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|. SPATIAL ANALYSES OF LYNX GPS DATA

1. Duration of lynx GPS-tracking

By 31.12.202162 lynx werereleasednto the wild (36 malesand26 female$ (Table 1) Due
to transmitter failure or animal death, only individyaldich were tracked fomat least 60
days were used in the further analyg8g lynx: 32 malesand19 female$. Duration of GPS
tracking oflynx includedin the analyses ranged from 75 to 1029 days (me28b days). In

total, over145,000 lynx locations wereltected. The rumber of locationsanged fronb40to

7472per individual (Fig 1, Fig. 9.

Tale 1. Number of lynx released into the wild within the proje@0192021.

Year Number of released lynx
Females Males Total
2019 7 14 21
2020 10 19 29
2021 9 3 12
Total 26 36 62




Fig. 1. Distribution of locations ofynxreintroducedunder theproject in northwestern Poland in
20192021.

N,

@ Lynx release sites
Lynx locations
Forests

mm Water B
@ Towns 2" 2 =
~ Roads E—

Fig. 2. Location of lynx release sites.
2. Distanceof lynx movements

The dstance of lynx movements in different peds of GPS data collection (month, season,
year) werecalculated asuns of distances between consecutive locatiohsdividual lynx.
Such estimation of ovement @tance is strongly dependent on the numbetyafx locations
perday (the more locationshe longemovementdistance)ln the case of lynx reintroduced
in northwestern Poland, locations were collect&tda frequency of 8 locations per day,
therefore it should be assumed that ¢h&ulated distancesovered bylynx do not reflecthe
real movementdistances and theyave to be interpreted as the minimum movement

distances.

Distance of lynx movements il analysed periods expressed higtividual variability. For
monthly periods movement distance ranged frobhto 418 km. The longest mohty
movements were observed in January and Mavbleyeaghe shortest in June and September
(Fig. 3). On average, males covered longer distances than females (135.7 and 93.5 km,



respectively). It is worth noting that males made the longest monthly motsinenveen
January and Marchnating period) (168243 km). Females in these months covered about
128 km. On the other hand, the shortest monthly movements were recorded for females in

May-July (the period of rearing young, 5& km), whereagnales travelld 77-114 km.
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Fig. 3. Monthly movement distargef lynx.
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Lynx showeddifferent mobility with respect to théime elapsed aftetheir releasento the
wild. Median movement distanaaitially increased with timafter animal releasgrom 1 to
11 months)and then gradually decreased. Afédaout12 months from release a stabilization

of themedianmovement distance was observed (Bjg
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Fig. 4. Movement ttance olynxin consecutive months aftéreir releaséanto the wild.

Winter (DecembeiFebruay) was the period whenlynx showed the highest mobility
(maximumover 850 km),whereadynx wereleast mobile in summdduneAugus) (Fig. 5).

The differences between seasons were particularly pronounced in the case of males, which
movement covered an aege of 497 and 507 km in winter and spring, and 272 km in
summer. Females, on the other hand, moved much shorter distances in these seasons, 351, 248

and 208 kmrespectively

The variation in movement distanceslyfix reintroduced within the project, tfo monthly

and seasonally, reflects the trends observed inlynki( e . g . in the Biagowi e
migrate long distances during thmating period (JanuarnMarch), whereas females are
characterised by particularly limited mobility during the pérd rearing young (Mayuly)

(Jndr zej ewski et al. 2002).

On an annual basis (24 individuals), lynx travelled leetw498 and 2391 knviales covered
on average greater distance than females during the year, 1622 and 987 km, respectively.
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Fig. 5. Distance of seasonal movemerslynx

The farthest lynx dispersal, outside Poland to Germany and the Czech Republic, took place in
the initial period of the project, i.e. within two years of the release of the first lynx into the
wild. During this periodherewere significantly more males released into the wild. Distant
movements outside the project ar@most stopped when the number of released lynxes
approached 30. This seems to be in line wWithobservations in the Swiss Alps and the Jura
Mountains, whereit was found that lynx dispersal distance decreased with increasing
population density (Zimmermann et al. 2007).

3. The size of areas utilized byynx

a) Minimum Convex Polygon

Minimum Convex PolygonMIPC 95%) methodwas used to estimate the size of the areas
covered by lynx movementafter their release to the wild. The size of these avaasd
considerablyamonglynx and monthsThe nonthly individualrange size reacheg t011258

km?. The largest mediaranges were obsezd in January and Decembtire sméest in July



and August(Fig. 6). The average area covered by male movements was larger than that of

females (394.5 and 122 Knmespectively).

It should be noted, however, that these values do not reflect the actual home ranges used by
wild lynx in naural, stable populations. Animals released into the wild in an environment
where no individuals of this species were previously present do not have the necesstary
create a biologically determined spatial structure of the population. Thereforeseooi the

term 'rangé or "homerangé hasa conventionalmeaning Moreover, the estimated values
apply to all individuals, irrespective of their individual efficiency in searching for and
establishing an individudlome rangelndeed, lynx were charactszd by a large variation in

the time of adaptation to natural conditions. Some individuals after release made very long
movementsbefore settling down for a longer period. This peridderefore greatly
overestimates the size of the area. Neverthelegsdifficult to determine the length of the
adaptation process common tolghix which could be appropriate estimate ta true size of

the individual home rangesicethey wereestablished. Such an attempt was made in Chapter
4.



~500

{ - 450
< -400
! -350 £
7000 — A | 300 ;
(o]
-250 O
v O
6000 - » R Bl 20 §
® g 150 2
5 -100
—~ 5000 % ’3 - 50
- o Lo
N T T T
~ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
O 4000
o)}
o
Q o
< 3000
®
)
|
<C 2000
1000
é % g é
5 8

[ I I I 1

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 6. The size of mnthly rangeof lynx estimatedisingMinimum Convex Polygo{®5%) method

The median size of monthhanges increased with tinfieom lynx releasanto the wild(to 7-
12 monthg. This increase is probably due to exploratorpvementsduring the lynx's
adapation to the environmenkEromthe 12th monthonwardsthe median monthly range size
stabilized a@bout50 kn¥ (Fig. 7). This may suggest that theygar period is the time when
the mechanisms that shape the spatial population struaftumew predator gpulation begin

to take effect.
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Fig. 7. Thesize ofindividual rangesin consecutive monttedter lynx releaseinto the wild estimated
usingMinimum Convex Polygon (95%) method.

Lynx occupedthe largest seasonadnges in winter, whereas summer was @opevith the
smallest home rang€Big. 8). During wintermaleshad the most extensive movememthich

covered an area averaging 34372%kfemales used onlthe area of252 knt during this

period. It is worth noting that this seasonal variation corredgp@xactly to the variation
observed in wild lynxdetermined by the biological cycle of this species (e.g. Schmidt et al.
1997). Namelythere is a mating perioth winter, during whichlynx (especially males)
expressincreased activity moving long distzes in search opartners( Jndr zej ews ki
2002).The size ofareas covered blynx annuallyranged from96 to 432& km?. However,

the average size of these areas was 5619.6 in males and 198inZdamales.
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Fig. 8. The size oliynx seasonalangesestimatedisingMinimum Convex Polygon (95%) method.

b) Kernel Density Estimation

Additionally, the size ofareas used byynx was estimated using the Kernel Density
Estimation (KDE 95%) method. Compared to the Minimum Convex Polygon method, the
KDE methodis less susceptible to localization errors, shape of the used area and extreme
localizations, thus it more accurately represents the arfim@e rangesnd gives more
precise estimates of their sigeB° r g e r  eTthe naetlian si2e(dde@ fovered biynx
monthly estinated using Kernel Density EstimationKDE 95%) method washighestin
January and Decembemndlowest in July and MayThe size of ronthly lynx ranges ranged

from 6 do 388 km? (Fig. 9). Similarly to MCP method, the areas coveradnthly by males

was larger than those of femal@4.7 and57.7 kn¥, respectively.
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Fig. 9. The size ofynx monthy rangesestimatedusingKernel Density Estimatio(®©5%) method
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Fig. 10. The sizeof lynxrangesin consecutive monttafter their releasanto the wild estimatedsing
Kernel Density Estimatior§95%) method

The median size of lynx ranges was the highest in winter and auivmeneas summer was

the period wherlynx occupied the smallest area (Fid.).1Seasonal ranges estimated using
the KDE method, similarly to the MCP nhed, were greater in males than in females.
However, the size of the KDE rangesaswmany times lowerTherefore, although mean
seasonal range was highest in winter (254; kmfemales it was 130 kfrat that time), its size
estimated using this method wa8 times lower than calculated using MCP method. This
difference indicates, on the one hand, that during wigtet moved far from the region of

their most frequent use (which is consistent with their reproductive cycle) and, on the other
hand, that the alues estimated with the KDE method may better approximate range sizes

observed in natural populations of this species.

The median size dadreaoccupied by lynx annily ranged from96 to 1173 km?. The mean
size of annual male ranges was 502.4 knhereasn females it wasnore thartwice smaller
i 231 knft.
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Fig. 11. The size ofynx seasonal ranges estimatagingKernel Density Estimatio(®5%)method

4. Individual home range size

Of all the Iynx included in the analysis of the space use, 26 individLaléemales and 14
males) were selected, which were followed long enough to distinguish a period of stability in
the data on their movements, indicating the establishment of individual home Damaon

of this period, which averaged 393 days for malet 359 days for females, had no effect on
the size of the estimatedngegMCP: R=0.21,P = 0.30; KDE:R=0.23,P = 0.26).

The mean home range size estimated using MCP method for all stationawas304 knf,
whereas usindg(DE method313 knt. Males utilized larger home ranges than females, both
for MCP @16and201 knt, respectivelyandKDE method(401and225 knt) (Fig. 12, 13).
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Fig. 12. Distribution of lynx home ranges estimated uguigimum Convex Polygon (MCP 95%).
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Fig. 13. Distribution d lynx home ranges estimated using KerBelnsity Estimation (KDE 95%)
method. KDE method does not allow to visually distinguish individual home ranges plotted on the
same map, because they are often formed by several separate parts corresponding wittatbas
highest density of locations.

5. Overlap of lynx home ranges

Analyses of lynx home range overlapene madeusinglocations of individuals which home
ranges expressed spatemporal stationarityi.e. thoselynx which after release and initial
movemets did not move long distances for at least two monttmme mangesof these
individuals were estimated witiMinimum Convex Polygon (95%nethod Due to variable
tracking time of individual lynxthe degree ohome range overlap was calculated only for
period when locations of both individuails the consideregair were available. Among home
range pairswhich expressed spatial overlajne most common were mixed pairs (male
female:56%), whereas home range overlap of the same sex was less fréguesits. 25%,

males 19%). An overlap of lynx home ranges was highly variaitem 0.1 to 79.8%. The

14



highest home range overlams indicated for neighbouring individuals of different geean
= 39.1%), and the lowestor femalegmean= 11.1%), (Fig. 14).
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Fig. 14. Lynx home range overlap
6. Habitat selection of lynx

The analyses of lynx habitat selection were made at two different spatial :slzaldscape
(largescale modéland individual home rangémicro-scalemodel). In addition, within the
estimated hom ranges thehabitat selectionvas estimatedwithin foresed areas(forest
model). To describe lynx habitat selection, utilized habitats were compared with habitats in
random locationsin analyses we used the following environmental and anthropogenic
variables: forest cover (Global Land Coy@020, forest fragmentation (Global Land Coyer
2020, roe deer population density (Forest Data BaBR192021), distance to roads
(Topographic Objects Databas2019, distance to budup areas (Topographic Object
Databasge 2019, distance to the forest edge (Global Land Cov&02Q, tree cover
(Copernicus Observation Systep®19, undergrowth cover (Forest Data Bagk142020).

a) Large-scale model

Largescale modelwas aimed atidentifying environmental and antbpogenic variables
determininglocation oflynx home rangeat landscape level. The variablemnsideredvere:
forest cover, forest fragmentation, roe deer population density, distance to roads, distance to

built-up areasThe highest probabili (above B%) of areabang inhabited by lynx (hAving
15



stationary home range) was indicated lmmdscapes witliorest cover ranging from 18 to
90% (Fig. 15). Lynx most often located their home ranges areaswith intermediate
fragmentation of forests areas with drest fragmentation index ranging from 0.7 to 2.4 had
more than50% probability of beinginhabited by lynx(Fig. 15). Moreover when settlinga
new aea lynx preferred areas witligh roe deer population densi&i above 2 individuals
per 1 kn?. The highet probability of areabeing inhabited by lynx was observed in places
where roe deer population density was estimated at &imglividuals per 1 km? (Fig. 14).

Lynx avoided highly urbased areas The probability of areadeng inhabited by lynx

decreasedith decreasing distance bwilt-up areas anthain roadgFig. 15).
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b) Micro-scale model

The aim of micrescale model was to indicate habitat selection of lynx within occupied home
ranges.The micro-scale model was calculateding GPStracking data of lynxwhosehome
ranges were stationary §2ynx). The variables used in the anayswere:distance to the
forestedgeline, distance to roads and distancebtalt-up areasDistance to the forestdge
was measured fdyoth locations outside (rmative value) and inside foreqgsosiive value).
Within home rangelynx preferred areas locat@athe closest vicinityo the forestedge(both
outside and inde forests). The highest (ovéi0%) probability of lynx occurrence was
indicatedbetween-0.26 and 0.33 km fromthe forest edge (Fig. 16). Lynx avoided areas
located near roads anib a lesseextent built-up areasThe probability of lynx occurrence
increased with increasing distance from the main and secondary roadsshgwel the
highest preferencver 50% probability of occurrenctor areas locatedetweerD.1and4.0
km from the nearg human settlemerfFig. 16).
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Fig. 16. Habitat selection ofynx within their home ranges results ofa micro-scale modelDistance
to roads and human settlements was presemtemlogarithmic scale.

c) Forest model

Given the significant role of foresteareasin lynx habitat selection at landscape leael
additional micrescale analyis was mad This analysifocused on forests habitdtscated
within lynx home ranges andasaimed at indicating if forest structure traits: distancéh&o
forestedge tree cover and undergrowth coadfeced habitatutilization bylynx. When using
forest habitatslynx preferred ecotone areas, i.e. l@thhear the foregidge With increasing

distance tothe forest edge probability of lynx occurrence remarkably dessed (Fig 17).
17



Lynx also preferred forestcharacterised by low tree coveri.e. forest stand fragments
abundantin glades and gaps. The probability of lynx occurrenkzarly decreasedvith
increasing tree cover above 60%. The probability of lynx @eage was also correlated with
the undergrowth cover with increasing share of undergrowth the probability of lynx
occurrencencreasedThe highest probability of lyngccurrence was observad forests with
undergrowth cover above 40dig. 17).
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Fig. 17. Habitat selection ofynx within their home ranges results ofa forest modelDistance to the
forestedgewas presentedn alogarithmic scale.

7. The influence ofanthropogenicand natural environmental factors on

the implementation of reintroduction programme

In order todetermine howanthropogenic andhatural environmental factors affected the
location of lynx home ranges and utilization of home rangebyiy, the results of habitat
suitability models (macrscale and micrscale models) preparedrfthe lynx reintroduction
progammeg( G- rny et al . 2017) were compaondhg with
basis ofcollectedtelemetrydata Habitat suitability models prepared befdahe lynx release
into the wild aimed at identifyinghe most gitable areas folynx reintroductionin western
and northwestern Poland. Modetsok into accountpn different spatial scale®oth natural
environmental(forest cover, distance to the foresdige undergrowth cover, forest habitat
type, age of the foee stands)and anthropogenic factorshare of buitup areasgensity of
public road). The results othe comparative analysis showed thgtx at landscape level
mainly selected areas of intermediate suitabilitgdicated by themacrescale modelThe
decreasen the probability of aredbang inhabited by lynx at high suitability values indicated
18



by the macraescale model can suggest thiatre arestill sites of high environmental quality in

reintroduction area that mée inhabited by lynx ithefuture (Fig. 18).
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Fig. 18. Concordance betweehe predictions of macrecale habitat suitability modébr lynx and
the probability of areabeinginhabited by lynx

Within individual home rangedynx utilized habitatsas predicted byhe micrescale model
The probability of lynx occurrence increased with increasing suitability of habitats indicated
by the micrescale model. In other words, when utilizing habitats located within their

stationary home rangelynx preferred areas indicated by the mismalemodel as those of

the highest suitabilityFig. 19).
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8. Habitat Suitability Models

The resuts of habitat suitability modellingldrgescale model, micrgcale model and forest
model) are presented inChapter6 of this report. The predictions dhe abovedescribed
models were also used to genetadbitat suitabilitymapsfor lynx in northwesern Poland.
Forlargescale modelthe extent of thanapwaslimited tothearea estimated using Minimum
Convex Polygon (95%)f lynx locations usindpabitats in nortfwestern Polan@Fig. 20). In
the case of micrescale and forest models the mayientencompasse@n area occupied by

home ranges of resident ly(Big. 21, Fig. 22).

The largescale model shows that asa@herelynx stabilized their home ranges aftar initial
adapation to natural environment were characterizedth®y highest habitat saliility in
terms of the environmental variables included in the mobtelother words, this model
confirmed thathe area designated fdynx reintroduction meets basic conditioredevantto
the environmentatequirementsof the speciesAt the same timehabitat suitability map
indicates that many areas in newestern Polandhatmeet these conditiorte a large extent
have notyetbeeninhabited by lynxFig. 20).

20
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Fig. 20. Distribution of habitats suitable for lynx in nortrastern Poland resultsof a large-scale
model

The micro-scale model presented in FR{., calculatedfor areas occupied by home ranges of
reintroducedynx, indicatedlarge spatial vari#on in the habitat quality. Yetnost habitats
within these areas were of mediumhigh guality i the most suitable habitats (ove0%)
covered 47.3% dihelynx territories. Area®f the lowest suitability werenainly locatednear

roads andbuilt-up areagFig. 21).
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Fig. 21. Distribution of habitats suitable fdynx within their home range$ results ofa micro-scale
model.

The map ofthe micro-scale modelaking into account the forest structuf@orest model)
shows thatynx, when utilizing forest habitatsithin their home rangesisearelatively small
share oftheir available area. &hitats of the highest suitability (above 5096) terms of
distance tdaheforestedge tree cover and undergrowth availabilityveredonly 20.6% ofthe
forest area within lynx home rangfsig. 22). This may indicatethat most suitable habitats
are highlyfragmented and spatially dispersatd, on the other hand, that captivan lynx
quickly adapt tothe natural environmenivhile using it accorthg to thespecies biological

requirements observed in natural populatior® o d getal. 30kB).
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Fig. 22. Distribution of forest habitats suitable fiymx located within their home rangésresults ofa
forest model.

9. Lynx prey

A total of 334 wild prey of 53 reintraducedlynx were foundby 31.12.2021(Fig. 23). Prey
includedboth mammals and birdsynx most ofen preyedn roe dee(82.9%), whereaghe

share of otheprey did not exceedl% (Fig. 24). However, it should be highlighted that the
found prey do not fully reflect the real species composition of the food obtained by lynxes.
The search and identificati of lynx prey was carried out during the project on the basis of
the analysis of telemetry data, which allows to find large prey (roe deer and larger), not giving
the possibility to find most of the smaller prey (hare), at which the lynx does not stmp.lo
Small lynx prey were found only by chance and are certainly underestimated in the prey

species composition.
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Fig. 24. Species composition of lynx prey
10. Reproductive success of lynx

Only data from adult femade(>1 year old) that were released before mating period were
included n analyses ofynx reproductive succes®8reeding (observationf kittens) was
confirmed in 77% of possible cas@dg. 24). In two femalesreproductionwasobserved in

two consecutivg/ears,andit is worth notingthat thesevere females rieasedinto the wild
after five and nine years of captivity. In totély 31.12.202, the birth of 25 kittens was
confirmed The litter size ranged from 1 to 4 kittens (mean = 2.5 kittens per (ifier)25).
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Fig. 25. Tracking periodof adult femaldynx reintroduced within a projectiuring 20192021 with
information onnumberof littersand litter size.

11.Lynx survival and risk factors

Based orthe lynx GPStracking data and confirmatkathsof lynx, the survival of lynx was
estimated for period fromstto 1029h day (maximum tracking timedfter release of lynx

into the wild. The results indicated that mean lynx survivdlring theabovementioned

period was 62.7%, wheaie in the first year aftaelease it was 85.2%Fig. 26). The lynx

survival in the first year after lynx release wsimilar to that reportedin natural (63%;

Jandr zej ewsKki et al . 1996) & M686, subadultét 53%;d u c e d
BreitenmoseiV¢, r st e n e The mdst. contmorOidentified cause of death were traffic
accidents and mange infection (27.8% and 22.2%, respectiVélg)remaining four lynx, for

which the cause of dead was determined, died due to: gastroenteritis (5.6%), blockage of
rectum (5.6%), heart attack(5.6%) and attack another predator (5.6%) In the remaining cases

(27.8%) the cause of death was not deterthine
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Fig. 26. Lynx survival in consecutive days after releade the wild.
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[I. GUIDELINES TO THE METHODOLOGY OF LYNX REINTRODUCTION

1) Analyses of dat a f rThemeturnhoklynyto rjthevestern A
Polandd

a) Lynx origin, breeding, age and sx structure, adaptation

Between 2019 and 2021, énx (26 females and 36 males) were released into the wild
within the project fiwElsd erat ®Proh aofdol ydkhet anhn
from 27 zoos and breedingentresin five different coutries, i.e. Poland, Austria, Germany,

Latvia and EstoniaThe conditions in the centres varied from sntaljesof a few acres to

large 4 ha enclosureblowever, the size of the enclosure probably did not affect the animals'
behaviour (reaction to the mence of humans), as lynx bred in large enclosures were often
accustomed to approaching the fence at feeding tiMean age of lynx at the time of their

arrival at adaptation ceretwas 1.5 years. The youngdgtx were about 3.5 months old, but

before tleir release they stayed in the adaptation pens for another 6 months, to reach the age
when these carnivores begin their independerds in natural conditions. The oldest

individual stayed ircaptivity for almost 9 years (Tab®.

After being brought tdhe project aredynx were kept in adaptation pens for 116 days on
average, with the shortest adaptation period of 5 days and the longest of 1385 eldgi@mrs
stayedindividually in enclosure®f approximately 0.5 ha overgrown with natural vegetation
(trees, bushes) facilitating shelt@fig. 27) They were fedmainly on whole ungulate
carcasses from road accidefrtse deer, fallow deer, red deebhe food was provided by24
persons taking precautions to reduce human scent (e.g. rubber gloves). ptaseste at the
pens was kept to theecessaryninimum, for feeding purposes only. The animals were under

constant veterinary care.
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Legend

Adaptation pens
[] External fences

Fig. 27. Enclosure system in Dgusko.

All (except three individuals that escaped from the enclosure) reléaseavere egipped

with telemetry collars to enable tracking of their movements and monitoring their adaptation
to life in the wild (Fig. 28) During theanalysedperiod from the start of the project until 31
December 2021, mean duration of lynx GiPgking was 11.6nonths. Most animals (42
individuals) survived a minimum of 6 months, noting that this period is limited by the end
date of the data collection covered by this report (some of animals are still observed in 2022).
The longest life span and observation oidyn the wild was over 34 months (Tal2e
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Ryc. 28 Equipping lynx with GP8ollar befor releasing into the wild

The length of recorded life span of lynx in the wild wasakly positively correlated with the

time spent ircaptivity (before being braght to the adaptatiocentrg (R= 0.27,P = 0.04)and

was not correlated witthe length of the adaptation peri@i®= 0.07,P = 0.61)(Fig. 29). For
example, the oldest female (Cleo), which had spent almost 9 years in captivity, after a short
adaptationperiod of 9 days was one of the longk&td individuals in the wild, where she
survived for almost 2 years. This female gave birttydang twice in the wild and diegd

amongst othethings, due tanange infection.
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Fig. 29. Correlation between lynx lifgpan in the wild and time spent in captivity (A) and adaptation
time (B).

Number and age and sex structure of individuals

I n the AThe omthernst e n | K olke nhdid emphasisj was an
initiating a population from as many foundediwviduals withprovedpedigree and genotype

as possible. This was to avoid the failures of previous lynx reintroduction programmes in
Europe, which resulted in the establishment of populations with high levels of inbreeding
(Mueller et al. 2022). In the pject, 62lynx were released including 26 females andr&es

(Table2). The predominance of males among reledgadis, on the one hand, a result of the
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availability of animals in breedingentres but on the other hand, this stem from the higher
mortdity of males (Premier et al. in preparation). Therefore, it was important to take into
account thelikely losses among males when establishing a new population in an area
unoccupied by this species. Indeed, 63% (11 of 18 dead) dyrnkethat died duringhe

project were males.

Most of the releasetynx were in their second (52.5%) or first (28.8%) year of life. Less
numerous were individuals aged over two years old (13.6%) and under half year old (5.1%).
As shown above, the age of tlyax (equivalent ¢ the time spent in breeding), howevead

small effecton the length of their life monitored after release. Among the individuals that
survived the longest were also the oldgsi, including a female that joined the project at
almost 9 years of age. €9, the group of those individuals with the shortest life span (less

than 6 months) consisted of both the youngest and several yegmxold
b) Monitoring the functioning of lynx in the wild
Space use

After release into the wild, lynx moved over varyingtdnces in search of a suitable area to
settle. A few individuals moved outside reintroduction area, even up to distances exceeding
500 km. Some of theslgnx were trapped and #@leased within the reintroduction area.
However, it should be noted that mos$the released individuals used the areas assumed to be

inhabited according to reintroduction program(fig. 30)

Fig. 30. Azjatka and Dawid in the wild.
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Both the mobility of lynx and the size of theangesncreased with time after release, with
both parameters stabilizing from about 12 months onwards. This may indicate that after one
year, most of the released individuals founsu#@ablearea to settle and establish stationary

range

Importantly, the spatial organization of home ranges of refepsx was similar to that
observed in natural populations of the species. The sizes of individual ranges determined for
the periods whelynx used the space in a sedentary way were similar to teoseded in the

Bi agowi eUa Forest des$ andividiad tome2rdn@e8 df.thes& predatdrsa r
were observed in northern Norway, where their size reached up to 480Qikmell et al.

2021). As in natural populations, males moved greater destazed used larger areas than
females. Reintroduced individualsalso exhibited seasonal variation in movements
characteristidor wild lynx, showing the highest mobility during tmeating period (males)

and the lowest mobility during theriod ofrearingyoung(females). The similarity to natural
populations was also noted for spatial distribution of individuals. The highest degree of
overlap was observddr the home rangesf adjacent individuals of different sexes, while the
lowest degree of overlap wabserved in the case of females. Similar results were obtained
both in natural lynx populations from the BiavieCa Forest and Sweden (Schmidt et al. 1997,
Mattison et al. 20113s well asn the reintroduced population in Switzerland (Bretitenmoser
W¢, rea et al. 2007).

Food acquisition

The ability to prey independently and prey composition are important indicators of the
success of reintroduction of large carnivolemx released into the wild after the adaptation
period, during which animals were fed oatural food (carcasses of wild animals), showed
high hunting efficiencyThe remains of 33grey of 15 different animal speciesilled by 53

lynx were found Among found prey, the maispecies was roe deer, whose share among all
hunted animals was 83%¥kig. 31, Fig. 32)It is worth highlighting, that roe deer is the most
common prey species of wild I'ynx |l iving 1in
1993).
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Fig. 31. Prey hunted by lynx in the wildNote the speciespecific traces of pgeburrowing under
available material (leaves, grass, prey hair).

Fig. 32.Lynx prey entirely hidden under the litter
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Only in the case of sikynx these predators killed humdmned animals (farmed fallow deer,
chickens, goat). However, these were inotdé events irlife of each of these individuals,
which resulted from their poor healtmg@ngeinfection), or circumstancewhich favoured
obtaining easy prey (poorly secured fallow deer farm). Importantly, after intementio
(trapping, or treatment)ynx showed no further interest in livestockhese data prove the
high adaptation of lynx born and raised in captivity to life in the wild without coming into

conflicts with humans.
Mortality

Of the 62lynx released into the wild, 18 were found dead. These lived in the wild for 8
monthson averageThe female with the shortest life span (12 days) was killed by train. The
maximum lifespanof lynx among those that died during the project implementation was over
23 months (Tabl®). The most common identifiecause of death evetraffic accidentsaand
mange infection27.8% and 22.2%, respectivelyThe remaining four lynx, for which the
cause of dead was determined, died due to: gastroente!@®) blockage of rectum (5.6%),
heart attack(5.6%) andttack another predato(5.6%) In the remaining cas¢27.8%) the
cause of death was not determined.

A remarkableachievement of the project was the successful treatmdphxfinfected with
mange. Two males (Rudy and Rumcajs) were affected during the repoparpd
(ti31.12.2021) (Table?). One of these predators was trapped due to a highly advanced
infestationby theseparasites after almost three years in the wild, while the other was trapped
after about eight months of release. After-& onth treatmerdnd rehabilitation they were

re-released into the wil(Fig. 33)
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Fig. 33. Rudyrecaptured due to mange infection.

It is worth mentioning another case of a femaleclgding female Azjatka which was
retrapped with 3 kittensalready after the reportingeriod (in 2022). All individuals showed
signs of mange inf#ion and after treatment were released to the wild (T2pl&ig. 34) A
female Cleoretrapped and treated for mange infection could not be regsheddied of a
heart attack) The extremely emciated,mangei nf ect e d toalthaok e rescyed a
either. A total of 5 individuals have been treated andaleased and another individual is
undergoing treatment (May 2022). These case®v a remarkable potential for effective
intervention and treatment of amals even with highly advanced disease, which has a positive

impact on the effectiveness of the reintroduction programme of this species.
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Fig. 34. The release of Azjatka with daughters born in the wild after being tfeatednge.

Reproduction

Ten sucessful reproductions by eight different females were recorded during implementation
of the project(Fig. 35) In total, females in the wild gave birth to 25 kitteff@able 2).
However, this number may be higher, as it is highly likely that not all birtldcbe
confirmed. Twoynx( R- zi a and Cleo) gave birth twice
kittens were born per litter. The maximum number was 4 kittens (this happens extremely
rarely in the wild), and the least number was one kittérthe 25 kitens, 5 lynx had died by

the end of the reporting period. One oériin died due to mange infectioiwo others due to

the loss of their mother and one female lost two kittens in the first month after birth due to
unknown reasonsSix other kittenshad alrady died in 2022 mainly71%) due to mange
infection The reproduction of lynx in the newly established population is the most important
indicator of the success of the reintroduction programme of this large predator. The first
generation of kittens bormithe wild will constitute an important part of the population,
which should guarantee a sustainable effect of the project. These animals should be fully
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adapted to live independently in their environment and show néiehalviourincluding fear

of humans

Fig. 35.Kittens of reintroduced lynx born in the wild. On the tb&offspring of Szelma borm 2021
on the righttheoffspring of Luna born in 2022

Intervention trapping oflynx

Five lynx were recaptured and translocated to otbeations (Take 2) (Fig. 36) Two males

were translocated due to single incidents of their attacks on fallow deer in closed farms. Two
females were retrapped because they appeared near human settlements, while in the case of
one individual it was decided to relocateb#cause it wandered outside the reintroduction

area. These five individuals did not cause any more problems after translocation. One lynx
(male Piernik) was trapped and permanently placed in enclosure as it was not afraid of
humans.Two otherlynx, after ecapture, could not be-released to the wild because their

health status (mange infection, neurological problentisis worth highlighting that five
individuals, including female with kittensyhich were infected withmange recovered and

they were relesed into the wildTable2).
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Fig. 36. Retrapping of Azjatka infected with mange.
Environmental characteristics of the reintroduction areas

On the basis of the analyses described in Chd&p{Bart 1)it can be concluded that in the
reintroduction arealynx utilized environment consistent with their biology, i.e. they used
forest areas, although with a clear tendency to stay close to theddgestharacterized at

the same time by relatively high roe deer densities. Given that roe deer prefer babitats

(the edge of forest and open areas), this type of habitat udgnkyguarantees good
conditions for hunting. The analysis also showed that lynx avoided anthropogenic landscape
features such as buildings and roads, which indicates that the eapded animals quickly

adaptedo natural conditiongFig. 37)
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Fig. 37.Luna with kittens born in 2021.

However, within their individual home ranges, lynx mainly selected forest fragments that best
fit to their biological requirements, characterisedalnglatively short distance from the forest
edge low to medium tree cover (up to about B0P6) and a high share of undergrowth. These
characteristics indicate that the environment used by lynx must provide both accessibility to
places preferred by themain preyi roe deer (the ecotone and rfiaiest clearings) and
vegetation cover (undergrowth) enabling close approach to prey, which is important for an
ambush predator. However, it should be noted that the aremest habitats that meets all
these coditions to the highest degree (useful to a minimum of 50%) covered only 20.6% of

the area used by stationdyyx (Fig. 20).

2) Analysis of methodology adopted in previous lynx reintroduction

projects in Poland and other countries

So far, lynx reintroductio programmes in Europe have been based on three main methods:

1) translocations (trapping wild animaits existing wild populations and translocating them

into the reintroduction area),

2) raising and reproduction of animals in orderdi@aseheir offspring into the wild,

39



3) taking animals from breedirggntredo release them to the wild.

A modificatonof met hod 2 is called Aborn to be fre
of kittens being under the care of their motherfe in the wild. Due to the special design of

the cage, kittens can go outside freehyil they reach the size that prevents them returning to

the cage. I n the case of transl ocations, tov
rel easeo ar e appihvohesla peribdha quarantine and adeptation © the
new environmentwhereasin second method animals are released to the wild immediately
after bringing them to the target reintroduction site. The fate of animals after release is usually
monitored by élemetry (exceptioin programme in the Harz Mountains in Germany).
a) Lynx reintroduction programmes in Poland
Two lynx reintroductiorprogrammes were carried ouin Poland prior to the present project.
The first one was carried out between 1993 and 2006 mt Kampi nos Forest
2000) and the second one in the Piska Forest between 2004 and 2018 (Jakimiuk 2015,
personal communication).
1) The programme in thKampinos Forestconsisted in a method of obtaining animals
from breedingcentresand subjectip t hem t o special Atraining
days (average 192 days). A total ofIgdx (14 males and 17 females) were released.
Fourteen lynx died during the project mainly due to road accidents. The mean life span
was 272 days (range 47 to 952ysla Five individuals were recaptured due to
livestock depredation. Six females ganigh in the wild and raised-2 kittens. It was
estimated that as a result of the project, 19 lynx (including 9 born in the wild) were
present in the reintroductionareh en t he pr oj ect eh.,2000dded i n
2) In the Piska Forest 31 lynx (16 males and 15 females) were releaseadl the wild
during implementation of the reintroduction programme. Twdingy lynx were
introducedwith t h ornAo be freed ( Brifethod, and 6 wild individuals were
translocated from Estonia. Kittens born in the breediageslocated in the Piska
Forest or in the breedingentrei n Kadzi dgowo, after which t

their mothers to reintroductioanclosuresKittens born within the BTprogranme
stayed with their mothers from 6 to 12 weeks, after which they started to leage a
on their own. Thdynx, which went outside to the natural habitats, stayed for a long

time (even up to 12 months) in the forest nearcige wherethe food was provided
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for them. As time passed, subadlylhx living the wild were fed with decreasing
frequency (Jakimiuk 2015). Since 2010, Girsking of subadultynx was carried
out Collars were put on individuals aged-10 months. Havever, not all individuals
were caughaindonly part of subadults were fixed with tramisters. However, these
lynx were tagged with chipsyhich provided information on six deaths, at least two of
which resulted from traffic collisiongdigh motality wasrecaded in juveniles up to
10 months of age (before putting on the telemetry collar). In-2016, 5 out of 11
juveniles did not survive longer than 7 monttX.the sixlynx translocated to the
Piska Forest (3 males and 3 females)e&eveleased by #n Ahar d r el easeo
immedately after arrival, and onsybadult female) was kept in am&ek quarantine.
Two lynx were found dead (@ in the same year and the other after threesysar
living in the wild). Reproduction was observed in a femalestacated from Estonia,

which had undergone a quarantine period prior to release.

The observed mortality of yourignx released using thBTF method may suggest
that this method does nguaranteesuccessful adaptation of young predators to
independent fe. However, as all individuals introduced with this method to
environment were not equipped with G&smittersit is difficult to asses the real
mortality level. The lynx reintroduction programme in the Piska Forest lasted 14
years. An assessment pfogramme effectiveness conducted in 2015 indicated the
occurrence of at least 1ynx in the Masurian Lakeland (Jakimk 2015). The
presege of the local lynx population in this region is also confirmed by the report on
the project "Pilot monitoring of lyx and wolf in Poland in 203Z2020" conducted by

the Main Inspectorate for Environmental Protecti@IlOs ) In the 209/2020 seasqgn

the occurrence of lynx was found in the area of 1500 km2 dfieurian Lakeland
including 500 km2 as the area of perm@neccurrence othis species. Winter
tracking and yearound observations carried out at the monitositg in the Bka
Forest in 2018 (the main forest complex of thMasurian Lakeland showed 10

findings of individuals, including a femaleith two kittens( $ mi et ana et al

Neverthelss, monitoring carried out in 2021 in the Piska Forest usingtiaais and
genetic studies confirmed the presence of only 4 individuals (exclusively males)
(Ratkiewicz et al. 2021). It seems that the relatively d®nsty and poor reproduction

of lynx in this areamay resulimainly from sgnificantextensiornof the reintroduction
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process in timé an average of twdynx were released into the wildnnually An
important limitation was alsahe lack of GPSracking datafor the part of released
lynx, so there is no data to fulassess thefectiveness of the programme.

b) Other lynx reintroduction programmes in Europe

Of the lynx reintroduction programmes in Europe, comparative data werebdevafilam
Germany (Harz Mountas), Switzerland (Alps) and Slovenia/Croatia (Julian Alpsnd
Dinaric Mountains).

1) The aim of the lynx reintroduction programme in tHarz Mountains was to
establish a new population in an area whgnx did not occur more han 300 km
away from the neast lynx population in the Bavarian Forest. The projed garied
out between 2000 and 2006 and during thesiod 24 individuals (15 females and 9
males) were released (Anders and Middelhoff 2021). Mainly subdgut were
released (R years), but somreintroducedynx were animals over 3 years old (O.
Andes perscom). All individuals came from zoos and wildlife parks, similar to the
AThe return -wefstleyrnnx Ptool annodrot hpr oj ect , but
the GPS collars. Before releab/nx wereinitially kept for acclimatization for about
days in 100m? cages and then translocated to a largehat enclosure for an
adaptation period (several weeks), during which they were accustomed to eating meat
of wild ungulates (roe deer, reeat). Of the eightynx found dead after release, most
died due to manganfection (4 individuals), and the others died in traffic collisions or
for unknown causes (Anders and Sacher 2005). In the wild lynx survived from42 to 4
months (mean = 18.2 monthsjwo lynx were recaptured due to lack of fear of
humans Anders 2016).

Despite the relatively small size of the founder population released over 6 years, the
lynx reintroduction programme in the Harz Mountains was very suctess
Nowadays, the lynx popation size in this area is estimated to be g™ (2.5
individuals/100km?) (Anders and Middelhoff 2021). At the same time, an expansion
of individuals from this population to other areas has been observed (even over 300
km). More importantly, this poputeon among the genetically tested reintroduced lynx
populdions in Europ expreses the highest heterozygosatyd thelowest inbreeding
coefficient,comparable to the natural population?oland and Latvia (Mueller et al.

2022). This is probably due titne fact thatynx came from different genetic lineages
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2)

3)

represented in @y breedingcentresin Germany and Sweden, resulting in the
inclusion of diverse alleles in the populatidtowever, it should be mentioned that,
despitethis, a decrease in heteropgity is observed there with time (Mueller et al.
2020).

As in the HaraVlountains, the.UNO project conductedn the Eastern SwissAlps
aimed at establishing a new lynx population. Unlike@semanproject, however, this
progamme used the method tbandocation of wild animals (from the Western Alps
and the Jra Mountairs) and, in addition, all released lynx were equipped with
telemetry collars. The project was conducted between 2001 and 200@nowutere
only released inwo seasons, i.e. in 2001 (Adividuals) and 2003 (3 individuals)
(Ryser et al. 209). A total of 4 males and 5 females were reintroduced. After capture
from the wild,lynx were quarantined for 1 to 4 weeks and then released into the wild.
Two males diedwith one of them after moréan two years due to a heart defect and
the other after dg about 5 moths after release from unknown causes. The
transmitters of two othdynx stopped working after 11 and 20 months. Reproduction
was confirmed for only twoeimales, but intensive monitng was carried out only
until 2003. For several years @éftthe lynx tanslocation, it was thought that the effects
of the project did not live up expectation due to the lack of confirmed reproduction of
most females, the ddabf two males and theettlanentof a third male away from the
released females. Howery monitoringcarried out in 2012 showed that there are still
about 10lynx in the reintroduction area, including two females with kittens (Ryser et
al. 2012).0One of he problems encountered duinhis reintroduction programme
using lynx trapped in th&vild was thatall individuals, with the exception of one
female, undertook more or less ledigtance movements before establishing
stationary home ranges (Ryser et 2004). The most spectaculaxample was the
male Turo, which, after a mulkilometre movement during which it had to be

recaptured, settled for several months in the urban agglomeration of Zurich.

The lynx reintroduction project conductstmultaneouslyin two countries, Croatia

and Slovenia, has been carried out since 2019 inkimaric Mountains and the

Julian Alps. The project aims to strengthen the existing lynx population due to their

low abundance, low genetic variabjliand very high level ofinmr eedi ng ( Fl ega

2022) Reintroduction is carried out through translocatiofiswild lynx from the
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Carpathian populations in Slovakia and Romania, and the fate odninealsis
monitored with telemetry. By the end of 2024 total of 13lynx (10 mdes and 3
females) were translocated, 5 individuals in the Dinaric Mountains and the remaining

8 (induding all females) in the Alpsh{tps://www.lifelynx.e). After capture, the

animals wee kept in captivity (befa translocation and release) an average of 110
days (rangingrom 40 to 570 days). Aftebeing broughto the reintroduction site,
they were released immediately into the wild (in Croadiagfter an adaptation period

of 4 to 48days (in Slovenia). The sbrved life span diynx after their release ranges
from 7 to 32 months. Most lynx, before establighistationary home ranges, took
long-distance movements (even over 18 in a straight line), crossing the border
between Crod and Slovenia several ten (Krofel et al. 2020). Two individuals most
probably died, including one after 9 months of trackiagd the other disappeared
immediately after release, but their carcasses have not been found. The fate of the third
lynx is ako unknown. Of the tree tialocated females, one was alrepdggnantand
probably gave birth in the wildyhereasthe other beame pregnant in the wild and
gave birth to 3 kittens.

The programme is egoing, thusit is difficult to assess its lorgrm effects.

However, prelimingy simulations have shown that the inbreeding coefficient in the
population should be significantlyeduced if allreleasedindividuals participate in
breeding (Flegar et al. 2022). Adationhe pr
but improving the genetidiversity of the existing population, its implementation

using a relatively small nuiper of individuals may prove succeakf
c) Critical evaluation of the different solutions

The abovedescribed examples of lynx reintroduction programmes show that, regardless of
the methods applied, these procedures are subject to certain risks, which musekea famds
included in the actio plan (animal losses, problems of adaptation to the new location,
dispersion outside the target reintroduction site, reproduction problems). Nevertheless, it
should be emphasized that each methodological approach produdedstapartially, the
expectedresults. Acquisition of animals both from breediogntresand from the wild
populations was an effective solution. Most of Wrex adapted to the new environment, the
successfulreproduction in the wild was confirmed, reguif in stabilization and even

expansion of the populatido other areas.
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The significant advantageof releasinglynx from zoos and breedingentresare the
possibility of obtaining a large nurar of individuals in a relatively short time and effective
control of their health and getics. A very serious problem of the lynx reintroduction
programmes in Europe carried out so far has been the establishing of populations from a small
number of founder individuals, which in the majority of populations led togh level of
inbreeding copared tandigenouspopulations (Mueller et al. 2022}.is worth mentioning

that this mainly concerns projects in which fraeging animals were obtained for
resettlementObtaining animals &m captivity allows not only drersification of their geneti
background, but alspreliminary examination of genotypes of available individuals in order
to select or not recommend them for reintroduction. In this way, many individuals with
different genotypes can be released into tid im a short time, signifiantly increasing the

genetic diversity of the future population and its chance of survival.

Obtaining animals from wild population is limited due {@) procedural reasons (CITES
species), (2) the relatively low population d#ies and associated problenm trapping
sufficient nuner of individuals for translocation, (3) the weakening of local populations, (4)
the high stress on wild animals because of trapping,-diistgnce translocationsand
introduction into an unfamiliarenvironment, (5) longlistarce movements of released

animals, undertaken presumably to return to the previously inhabited area.

The capture of wild lynx for introduction is also disadvantageous due to the fact that the wild
population of these animalsualy consists of three agex groups: territorial adult males,
adult females rearing their young, and a small number of subadult individe@lgedrs old)
without territories.Adult males, due to their stronger tendency to disperse than females
(Schmid 1998, Samelius et al. 2012pay, after translocation to a reintroduction site, more
often undertake longistancemovementdo return to the site from which they were caught.
Consequently, they may contribute little to the project. Adult females, asttiee hand, raise

their yourg or are pregnant for most of the year. This means that the capture of such an
individual for translocationrmay pose a very high risk to the survival of the offsprilg.a

result, from the wild-living lynx population, only subadults in the period of getting
independence may be suitable candidates for a reintroduction pFaestibadultshere is a

lower risk that they will leave the project area and at the same time their capture poses the
least risk to the native populatioHowever, wild predator trging methods are usually not

selective enough to ensure that lynx are captured attjoiredage.
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At present, there are practically no populations of lowland lynx from which it would be
possible to obtain larger numbers ofdividuals for reintroductionprojects without
endangering population stability. Acquiring animals from the wild is, moreover, difficult,
time-consuming and therefore very expensive. In addition, given that for resettlement
subadult individualshould be usd, basing the project on amls from the wild would result

in too low an overall number of animals participating in the project.

Animals obtainedrom the wild can be a very valuable addition to the founding group of the
reintroduced lynx population, ptisely influencing its genét diversity. It is particularly
important to use specimens that were brought into captivity as a result of random events (e.g.
orphaned kittens). In this way, individuals which would have had a low chance of survival
without human intervention may be ginea "second chance" and at the same time contribute

to enriching the genetic pool of the created population.

An unfavourabletrait of large carnivore reintroduction programmes is the risk of individuals
occasionallyappearing n urban areas, either becaudethe lack of fear of humans or for
other reasonsSuch situations, howeverccur both in the case of lymbtainedrom breeding
centresand from the wild. A very important action adopted in most programmes was the use
of telemetry, which allowed notnty to monitor the fate of individual lynx but also to

intervene in case of emergencies (problems with adaptation, cortfis#ases

The mostunfavourablesolution applied in lynx reintroduction programmes, according to
geretic studies (Mueller et a022), has been the use of an insufficient number of founders
and the considerablextension ofprocedureover time In particular, very few individuals
(mainly from a single breedingentrg were successfully released in ajpob conducted in

the Piska Brest for 14 years, resulting in relatively low reintroduction success. In
comparison, the lynx reintroduction programme in the Harz Mountains conducted over a
period more than twice as short (with twice as migny released er time unit coming from
different genetiineagesnota bengoriginating from captivity achieved a rapid effect in the
form of a welldeveloping, expansive population. At the same time, this population in
comparison with other reintroduced lynx popidas expresses the highesngec diversity.

On the other hand, even here a decrease in heterozygosity over time has been observed
recently (Mueller et al. 2020). Therefore, this example evidences thanitd success of
reintroduction may be insuffient in the long term to guanteesufficiently high genetic
diversity andthe sustinability of the populationin the Harz Mountains an additional
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negative role was played by complesolation of reintroduced population, preventing
immigration of individuals from neighbouring pomtions. This highlights that important
factor besides the initi@bundancand diversity of founder genetimeages is also to ensure

connectivity between neighbouring populations.

Based on the available data, it appears tisaig lynx from breeding cemes and from the

wild may provide comparable results provided that rigour is maintained in terms of numbers
and diversity of individuals and breeding procedukmwever, the ‘born to be free' method

for lynx seemgo have a higher riskfdailure due tahe relatively early independence of the
kittens (no direct care by the femalend the consequent need to feed them while they are

outside thecageduring the period of independence.

The project "The return of lynx to northestern Poladi® usel lynx from a number of
breedng centres, which made it possible to obtain a large number of individuals, especially
young ones, in a short period of time. This was an alternative solution to translocating wild
animals and breeding lynx for reprodoct ard releasig their offspring. Bth alternatives are
characterised by low efficiency in obtaining large numbers of animals ready for reintroduction
and by the considerabf@olongation of procedure§he release of a large number of lynx
originating flom capivity allowed to saturate theintroduction area, create opportunities and
monitor theprocessof reproduction and the creation of spatial organizateowell associal
relations in the new population. The provisiorafhost alllynx with telemetic cdlars made

it possible to folbw the status of thiynx including their movements, survival, settlement in

the environment, possibilities of obtaining food and reproduction.

3) Guidelines of best practices for selection, breeding and spatio
temporal procedures of animal release in lynx reintroduction

programmes

a) Preparing the formal bases of the reintroduction programme

Before starting the activities related to the application of funds for the reintroduction
programme, the purpose and substantive sobplee programmeshould be agreed Wi the
relevant administrative and scientific institutions as well as land managers. Consideration
should be given to the possibility of animal dispersal outside the planned reintroduction area,
and taking into accounthé conlitions am legal regulationsin areas adjacent to the

reintroduction area.
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b) Selection of reintroduction area

Lynx is a species with high spatial requirements and it is sensitive to habitat fragmentation.
Evaluation of the environment in terms of fragntaion and stucture, allowing fo the
fulfilment of basic life requirements (obtaining food, hiding, reproduction), and food
availability is essential for the selection of a suitable site for release of lynx.

c) The origin of reintroduced lynx

According b thelUCN recommendations, in spegs reintroduction programmes, population
founders can be both wild and captive individuals (IUCN / SSC 2013). The results of the
previous abowelescribed actions, obtained both in this project and in other lynx
reintrodiction programmesonducted in otheareas, confirm that in the case of this species
both sources can be considered as equally suitable and used interchangeably or

simultaneously.

At the stage of planning of the reintroduction programme, it is necessagatp® the
possbilities of obtainng a sufficient number dfnx (e.g. availability of animals in breeding
centre$, maintaining the appropriate sex ratio, as well as preliminary information on the
origin of individuals. It should be ke mind that tle acqusition ofa large number dfynx

in a short period from the wild populations is not only logistically difficult, but may also
threaten local populations of these cats. When creating a new population, in an area where
lynx do not occur, reintroductiobase only onwild lynx may proveneffective. Instead, it is

worth considering the use of animals from two sources.
d) The number and selection of individuals with regard to their genetics

The effectiveness of lynx reintroduction and the sustainabilitthefestablishedpopulation
dependsmainly on the simultaneous fulfilment of two basic conditions simultaneously: the
release of a large number of founders in a relatively short period and ensuring (through
genetic testing of importelgnx) that individuas arenot relatel to each other ancbme from
different genetic lineages. It is not possible to arbitrarily determine how many individuals
should be introduced into the environment, as this depends on the aim of the project (to
establish a new populatiom to 4rengtheran existing one), asell as on the size of the target
reintroduction area, lbualso on the degree of isolation of a given area from the nearest lynx
populationsin addition when planning the number of animals, the mortality, which cachre
over 30% ofthereleased lynxshould be taken into account.
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Considering abowenentionedexamples of reintroduction projects of these predators, the
number of released animals was highly variable and ranged from 2 to 20 per year on average.
The lowestsuccess was olerved in projects wih the lowst frequency of lynx release-@
individuals per year in projects in the Piska Forest and the Swiss Alps). Projects with an
average release of at least 4 lynx per year led to the establishment ofdeweslping
populatiors (especially in théHarz Mountains), but from a population genetics point of view
this abundance turns out to be insufficient (see above and: Mueller et al. 2020, 2022). Much
higher number of individuals released into the wild in the prtgsegect (20 aimals per year

on average) takes into account both potential mortality and the conscious shaping of the
genetic diversity and degree of inbreeding of the future population. In general, the sex ratio of
the founder group should be close 1dl, kut a certan predominance of amles may

compensate for possible losses due to their higher mortality.

An important element of the reintroduction programme is genetic monitoring of individuals.
In the case of animals obtained from breeding centresrdo@nsportinghem to adaptation
enclosures, blood or hair samples should be taken in order to determiressigimmento a
genetic linagesand degree of kinship. This information will help avoid the introduction of
animals from genetically and geaghially too dstant populations red the crossing of

closely related individuals.

If reintroduction is planned based on wild lynx from the Carpathian population, special
attention should be paid to the need to select individuals from different patssrafge to
ensue the greatest pabte diversity of the founder group, given the high level of inbreeding

found in this population (Mueller et al. 2022).
e) The proces of releasinglynx into the wild

Veterinary care should be provided to animals in quar@nDuring theadaptation period,
observations of lynx behaviour (reaction to humans) should be carried out to exclude animals
that donot afraid of humans. Predators should be fed with animal species ednstitute

their natural prey.

Differentlynx shouldbe introdweed to the environnme taking into account social interactions.
Due to the possibility of intrapecies aggression in lynx (Mattisson et al. 2013), release sites
for singlesex individuals should be distant from each other according tbithagy of the

species. In lowlandthis distance should be around 10 km (Linnell et al. 2007). The release of
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subsequent individuals should be precedeth analysis of telemetry data indicating the

distribution of areas occupied by lynx released earlier.
f)  Monitoring of the releasedynx

Equpping animals with telemetry transmitters is an important task not only for ongoing
monitoring of the implementation and effectiveness of reintroduction, but also for possible
interventions in case of failur@g-ig. 38) In this regard,the project team stuld ensure the
possibility to collect and analyse location data from reledged and conduct field
inspections (e.g. to check hunting and breeding success).

Fig. 38. Telemetry collar replacement.

g) Monitoring of popul ation developmert after completion o the reintroduction

programme

Once the lynx reintroduction programme is completed, regular, multiannual activities should
be planned to assess the sustainability of the effects of the programme. For this purpose
available mehods suchas snowtracking, pototraps and hair traps to collect samples for

genetic studies can be used.
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