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Abstract. In total, 616 reliable records (C1, C2 category sensu SCALP) of wildcat occurrence in Bohemia
were collected and analysed in 11 monitoring seasons, “wildcat years” (WCY), 2010-2021. Camera-trap-
ping data accounted for 95% of the dataset, the rest of the records were verified by the genetic analysis of
several hair samples, scats, and tissue samples. The occurrence of the European wildcat was confirmed in
eight sub-areas, more continuously in the forested border areas of southern and western Bohemia, and more
sparsely in central and northern Bohemia. In total, the wildcat occurred at 73 different sites, in 35 mapping
squares: four confirmed as category C1, 31 as category C2. The current occurrence in the western part of
the Czech Republic is linked to that in neighbouring Germany. The development of modern non-invasive
monitoring methods was crucial for the increase in detection of wildcat presence. However, both rein-
troduction and population increase in Bavaria and climactic change can also play a role as drivers of the
recent spreading of the wildcat to our territory. Reproduction was confirmed in two sub-areas (Cesky les
Mts., WCY 2021; Doupovské hory Mts., WCY 2020) and represents the first documented reproduction
of the wildcat in Bohemia since the WWIL. In some large areas such as the Sumava Mts., we observed
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a rather wider spatial activity, smaller numbers of individuals and more transient character of occurrence
than in other (more restricted) areas, such as the Doupovské hory Mts., where we found higher population
density and permanent occurrence with reproduction. Species-specific systematic camera-trapping and
genetic monitoring in all areas with confirmed occurrence is highly recommended for the future.

Key words. Wildcat, Czech Republic, monitoring, occurrence, distribution, camera-trapping, genetics.

INTRODUCTION

The knowledge of the occurrence and population dynamics of the European wildcat (Felis
silvestris Schreber, 1777) is currently much worse compared to other endangered carnivore
species. It is believed that the original wildcat population disappeared in Bohemia at the turn
of the 18th and 19th centuries (ANDERA & CERVENY 2009). During the 20th century, the wildcat
occurred only sporadically and all data on its occurrence in Bohemia stemmed from isolated and
hardly verifiable observations until the beginning of the last decade (ANDERA & GAISLER 2019).
The wildcat is a relatively small, inconspicuous, and elusive species, phenotypically similar to
the tabby domestic cat, a species with which it can crossbreed. Only the use of camera traps
and genetic methods allows for its effective non-invasive monitoring. Thanks to these methods,
the species has been more effectively documented in the western part of the Czech Republic
in the last decade. The first reliable data on the re-occurrence of the wildcat in this region date
back to the winter 2010-2011 in the Sumava Mts. (PospiSKOVA et al. 2013). Simultaneously,
its presence was confirmed in an adjacent area of the Bavarian Forest National Park (BEUTEL
2015, BEUTEL et al. 2017). Gradually, the first records of occurrence were also obtained in the
following years from the Cesky les Mts. and Doupovské hory Mts. (MINARIKOVA et al. 2015,
KurtaL et al. 2017). A considerable amount of data has subsequently been collected, the sum-
mary of which may contribute to a new comprehensive view of the current distribution of this
species. Our study summarizes all knowledge on wildcat occurrence in Bohemia (the western
part of the Czech Republic) from 2010 till present.

MATERIAL AND METHODS

Study area

In this study, the presence of the wildcat was reported based on the ETRS89 10x10 km grid mapping
system (EEA 2017). Our study area included all mapping squares located at least partially in the territory
of the Bohemian part of the Czech Republic, including transboundary squares. Data from Moravia and
Silesia were not processed, and thus the eastern border of the study area is represented by the geographical
border between Bohemia and Moravia.

Overview of monitoring activities

Our data came from specific wildcat monitoring, but also from monitoring aimed at other protected spe-
cies, especially large carnivores, namely the Eurasian lynx (Lynx lynx) and the grey wolf (Canis lupus).
So far, there has been no continuous and full-scale wildcat monitoring in the Czech Republic. Only rather
short-term projects and partial studies targeted on this species and mostly coordinated by the Nature Con-
servation Agency of the Czech Republic (AOPK CR) took place during the reporting period 2010-2021.
In general, species-specific monitoring has taken place with varying intensity in locations selected on the
basis of field monitoring, expert knowledge and habitat suitability model (PospiSkovA 2015). This was
not a systematic mapping of large areas but rather an expert selection of a limited number of sites that
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best corresponded to the appropriate wildcat habitat and thus were considered representative for moni-
toring of the species occurrence in this area. Such monitoring, coordinated by AOPK CR, was carried out
between 2012 and 2015 in the Ohfe river valley, north-eastern part of the Doupovské hory Mts., Smréiny
hills, A& promontory, Cesky les Mts., Tfebon region, Podbotany region, Kiivoklatsko region, Brdy Mts.
(PospiSkovA 2019). In 2015-2016, this wildcat monitoring was concentrated on selected SCIs (Sites of
Community Importance) within the Doupovské hory Mts., K¥ivoklatsko region, Cesky les Mts., eastern
part of the Krugné hory Mts., D&&inské stény rock walls, Svihovské hvozdy forests, the Chejlava forest and
other SCIs in Moravia (for details see the final report of the project Monitoring of the large carnivores and
the wildcat at the localities within the NATURA 2000 network — PospiSkova 2016). Since 2016, wildcat
monitoring has been carried out again as a part of the project coordinated by AOPK CR in selected PLAs
(Protected Landscape Areas), SCIs (Sites of Community Importance) and SPAs (Special Protected Areas)
— Blansky les PLA, Boletice SPA, Cesky les PLA, Brdy PLA, K¥ivoklatsko PLA, Doupovské hory SPA.

A separate case is represented by a local but intensive monitoring study specifically focused on the
wildcat carried out since 2019 using camera-traps and hair-traps in the Doupovské hory Mts. (territory of
the Hradisté military training area).

Much of the wildcat occurrence data in the study area, however, come from systematic camera-trapping
of the Eurasian lynx. Intensive camera-trapping has been undertaken in the territory of the Sumava NP
(and the Bavarian Forest NP) since 2009 (WEINGARTH et al. 2012). Extensive camera-trapping has taken
place in a wider area, covering the whole area of the Sumava Mts. and the Sumava foothills including the
Boletice military training area, Blansky les PLA, Novohradské hory Mts., but also the Cesky les Mts. and
adjacent areas such as the Slavkovsky les PLA, Brdy Mts., Pisecké hory forests and the south-western part
of'the Javoticka vrchovina highlands since 2017 (e. g. WOLFL et al. 2020). Camera-traps were placed along
linear structures in the forests like paths, cuts, intersections (mainly within intensive camera-trapping) but
also deeper inside forest stands in rugged terrain (rocks, culverts, etc.). Camera-traps installed primarily
for lynx monitoring also help to capture other species of large and medium-sized mammals, including the
wildcat (e.g., MINARIKOVA et al. 2015, BEUTEL et al. 2017).

Last but not least, data on wildcat presence also come from camera-trapping aimed at the grey wolf, in
the context of spreading of this species in Central Europe (CHAPRON et al. 2014). Wolf monitoring has been
increasing especially since 2015, when it was launched in the Broumov region, Bohemian Switzerland NP,
Jizerské hory Mts. as well as in the Kokotfinsko-Machtv kraj PLA. Since 2016, camera-trapping has taken
place in the Krugné hory Mts., since 2017 in the LuZické hory Mts. and since 2019 in the Sumava Mits.

Data collection

Photographic documentation obtained by camera-traps was the most widely used method of the survey.
Basic monitoring was carried out mostly using cameras with white flash and fast triggers. Camera-traps
with infrared glow and the possibility of video recording up to 1 minute were also used in some areas (more
intensively in the Doupovské hory Mts.). Isolated but valuable accidental observations were included in
the data set, with high-quality photo documentation taken by conventional hand cameras.

Another source of information on the occurrence used in this study was obtained by means of genetic
analysis of sporadically found dead individuals (road kills), and of non-invasive genetic samples of ran-
domly found scats and systematically collected hairs from hair-traps. Genetic samples were systematically
collected exclusively in the Doupovské hory Mts. at several locations, where valerian-treated lure sticks
were set simultaneously with camera-traps between WCY 2019 and 2021. Altogether 57 samples were
collected in this specific region.

Data processing

The study includes all available data from the period starting in the calendar year 2011, when the first
photos of the wildcat were collected, till 30 April 2022. The basic time unit for long-term monitoring was
chosen not as a calendar year, but as a reproductive year: WCY = “wildcat year”, starting on 1 May of
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a given calendar year and continuing till 30 April of the following calendar year. The labelling year means
the year of the beginning of this period.

The standard SCALP three-level system (C1, C2, C3) was used to assess data reliability (SCALP
criteria — MOLINARI-JOBIN et al. 2003, 2012). Theoretically, hybrids with the domestic cat (Felis catus
Linnaeus, 1758) can occur (PIERPAOLI et al. 2003, DriscoLL et al. 2011 STEYER et al. 2013, 2016, 2018,
BEUTEL et al. 2017). These are phenotypically similar to the wild form (KRUGER et al. 2009) and difficult
to distinguish (EicHHOLZER 2010). Thus, strictly speaking, in the case of the wildcat, only genetically
confirmed data fall into category C1 (KROJEROVA et al. 2020). Photos of individuals, even if they visually
meet identification criteria for the wildcat (e.g., POsPISKOVA et al. 2013, ANILE et al. 2014, KiLsHAW et al.
2015, MARONDE et al. 2020), have to be included in category C2. Unverifiable data (direct observations
of individuals without documentation, finding of tracks, etc.) are classified as C3 data and have not been
included in this study. The data were reflected in the grid mapping system of 10x10 km ETRS89 (EEA
2017) to picture the large-scale distribution pattern.

Individual identification

Based on the unique individual coat pattern, it is possible to distinguish each photo-documented wildcat
individual reliably (e.g., EIcHHOLZER 2010, KiLsHAW & MACDONALD 2011, ANILE et al. 2012a, b; Fig. 1)

All good-quality photos/videos were compared to each other. The both-sided identification of the
individuals was made based on synchronous two-sided photographs of the individual from two opposite
camera traps, or the two-sided registration on video recordings. A unique code was assigned to each

< ¥/ ,‘u’
SRR

Fig. 1. Individual identification based on unique coat pattern: top — the same individual, bottom — different
individuals (photo by L. BUrka et al. — camera trapping in the Sumava National Park).
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Table 1. Total amount and structure of occurrence data collected during WCYs 2010-2021

WCY records photos videos photos cadaver scats hair
(cam-traps) (cam-traps)  (other) / tissue (hair-traps)

2010 3 6 - - - - -
2011-2013 0 - - - - - -
2014 1 1 - - - - -
2015 5 5 - - 1 -
2016 6 4 2 - - - -
2017 12 10 - 4 1 1 -
2018 17 30 3 - - -

2019 86 201 86 - - - 3
2020 294 701 282 - 1 - 19
2021 192 430 183 - 1 1 8
2 616 1388 556 4 4 2 30

identified individual for reliable record keeping and other research (starting with B — both sides identi-
fication, L — left side only, R — right side only; followed by a numerical code and the abbreviation of the
particular study sub-area).

The minimum number of individuals for the given WCY was determined as the sum of (a) all individ-
uals documented from both sides, and (b) the number of individuals documented either only from the
left side or only from the right side (whichever was the highest for the given area and period). In general,
reliable sex determination of individuals from photos was possible only in exceptional cases (Fig. 2) and
in a higher proportion only in the data from the Doupovské hory Mts., thanks to the higher number of
repeated registrations of the same individuals on video recordings available from this region.

For genetic identification of wildcat individuals and the detection of possible hybrids, a set of 24 short
tandem repeats (STRs — microsatellites) and one sex marker (partial gene for amelogenin) was used (for
details on markers and PCR amplification conditions see KROJEROVA et al. 2022).

RESULTS
Data quantity and structure

Atotal of 616 C1 and C2 category records of wildcat occurrence were collected for the WCY's
2010-2021 (Table 1). A smaller part of the total amount consists of findings from the period of
WCYs 2010-2016, some of which have already been mentioned individually in earlier publi-
cations (PosPISKOVA et al. 2013, MINARIKOVA et al. 2015), or were used for the overall overview
of wildcat occurrence in the Czech Republic (KuTaL et al. 2017). New unpublished findings
account for the majority of the data used in this study. The amount and structure of data for the
whole period are shown in Tables 1 and 2. Most data — 579 events (containing 1388 photos and
556 videos) — were obtained using camera-traps (95%). A smaller part of the collected dataset,
but very significant in terms of reliability (C1 category), is made of data with confirmation of
wildcat presence by genetic analysis. A total of 57 hair samples from 12 sites were collected in
the Doupovské hory Mts. and 30 of them (53%) were successfully genotyped. In addition, the
presence of the wildcat was confirmed by analysis of one tissue sample from WCY 2015 and
one scat sample from WCY 2021 in this region. In other areas, samples for genetic analysis

421



were collected only randomly, and such findings were isolated. Specifically, there was one scat
sample from the Sumava Mts. in WCY 2017, which confirmed the wildcat, and then samples
from two dead individuals hit on the road and found at two nearby sites in central Bohemia
(Dobiis region) in the WCY's 2020 and 2021. Finally, the list of data includes the finding of
the remains of one wildcat cadaver and one detailed observation with good-quality photo doc-
umentation, both from the Sumava Mts. in WCY 2017.

Distribution and area of occurrence

The wildcat presence was confirmed more continuously in the southwestern border regions of
the country. Moreover, rather isolated records come from some other areas of western, central
and northern Bohemia. The area with obtained C1 and C2 data on occurrence may represent
only a part of the real wildcat distribution in Bohemia, as it is undoubtedly influenced by
a different level of monitoring effort in different areas and seasons. Up to now, eight separate
geographical sub-areas within the whole Bohemia with detected wildcat occurrence can be
defined (Figs. 3 and 4, Table 2).

Fig. 2. Rather exceptionally, the sex of an individual can be determined based on a photo or video from
a camera-trap (male B004SU, Boletice military training area, 6 December 2018, camera-trap photo by H.
BEDNAROVA, Nature Conservation Agency of the Czech Republic).
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Table 2. Number of wildcat records and number of occupied grid cells in sub-areas during successive
“wildcat years” and during the whole monitoring period; SU — Sumava Mts., CL — Cesky les Mts., SL —
Slavkovsky les Mts., DH — Doupovské hory Mts., LH — Luzické hory Mts., CS — Ceské Svycarsko, DO
— Dobiis region, KR — Kiivoklatsko region

WCY number of records / occupied grid cells

Su CL SL DH LH ¢S DO KR total
2010 3/2 - - - - - - - 3/2
2011-2013 - - - - - - - - 0
2014 - 1/1 - - - - - - 1/1
2015 3/2 1/1 - 1/1 - - - - 5/4
2016 5/3 1/1 - - - - - - 6/4
2017 12/5 - - - - - - - 12/5
2018 7/5 10/3 - - - - - - 17/8
2019 9/7 7/5 2/1 68/3 - - - - 86/16
2020 19/6 14/3 2/1 257/4 1/1 - 1/1 - 294/16
2021 11/6 4/3 2/1 169/3 2/1 1/1 1/1 2/1 192/17
total 69/19 38/7 6/1 495/4  3/1 1/1 2/1 2/1 616/35

Sumava Mits. — A total of 69 reliable records of wildcat occurrence were collected, mainly by
camera-traps, during the wildcat years 2010-2021. In the strict concept of SCALP categorization
(see Methods above), the analysed data consisted mainly of C2, only in one case of C1 data
(genetically confirmed scat sample). The occurrence was rather rare, but in total, the wildcat
was found at 39 different localities in 19 mapping squares, representing a half (53%) of the
area covered with systematic camera-trapping. The first findings were made in WCY 2010. No
wildcat was detected in the following four WCYss, although systematic camera-trapping of the
Eurasian lynx was carried out during this period as well. Since WCY 2015, wildcat presence
has been registered annually even though there have been large fluctuations in the number of
records in individual WCYs. This is true even for the last five years, when the monitoring effort
was most extensive and stayed comparable among seasons (WCY 2017-2021).

Cesky les Mts. — In total, 38 occurrence records were obtained in this area, documented photo-
graphically, almost exclusively from camera-traps (C2). The first credible record of the wildcat
presence from the Cesky les Mts. comes from WCY 2014 and is undoubtedly related to the
beginning of camera-trapping for lynx monitoring in this area. Since that, with the exception of
WCY 2017, the wildcat has been captured annually there. Numbers of records are rather low and
fluctuate widely among WCY's. The observed sparse occurrence within the entire area may be
the result of a sparse monitoring network. In total, the occurrence was confirmed at 11 different
locations, in seven mapping squares, covering almost the entire mapped area.

Slavkovsky les Mts. — A total of 6 occurrence records were collected (two in each of the three
WCYs 2019-2021). All data are represented by photos from camera-traps taken at two nearby
sites in one mapping square.

Doupovské hory Mts. — In this area, extensive monitoring using camera-trapping and hair-trap-
ping began in WCY 2019. This monitoring was focused specifically on the wildcat. The network
of monitoring sites was concentrated in a relatively small area situated in a suitable wildcat
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microhabitat (deciduous forests with rugged terrain). As a result, a large number of occurrence
events were collected. In total, 459 camera-trapping events and 32 genetic samples were col-
lected in two (C1), respectively four (C1+C2) mapping squares.

Dobiis region — The confirmed occurrence is based on random findings of two dead individuals
hit by cars (on the local road at Novy Knin on 7 January 2021 and on the main road between
Dobti§ and Voznice on 25 November 2021). Both individuals phenotypically matched the
wildcat, which was later confirmed by genetic analysis.

Kfivoklatsko region — Two camera-trap events took place at one site during WCY 2021 (see
also LaNKAS in AOPK CR 2022). The captured individual in both cases corresponded to the
wildcat phenotype.

Luzické hory Mts. — There are only three camera-trap records corresponding to the wildcat
phenotype from one site in two seasons (WCYs 2020 and 2021).

Ceské Svycarsko sandstone area— The only finding is one image of an individual corresponding

to the wildcat phenotype from a camera-trap set for the monitoring of large carnivores, primarily
of the wolf, in WCY 2021.

| C1 C2records  Reproduction
| @ o only1
| ® © 2-5 [

Fig. 3. Wildcat occurrence in the study area based on C1 and C2 data, projected onto the 10x10 km
ETRS89 mapping grid system (EEA 2017).
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Table 3. Minimum number of wildcat individuals in the four sub-areas with more frequent wildcat occu-
rrence, based on identification from camera-trapping data

WCY Sumava Cesky les Slavkovsky Doupovské total
Mts. Mts. les Mts. hory Mts. Bohemia
2010 1 - - - 1
2011-2013 - - - - -
2014 - 1 - 1
2015 1 1 - - 2
2016 2 1 - 3
2017 3 - - - 3
2018 3 3 - - 6
2019 3 3 2 6 14
2020 4 3 - 13 19
2021 3 1 1 13 19
total inds. 13 9 2 16 37
total cells 19 7 1 4 31

When assessing the entire study area and the whole period of WCYs 2010-2021, the wildcat
occurrence was confirmed at 73 different localities in 35 EEA mapping squares — four of them
classified in the C1 category, the remaining 31 in the C2 category (Fig. 3).

Reproduction

Two cases of wildcat reproduction were detected in two areas (both documented photographi-
cally, i.e., C2 data) during the study period:

(1) A den with two kittens and their mother, which escaped, was found in a large hollow beech
tree in the Cesky les Mts. on 11 May 2021 (grid cell E450N297, Fig. 3).

(2) One juvenile individual, already independently moving, was captured twice by camera-trap
at the same site in the Doupovské hory Mts., on 13 and 14 August 2020 (grid cell E454N302,
Fig. 3).

Minimum number of individuals — camera—trapping data

The minimum number of individuals determined on the basis of camera-trapping results is avail-
able for four sub-areas: the Sumava Mts., Cesky les Mts., Slavkovsky les Mts. and Doupovské
hory Mts. Individual identification was not possible for the records from the Kiivoklatsko region,
Luzické hory Mts. and Ceské Svycarsko sandstone area due to the lower quality of the photos
(Table 3, Fig. 4). The mean proportion of camera-trapping events from which individuals could
be identified was 60% of the total sample. The proportion was significantly higher in areas
where pictures were taken with a white flash and thus a well-coloured fur pattern prevailed (up
to 81% within the data from the Sumava Mts.).

A minimum of 13 different individuals was distinguished over the whole period in the Su-
mava Mts. The minimum number of different individuals registered per season varied between
0 and 4. Only four individuals were registered in multiple seasons (three in two seasons, one
in three seasons).
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In the Cesky les Mts. and Slavkovsky les Mts. altogether, at least 11 different individuals were
distinguished by photographic identification over the whole period. The minimum number of
different individuals per WCY varied between 0 and 5. Only two individuals were registered in
multiple seasons (one in two and one in four seasons within the time span of 5 WCY3s).

At least 16 different individuals were distinguished by photographic identification over the
whole period in the Doupovské hory Mts. The minimum number of different individuals per
WCY varied between 0 and 5. Only two individuals were registered in multiple seasons (one
in two and one in four seasons within the time span of five WCY3s).

Dispersal among the above-mentioned areas is theoretically possible, but no sharing of the
same individual identified using both body sides (25) has been detected. However, we have to
assume the possibility of dispersion and cannot exclude that more areas would share the same
only unilaterally described individual (e.g. in the case that the individual is documented only
from one side in a certain area and from the other side in another area). Given the different
ratios of left- and right-hand identified individuals in the areas across the entire study area, the
total minimum number of individuals within the entire area (Bohemia) is therefore different
than a simple sum of the minimum numbers per particular areas. In total, within the entire study

@D area with wildcat occurrence

Minimal number of individuals
CAM - cameras
GEN - genetics

Fig 4. Eight sub-areas with wildcat occurrence and wildcat local minimum numbers estimated by
camera-trapping and DNA analysis (samples for genetics were collected systematically only in the
Doupovské hory Mts.).
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area, 25 individuals were identified bilaterally, another 12 left-flank only and 9 right-flank only.
So, in total, at least 37 (25 B, 12 L) wildcat individuals were detected in the entire area during
the period of WCYs 2010-2021 (Table 3).

Minimum number of individuals — genetic data

Altogether, 14 wildcat individuals were identified by genetic analysis in the entire area.

So far, 10 different individuals have been identified in the Doupovské hory Mts. based on the
non-invasive genetic monitoring in WCY's 2019-2021. Most of the samples come from hair
traps, which were installed in suitable microhabitats together with camera-traps. Therefore,
some individuals described genetically can be assigned to individuals identified from cameras.
This is a part of further research already beyond this paper. Genetically identified individuals
probably do not enlarge the number of individuals in the Doupovské hory Mts., except for one
individual found as cadaver in WCY 2015. Similarly, one genetically identified individual from
the Sumava Mts. (WCY 2017) is probably known from camera-trapping. Thus, the previously
mentioned minimum number of individuals for the entire area can be enlarged just by two
individuals (cadavers) found in the Dobfis region (WCY's 2020, 2021), to the final number of
39 individuals — Table 3, Fig. 4. Crossbreeds with a domestic cat have not yet been detected
in the study area, but cannot be excluded, as very few samples apart from the Doupovské hory
Mts. have been analysed so far.

Spatial activity

Repeated occurrence of the same individuals at different sites over time enabled to reconstruct
partially their spatial activity. Spatio-temporal information obtained by camera traps cannot
substitute data obtained by more precise radio-tracking, as these data are dependent on distribu-
tion, intensity and spatial scale of the camera-trapping sites. In our case, camera-traps were set
extensively within the Sumava Mts. and Cesky les Mts, which enabled the eventual re-capture
of the same individuals within these large areas. In the Doupovské hory Mts., a relatively small
area was studied in detail and its surroundings were left without any camera-traps, not allowing
an analysis of spatial activity at a larger scale. However, although the camera trapping was
not standardized at a large scale concerning the area and time, the selected partial information
detected randomly seems to be interesting and unique for this region (Table 4, Fig. 5).

The maximum distance of re-captures of the same individual was over 20 km, with the larg-
est values being found in the Sumava Mts. and Cesky les Mts., e.g., the individual BOO7SU
—24.74 km, RO01SU — 23.06 km, BOO9CL & — 25.04 km. The time intervals between re-cap-
tures at different sites are variable and mostly big, so it is not possible to calculate any standard
short-term parameters, such as daily linear movement. The only exception is the record of the
individual B002SU, which was photo-captured at two rather distant sites separated by rugged
terrain in a single day on 19 October 2015 (2:22 a.m. — 9:25 p.m. CET). Linear distance was
5.38 km. The maximum distances recorded for the individuals in the Doupovské hory Mts. were
relatively lower. The highest detected movement distance was 9.95 km for the female BO14Dou.

We calculated the area of occurrence (100% minimum convex polygon) for individuals
observed for at least one season, captured at least 10 times at 5 and more different sites. In
the Sumava Mts., the male B003SU was documented in this way. The area on which he was
captured during approximately one season (WCY 2017) was 82.67 km?. The best documented
male in the Doupovské hory Mts. — BO16Dou — was recorded on an area of 27.26 km? during
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Table 4. Maximum linear movement distances and space use in selected wildcat individuals; MD —
maximum distance, MCP — MCP100%

ID sex first registration  last registration  records localities =~ MD MCP
(km) (km?)

B001SU un 10 Mar 2011 27 Mar 2011 3 2 7.64

B002SU un 19 Oct 2015 19 Oct 2015 2 2 5.38

B003SU a8 7 Apr 2017 5 May 2018 11 7 17.66 82.67

B004SU a 26 Oct 2018 6 Dec 2018 2 2 1.72

B005SU un 26 Apr 2020 7 Feb 2021 5 3 7.45

B006SU a8 23 Jun 2020 21 Apr 2022 8 4 10.87

B007SU un 3 Apr2018 22 Oct 2019 5 5 24.74

L010SU un 1 Jun 2021 7 Jun 2021 2 2 2.83

RO01SU un 2 May 2018 26 Apr 2019 2 2 23.06

R0O02SU un 23 Oct 2016 2 May 2017 2 2 16.20

RO0O8SU un 17 Oct 2021 18 Oct 2021 2 2 3.16

B009CL a8 25 Mar 2017 30 Apr 2021 9 6 25.04

B013Dou un 22 Apr 2021 10 Aug 2021 7 4 6.75

B014Dou Q 8 Apr 2019 25 Feb 2022 33 5 9.95 11.32

B015Dou 38 11 Feb 2020 13 Jun 2021 37 6 5.32 7.49

B016Dou a 27 May 2019 3 Apr 2022 73 7 7.95 27.26

B0O17Dou Q 18 Apr 2021 27 Feb 2022 7 3 6.30

B018Dou Q 6 Feb 2020 9 Mar 2022 24 4 5.43

B019Dou Q 3 Apr 2020 14 Apr 2022 14 2 3.99

B020Dou & 24 Jul 2019 16 Apr 2021 16 3 4.63

B021Dou 3 29 Nov 2020 17 Apr 2022 24 6 7.35 15.79

B022Dou un 28 Feb 2021 17 Oct 2021 7 2 4.72

WCYs 2019-2021 Among females, B014Dou was recorded during approximately the same
period over an area of 11.32 km?.

DISCUSSION

During the last 11 “wildcat years” (WCYs), we collected quite a lot of data on the wildcat
occurrence in Bohemia. Some previous surveys designed specifically to cover suitable wildcat
localities within the entire Czech Republic were not very successful (PosPiSKOVA et al. 2016).
On the contrary, the first evidence of this species’ occurrence was obtained as a by-product of
photographic monitoring aimed primarily at the Eurasian lynx (POsPISKOVA et al. 2013, JASKA
2019). Lynx monitoring is still the most important source of information about the wildcat in
Bohemia, except for the Doupovské hory Mts. Lynx monitoring is capable of capturing the
wildcat, as camera-traps are exposed over a long period of time in areas and habitats used by
both species. The wildcat can move along paths and other line structures in the forests similar-
ly as large carnivores and has daily resting sites in similar microhabitats as the lynx — rugged
terrain with rocks, fallen large trees, etc. (e.g., JEROSCH et al. 2010, SIGNER et al. 2019). Both
types of camera-trapping sites are used within lynx monitoring. Of course, for a detailed sys-
tematic monitoring of the wildcat and the potential capture of all individuals in a particular
area/region, it would be necessary to use more intensive monitoring with higher density of
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camera-trapping sites, corresponding to the range of spatial activity of this species (GOTZ et
al. 2018, KROJEROVA et al. 2020).

The wildcat occurrence has been detected in areas and macrohabitats meeting the species’
requirements in Central Europe, i.e., forest habitats, in particular with the prevalence of mixed
and deciduous woods (SUNQuIST & SuNquist 2008). This applies especially to the Doupovske
hory Mts, big parts of the Cesky les Mts. as well as some localities at lower altitudes in the
Sumava Mts. Interestingly, the wildcat was present also at the high elevations of the Sumava
Mts. over 1000 m a. s. 1., where spruce forests and peatbogs prevail. However, the individuals
detected there could be dispersers crossing the mountain range, as the wildcat was also found
at higher altitudes on the Bavarian side of the Sumava Mts, covered by mixed beech forests
(BeUTEL 2015). It is known that the wildcat is to some extent capable of inhabiting highly
fragmented landscapes and open habitats (JEROsCH & GOTz 2011), but the monitoring activities
have not been extended to such habitats so far. Moreover, we are aware that also many suitable
forest habitats with no proven presence of large carnivores were not covered by any type of
monitoring in Bohemia and thus the results presented here can underestimate the real wildcat
distribution range in the whole region. For these reasons, it also makes no sense to evaluate
differences between seasons, trends in population density and distribution range. However,
we assume that a summary of all the data from the past eleven seasons (WCYSs) provides an
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Fig. 5. Long movement distances and space use of wildcat individuals in three different sub-areas.
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overall and the most realistic picture of the current occurrence up to date (i.e., till 30 April
2022 — Fig. 3) and should be understood as a snapshot of the beginning of the recent wildcat
occurrence in Bohemia. This is supported by the fact that the total area of wildcat occurrence,
expressed in terms of the number of grid cells occupied, was nearly the same (16, resp. 17 grid
cells) in the last three seasons, when the monitoring effort in the main occurrence areas was
comparable (see Methods and Table 2).

The observed modern wildcat presence in the western part of the Czech Republic appears to
be directly related to that in neighbouring Germany. The nearest populations, believed to be
indigenous, survived during the last century in the Harz Mountains and probably in Thuringia
(ROBEN 1974). Strict protection of the species since the 1990s led to an increase in abundance
and spreading to new suitable areas, especially in the last decade (GORNER 2012, STEFEN
2022). This overall pattern is undoubtedly supported by reintroduction programmes in Bavaria,
which have become important stepping stones for the occurrence in western Bohemia. The
first individuals were released into the wild in 1984 (WOREL 1991, BUTTNER 1991). In total,
580 wildcat individuals were released in four sub-regions of Bavaria until 2008. Out of this
number, 109 individuals were released between 1984 and 1991 in the “Vorderer Bayerischer
Wald” [Front Bavarian Forest], the region which is directly adjacent to the Sumava Mts. (WOREL
2009). The release of several individuals in the western Sumava Mits. in the 1970s is usually
considered to have failed. However, other deliberate or unintentional escapes of wildcats from
captivity at certain times cannot be ruled out either (ANDERA & CERVENY 2009).

Data on a larger geographical scale than that of this study showed spreading of the wildcat in
some European regions. Nevertheless, the wider use of suitable monitoring methods, such as
camera-trapping or hair-trapping with subsequent genetic analysis, could influence the supposed
increasing distribution range and population abundance of the wildcat also at this larger scale
(STErFEN 2022). Moreover, climate change could also have increased the ability of wildcats to
move at higher altitudes and probability for the species to cross mountain ranges. It is gener-
ally assumed that the wildcat is limited by the extent and height of the snow cover (SunQuisT
& SunqQuisT 2008). The warming temperatures and lower snow cover during the last decade in
the border mountain range, which, under normal conditions, would likely represent a certain
migration barrier for the wildcat, may have facilitated the more frequent dispersion of animals
from Bavaria into Bohemia. The relatively abundant occurrence recorded in the Doupovské
hory Mts. undoubtedly correlates with the abundance of suitable habitats and the questions are
whether there is a link to other areas of occurrence and how this still relatively small population
was established. Rare records from central and northern Bohemia (Fig. 4) also suggest that the
real occurrence of the wildcat may be more continuous than known so far, especially considering
that some of these findings come from sites surrounded by large suitable habitats (K#ivoklatsko
region). However, the other available recent data, without documentation and/or the possibility
of verification (category C3) and not included in this study, almost all came from areas where
the wildcat was also/already detected by automatic cameras or confirmed genetically.

The presence of kittens in two sub-areas of occurrence represents the first documented in-
formation on the reproduction of the wildcat in Bohemia after several decades. The dates of
these findings and the degree of development of the kittens correspond roughly to the most
usual timing of birth in central European conditions — the end of April and the beginning of
May (HEMMER 1993).

The minimum numbers of individuals detected in our study varied among areas and seasons
and are undoubtedly dependent on intensity and settings of the different monitoring studies,
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which were not designed for the wildcat, and the estimation of its population size and density.
Therefore, unfortunately, it is not yet possible to compare our results with studies from other
regions that dealt with wildcat population density in a standard way. Moreover, there still are
relatively little data on wildcat numbers in forest habitats of Central Europe (e.g., STEYER et al.
2013). More studies have been carried out in the Mediterranean and Southern Europe (ANILE et
al.2012a, b, 2014, MaTIAS et al. 2021), northern Italy (Fonpa et al. 2021) and Scotland (KiLsHAW
et al. 2015). Our data should be understood as the first ever quantitative information about this
species in Bohemia, which will help to direct further research. Nevertheless, we presume that,
to a certain extent, the minimum numbers of individuals found may indicate actual differences
in abundance between areas where the wildcat presence has been documented. From this per-
spective, the Doupovské hory Mts. seems to be an exceptional area, where at least 13 different
individuals were registered in WCY 2020 as well as in 2021, within a relatively small area of
4 mapping squares, i.e., 400 km?. It appears that the wildcat occurs permanently at a relatively
high density and reproduces there. In contrast, in the Sumava Mts., where extensive camera-trap-
ping was carried out over a much larger area of approximately 3,600 km?, max. four different
individuals were detected in one season (WCY 2020). Up to now, the Sumava Mts. and Cesky
les Mts. seem to be areas with less frequent occurrence, used by dispersers (probably from
Bavaria) as evidenced by the large-scale spatial activity found in these areas (Fig. 5). However,
the finding of kittens in the northern part of the Cesky les Mts. urges us to be cautious in this
conclusion. Perhaps the wildcat occurs permanently and in higher numbers (at least locally) in
these areas as well, but this has not yet been detected by the existing systems of monitoring.
Similarly, there is a gap in knowledge about population size and status of the wildcat in other
areas of central and northern Bohemia with confirmed occurrence (namely the Dobfis region,
Kfivoklatsko region, Luzické hory Mts., Ceské Svycarsko sandstone area).

The home range size of the wildcat varies in similar habitat conditions from about 10 to 20 km?
(STEFEN & GORNER 2009). Long-term range sizes of several individuals in the Doupovské hory
Mts. (Table 4, Fig. 5) correspond, in general terms, to these data. It must be remembered, how-
ever, that in our case we did not calculate a home range sensu stricto — the data were collected
only from a certain number of fixed camera-trapping sites and the wider surrounding territory
was not monitored, thus the total area actually used by individuals (i.e. their actual home
range) may be larger. The large area used by an adult male during approximately one season
(WCY 2017) in the Sumava Mts. together with the observed long linear movement distances,
can support the above-mentioned hypothesis of more or less transient type of occurrence with
a rather unstable socio-spatial structure in this region.

CONCLUSIONS

The above-described distribution pattern of the recent wildcat occurrence in Bohemia is pro-
bably highly dependent on uneven monitoring effort within the whole area. However, at least
in areas covered with extensive large-scale camera-trapping carried out in the last ten years,
such distribution pattern seems to reflect the real situation (e.g. south-western border region
and the Doupovské hory Mts.). The wildcat population in neighbouring Germany (especially in
Bavaria) seems to be the most likely source of this species’ occurrence in Bohemia, as genetic
analysis confirmed that the population in Bohemia differs from the West-Carpathian wildcat
population. However, this hypothesis should be verified by further genetic analysis including
comparative samples from Germany.
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We assume that a confluence of three basic factors has contributed substantially to the resulting
picture of the current wildcat occurrence in the western part of the Czech Republic:
— population increase and saturation on the Bavarian side of the border;
— the existence of suitable habitats (at least locally) in the contact area at the Czech-German
border as well as in the wider area of Bohemia and the possible influence of climate change
inducing easier movements through the border mountain range;
— development of monitoring methods using, in particular, photographic and genetic research,
which substantially improved the documentation of records and produced conclusive data on
occurrence.

The results suggest that in some areas the current occurrence is rather transient (Sumava
Mts.), while in others (especially Doupovské hory Mts.) it is permanent including reproduction.

The cases of wildcat reproduction, estimated minimum numbers of individuals detected and
some spatial activity patterns represent unique information about the wildcat in Bohemia.

Continued camera-trapping combined with non-invasive sampling for genetic analysis focused
on localities with confirmed occurrence as well as surveys within new potential habitats and
migration corridors are desirable for the future.

In order to obtain even more reliable data on the wildcat occurrence in Bohemia, it will be
necessary to intensify the monitoring effort, possibly by building a large volunteer network
(citizen-science), similar to that existing in Germany.
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