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Abstract. We collected primary data on 13 European ground squirrel reintroduction projects carried out
in the Czech Republic, Slovakia and Poland since 1989. During these projects more than 3,200 ground
squirrels were reintroduced at 15 sites or used for reinforcement of 5 populations. Reintroductions can
be considered successful at 7 sites where settlement and reproduction of the released individuals were
observed. At other 7 sites reintroductions failed and the result of reintroduction is still unknown at one
site. Proportion of long existing reintroduced colonies is even much lower. Results of reinforcements are
unclear at all 5 sites. The main problems of reintroductions were the low number of released individu-
als, unsuitable methodology of releasing and inappropriate site management. For future reintroduction
attempts we recommend to release a sufficient number of individuals and to use artificial burrows as well
as temporary fencing of the site of release. Long-term management of the site and regular monitoring of
the newly established population are also necessary.
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INTRODUCTION

The European ground squirrel, Spermophilus citellus, (Linnaeus, 1766) used to be a common
species of the Central European agricultural landscape (e.g. Jacosr 1902, WerTH 1932, GRULICH
1960, SpitzENBERGER 2001). Population decline of the species started in the 1960s, probably
due the changes of landscape and agricultural methods. The population of the European ground
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squirrel (hereinafter EGS) covering the territory of the former Czechoslovakia gradually became
fragmented into isolated islands. The last population of the EGS in Germany became extinct in
1968 (FEiLER 1988) and in Poland in 1983 (MEgcziNsk 1985). Since the late 1980s the EGS was
referred to as an endangered species in Czechoslovakia (TrrAk 1988, Barus 1989), and a few
projects aimed at EGS protection were started. Reintroductions (re-establishment of former
occurrence) were relatively common but were not always successful. Information concerning
these reintroduction attempts and their results was mostly mentioned only in local conference
proceedings or was not published at all. However, such data can be very valuable for planning
of future reintroductions or other conservation measures (MACNAB 1983, SHORT et al. 1992).

The aim of this review is to summarize detailed information on reintroductions of the EGS
in the Czech Republic, Slovakia and Poland since 1989, to provide critical comments on the
methodology used and the results of these attempts, and to draw recommendations for future
reintroduction projects.

LIST OF REPATRIATION PROJECTS
Slovakia

Rescue transfer in the southern part of the KoSice basin

In 1992 and 1993, project of repatriation of the EGS was implemented in the KoSice basin in
eastern Slovakia. The project was supported by the Slovak Environmental Agency in PreSov as
a part of the project aimed at reinforcement of population of the saker falcon (Falco cherrug)
(Bupayova 1995).

EGSs were transferred from the colony inhabiting a pasture (9 ha in size) in the site called
Grajciar (KoSice-okolie district). It was a rescue transfer, since the Grajciar colony was thre-
atened by planned ploughing of the locality. During the repatriation project, the abundance of
the source colony did not exceed 1000 individuals (Bubayova 1995). Target localities (Buzica,
Milhost” and Perin-Chym in the Kosice-okolie district) include several hundreds of hectares of
pastures covered with thermophile vegetation. According to Mosansky (1992) and local reports,
EGSs previously occurred at all of the target localities (Bubavyova 1995).

In both years catching and transfer was carried out in April. Traps (cylindrical cages 29 cm
long, 8.5 cm in diameter with a backflow valve) were mounted on burrow entrances. Ground
squirrels were expelled from the burrows by water and immediately after trapping were placed
into a tempered car and left to dry. During the whole project 200 individuals were transferred,
however, neither the number of individuals released on the particular locality nor sex ratio and
other data on the transferred animals were recorded (Bubayova 1995).

Ground squirrels were transported in cages to the target locality on the day of trapping and
released individually to prepared hiding burrows (10—15 cm in diameter, 50 cm deep, 10 m in
span). The next day, ground squirrels left the prepared burrows and started to build their own.
In the following years, reproduction of transferred ground squirrels was observed at the Bu-
zica and Milhost’ localities and the colonies started to grow. The repatriation project was then
considered as successful. In 1993, the transferred population at Perin-Chym was destroyed by
cattle (Bupayova 1995). In 2002, one of authors of this paper visited all target localities and
found no proof of EGS occurrence. According to unverified reports, a few ground squirrels
were observed near the Perin village at the end of the summer 2008.

Due to the absence of data on the development of the populations after 1995, we can suggest
only some probable explanations of the present state. The repatriation seems not to be as success-
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ful as expected and the transferred populations became gradually extinct or/and the established
populations were affected by inadequate management of the target localities. The observations
of ground squirrels near Perin in 2008 indicate that individuals probably migrated to different
habitats. Combination of the above mentioned factors is also possible.

Repatriation project in the Ponitrie Protected Landscape Area

In 2003-2006, the State Nature Conservancy of the Slovak Republic organized the project of
repatriation of the EGS in the Ponitrie Protected Landscape Area. Ground squirrels were captured
in the colony inhabiting the Bratislava International Airport. At the time of implementation of
the project, the area of the source colony was approx. 270 ha and its abundance was 10001500
individuals. With these parameters, the population at the Bratislava International Airport was
considered to be the largest in Slovakia (BaLAZ et al., 2008). The target locality called Breziny
is situated near the village of Klatova Nova Ves in the Tribe¢ Mountains (Partizanske district) in
the Ponitrie Protected Landscape Area. At the time of transfer, it was a 55 ha pasture for cattle,
later for sheep and goats. EGSs were not previously reported on the target locality, however,
ground squirrels were observed Skm from the target locality in 1994. The project was financed
within the LIFE project “Conservation of the Imperial Eagle (4quila heliaca) in the Carpathian
fold” in 2004-2006.

There were three repatriation transfers: one in August 2003 and two in August 2006. Ground
squirrels were caught by snares placed on burrow entrances and the age (adult, juvenile), sex,
weight, and tail and foot length were recorded. The animals were kept in plastic boxes and
transported individually to the target locality.

In the first transfer, 31 individuals (16 males, 15 females) were released to previously prepared
burrows. After the release, ground squirrels moved to a different part of the locality. Due to the
early onset of cold weather they immerged into hibernation already in mid September. The next
spring, only few active burrows were found and no individuals were observed. During each of
the two transfers in 2006, in total 16 individuals (9 males, 7 females) were released to previously
prepared burrows on the target locality. The burrows were enclosed by two acclimatization fen-
ces (1m wide, Im long and 0.5 m high) and ground squirrels were additionally fed with apples.

The locality was monitored continuously for two weeks. Ground squirrels escaped under
the fences in several hours, but some of them came back for food and settled in the prepared
burrows. Two weeks after the last transfer, 9 individuals were observed on the target locality.
In October 2006, 5 burrows with plugged entrances were found, indicating that a part of the
transferred group was hibernating on the target locality. The next spring no ground squirrels
were observed on the locality, but an unverified observation of ground squirrels approx. 200 m
SW from the site of the release was reported.

It seems that the project of EGS repatriation at Breziny failed due to the following facts:
a small amount of transferred individuals, the time lapse between the first and second transfer
was too long and the group from the second and third transfer could not successfully support
the existing population. As the ground squirrels tended to leave the target locality, it seems that
the site was not suitable for release, probably also due to predation pressure by birds of prey,
weasels and cats.

Repatriation project in the Nizke Tatry National Park

The repatriation project which took place in 2005-2006 was initiated by the administration of
the Nizke Tatry National Park. EGSs were transported from the KoSice International Airport.
At the time of transfer, the abundance of the source colony was around 1000 individuals and
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the colony inhabited 220 ha of the grassy landing ground. The distance between the source
and target locality was more than 150 km. The target locality called Jakub (Banska Bystrica
district) is situated on the southwestern slope of the Nizke Tatry Mts. The locality was formerly
used as a pasture and at the time of transfer was managed as a meadow with hay production.
Former occurrence of ground squirrels was reported near the Selce village located 5 km east
of the target locality (CypricH 1986).

Transfers from the source colony were organized in April and July 2005 and in April 2006.
Ground squirrels were caught by snares placed on burrow entrances and then were transported
in wooden boxes. During the whole project, 74 individuals were transferred and the numbers
of released males and females were recorded. In the first transfer, 31 individuals (21 males,
10 females) were released into previously prepared burrows. During the second transfer in July
2005, 20 individuals (15 males, 5 females) were released. Soon after the release, individuals
dissipated to the surroundings and the next spring no ground squirrels were observed on the
locality. In April 2006, 23 individuals (12 males, 11 females) were released at the site. Informa-
tion on behaviour of the transferred animals and on management of the target locality after the
transfer is not available. According to the reports by the staff of the Nizké Tatry National Park,
no EGSs were observed on the locality at the end of the following season — in October 2007.

Regarding the insufficient documentation of this repatriation project, it is difficult to analyse
its results. One possible reason of the repatriation failure could be an unbalanced sex ratio of
the released individuals (only 35 % of females). Moreover, unsuitable management of the target
locality cannot be excluded.

Repatriation project in the Muranska planina National Park

The project of EGS repatriation was implemented in the years 2000-2009 in the Muranska
planina National Park. The project was originally focused on increasing food availability for
the Saker Falcon (Falco cherrug) and organized by the National Park administration. Most of
the transferred individuals came from the colony at the KoSice International Airport (see abo-
ve). Another source was a colony inhabiting a 40 ha pasture situated in the zone of protection
of the Slovensky kras National Park (locality of a planned golf course called Drienovec in the
Kosice-okolie district). Five more individuals for repatriation were obtained from the colony
on a pasture near the Turiia nad Bodvou castle (Kosice-okolie district). An abundant population
of EGSs used to live on the meadow and in steppe areas around the Turfa castle, but the 10 ha
meadow was endangered by a planned transformation into arable land and the repatriation was
thus a rescue transfer. Six more individuals were obtained as a result of the rescue transfer from
a 6 ha pasture north of Moldava nad Bodvou (Kosice-okolie district). The target locality was
situated in the Muranska planina National Park, 3 km east-west of the Muran village (Revica
district). The locality is around 40 ha in size, consisting of a few kilometer system of pastures
called Biele vody, Spisské and Pod Cigankou. This locality was chosen based on the following
criteria: it is situated in the hunting grounds of the Saker Falcon (Falco cherrug), occurrence
of EGSs was reported previously and at the beginning of the project, regular management of
the locality was ensured by grazing. Later on, when grazing ceased, the locality was managed
by mowing.

From 2000 till 2009, altogether 23 transfers were organized (for details see Table 1) and 1057
individuals were released. Ground squirrels were caught by snares placed on burrow entrances
and from 2007 also using wire traps. After trapping, the age and sex of each individual and
occasionally also body mass, tail length and hind foot length were recorded. Ground squirrels
were housed individually in plastic boxes, which were also used during the transfer on the target
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Fig. 1. Example of acclimatisation enclosure used for releasing European ground squirrels in Slovakia.
Obr. 1. Piiklad voliéry pouzivané pro vypousténi sysli obecnych na Slovensku.

locality. Immediately after each catching session, the individuals were released into previously
prepared artificial burrows, later into existing burrows or acclimatization fences (see Fig. 1).
To observe behaviour of the released animals and to prevent predation, the target locality was
continuously monitored for three days after each transfer.

Up to now, results of EGS repatriation on the Biele vody locality seems to be positive. In
2007, the estimated abundance of the colony was around 400 individuals and the annual popu-
lation increment seemed to compensate for the loss caused by predation by birds of prey, foxes
and badgers. However, the colony is still reinforced by the transfers and it is not clear how the
situation develops when the transfers will be stopped. The geographic isolation of the locality
may also impact the long-term existence of this population.

Repatriation in the Malé Karpaty Protected Landscape Area

The project of EGS repatriation in the Malé Karpaty Protected Landscape Area took place in
2004-2010. The animals came from the source colony inhabiting the Bratislava International
Airport (for details see above). The target locality is found near the Kuchyna village (approx.
30 km from the source locality) in the Malé Karpaty Protected Landscape Area. The site is
several hundreds of hectares in size, situated at 250—330 m a. s. L. It has been extensively used
as a year-round pasture for cattle and horses, providing appropriate management of vegetation.
No previous reports of EGS occurrence are known. The repatriation was organized by the admi-
nistration of the Ponitrie Protected Landscape Area and supported by two LIFE projects aimed
at conservation of the Imperial Eagle (Aquila heliaca) in the Carpathian fold (2004-2006) and
conservation of the Saker Falcon (Falco cherrug) in the Carpathian fold (2007-2010).
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During the whole project, 16 transfers were organized and 950 individuals were moved (for
details see Table 2). Ground squirrels were trapped by snares placed on burrow entrances and
also using wire traps. Data on age, sex, body mass, tail and foot length of each individual were
recorded and the animals were kept and transported individually in plastic boxes. In April 2004,
92 individuals were released on a one-hectare plot on the southwestern side of the hill in the
target locality. The slope of the selected plot was 15-20°. Ground squirrels were released into
previously prepared artificial burrows (45—-60 cm deep). Most of the released individuals (approx.
80%) left these burrows during the next few days and tried to hide in the neighbourhood (under
the bushes, rocks and fallen trees around the pasture). In autumn 2004, only six burrows were
found at the site of release and few other burrows were found within the 250 m range. At this
time, 32 more individuals were added on the locality.

In spring 2005, burrows at the original site of release were unoccupied, however, six new
burrows were found in approx. 100 m distance. According to the reports of local people, several
individuals were observed in a different part of the pasture. Another release of 219 individuals
in 2005 and 2006 resulted in only 22 occupied burrows which were found in spring 2007. The
occupancy of the Kuchyna locality showed intra- as well as inter-seasonal variability. In 2007,
the site of release was slightly changed according to preferences of the formerly transferred
individuals. During 2007, 177 EGS individuals were released into previously prepared burrows
as well as into EGS-made burrows on a plot situated about 200 m north of the site of former
releases. During 2008 to 2010, altogether 430 other individuals were transferred to the Kuchyna
locality and released into EGS-made burrows.

The first reproduction of transferred EGSs was observed in 2007. In spite of this partial
success, only 38 inhabited burrows were found on the monitored 50 ha area and the estimated
abundance was between 15 and 45 individuals. Successful reproduction was confirmed in 2008,
when the abundance of the colony slightly increased to 70—80 individuals, the number of burro-
ws increased and ground squirrels started to colonize other parts of the pasture (Krivosik pers.
comm.). Considering the large number of transferred individuals, this repatriation project does
not seem to be very successful. The massive migration of transferred animals at the beginning
of the project indicates that the place of release was not suitable. A positive finding is that the
colony exhibits natural reproduction. However, abundance of the population is nearly 10% of
the transferred amount, which may not be sufficient for a long-term existence of the colony.

Reinforcement of EGS population in the Slovensky kras National Park

The project was carried out in the period 2004-2008, with the aim to increase abundance of
five EGS colonies in the Slovensky kras (Slovak Karst) National Park. Ground squirrels were
transferred from the source colonies at the KoSice International Airport, Turiia, Moldava nad
Bodvou and Drienovec (see above). All target localities were situated in the Roznava district in
the Slovensky kras National Park. The localities of Bezvody, Nilase, Silicka ladnica (all near the
Silica village) and Kecovske luky (near Kecovo) are localized in the area called Silicka planina
(Silica plain) and exhibit the same landscape pattern. The whole area was formerly used for
intensive pasturage of sheep, goats and cattle. EGS occurrence was previously reported from
the whole area as well as from the sink-holes, however, at the beginning of the project, abun-
dance of the colony living at Kecovské luky was only a few individuals. The last target locality,
Kruzna, is a 70 hectare pasture situated on a hillside above the Kruzna village. The occurrence
of EGS on this locality was reported previously and at the time of transfer, the abundance of
the colony was approx. 100 individuals. During 2004-2006, the transfer was supported by the
LIFE project “Conservation of the Imperial Eagle (Aquila heliaca) in the Carpathian fold”.
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Table 3. List of transfers of European ground squirrels in the Slovensky kras National Park, Slovakia
Tab. 3. Ptehled sysli obecnych vypusténych na lokalitach v Narodnim parku Slovensky kras za Gic¢elem
posileni ptivodnich populaci

target locality ~ date of transfer 34 QQ undet. total
cilova lokalita datum pfesunu neurceno uhrnem
Bezvody 12-13 April 2004* 30 20 1 51
20-22 July 2005° 32 22 - 55
26-28 April 2007° 17 19 - 36
9—12 April 2008° 24 36 - 60
Nilase 1618 August 2004¢ 18 15 - 33
15-16 April 2004* 23 27 - 50
26-28 April 2006* 12 3 - 15
15-17 August 2006° 7 - - 7
Silicka ladnica 29 March — 2 April 2004¢ 43 57 - 100
2-4 August 2004 20 14 - 34
Kecovské luky 9-12 April 2008° 11 9 - 20
Kruzna 9-12 April 2008° 9 11 - 20

ssource locality KoSice International Airport; ®source locality Drienovec; ‘source locality Turiia; dsource
locality Moldava nad Bodvou

Ground squirrels were trapped by snares placed on burrow entrances and using live traps.
Sex of the trapped individuals was recorded and they were housed and transported individually
in plastic boxes. During the whole project, 481 individuals were transferred (for details see
Table 3). On the target localities, individuals were released into previously existing burrows.
Despite the fact that the release was accompanied by aggressive behaviour of the previously
resided ground squirrels, a part of the transferred animals has settled on the localities. According
to reports of the Slovensky kras National Park administration, the transfer did not enhance
the abundance of the colonies. It seems that the abundance of the populations rather randomly
oscillates in time.

The result of the project cannot be classified as clearly positive or negative. Compared to
establishing a new population during a standard repatriation project, the release of individuals
on the already occupied locality seems to be more complicated. A large number of individuals
released on the previously inhabited locality results in disturbance of social relations within the
colony, causing strong social stress. Moreover, different EGS populations host different species
or combination of species of the Eimeria parasite (GoLEMANSKY & KosHEv 2007), the newly
released individuals may thus spread new parasites and diseases within the previously settled
population. The release of individuals from a geographically distant locality can also disturb
the local gene pool and possibly cause an outbreed depression.

Czech Republic

Rescue of EGSs in the Cesky kras Protected Landscape Area

In the years 1988—1992, administration of the Protected Landscape Area organized rescue of
EGS in Cesky kras. It was the first EGS repatriation project in the country. Abundance of EGS
in Cesky kras used to be high and at the time of transfer ground squirrels still occurred at a few
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places. In the Protected Landscape Area it was possible to control the appropriate management
of the sites of release and continuously analyse the results of the project (JaAnsovA 1992). The
source colony was situated in the western part of the Czech Republic at the OlSova Vrata golf
course (Karlovy Vary district). According to the reports of the golf course staff, the abundance
of the source colony was several hundreds of individuals at the time of transfer. In 1988, a sui-
table site of release was chosen in the Zlaty ki National Natural Monument (Beroun district)
(Jansova 1992). The target locality was 37 hectares in size, however, meadows and pastures
cover only a part of the whole area. At the time of repatriation, the area served as a pasture for
sheep and pasturage should also ensure management of the locality in the future (HuLova 2005).

During 1989-1990, 41 individuals were transferred from the source locality (24 individuals
in 1989, 17 individuals in 1990). Neither the method of capture nor the age and sex ratio of the
transferred animals were reported. EGSs were released on the locality and the area was monitored
for one week. Germinated wheat was supplied as additional food on the site, however, ground
squirrels migrated to the surroundings soon after the release. Two individuals were found run-
over on the road next to the target locality (Jansova 1992). It seems that the number of released
individuals was not sufficient for reproduction and establishing of a sustainable colony.

In 1991, 3 individuals (2 males, 1 female) were trapped on the source locality. This group
was bred in captivity and in 1992 numbered 10 individuals. Seven of them together with
10 individuals from the source colony were then transferred to the Zlaty kan locality. Ground
squirrels were released into a wire cage with artificial subterranean hiding places. The sides of
the cage were laid underground to prevent the animals from escaping. This method seems to
be successful, as the individuals stayed on the site of release even after the cage was removed.
In 1993, no additional transfer was organized and only few individuals were observed on the
locality. In the following years, the population as well as the breed of ground squirrels in cap-
tivity died out (HuLovaA 2005).

In spite of the absence of basic information on the time of the transfer, age and sex ratio of the
transferred animals, this first repatriation project brought many new findings. The most useful
of them is the release of animals into the cages with temporary hiding places (HurLova 2005).
Hurova (2005) also reported that the individuals which were raised in captivity lacked natural
alertness and became prey of predators more often than the wild ones. The repatriation project
failed due to the loss of transferred individuals by migration and predation.

Repatriation project in the Kiivoklatsko Protected Landscape Area

The aim of the project implemented in 1994—1998 was to renew the EGS population at a site
of previous occurrence in the Kiivoklatsko Protected Landscape Area. Ground squirrels were
transferred from the Trhovky locality (Pfibram district), where they inhabit a system of campsites
and meadows with the total area of 16 ha. The estimated abundance of the source colony was
several hundreds of individuals. The administration of the Protected Landscape Area chose the
locality called Novina (near the Zbecno village, Rakovnik district) as the target site for repatri-
ation. The place of release was situated on a pasture on the south-oriented slope. Management
of the locality was provided by the pasturage of sheep.

During the whole project, 39 individuals were released at Novina; however, details on the me-
thod of trapping are not available. The first transfer was organized in May 1994. Six individuals
(2 males, 4 females) were released on the target locality and few more individuals were taken
for breeding in captivity. In 1995, four more individuals (2 males, 2 females) were released on
the locality. In August 1995, 9 individuals were transferred from the source colony at Trhovky
and released together with 4 juveniles from the breed. There were no transfers organized in
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1996 and 1997 and during this time, only 2 individuals and 10 active burrow entrances were
observed. During the last transfer organized in 1998, 14 juveniles from the breed and 2 adults
from Trhovky were released at Novina. The last observation of ground squirrels at Novina was
reported in autumn 1998. The project was stopped when no individuals survived the subsequent
hibernation on the locality and the population in captivity was destroyed by ectoparasites.
The project of EGS repatriation in the Kiivoklatsko Protected Landscape Area did not succeed
probably due to a small number of individuals released and long time lapses between the transfers.
It would have been beneficial to reinforce the population also in 1995 and 1996. However, since
detailed information on the project (such as the method of release or the physical condition of
individuals) is not available, we are not able to determine more causes of the failure.

Repatriation project in the Slavkovsky les Protected Landscape Area

The aim of the repatriation project, which took place in 2000 and 2001, was to renew the po-
pulation of EGS on the Vitktv vrch locality (near OlSova Vrata, Karlovy Vary district). Last
occurrence of EGS at this site was reported in September 1993 (Vacik 1996). However, the
remnants of old burrows were still detectable at the time of the repatriation project. The animals
for repatriation were transferred from the colony living only 2.5 km northeast of the target
locality, at the golf course in Ol$ova Vrata (near Karlovy Vary in western Bohemia). In 2000
and 2001, the estimated abundance of the source colony was about 300 individuals. The site of
release (total area 2 ha) was a meadow on the south-oriented slope and the adjacent campsite.
Grass on the site of release was managed by mowing; however, the campsite was not run at the
time of release. This repatriation project was supported and organized by the administration of
the Slavkovsky les Protected Landscape Area.

During the whole repatriation project, 60 individuals were transferred to the target locality.
Ground squirrels were trapped by snares placed on burrow entrances and transported in linen
bags. Age, sex and body mass of each individual were recorded. At the day of trapping, the
animals were released on the target locality into a wire enclosure (3x8 m) with temporal shelters
(boxes) and old burrows. To prevent the released individuals from escaping, the fence was laid
approx. 30 cm underground and additional food (oat) was provided (MatEso 2004).

During the first transfer (30 August — 1 September 2000), 26 individuals (9 males, 17 females)
were released at the target locality. The first day after the release, ground squirrels started to
build their own burrows. After three days, they went under and left the enclosure. They dispersed
over the whole campsite area during the next week and preferred to build their burrows under
the grounds of the camp houses. During the second transfer (19-21 August 2001), the same
method was used and 34 individuals (14 male, 20 females) were released on the target locality.
Monitoring of the locality in 2002 revealed an inappropriate management of the locality with
grass approx. 50 cm high on some places. The maximum number of individuals observed at
the same time on the locality was five. In 2003, only one ground squirrel was observed and the
abundance was estimated at approx. 3 individuals. Since 2004, no ground squirrels have been
observed and it seems that the repatriation project was not successful.

However, in 2003, two individuals were observed at the Karlovy Vary International Airport,
approx. 350 m from the site of release (MATEIU et al., 2008). Ground squirrel occurrence was
previously reported from this locality, but when the repatriation project took place, no EGS
were found (CerAkovA & Hurova 2002). Since migration from the colony at the OlSova Vrata
golf course is limited by spatial constraints (road, village, wet grasslands) within the golf course
and airport, it seems that the individuals observed at the airport came from the Vitktiv vrch
locality. Since its discovery, the EGS population at the Karlovy Vary International Airport has
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Table 4. Estimated abundance (EA) of the European ground squirrel population at the Karlovy Vary
International Airport, Czech Republic (MATEIU et al. 2008, MaTEIU & ScHNITZEROVA unpublished data)
Tab. 4. Odhadovana pocetnost (EA) populace sysla obecného na mezinarodnim letisti Karlovy Vary
(MAaTESU et al. 2008, MATEIU & SCHNITZEROVA nepublikovana data)

Year 2003 2004 2005 2006 2007 2008 2009 2010
EA (no. individuals) 10 10 10 30 50 40 25 30

been monitored. The occupied area and abundance of the colony is estimated each year and
the airport provides adequate management of the locality. The population at the airport exhibits
active reproduction and seems to be sustainable, however, the number of individuals is still low
(Table 4) and the colony requires thorough monitoring and protection.

Results of the repatriation project cannot be classified as clearly positive or negative. Indivi-
duals migrate from the site of release to the area providing better conditions, especially regular
management of the grass. It seems that individuals which left Vitktiv vrch probably moved to
the international airport nearby. This presumption that the new population at the Karlovy Vary
International Airport is a result of the repatriation project was presently confirmed by DNA
analysis (Hurva ad verb.).

Repatriation project in the Strakonice district

A repatriation project, aimed at renewing EGS population at the site of its former occurrence
in the Strakonice district (southern Bohemia), was organized by amateurs in 1989 and 1990.
Ground squirrels were transferred from the colony at the Strakonice airport. During the repat-
riation project, the abundance of the source colony was quite high. The target locality Repické
rybniky (Strakonice district) is situated approx. 5 km northeast of the airport and EGS occur-
rence was reported there as late as in the 1970s (HurLovA 2005). Details on the management of
the target locality are not available.

Each year, trapping was organized at the turn of July and August. The animals were expelled
from their burrows by water. No further data on the trapped individuals (age, sex, etc.) were
recorded. In 1989, 10 individuals were released on the target locality. In 1990, 20 individuals
were released into prepared burrows with the entrances covered by boxes. During the following
weeks, ground squirrels modified their burrows. Five occupied burrows were found in spring
1991, however in 1992, no signs of presence of EGS were observed at the target locality, the
reintroduction thus was not successful (Hurova 2005).

Due to the lack of detailed information, it is not easy to determine the reasons why the re-
patriation was not successful. Obviously, the small amount of transferred individuals and an
unsuitable method of the first release contributed to the failure of the action.

Reintroduction of EGSs at the Velka Dobra airfield

This reintroduction attempt was carried out by amateurs and its aim was to establish EGS po-
pulation at the Velka Dobra airfield (Kladno district, central part of the Czech Republic). The
animals were taken from the colony at the Bofitov airfield (Blansko district), whose abundance
at that time was estimated at about 170 individuals. At the turn of July and August 2007, ten
EGSs were released into an enclosure on the target locality. Management of the locality which
consisted of mowing was probably sufficient. No further data concerning the reintroduction
(e.g. how the animals were trapped, their age, sex ratio, etc.) are known.
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In summer 2008 and 2009, juveniles were observed on the target locality and the population
was estimated about 15 individuals (MATEIU et al. 2008, MATEIU & SCHNITZEROVA unpub. data).
Despite a very low number of released animals the reintroduction can be considered successful,
however, long-term survival of the small established colony is unlikely. It should be mentioned
that the information on this reintroduction is based only on personal communication with the
airport staff and could not be easily verified. The only possibility is to carry out a genetic analysis
of the new colony and compare it with the reported source population; nevertheless, this could
not document the number of introduced individuals and other important facts.

Transfer of EGS to the Pise¢ny vrch u Milé Natural Monument
In 1992, the authorities of the Most district organized transfer of four EGS individuals. The
source colony, situated at Benedikt u Vtelna (Most district, northern Bohemia) was endangered
by destruction (FRANEK pers. comm.). Contrary to the reports of Ticay (2003), previous occur-
rence of EGS on the target locality Pisecny vrch (hill) was not observed (FRANEK pers. comm.).
Ground squirrels were released on the target locality without any subsequent monitoring or
management. The locality got overgrown with ruderal vegetation and the repatriation failed.
Concerning all mentioned information there is no doubt that the failure was caused by the
combination of few transferred individuals, inappropriate method of the release and absence
of management.

Poland

Although the last reports on EGS occurrence in Poland were published in the 1970s (MEcziNskI
1985), a reintroduction project was launched in 2000. Its aim was to create stable population
on the sites of previous occurrence. The repatriation project was supported and organized by
the Polish Society for Nature Conservation “Salamandra”.

The target locality was a 30 ha area of meadows between two villages — Kamien Slaski and
Kamionek (Opolskie district), where an abundant EGS colony was reported in 1973 (MEcziNsk1
1985). At the time of reintroduction, the meadows were used for hay production and mowed
twice a year. Moreover, management of adjacent areas enabled future expansion of the colony.

For the purpose of the project, almost 180 EGS from Hungary (from two localities: Budakeszi
grassy airport and Budapest International Airport) and Slovakia (Bratislava International Air-
port) were imported to the Poznan Zoo. In addition, nine individuals came from the breeding
colony in the Bern Zoo (Switzerland). EGS were bred in three separate open enclosures, each of
them 100 square meters in size. Both adults and their offspring were released at the target site.

Four transfers of EGS were organized between 2005 and 2008. In this period, altogether 306
individuals were released on the target locality. Each individual was labelled by a subcutaneous
microchip. Ground squirrels were then released into several acclimatization enclosures (see
Fig. 2) with prepared burrows, 30 cm deep. To prevent the released individuals from escaping,
each side of the fence was laid approx. 30 cm underground. The animals were provided with
vegetables, fruit and wheat for one week after the release.

During the first transfer at the turn of July and August 2005, 79 individuals (33 males, 46 fema-
les) were released on the target locality. In May 2006, altogether 90 burrows (single or grouped
by 2-3) were found. At the same time, a group of 16 males was released on the target locality.
In late July 2006, the number of occupied burrows reached 390. Soon afterwards 84 individuals
(32 males, 52 females) were released on the locality. Monitoring of the locality in 2007 revealed
220 occupied burrows in mid May and 240 in mid July. The decrease of the number of inhabited
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Fig. 2. Portable enclosure used for releasing European ground squirrels in Poland.
Obr. 2. Mobilni voliéra pouzivana pro vypousténi syslti obecnych v Polsku.

burrows might have been caused by the lack of good view due to high grass and rests of hay.
In July 2007, the last group consisting of 67 individuals (28 males, 36 females, 3 undet.) was
released at the site. The estimated abundance of the colony in 2007 was 200-250 individuals.
Monitoring of the locality in late July 2008 revealed 230 inhabited burrows and the abundance
of the population was estimated at 150-200. Juvenile ground squirrels indicating reproduction
of the colony have been observed from 2006.

We are currently not able to analyse the results of the repatriation project at Kamien Slaski,
as it is still in process. However, although reproduction in the EGS population occurs regu-
larly, the low abundance does not yet ensure long-term survival of the colony. Moreover, low
frequency of management results in the presence of 40-50 cm high vegetation on the target
locality. A positive result of the project is regular monitoring of the locality. The number of
occupied burrows can be counted easily and helps to better estimate the abundance and map
its temporal changes.

Another repatriation project was started near the Glgbowice village (Dolnoslaskie district)
in 2008. The target locality with sandy sub-soil and thermophilous vegetation is situated
approx. 1.5 km northwest of the village and is owned by a non-governmental organization,
the Polish Society of Friends of Nature “ProNatura”. This organization also provides regular
management of the locality. The animals for repatriation came from the breed in the Poznan
Zo0 and the above mentioned method was used for the release. The first group of 60 individuals
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(36 males, 24 females) was released in early August 2008, thus the results of the transfer are
not yet available.

CONCLUSIONS

We collected all available information on 13 EGS reintroduction projects implemented in Central
Europe since 1989. During this period more than 3,200 ground squirrels were reintroduced at
15 different sites or used for reinforcement of 5 populations (see Fig. 3). At 7 of these sites,
settlement and reproduction of the released individuals has been observed and the reintroduction
can be considered successful. On the other hand, reintroduction failed at other 7 sites and the
result of reintroduction is still unknown at one site. The ratio of long-term existing reintroduced
colonies is even much lower. The results of reinforcements are unclear at all 5 sites.

The weakest point of reintroductions seems to be the low number of released individuals.
In only three cases, more than one hundred individuals were released and all these projects

Fig. 3. List of sites in Central Europe where European ground squirrels were released in 1989-2010
Obr. 3. Piehled lokalit, na kterych v letech 1989 az 2010 probihalo vypousténi sysli obecnych.

Legend / Vysvétlivky: Slovakia / Slovensko: 1.1a Buzica, 1.1b Milhost, 1.1¢ Perin-Chym, 1.2 Breziny,
1.3 Jakub, 1.4 Biele vody, 1.5 Kuchyna, 1.6a Bezvody, 1.6b Kecovské luky, 1.6¢c Kruzna, 1.6d Nilase,
1.6¢ Silicka ladnica; Czech Republic / Cesko: 2.1 Zlaty ki, 2.2 Novina, 2.3 Vitkiv vrch, 2.4 Repické
rybniky, 2.5 Velkd Dobra, 2.6 Piseény vrch; Poland / Polsko: 3.0a Kamien Slaski, 3.0b Glebowice.
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were evaluated as successful. According to HapL et al. (2006), about one hundred individuals
should be used for reintroduction at one site. Another problem was the method of releasing.
Especially during the first attempts, the individuals were released freely without providing any
shelter (artificial burrow) or fence (enclosure) which would prevent the immediate escape from
the site of release. This method never led to successful reintroduction.

Additional problems are connected with selection and management of target localities. The
selection of sites for reintroductions was usually based on former EGS occurrence, regardless
of the reason of their disappearance. Consequently, the animals were released on the site that
was no more suitable for their existence (e.g. high groundwater level). Insufficient management
at the locality (absence of regular mowing or pasture) is another common problem. It usual-
ly appears later when the reintroduction is “finished” and the concern of wildlife managers
becomes lower. Position of the site in landscape is a fundamental question. This fact was not
considered in any of the above reintroduction projects, so the newly established EGS colonies
became isolated without possible connections between them or with any other existing colony.
In this context, migration of animals between the populations is unlikely and potential decrease
of population abundance could not be compensated by immigrants. The long-term existence
of such a population is less probable than its existence within a metapopulation (ALLENDORF
& LuikarT 2007).

All above-mentioned facts should be considered in future reintroduction projects. Our recom-
mendations are as follows: new colonies should be established particularly in the neighbourhood
of already existing colonies with the potential to establish a metapopulation pattern of popu-
lations. A sufficient number of individuals should be released and artificial burrows as well as
temporary fencing of the site of release can help in adaptation of the released individuals. It is
also recommended to provide proper management of the site (mowing or pasture) on a long-
term basis. Last but not least, detailed documentation of the reintroduction methods and regular
monitoring of the established population are of high importance.

SOUHRN

Shromazdili jsme zde veskeré dostupné informace o téinacti reintrodukénich projektech sysla obecného,
které se uskutecnily ve stiedni Evropé¢ od roku 1989. Béhem tohoto obdobi bylo vice nez 3200 jedinct sysla
vypusténo na 15 riznych mist za Gcelem reintrodukce. Na péti dal$ich mistech byla ¢ast téchto jedinct
pouzita pro posileni ptivodnich populaci (obr. 3). V sedmi ptipadech bylo zaznamenano osidleni lokality
sysli a reprodukce vypusténych jedinct, coz povazujeme za uspésnou reintrodukei. Pocet dlouhodobé
existujicich reintrodukovanych populaci je vsak jest¢ niz§i. Na sedmi lokalitach reintrodukce selhala
a u jedné je vysledek stale neznamy. Na péti mistech, kde byla zvitata pouzita pro posileni populaci, je
vysledek nejasny.

Nejslabsim bodem vsech realizovanych reintrodukei se zda byt nizky pocet vypousténych jedinci. Jenom
ve ttech ptipadech, které zaroven patii mezi tispé$né, bylo na lokalitu vypusténo vice nez sto jedinct. Dle
zkusenosti HapLa et al. (2006) je sto jedinct optimalni pocet vhodny pro reintrodukei na jedné lokalite.
Dalsi uskalim je metoda vypousténi. Pii prvnich pokusech o reintrodukei sysla, byli jedinci vypusténi na
lokalité bez zajisténi jakéhokoliv ukrytu (uméle vytvoiené nory) nebo ohrazeni, které by jim zabranilo
v okamzitém opusténi mista. Takova metoda vypousténi nikdy nevedla k Gispésné reintrodukci.

Nékteré problémy byly spojeny i s vybérem a managementem lokality. Vybér lokality pro reintrodukci
vymizeni. Nasledné se stalo, ze byla zvirata vypusténa na lokalite, ktera jiz nebyla vhodna k jejich existenci
(napft. vysoka hladina spodni vody). Nedostatecny management lokality (absence pravidelného koseni
nebo spasani) byl dalsi ¢asty problém. To se obvykle se stalo v dobé¢, kdy byla “samotna” reintrodukce
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ukoncena a zajem realizator o noveé vzniklou kolonii sysli poklesl. Velmi diilezitou otazkou je umisténi
vybrané lokality v krajin€. Tento fakt nebyl nikdy zvazovan. Nové vzniklé sysli kolonie jsou bohuzel
izolované, bez moznosti vzajemného kontaktu nebo kontaktu s jinymi existujicimi koloniemi. Za téchto
podminek je migrace zvitat mezi populacemi nepravdépodobna a potencialni tbytek v pocetnosti populace
nemtize byt kompenzovany imigranty. Dlouhodoba existence takovych populaci je méné pravdépodobna
nez existence populaci v ramci metapopulace (ALLENDORF & LuikarT 2007).

Vsechna vyse zminéna fakta by méla byt zvazovéna v ptistich reintrodukénich projektech. Nové kolo-
nie by mély byt zakladany v blizkosti jiz existujicich kolonii s moznosti vytvofit funkéni metapopulaéni
systém. Dale je nutné provadét reintrodukce pouze s dostate¢nym poctem jedinct a pro vypousténi pouzit
uméle vytvorené nory spole¢né s docasnym oplocenim, které napomize adaptaci jedincti na lokalite. Je
nezbytné nutné, aby byl dlouhodobé¢ zajistén vhodny management lokality (koseni nebo spasani). Posled-
ni, ale nemén¢ dulezité doporuceni, je vedeni detailni dokumentace reintrodukénich metod a pravidelny
monitoring nové zalozenych populaci.
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