduchého dotaznika poskytnutého vsetkym
statnym  polovnym  hospoddrom respektive
ekvivalentnym jednotkdm v kantdénoch bez
profesiondlnych  strdzcov. Tento  prieskum
poskytuje Standardizovany prehlad o celej krajine
(Obr. 5) a umoznuje zaznamenanie potencidlnych
medzier a nedostatkov vo viac diferencovane
zostavovanych nahodnych pozorovaniach.

Oportunisticky monitoring s fotopascami (Obr.
6) sa v poslednych rokoch stal doleZitou stuéastou
monitoringu. Statni straZcovia prirody, ako aj
polovnici a prirodovedci zintenzivnili pre
pozorovanie volne Zijucich druhov vyuZivanie
fotopasci. To je dblezitou pomocou pre nasledny
deterministicky monitoring s fotopascami, pretoze
umoznuje identifikaciu rysov (a zvySuje mieru
zaznamov) a vhodnych lokalit pre ich
zaznamenanie. Kompilacia fotografii z monitoringu
s fotopascami si vSak vyZaduje dobre organizovany
systém zahfnajlci databazu fotografii. Identifikacia
jedincov si vyZaduje dalSiu a dalSiu pracovnu silu,
pretoze nové fotografie je potrebné porovnavat s
rasticim poctom zdznamov rysa v archive.

6. Monitoring na urovni referen¢nych tzemi

Najpresnejsi monitoring je vykondvany na
urovni Specifickych Uzemi vyskumu nazyvanych
yJreferencnymi Uzemiami“. V  kaidej zdéne
(compartment) Svajciarska uréenej pre velké $elmy
s permanentnou prezenciou rysa su stanovené 1-3

SDomestikované zvieratd usmrtené akoukolvek velkou
Selmou su kompenzované federalnou vlddou. Zaznamy
je potrebné vykonat prostrednictvom vyskoleného
pracovnika (napr. polovny hospodar) a vloZit do
centrdlnej online databazy.
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referenéné Uzemia (Obr. 7). V tychto referencénych
Uzemiach je kaidé 2-3 roky vykondvany
deterministicky monitoring s fotopascami (Obr. 8)
s dizkou 60 dni. Tieto deterministické monitoringy
umoznuju odhad abundancie a density rysa
prostrednictvom vedecky robustnych metdd
(capture-recapture Statistika), ale aj hodnotenie
vykonnosti odhadu (Standardna chyba, 95%
interval spolahlivosti, atd.). Naviac monitoring s
fotopascami dodatocne poskytuje nahlad na
priestorové vyuZivanie a socidlny systém rysov
(Obr. 9). Data ziskané v referenénych Gzemiach su
pouzivané pre kalibraciu a extrapoldciu v rdmci
rozsiahlejsich GUzemi, napriklad zdna, krajina alebo
populacia.

Referenc¢né Uzemia musia byt dostatocne velké,
aby boli reprezentativne pre danu zénu (alebo
manazmentovu jednotku). Najrozsiahlejsie
referenéné tzemie vo Svajciarsku (severozapadné
Alpy) ma 1 281 km? a zahffia 61 pozicii s 122
fotopascami.

7. Analyza a reporting dat

Kazdy subor dat zostaveny v ramci monitoringu
rysa si vyZaduje Specifickd analyzu a interpretaciu.
Najcennejsie informacie pochadzaju z
deterministického monitoringu s fotopascami
(Obr. 10), avsak ten je pre vymedzené uUzemie
(referencné Uzemie) a vo véacSine pripadov su
ziskavané len kazdy treti rok.

Zozbieranie ndhodnych pozorovani (napr. Uhyn
rysov, Skody na hospodarskych zvieratach a
nahodné zaznamy, pozri nizSie) umoZiuje
kontinualny zber informdcii v ramci celej krajiny,
avSak kazdy subor dat ma vlastné skreslenie. Ich
paralelnd prezenticia (bez predchadzajiceho
zlucenia réznych datovych suborov!) umoznuje
pozorovat trendy alebo odhalit nezrovnalosti v
datovych suboroch (Obr. 11).

Kombinacia spolahlivych odhadov denzity
z referenénych Uzemi a kontinualne zbierané
nahodné pozorovania v celej krajine umoziiuje
extrapolaciu populdcie rysa v ramci celej krajiny
(Obr. 12). Toto je vykondvané prostrednictvom
habitatového modelu a rastra s velkostou Stvorca

10 x 10 km. Kaidy Stvorec s nahodnym
pozorovanim (C1 alebo C2) pocas minimdalne dvoch
nasledujucich rokov pocas trojro¢ného obdobia je
povazovany za ,obsadeny”. Za predpokladu, Ze
denzita rysov v ramci vhodného habitatu zény pre
velké Selmy je rovnakd ako denzita prislusnych
referencnych Uzemi (alebo priemerna denzita vo
viacerych referencnych Uzemiach v pripade, Ze
zéna zahrniuje viac ako jedno) mbzeme
extrapolovat pocet rysov v rdmci kazdej zdne i celej
krajine.

Dobry monitoring si vyZaduje aj dobry
reporting. Nas reporting  pozostava  z:
1) Specifickych sprav pre oficidlne Urady; 2) spatnu
vazbu pre polovnych hospoddarov, polovnikov
a prirodovedcov pomadhajucich pri monitoringu;
3) akékolvek adekvatne vedecké publikacie;
4) prezentacie vSetkych dat z monitoringu pre
Sirokl verejnost na webovej stranke KORA
(www.kora.ch). Okrem toho vsetky data z
monitoringu su archivované v centrdlnej databaze
cicavcov Centre Suisse de la Cartography de la
Faune (CSCF) pre dalSie pouzitie a analyzy.

8. Odporucania

Pre monitoring rysa v Eurdpe na drovni
populacii a krajin je potrebné zohladrovat
nasledujuce aspekty:

e Ziadny samostatny subor dét alebo
metodoldgia neposkytuju kompletny obraz a
odpoved na vSetky otazky. Kazdy stibor dat ma
svoje skreslenie, ktoré je potrebné brat do
Uvahy pri interpretacii dat.

e Data roznej kvality predstavujlice rézne
parametre by nemali byt zlu¢ované, ale
zobrazené vedla seba, aby bolo mozné vykonat
priame porovnanie. To umoznuje odhalenie
chyb, nedostatkov a skresleni, ak sa datové
subory lisia, ale rovnako zvysuje spolahlivost
interpretacie ak sa stibory vzajomne zhoduju a
potvrdzuju (napr. v kontexte populacného
trendu).

e Metddy poskytujluce vedecky robustné
vysledky (napr. abundanciu a denzitu) vratane
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odhadu vykonnosti (napr. standardna chyba,
alebo 95% interval spolahlivosti) su zvycajne
najnakladnejsie a z tohto dévodu je ich
Castokrat mozné aplikovat len v obmedzenom
rozsahu priestoru a ¢asu (napr. referencné
Uzemie kazdé tri roky).

Riesenim dilemy volby medzi ,,preciznym ale
nakladnym“ a ,nepresnym ale lacnym“ je
,stratifikovany monitoring” pristup s viacerymi
urovnami a rozdielneho rozliSenia a metédami
umoznujucimi kontrolu a kalibraciu dat zo
vSetkych Urovni. Na najrozsiahlejsej Urovni
(nizke rozlisenie) su zbierané ,lacné”
informacie, na najmensej Urovni (vysoké
rozliSenie) su aplikované ,ndkladné” metddy.

Vacsina metdd si vyZzaduje spolupracu a
zapojenie viacerych trénovanych ¢lenov alebo

laikov — a teda siet pozorovatelov — aby ich
bolo mozné aplikovat v ramci rozsiahlejsich
regidnov. Zabezpecenie takejto siete pre
monitoring si vyZaduje vela Usilia a ¢asu, napr.
zachovanie motivacie a kompetencii siete.
Preto je potrebna pravidelna spadtna vazba a
kontinudlne vzdelavanie ¢lenov siete.

Interpretacie dat zaznamenanych podla
vedeckych Standardov nie je a priori
akceptovana vsetkymi zainteresovanymi
stranami a verejnostou. Transparentnost
(pravidelny reporting o metodologickych
pristupoch a vysledkoch) s integraciou
zainteresovanych skupin do aktivit monitoringu
méze napomdct nadobudnut konsenzus v
ramci vysledkov!

IV

eference Area

Popuylation

Referencné uzemie:

¢ Odhadovana abundancia
(robustna), denzita
e trend, demografia, ekoldgia

Krajina:

* Distribucia, abundancia
(extrapolovana z denzit
referenénych Uzemi)

e trend, zdravotny stav, genetika

Populdcia:

¢ Distribucia, expanzia

* Relativna abundancia, trend

¢ (Abundancia = sucet sprav
jednotlivych krajin s odratanim
duplicity v pohranici)

Eurdpa:

* Vlyskyt & relativna abundancia

¢ |dentifikacia populacii

¢ (Abundancia = sucet sprav
jednotlivych krajin)

Obr. 1. Schéma stratifikovaného monitoringu s datami zerariymi na réznych arovniach.
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aeasas” .2,

Obr. 2. Monitoring na kontinentalnej Grovni: Fig. 2. Monitoring at the continental level:
Distriblcia euroazijského rysa v Eurdpe s dvoma Distribution of Eurasian lynx in Europe with two
Grovtiami vyskytu:m trvaly vyskyt™ sporadicky  levels of occupancy® permanent occurrenc2
vyskyt. Dole zvé3ena mapa pre Svarsko. Zdroj: sporadic occurrence. Below: the enlarged map for
Kaczensky et al. 20013 a, b. Switzerland. Source: Kaczensky et al. 20013 a, b.
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Cells with reproduction

B C1 = cells with hard fact records
| C2 = cells with confirmed records %
BC3=¢ s with unconfirmed records

) ‘f.u'-'l r‘

Obr. 3. Monitoring populacie rysa v Alpach ptal
skupiny odbornikov SCALP. Sige, podobne ako
pre Eurépu, 10 x 10 km raster, ale distribucia je
zalozena na nahodnych pozorovaniach, nie na
odbornom nézore.

Fig. 3. Monitoring of the lynx population in the
Alps as compiled by the SCALP expert group. The
grid is, as for Europe, a 10 x 10 km raster, bat th
distribution shown is based on chance
observations, not on expert opinion.

. k1
2
- E=

Obr. 4. Nahodné pozorovania pritomnosti rysa voFig. 4. Chance observations of lynx presence in

Svafiarsku ako zaznamy pia kategorizacie
SCALP.Cierneciary vyznauji zény
(compartmentispre véké Selmy, vo v&ine
pripadoch spajajuce niekam kantonov.

Switzerland shown by SCALP category records.
Black lines delineate the large carnivore
compartments, which in most cases unite several
cantons. The north-western patch is the Jura

Severozapadny Usek predstavuje populaciu Jura,population, to the south of that is the north-weste
smerom na juh je severozapadna alpska populacialpine population and the patch in the northeast is

a Usek na severovychode je ,populéacia LUNO*,
vytvorena translokaciou rysov zo 3tiayskych Alp

a Jura populécii v r. 2001-2008.

the “LUNO population”, created by translocation of
lynx from the Swiss Alps and Jura populations in
2001-2008.
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Trend in the lynx population 2013 according to the yearly inquiry = stable, & increasing, M decreasing.
. with D without evidence . Global assessement with Dwithaut evidence. El no answer.

Obr. 5. Mapa rozSirenia rysa a miestny trendljaod Fig. 5. Map of lynx distribution and local trend as
kazdor@ného dotaznika pre povnych derived from an annual inquiry with game wardens
hospodarov a vybrané osoby. Kantony na SV and selected contacts. Cantons in NE Switzerland
Svagiarska maju odlisny systém manaZmentu zvemave a different wildlife management system than
ako zvySok krajiny a nezamestnavaja Statnych  the rest of the country and do not employ state
polovnych hospodarov. Podavaju spravu ako celadame wardens. They report as an entire unit, but
¢o doteraz nebolo zavaznym problémonmi’ze this has not been a major problem as they are
tieto kantony su zvi&a mimo oblasti vyskytu rysa. mostly outside the lynx distribution range.

i L S B L B e A
Obr. 6. Oportunisticky zaznam rodiny rysov pri Fig. 6. Opportunistic camera trap picture of a lynx
koristi. Umiestnené boli dve fotopasce (druha je family at a kill. Two cameras were set (the second
vidiet' v pozadi). Miesta so strhnutou zvek@sto camera is visible in the background). Kill sites
poskytuju zaznamy dobrej kvality z rdznych often provide good quality images from different
uhlov a z oboch stradp je podstatna vyhoda, ak angles and both flanks, which is a considerable

musi by’ zviera identifikované z menej advantage if an animal has to be identified from a
kvalitnych zdznamov ziskanychdas obdobia  mediocre or incomplete picture taken during
deterministického monitoringu. deterministic camera trapping sessions.
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Obr. 7. Zény pre véké Selmy ¢ierne polygony) Fig. 7. Large carnivore compartments (black

vo Svagiarsku s referenymi tzemiami (modré polygons) in Switzerland with reference areas
polygény) pre deterministické zaznamenévanie (blue polygons) for deterministic camera trapping
rysa fotopascami. f&os’ referenych tzemi je for lynx. The size of the reference areas is 700—
700-1300 kmz2. Zo Statistickych dévodov by malil 300 km2. For statistical reasons, they should
zahmnova’ minimalne 10 jedincov. include a minimum of 10 individuals.

Obr. 8. Karpatské rysyl(ynx lynx carpathicys Fig. 8. Carpathian lynxI{ynx lynx carpathicys
mavaju individualne rozlisiteé vzory skvrnitosti, have individually distinct coat patterns which

ktoré vo vSeobecnosti umaiju identifikaciu generally allow identification of individuals from
jedincov z fotozaznamov. NieRko zaberov toho pictures. Several pictures from the same animal
istého zvieréa moze by povazovanych za can hence be considered “recaptures” in statistical

.viacnasobné zaznamy" pri Statistickej analyze. analyses. “Camera trapping” is a non-invasive
Zaznamenavanie fotopascami je vysoko presna method for monitoring species with distinct
neinvazivna metdda pre monitoring druhu morphological characteristics with high precision.
s vyraznou morfologickou charakteristikou.
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S tiaat T

Obr. 9. Monitoring fotopascami v K-VI SZ Fig. 9. Camera trap monitoring in the K-VI NW

Alpach pa@as zimy 2013/14. Referemé Gzemie Alps in Winter 2013/14. Reference area = blue
= modré&ciara. Kruzky s bodkou oztiaju line. Circles with a dot are camera trap locations

lokality, kde sa odfotil rys, prazdne kruzky si  where lynx were pictured, empty circles are
miesta bez zaznamenania rysa. Farebné elipsylocations without lynx pictures. The coloured
sumarizuju lokality so zaznamenanim toho istélavals summarize locations with pictures of the
jedinca.Cierne linie vyzn&uju hranice kantdnov. same lynx. Black lines illustrate the canton
Zdroj: www.kora.ch boundaries. Sourcerww.kora.ch

| 1,58 (1,06-2,09 1x/100 km?

ind. lynx per 100 km’

Ind. lynn per 100 km?

ind. lynx per 100 km’

Stabilisation

Stabilisation

Ind Wyra per 100 km?

——l

.-
r— - — P, —

Obr. 10. Hustota (samostatné jedince na 100 Fig. 10. Densities (independent lynx per 100
km2) a trend populacie rysa na refemgych km?) and trends of the lynx population in the

tuzemiach deterministickym zaznamenanim  reference areas for deterministic camera trapping
fotopascami vo Svaiarsku. in Switzerland.

[0,62 (0,41-0,82) /100 km’

Ind. lynx per 100 km’
Ind. hyrm per 100 kot
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Obr. 11. Porovnanie suborov dat zozbieranych Fig. 11. Comparison of data sets compiled for
pre monitoring rysa. VSetky tri ukazuju ten isty lynx monitoring. All three show the same long-
term trend, which allows an interpretation of

dihodoby trend¢o umoiuje interpretaciu

narastu a potom poklesudanosti rysa, hoci
takato interpretacia by mohlatbgpochybnena
na zéklade kazdého suboru dat samostatne.

=

increasing, and then decreasing, lynx abundance,
although such an interpretation could be
challenged based on each of the data sets alone.
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CH: 160 (150-170)independent lynx

Jura Mts.: 52 (45-60)
Alps: 108 (101-114)

Obr. 12. Extrapolacia informacii o
denzite/abundancii ziskana na urovni
referenych Gzemi v ramci zony pre Rked
Selmy a celej krajiny prostrednictvom nahodnyctine whole country by means of chance
pozorovaniervené body) a vhodny habitat pre observations (red dots) and suitable lynx habitat
rysa (identifikovany pomocou modelingu
habitatu; Zimmermann 2004).

10 (3-16) __
4 ?
..... -
¥« Chanlcé dbservations: [C1+C2
1 ! zolﬁu-zo 2) WT ; J

. Occupied at least 2 years
Suitable lynx habitat

Fig. 12. Extrapolation of density/abundance
information obtained at the level of reference
areas over the large carnivore compartments and

(as identified through habitat modelling;
Zimmermann 2004).
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Stratified monitoring of lynx in Europe and Switzerland

URS BREITENMOSER, CHRISTINE BREITENMOSER-WURSTEN,
DANILO FORESTI & FRIDOLIN ZIMMERMANN

KORA, Thunstrasse 31, CH 3074 Muri (Bern), Switzerland; u.breitenmoser@kora.ch

1. Why monitoring?

Monitoring is hereafter defined as the “continuous
observation of a population”, and it serves
primarily the following purposes:

® To survey the conservation status of a
species or its populations;

® To observe (and adapt) the effect of
management interventions or conservation
measures (e.g. identify areas for prevention
measures to protect livestock);

¢ To fulfil reporting requirements (national,
international; e.g. for the EU Habitats
Directive).

For mammal populations, the following
features and variables are typically observed in the
frame of a monitoring programme:

e Distribution (e.g. areas permanently occupied
versus areas sporadically occupied, or areas
with versus areas without reproduction);

® Abundance (population size or number of
animals in a given area) or density (number
of animals per unit area);

® Population trends and dynamics (e.g. change
of density or distribution over time);

e Health (prevalence of diseases, genetic
status).

Long-term monitoring of a species or a
population is crucial for the design of sensible
conservation and management intervention, but
allows also assessing the efficiency of such
measures and the adjustment of interventions
wherever needed. Monitoring is consequently not

L An initial observation of a population is also named a
“survey”, a continued observation e.g. “surveillance”.

independent from the over-arching conservation
plan or management goal. In the stricter sense of
the term, “monitoring” is always done against a
predicted value or a (quantitative) goal. The goal of
interventions defines the target value and hence
the focus of the observations (e.g. distribution,
population size, trend, or health and genetic
status) and the methods to be applied.
“Monitoring” is however often used for the
continuous and unspecific observation of a
population!, for example as a prerequisite for
mandatory reporting as required by national or
international regulations (e.g. the six-year reports
for the EU Habitats Directives).

2. Principles of stratified monitoring

Populations of large carnivores such as the
Eurasian lynx (Lynx lynx) typically spread over large
areas of several countries and hence different
administrative systems (von Arx et al. 2003). The
large size of the survey areas does not allow
monitoring all parts with the same intensity or the
same robust methods. Stratification of monitoring
in space and time is most often the only way to
establish practical and achievable long-term
monitoring over large areas (Breitenmoser &
Breitenmoser-Wiirsten 2008).

The principle of stratified monitoring implies a
spatial system of several levels of size of the “study
area” and resolutions. At the largest scale (e.g.
Europe), the methods applied are relatively simple;
at the smallest scale (the Reference Area in the
scheme below), methods are scientifically robust,
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producing reliable and testable data. From level 1
(large scale, low resolution) to level 4 (small scale,
high resolution), the questions asked and the data
compiled become increasingly complex (Fig. 1). On
the other hand, the results gained at the higher
resolution level allow calibration of “cheap” data
compiled at the lower resolution level. Top-down,
increasingly specific and more detailed questions
can be answered whereas, bottom-up, data can be
used for control of consistency and calibration of
data sets with a lesser resolution (Breitenmoser et
al. 2006).

3. Monitoring lynx in Europe

At the first level with the lowest resolution, in
this case Europe west of Russia, monitoring
consists merely of a raster-cell distribution map
allowing differentiation between “permanent” and
“sporadic” occurrence (Kaczensky et al. 2013a, b;
Fig. 2). The raster is based on 10 x 10 km cells. The
information was compiled by means of a
questionnaire from a network of experts, the
members of the Large Carnivore Initiative for
Europe, an IUCN/SSC Specialist Group. Depending
on the country, the information is based on robust
and systematic observation of the population or a
rather unspecific compilation of all available data.
This simple map, however, allows the delineation
of populations (see below) and, if regularly
repeated, detection of changes in distribution, for
example expansion or range loss.

4. Monitoring at population level

With regard to conservation, the population is
the most important unit and should be managed
under a common goal and a set of common
principles (Linnell et al. 2008). Monitoring at this
level is, however, least advanced, as it requires
purposeful cooperation between neighbouring
countries, which is not the norm in wildlife
management.

Identification of “populations” is performed at
the European level. The continental distribution
maps disclose clusters of area of presence, which
most often also represent populations or meta-

populations.  While  the delineation of
“populations” is somewhat artificial for wolves
(due to their high mobility and regular movements
between populations), it is rather straightforward
for the Eurasian lynx as, for example, the
Carpathians or the Alps form geographically
distinct populations. In any case, it is important to
consider the population as a transboundary unit.
Abundance of species with large individual ranges
tends to be overestimated if the “total population”
is merely the sum of estimations within separate
administrative units (e.g. countries, provinces or
even  hunting management areas), as
transboundary individuals are often double-
counted (Bischof et al. 2015).

For monitoring the Alpine lynx population, the
SCALP expert group (Status and Conservation of
the Alpine Lynx Population) was established in
1995, which since then has not only compiled data
required for the description of the conservation
status of the population, but has also advanced the
conceptual and methodological approach of
transboundary monitoring. The data compiled for
the assessment of the Alpine lynx population in all
Alpine countries are mainly chance observations
collected in a rather opportunistic manner, as this
simple method forms the least common
denominator between all seven countries sharing
the Alps. However, if compiled consistently and
analysed according to agreed common standards,
even such “cheap data” allow important
conclusions.

According to the “SCALP criteria”, the data are
(retrospectively) classified into three categories
(Molinari-Jobin et al. 2003): C1 = “hard facts” such
as carcasses, genetic samples or photographs, C2 =
records confirmed by a trained person (e.g. tracks
or kills confirmed by a game warden), and C3 =
unconfirmed records including direct observations.
This simple categorisation allows drawing more
differentiated and hence informative maps (Fig. 3).
Furthermore, new statistical methods (e.g.
occupancy analyses; Molinari-Jobin et al. 2012)
facilitate going beyond simple distribution maps or
delineating area of occupancy. At the population
level, the SCALP expert group uses the same 10 x
10 km grid as is used on the continental level.
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5. Monitoring at country level

The country is still the most important
monitoring unit with regard to the compilation of
statistical data and information (e.g. wildlife
management or harvest data, number of losses,
livestock attacks, compensation payments,
preventive measures; see e.g. Kaczensky et al.
2013b). However, the “country population” often
has no biological significance. In fact, many
countries have a share in several distinct large
carnivore populations, and hence compiling
biological information at country level is like
putting pieces of different pies together.
Nevertheless, countries are the unit within which
wildlife species are combined under a common
legislative, administrative and management
system and will therefore remain the focus unit for
all “administrative data”.

Switzerland has rather advanced Ilynx
monitoring, based on three geographic and
administrative levels: 1) the country (the lynx is a
nationally protected species and hence under the
auspices of the federal administration); 2) the
cantons (which are legally and practically the
wildlife management units); and 3) the “large
carnivore compartments” (Fig. 4), which unite
several cantons into large carnivore management
units that are based more on geographic features
and habitat suitability and hence can be regarded
as biological subpopulations.

Data collected at the national level are: 1)
records of lynx mortality?; 2) livestock killed or
attacked by lynx3; 3) chance observations such as i)
direct sightings, ii) wild prey killed by lynx, iii)
tracks, iv) other observations such as faeces, hair,
saliva or calls, and v) opportunistic camera
trapping.

As an independent control, we have performed
a yearly inquiry in the entire country since 1993
(Capt et al. 1998). This is done by means of a simple
qguestionnaire to all state game wardens or to

2 As the lynx is a species protected by federal law, all
lynx carcasses have to be submitted for examination to
the Centre for Fish and Wildlife Health at the University
of Bern.

equivalent units in the cantons without
professional wardens. This survey gives a
standardised overview over the whole country (Fig.
5) and allows detecting possible gaps and
shortcomings in the more differentiated
compilation of chance observations.

Opportunistic camera trapping (Fig. 6) has
become an important part of monitoring in recent
years. State game wardens, but also hunters and
naturalists are increasingly using automatic
cameras to observe wildlife. This is a considerable
help for the subsequent deterministic camera
trapping, as it allows identifying lynx (and hence
increase the capture rate) and good spots to
photograph them. However, the compilation of
pictures from camera trapping requires a well-
organised system including a picture database. The
identification of individuals requires more and
more manpower as new pictures have to be
compared with a rapidly growing number of lynx
pictures in the archive.

6. Monitoring at the level of reference areas

The most precise monitoring is done at the level
of specific study areas, here called “reference
areas”. In each large carnivore compartment of
Switzerland with a permanent lynx population, 1—
3 reference areas for lynx are established (Fig. 7).
In these reference areas, a deterministic camera
trapping session (Fig. 8) of 60 days is carried out
every 2—-3 years. These deterministic sessions allow
estimating lynx abundance and density according
to scientifically robust methods (capture-recapture
statistics), but also to assess the performance of
the estimation (standard error, 95% confidence
interval, etc.). Furthermore, camera trapping gives
insight into the land tenure system of lynx (Fig. 9).
Data obtained in the reference areas are used for
data calibration and extrapolation over a larger

3 Domestic animals killed by any protected large
carnivore are compensated for by the federal
government. Records have to be confirmed by trained
personnel (e.g. a state game warden) and entered into
a central online database.
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area, for example the compartment, the country or
the population.

Reference areas need to be large enough to be
representative of the respective compartment (or
management unit). The largest reference area in
Switzerland (the north-western Alps) is 1 281 km?
and includes 61 locations with 122 camera traps.

7. Analyses of data and reporting

Each data set compiled in the frame of the lynx
monitoring requires specific analysis and
interpretation. The most reliable information
comes from deterministic camera trapping (Fig.
10), but this is for limited areas (reference areas)
and in most cases is only gathered every third year.

Compiling chance observations (e.g. dead lynx,
killed livestock and random findings; see below)
allows the continuous collection of information
over the whole country, but each data set has its
own bias. However, their presentation in parallel
(without prior merging of different data sets!)
allows trends to be seen or discrepancies
discovered in the data sets (Fig. 11).

Combination of reliable density estimations for
reference areas and consistently collected chance
observations over the entire country allows
extrapolation of the lynx population in the entire
country (Fig. 12). This is done by means of a habitat
model and the usual 10 x 10 km raster. Each grid
cell with chance observation (C1 or C2) for at least
two consecutive years within a 3-year window is
considered “occupied”. Assuming that lynx density
within the suitable habitat of a large carnivore
compartment is equal to the density in the
respective reference area (or the average density
in reference areas if the compartment includes
more than one), we can then extrapolate the
number of lynx in each compartment and in the
whole country.

Good monitoring requires good reporting. Our
reporting consists of: 1) specific reports to wildlife
authorities; 2) feedback to game wardens, hunters
and naturalists helping with  monitoring;
3) scientific publications whenever adequate; and
4) presentations of all monitoring data to the wider

public on the KORA website (www.kora.ch).
Furthermore, all monitoring data are archived in a
central mammal database, Centre Suisse de la
Cartography de la Faune (CSCF), for subsequent
use and analyses.

8. Conclusions

For the monitoring of lynx in Europe at the level
of populations and countries, the following aspects
should be considered:

® No single data set or methodology alone
provides a complete picture and can answer all
guestions. Each data set has its intrinsic bias
that needs to be considered when interpreting
the data.

e Data of different quality and presenting
different parameters should not be pooled, but
shown side by side to allow a direct
comparison. This allows detecting errors,
shortcomings and biases if the data set deviate,
but also increases the confidence in the
interpretation if the data sets confirm each
other (e.g. with regard to the population
trend).

* Methods providing scientifically robust results
(e.g. abundance or density) including an
estimation of the performance (e.g. standard
error or 95% confidence interval) are also the
most costly and can therefore often only be
applied to a limited extent in time and space
(e.g. in a reference area every third year).

® The solution of the dilemma to choose
between “precise but expensive” and
“imprecise but cheap” is a “stratified
monitoring” approach with several levels of
different resolution and methods allowing
controlling and calibrating the data from all
levels. At the largest level (low resolution),
“cheap” information is collected, at the
smallest level (high resolution), “expensive”
methods are applied.

* Most methods require the cooperation and
contribution of many trained staff or laymen —
hence a network of observers — to be applied
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over a large region. A lot of time and effort is
needed to build up and maintain the
monitoring network, e.g. to keep up the
motivation and competences of network. This
requires a regular feedback to and continuous
education of the network members.

The interpretations of data collected according
to scientific standards are not a priori accepted
by stakeholders and the public. Transparency
(regular reporting of the methodological
approaches and the results) and integration of
interest groups into the monitoring tasks can
help gaining consensus over the results!

IV

Population

Reference area:

¢ Estimated abundance (robust),
density
e Trend, demography, ecology

Country:

e Distribution, abundance
(extrapolated
from densities of Reference
Areas)

¢ Trend, health, genetics

Population:

e Distribution, expansion

 Relative abundance, trend

¢ (Abundance = sum of country
reports with adjustment for
duplication in border areas)

Europe:

* Presence & relative abundance

¢ |dentification of populations

* (Abundance = sum of population
reports)

Fig. 1. Scheme of stratified monitoring with data gatheaethe different levels.

ForFigs. 2-12 see pages 21-26.
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Abundancia a denzita rysa ostrovida
v Stiavnickych vrchoch a Velkej Fatre

JAKUB KUBALAY, MARIA APFELOVAZ, TOMAS Itko?, LuDOVIT REMENiK?, RADOVAN RETKOVSKY?,
ROBIN RIGG?, JULIUS SCHESTAG?, PETER SMOLKO?!, BRANISLAV TAM?, JURAJ ZIAK?, CHRISTINE
BREITENMOSER-WURSTEN>, DANILO FORESTI®, FRIDOLIN ZIMMERMANN® & URS BREITENMOSER®

! Technicka univerzita vo Zvolene, Ul. T.G. Masaryka 24, 960 53 Zvolen, SR; jakubkubala@zoznam.sk
2 Sprava NP Velkd Fatra, Hviezdoslava 38, 036 01 Martin, SR
3 Slovak Wildlife Society, P.O. Box 72, 033 01 Liptovsky Hradok, SR; info@slovakwildlife.org
4Z0O0 Bojnice, Zdmok a okolie 6, 97201 Bojnice, SR
5 KORA, Thunstrasse 31, CH 3074 Muri (Bern), Svajciarsko

Ochranu a manazment druhov je potrebné
zakladat na relevantnych udajoch o stave ich
populécie. Ziadna z populdcii rysa v Eurépe nie je
geograficky obmedzena len na Uzemie jednej
krajiny (Kaczensky 2013a,b), z tohto dovodu si ich
prakticky manaZzment vyZaduje medzinarodny
pristup na viacerych geografickych urovniach
(kontinent - populdcia - krajina - lokalita).

Populdcia rysa ostrovida (Lynx lynx) v Karpatoch
je jednou z najdodlezitejSich populacii v Eurdpe.
Pozitivny stav rysa na Slovensku (v byvalom
Ceskoslovensku) v 70-tych a 80-tych rokoch 20.
storoCia umoznil realizaciu programov restitucie
druhu v zapadnej a strednej Eurdpe, pre ktoré
Slovensko poskytlo zakladatelské zvierata (Stehlik
1979). V prvotnej faze programov boli niektoré z
reStituovanych populdcii prosperujice, avsak
nasledne sa ich rast a rozSirovanie pozastavilo
(Svajciarske Alpy; Molinari-Jobin et al. 2003), alebo
vyrazne zredukovalo (Dinarske pohorie; Sindici¢ et
al. 2013). Dovody tychto problémov su v sicasnosti
predmetom  prebiehajiceho  vyskumu, ale
»inbreeding” (pribuzenské krizenie) je s najvacsou
pravdepodobnostou jednym z hlavnych hrozieb
pre prezitie tychto populdcii. Navrhovanym
rieSenim je posilnenie jedincami zo zdrojovej
populacie v Karpatoch.

Karpatskd populacia rysa by mala nadalej
predstavovat zdroj ,originalnych” genotypov pre
nasledujice programy restiticie a posilnenia

populacii. Slovensko ma v tomto kontexte osobitnu
zodpovednost za ochranu a manazment druhu,
predovsetkym v spoluprdci medzi ostatnymi
krajinami karpatského obluka (von Arx et al. 2004).
Hlavnym predpokladom pre tuto ulohu je dokladna
ochrana populadcie a predovsetkym podrobné
vyhodnotenie stavu autochtdnnej populdcie rysa
na Slovensku.

Avsak napriek tomu, Ze populdcia rysa v
Karpatoch pravdepodobne nie je ohrozena, v
sucasnosti absentuju vedecké Udaje o jej bioldgii,
ekologii a stave. Je vSeobecne akceptované, Ze
odhady  klucovych  parametrov  populacie
(abundancia, denzita, trend) su v slovenskych
Karpatoch zna¢ne nadhodnotené 2z ddvodu
neadekvatnych metdd monitoringu (Okarma et al.,
2000, Salvatore et al. 2002, Linnell & Okarma
2003). Oficidlne udaje su zaloZzené na zdznamoch z
polovnych revirov, ktorych vymera je v porovnani s
velkostou domovskych okrskov rysov signifikantne
mensia, ¢o vedie k viacnasobnému scitavaniu tych
istych jedincov.

Potrebné udaje o parametroch populicie je
mozné ziskat s pouzitim relevantnej metodiky.
Monitoring fotopascami (tzv. camera trapping) je
v sucasnosti ¢asto pouZivany pristup pre odhad
parametrov populacii zriedkavych druhov alebo
druhov Zijucich skrytym sp6sobom Zivota a nizkej
denzite populdcie, akymi sd mackovité Selmy
(Karanth 1995). Rysy, podobne ako iné mackovité
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Selmy, maju jedinec¢né vzory skvrnitosti, na zaklade
ktorych je mozne individudlne rozlisit a
identifikovat jedincov. To umoziiuje spolahlivé
odhadnutie parametrov populdcie s posudenim
Statistickej presnosti.

Hlavnym ciefom  tejto Studie bolo
prostrednictvom monitoringu s fotopascami
odhadnut a zhodnotit parametre populacie rysa
ostrovida v slovenskych Karpatoch.

Material a metodika
Skumané uzemia

Monitoring rysa ostrovida bol realizovany na
dvoch modelovych Uzemiach, CHKO Stiavnické
vrchy a NP Velkd Fatra, ktoré boli na zaklade
dizajnu Breitenmoser & Breitenmoser-Wiirsten
(2008) nazvané referenénymi uzemiami.

Stiavnické vrchy sa nachadzaju v Bansko-
bystrickom kraji a maju rozlohu 776 km?2. Uzemie je
vyhlasené za chranenu krajinnud oblast (CHKO) od
roku 1979 a zahfha dve ndrodné prirodné
rezervacie (KasSivdrova a Sitno), 10 prirodnych
rezervacii, 5 prirodnych pamiatok a 9 Uzemi
eurépskeho vyznamu (UEV). Stiavnické vrchy sa
nachddzaju v pasme chladnej az mierne chladnej
horskej klimy s vysokou vlhkostou vzduchu.
Priemerna teplota v janudri je -5,1°C a v juli 15°C.
Priemerny rocny uUhrn zrdiok je 1 050 mm s
vyskytom snehovej pokryvky pocas 105 dni.
Stiavnické vrchy maju pomerne ¢&lenity reliéf
s vyskytom kotlin. Najvyssim bodom je vrch Sitno
(1 009 m n.m.). Sklonitost reliéfu sa pohybuje
medzi 14 a 24° a orientacia dolin je prevazne naJ
respektive JV. Lesnatost Uzemia je 65% so
zastupenim buka (Fagus sylvatica), duba (Quercus
spp.), hraba (Carpinus betulus), smreka (Picea
abies) a jedle (Abies alba). Nachadza sa tu 1 460
rastlinnych druhov, z ktorych je 9 endemitov, 100
druhov vtakov, cca 20 druhov ryb a 40 druhov
cicavcov. Spolocenstvo kopytnikov tvoria: jelen
lesny (Cervus elaphus), srnec lesny (Capreolus
capreolus), diviak lesny (Sus scrofa)
a introdukovany daniel Skvrnity (Dama dama)
a muflédn lesny (Ovis musimon). Gilda Carnivora
zahriiuje okrem rysa, medveda hnedého (Ursus

arctos), lisku hrdzava (Vulpes vulpes), jazveca
lesného (Meles meles), vydru rie¢nu (Lutra lutra),
kunu lesnt a kunu skalnt (Martes martes, M.
foina), tchora (Putorius spp.) a macku divu (Felis
silvestris).

Velka Fatra sa nachadza v Banskobystrickom
a Zilinskom kraji s rozlohou 784 km?2. Statut
chranenej krajinnej oblasti bol vyhldseny v roku
1973 a narodného parku v roku 2002. Uzemie
zahfia 15 narodnych prirodnych rezervacii, 5
prirodnych rezervécii, jednu narodnu prirodnu
pamiatku, 10 prirodnych pamiatok a 5 chranenych
aredlov. Velkd Fatra je zaradend do suUstavy
chranenych Gzemi NATURA 2000 (UEV a chranené
vtadie Uzemie). Uzemie sa nachadza v pasme
chladnej horskej klimy s wvysokou vlhkostou
vzduchu. Priemerna teplota v januari je -9°C a v juli
16°C. Priemerny rocny uhrn zrazok je 1 400 mm
prevazne vo forme snehu. Pohorie ma velku
vnutorny Clenitost reliéfu, v niektorych castiach
s hlbokym aZ extrémne rezanym reliéfom a
priemernou sklonitostou reliéfu presahujlicou 24°.
Najvyssim bodom je Ostredok (1 592 m n.m.).
Celkovo je 90% Velkej Fatry zalesnenych so
zastupenim najmad buka v nizSich polohach
a smreka vo vyssich polohach. Nachdadzaju sa tu
najma horské druhy rastlin s mnoZstvom
endemitov a rastlinnych spolocenstiev
zachovanych dokonca z rozli¢nych postglacidlnych
obdobi. Vyskytuje sa tu 110 druhov vtakov, cca 20
druhov ryb a 60 druhov cicavcov. Zo Seliem sa na
Uzemi s rysom pravidelne vyskytuje medved
hnedy, vik dravy (Canis lupus), liska hrdzava, jazvec
lesny, vydra riecna, kuna lesna, kuna skalnd a
macka diva. Hlavné kopytniky su jelen lesny, srnec
lesny, diviak lesny plus introdukovany kamzik
vrchovsky alpsky (Rupicapra rupicapra rupicapra).

Dizajn monitoringu a zber dat

Monitoring fotopascami bol zrealizovany
v dvoch pristupoch: 1) intenzivny deterministicky
monitoring s pouzitim priestorového odhadu
parametrov populacie rysov (SCR; Efford 2004,
Royle & Young 2008) a 2) extenzivny oportunisticky
monitoring pocas celého roka s cielom zistit a
identifikovat ¢o najvyssi pocet rysov na Uzemi. Pri
extenzivnom monitoringu boli pouZité samostatné
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fotopasce na poziciach, ktoré boli povazovane mat
najvysSiu pravdepodobnost fotografovania rysa,
t.j. lesné cesty, chodniky zveri, znackovacie miesta
rysov a pri ulovenej koristi.

Z doévodu Uuspesného zaznamenania oboch
profilov  zvierat boli pocdas intenzivneho
monitoringu pouzité dve oproti sebe umiestnené
fotopasce na kazdej pozicii. Tieto tzv. fotostanice
umoznili identifikaciu oboch profilov v pripade
zaznamu rovnakého jedinca v réznych pozicidch
alebo uhloch. Fotostanice (N = 43-45) boli
rozmiestnené v Stvorcove] sieti 2,5 x 2,5 km
odvodenej od siete IUCN, umiestnené v ramci
daného Stvorca na najvhodnejsie identifikované
pozicie (Zimmermann et al. 2013).

Fotopasce boli umiestnené vo vyske 40-60 cm
s priemernou vzdialenostou 2 az 3 m od
predpokladanej pozicie a pohybu rysa. Z dovodu
predchadzania ich poskodzovania a odcudzenia
boli umiestnené v ochrannom kovovom boxe
a pripevnené k stromu ocelovym zamkom.
Zariadenia boli nastavené na 24 hodinové
zaznamendvanie s cCasovym  oneskorenim
opatovnej aktivacie 5 az 10 sekund v zavislosti od
modelu fotopasce (pasivne infracervené Moultrie
M880 alebo Cuddeback Ambush s bielym
bleskom). Kontrola fotostanic bola realizovana
periodicky kazdé dva tyzdne z dovodu zberu
fotografickych zdznamov a udrzby (vymena batérii
a posudenie technického stavu).

Intenzivny monitoring bol realizovany v zime
2013/2014 na oboch Uzemiach v dvoch blokoch
(Karanth & Nichols 2002). Monitoring prebiehal
v zadpadnej cCasti kaZzdej oblasti (blok A) od 6.
januara do 6. marca a vo vychodnej casti (blok B)
od 16. marca do 14. maja 2014, celkovo 120 dni.
V zime 2013/2014 bol intenzivny monitoring
realizovany v celej Velkej Fatre naraz, bez
rozdelovania Uzemia na bloky, od 4.12.2014 do
2.2.2015 (60 dni). Kazdé 60-driové obdobie
zaznamenavania (camera trapping session) bolo
rozdelené do 12 patdrovych periéd, tzv. udalosti
(trapping occasions).
Viacnasobné zaznamenanie toho istého jedinca na
urcitej fotostanici v priebehu tej istej periédy
(udalosti) bolo povaZované za jeden zaznam

zaznamenavania

(capture event). Histdria zaznamenavania (capture
history) bola zostavena pre kazdého samostatného
(dospelého) jedinca identifikovaného pocas
intenzivneho monitoringu.

Kazdy zaznam obsahoval poziciu fotostanice
s datumom a c¢asom pre moznost zaradenia do
odpovedajucich udalosti (1 az 12). Individualna
identifikacia fotografickych zdznamov rysov bola
zalozend na vzoroch ich Skvrnitosti (Laas 1999,
Breitenmoser & Breitenmoser Wirsten 2008).
Kritériom spravnej identifikacie boli Styri zhodné,
ohranicené vzory na minimalne troch castiach tela
(Obr. 1). Fotografie so znizenou alebo nevhodnou
kvalitou mohli spdsobit nepresnt identifikaciu
a z tohto dovodu boli povazované za negativne
zabery a z dalSej analyzy vylucené.

Analyza dat

Demografickdi a geografickd uzavretost
populacie bola testovana prostrednictvom
programu CloseTest (Stanley & Burnham 1998,
Stanley & Richards 2004).

Odhad denzity bol vypoditany pouZitim
Statistického programu R (The R Foundation for
statistical computing © 2014) v module SPACECAP
vyuzivajuci Bayesiansku Statistiku (Royle et al.
20093, b). Data pre SPACECAP boli spracované vo
forme troch vstupnych suborov: 1) zaznamy
zvierat, 2) aktivita fotostanic a 3) potencialne
centrd domovskych okrskov (vhodny vs. nevhodny
habitat). Proporcia vhodného a nevhodného
habitatu bola odvodend z Corine Land Cover 2006
(European Environmental Agency EEA) s rozliSenim
100 x 100 m v programe ArcGIS 10 (ESRI 2013). Za
vhodny habitat sa povazovali vSetky typy lesov
(listnaté, ihlicnaté a zmiesané), kroviny a luky, za
nevhodny habitat boli povaZované agrocendzy
a ludské sidla. Centra predstavovali body vo forme
$tvorcovej siete 1,5 x 1,5 km (2,25 km?).

Pre urcenie celkového zaznamenavaného
Uzemia bola k minimalnemu konvexnému
polygénu (MCP) tvorenému poziciami fotostanic
(zaznamendvané Uzemie) pripocitand zona, ktorej
Sirka (3, 6, 9 a 15 km) bola testovana na zaklade
dizajnu Avgan et al. (2014). Konvergencia retazcov
bola testovand Gelman-Rubinovym testom
(Gelman et al. 2004). Odhad denzity populdcie rysa

Monitoring Lynx lynx carpathicusRigg & Kubala (2015) 36



3. Vysledky zo zapadnych Karpat / Results fromrestern Carpathians

bol vyjadreny ako pocet jedincov/100 km?
vhodného habitatu.

Vysledky

Pocas oboch foriem monitoringu bolo celkovo
zaznamenanych 843 fotografickych zaberov rysov
na oboch referen¢nych tzemiach. V obdobi 2013-
2015 bolo identifikovanych 20 rozdielnych jedincov
v Stiavnickych vrchoch a 14 vo Velkej Fatre.

V Stiavnickych vrchoch v rdmci intenzivneho
deterministického monitoringu v zime 2013/2014
bolo celkovo zaznamenanych 7 samostatnych
rysov z 269 zaberov a 30 zdznamov (Obr. 2).
Pozitivne zaznamy jedincov boli odfotografované
na 16 zo 44 pozicii (36,4%). Iba 3 z tych 7 jedincov
boli identifikované uZ pocas predchadzajuceho
monitoringu v roku 2012/2013 (Kubala 2014).

Vo Velkej Fatre pocas intenzivneho monitoringu
v zime 2013/2014 bolo zaznamenanych 9
samostatnych rysov zo 48 zaberov a 14 zaznamov
(Obr. 3). Jedince boli odfotografované na 8 zo 44
pozicii (18,2%). Pri intenzivnom monitoringu v zime
2014/2015 bolo zaznamenanych 7 samostatnych
rysov z 95 zaberov a 20 zaznamov (Obr. 4). Rysy
boli odfotografované na 14 zo 43 pozicii (32,6%).
Z 9 jedincov identifikovanych pocas zimy
2013/2014 boli opat zaznamenané len 3 jedince
(33%).

Odhady denzity populdcie rysa na oboch
referenénych Gzemiach sa s pouZitim priestorovych
modelov SCR vyrazne zniZovali so zvySovanim Sirky
zény a stabilizovali pri hodnote 15 km (Obr. 5), ¢o
predstavovalo spravny odhad denzity relevantne
zohladnujuci priestorové naroky jedincov v ramci
celkového zaznamenavaného Uzemia. Z tohto
dovodu bola ku zaznamendvanému Uzemiu
pripocitana 15 km zéna (Obr. 6) a odhad denzity
populdcie rysa bol ndsledne pocitany len na
vhodnom habitate (Obr. 7). Velkost celkovych
zaznamenavanych udzemi (s 15 km zdnami)
s vymerou vhodného a nevhodného habitatu su
uvedené v Tabulke 1.

V Stiavnickych vrchoch a ich okoli bola
abundancia v obdobi janudr-maj 2014 odhadnuta
na 7 az 13 (priemer 9,2) samostatnych adultnych

jedincov s priemernou denzitou populacie 0,58
jedincov/100 km? vhodného habitatu. Vo Velkej
Fatre a okoli bola abundancia odhadnuta v obdobi
december 2014 — februar 2015 na 7-29 (priemer
17,5) jedincov s priemernou denzitou populacie 0,8
jedincov/100 km? vhodného habitatu (Tab. 2).

Odhady denzity populdcie rysa vo Velkej Fatre
v zime 2013/2014 boli zataiené metodickou
chybou a vyrazne nadhodnotené (extrémne
hodnoty 95% intervalov spolahlivosti; Obr. 5).
Z tohto dévodu neboli reportované ani povazované
za relevantné.

Diskusia

Tato pilotnd studia potvrdila, Ze monitoring
s fotopascami a pouzitd metodika poskytli
relevantny pristup pre odhad parametrov
populacie rysa ostrovida na referencnych
Uzemiach v slovenskych Karpatoch. Rozdelenie
referencného Uzemia na dva bloky malo za
nasledok relativne dlhé obdobie monitoringu 120
dni a pravdepodobne bola pocas neho populacia
otvorena (s migraciou jedincov). Z tohto dévodu
odporucame pre dalSie Studie postup pouZity
vo Velkej Fatre v zime 2014/2015, kedy bolo celé
referenéné Uzemie monitorované naraz pocas 60
dni.

Odhady SCR poskytovali oproti klasickym
analyzam capture-mark-recapture (CMR) vyhodu,
pretoZe neboli limitované na parametre pohybu
zvierat zaznamenanych na fotostaniciach. Odhady
CMR nadhodnocovali denzitu jedincov najma
z dovodu nevhodného odhadu zaznamendavaného
Uzemia a Sirky zony, ktoré nereprezentovali vhodny
odhad parametrov domovskych okrskov rysov.
Zaznamenavané Uzemie bolo pri SCR sucastou
celkového
umoznovalo pohyb jedincov aj mimo jeho vymeru.
To nasledne poskytovalo relevantny odhad
parametrov domovskych okrskov rysov, ktoré
presahovali rozlohu referenénych Uzemi. Pouzitie
tohto pristupu bolo rovnako vhodné aj pre malé
vzorky udajov, typické pre Studie s fotopascami
(Efford 2004, Royle & Young 2008).

zaznamenavaného Uzemia a
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Porovnavanie SCR odhadov denzity populdcie
rysa na oboch Uzemiach s pouZitim dizajnu Avgan
et al. (2014) a odporucani Pesenti & Zimmermann
(2013) identifikovalo ako najvhodnejsiu 15 km
Sirku zény  pre  definovanie  celkového
zaznamendvaného Uzemia, ¢o sa zhodovalo
s vysledkami $tudii vo Svajciarsku a Turecku.

Nase vysledky naznacujq, Ze suc¢asna populacia
rysa na Slovensku nemusi zodpovedat priaznivému
stavu ochrany. Kritérid definované pre hodnotenie
priaznivého stavu uvadzaju priemernud denzitu > 1
jedinec/100 km? hlavného lesného biotopu a
abundancie populacie na Slovensku > 250 jedincov
(Kropil in Polak & Saxa 2005). Priemerna hustota
populacie rysa odhadovana v naSich dvoch
referenénych Uzemiach bola 0,7 jedinca/100 km?2.
Extrapoldciou na narodnd uroven, by celkova

Extenzivny (oportunisticky) monitoring
s fotopascami v Stiavnickych vrchochéps
projektuSpoluZzitie s karpatskymi prizrakmi.

abundancia bola 175 samostatnych (dospelych)
jedincov na 24 947 km? vhodného habitatu.
Dokonca ani pouzitim o nieco vysSieho odhadu
denzity z Velkej Fatry 0,8 jedinca/100 km?
neziskame celkovo viac ako 200 dospelych rysov na
Slovensku.

Zaznamenali sme vysSiu fluktudciu jedincov na
oboch referencnych Uzemiach. Dévody
sposobujuce uvedend fluktudciu vsak nebolo
mozné identifikovat a vyzaduju si dalsi vyskum.
Pokracovanie monitoringu na dannych
referenénych Gzemiach by malo pomoct objasnit
popula¢ny trend. Udaje z dalsich uzemi by zvysili
spolahlivost odhadov denzity na urovni krajiny.
Toto nasledne umoZni komplexny a spolahlivy
odhad sucasného stavu populdcie rysa na
Slovensku.

Extensive (opportunistic) camera trapping in the
Stiavnica Mts. during thkiving with Carpathian
Spirits project
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Obr. 1. Priklad identifikcie rovnakého jedinca (dospeyidentny

poziciach v CHKO Stiavnické vrchy.
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Fig. 1. An example of the identification of the same indual (adult resident male Nuka) at two different

positions in Stiavnica Mts. PLA.
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Obr. 2. Historie zaznamenavania rysowpe 12

udalosti intenzivneho monitoringu v Stiavnickych

vrchoch v roku 2013/2014.
Fig. 2. Lynx capture histories during 12 capture

occasions of intensive monitoring in the Stiavnica

Mts. in 2013/2014.

Obr. 4. Histérie zaznamenavania rysowpe 12
udalosti intenzivneho monitoringu vo Rkej Fatre
v roku 2014/2015.

Fig. 4. Lynx capture histories during 12 capture

occasions of intensive monitoring in Rk& Fatra in

2014/2015.
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Obr. 3. Historie zaznamenavania rysowpe 12
udalosti intenzivneho monitoringu vo Rkej
Fatre v roku 2013/2014.

Fig. 3. Lynx capture histories during 12 capture
occasions of intensive monitoring in Kk& Fatra
in 2013/2014.
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Obr. 5. Porovnanie odhadov denzity z dvoch reférgeh zemi a testovania vhodnej Sirky
bufer z6ny s hornym a spodnym intervalomlgdivosti odhadu pias intenzivneho
monitoringu.

Fig. 5. Comparison of density estimates for two refereareas and testing appropriate buffer
zone width with upper and lower confidence intes\fabm intensive monitoring.
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Obr. 6. Celkové zaznamenavané GUzemie v r. 2014/2015 defiidbzaznamenavanym
Uzemim vo Vékej Fatre (polygén okolo vonkajSej pozicie fotostaa bufer zénami so
Sirkou 3, 6, 9 a 15 km. Celkovarkes izemi (MCP + 15 km zéna) bola 2 574%m

Fig. 6. Total sampled area (state space) in 2014/201kedkds the capture area in
Velka Fatra (minimum convex polygon around cameraosis) plus buffer zones of 3, 6,
9 and 15 km. The total size of the area (MCP +rhkffer) was 2 574 kin
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Obr. 7. Vhodny (zelena farba)

a nevhodnydervena farba) habitat

v ramci celkového zaznamenavaného
Uzemia Véka Fatra 2014/2015,
definované zaznamenavanym Gzemim
(MCP) s bufer zonami.

Fig. 7. Suitable (green) and unsuitable
(red) habitat within the total state
space in Vi&ka Fatra in 2014/2015,
defined as the sampled area (MCP)
with buffer zones.

Tab. 1. Vymera celkového
zaznamenavaného Uzemia, vhodného a space), suitable and unsuitable habitat in
nevhodného habitatu v dvoch refateych two reference areas.

Tab. 1. Sizes of total sampled area (state

tzemiach.
Stiavnica Mts. Velk Fatra
2013/2014 2013/2014 2014/2015
State space 2 515 km? 2 785 km? 2 574 km?
Suitable habitat 1575 km? 2 164 km? 1996 km?
Unsuitable habitat 940 km? 621 km? 578 km?

Tab. 2. Odhady (priemer, 95% CI)
abundancie a density populacie rysa
z fotomonitoringu v dvoch referénych
Uzemiach pouzitim analyzy SCR.

Tab. 2. Estimates (mean, 95% CI) of lynx
population abundance and density derived
from deterministic camera trapping in two
reference areas using SCR analysis.

Stiavnica Mts. Velka Fatra

2013/2014 2014/2015

Abundance 9.2 (7-13) 17.5(7-29)
Density

.58 (0.45-0.
(inds./100 km?) 0.58 (0.45-0.83)

0.8 (0.33-1.35)

Monitoring Lynx lynx carpathicusRigg & Kubala (2015)
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Abundance and density of Eurasian lynx
in the Stiavnica Mts. and Velka Fatra, Slovakia
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Conservation and management of species should
be based on pertinent data on population status.
None of the lynx populations in Europe is
geographically restricted to only one country
(Kaczensky 2013a,b) and for this reason their
practical management calls for an international
approach at multiple geographical scales
(continent - population - country - locality).

The population of Eurasian lynx (Lynx lynx) in
the Carpathians is one of the most important
populations in Europe. The positive status of lynx
in Slovakia (former Czechoslovakia) in the 1970s
and 1980s enabled the implementation of
reintroduction programmes for the species in
western and central Europe, for which Slovakia
provided founder animals (Stehlik 1979). Several of
the reintroduced populations initially thrived, but
subsequently their growth and spread stopped
(Swiss Alps; Molinari-Jobin et al. 2003) or even
decreased markedly (Dinaric Mts.; Sindic¢i¢ et al.
2013). The reasons for these problems are
currently the subject of on-going research, but
inbreeding is most likely one of the major threats
to the survival of these populations. The solution
proposed is population augmentation using
individuals from the Carpathian source population.

The Carpathian lynx population should continue
to be a source of “original” genotypes for future
reintroduction and reinforcement projects. In this
context, Slovakia has a particular responsibility for

the conservation and management of the species,
particularly in cooperation with other countries of
the Carpathian bow (von Arx et al. 2004). The main
precondition for this role is sound population
management and above all a detailed evaluation of
the state of the autochthonous lynx population in
Slovakia.

However, although the lynx population in the
Carpathians is probably not threatened, scientific
data on biology, ecology and status are currently
lacking. It is widely accepted that estimates of key
population parameters (abundance, density and
trend) are substantially overestimated in the
Slovak Carpathians due to inadequate monitoring
methods (Okarma et al. 2000, Salvatore et al. 2002,
Linnell & Okarma 2003). Official data are based on
reports from hunting grounds, which are
significantly smaller in size than lynx home ranges,
leading to multiple counting of the same
individuals.

The required data on population parameters
can be obtained using appropriate methods.
Monitoring with camera traps (“camera trapping”)
is now a common approach for estimating the
population parameters of scarce species or those
that live secretively and at low densities, such as
felids (Karanth 1995). Eurasian lynx, like several
other felids, have unique coat patterns which can
be used to differentiate and identify individuals.
This permits robust estimates of population
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parameters which include evaluation of their
statistical accuracy.

The main aim of this study was to use camera
trapping to estimate and evaluate lynx population
parameters in the Slovak Carpathians.

Materials and methods
Study area

Lynx monitoring was conducted in two model
areas, Stiavnica Mts. Protected Landscape Area
(PLA) and Velka Fatra National Park, which were
termed reference areas following the design of
Breitenmoser & Breitenmoser-Wirsten (2008).

The Stiavnica Mts. are situated in the county of
Banskd Bystrica and have a total size of 776 km?.
They were declared a Protected Landscape Area in
1979 and include two National Nature Reserves
(Kasivarova, Sitno), 10 Nature Reserves, 5 Nature
Monuments and 9 Sites of Community Importance
(SCls). The Stiavnica Mts. have a cold to moderately
cold mountainous climate with high humidity. The
average temperature is -5.1°C in January and 15°C
in July. Annual precipitation averages 1 050 mm,
with snow cover for 105 days. The Stiavnica Mts.
have a relatively varied topographically with valley
basins. The highest point is Sitno Mt. (1 009 m
a.s.l.). Slope angle is in the range 14-24° with
valleys predominantly orientated to the S or SE.
Forests cover 65% of the area with occurrence of
beech (Fagus sylvatica), oak (Quercus spp.),
hornbeam (Carpinus betulus), spruce (Picea abies)
and fir (Abies alba). There are 1 460 species of
plants, of which 9 are endemic, 100 bird species,
around 20 species of fish and 40 mammals. The
ungulate community comprises red deer (Cervus
elaphus), roe deer (Capreolus capreolus) and wild
boar (Sus scrofa) as well as introduced fallow deer
(Dama dama) and mouflon (Ovis musimon). The
carnivore guild includes, besides lynx, brown bear
(Ursus arctos), red fox (Vulpes vulpes), badger
(Meles meles), otter (Lutra lutra), pine and beech
martens (Martes martes, M. foina), polecat
(Putorius spp.) and wildcat (Felis silvestris).

Velka Fatra is situated in Banska Bystrica and
Zilina counties with a total size of 776 km?2. The area

was declared a PLA in 1973 and a National Park
(NP) in 2002. The area includes 15 National Nature
Reserves, 5 Nature Reserves, one National Nature
Monument, 10 Nature Monuments and 5
Protected Areas. Velkd Fatra is included in the
NATURA 2000 network of protected areas (SCl and
Special Protection Area for birds). The climate is
cold mountainous with high humidity. The average
temperature is -9°C in January and 16°C in July.
Average annual precipitation, mainly in the form of
snow, is 1 400 mm. The mountain range is
particularly rugged, in some parts with deep to
extreme vertical delineation, and an average slope
angle in excess of 24°. The highest point is
Ostredok (1 592 m a.s.l.). Overall 90% of Velka
Fatra is covered by forests, mostly beech stands at
lower altitudes and spruce at higher altitudes. The
flora is predominantly montane with several
endemic species and plant communities preserved
from various post-glacial periods. There are 110
species of birds, around 20 species of fish and 60
species of mammals. Carnivores in areas with lynx
include the brown bear, grey wolf (Canis lupus), red
fox, badger, otter, pine marten, beech marten and
wildcat. The main ungulates are red deer, roe deer
and wild boar plus introduced alpine chamois
(Rupicapra rupicapra rupicapra).

Design of monitoring and data collection

Camera trapping was conducted using two
approaches: 1) intensive deterministic monitoring
along with spatial estimation of lynx population
parameters (SCR; Efford 2004, Royle & Young
2008); and 2) extensive (opportunistic) monitoring
throughout the year with the aim of detecting and
identifying as many individuals as possible in the
area. For extensive monitoring, single camera traps
were placed at locations considered to have the
highest probability of photographing lynx, i.e.
forest roads, game trails, lynx marking points and
kill sites.

During intensive monitoring, two opposite
facing camera traps were used at each position in
order to photograph animals from both sides. Such
camera stations allowed identification of both
profiles in case the same individual was
photographed from different positions or angles.
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Camera stations (N = 43-45) were distributed in a
2.5 x 2.5 km grid derived from the IUCN grid and
placed at the best identified position within each
stipulated square (Zimmermann et al. 2013).

Camera traps were placed at a height of 40-60
cm with an average distance of 2—3 metres from
the anticipated lynx position and motion. To
prevent damage and theft camera traps were
placed in a metal box and attached to a tree with a
steel lock. Devices were set for 24 hour recording
and reactivation delay of 5-10 seconds depending
on the model of camera trap (passive infrared
Moultrie M880 or Cuddeback Ambush with white
flash). Camera stations were checked periodically
every two weeks in order to collect photographic
captures and conducted maintenance (replace
batteries and assess the technical condition).

Intensive monitoring was conducted in winter
2013/2014 in both reference areas in two blocks
(Karanth & Nichols 2002). The western portion of
each area (block A) was monitored from 6 January
to 6 March and the eastern portions (block B) from
16 March to 14 May 2014, a total of 120 days. In
winter 2014/2015, intensive monitoring was
conducted throughout Velka Fatra simultaneously,
without separation of blocks, from 4 December
2014 to 2 February 2015 (60 days). Each 60-day
camera trapping session was divided into 12
“capture occasions” of 5 consecutive days.
Multiple captures of the same individual at a
particular trap site within the same capture
occasion were treated as a single capture. A
capture history was compiled for each
independent (adult) individual identified during
intensive monitoring.

Each picture included the camera station
position with date and time for inclusion into the
corresponding capture occasion (1-12). Individual
identification of photographic captures was based
on lynx coat patterns (Laas 1999, Breitenmoser &
Breitenmoser-Wiirsten 2008). The criterion for
proper identification was four corresponding
patterns on at least three parts of the body (Fig. 1).
Pictures with reduced or unsuitable quality could
cause inaccurate identification and therefore were

treated as negative images and excluded from
further analysis.

Data analysis

Demographic and geographic population was
tested using the CloseTest software (Stanley &
Burnham 1998, Stanley & Richards 2004).

Density estimation was calculated using
statistical program R (The R Foundation for
statistical computing © 2014) in modul SPACECAP
and Bayesian statistics (Royle et al. 20093, b). Data
for SPACECAP were prepared as three input files:
1) animal captures, 2) camera station activity, and
3) potential home range centres (suitable vs.
unsuitable habitat). The proportion of suitable and
unsuitable habitat was derived from Corine Land
Cover 2006 (European Environmental Agency EEA)
with a resolution of 100 x 100 m in program ArcGIS
10 (ESRI 2013). All types of forests (deciduous,
coniferous and mixed), scrub and grassland were
considered as suitable habitat, agrocoenosis and
human settlements were considered unsuitable
habitat. The centres represented points in a square
grid of 1.5 x 1.5 km (2.25 km?).

To determine the size of the sample area (“state
space”), a buffer zone was added to the minimum
convex polygon (MCP) formed by camera station
locations (sampled area), whose width (3, 6, 9 and
15 km) was tested using the design of Avgan et al.
(2014). Chain convergence was tested using
Gelman-Rubin's test (Gelman et al. 2004). The
estimate of lynx population density was expressed
as the number of individuals/100 km? of suitable
habitat.

Results

During both forms of monitoring in the two
reference areas a total of 843 images of lynx were
obtained. In the period 2013-2015 a total of 20
different individuals were identified in the
Stiavnica Mts. and 14 in Velkd Fatra.

In the Stiavnica Mts. a total of 7 independent
lynx were captured in 48 pictures and 30 occasions
during intensive deterministic monitoring in winter
2013/2014 (Fig. 2). Captures were made at 16 of 44
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positions (36.4%). Only 3 of these 7 individuals had
been identified during previous monitoring in
2012/2013 (Kubala 2014).

In Velkd Fatra, 9 independent lynx were
captured in 269 pictures and 14 occasions during
intensive monitoring in winter 2013/2014 (Fig. 3).
Captures were made at 8 of 44 positions (18.2%).
During intensive monitoring in 2014/2015, 7
independent lynx were captured in 95 pictures and
20 occasions (Fig. 4). Captures were made at 14
of 43 positions (32.6%). Of the 9 individuals which
were identified in winter 2013/2014 only 3 (33%)
were recorded in 2014/2015.

Estimates of lynx population density in both
reference areas using spatial SCR models
decreased markedly with increasing buffer zone
width and stabilized at a value of 15 km (Fig. 5),
which represented the correct density estimate
taking the spatial requirements of individuals
within the sample area (state space) into account.
Therefore, a 15 km buffer zone was added to the
capture area (Fig. 6) and lynx population density
was subsequently calculated in suitable habitat
only (Fig. 7). Sizes of state spaces (with 15 km
buffer) and extent of suitable and unsuitable
habitat are shown in Table 1.

In the Stiavnica Mts. and their surroundings,
abundance in January—May 2014 was estimated at
7-13 (mean 9.2) independent lynx at a mean
density of 0.58 individuals/100 km? of suitable
habitat. In Velkd Fatra and surroundings
abundance was estimated in December 2014 —
February 2015 at 7-29 (mean 17.5) independent
lynx at a mean density of 0.8 individuals/100 km?
of suitable habitat (Tab. 2).

Estimates of lynx population density obtained
for Velka Fatra in 2013/2014 were affected by a
methodological error and therefore were markedly
over-estimated (extreme values of 95% confidence
intervals; Fig. 5). For this reason they were not
considered relevant or considered further.

Discussion

This pilot study confirmed that monitoring with
camera traps and the method used provided an

appropriate approach for estimating population
parameters of Eurasian lynx in reference areas in
the Slovak Carpathians. Dividing the reference area
into two blocks resulted in a relatively long
monitoring period of 120 days and probably an
open population (with immigration or emigration
of individuals). For future studies we therefore
recommend the approach used in Velka Fatra in
winter 2014/2015, when the whole reference area
was monitored simultaneously for 60 days.

Compared to classic Capture-Mark-Recapture
(CMR) analysis, SCR estimates proffered an
advantage, because they were not limited to the
parameters of the movement of animals recorded
by camera stations. CMR estimates over-estimated
population density mainly due to unfavourable
estimation of sample area size and the width of
zones which did not represent an appropriate
estimation of the parameters of lynx home ranges.
With SCR, the sampled area is part of the total
sampled area and allowed for the movement of
individuals beyond its limits. This subsequently
provided a pertinent estimation of the parameters
of lynx home ranges, which extended beyond the
reference areas. This method is also suitable for
small datasets typical of camera trapping studies
(Efford 2004, Royle & Young 2008).

Comparison of SCR estimates of lynx population
density in both areas using the design of Avgan et
al. (2014) and recommendations of Pesenti &
Zimmermann (2013) identified the 15 km zone as
the most favourable width for defining the total
sampled area, which is in agreement with results of
studies in Switzerland and Turkey.

Our results suggest that the lynx in Slovakia may
not be at favourable conservation status. Criteria
defined for evaluation of favourable status include
an average density > 1 ind./100 km? of main forest
habitats and a total abundance in the country of at
least 250 individuals (Kropil in Polak & Saxa 2005).
The average lynx population density estimated in
our two reference areas was 0.7 inds./100 km?.
Extrapolating to the country level, this equates to
a total of 175 independent (adult) individuals in
24 947 km? of suitable habitat. Even using the
slightly higher density estimate from Velka Fatra of
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0.8 inds./100 km? suggests a total of just 200 adult
lynx in Slovakia.

We recorded relatively high rates of turnover of
individuals in both reference areas. The reasons for
this fluctuation were not determined and call for
further research. Continuation of monitoring in the
established reference areas should help to

elucidate population trend. Data from additional
reference areas would improve the reliability of
density estimates and hence of population
estimates at the county level. This will
subsequently enable the current status of the lynx
population in Slovakia to be comprehensively and
reliably assessed.
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"ID13

Trinag’ samostatnych (adultnych) rysov
zaznamenanych pri intenzivnom deterministickom
monitoringu v zime 2013/2014 a 2014/2015 vo
Verlkej Fatre. Z nich iba 3 (ID2, ID7, ID9) boli
zaznamenané po obidve zimy.

Thirteen independent (adult) lynx “captured” during
intensive deterministic monitoring in Yieéd Fatra in
winter 2013/2014 and 2014/2015. Only 3 of them
(ID2, ID7, ID9) were recorded in both winters.
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Rys ostrovid (Lynx Iynx) je jednou 1z
najrozsirenejsich mackovitych Seliem, 3
prirodzenym prostredim od strednej Eurépy po
vychodnu Aziu. Intenzivny lov a prenasledovanie v
minulosti viedli k prudkému zmenseniu oblasti
vyskytu v Eurdpe. Avsak v 70-ych a 80-ych rokoch
20. storoCia boli vyuzité zvierata z Karpat na
znovuosidlenie niekolkych Uzemi v strednej,
zapadnej a juznej Eurdpe (Stehlik 1979).

Cielom prezentovanej Studie je ozrejmit
suCasny stav karpatskej populdcie rysa na
severnom Slovensku pri hranici s Polskom a Ceskou
republikou. Zdmerom je vyuzit neinvazivne formy
vyskumu na ziskanie dat pre programy dlhodobého
monitoringu populdcie, manazmentové plany a
ochranu rysa v Zapadnych Karpatoch.

Material a metodika

Vyskum bol realizovany v zime 2013/2014
v CHKO Kysuce a jeho prilahlych uzemiach (CHKO
Hornd Orava, NP Mald Fatra). Intenzivny
deterministicky fotomonitoring a metdda capture-
mark-recapture (CMR) boli pouZité na odhad
abundancie a denzity populacie (Karanth & Nichols
2002).

Fotomonitoring pre deterministicky monitoring
prebiehal v mesiacoch januar a marec v dizke 60
dni. Toto obdobie bolo rozdelené do 12
patdnovych peridd (trapping occasions), pocas
ktorych bolo viacnasobné zaznamenanie toho
istého jedinca na urcitej fotostanici povazované za
jeden zdznam (capture event).

Systematicky sme rozmiestnili 15 fotopasci
s bielym bleskom (Cuddeback Ambush) na uzemi

vyskumu 375 km? do Stvorcovej siete podla
European Environmental Agency (EEA) (Obr. 1).
Minimalny konvexny polygdn (MCP) uzatvoreny
vonkaj$imi fotostanicami mal plochu 317 km?.

Kvoli finanénym obmedzeniam bola vo
vybranych Stvorcoch 5 x 5 km umiestnend len jedna
kamera. Hoci mnohé studie pouzivaju dve oproti
postavené fotopasce, aby boli zaznamenané oba
profily zvierata (napr. Weingarth et al. 2012), ¢eski
kolegovia povaZovali rieSenie z jednou fopascou za
dostatocné a cenovo dostupnejSie (Kutal et al.
2014) s podmienkou, Ze referencna databaza rysov
odfotografovanych na sStudijnom lGzemi pomobze
ulahcenie identifikacie. Jedince boli identifikované
porovnavanim vzorov Skvrnitosti, predovsetkym na
zadnych a prednych koncatinach a bokoch.

Vysledky

Pocas intenzivnheho fotomonitoringu sme
odfotili rysov na 4 z 15 lokalit. Identifikovali sme 7
samostatnych jedincov (3 samcov, 1 samicu, 3
neznameho pohlavia) a 2 mladata. | napriek tomu,
Ze uzavretost populécie nebola pocas intenzivnheho
fotomonitoringu zaistena (program CloseTest),
pocetnost rysa bola stanovena na 9 rdznych
jedincov (program DENSITY 5.0).

Zo vsetkych jedincov bol zaznamenany na
dvoch rozliénych lokalitach len jeden jedinec, preto
sme nemohli definovat velkost efektivheho
zaznamenavaného Uzemia (ESA). Okrem toho nizka
uspesnost ,foto-odchytov* spolu so stratou Gdajov
spésobenou pocetnymi kradeZzami fotopasci nam
neumoznili stanovenie populacnej hustoty.
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Zaver ktory sucCasne prebieha v nadvazujucich tzemiach
Moravsko-slezskych ~ Beskyd a  Javornikov,
umoziiuje mapovat populdciu rysov na SirSom
geografickom Uzemi a tak objasnit ich priestorové
naroky, ktoré zahffaju presuny na vacsie
vzdialenosti cez medziStatne hranice a poskytuje
lepsie pochopenie moznych dopadov fragmentacie
habitatov.

Dufame, Ze ziskané data prispeju k hodnoteniu
stavu populacie rysa na okraji Zapadnych Karpat na
slovensko—cesko—polskom pohranici. Skdsenosti a
poznatky ziskané pocas tejto Studie by mohli
pomdct pri skvalitneni dizajnu vyskumu pre
nasledujuce obdobia. Paralelny fotomonitoring,

Er
Zazriva

Obr. 1. Mapa oblasti vyskumu (CHKO Kysuce) s Fig. 1. Map of the study area (Kysuce PLA)
kvadratmi siete EEA (5 x 5 km) a poziciami 15  showing the EEA grid (5 x 5 km) and 15 camera
fotopasci. Zdroj: Google Earthyvw.sopsrsk trap positions. Source: Google Earthyw.sopsr.sk
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Monitoring lynx in Kysuce PLA, Slovakia
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The Eurasian lynx (Lynx lynx) is one of the most
widely distributed felid species, with a natural
range extending from Central Europe to East Asia.
Historically, intensive hunting and persecution
contributed to drastic range loss in Europe.
However, in the 1970s and 1980s animals from the
Carpathians were used to repopulate several areas
in central, western and southern Europe (Stehlik
1979).

The aim of this study is to assess the current
status of the Carpathian lynx population in
northern Slovakia, close to the borders with Poland
and the Czech Republic. The intention is to use
non-invasive methods in order to obtain data for
long-term population monitoring programmes,
management plans and conservation of the lynx in
the West Carpathians.

Materials and methods

The study was conducted in winter 2013/2014
in Kysuce Protected Landscape Area (PLA) and
adjacent areas (Hornd Orava PLA, Mald Fatra
National Park). Intensive deterministic camera
trapping and capture-mark recapture (CMR)
analysis were used to estimate lynx population
abundance and density (Karanth & Nichols 2002).

Camera trapping for deterministic monitoring
was conducted during a 60-day period in January—
March. This was divided into 12 trapping occasions
of 5 days each, during which multiple captures of
the same animal at a particular trap site were
counted as a single capture event.

We systematically distributed 15 white flash
cameras (Cuddeback Ambush) in a study area of
375 km? according to the European Environmental
Agency (EEA) grid (Fig. 1). The minimum convex
polygon enclosed by the outermost camera trap
sites had an area of 317 km?.

Due to financial limitations, only one camera
was installed in any one 5 x 5 km grid square.
Although many studies use two opposite-facing
cameras at each site in order to photograph both
flanks of animals (e.g. Weingarth et al. 2012), Czech
colleagues have found one camera to be sufficient
and cost-efficient (Kutal et al. 2014), provided that
a reference database of all lynx photographed in
the study area is already available to ease
identification. Individuals were identified by
comparison of pelage patterns, particularly on the
hind limbs, fore limbs and flanks.

Results

During intensive camera trapping we
photographed lynx at 4 out of the 15 sites. Seven
independent lynx (3 males, 1 female, 3 unknown)
and two kittens were identified. Demographic
closure was not assured during the session
(program CloseTest), but we nonetheless used
program DENSITY 5.0 to obtain an estimated
population size of 9 different individuals.

We were not able to calculate the size of the
effective sample area (ESA) because only one
individual was captured at two different sites.
Furthermore, a low rate of recapture together with

Monitoring Lynx lynx carpathicusRigg & Kubala (2015) 50



3. Vysledky zo zapadnych Karpét / Results fromwhestern Carpathians

data loss due to theft of numerous camera traps
also precluded estimates of population density.

Conclusion

We hope that the data obtained will help with
the assessment of the status of the lynx population
at the edge of the West Carpathians, in the border
area of Slovakia, the Czech Republic and Poland.
The experience and knowledge gained during this

study could help improve the design of the next
phase of research. Camera trapping currently
underway in parallel in the Moravskoslezské
Beskydy and Javorniky Mts. will allow the lynx
population to be mapped across a broader
geographic area thus clarifying its spatial
requirements, including long distance movements
across international borders, and providing a
better understanding of the possible impacts of
habitat fragmentation.
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Fotomonitoring rysa ostrovida na cesko—slovenskom pohranici
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Moravskoslezské  Beskydy a Javorniky sa
nachadzaju na &esko-slovenskej hranici. Uzemie
zahriiujuce Chranend krajinni  oblast (CHKO)
Beskydy v Cesku a CHKO Kysuce na Slovensku
predstavuje najzdpadnejsie rozsirenie so stabilnym
vyskytom  eurdzijského rysa  (Lynx  lynx)
v Karpatoch. Populacia bola studovana pocas rokov
2003-2012 najma prostrednictvom stopovania na
snehu vykonavaného dobrovolnikmi z projektu
Vicich hlidek organizovanych lokdlnou olomouckou
skupinou Hnuti Duha (Kutal & Blaha 2008). Ziskané
subory dat poskytli zaklad pre posudzovanie
relativnej abundancie druhu v roéznych castiach
CHKO Beskydy a poctu rodinnych skupin (Kutal et
al. 2013, Kovafik et al. 2014). V ramci tejto prace
prezentujeme kratke zhrnutie pouzitia kombinacie
monitoringu s fotopascami a metédy CMR
(capture-mark-recapture) spolo¢ne so stopovanim
na snehu pre ziskanie prvého empirického odhadu
realnej abundancie a denzity populacie rysa na
okraji Zdpadnych Karpat.

Metddy

Pocas 50 dni deterministického monitoringu v
zime 2011/2012 a 2012/2013 sme umiestnili 20
digitdlnych fotopasci s bielym bleskom v dvoch
skimanych blokoch (Obr. 1). Celkové usilie bolo
925 a 905 noci zaznamenavania. Odhady boli
zalozené na nepriestorovych CMR modeloch
a pristupe MMDM s polomerom dodatocnej zény
v rozmedzi 4,1-8,0 km. Dodato¢ne sme vykonavali
intenzivne stopovanie na snehu (750 terénnych
vystupov), vyhladdvanie ulovenej koristi rysa
(srnec lesny a jelen lesny) a zber neinvazivnych

genetickych vzoriek pocas kontinudlnej peridédy
snehovej prikryvky oboch zim.

Vysledky

Celkovo sme pocas oboch zim zaznamenali 45
a 51 zaznamov rysa. Po porovnani rozdielnych
vzorov skvrnitosti (Obr. 2), sme pocas prvej zimy
2011/2012 identifikovali devat
rozdielnych rysov v ramci dvoch Studovanych
blokov (efektivhe zaznamenavané Uzemie 850
km?). Odhad populécie s pouZitim najvhodnejsieho
modelu (Mo) a programu CAPTURE bol 9 + 0,3
jedincov. Dva samostatné rysy dodatocne
zaznamenané pocas oportunistického monitoringu
(najmd@ v  blizkosti  pozicii  koristi; Obr.3)
naznacovali, Ze celkova populacia na celom Uzemi
s realizovanym stopovanim na snehu (1 550 km?)
bola minimalne 11 jedincov. Pocas nasledujucej
zimy 2012/2013 sme zaznamenali 10
samostatnych rysov na efektivne
zaznamendvanom Uzemi 1 550 km? s odhadom 10
+ 0,466 prostrednictvom modelu Mo. Vzhladom na
to, Ze v bloku Beskydy bol oportunistickym
monitoringom zaznamenany dalsi jedinec (Obr. 4),
sme odhadli celkovu populaciu 11 zvierat aj pocas
druhej zimy.

vizudlne

Fotomonitoring a stopovanie na snehu naznacili
nerovnomernu distribuciu rysov a signifikantné
rozdiely medzi Studovanymi blokmi s vysSSou
popula¢nou denzitou a abundanciou v Javornikoch.
Len pat z jedendstich samostatnych rysov (45%)
bolo zaznamenanych pocas oboch zim, co
naznacuje vysoku fluktudciu populacie.
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Celkova odhadovana denzita populacie rysa na
$tudovanom Uzemi s velkostou ~ 1 500 km? bola
0,71 rysa/100 km? po&as oboch rokov. Tento odhad
je podobny vysledkom z Cesko-Bavorsko-Rakuskej
populacie, konkrétne z Bavorského lesa, kde boli
denzity 0,4-0,9 rysa/100 km? ziskané kombinaciou
telemetrie a deterministickym monitoringom
fotopascami (Weingarth et al. 2012). Hodnoty
vyssie ako 1,2 jedinca/100 km? boli zaznamenané
vo SvajCiarskych  Alpdch a pohori Jura
(Zimmermann et al. 2013, Pesenti & Zimmermann
2013).

Mali sme limitovany pocet fotopasci a z tohto
dovodu sa nas dizajn vyskumu lisil od Standardnej
metodiky monitoringu pouzivaného vo Svajéiarsku
a Nemecku. Nas findlny odhad populdcie 10-15
jedincov bral do Uvahy aj analyzu dat zo stopovania

Czech Republic

na snehu (Kutal 2014) a predbeiné vysledky z
neinvazivhych genetickych vzoriek (Turbakova
2015).

Zapojenie dobrovolnikov, niektorych miestnych
polovnikov a lesnikov pridal do nasho vyskumu aj
ludsky aspekt, teda lepSie prijatie vysledkov
cielovymi skupinami. Dodatocne boli fotografie
a vysledky z monitoringu pouzité na kampane pre
podporu a rozvoj verejnej mienky, ako aj na
odborné a popularne publikacie pre
zainteresované a cielové skupiny (Kutal &
Suchomel 2014, Ulmanova et al. 2015).

Navrhujeme dlhodoby monitoring fotopascami,
ktory by umoZnoval zostavit Zivotné historie
jednotlivych rysov ako zdklad pre odhad
Zivotaschopnosti populacie na lokalnej Urovni.

Poland

Romania

Obr. 1. Locations of two study blocks v CHKO
Beskydy (CZ) a CHKO Kysuce (SK) na okraji
Zapadnych Karpat.

Fig. 1. Locations of two study blocks in the Beskydy
(CZ) and Kysuce (SK) Protected Landscape Areas at
the edge of the West Carpathians.
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Obr. 2. Vizualna identifikacia samd&ehd v Javornikoch.
Fig. 2. Visual identification of mal®eha in Javorniky Mts.

Obr. 3. Dvojro¢ny samec Olda
pri koristi jelenej zveri
v Javornikoch.

Fig. 3. Two-year old male
Olda at a red deer carcass in
Javorniky.

Obr. 4. Samica Draza

z Beskyd identifikovana od
roku 2011 nebola gas 50 dni
deterministického monitoringu
dvoch zim zaznamenana
Ziadnou z fotopasci, avSak bola
odfotografovand pas
oportunistického monitoringu.

Fig. 4. Female DraZa from the
Beskydy Mts., identified from
2011, was not recorded by any
cameras during 50 days of
deterministic monitoring in

two winters, but was
photographed during
opportunistic monitoring.
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Camera trapping Eurasian lynx in the Czech-Slovakia borderland
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The Moravskoslezské Beskydy and Javorniky Mts.
are located on the Czech-Slovak border. The area,
including Beskydy Protected Landscape Area (PLA)
in the Czech Republic and Kysuce PLA in Slovakia, is
currently at the western edge of stable occurrence
of Eurasian lynx (Lynx lynx) in the Carpathians. The
population was studied in 2003—-2012 mainly by
snow tracking carried out by volunteers of the Wolf
Patrol project, organized by the Olomouc local
group of Hnuti Duha (Kutal & Blaha 2008). The
collected dataset provided a baseline for assessing
the relative abundance of the species in different
parts of Beskydy PLA and the number of family
groups (Kutal et al. 2013, Kovafrik et al. 2014). Here,
we present a short summary of a combination of
camera trapping and photographic capture-mark-
recapture (CMR) together with snow tracking to
obtain the first empirical estimate of the actual
abundance and density of the lynx population at
the edge of the West Carpathians.

Methods

We placed 20 digital white-flash cameras in two
study blocks (Fig. 1) during 50 days of deterministic
monitoring in winter 2011/2012 and 2012/2013.
Total sampling effort was 925 and 905 trap nights,
respectively. Estimates were based on non-spatial
CMR models and the MMDM approach with a
buffer radius in the range 4.1-8.0 km. In addition
we carried out intensive snow tracking (750 walked
trails), searched for lynx kills (roe and red deer) and
collected non-invasive genetic samples during the
period of continuous snow cover both winters.

Results

We obtained a total of 45 pictures of lynx in
winter 2011/2012 and 51 in 2012/2013. After
comparison of their distinct pelage pattern (Fig. 2),
we visually identified nine different lynx in the two
study blocks (effective sample area = 850 km?)
during the first winter. Using the best model (Mo)
and program CAPTURE the population estimate
was 9 * 0.3 individuals. Two additional
independent lynx found by opportunistic camera
trapping (usually near kill sites; Fig. 3) indicated the
total population in the area covered by intensive
snow tracking (1 550 km?) was at least 11.

During the second winter we recorded 10
independent lynx in an ESA of 1 044 km? and with
an estimation of 10 £ 0.466 using model M. Since
an additional individual was recorded by
opportunistic camera trapping in the Beskydy block
(Fig. 4), we estimate the total population in the
second winter to also be 11 animals.

Both camera trapping and snow tracking
indicated uneven lynx distribution and significant
differences between study blocks, with higher
population density and abundance in Javorniky.
Only five out of eleven independent lynx (45%)
were detected in both winters, indicating a high
population turnover.

The overall population density of Eurasian lynx
in a study area of ~ 1 500 km? was estimated at 0.71
lynx/100 km? in both years. This estimate is similar
to results from the Czech-Bavarian-Austrian
population, in the Bavarian Forest, where densities
of 0.4-0.9 ind./100 km? were obtained with a
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combination of telemetry and deterministic
camera trapping (Weingarth et al. 2012). Values
higher than 1.2 ind./100 km? have been observed
in the Swiss Alps and Jura Mts. (Zimmermann et al.
2013, Pesenti & Zimmermann 2013).

We had a limited number of camera traps and
so our study design differed from the standard
camera trap methodology used in Switzerland and
Germany. Our final population estimate of 10-15
individuals also took into account analysis of snow
tracking data (Kutal 2014) and preliminary results
of non-invasive genetic samples (Turbakova 2015).

Involving volunteers and some local hunters
and foresters added a human aspect to our
research, with better acceptance of the results by
target groups. Additionally, camera trap pictures
and monitoring results have been used in a public
awareness campaign and in scientific and popular
publications for stakeholders and target groups
(Kutal & Suchomel 2014, Ulmanova et al. 2015).

We propose long-term monitoring with camera
traps which would allow the construction of life
histories of individual lynx as a basis for estimating
population viability on a local level.
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Vyskyt rysa v severnom Madarsku
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Foundation for Large Carnivores in Hungary, Vivé u.3/c, 1163, Budapest, Madarsko; gado.gyorgy@chello.hu

V prvom rade by som chcel podat reélny pohlad na
stav rysa ostrovida v Madarsku. Samozrejme
zavidim vypracovany systém monitoringu vo
Svajéiarsku a viac a viac narastajuci aj na Slovensku.
Musime sa naudit vedecké metddy monitoringu
s vyuzitim fotopasci, avsak je zrejmé, Ze u nas je
situacia uplne ina.

Rysy v Madarsku si na okraji karpatskej
populdcie. Ich  pocetnost nebude nikdy
porovnatelnda s pocetnostou na Slovensku, hoci
v slcasnosti je stav ovela nizsi, ako by potencialne
biotopy rysa umozriovali.

Strucne z historie

Do konca 19. storoCia bola populacia rysa
sucasného Madarska ako organicka ¢ast karpatskej
populdcie stabilna. Potom v 20. storoci podobne
europskym trendom pocet rysa tiez velmi rychlo
klesol. Po Il. svetovej vojne druh bol oficidlne
vyhldseny za vyhynuty, avSsak my si myslime, Ze
nejaké jedince boli pravdepodobne ukryté
v horach. Statny orgdn ochrany prirody
nepovazoval za  potrebné  zbierat  data
o vyhynutych druhoch, preto udaje v literature
z niekolkych dekad chybaju.

V 80-ych a moZzno uz v 70-ych rokoch 20.
storodia sa rys objavil opat na severovychode
Madarska. Vieme to len z narastajuceho poctu
nelegdlnych zabiti. Niektoré boli dokazané, ale na
zaCiatku sme o tom poculi len z pribehov
v dedinskych krémach.

Cezhranicné koridory

V sucasnosti vieme, Ze navrat tohoto druhu je
v Uzkej suvislosti s rastucim poctom rysov na
Slovensku. SU zndme tri pravdepodobné koridory,
ktorymi rys prisiel na Gzemie Madarska: Stiavnické
vrchy — Borzsony, Slovensky Kras — Aggtelek a

Slanské vrchy — Zemplénske vrchy. V Aggteleku a
Zempléne za posledné tri dekady zaznamenavame
pritomnost rysa pravidelne. V pohori Borzsény
kolega LaszI6 Daranyi stopuje rysa, pravdepodobne
ide o jedného jedinca.

Terénna prdca

V Narodnom parku Aggtelek a CHKO Zemplén
zaznamendvame stopy rysa réznymi metddami
(Obr. 1). Okolnosti nie su vZdy priaznivé, napriklad
niekedy nie je k dispozicii vozidlo, preto pocas roka
vyuzivame aj kona alebo lyZe.

Monitorovacia siet

Nastastie nie sme sami na zber dat, mame siet
odbornikov s pravidelnymi stretnutiami, aby sme
metodiku zjednotili. V Madarsku vyuzivame
fotopasce, ale pocet zdberov a ich kvalita nie su
dostacujuce na identifikaciu jedinca.

Osveta a komunikdcia

Tolerancia rysa je vo verejnosti o nie¢o vacsia
ako vlka, ale je ovplyvnena silnymi predsudkami. Je
dolezité pracovat so ziakmi 3$kol, avsak
najsurnejsou Ulohou je zmenit postoj polovnikov.

Ak sa zamyslime nad sucasnou situaciou,
mozeme najst potencidlny biotop pre rysa v celych
madarskych Karpatoch od Dunaja az k Zemplénu.
Hlavnym dévodom, preco tento druh neobyva toto
Uzemie je pytliactvo. Monitoring je délezZity, ale
neziskame ovela lepsie vysledky, ak nedokazeme
zabranit nelegalnemu lovu.

V zavere svojej prezentdcie by som rad vyjadril,
ako som pocteny, Ze som nasiel ¢loveka, ktory ma
osobne indpiroval vo vyskume rysov. Stefan
Zatroch Zije vinom narodnom parku aj inom State,
ale mi pocas niekolkych rokov nesmierne pomohol
pochopit a naucit sa mnoho o spravani rysa a som
rad, Ze ma na tomto seminari moze sprevadzat.
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Lynx In Aggtelek and Slovak Karst, Winter 2014-15
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r :
Hooomiate

‘Bodvaszilas

: _—— svafd Szinpetr

Obr. 1. Vyskyt rysa v Slovenskom Krase a Aggteleku v z@8&4—2015 na zaklade stopovania na snehu.
Fig. 1. Lynx occurrence in Aggtelek and Slovak Karst imter 2014—-2015 based on snow tracking.
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Lynx occurrence in northern Hungary

ADAM SzABO & GYORGY PAL GADO

Foundation for Large Carnivores in Hungary, Vivé u.3/c, 1163, Budapest, Hungary; gado.gyorgy@chello.hu

First | would like to give you a realistic view about
the status of Eurasian lynx in Hungary. Of course |
envy the system of monitoring developed not only
in Switzerland but also growing more and more in
Slovakia. We must learn scientific methods of
monitoring with the use of camera traps, but it is
clear that we are in a quite different situation.

Lynx in Hungary are at the periphery of the
Carpathian population. Their abundance will never
be comparable to numbers in Slovakia, although
the current status is much lower than potential
lynx habitats could allow.

Brief history

Until the end of the 19" century the lynx
population in present-day Hungary, as an organic
part of the Carpathian population, was also stable.
Then in the 20" century, similarly to the trend in
Europe, the number of lynx decreased rapidly.
After the Second World War the species was
officially declared extinct, although we think there
were probably some individuals hidden in the
forests. The official nature conservation authority
considered there to be no need to collect data on
an extinct species so there is a gap in the literature
of several decades.

In the 1980s, possibly even in the 1970s, lynx
reappeared in northeast Hungary. We know this
only from an increasing number of illegal killings.
Some of them were confirmed but in the beginning
one could only hear stories in village pubs.

Transboundary corridors

Now we know that the return of the species is
in close connection with the growing number of
lynx in Slovakia. Three probable corridors by which
lynx came to Hungary are known: Stiavnica Mts. —
Borzsony, Slovak Karst — Aggtelek and Slanské Mts.

— Zemplén Mts. In Aggtelek and Zemplén the
presence of lynx has been almost continuous in the
past three decades. In Borzsony a colleague, LaszIé
Daranyi, has been tracking lynx, probably a single
individual.

Fieldwork

In Aggtelek National Park and Zemplén
Protected Landscape Area we follow lynx tracks
with diverse methods (Fig. 1). Circumstances are
not always favourable, for example sometimes
there is no car available so we also use a horse or
skis during the year.

Monitoring network

Fortunately we are not alone in collecting data:
we have a network of experts with regular
meetings to unify methods. We use camera traps
in Hungary but the number and quality of pictures
are not sufficient for individual identification.

Education and communication

Acceptance of lynx is a little better than that of
wolves but it is still influenced by strong prejudices.
It is important to work with school children but the
most urgent task is to change hunters’ attitudes.

If we consider the present situation we can find
potential lynx habitats in the whole Northern
Mountain Range, from the Danube to Zemplén.
The main reason that the species does not inhabit
this area is poaching. Monitoring is important but
we will not obtain much better results if we cannot
prevent illegal hunting.

Finally | would like to say how fortunate | am to
have found a man who inspired me to research
lynx. Stefan Zatroch lives in a different national
park and a different country but he has helped me
enormously to understand lynx behaviour. | am
glad we can participate in this seminar together.
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Prieskum zdravotného stavu eurazijského rysa: problematika a
definicie, priklad zo Svaj¢iarska a odporuéania pre Slovensko

MARIE-PIERRE RYSER-DEGIORGIS

Centre for Fish and Wildlife Health (FIWI), Vetsuisse Faculty, University of Bern, Langgass-Str. 122, Postfach 8466,
CH-3001 Bern, §vajéiarsko; marie-pierre.ryser@vetsuisse.unibe.ch

Zdravie je definované ako schopnost organizmu
prispbsobit a udrZiavat sa. Inymi slovami je
organizmus alebo populdcia schopna ,vyrovnat sa“
s meniacimi sa podmienkami. Viaceré organizmy
(nazyvané ,parazitmi“, napr. virusy a baktérie)
maju  potencial spdsobit ochorenia avsak
v skutoCnosti nie je ochorenie primarne
spbsobované parazitmi, ale funkciou hostitela
(zviera), parazita a ich vzajomnej interakcie
v danom prostredi.

Environmentalne zmeny (zahfnajuce fragmen-
taciu habitatu) mézu viest k izolacii a naslednej
strate genetickej variability postihnutych hostitel-
skych zvierat. Ludské zdsahy do prirodnych
habitatov paralelne spdsobuju zvySené interakcie
medzi volne Zijucimi druhmi, lud'mi
a domestikovanymi zvieratami. Cestovanie,
obchodovanie a translokacie zvierat z dévodu ich
ochrany predstavuju dodatocny dolezity faktor
infekénych Cinitelov (tzv. patogénny), ktoré
maji  potencidl spdsobit ochorenia. Tieto
interakcie a pohyb patogénov moiu viest
k vystaveniu ,naivnych“ populdcii novym
patogénnom s potencidlne katastrofdlnymi
nasledkami. Populdcie so zniZenou genetickou
variabilitou mozu byt pod vplyvom novych
patogénov ohrozené vyhynutim. Okrem toho
environmentdlne zmeny spdsobuju stres, ktory
nasledne indikuje vyssiu nachylnost k ochoreniam.

Vseobecne je ochorenie identifikované ako
rastica hrozba pre ochranu druhov a ich biodiver-
zity (Munson et al. 2010) s potrebou prieskumu
zdravotného stavu volne Zijucich druhov (Ryser-
Degiorgis 2013). Obzvlast v ramci translokacii volne
Zijucich druhov je potrebna znalost zdravotného

stavu populdcie (Je zvolend populdcia vhodna ako
zdrojova?) a samotnych jedincov (Je odchyteny
jedinec vhodny pre restitlciu alebo posilnenie
populacie?). Na jednej strane je pre Gspesnost pro-
gramov potrebné, aby translokované jedince mali
vysoku mieru prezivania, avSak na druhej strane ich
translokacia musi byt spojend s nizkym rizikom
zavledenia patogénov, ktoré mozu predstavovat
rizikda pre volne Zijuce druhy, domestikované
zvieratd ako aj ludi v rdmci lokalit vypustania
(Ryser-Degiorgis 2009a).

Prieskum znamend ,informacie k aktivite”.
Specificky prieskum  zdravotného stavu je
kontinualne zaznamendavanie parametrov zdravot-
ného stavu volne Zijucich populacii v kontexte na
ich manaiment. Zahffa odhalenie ochorenia
(alebo faktorov spoésobujlcich ochorenia, napr.
patogény alebo znedlistujice latky), manazment
informdcii (zaznamenavanie, uloZenie a analyza
dat) a pouzitie uvedenych informacii (prezentacia
dolezitych vysledkov pre manazérov).

Vo Svajtiarsku je vykonavany prieskum
zdravotného stavu eurazijského rysa pocas
viacerych dekad. Program v sucasnosti zahfna
klinické vysetrenie Zivych rysov (osirotené mladata
a dospelé zvierata odchytené z manazmentovych
dovodov (Obr. 1) a patologické vysetrenia vSetkych
najdenych uhynov vratane sp6sobenych koliziou
s vozidlami (Obr. 2). Morfologické data, fotografie
vzorov Skvrnitosti a vzorky, ako napriklad krv a trus,
s zaznamendvané a odobrané u Zivych aj mftvych
rysov. Vzorky su nasledne analyzované alebo
archivované. Dodato¢ne sU odobraté aj viaceré
vzorky tkaniva z mrtvych rysov a koZusina s kostrou
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je uloZzend v muzealnych zbierkach. Pri Zivych
zvieratach sl zaznamendvané aj Udaje o anestézii.

Dévody mortality rysov vo Svajéiarsku su ¢asto
neinfeké¢ného pévodu a jednd sa najma o dopravné
nehody (Ryser-Degiorgis 2009b). Pravidelne su
vSak zaznamendvané aj infekéné ochorenia, ktoré
su v skimanom materidli pravdepodobne menej
zastupené. Tieto infekcie zahffaju svrab (Obr. 3),
bakterialne infekcie po traumatickych zraneniach,
ako su uhryznutia alebo strelné zranenia, a menej
Casto virusové ochorenia ako je psinka. Ochorenia
neinfek¢ného povodu zahfnaju vrodené chyby,
ktoré su diagnostikované najma u osirotenych
rysiCat. Okrem toho su casto pozorované
histologické poruchy srdcového tkaniva vo forme
aterosklerézy a fibrézy myokardu vacsinou
s nejasnym prepojenim na zdravotny stav zvierata
avsak v niektorych pripadoch spésobili zlyhanie
srdca a naslednu mortalitu. Vyskyt stredne tazkych
az tazkych srdcovych poriuch bol zaznamenany
najma u adultnych samcov alpskej populacie rysa
a je podozrenie, Ze ich povod je genetického
charakteru.

Vysledky prieskumu zdravotného stavu rysov vo
Svajéiarsku zddraznili uzitoénost archivacie vzoriek.
Takéto zbierky umoZznuju skimanie velkého poctu
vzoriek zozbieranych pocas dlhych casovych
obdobi, ked'vzniknu nové otazky. To je velmi cenné
najma pre vyskum vyvijajiceho sa charakteru
zdanlivo ,,novych“ ochoreni alebo infekénych
Cinitelov a hodnotenie vzniku ,inbreedingu”
(pribuzenského krizenia). Detailné zdznamy
z odchytov a anestézii umoznili zdokonalenie
metdd odchytu a opatreni zniZujlcich rizika pri
odchytoch. Spomedzi vsetkych rizik su hypotermia
v zime a hypertermia pocas transportu
najdélezitejSie a je potrebné zabezpedit prevenciu
pred nimi.

Zo strategického pohladu sa zdaju byt obzvlast
doleZité tri Casti prieskumu zdravotného stavu: 1)
dlhodoby zber dat a vzoriek; 2) kombinacia
viacerych pristupov (klinické vySetrenia, patoldgia,
laboratérne testy, pozorovania zdravotného stavu
z fotografii ziskanych fotopascami; vySetrenia
oznacenych zvierat a zvierat ndhodne najdenych;
vySetrenia chorych a ,zdravych” zvierat ako

napriklad obete dopravnych nehéd, ktoré je mozné
pouzit ako kontrolné vzorky); a 3) harmonizacia
zberu dat v rdmci ¢asu a Studovanych uzemi (pre
moznost porovnania dat). V ramci populacie rysa
na Slovensku, ktora predstavuje minuly a buduci
zdroj pre programy restittcie, by bolo obzvlast
dolezité mat moznost porovnania zdravotného
stavu s populdaciami v budicnosti, najma
v kontexte potencidlneho vzniku inbreedingu
v restituovanych populacidch ako napriklad pri
srdcovych poruchach zaznamenanych u rysov vo
Svajéiarsku.

Z metodického hladiska je takisto potrebné
zhodnotit viaceré body: 1) pre Uspesny zber
mitvych rysov je ¢asto potrebné robit kompromisy
medzi potrebami poskytovatelov a vyskumnikov
(napr. poskytnutie kadaverov bez koze a hlavy),
z dévodu minimalizacie nakladov a Usilia zo strany
poskytovatelov a poskytnutia spatnej vazby; 2) pre
efektivny zber dat je dolezité: pouzit
Standardizované protokoly a formulare; viest
detailné zdznamy zo vsSetkych vySetreni (pitvy,
klinické vysetrenia, anestézia); usporiadat archiv
dokumentov a vzoriek; a zavedenie elektronickej
databazy; 3) pre ziskanie Sirokého spektra
informdcii je nevyhnutna spolupraca s réznymi
odbornikmi v laboratériach a teréne.

Po tom, ako bol zozbierany urcity pocet dat, je
potrebné vykondavat ich analyzu a prispdsobit
protokoly podla potreby. Celkovo je hlavnym
cielom vykondvat adaptivny manazment na
zaklade vedeckych udajov (Obr. 4).

Pre zjednodusenie implementacie programu
prieskumu zdravotného stavu rysa na Slovensku
boli navrhnuté protokoly (vid' Prilohy) a vykonané
ukazky pitiev, zberu dat a vzoriek. Okrem toho bolo
formulovanych viacero odporucani. Dosiahnutie
dalSich krokov zahffia: organizaciu a propagaciu
zberu mrtvych rysov vratane jedincov usmrtenych
v dopravnych nehoddch; vyvoj a prispGsobenie
protokolov a formularov; nastavenie postupov
pitiev; zabezpecenie databdzy a organizovanie
archivu dokumentov a dat; organizovanie archivu
vzoriek; pravidelné organizovanie stretnuti s
uréenim cielov a terminov, formulaciou dohod
a dokumentaciou zdznamov.
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Obr. 1. Klinické vySetrenie Zivého rysa. Obr. 2. Patologické vySetreniaitweho rysa.
Fig. 1. Clinical exam of live (immobilised) lynx. Fig. 2. Pathological examination of dead lynx.

Obr. 3. Hlava rysa postihnutého koznym svrabom.
KoZa je vyrazne zhrubnuta a pokrytéa chrastami,
tvoriac viditd'né zahyby okolo krku.

Fig. 3. Head of a lynx affected by sarcoptic mange.
The skin is heavily thickened and covered by crusts
forming visible folds around the neck.

Priprava alebo q
prepracovanie 24sah Protocol development q
protokolov or adaptation Action
Zavery, odporucania Zber dat Conclusmns_, Data
recommendations records
, . \ Data ‘
Analyza dat analyses

Obr. 4. Schéma adaptivneho manazmentu na  Fig. 4. Schematic representation of adaptive
zaklade vedeckych udajov. management based on scientific data.
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Health surveillance in Eurasian lynx: background and definitions,
an example from Switzerland and recommendations for Slovakia

MARIE-PIERRE RYSER-DEGIORGIS

Centre for Fish and Wildlife Health (FIWI), Vetsuisse Faculty, University of Bern, Langgass-Str. 122, Postfach 8466,
CH-3001 Bern, Switzerland; marie-pierre.ryser@vetsuisse.unibe.ch

Health is defined as the ability of an organism to
adapt and self-manage. In other words, a healthy
organism or population is capable of maintaining
an “equilibrium” through changing circumstances.
Many organisms (so-called “parasites”, e.g. virus,
bacteria) have the potential to cause disease but in
fact disease is less a property of the parasite itself
than a function of the host (animal), the parasite
and their interaction in a given environment.

Environmental changes (including habitat
fragmentation) can lead to isolation and
subsequently to a loss of genetic variability in the
affected animal hosts. In parallel, human
encroachment into wild habitats causes increased
interactions between wildlife, humans and
domestic animals. Additionally, travel, trade and
animal translocations for conservation purposes
are an important cause of movement of infectious
agents (so-called pathogens) with the potential to
cause disease. These interactions and pathogen
movements may result in the exposure of naive
populations to new pathogens, with potentially
disastrous consequences. Populations with a
decreased genetic variability may be more at risk
of extinction if susceptible to a newly introduced
pathogen. Furthermore, changing environments
are the cause of stress, which in turn induces
higher susceptibility to disease.

Disease is recognized as a growing threat to
species conservation and biodiversity in general
(Munson et al. 2010), and the need for health
surveillance in wildlife has been increasingly
recognized (Ryser-Degiorgis 2013). In the frame of
wildlife translocations, in particular, knowledge is
required on population health (Is the selected

population appropriate as a source population?)
and on individual health (Is the captured individual
appropriate for reintroduction or restocking?). On
the one hand, translocated individuals need to be
characterized by a high survival for the programme
to be successful; on the other hand, their
translocation has to be associated with a low risk
of translocating pathogens, which may represent a
risk for wildlife, domestic animals and humans at
the release site (Ryser-Degiorgis 2009a).

Surveillance means “information for action”.
More specifically, health surveillance is the on-
going recording of health parameters in wildlife
populations with a view to management. It
includes detection of disease (or disease
determinants, e.g. pathogens or pollutant),
information management (to record, store and
analyse data) and the use of surveillance
information (communication of important results
to managers).

In Switzerland health surveillance in Eurasian
lynx has been carried out for several decades. The
programme currently in place includes the clinical
examination of live lynx (orphans and older
animals captured for management purposes;
Fig. 1) and the pathological examination of all lynx
found dead, including traffic accidents (Fig. 2).
Morphological data, pictures of the coat pattern
and samples such as blood and faeces are collected
from both live and dead animals. Samples are
subsequently analysed and/or archived.
Additionally, numerous tissue samples are
collected from dead animals and the pelt and
skeleton are kept for museum collections. In live
animals, anaesthesia records are also kept.
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Causes of death of lynx in Switzerland are often
of non-infectious origin, especially traffic accidents
(Ryser-Degiorgis 2009b). However, infectious
diseases are regularly recorded and are likely to be
under-represented in the investigated material.
These infections include sarcoptic mange (Fig. 3),
bacterial infections following traumatic injuries
such as bites or gunshot wounds and, less
frequently, viral diseases such as canine distemper.
Diseases of non-infectious origin also include
congenital malformations, mainly diagnosed in
lynx orphans. Furthermore, histological heart
lesions consisting of arteriosclerosis and myocard
fibrosis have been regularly observed, mostly with
unclear relevance to the health status of the
animal, but in some cases also as the cause of heart
failure and death. The occurrence of moderate to
severe lesions has been recorded mainly in adult
males from the Alpine lynx population, and a
genetic origin of these lesions is suspected.

Results of Iynx health surveillance in
Switzerland have underlined the usefulness of a
sample archive. Such a collection allows the
investigation of a large number of samples
collected over a long period of time once new
questions arise. This is highly valuable to
investigate the emerging character of apparently
“new” diseases or infectious agents and to assess
the emergence of inbreeding depression. Detailed
records of captures and anaesthesia procedures
have also contributed to the improvement of
capture methods and preventive measures aimed
at decreasing the risks of capture. For example, the
risk of hypothermia has to be taken seriously in
winter, and the risk of hyperthermia needs to be
considered during transport.

From a strategic viewpoint, three components
of health surveillance seem to be particularly
important: 1) long-term data and sample
collection; 2) a combination of several approaches
(clinical examinations, pathology, laboratory tests,
health  observations from  photo-trapping;
examination of marked animals and of those found
by chance; examination of diseased and “healthy”
animals such as victims of traffic accidents, which
can be used as controls); 3) harmonization of data
collection over time and between study areas (to

be able to compare data). For the lynx population
in Slovakia, representing a previous and future
source for reintroductions, it would be particularly
important to be able to carry out comparisons
between populations in the future, for example
concerning the potential emergence of inbreeding
depression in reintroduced populations, such as
the heart lesions observed in lynx in Switzerland.

From a methodical point of view, too, a number
of points need to be considered: 1) For successful
carcass collection, it is often necessary to make
compromises between the submitters’ needs and
research needs (e.g. submission of carcasses
without skin and head), to minimize the costs and
effort required from the submitters, and to give
them feedback; 2) for efficient data collection, it is
important: to use standardized protocols and
datasheets; to keep detailed records of all
investigations (necropsies, clinical examinations,
anaesthesia); to organize a document archive and
sample archive; and to use an electronic database;
3) for obtaining a broad spectrum of information,
it is essential to collaborate with different
specialists in laboratories and in the field.

Finally, once a certain amount of data has been
collected, it is essential to perform data analyses
and adapt protocols as appropriate. Overall, the
aim is to carry out adaptive management based on
scientific data (Fig. 4).

To facilitate the implementation of a lynx health
surveillance program in Slovakia, protocols have
been  proposed (see  Appendices) and
demonstrations of necropsies, data and sample
collection have been performed. Furthermore,
several recommendations have been formulated.
The next steps to be achieved include: the
organization/promotion of carcass collection,
including lynx killed in traffic accidents; the
development/adaptation of protocols and
datasheets; the setting up of necropsy procedures;
the establishment of a database and organization
of a document/data archive; the organization of a
sample archive; the regular organization of
meetings with goal-setting and deadlines, the
formulation of agreements and documentation of
minutes.
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Pitvy rysov na Slovensku: ndlezy a zavery

MARIE-PIERRE RYSER-DEGIORGIS!, MIRIAM PEWSNER?,
BRANISLAV TAM?, JakuB KuBALA® & RoBIN RiGG*
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2700 Bojnice, Zdmok a okolie 6, 97201 Bojnice, SR; b.tam@zoobojnice.sk
3 Technicka univerzita vo Zvolene, Ul. T.G. Masaryka 24, 960 53 Zvolen, SR
4 Slovak Wildlife Society, P.O. Box 72, 033 01 Liptovsky Hradok, SR

V ramci projektu SpoluZitie s karpatskymi prizrakmi
sme usporiadali 24.-25.10.2014 medzinarodny
Workshop pre veterindrov a dalSich odbornikov
pod vedenim Dr. Ryser-Degiorgis z univerzity v
Berne. Program bol rozdeleny do teoretickych a
praktickych blokov. Prezentacie od Dr. Ryser-
Degiorgis a Dr. M. Belak sa konali v radnici mesta
Bojnice. Prakticky vycvik vratane pitiev rysa s
analyzou a hodnotenim zdravotnych problémov
jednotlivych zvierat sa konala na veterinarnej
klinike ZOO Bojnice. Ucastnici si tiez prehliadli
karanténne a rehabilitacné zariadenia,
prediskutovali otazky tykajuce sa sir6t, prepravy
fivych zvierat a navstivili CHKO Stiavnické vrchy,
kde hodnotili vyznam a potencidlne rizikd mozného
umiestnenia odchytového zariadenia.

Materidly a metédy

Styri mftve rysy boli vybrané na pitvu a dalSie
dva boli pouZité pre porovnanie vnuatornych
organov. Rozliénost zvierat bola vybrana tak, aby
bola mozZnost pozriet sa na rdzne anatomické
Struktury, opotrebenie zubov, telesnu kondiciu a
staddium rozkladu. Boli zahrnuté mladé a dospelé
jedince oboch pohlavi. Vsetky boli zmrazené a
uskladnené pre ucel pitvy, ale zatial ¢o niektoré
boli zmrazené pomerne dcerstvé, iné boli v
pokrocilejSom Stadiu rozkladu.

Pitevné postupy, zber udajov a vzoriek boli
vykonané podla protokolov z Centre for Fish and
Wildlife Medicine, Vetsuisse Faculty, University of
Bern (pozri Prilohy aj Woodford 2000). Zo vsetkych

skimanych zvierat bolo odobratych viac vzoriek a
boli uloZené az do dalSieho pouZzitia vo formaline, v
mraznicke (-20°C) alebo v 90% alkohole (genetické
vzorky).

Prva pitva (rys KAMENICA2013) bola vykonana
Dr. Ryser-Degiorgis s pomocou svojej asistentky,
Mirjam Pewsner, aby demonstrovala postupy.
Nasledné pitvy boli vykonané pod dohladom,
Branislava Tama (BRZOTIN2013, PRESOV2013) a
Vladimira Strbu (ORAVA2013.1). Jakub Kubala
pomohol zhromazdit morfologické data. Na
zaznamenanie postupov bola pouZitd digitdlna
kamera GoPro® (http://gopro.com).

Vysledky

KAMENICA2013, dospely samec, bladil v blizkosti
ludského obydlia v Kamenici nad Cirochou (okres
Humenné). Zomrel pocas prepravy 4.10.2013. Bol
velmi vychudnuty (kachexia; Obr. 1) a mierne
zamoreny klieStami a usnymi roztoémi (Otodectes
cynotis). Okrem dvoch zahojenych zlomenin rebier,
troch chybajucich rezdkov a niekolkych vnutro-
svalovych krvacani mal zranend koncatinu — pred
vykonanim patologického vysSetrenia sa
predpokladalo, Ze to bolo spdsobené zrazkou s
vozidlom. Pri pitve sa v3ak zistilo, Ze lavy humerus
bol rozdrveny a v okolitych tkanivach bolo
pritomnych viac fragmentov olova (Obr. 2), ktoré
zrejme boli sp6sobené vystrelom. Zranenie zviera
nezabilo, ale zrejme mu zabrénilo lovit. Zalidok bol
prazdny, nachadzali sa tu malé vredy, co
poukazuje, Ze nepoZival potravu po dlhsiu dobu,
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kym konecnik obsahoval ostne jeza (Erinaceus sp.;
Obr. 3), ¢o poukazuje, Ze sa Zivil netypickou
koristou. Pri pitve sa srdce tohto zvierata zdalo
mensie a vaZilo ovela menej ako srdce rysov vo
Svajéiarsku v tej istej pohlavno-vekovej kategérii a
fyzickej kondicii.

BRZOTIN2013 bola mladistva samica, najdend ako
Uhyn. Bola vychudnuta a vazne postihnuta koZznym
svrabom (Sarcoptes scabiei), ktory mobzie byt
povazovany za pric¢inu Umrtia. Mala zavazné kozné
|ézie, typické pre tuto chorobu (Obr. 4).

PRESOV2013 bol mlady rys (s mliecnymi zubami),
najdeny mrtvy v lese. Mal dobru telesnu kondiciu,
ale bol v ranej faze kozného svrabu. Mal niekolko
zavaznych krvacani v roznych oblastiach tela a
koznych erdzii na hlave, ¢o naznacuje, ze zomrel
tupym drazom. Navyse mal pritomnu vadu lavého
oka (Obr. 5), ktord bola upnutd membranou, zatial
¢o oc¢na bulva bola spojena s okolitymi tkanivami,
¢o vystihovalo slepotu na tejto strane. Pricina je
nejasna, ale moze mat vrodeny pbvod.

ORAVA2013.1 bolo mlada samca ndjdené spolu so
svojim bratom dnia 11.10.2013 v skole. Obaja boli
chyteni, ale zatial ¢o jeho surodenec bol okamZite
prevezeny do zachrannej stanice, toto zviera bolo
ponechané v teréne v krabici s fotopascou, ¢i sa
jeho matka nevrati. Druhy den bolo presunuté do
zachrannej stanice a kfimené, napriek tomu vsak
zomrelo nasledujicu noc. Bolo vychudnuté a malo
v Zaludku cudzi material (plast; Obr. 6). V gastro-
intestindlnom trakte bolo niekolko hlist, ¢o je
beiné pre volne Zijuce rysy a pasomnica. Priama
pri¢ina smrti nemdze byt s konecnou platnostou
uvedend kvoli pokrocilému Stadiu rozkladu, ktoré
obmedzilo podrobnejsie preskimanie. Avsak
historia pripadu a posmrtné zistenia naznacuju, ze
iSlo o osirotené mlada dlhSie oddelené od matky
a vyhladované. Stres z odchytu a hypotermia mohli
prispiet k procesu smrti.

Zavery

Workshop poskytol prileZitost naucit zakladné
tedrie a vykonat praktické cvi¢enia, rovnako ako
zaistit velké mnozstvo vzoriek na dalsi vyskum.
Dokumenty s podrobnymi spravami o pitvanych

rysoch (nalezy, fotografie, morfologické data,
zoznam vzoriek), pitevny protokol, formular na
data a dve prednasky (vid CD-ROM) mozZu posluzit
ako priklad pre budtce pripady a pre zjednotenie
postupov na Slovensku a vo Svajiarsku.

Medzi uloZzenymi vzorkami je material pre
buduce parazitologické, virologické a histologické
vysetrenie, ktoré modze dalej objasnit zdravotny
stav zvierat. Vzorky srdca predstavuju cenny
material pre porovnanie so Svajciarskymi vzorkami
rysa. Ci bolo srdce rysa KAMENICA2013 nezvydajne
malé, alebo su srdcia S$vajciarskych rysov
abnormalne velké, nemozno urcit v tejto faze a to
najma preto, Ze na porovnanie je iba jeden dospely
rys zo Slovenska. Vzhladom k tomu, Ze pri
klinickom vysSetreni u dospelych samcov zo
$vajciarskych Alp su ¢asto pritomné mikroskopické
srdcové poruchy alebo srdcové selesty, moze byt,
Ze ich srdcia su zvacsené. Na odpoved na tuto
otazku je potrebné zhromazdit viac dat zo
Slovenska. K tomu, ako aj pre celkovu kontrolu
zdravotného stavu rysa v Zapadnych Karpatoch, by
bolo uzitocné, aby sa zbierali a skdmali aspon
niektoré rysy usmrtené vozidlami. Rysy usmrtené
na cestnych komunikaciach si cennym materialom
pre Ucely porovnania, pretoZe tieto zvierata su
Casto pred smrtou zdravé.

Vedenie detailnych pitiev ndm umoznilo
zhromazdit velké mnozstvo informacii, a to aj v
pripade malého poctu zvierat. Pri skimani styroch
rysov, jeden z nich utrpel ilegdlne strelné
poranenie, dvaja mali kozny svrab, jeden umrel
tupym drazom a mal vadu mozného vrodeného
povodu a jeden bol pravdepodobne osiroteny.
NavysSe zaujimavé pozorovanie bolo vykonané pri
srdci dospelého samca. Dalej sme boli informovani
o vade zistenej u brata ORAVA2013.1 po jeho smrti
9.9.2014 pri nelspesnom pokuse o jeho vypusteni
spat do volnej prirody (M. Belak osob. kom.).

ZhromaZdené Udaje poskytuju dobkazy, zZe
infek¢né choroby, ako je kozny svrab, vady u
mladych zvierat a pytliactvo su urcite problémy,
ktorym v sucasnej dobe celi populacia rysa v
Zapadnych Karpatoch. To zdorazriuje doleZitost
uplatfiovania désledne organizovaného programu
monitorovania zdravotného stavu rysa v SR.
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: ‘.F.I.'.L BAEERY. . ..'arlll 1
Obr. 1. Dospely samec KAMENICA2013 bol Obr. 2. Zaber zblizka poranenia tiavom ramene
znane vychudnuty (kachekticky). rysa KAMENICA2013, vidi€ niekd’ko fragmentov
Fig. 1. Adult male KAMENICA2013 was severely Kosti a olova vyplyvajlcich zo strelnej rany.
emaciated (cachectic). Fig. 2. Close-up of lesion at the left shoulder of

KAMENICA2013, showing multiple fragments of
bone and lead resulting from a gunshot wound.

A4

Obr. 3. Obsah konénika rysa KAMENICA2013 Obr. 4. Mlady rys BRZOTIN2013 s vaznymi

zahnujlci ostne jeza. svrabovymi léziami (chrasty, strata srsti).
Fig. 3. The rectal content of KAMENICA2013 Fig. 4. Juvenile BRZOTIN2013 with severe mange
included several hedgehog spines. lesions (crust formation, hair loss).

e

Obr. 5. Mlady rys PRESOV2013 mal vadu (moznoObr. 6. Zalidok

AT

rysa ORAVA2013.1 obsahoval

vrodenu)ravého oka. plasty, pozostatky raticovej zvery a hlisty.
Fig. 5. Juvenile PRESOV2013 had a malformationFig. 6. The stomach of ORAVA2013.1 contained
(possibly congenital) of the left eye. plastic, ungulate remains and roundworms.
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Necropsies on lynx in Slovakia: findings and implications

MARIE-PIERRE RYSER-DEGIORGIS!, MIRIAM PEWSNER?,
BRANISLAV TAM?, JakuB KuBALA® & RoBIN RiGG*

1 Centre for Fish and Wildlife Health (FIWI), Vetsuisse Faculty, University of Bern, Linggass-Str. 122, Postfach 8466, CH-
3001 Bern, Switzerland; marie-pierre.ryser@vetsuisse.unibe.ch

2 Bojnice Zoo, Zédmok a okolie 6, 97201 Bojnice, Slovakia; b.tam@zoobojnice.sk
3 Technical University in Zvolen, Ul. T.G. Masaryka 24, 960 53 Zvolen, Slovakia
4 Slovak Wildlife Society, P.O. Box 72, 033 01 Liptovsky Hradok, Slovakia

As part of the project Living with Carpathian Spirits
on 24-25.10.2014 we organized an international
Workshop for veterinarians and other experts led
by Dr. Ryser-Degiorgis from the University of Bern.
The programme was divided into theoretical and
practical blocks. Presentations by Dr. Ryser-
Degiorgis and Dr. Belak took place in Bojnice Town
Hall. Practical training including lynx autopsies and
assessment of the health problems of individual
animals took place at Bojnice Zoo veterinary clinic.
Participants also inspected quarantine and
rehabilitation facilities, discussed issues of orphans
and live transport and visited the Stiavnica Mts.
where they assessed the merits and potential risks
of a possible box-trap location.

Materials and methods

Four full lynx carcasses and the internal organs
of two others were selected for pathological
examination. The carcasses belonged to animals of
different age, sex and cause of death, which was an
excellent opportunity to look at different anatomic
structures, tooth wear, body condition and stages
of decomposition. All had been frozen for storage
prior to necropsy, but while some were relatively
fresh at freezing time, others were in a more
advanced stage of decay.

Autopsy procedures, data and sample
collection followed the protocols of the Centre for
Fish and Wildlife Medicine, University of Bern (see
Appendices and Woodford 2000). Multiple
samples were taken from all the examined animals

and stored until further use in a freezer (-20°C), in
90% alcohol (genetic samples) or in formalin.

The first necropsy (on lynx KAMENICA2013) was
carried out by Dr. Ryser-Degiorgis with her
assistant, Mirjam Pewsner, to demonstrate
procedures.  Subsequent necropsies were
performed, under supervision, by Branislav Tam
(BRZOTIN2013, PRESOV2013) and Vladimir Strba
(ORAVA2013.1). Jakub Kubala helped gather
morphological data. A GoPro® digital camcorder
(http://gopro.com) was used to film proceedings.

Results

KAMENICA2013, an adult male, had been found
wandering close to human habitation in Kamenica
nad Cirochou, eastern Slovakia. It died during
transport on 4.10.2013. It was severely emaciated
(cachexia; Fig. 1) and presented a moderate
infestation with ticks and ear mites (Otodectes
cynotis). In addition to two healed rib fractures,
three missing incisors and several intramuscular
hemorrhages it also had an injured limb which,
prior to pathological examination, was thought to
have been caused by a vehicle collision. During the
necropsy, however, it was found that the left
humerus was shattered and multiple fragments of
lead were present in the surrounding tissues
(Fig. 2), which had evidently been caused by a
gunshot. The wound had not killed the animal, but
likely prevented it hunting. The stomach was
empty and showed small ulcerations, indicating
that it had not ingested food for a prolonged
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period, while the rectum contained hedgehog
spines (Erinaceus sp.; Fig. 3), thus indicating that
the animal had fed on unusual prey. At necropsy
the heart of this lynx seemed smaller and weighed
much less than those of lynx in Switzerland in the
same sex-age category and body condition.

BRZOTIN2013 was a juvenile female found dead. It
was emaciated and severely affected by sarcoptic
mange (Sarcoptes scabiei) which can be considered
to be the cause of death. It displayed severe skin
lesions typical for this disease (Fig. 4).

PRESOV2013 was a juvenile (with milk teeth) found
dead in the forest. Its body condition was good but
it was in an early stage of sarcoptic mange. It
presented several serious hemorrhages in various
areas of the body and had skin erosions on the
head, indicating that it died of a blunt trauma. In
addition, it presented a malformation of the left
eye (Fig. 5), which was held closed by a membrane
while the eyeball was fused with the surrounding
tissues, rendering it blind on this side. The cause is
unclear but may have had a congenital origin.

ORAVA2013.1 was a male cub found along with its
brother in a school on 11.10.2013. Both were
caught but whereas its sibling was taken to the
rescue station this animal was left overnight in the
field in a box with a camera trap to see if its mother
returned. It was moved to the rescue station the
next day and fed but died the following night. It
was emaciated and had foreign material (plastic) in
its stomach (Fig. 6). A few round worms, common
in free-ranging lynx, and a tapeworm were found
in the gastro-intestinal tract. The direct cause of
death could not be definitively determined as the
advanced stage of decay limited the examination.
However, the case history and post-mortem
findings suggest it was an orphan which had been
separated from its mother for a prolonged period
and was starving. Capture stress and hypothermia
may have contributed to the death process.

Conclusions

The workshop provided an opportunity to teach
basic theory and to perform practical exercises as
well as to secure a multitude of samples for further

investigation. Documents with detailed reports on
each necropsied lynx (findings, photographs,
morphological data, sampling list), protocols,
datasheet templates and two lectures (see CD
ROM) can serve as examples for future cases and
to unify procedures in Slovakia and Switzerland.

Among the stored samples there is material for
future parasitological, virological and histological
examinations which may further elucidate health
status. Heart samples represent precious material
for comparison with Swiss lynx samples. Whether
KAMENICA2013’s heart was abnormally small or
the hearts of Swiss lynx are abnormally large
cannot be determined at this stage, especially
having only a single adult lynx from Slovakia for
comparison. Since adult males from the Swiss Alps
often present microscopic heart lesions and/or
heart murmurs at clinical examination, it may be
that their hearts are enlarged. To answer this
guestion it is imperative to collect more data from
Slovakia. For this as well as for overall health
monitoring of lynx in the Western Carpathians, it
would be worthwhile to collect and examine at
least some of the vehicle-killed lynx. Road kills are
valuable material for comparison purposes, as
these animals are often healthy prior to death.

Conducting detailed necropsies allowed us to
collect a wealth of information, even from a small
number of animals. Among the four lynx examined,
one had sustained an illegal gunshot wound, two
had sarcoptic mange, one died of a blunt trauma
and had a malformation of possible congenital
origin, and one was likely an orphan. In addition, an
interesting observation was made on the heart of
an adult male. Furthermore, we were informed of
a malformation diagnosed in ORAVA2013.1’s
brother, ORAVA2013.2, following its death on
9.9.2014 during an unsuccessful attempt to release
it back into the wild (M. Beldk pers. comm.).

The data gathered provide evidence that
infectious diseases such as sarcoptic mange,
malformations in young animals and poaching are
definitely issues currently faced by the Western
Carpathian lynx population. This underlines the
importance of implementing a well-organized lynx
health surveillance programme in Slovakia.
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Posudzovanie genetického zdravia rysa na Slovensku

CHRISTINE BREITENMOSER-WURSTEN & GABRIELA OBEXER-RUFF

KORA, Thunstrasse 31, CH 3074 Muri (Bern), Svajéiarsko; ch.breitenmoser@kora.ch

Monitoring populacie by nemal zahfhat len
periodické hodnotenie poctov, abundancie
a distribucie, ale aj zdravotny stav a genetiku.
Z tohto dbévodu bol v ramci projektu SpoluZitie
s karpatskymi prizrakmi zahrnuty aj monitoring
tychto dvoch parametrov.

Populdcia rysa na Slovensku bola zdrojom pre
projekty restitlcie v strednej a zapadnej Eurdpe
v 70-tych a 80-tych rokoch 20. storodia.
V sucasnosti viaceré z tychto populacii potrebuju
genetické  posilnenie, kedZe ,inbreeding”
(pribuzenské  krizenie) sa  stal doleZitym
problémom. NajideélnejSie by malo byt toto
posilnenie zrealizované s rysmi z Karpat, pretoze
tieto sU povaZované za rozdielnu manazmentovu
jednotku. Pred tym, ako budu translokované dalsie
zvieratd, je vSak dolezité pochopenie sucasného
stavu.

V tejto sprave prezentujeme vysledky
genetickych analyz 11 vzoriek zozbieranych pocas
realizacie projektu v rokoch 2013-2014 (periéda 2)
a porovnavame ich s 31 vzorkami z rokov 1999—
2001 (peridéda 1). Nase otazky boli: 1) Aky je stav
genetickej variability v porovnani s hodnotami
spred 12-14 rokov? 2) Vykazuje populdcia
akékolvek  znaky genetického  bottlenecku
z minulosti? 3) Je mozné pozorovat v sucasnych
vzorkach znaky genetického driftu, ktoré mohli byt
spbsobené fragmentdaciou?

Tieto dve sady vzoriek, okrem odpovedi na
uvedené otdzky, poskytni zdklad pre dalsi
geneticky monitoring rysa na Slovensku.

Metddy

V ramci projektu genetiky rysa s ndzvom
Populacnd a manaZmentovd genetika dvoch

restituovanych populdcii rysa (Lynx lynx) vo
Svajéiarsku — molekuldrne hodnotenie po 30 rokoch
od translokdcie (Population and conservation
genetics of two re-introduced Ilynx (Lynx lynx)
populations in Switzerland — a molecular
evaluation 30 years after translocation) bola
vyvinutd sada 20 mikrosatelitov na hodnotenie
genetickej variability a Struktury populdcie v ramci
celej Eurdépy. Pre posudenie vplyvu umelo
vytvorenych  bottlenecks v  reStituovanych
populacidch sme analyzovali vzorky z 8
autochténnych a 5 restituovanych populacii
(Breitenmoser-Wirsten & Obexer-Ruff 2003).
Uréené mikrosatelity ndam umoznili analyzovat aj
vzorky zozbierané pocas projektu SpoluZitie
s karpatskymi prizrakmi s relativne malym Usilim
ako ich aj porovnat so siborom zozbieranym pred
12 rokmi.

Extrakcia: Pouzili sme Roche Diagnostics® High
Pure PCR Template Preparation Kit pre extrakciu.
Amplifikdcia PCR bola vykonavand v PE 9600
termocykléri na zaklade protokolu Menotti-
Raymond & O’Brien (1995). Amplifikované
fragmenty boli zaznamenavané s pouZitim
kapilarnej ABI Prism® 3700 Genetic Analyzer.
Urcovanie alel bolo vykonané v softvéri
GeneMapper 4.0 (Applied Biosystems, Life
Technologies, Carlsbad, California, USA).

Statistika: Pre analyzu genetickej variability
(heterozygotnost a pocet alel/lokus), ako aj
deferencidcie (Fst) medzi dvoma casovymi
periédami sme pouzili program GENTIX (Belkhir et
al. 1996-2004). Pre pribuznost v populacie sme
pouzili SPAGeDi (Hardy & Vekemans 2002) a r
koeficient Wang (2002). Pre posudenie ¢i populacia
vykazuje znaky predchadzajuceho bottlenecku sme
pouzili BOTTLENECK (Piry et al. 1999) a pristup
Lukart & Cornuet (1998).
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Vysledky a diskusia

Genetickd variabilita: Heterozygotnost bola
rovnaka pocas oboch period (0,63 + 0,11 a
0,61 + 0,16), a pocet alel/lokus bol vyssi v peridde
1 (4,6) ako v peridde 2 (3,7). To bolo sp6sobené
signifikantne mensou vzorkou z periédy 2.

Diferencidcia: Medzi oboma periddami nebola
Ziadna signifikantnd geneticka diferenciacia.
Hodnota Fsr bola -0,00339 (95% ClI -0,01497 —
0,01134). Hodnoty pod 0,05 su povazované za
velmi mald diferenciaciu.

Bottleneck: V rdmci periédy 1 neboli zaznamenané
Ziadne znaky signifikantného  bottlenecku
z minulosti (P=0,512, Wilcoxon Test, nadbytok
heterozygotnosti, pod S.M.M. modelom).
Distribucia frekvenci alel bola v tvare L, ako bolo
ocakavané pri velkej populdcii (Obr. 1). V populdcii,
ktord presla bottleneckom a
signifikantny geneticky drift, by sa proporcia
vzacnych alel (< 0,10) znizila a proporcia alel
strednej triedy sa zvysila. Tvar L nasledne chyba.
Pocet vzoriek z periédy 2 zatial neumoZiuje takéto
analyzy.

zaznamenala

Pribuznost: Pribuznost medzi genotypovanymi
zvieratami v oboch vzorkdch a periédach sa nelisila
(-0,07 vs. -0,04; t-Test, P=0,360). Hodnoty okolo 0
sU nepribuzné zvieratd. Priemerné hodnoty
naznacovali  populacie bez signifikantného

inbreedingu.

Zavery a odporucania

Pocet vzoriek z druhej periddy nie je zatial

dostatocny na to, aby bolo moiné posudzovat
fragmentaciu a Struktdru sucasnej populdcie rysa
na Slovensku v porovnani s prvou periddou. Vsetky
mozné porovnania nevykazovali Ziadny rozdiel
medzi oboma peridédami. V nasledujucich rokoch
odporicame zvySenie zberu a dosiahnutie
minimalne 30 vzoriek v ramci druhej periédy
a nasledné zopakovanie porovnavania.

Pre dalsi geneticky monitoring na Slovensku,
ktory by umoznil aj zaznamenanie eventualneho
inbreedingu (depresie) v buduicnosti, navrhujeme
nasledujice odporucania:

Systematicky zber vzoriek zo vietkych mrtvych
rysov spolocne s Udajmi z pitvy. ldentifikacia
vhodnej organizacie pre zber vzoriek.

Vzorky by mali byt v najidedlnejSom pripade
casovo a priestorovo oddelené, inak
predstavuju riziko analyzy pribuznych jedincov
namiesto reprezentativnej vzorky populacie.
Tieto vzorky by bolo najvhodnejsie zbierat

z mrtvych rysov na celom Uzemi a pocas
dlhsich ¢asovych periéd.

Pouzitie markerov, ktoré nam umoznia aspon
urcenie povodu a pribuznosti zvierat. Idedlne
by to malo postacovat pre rekonstrukciu
rodokmenov. Rodokmen poskytuje dopliujice
data pre inbreeding jedincov. To je velmi
dolezité, najma ak su vzorky zbierané pocas
vyskumného projektu s pouzitim telemetrie,
kde je mozné geneticky material zbierat pocas
odchytov. (Re)konstrukcia rodokmeriov je vsak
¢asto mozna len v kombinacii s dalSimi
metddami (monitoring s fotopascami,
telemetria). Potrebné je zabezpecit kombinaciu
rozdielnych suborov dat.

Rozpdtie gendmov je potrebné na testovanie
asociacie s konkrétnymi lokusmi, takze
markere by mali byt distribuované v ramci ¢o
najvyssieho mozného poctu chromozémov bez
spojitosti.

Zber dalsich morfologickych a demografickych
parametrov spolocne s genetickymi vzorkami,
pretoze vela z nich mbze poukazat na zmenu v
rozsahu inbreedingu:

- Reprodukcia: poéetnost mladat, droven
prezivania mladat, interval reprodukcie,
vek dospelosti, kvalita spermii,
Uspesnost reprodukcie jedincov;

- Prezivanie (v roznych vekovych
triedach), di?ka Zivota jedincov;

- Zdravotny stav: kondicia, parazity,
infekéné a neinfekéné ochorenia,
vrodené ochorenia, deformacie;

- Data o dovodoch mortality;

- Metddy pre ziskanie tychto dodatocnych
dat: fotopasce (systematické pre odhad
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parametrov populacie a oportunistické vysledky je mozné ziskat kombinaciou
data), stopovanie na snehu, vizualne telemetrie a monitoringu s fotopascami.
pozorovania, telemetria. Najvhodnejsie
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Obr. 1. Proporcia alel v réznych triedach alelickej Fig.1. Proportion of alleles in the different allele
frekvencie rysov na Slovensku na zaklade 20 frequency classes for lynx in Slovakia based on 20
mikrosatelitov (n=31, period 1). microsatellites (n=31, period 1).
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Assessing genetic health of lynx in Slovakia

CHRISTINE BREITENMOSER-WURSTEN & GABRIELA OBEXER-RUFF

KORA, Thunstrasse 31, CH 3074 Muri (Bern), Switzerland; ch.breitenmoser@kora.ch

Population monitoring should include not only
periodical assessment of numbers, abundance and
distribution, but also of health and genetic status.
Monitoring these two parameters was therefore
also included in the project Living with Carpathian
Spirits.

The lynx population in Slovakia was the source
for re-introduction projects in Central and Western
Europe in the 1970s and 1980s. Today several of
these populations need a genetic remedy as
inbreeding has become a serious problem. Ideally
this remedy would happen with lynx from the
Carpathian Mts. as they are considered to be a
distinct conservation unit. However it is important
to understand the current status before any
further animals can be removed.

Here we present the results of genetic analyses
of 11 samples collected during the project period
2013-2014 (period 2) and compare them to 31
samples from 1999-2001 (period 1). Our questions
were: 1) How is the genetic variability now
compared to 12-14 years ago? 2) Does the
population show any signs of a bottleneck in the
past? 3) Do we see signs of genetic drift in the
current samples that could be caused by
fragmentation?

Besides answering these questions, the two
sets of samples set a baseline for future genetic
monitoring in Slovakia.

Methods

In the frame of a project on lynx genetics called
Population and conservation genetics of two re-
introduced Ilynx (Lynx lynx) populations in
Switzerland —a molecular evaluation 30 years after
translocation, a panel of 20 microsatellites was

developed to measure genetic variability and
population structure across the whole of Europe.
We have analysed samples from 8 autochthonous
and 5 re-introduced populations to assess the
impact of the artificially created bottlenecks in the
re-introduced populations (Breitenmoser-Wirsten
&  Obexer-Ruff 2003). The established
microsatellite panel allowed us to run samples
collected during the project Living with Carpathian
Spirits with relatively little effort and to compare
them to a set of samples collected 12 years earlier.

Extraction: We used the Roche Diagnostics® High
Pure PCR Template Preparation Kit for extraction.
PCR amplification was performed in a PE 9600
thermocycler following the protocol of Menotti-
Raymond & O'Brien (1995). The amplified
fragments were detected using capillary ABI
Prism® 3700 Genetic Analyzer. Allele calling was
performed with GeneMapper 4.0 software
(Applied Biosystems, Life Technologies, Carlsbad,
California, USA).

Statistics: We used the programme GENTIX (Belkhir
et al. 1996) to analyse genetic variability
(heterozygosity and number of alleles per locus) as
well as differentiation (Fst) between the two time
periods. We used SPAGeDi (Hardy & Vekemans
2002) for the relatedness within the population
using the r coefficient of Wang (2002). To check
whether the population shows signs of a former
bottleneck we applied BOTTLENECK (Piry et al.
1999), implementing Luikart & Cornuet (1998).

Results and discussion

Genetic variability: Heterozygosity was similar for
both time periods (0.63 £+ 0.11 and 0.61 £ 0.16), the
number of alleles/locus was higher for period 1
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(4.6) than for period 2 (3.7). This is due to the
significantly smaller sample size in period 2.

Differentiation: There was no significant genetic
differentiation between the two periods. The Fst
value was -0.00339 (95% Cl -0.01497 — 0.01134).
Values below 0.05 are considered to be a very
small differentiation.

Bottleneck: In the time sample of period 1 there are
no signs of a significant bottleneck in the past
(P=0.512, Wilcoxon Test, Heterozygosity excess,
under S.M.M. model). The distribution of the allele
frequencies is L-shaped as expected in a large
population (Fig. 1). In a population that has been
through a bottleneck and experienced significant
genetic drift, the proportion of rare alleles (< 0.10)
is diminished and the proportion in the middle
classes increased. The L-shape then disappears.
The sample size for period 2 does not yet allow
such an analysis.

Relatedness: Relatedness among the genotyped
animals in the two sample periods did not differ (-
0.07 vs -0.04; t-Test, P=0.360). Values around 0 are
unrelated animals. The mean values suggested
populations without significant inbreeding.

Conclusions and recommendations

The sample size of the second period is not yet
big enough to say anything in regard to
fragmentation and substructure within the current
lynx population in Slovakia compared to the first
sampling period. All possible comparisons show no
difference between the two periods. We
recommend increasing sampling effort in the next
few years to collate at least 30 samples for the
second period and then redo the comparisons.

For future genetic monitoring in Slovakia, which
could detect possible inbreeding (depression), we
recommend the following considerations:

e (Collect samples systematically from all
mortalities, including information on necropsy.
Identify a host organisation for sample
collection.

Samples should ideally be temporally and
spatially spread, otherwise there is a risk of
analysing families rather than a representative
population. These samples can best be
collected from mortalities as they happen
everywhere and over long time periods.

Use a marker panel that allows at least
resolving paternity to be able to detect related
animals. Ideally it would be enough for
pedigree reconstruction. A pedigree provides
complementary data on individual inbreeding.
This is especially important if samples are
collected during a research project with
telemetry where genetic material can be
collected during captures. However pedigree
(re)construction is often only possible in
combination with other methods (camera
trapping, telemetry). The combination of
different datasets should be assured.

Genomic scale is needed to test association to
particular loci, so the marker panel should be
distributed over as many chromosomes as
possible and not linked.

In addition to the genetic samples also collect
morphological and demographic parameters,
as many of these traits may reveal a change in
inbreeding levels:

- Reproduction: litter size, cub survival
rate, reproductive interval, age of sexual
maturity, semen quality, individual
reproductive success;

- Survival (in different age classes),
longevity;

- Health: body condition, parasite load,
infectious and non-infectious disease,
congenital disease, malformations;

- Data on mortality causes;

- Methods for these additional data:
camera traps (systematic for capture-
recapture and opportunistic data), snow
tracking, visual observations, telemetry.
A combination of telemetry and camera
trapping gives optimal results.
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Odhalenie malo znamej selmy:
doplnenie poznatkov o rysovi ostrovidovi na Slovensku

SVETLANA BETKOVA & ROBIN RIGG

Slovak Wildlife Society, P.O. Box 72, 033 01 Liptovsky Hradok, SR; betkova@slovakwildlife.org

Rys ostrovid (Lynx lynx) je relativne neznamy druh
(Bath et al. 2008). Prieskum verejnej mienky v r.
2003-2004 zistil, ze verejnost na Slovensku bola
slabo informovand o velkych Selmach, avsak
vyjadrila velky zdujem o tuto problematiku
(Wechselberger et al. 2005). S cielom rozsirit
poznatky o rysovi sme v ramci projektu SpoluZitie
s karpatskymi prizrakmi v rokoch 2013 az 2015
realizovali edukacny program.

Medzi hlavnymi témami sme sa sustredili na
biolégiu a ekolégiu rysa a inych mackovitych
Seliem, stav populacie rysa na Slovensku a jeho
Ulohu pre reintrodukciu, metdédy monitoringu.
Materidly a aktivity boli prispdsobené podla
cielovych skupin: Ziaci, $tudenti a pedagdgovia MS,
Z5, SS, VS, navstevnici ZOO a muzei, $iria verejnost
ako aj odbornici.

Propagacné a edukacné materidly

Didakticka broZura Po stopdch rysa ostrovida
bola pripravena a vytlacenda v pocte 1 500 ks
(Betkova & Rigg 2014). Tato bola distribuovana
spolu s plagatmi informujicimi o projekte do $kal,
kniznic a muzei. Pripravené boli aj dalsie
propagacné a edukacné materidly a pomdcky do
terénu — pravitko so stopami zvierat, prakticka
prirucka stop a pobytovych znakov (Rigg & Betkova
2015), peciatky so stopami zvierat pre vyuku,
magnetky a odznaky s motivom rysa. Pre
Ucastnikov a dobrovolnikov projektu boli vytlacené
tricka s motivom rysa, findlna brozdra a CD-ROM o
vysledkoch projektu s prispevkami zo zaverecnej
konferencie (dvojjazy¢ne: AJ, SJ).

Informacné panely

Realizovanych bolo 6 ks informacnych panelov,
z toho 3 ks umiestnené v areali ZOO Bojnice (vybeh

s rysmi) a 3 ks v NP Velkd Fatra (Gaderska dolina;
Obr. 1). Obsahuju informacie o projekte, metodike
a predbezinych vysledkoch aj z histdrie, tykajlce sa
odchytu rysov na Slovensku a ich vypustenia do
Svajéiarska a niekolkych dalgich $tatov. Vyuzili sme
podklady od SvajCiarskej partnerskej organizacie
KORA aj od Stefana Zatrocha, trapera rysov
a Ludvika Kunca, ktory niekolko rokov pracoval
s rysmi zo Slovenska v ZOO Ostrava pri ich
reintroduckii (Kunc 2010, Zatroch 2014).

Putovnd vystava

Vytlacenych bolo 10 ks nauc¢nych rolovatelnych
panelov. Tieto boli ponuknuté ako putovna vystava
Rys ostrovid a jeho pribuzni na zapoZi¢anie pre
Skoly a iné vzdeldvacie institucie (Obr. 2). Od 9.1.
do 30.1.2015 bola inStalovana v Mduzeu
jaskyniarstva a prirody v Liptovskom Mikulasi (Obr.
3). V ramci vystavy bola usporiadand vernisaz
s prezentdciou o projekte, nasledne pokracovala
edukacnd dast pre triedu Ziakov s prednaskou
a aktivitami podla didaktickej brozury Po stopdch
rysa ostrovida (Obr. 4). Dria 31.1.2015 mohlo 125
hosti vidiet vystavu na plese organizovanom
Okresnou organizaciou Slovenského polovnickeho
zvazu spolu s Obvodnou polovnickou komorou v
Liptovskom Mikulasi. Pocas tyZzdna 3.2.-7.2.2015
bola vystava umiestnena v Turcianskej kniznici
v Martine. Vychodoslovenské muzeum v KoSiciach
ju vystavuje od 19.2. do 30.4.2015 i s prednaskou
pre verejnost Rys ostrovid — tiger nasich hér.

Prezentovali sme vystavu a popritom viedli
naucno-vzdeldvacie aktivity dohromady pre viac
ako 800 Ziakov na zakladnych a strednych skolach
v Liptovskom Hradku, Liptovskom Mikulasi,
Martine a Mlynkach. Akcie boli uverejnené na
strankach  vSetkych skoél ako aj sprava
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s fotografiami na nasej projektovej stranke. Okrem
toho bola vystava suéastou aj dole popisanych
vzdelavacich aktivit.

Edukacné aktivity

Organizovali sme 20 rbéznych vzdeldvacich
podujati pre spolu 12 500 ucastnikov. Naviac
v januari a februdri 2014, 2015 bolo
organizovanych 8 Skoleni pre dobrovolnikov
a Studentov zo Slovenska aj zahranicia, v ramci
ktorych im boli poskytnuté informdcie o projekte a
praktické ukazky metodiky monitoringu v teréne.

Pripravili sme v spolupréci so Zoo Bojnice akciu
Vikend so Selmami (Obr. 5). V drioch 2.8.a3.8.2014
niekolki pracovnici zamestnani v projekte
a edukacna pracovnic¢ka Zoo prezentovali aktivity
pre deti a mladez: kviz, sutaze, malovanie stop,
poznavanie mackovitych seliem podla jednotlivych
znakov, ako aj fakty a zaujimavosti zo Zivota rysa na
Slovensku aj vo svete. Taktiez bola pre
navstevnikov Zoo prezentovand vystava a to
priamo v aredli pri tychto mackovitych Selmach.
Mozinost vidiet vystavu malo v sobotu a nedelu
vySe 8 500 navstevnikov.

Daldim  podujatim, kde sme pripravili
vzdeldvacie aktivity a prezentovali vystavu, bol Den
Sv. Huberta v spoluprdci so skanzenom v Pribyline.
Pocas dna 14.9.2014 sa akcie zucastnilo 862 fudi,
vratane polovnikov, lesnikov aj deti.

Na nadvori av areali Muzea Spisa dia 30.9.2014
sme sa zucastnili akcie pre mladez pod nazvom Noc
vyskumnika, kde sme predstavili metodiku
vyskumu rysa ostrovida pomocou fotopasci. Ziaci si
mohli vyskusat poznavanie réznych druhov zvierat
podla ukdZok srsti pod mikroskopom, ako aj ich
urcovanie na zaklade Specifickej kresby na srsti.
Spolu sa akcie zucastnilo 410 Ziakov spolu
s pedagdgmi z okolitych $kél.

V ramci projektu sme poskytli moznost pre
Skoly zorganizovat nau¢nd exkurziu. Exkurzie do
monitorovanej oblasti NP Velkd Fatra sa dna
18.6.2014 zt&astnilo 20 Ziakov 4. roénika ZS Hradna
v Liptovskom Hradku (Obr. 6). Pod odbornym
vedenim realizdtorov projektu sa oboznamili
s biotopom, faunou a flérou Blatnickej doliny a tiez
s cielom a vysledkami projektu Karpatské prizraky.

Webovad stranka

Informovali sme verejnost o projekte, historii
a ekoldgii karpatského rysa aj prostrednictvom
webovej stranky  (www.karpatskeprizraky.sk).
Aktualizovali sa niektoré casti dodanim sprdv
o projektovych aktivitdch, zaujimavosti od
terénnych pracovnikov, najnovsich fotozaznamov
a vysledkoch monitoringu.

Dodatocne sa riesila aj interaktivna Cast pre deti
a mladez. UZivatelia maju moznost zahrat sa
edukaénd hru online, dopifiaju kviz, skladaju
puzzle, hadaju zvieratkd podla detailu, ucia sa
rozoznavat stopy a znaky pritomnosti zvierat.
V tejto Casti sU zahrnuté aj iné druhy velkych
mackovitych Seliem zo sveta, aby sme informovali
o situdcii inych aj kriticky ohrozenych druhoch. Na
konci hry si mézu hradi vytlacit certifikat so svojim
menom a poc¢tom bodov.

Na projektovej stranke bola tiez vyhlasena
vytvarna sutaz pre skoly s ndzvom Prizraky nasich
hér, do ktorej sa zapojili a priamo cez webovu
stranku vkladali svoje prace okrem Slovenska
susedné krajiny Ukrajina a Cechy. Spolu bolo do
sutaze zaslanych viac ako 150 prac deti vo veku 5-
15 rokov. Vybrané prace boli vystavené pod
nazvom Divoké a slobodné v priestoroch Domu
kultdry v Liptovskom Hradku (1.6.—31.7.2014), kde
na otvoreni privital hosti Spolok trubacov zo
Strednej lesnickej Skoly a nasledne v ZOO Bojnice
(2.8.-31.8.2014).

Zaver

Prostrednictvom vzdeldvacieho programu sme
pritiahli  pozornost  Sirokej verejnosti na
problematiku rysa ostrovida a jeho vyznam a
histériu na Slovensku a v Eurépe. Ué&astnici sa
dozvedeli o ulohe Seliem v ekosystéme, realnosti
ohrozeni velkych maciek vo svete ako aj potrebach
pre ich ochranu. Ziaci a pedagdgovia ziskali
didakticky material, ktory bude moct byt dlhodobo
vyuzivany v  ulebnom procese ako aj
volnocasovych aktivitdich. Odborna verejnosti
ziskala vedomosti a skusenosti potrebnymi na
vykondvanie systematického monitoringu v teréne
aj laboratériu.
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T

Obr. 1. Informainy panel v Gaderskej doline, NP Obr. 2. Putovna vystava o rysovi a jeho pribuzni.
Velka Fatra. Fig. 2. Mobile exhibition about the lynx and its
Fig. 1. Information panel in VEka Fatra NP. relatives.

Obr. 3. SMOPAJ, Liptovsky Mikulas. Obr. 4. Aktivity podra didaktickej brozuryo

Fig. 3. Slovak Museum of Nature Protection and Stopach rysa ostrovida
Speleology in Liptovsky Mikulas. Fig. 4. Activities from the teachers’ manual.

Obr. 5. Akcia Vikend so 3elmamiZOO Bojnice,  Obr. 6. Nawna exkurzia pre Ziakov ZS v NP Rk&

2.-3. augusta 2014. Fatra, da 18. juna 2014.
Fig. 5. Weekend with predatoesent at Bojnice Fig. 6. Educational excursion for primary school
Z0o, 2-3 August 2014. pupils in Véka Fatra NP, 18 June 2014.
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Unveiling the unknown carnivore:
improving knowledge of Eurasian lynx in Slovakia

SVETLANA BETKOVA & ROBIN RIGG

Slovak Wildlife Society, P.O. Box 72, 033 01 Liptovsky Hradok, Slovakia; betkova @slovakwildlife.org

The lynx (Lynx lynx) is a relatively unfamiliar species
(Bath et al. 2008). A survey of knowledge and
opinions in 2003-2004 found that the general
public in Slovakia was poorly informed about large
carnivores but expressed interest in the issue
(Wechselberger et al. 2005). With the aim of raising
awareness of lynx, we implemented an education
programme in 2013-2015 within the project Living
with Carpathian Spirits.

Among the main themes we focussed on the
biology and ecology of lynx and other felids, the
status of the lynx population in Slovakia and its role
in reintroductions as well as monitoring methods.
Materials and activities were adapted to the target
groups: school pupils and university students, zoo
and museum visitors and the general public as well
as wildlife professionals.

Publicity and education materials

A teaching manual In the Tracks of Lynx was
prepared and 1 500 copies printed (Betkova & Rigg
2014). These were distributed along with posters
with information about the project to schools,
libraries and museums. Other publicity and
education materials and fieldwork aids were also
prepared: a ruler with illustrations of animal tracks,
a practical guide to animal tracks and signs (Rigg &
Betkova 2015), ink stamps of tracks for teaching,
magnets and badges with lynx motifs. T-shirts with
a lynx motif were printed for project participants
and volunteers and a final brochure and CD-ROM
was compiled with results and contributions from
the final seminar (bilingual English and Slovak).

Information panels

Six information panels were completed, of
which three were located in Bojnice Zoo (lynx

enclosure) and three in Velka Fatra NP (Gaderska
Valley; Fig. 1). They include information on the
project, methods and results as well as excerpts
from the history of live-capturing lynx in Slovakia
for release in Switzerland and other countries. We
used materials from Swiss partner organization
KORA as well as from lynx trapper Stefan Zatroch
and Ludvik Kunc, who worked with lynx from
Slovakia for several years at Ostrava Zoo during
their reintroduction (Kunc 2010, Zatroch 2014).

Mobile exhibition

Ten educational rollup banners were printed.
These were offered on loan to schools and other
educational institutions as a mobile exhibition The
Eurasian lynx and its relatives (Fig. 2). On 1-
30.1.2015 it was installed in the Slovak Museum of
Nature Protection and Speleology, in Liptovsky
Mikulas (Fig. 3). An opening was arranged with
a presentation about the project followed by an
educational session for a class of school children
with a presentation and activities from the
teaching manual In the Tracks of Lynx (Fig. 4). On
31.1.2015, 125 guests could see the exhibition at a
ball organized by the district organization of the
Slovak Hunting Union in cooperation with the
District Hunting Chamber in Liptovsky Mikulas.
During the week of 3.2.-7.2.2015 the exhibition
was placed in the regional library in Martin. The
East Slovak Museum in KoSice exhibited it from
19.2. to 30.4.2015, with a public lecture titled The
Eurasian lynx: a tiger of our mountains.

We presented the exhibition together with
educational activities for a total of more than 800
pupils of primary and secondary schools in
Liptovsky Hradok, Liptovsky Mikulds, Martin and
Mlynky. These events were publicised on all the
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schools’ websites as well as our project website.
The exhibition also formed part of the educational
activities described below.

Educational activities

We organized 20 different events with a total of
12 500 participants. In addition, in January—
February 2014 and 2015 we organized 8 training
events for volunteers and students from Slovakia
and abroad, within which information about the
project and practical demonstrations of monitoring
methods were provided.

In cooperation with Bojnice Zoo we prepared
the event A Weekend with Predators (Fig. 5). On 2
and 3 August 2014 several project staff and a zoo
educator presented activities for children and
young people: a quiz, competitions, painting
tracks, recognising felids by their coat patterns as
well as facts and points of interest from the lives of
lynx in Slovakia and elsewhere. Our mobile
exhibition was displayed next to the felid
enclosures. More than 8,500 visitors had the
chance to see the exhibition during the weekend.

Another event where we prepared educational
activities was St. Hubert’s Day in cooperation with
the outdoor museum in Pribylina. The event, on
14.9.2014, was attended by 862 people including
hunters, foresters and children.

We took part in the Night of the Researcher
event for youth on 30.9.2014 in the grounds of the
Museum of Spi$ in SpiSska Nova Ves, where we
presented lynx research methods using camera
traps. Pupils tried to identify animal species by
examination of fur under a microscope. A total of
410 pupils and teachers from surrounding schools
took part in the event.

Within the project we offered schools the
chance to organize an educational excursion.
Twenty 4™ year pupils of Hradnd Primary School in
Liptovsky Hradok joined an excursion to the area
monitored in Velka Fatra NP on 18.6.2014 (Fig. 6).
Under the expert guidance of project staff they got
to know the habitats, fauna and flora of Blatnicka
Valley as well as the aims and results of the
Carpathian Spirits project.

Website

We informed the public about the project, the
history and ecology of Carpathian lynx by means of
the project website (www.karpatskeprizraky.sk).
Some sections were updated with news about
project activities, points of interest from
fieldworkers’ diaries and the latest photographs
and results of monitoring.

An interactive section for children and young
people was also added. Users can play online
educational games, complete a quiz and puzzle,
guess the identity of animals from their details and
learn to identify tracks and signs of animal
presence. Other felids from around the world are
also included in this section, in order to raise
awareness of the situation of other critically
endangered species. After completing the game
players can print a certificate with their name and
the number of points they achieved.

An art competition for schools was held via the
project website with the title Spirits of Our Forests,
which was entered by schools not only from
Slovakia but also from neighbouring Ukraine and
Czech Republic, who posted their entries online.
Altogether more than 150 pieces of work were sent
in to the competition from children aged 5-15
years. Selected works were exhibited under the
title Wild and Free in the Culture House in Liptovsky
Hradok (1.6.—31.7.2014), where horn players from
the Secondary Forestry School welcomed guests to
the opening, followed by Bojnice Zoo (2.8.—
31.8.2014).

Conclusion

By means of a targeted education programme
we drew the public’s attention to Eurasian lynx, its
significance and history in Slovakia and in Europe.
Participants were informed about the role of
predators in ecosystems, threats facing wild felids
globally and needs for their protection. Students
and pedagogues received teaching materials which
can be used long-term in the education process as
well as free-time activities. Professionals obtained
knowledge and experience needed for conducting
systematic monitoring in the field and laboratory.
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Prilohy

Odporucané postupy a protokoly veterinarnych ukonov potrebnych pre podrobné
sledovanie zdravotného stavu a genetiky:

¢ Morfologické data rysa
® Post-mortem vysSetrenie rysa
e Pitva rysa — patologické vysetrenie

® Pitva rysa —zoznam vzoriek
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Morfologické déta rysa

Rys ID:
Datum: Data zozbieral:
Vek rysa: Pohlavie: Vaha:

1) Telesné miery (cm)

Dizka tela

Obvod krku

Di?ka chvosta

Vyska pleca

Anus — genitalny otvor

Dizka zadnej konéatiny Lavé Pravé

Ucho Lavé Pravé

Usné stetky Lavé Pravé
Vzdialenost oénych zubov | Horna Celust Spodna Celust
Semenniky Vyska Sirka Hibka

2) Vaha organov (g)

Omentum

Srdce

Pecen

Slezina

Oblicky s puzdrom Lava Pravé

Oblicky bez puzdra Lava Pravé

Nadoblicka Lava Pravé

Obsah zaludka

Obsah ériev?

lvratane vzoriek na parazitoldgiu kortizol, atd.

3) Miery organov (mm)

Hrubka steny srdca Lava Septum Prava

Dizka Hiatus oesophagicus

Poznamky:
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Post-mortem vysetrenie rysa

Post-mortem vysSetrenie rysa

Informacie o zvierati

- Kontaktné udaje na osobu, ktora zviera nasla

- Miesto najdenia (zemepisné suradnice)

- Datum najdenia (deri/mesiac/rok) alebo datum smrti, ak je znamy
- Stav: najdené Zivé a odstrelené/usmrtené vs. ndjdené mitve

- Okolnosti pripadu

- Véha

- Pohlavie

- Odhadovany vek (velkost tela, di?ka tela, stav zubov)

- Kondicia tela

- Stav kadavera: Cerstvy vs. mierne-pokrocilo v rozklade, zmrazeny

Vyhnite sa zmrazeniu kaddvera predtym ako budete vykondvat pitvu. Zmrazenie spésobuje poskodenie tkaniv
a zniZuje senzitivitu mnohych diagnostickych testov, celkovo limituje diagnosticku hodnotu vysetrenia.

Fotozaznam

- Vzor skvrnitosti: UloZte rysa na bok na podlozku. Nohy dajte do takej polohy, aby skvrnitost na vnitornej
strane zadnej a prednej nohy v spodnej Casti tela boli dobre viditelné. Rukou alebo hreberiom uceste srst,
aby bol vzor skvrnitosti dobre rozoznatelny. Urobte fotografiu oboch stran tela (bo¢né pohlady a chrbat z
hora).

- Stav chrupu: Otvorte papulu a prstami roztiahnite pery. Odfotte stav opotrebovanosti zubov z oboch stran
a spredu.

- Abnormality: Zdokumentujte akékolvek abnormality vonkajsich casti ¢i vnutornych organov. Nezabudnite
pri fotografovani umiestnit Stitok s mierkou a islo pripadu.

Telesné miery

Vid samostatny protokol “Morfologické ddta rysa — instrukcie”. Zaznamenajte data do formulara “Morfologické
ddta rysa”.

Radiografia

Celotelové vysetrenie: hladajte olovené gulky a skeletdlne deformity (napr. deformacie koncatin, skolidza
chrbtice, asymetria panvy). V pripade pozitivheho nalezu zabezpecte zdokumentovanie postihnutych casti tela
v latero-laterdlnej aj ventro-dorzalnej projekcii.

Stiahnutie koze

V pripade vyuZitia pre muzedlne Ucely, stiahnite koZu zvierata podla instrukcii zainteresovaného muzea.
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Makroskopicka pitva

Ak ma byt kaddver vyuZity pre muzedlne ucely, koncatiny a hlava by nemali byt oddelené od tela a kosti by
nemali byt preparacne otvdrané alebo zlomené (vrdtane jazylky, rebier a lebky). To vsak znamend, Ze mozog a
kostnu drern nebude mozné vysetrit. Pre odber vzorky z mozgu sa najskér opytajte poskytovatela, ¢i méZe byt
otvorend lebka a aky sp6sob bude najvhodnejsi.

1) Skontrolujte vietky telové otvory: Usta (vratane dasien, jazyka a zubov), nos, usi (roztoce?), anus.
Zaznamenajte pritomnost abnormalnych sekrétov alebo exkrétov.

2) Skontrolujte srst/koZu a paztry, funkénost kibov.

3) UloZte rysa na chrbat a rezom cez bru$né svalstvo otvorte bru$nu dutinu od panvy po hrudnu kost a pozdiz
kaudalnych rebier. Skontrolujte brusni dutinu a orgdny na povodnom mieste a opatrne vyberte vsetky
brusné organy bez poskodenia branice (vyhnite sa preruseniu paZeraka v blizkosti branice).

4) Odstrante branicu, odmerajte Hiatus oesophagicus (vid protokol “Morfologické ddta rysa — inStrukcie”) a
poznacte data do formulara “Morfologické data rysa”.

5) Skontrolujte hrudnikovi dutinu a opatrne odstrarnte vnutorné organy viloZzenim ruky do hrudnika a
disekciou priedusnice a paZeraka ¢o najblizsie k hornej aperture hrudnika.

6) Pripravte a odvazte vnutorné organy (vid osobitny protokol “Morfologické ddta rysa - instrukcie”) a zapiste
data do formulara “Morfologické ddta rysa”.

7) Prezrite vSetky vnatorné organy (farba, tvar, konzistencia): srdce, pluca; Zaludok a creva, pecen, slezina,
oblicky, nadoblicky, pohlavné organy (uterus & vajecniky alebo semenniky), mocovy mechur, lymfatické
uzliny, stitna Zlaza.

- Zhotovte transverzdlne rezy srdca a fotograficky zdokumentujte horna plochu s mierkou. Zmerajte
hrabku stien (vid' protokol “Morfologické ddta rysa - instrukcie”) and poznacte data do formulara
“Morfologické ddta rysa”.

- Rozrezte priedusnicu a hlavné bronchy, pazerak, Zalidok a C€reva, skontrolujte stav sliznice a obsah
organov.

- Odvaite samostatne obsah Zalidka a ¢riev, poznacte data do formulara “Morfologické ddta rysa”.

- Rozrezte pltca, pecen, slezinu, oblicky a nadobli¢ky a skontrolujte parenchym.

- Samice: rozrezte maternicu a zdokumentujte pritomnost placentalnych jaziev (vid informaciu v
protokole “Morfologické ddta rysa — instrukcie”).

8) Odoberte vzorky (vid zoznam vzoriek “Pitva rysa — zoznam vzoriek”).

Material

Pitevny stdl (v uzavretom zariadeni, ktoré je mozné lahko odistit a dezinfikovat a ktoré nie je vyuzivané
na iné ucely, ako napriklad pripravu masa zo zveri)

Rukavice, ochranny odev (celkovy, topanky, plastova zastera)
NoZe, noznice, pinzety

Meracia paska

Véha (aspon s presnostou v gramoch)

Fotoaparat, stitky na fotografie
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Post-mortem vysetrenie rysa

- Materidl na vzorky:

0 Formuldre na data

0 Nezmyvatelné fixy a pera

0 Mrazu odolné stitky

0 Zatvaratelné pastové sacky roznych velkosti (od cca 5 x 7 cm do 20 x 30 cm)

0 Uzatvoritelné nadoby réznych velkosti na uskladnenie napr. obsahu ¢riev/zaludka
0 Skumavky obalené EDTA aj Cisté

0 Skumavky typu Eppendorf alebo podobné

0 Lieh 70-90%

0 Formalin 10%

Vzorky

Oznacte presne vsetky vzorky:

- Pripad - ¢. (rys ID)

- Druh (rys)

- Datum zozbierania

- Druh vzorky (napr. pecen, trus, kry, ...)

- Ucel vzorky (napr. genetika, parazitoldgia, archiy, ...)

Kontrolny zoznam vzoriek:

Vid' osobitny dokument (“Pitva rysa — zoznam vzoriek”).
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Pitva rysa — patologické vysetrenie

<hand iy,

s il
Ko ——
$

Rys ID: Datum pitvy:

Pitvu vykonal: Spravu napisal:

1) Data o zvierati’

Vek Juvenilny Subadultny | Adultny | Presne Neuréené
Pohlavie Samec Samica Neurcené

Datum Najdenia Smrti

Lokalita Suradnice

Typ Umrtia Najdeny uhynuty | Usmrteny | Zastreleny | Zivy->uhynul
Vaha (kg)

Historia

pripadu

2) Vseobecné udaje!

Odovzdany material | Kadaver Organy: Iné:
Stav kadavera?® Stupen autolyzy: Predtym zamrazeny Iné:
Lahky
Stredny
Zavainy
Stav vyZivy3 Velmi dobry Dobry Priemerny PodvyZiveny | Kachekticky

10znat krizikom spravnu odpoved alebo dopi$ udaje.

2l'ahky: Normalna farba tkaniva; Stredny: Zretelnd postmortélna diskolorécia tkaniva ale s moZnostou patologického
vySetrenia; Zavazny: pokrocily rozklad s vyraznou diskoloraciou tkaniva, velmi makkd konzistencia organov, absencia
srsti, silny zapach.

tuku okolo srdca, v omente a okolo obli¢iek; Priemerny: zachovany tuk okolo srdca no malé mnozstvo tuku v brusnej
dutine; Podvyziveny: ziadny tuk alebo velmi malé mnozstvo tuku okolo srdca a v brusnej dutine, Ziadna alebo mierna
atrofia svalov; Kachekticky: Ziadne tukové rezervy, znacna az vazna svalova atrofia.
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Pitva rysa — patologické vysetrenie

3) Vonkajsia obhliadka

Celkovy vzhlad

KoZa & srst
Podkozné tkanivo

Laby & pazure

Usi

Nos

Papula, zuby, jazyk

Andlna oblast

Externé genitalne
organy
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Pitva rysa — patologické vysetrenie

4) Vnutorna obhliadka - Thorax

Torakalna dutina

Hrtan, trachea

Pazerak

Pltca

Srdce, pericard

Branica
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Pitva rysa — patologické vysetrenie

5) Vnutorna obhliadka - Abdomen

Pecen

Slezina

Oblicky, nadoblicky

Zaludok

Tenké crevo

Hrubé ¢revo

Mocovy mechur

Genitalie
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Pitva rysa — patologické vysetrenie

6) Vnutorna obhliadka - iné

Svalstvo

Kostra

Lymfatické uzliny

Mozog

7) Dodatocné vysetrenia

8) Diagnozy

Morfologické diagnoézy Etiologia
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Pitva rysa — patologické vysetrenie

9) Interpretacie, komentare

10) Kategorizacia zdravotného stavu

o
¥ o

By
ersity o

s and by
G Wi,

i

Zdravy!

Chory:
Infekéne
Neinfekéne

Diskutabilny?

Nejasny?

Nemozno uréit*

1 Dobré aZ velmi dobra telesna kondicia, akitna traumaticka smrt, bez zndmok infekcie alebo inych zdravotnych

problémov pred smrtou
2Priemern4 telesna kondicia a/alebo abnormalny nalez nejasného vyznamu

3 Nejasny zdravotny stav alebo pri¢ina smrti napriek dobrej kvalite skimaného materidlu

4 Zdravotny stav alebo pri¢inu smrti nemozno uréit pre nizku kvalitu skimaného materidlu (zadvaZnd autolyza, vaine
traumatické poskodenie, dostupnost len istych Casti tela, atd.).
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Rys ID:

Pitva rysa — zoznam vzoriek

Datum:

Vzorky odobral:

o
g

hand iy,
SR iy,

%

Ucel

Typ vzorky:
Organ, material

Odobraté?!

Typ skladovania Miesto

skladovania

Odovzdané
(osoba, datum)

VSeobecna
histoldgia

Srdce

Pluca

Pecen

Slezina

Oblicky

Nadoblicky

Mocovy mechur

Zaludok

Tenké ¢revo

Hrubé ¢revo

Svalstvo

Semennik/vajeénik

Stitna zlaza

Formalin

Projekt -
srdce

Transverzdlne rezy srdca

Pluca

Pecen

Oblicky

Formalin

Archiv?3

EDTA krv

Sérum

Neosetrené krvné tekutiny

Srdce

Pluca

Pecen

Slezina

Obligky

Svalstvo

Zmrazenie -20°C

Virolégia®*

Slezina

Lymfatické uzliny

EDTA krv?

Zmrazenie -20°C

Genetika®

Slezina

Svalstvo

EDTA krv

Zmrazenie -20°C

Potravné
navyky

Obsah criev

Obsah zaludka

Zmrazenie -20°C

Reprodukcia

1 semennik / 1 vajecnik +
maternica

Zmrazenie -20°C

Kortizol

Vykaly

Zmrazenie -20°C

Parasitoldgia®

Jazyk, branica

Rectum obsah
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Pitva rysa — zoznam vzoriek

o
&

s and by
G Wi,

By io”
ersity o

Ucel Typ vzorky: Odobraté! | Typ skladovania Miesto Odovzdané
Organ, material skladovania (osoba, datum)
Muzedlne Koza Zmrazenie -20°C
Gcely’ Kostra Zmrazenie -20°C
Len lebka Zmrazenie -20°C

Bakterioldgia®

Iné

Poznamky:

1Zagkrtnite prislusné okienko v tabulke po odobrati vymenovanych vzoriek.

20doberte dostatoéné mnozstva krvi alebo krvnych tekutin na naplnenie niekolkych Eppendorfovych skimaviek.
3Vzorky z orgdnov by mali mat velkost priblizne 4 cm? (ak to velkost orgdnu umoziiuje).

4 Lymfatické uzliny na viroldgiu: odoberte aspori jednu mandibuldrnu, jednu mezenteridlnu a jednu inguindlnu
lymfatickd uzlinu.

5 Parazitoldgia: vzorka svalu pre Trichinella (min. 10 g), vykaly na plticne a gastro-intestindlne parazity. Vzorky maju byt
odovzdané do laboratdria Cerstvé (ak to nie je mozné, su pred odovzdanim skladované zmrazené).

6 Ektoparazity maju byt odovzdané na identifikiciu do laboratdria Eerstvé alebo skladované v alkohole (70-90%).

7 Pri stiahnutych zvieratéch, uloZte koZu a kostru do samostatnych plastovych vriec (ndsledne médZe byt vrece s kozou

8 Bakterioldgia: len ak je indikovana (podozrenie na bakteridlnu infekciu).
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Monitoring stavu karpatského rysa vo Svajc¢iarsku a na Slovensku

Monitoring the status of Carpathian lynx in Switzerland and Slovakia
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