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Abstract

By the example of Tara National Park (NP), we present how the geoheritage can and should be presented in a NP where the
primary role is played by biology. Tara NP has a rich geoheritage, especially its karst phenomena, which include gorges (e.g.
the 1000-m-deep Drina Gorge), plateaus with dolines, dry valleys, and uvalas as well as springs and travertines. In addition,
ophiolites also enrich the geoheritage; hence, the area has a high geodiversity. Large reservoirs of the territory provide an
opportunity to study the anthropogenic impact on hydrology and geomorphology. After presenting the geoheritage elements
of the area, we examine the views and knowledge of local people and visitors about karst and geotourism with the help of a
questionnaire survey. The results show that local residents support the further development of tourism, but geotourism is a
rather new concept for them. On the contrary, tourists are more familiar with geotourism. Among the development perspec-
tives, tourists support those that involve only minor environmental changes, that is in agreement with NP policy. Finally, we
formulate some suggestions about geotourism development in the area. First, we outline some plans for new geo-educational
trails and viewpoints. Second, we highlight the possibility to increase the geo-content of some already existing programs
(e.g. boat tours). Third, we emphasize that geotourism of Tara should be connected to neighbouring areas. A new geopark
is already under planning, which would include the area of Tara NP as well.
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Tara National Park (NP) in western Serbia was established in
1981. The most important aspect of the designation was that
there are few settlements in the area, which is largely made
up of karst plateaus, mostly covered by mixed forest (Piceto-
Abieti-Fagetum association is dominant), with high biodi-
versity and many endemic species. Among the forest spe-
cies, the endemic and relict Serbian (Panci¢) spruce (Picea
Omorika) is the most special, which was described from here
(Panci¢ 1876; Blagojevi¢ 2012). Due to its symbolic value,
the brown bear (Ursus arctos) is the best known of the fauna,
with the largest Serbian population living here, but there
are also many less spectacular species, which are particu-
larly valuable from a biological point of view (Radovi¢ et al.
2005). At the same time, the geoheritage of the area is also
rich in significant values, the most important of which, but
by no means exclusive, are the forms and phenomena related
to karstification (Zeremski 1956; Mili¢ 1980; Radovi¢ et al.
2005; Blagojevi¢ 2012). The viewpoints, which are by their
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very nature geomorphologic objects, are the most popular
localities in the NP. However, the presentation of the geo-
heritage has so far received relatively little attention in the
NP. From the point of view of geotourism, it is important
to mention that the majority of tourists are domestic visi-
tors and they come here primarily for recreational purposes,
to relax and play sports (Kosti¢ et al. 2018; Brankov et al.
2019; Telbisz et al. 2020a, b). In addition to biological and
geoheritage, cultural heritage is not negligible either. There
are also many archaeological sites and monuments in the
area. The necropolises with steéci (characteristic Medieval
tombstones) in Perucac and RastiSte are part of the cross-
border UNESCO World Heritage Sites since 2016. The Raca
monastery was founded by the Serbian king Stefan Dragutin
Nemanji¢ in the thirteenth century.

Therefore, starting from the above situation, our general
question is how the geoheritage can and should be com-
municated in a NP where the primary role is played by
biological values. The experts have already stated in many
cases that the protection of geoheritage and geodiversity is
generally given less attention than the preservation of bio-
logical heritage (Brilha 2002; Crofts 2018; Gordon et al.
2018). We do not dispute the importance and primary role
of biological value protection in connection with the Tara
NP, but we would like to highlight the fact that it is impor-
tant to simultaneously emphasize the geoheritage in the Tara
NP, and we believe this could also be useful for geotourism.
Furthermore, we would like to draw the attention of inter-
national experts interested in geoheritage to the significant
geodiversity of this area. We also note that biodiversity is
also partly related to karsts, which was also investigated in
the framework of the EcoKarst project because Tara NP was
one of the sample areas of this project (Arany et al. 2018).

Serbia currently has one geopark (Djerdap), which is also
quite recent, as it was inscribed on the UNESCO Global
Geopark list in 2020. Nevertheless, Serbia has a truly diverse
geoheritage, which has already been reported in several
studies, and among which karst objects are also significant
(Tomi¢ and Bozi¢ 2014; Maran Stevanovi¢ 2015, Bozi¢ and
Tomié¢ 2015; Tomi¢ et al. 2019, 2020; Antic et al. 2020a, b;
Petrovi¢ et al. 2020). However, no international publication
has yet been published on the geoheritage of Tara NP. The
fact that 2021 is the International Year of Caves and Karst
(IYCK) adds to the actuality of the presentation of karst
geoheritage.

Specifically, the objectives of this study are:

1) To present the diverse karst morphology and karst
hydrological processes characteristic of the studied area.
2) To present the specialty of the geoheritage of the area.
In fact, this is a transitional zone, as the area is part
of the inner Dinarides mountain range; therefore, it is
lithologically more diverse than the central parts of the
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Dinarides. Several phases of the transition between the
former oceanic crust as well as the carbonate platforms
can be well observed in the study area, which also makes
it possible to tell a well-constructed “geo-story”.

3) Examine the awareness of the local population and visi-
tors about geotourism and karst. This was examined in
the framework of a more comprehensive survey, while
the related results are presented here.

4) We make some suggestions on how the presentation
of the geoheritage in the Tara NP could be made more
colourful and how geotourism could be promoted more
widely in the study area.

Methodology

The basis for presenting the geoheritage of Tara NP is the
field experience gained during the field trips carried out by
the authors on the site, and more specifically, one of the
authors (RM) works at Tara NP.

GIS-based morphometric analyses were also performed
for some elements of the karst morphology, based on which
the forms of the area can be compared with similar forms
in other karst regions. For these analyses, we used 1:25,000
scale topographic maps for the area, 1:100,000 scale geolog-
ical maps, and digital terrain models (DTM) as basic data.
We used the SRTM database (Rabus et al. 2003) and a DTM
made by digitizing topographic maps and applying kriging
interpolation. Analyses were performed using ArcMap 10.3
software. Regarding the morphometric analysis of dolines,
we used the methods described in Telbisz et al. (2007, 2015,
2016), and for gorges, the method presented in Telbisz et al.
(2019). Doline morphometry was completed by a validation
field survey, during which the dimensions of 70 dolines in
three selected sample areas were measured by GPS.

Questionnaire surveys are often used to learn about the
attitudes and motivations of local residents and visitors to
protected areas. Previously, the focus of these studies was
primarily on national parks (Trakolis 2001; Telbisz et al.
2020a, b; Nestorovd Dické et al. 2020), but more recently,
many of the geoheritage sites have also been studied
using this method (Kim et al. 2008, Zgtobicki and Baran-
Zgtobicka 2013, Allan et al. 2015, BoZi¢ and Tomié 2015,
Strba 201 9). In some research, web-based surveys are used
(Pietrzyk-Kaszynska et al. 2012, Zgtobicki and Baran-
Zgtobicka 2013), but on-site surveys are somewhat more
common. Thus, in our research, in order to examine the
attitudes of the community and visitors, multiple modes of
survey research were applied as a methodological procedure.
The field survey was conducted from March 2019 to Janu-
ary 2021 among the local community members and visitors.
A sample of 405 responses was collected (197 locals and
208 visitors). The questionnaires were self-administrated,
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while for a specific segment of the population (older people,
not familiar with this approach), it was necessary to use a
face-to-face questionnaire. The questionnaires were deliv-
ered personally to local households, where they were filled
out by one family member. The survey covered the town of
Bajina Basta, the centre and the largest settlement in the
municipality, and also home of the NP headquarters, as well
as different villages within the NP or its closest protection
zone. As for the visitors, the location of the mass survey was
the Tourist Information Centre in Mitrovac, where they were
asked by NP staff to participate in the research and complete
the questionnaire independently. About one-third of tourist
questionnaires were completed using a web survey.

The questionnaire for locals comprised different sec-
tions—socio-demographic characteristics, opinions on the
economic situation, tourism, and relation to NP. Visitors
were asked for basic demographic data, as well as for the
type and motive of the visit and potential development direc-
tions of the NP. Specific segments of both questionnaires,
used in this paper, were dedicated to the residents’ and visi-
tors’ knowledge about the karst and geotourism and were
compiled of closed-ended and open-ended questions.

In addition, we conducted interviews with some key
actors (NP experts, local stakeholders), the views of which—
indirectly—were also included in our conclusions. The semi-
structured interviews were conducted in 2019, and a total
of 15 interviews were collected. The interviews comprised
different categories of questions related to the NP (develop-
ment directions, conservation and protection, research and
education, tourism, and community issues), while a specific
segment covered karst geoheritage topic.
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Study Area

Tara NP is located in western Serbia, along the border
with Bosnia and Herzegovina (Fig. 1). The boundary of
the state and the NP coincides for a section and aligns with
the Drina River. The boundary of the NP to the south-
east does not coincide with the natural boundaries (topog-
raphy, geology), so the study area is slightly increased
when karst morphology is presented. In addition, the rocks
originating from the former oceanic crust and mantle are
mostly located south-east from the NP area, but they are
also included in the characterization of the geoheritage.
We also mention that south-east of the Tara NP, there are
further protected areas in the continuation of each other,
these are the §argan—M0kra Gora and the Zlatibor Nature
Parks, which were established much later (in 2005 and
2017, respectively) than Tara NP. In these cases, besides
the bio- and geoheritage, the purpose of intensifying and
regulating the already existing tourism also played a sig-
nificant role (Telbisz et al. 2020a, b).

From the orographical and geological point of view,
Tara Mt. belongs to the internal range of the Dinarides,
tectonically following their typical NW-SE strike. It is a
lithologically complex area (Fig. 2), which was evolving
dominantly within the Tethys (Neotethys) oceanic realm
during the Mesozoic era (Stampfli 2000; Schmid et al.
2008; Cvetkovi¢ et al. 2016, 2019; Channell and Kozur
1997; Robertson et al. 2009). The Triassic was charac-
terised by the formation of vast carbonate platforms in a
broader area, as the pre-cursors of limestone diagenesis.

(74 Tara NP
| o country border

i) Elevation asl (m)

1700m .
Romania

Fig. 1 Topographic map of Tara NP and location of the study area within Serbia. BiH: Bosnia and Herzegovina (*UN Resolution 1244)
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Fig.2 Simplified geologic map of the study area (after Mojsilovi¢ et al. 1978; Oluji¢ and Karovic¢ 1986)

On the other hand, the end of the Jurassic period brought
utterly intensive submarine tectonics, resulting in the pre-
sent remnants of Jurassic oceanic lithosphere fragments
obducted onto continental crust, thus forming various
ophiolitic assemblages containing peridotites, gabbro-
diabase, harzburgites, and ophiolitic mélange. The Cre-
taceous period in the studied area was characterized by
basinal sedimentation, forming overstep sequence made
up of micritic carbonates, accompanied by marls, shales,

Elevation (m)
1500 | SW

and other non-carbonate sediments. In about 2/3 of the NP
area (northern and eastern parts), the Triassic rocks are
dominant, while a mixture of ophiolites and Cretaceous
sediments is found in the southern 1/3, although Triassic
limestone also outcrops here in smaller patches, as olisto-
lithic blocks inside the ophiolitic mélange. Tara is gener-
ally an antiform structure fractured by faults with an axis
along Drina River Valley (Fig. 3). Jurassic silicate sedi-
ments have remained in the large topographic depressions

Tara plateau NE

09 5

1
Distance (km)

Fig.3 SW-NE geological cross-section. For cross-section location, see Fig. 2 (after Oluji¢ and Karovi¢ 1986)

@ Springer



Geoheritage (2021) 13: 88

Page50f18 88

of the Triassic limestone plateaus in some places, while
Cretaceous sediments lie at the same elevation as the pla-
teaus in the southwestern parts. The deep incision of the
Drina Gorge in the northern parts reveals a thick sequence
of Triassic strata. To the northeast of the NP, there are
Palaeozoic sediments (sandstone and conglomerate) and
metamorphic rocks (slate, marble). To the east, the Trias-
sic limestone belt continues, but it is already a lower, hilly
area. To the south and south-east, the ophiolithic zone is
predominant, occasionally intersected by smaller patches
of Miocene sedimentary rocks (marl, dolomite, conglom-
erate, sandstone), and to the south by an intervening Cre-
taceous sedimentary strip. From a hydrogeological point
of view, Triassic limestones are well karstified, the jointed
Jurassic rocks can be considered semi-permeable, while
Palaeozoic shales at the base function as impermeable
rocks (Risti¢ Vakanjac et al. 2015).

The above geological picture is largely reflected in the
topographic features as well. Considering the location of
the geological, topographic, and karstic forms, we can dis-
tinguish three large units in the NP area. The north-western
unit is Zvijezda, which rises to 1445 m (Smiljevac peak),
the largest is the Tara plateau, which is slightly lower at its
highest point (Carevic¢a Vis, 1426 m) than the previous one.
The south-eastern unit is Zaovine: here is the highest peak
in the Serbian part (Kozji Rid, 1591 m). If we consider a
broader area, the peak Veliki Stolac on the other side of the
border (in Bosnia and Herzegovina) is the highest point at
1675 m above sea level. Each of these peaks is made up of
Triassic limestone. As for their relief, Tara is a slightly dis-
sected plateau, which can be explained by the dominance of
karstic rocks. Zvijezda is also largely composed of Triassic
limestone, but here Jurassic silicate rocks also represent a
significant part, and the density of structural lines is high,
which allowed the formation of a well-developed surface

Fig.4 Left, exhuming subsoil
karren; right, structurally guided
karren at the Tara plateau edge
(photos by Telbisz)

water network and the strong dissection of the surface. The
Zaovine area, made up of ophiolites and Cretaceous sedi-
mentary rocks, is fluvially the most dissected.

The present surface hydrographic network of the area
can be distributed into three watersheds: the direct Drina
River watershed, the Beli Rzav River watershed (which is a
tributary system of Drina), and the BrateSina River water-
shed towards the east. The watercourses of Tara Mountain
are fast, clear, and cold. Permanent watercourses have high
gradients, especially those on the northern and western
hillslopes. In some parts, they cut deep gorges and canyons.
Waterfalls are characteristic of almost all high gradient
watercourses. Periodic watercourses are characteristic of
the karstic Tara plateau. Their riverbeds are dry during the
summer. Some streams end in sinkholes.

Results
Karst Morphology

First, we examine the small-scale karstic forms, i.e. the kar-
ren. As the area is basically mid-mountainous and densely
covered with forests (80%), its soil cover is also developed,
so we can mostly find subsoil karren, which can only be
observed, where they are partially exhumed, or in road cuts
(Fig. 4). Bare karren are found mainly along the steep gorge
hillslopes, which are usually difficult to access. The struc-
tural effect, the linear, and rectangular features preformed
by joints are characteristic for most karren; thus, kluftkarren
(grikes) and rundkarren (rounded karren) can be considered
as the most common types.

The diagnostic karst landforms are the dolines (Ford
and Williams 1989). These are abundant in the study area.
Based on topographic maps at a scale of 1:25,000, there
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Fig.5 Karst landforms in the
study area. Numbers 1-4 mark
the locations of the planned
thematic paths. Letters refer
to gorges, BR, Beli Rzav; B,
Brusnicki Potok; De, Der-
venta; D, Dolovi; M, Mati¢a
Potok (Selski Potok, Zvijezda
Canyon); N, Neveljski Potok;
R, Raca

e Doline

©® Spring

Q Cave
T Gorge
‘A~ Dry valley

CQ Uvala

E 1700m
200m

are 1025 dolines in the study area (Fig. 5). At this scale,
smaller forms do not appear in the map, so this number can
be considered a lower estimate. Based on our field survey,
which covered a total of 70 dolines in three sample areas,
we found that the number of these landforms in the field
was on average 1.7 times higher than in the map. Examin-
ing their spatial distribution, we can state that based on the
topographic map, 91% (i.e. 928) of the dolines are located
on the Tara Plateau, which is the most suitable for the devel-
opment of the dolines both for lithological and topographic
reasons. The Zvijezda area is lithologically partly suitable,
but due to its strong topographic dissection presented above,
the number of dolines is not too large here (66), whereas
in the Zaovine unit, the surface proportion of karstifiable
rocks is subordinated; consequently the number of sinkholes
is small, only 31. Accordingly, the values of doline den-
sity were determined, for which only the terrain suitable
for doline evolution, i.e. with an average slope of less than
20°, was taken into account. Based on this, the following
doline density values were obtained: 9.4 dol/km? for Tara,
2.6 dol/km? for Zvijezda, and 0.4 dol/km? for Zaovine. The
size of the dolines can be well characterized by the planform
area. For the whole study territory, the planform area of the
dolines varies between the extreme values of 152 and 28,115
m?. The size of a “typical doline” is better expressed by the
median rather than the mean (which is strongly modified by
the extreme values). The median planform area for the entire
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study territory is 711 m2. This provides an opportunity to
compare Tara NP with other karst regions (e.g., Aggtelek
Karst/Hungary, Telbisz (2001); Miro¢/Serbia, Telbisz et al.
(2007); Velebit/Croatia, Markovi¢ et al. (2016); Muntii
Piddurea Craiului/Romania, Telbisz et al. (2015); Taurus/
Turkey, Oztiirk et al. (2018)). Based on this, it turns out that
in the case of the Tara plateau the density is medium, and
in the case of the other sub-areas the density is particularly
low. The size of the dolines is also significantly smaller than,
for example, in the typical mid-mountain karst areas men-
tioned above. The depth of the sinkholes is also an important
morphometric parameter, but this cannot be determined with
sufficient accuracy from topographic maps at the given scale.
The location of the dolines is significantly influenced by the
structural lines along which the infiltration is more intense;
thus, doline initiation starts first along these lines and their
evolution is also faster here. This structural preformation
is well characterized by the fact that 31% of the sinkhole
centres are closer than 100 m, 51% closer than 200 m, and
67% closer than 300 m to a structural line.

By many authors, twin dolines consisting of a few coa-
lesced forms are called uvalas. However, according to Cali¢'s
(2011) study, we do not consider these simple forms to be
uvalas. Instead, uvalas are complex closed depressions,
which have a larger extent (some km?), are usually elon-
gated, containing dozens of smaller closed depressions
(dolines). These uvalas are typically associated with more
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pronounced structural lines, and due to their uplifted posi-
tion, they do not have larger, cohesive, non-karstic sedimen-
tary fillings (but smaller fillings may occur).

Based on the topographic maps, we were able to delineate
five larger depressions, which were defined by their outer-
most closed contour line. However, in reality, three of these
depressions form a larger unit, even if the closedness of the
contour lines to this larger unit is no longer satisfied. These
depressions largely meet the above-mentioned uvala condi-
tions. The largest (complex) form has an area of 1.6 km?,
while the two separate depressions have 0.38 and 0.41 km?,
respectively. Based on this, these forms can be considered
as uvalas, although proluvial sediments and, in one case,
Jurassic silicate rocks appear on their substrate, on which
intermittent water cover may also form (Fig. 6). This latter
hydrological property is characteristic to poljes and it means
some difference compared to the definition by Cali¢ (2011).

In karst areas, the valley types are specific and differ from
the typical fluvial valley types. One of the characteristic val-
ley types of karst regions are the dry valleys (Boci¢ et al.
2015), which are present on the extensive Tara plateau. Their
directions are strongly determined by the structural lines.

Other characteristic valley forms of karst areas are gorge
valleys, which may be formed by epigenetic process or cave
rupture, or a combination of these (Hevesi 2000; Ouimet

Fig.6 Large depressions on
Tara Plateau. a The depression
named Bare (meaning ponds

in Serbian) with a medium-
sized doline in the foreground.
b Karaji¢a Bara depressions
with small sinkholes (1, 2)

and a periodic stream cut into
proluvial sediments (3) (Photos
by Telbisz)

et al. 2008). There are several smaller gorges in the Tara NP
(Fig. 7), and one dominant surface form is the gorge of the
Drina River, which forms the border of the NP and also of
Serbia (Fig. 8). The direction of the river at NW is sharply
broken, so it borders the study area from several sides. The
morphometric parameters and some characteristics of the
gorges are presented in Table 1. The quantitative parameters
were determined based on topographic maps and digital ter-
rain models (SRTM). Each gorge in Tara was formed by
allogenic watercourses, which have a smaller or larger non-
karstic catchment; thus, they are fluviokarst landforms. In
terms of walkability (and thus tourism), each gorge falls
into a different category (see Table 1). The Zvijezda Gorge
is actually a canyon, explored recently by a vertical canyon-
ing team. In the topographic maps, it is marked as Matica
Potok but the local population uses the name Selski Potok.
The first exploration team named it Zvijezda Canyon in
order to praise the whole Zvijezda area. It is considered to
be the highest gradient canyon in Serbia, thus it is of national
significance. The stream profile of this gorge shows a total
elevation difference of 400 m and is characterized by 40
waterfalls between 5 and 40 m in height. However, this can-
yon is extremely difficult to pass through, and it is located in
a strictly protected part of the NP, in hard-to-reach terrain.
In the steep valley sides of Drina Gorge, there may still be
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Fig.7 Gorges in Tara NP.
Left, Raca; centre, Beli Rzav;
right, Matica Potok/Zvijezda
(photos by Telbisz, Milanovi¢,
Vuckovié, respectively)

s

Fig.8 Drina Gorge and Zvijezda Mountain from the Bosnia and Her-
zegovinan side (photo by Milanovic¢)

some unexplored small but steep canyons. Due to its size,
Drina Gorge can be considered an object of international
significance. The gorge section of the river valley in this
area is 25-km long, with a maximum depth of 1040 m, and
a width of 1000 to 3500 m. (It is interesting to note that the
famous Tara River canyon in Montenegro belongs to the
upstream tributary of the Drina River.) Due to the hydro-
electric dam created at Perudac, there is a long reservoir
lake in the gorge that makes it possible to use tourist boats
in the gorge. However, as the Drina Gorge is an international
boundary, it is only possible to ship here with permission.
All gorges are situated in the protection zone I of the NP.
As opposed to other karst values of Tara Mt, underground
karst is less remarkable and certainly less attractive for a
broader public. There are approximately 90 known caves.
The number depends on the criteria in the definition because
some of them are less than 5-m long, rather defined as rock
shelters. The caves have been explored and mapped by the
Exploration club “Manda” from Valjevo during the 1960s,
1980s, and 2011-2013, as well as by Bosco (2016). A large
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majority is less than 100-m long and not suitable for touristic
visits. In the highest parts of the morphological unit Zvi-
jezda, the caves are predominantly vertical. The deepest one,
Jama Kod Cekove Kucde, reaches 280 m and is extremely
difficult for exploration due to very narrow passages. In the
mountain slopes and foothills along the Drina River, there
are hardly reachable short caves, both in the Zvijezda seg-
ment and further downstream, below the viewpoints Banjska
Stena and Kozja Stena. Caves within the Rac¢a Canyon are up
to 50-m long. Their entrance parts are at some places visible
from the canyon, but the morphology inside is not appropri-
ate for visits. Groups of small caves are also present in the
easternmost part of the NP in the area of Solotusa, as well
as in Raanska Sljivovica. Some of the caves are potentially
interesting for geo-scientific approach (phreatic morphol-
ogy high in the vadose zone, remarkable fault planes), but
the most significant results have been achieved in the field
of biospeleology (Stojanovié et al 2014; Curié et al. 2015)
and this type of research will certainly proceed.

Springs and travertines also belong to the karst mor-
phology of the area. According to the karst character,
springs are rare phenomena on the Tara plateau, and their
discharge is small (less than 1 1/s). On northern escarp-
ment towards the Drina River, the highest permanent
springs occur at 700—750 m a.s.l. From that area west-
wards, they continuously occur along the contact with
schists. Also on that north escarpment, there are high
discharge karst springs outflowing from fissures. Finally,
there are springs along the thalweg of valleys at the con-
tact of karst and impermeable rocks. In the southern part
of Tara, springs are numerous on serpentinites. Springs
with high discharges from 100 to 300 1/s (Perucac spring,
Raca spring, Ladjevac spring, and Solotusa spring) are of
karstic origin. Perucac spring is the largest karstic spring
in Tara Mt. with a discharge of 300 I/s. It is the source of
the Vrelo watercourse, which is just 365-m long and there-
fore named “Year River”. At its mouth to the Drina River,
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Table 1 Some parameters of gorges found in Tara NP. Width is calcu-
lated between valley margins; max. depth means the elevation differ-
ence between the valley margin and the nearest valley bottom point;

elevation drop is the difference in elevation between the start and end
points; finally, mean gradient is the ratio of drop to length

Name Length (km) Width (km) Max. depth (m) Elevation Mean Description Tourism potential
drop (m) gradient
(m/m)

Beli Rzav 2.9 0.2-1 300 85 0.03 Stream valley, the Easy canyoning
bottom part of slopes
is rocky and narrow,
permanent water
flow

Brusnicki Potok 5.0 0.3-1.2 530 690 0.14 Stream valley, the Only with climbing
bottom part of slopes  equipment; interna-
is rocky and narrow, tional border
permanent water
flow

Derventa 1.9 0.2-1.3 630 130 0.07 Stream valley, bottom  Passable by car; asphalt
part of slopes is road with tunnels
rocky, permanent
water flow

Dolovi 3.0 0.2-1.3 600 730 0.24 Stream valley, bottom  Walkable
part of slopes is
rocky, permanent
water flow

Drina River 25 1-3.5 1040 0 0.00 Large river valley with International border;
a reservoir lake, passable by tourist
steep, rocky slopes boats

Matica Potok (Zvijezda) 0.8 0.2 50 400 0.50 High gradient canyon  Extreme canyoning,
with waterfalls, per- strictly protected area
manent water flow

Neveljski Potok 2.1 0.2-0.7 300 700 0.33 Wide at the upstream  Easy canyoning
part, narrow near
the mouth, hence
its local name Grlac
(="bottleneck”), per-
manent water flow

Raca 32 0.2-1.2 330 425 0.13 Stream valley, the Equipment required

bottom part of slopes
is rocky and narrow,
erosion potholes,
episodic water flow

(ladders, ropes) to
make it passable; an
important brown bear
(Ursus arctos) reserve

it flows over travertine depositions forming a 14-m-high
waterfall. Its water is used for fishponds and breeding of
trouts (Salmonidae) and also for a mini hydro-power sta-
tion “Vrelo”. Travertines are also significant at Ladjevac
spring near the Raca monastery. Most springs are easily
reachable and have multiple purposes. They serve as a
water source for nature lovers and researchers, as tourist
targets, as curative water, etc. Some springs have hypo-
thermal water (spring Ladjevac), while some are mineral-
ized and have curative quality (Bele Vode). Banjsko Vrelo
and a number of smaller springs are submerged due to the
Perudac reservoir. Karst springs’ water has good quality
but can be quickly polluted; thus, springs with settlements
in their catchment areas should be carefully protected. The
springs have a touristic potential, and some of them are

already tourist attractions. They are reachable by cycling

tracks, hiking trails, or asphalt roads.

Hydrology and Human Activities

Hydrological conditions are determined by tectonic struc-
tures and lithology. The impact of tectonic structures on the
complex groundwater circulation in the area of the Zaovine
reservoir was researched by Jemcov and Mladenovi¢ (2017).

In the current picture and hydrological system of the land-
scape, large-scale water management constructions are also
of decisive importance. A dam was built on the Drina in the
period from 1959 to 1966 at Perucac for energy production
and water management (Fig. 9). This dam swells a 52-km-
long reservoir in the above-mentioned gorge, fundamentally
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Fig.9 Reservoirs in the study
area. Peruc¢ac dam is the main
scene of energy production,
while Zaovine is a pumped-
storage reservoir. Cretaceous
sedimentary rocks can be seen
in the background mountain of
Zaovine. (Photos by Telbisz)

Perucac reservoir
(290m asl)

affecting the landscape and the hydrological conditions. The
reservoir is multifunctional. Its main purpose is electric
energy production (420 MW), but it is also used for sport
and recreation (it is suitable for swimming in July—August),
for fishing (14 fish species), and fish farming (there is a
large trout fishpond). Water quality is in classes II and III
depending on water depth and distance from the riverbanks
(Kovacevié-Majki¢ 2006). According to Serbian and similar
European classifications, class I marks the highest quality,
whereas class IV refers to the lowest (Official gazette SRS
5/68 1968). The efficiency of the dam operation is strongly
influenced by water fluctuations; therefore, in 1983, a
pumped-storage reservoir was established in the area, south
of Tara Plateau. The star shape of Zaovine reservoir testi-
fies that it was formed on a surface dissected previously by
fluvial valleys. This reservoir is also multifunctional with
the main function of energy production. The two reservoirs
(Perucac and Zaovine) are connected by a pipe tunnel below
Tara Plateau, thus allowing the operation of the pumped
storage hydroelectric power plant. The water quality is high
in the Zaovine reservoir, but its tourist use is constrained
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by significant water level oscillations. However, it is used
for fishing and swimming. The reservoir can be reached by
asphalt road and bicycle paths. There are also three smaller
reservoirs (Spajici, Lipovica, and Crno Osoje), which are
parts of the same hydro-power system. In the upper part of
the Beli Rzav River watershed, the small “Krus¢ica” res-
ervoir is used for water supply. The other reservoir called
“Jarevac “ is built for torrential flood prevention.

The fact that all reservoirs are created (at least partially)
on karst areas means that water leakage must be taken into
account. Jemcov and Mladenovi¢ (2017) pointed out that
this process is unstoppable but could be partially controlled
and slowed down. It is important because water leakage
decreases the hydro-electric potential necessary for energy
production. Therefore, water losses should be reduced to a
minimum.

Other Elements of Geoheritage

Geodiversity of this dominantly karstic area is enhanced by
the presence of “alien “ lithological units—ophiolites—a
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group of various rock types originating from the Mesozoic
Tethys (Neotethys) oceanic crust and upper mantle. Dur-
ing the subsequent phases of tectonic evolution and closure
of the ocean, they were obducted on continental margins.
Typical ophiolitic rocks in the wider study area, including
Tara Mt. and Zlatibor Mt., are peridotite (including lherzo-
lite and harzburgite, depending on location), gabbro-diabase,
and serpentinite (Chiari et al. 2011; Robertson et al 2009;
Cvetkovié et al. 2019; Jurkovi¢ et al 2012). Within the Tara
NP borders, ophiolite cross-sections may be seen on the
locations Duga Kosa close to the village of Solotu3a, as well
as in the area of Zaovine reservoir (southern part of Krnja
Jela locality). Further towards the south-east, ophiolites are
present on vast areas, all the way to Zlatibor ultramafic mas-
sif. Some of the conspicuous ophiolite-related profiles on
Zlatibor are present in the vicinity of Cajetina town (mag-
nesite veins in a profile of ultramafic rocks along the main
road) and on the main road Zlatibor-Nova Varos§, near the
Dragalica locality.

Opinion and Awareness of Local People and Visitors
About Tara NP, Karst, and Geotourism

In this article, we highlight the questions from the survey
that relate to the overall perception and tasks of the NP, as
well as karst and geotourism. The demographic data of the
survey participants are shown in Table 2. Slightly more than
half of local respondents are men, and secondary education
is the most common. In contrast, among visitor respondents,
the majority is females, and those with higher education
predominate. There are several reasons for such a high pro-
portion of higher education. First, Tara hosts a large size

Table 2 Demographic data of respondents

Local People Visitors
Gender
Male 111 56.3% 93 44.7%
Female 86 43.7% 113 54.3%
No answer - - 2 1%
Age
14-18 17 8.6% 8 3.8%
19-30 56 28.4% 39 18.7%
31-50 80 40.6% 132 63.5%
51-65 35 17.8% 23 11.1%
Over 65 9 4.6% 5 2.4%
No answer - - 1 0.5%
Education
Primary school 18 9.1% 3 1.4%
Secondary school 104 52.8% 26 12.5%
Higher education 75 38.1% 177 85.1%
No answer - - 2 1%
Total 197 100% 276 100%

children’s camp at Mitrovac and many teachers who work
there filled in the questionnaire. Second, ecotourists, geo-
tourists, and hikers are generally more highly educated and
economically stronger according to previous studies (Allan
etal. 2015; Strba 2019). Third, about one-third of the ques-
tionnaires were filled online, and female respondents with
higher education generally prevail in samples collected using
online platforms (Brown et al. 2018).

In both groups, the middle-aged (31-50 years) class is
the most common. Approximately one—third (36%) of local
respondents live in Bajina BaSta, a small town where the
NP headquarters is located, and the other two-thirds live in
smaller settlements.

The role of the NP was positively assessed by the major-
ity of local residents, 17% said it was very good, and 40%
said it was rather good (beneficial) for the settlement. The
local residents consider tourism to be the most important of
the benefits associated with the NP, followed by the mention
of nature conservation, but this latter is mentioned by less
people. The tasks of the NP were evaluated by the respond-
ents on a 5-point Likert scale, based on which we calculated
an average value (Fig. 10). The local residents have identi-
fied tourism as the most important task of the NP, compared
to which biological conservation lags behind just a little, fol-
lowed by landscape preservation and geoheritage protection.
Slightly less emphasis is placed on the protection of cultural
values and educational tasks, and finally, the role of scien-
tific research is the least important according to locals. The
perception of visitors is quite different in terms of the tasks
of the NP. Biological preservation and landscape protection
come first, followed by geoheritage protection and cultural
heritage protection. This is followed by educational and sci-
entific roles, but the latter is by no means as far behind as

Tasks of the NP according to respondents

4.5

4
3.5
3

BIO GEO CULT LAND SCI

® Visitors ™ Locals

EDU TOUR

Fig. 10 Tasks of Tara NP according to local people and visitors.
Respondents could evaluate each task on a 1-5 Likert-scale (1, not
important; 5, the most important). This diagram presents the mean
values for each task. BIO, biological protection; GEO, geological pro-
tection; CULT, cultural heritage protection; LAND, landscape protec-
tion; SCI, scientific research; EDU, education; TOUR, tourism
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in the case of the local population. Finally, tourism is the
last, so visitors say it is a less important role for the NP
than the other tasks mentioned earlier. At this point, there-
fore, the opinions of the local residents and visitors differ
significantly.

One-third of the local population (36%) is personally
involved in tourism (through room rentals, shops, etc.) and
a large majority (80%) would support more tourists coming
to the area. According to the current situation, the majority
of tourists arriving here are domestic (this was, of course,
enhanced by the COVID situation, but according to previ-
ous statistics, this statement is also true for other years, cf.
Telbisz et al. 2020a, b). Visitors typically arrive here for
2—-4 days, for a family trip, and stay at private accommo-
dation. An important aspect is that in our survey, 81% of
the visitors were returning tourists, and half of the latter
had already visited Tara NP at least five times. The major-
ity of respondents (80%) definitely visit the viewpoints,
and even more (86%) said they hike (walk) in nature. The
education trails are quite popular, with 57% saying they are
very important and 39% saying they are a little important.
According to visitors, the most important values of this land-
scape are the forests (Fig. 11), followed by the viewpoints
and by the special plants, lakes, peaceful landscape, and
cliffs. The cultural attractions are only lagging. In another
question, we asked visitors how much they agree with cer-
tain development options. Of these, the largest support was
given to education trails, followed by the creation of new
viewpoints. Compared to these, the development of a new
camp, a new visitor centre, and an adventure park enjoy
much less support.

The awareness of local products is relatively low, as only
one-third (32%) of visitors could mention any of them. The
most important of these are honey, various dairy products,
and Serbian brandy.

Both locals and visitors were asked if they knew the
term “geotourism”. Only a small number of locals (19%)
answered yes, and even relatively few of those who answered

Values of this landscape

Forests
Viewpoints
Special plants
Lakes

Peaceful landscape
Cliffs

Nice villages

Folk traditions
Animals
Monuments

0 50 100 150 200
Frequency of mentions (from 208 answers)

Fig. 11 Values of this landscape according to visitors
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yes were able to determine what this term meant (18% gave
an essentially correct answer, 40% gave a partially correct
answer). In comparison, this concept is more widely known
among visitors: 49% said they were familiar with the concept
of “geotourism” and 32% of those who answered yes gave
a correct definition, 54% a partially correct definition to the
meaning of the word “geotourism”.

Visitors were also asked if they knew the meaning of
the word “karst”. A high share answered yes (69%), and
of those who answered yes, 10% gave a perfect definition,
26% a largely correct description, 24% a partially correct
answer, and 39% only a very general answer (e.g. “rocky”
or “bare” area). We note that in the Slavic languages, the
original meaning of the word “karst” has the simple mean-
ing of “rocky” or “bare” area. We were also curious about
the importance of karst areas as tourist destinations, so we
asked if they had visited other karst areas in Serbia or in
other countries. Forty-four percent of respondents have
already visited another karst within Serbia, and almost two-
thirds of this group (63%) even named exactly what other
karst regions in Serbia. Twenty-seven percent of those who
responded yes gave an overly general answer (e.g. in eastern
Serbia), and finally, 10% named an area that is not karst. Vis-
its to foreign karst areas were reported by 32% of respond-
ents, and 30% of them named a karst area (e.g. Postojna)
quite precisely, 65% formulated it too generally, and only
5% mentioned a destination that is not karst.

Actual (Geo)tourism Hotspots and Their Potential
Role in Geoeducation

Within the Tara NP, nature-based tourism mainly means
hiking. The most important destinations are the viewpoints
(Banjska Stena, Sokolarica, BiljeSka Stena, Crnjeskovo,
Janjag, OsluSa, Ravna Stena) which are accessible within
the already existing, relatively dense network of hiking
trails. These provide a panoramic view from the edge of
karst plateaus towards the gorge valleys (mainly Drina), thus
offering visitors a “geomorphology”’-based experience. The
main starting point for these roads is Mitrovac. There are
also information boards along the paths starting from here,
which present varied but mostly biological topics. However,
there are good opportunities along these paths to present the
karst landforms, too.

There are also smaller exhibitions in two visitor centres:
one at the above-mentioned centre in Mitrovac and the other
at the NP headquarters in Bajina BaSta, which is outside the
actual territory of the NP. In addition to biological values,
geological/geomorphological presentation is also empha-
sised in these visitor centres. However, most of the tourists
visiting the NP do not get to the exhibition in Bajina BaSta.
Next to Bajina Basta, there is the famous “Hut on the Drina”
(Fig. 12), which is both a cultural and geologic point of
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Fig. 12 Hut on the Drina River, a famous photo site near Bajina
Basta (photo by Telbisz). The rock bearing the house is also a trace of
differential erosion

interest. The hut is built on a Palaeozoic meta-sandstone
rock protruding from the river; thus, it represents a dif-
ferent era and lithology than the rocks in the nearby Tara
Mountain. In connection with the Hut, it would be possible
to provide information to visitors about river erosion, dif-
ferential erosion, and rock formation, as it is an extremely
popular site.

At present, organized canyoning tours reach a relatively
small number of people, although, in addition to the “adven-
ture” content, there would certainly be an opportunity to
demonstrate a “disguised” geo-education content during
canyoning, present for example the role of erosion in valley
formation, erosional morphology, the exposed rock layers,
the relationship between biological and geological factors
in connection with drifted tree trunks. Naturally, this would
require some degree of professional training of gorge tour
guides. In addition, as all canyons are inside the core zone,
visiting can be done only in a controlled way and carrying
capacity should be defined.

Many people are attracted by the springs Vrelo and
Ladjevac at the foot of Tara Mountain. They are located
in easily accessible places, especially Vrelo, thus creating
an opportunity to demonstrate some hydrogeological con-
tents to a wider tourist audience. The artificial reservoirs
(Perucac, Zaovine) are also a significant attraction (fishing,
nice landscape, swimming), next to which the construction
of cottages has already started (in the case of Perucac, “pier
houses” are also present). However, due to the effective
operation of the hydropower plant, there may be significant
water level fluctuations; thus, there is a zone around the
reservoir, where edifices should not be built. Further on,
we note that the reservoir was created here well before it
became part of the NP. In 2019, landslides occurred next
to the Zaovine reservoir because of the artificial water level
fluctuations, and some illegally built houses were damaged

due to this event. It highlights how the lack of knowledge
about geologic processes (and the breaking of rules) can
lead to material damages. Briefly, these locations provide
an excellent opportunity to present the opportunities, advan-
tages, and disadvantages of using hydrogeological resources
and the related natural hazards.

Due to limited paper length, it is not possible to present
other, non-geotourism destinations here, but we also skim
through them in the Discussion.

Discussion

Globally, the idea is growing that NPs, and protected areas
in general, should play a role in the regional development
of local communities in addition to biological and geologi-
cal conservation, education, and scientific research (Mose
2007). According to our current survey, visitors to the Tara
NP did not express this need. On the contrary, the local resi-
dents clearly articulated this view, and they expect the NP
to provide support in the field of infrastructure development
and tourism development. This support for the future devel-
opment of tourism can be explained by the limited employ-
ment opportunities in other sectors of the local economy
(Brankov et al. 2019).

Our survey confirms that in the case of Tara NP, biologi-
cal values are considered more important by both visitors
and locals than geological values. However, the latter is very
important. Karsts are important to a significant part of the
visitors (among whom, there is a remarkably high propor-
tion of highly educated people in the present survey), and
they also have an idea about geotourism. The survey also
emphasizes some possible points of development. Namely,
the construction of new education trails should be one goal
as it is overwhelmingly supported by visitors. The same is
true for the viewpoints. This would be especially important
for returning visitors as they would be able to see positive
changes in the tourism development of their favourite des-
tination. The majority of the local population is also com-
mitted to the development of tourism, and they specifically
expect the NP to take part in this. All these goals can be
achieved if more emphasis is placed on the presentation of
geotourism and geo-heritage during the developments.

Starting from the above reasons, we present some draft
proposals for creating new education paths, as well as some
technical recommendations.

Suggestions to Create New Thematic Paths
The new education paths suggested here are planned to
present the diversity of geoheritage of Tara NP. They are

organized around four thematic issues (for locations, see
Fig. 5). The first is to show various karst landforms, the
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second presents the transition from carbonate platforms to
mid-ocean remnant rocks, the third provides an introduc-
tion to the hydrology of karst, while the fourth discusses
humans-karst relations. We do not provide all technical
details here about the planned paths. However, we present
the location of the paths and the “story” of each path. In
general, we would use the already existing hiking path
network.

The story of the first path is “how the surface karst land-
forms are created”. The location is the area between Mitro-
vac and Banjska Stena (Fig. 5:1). This terrain allows the
presentation of smaller and larger sinkholes to visitors. They
can learn about how dissolution creates these landforms.
Visitors can observe the arrangement of dolines along val-
leys and learn about the transformation of fluvial valleys
into dry karst valleys. Along the path, they can see karren
and understand the formation of these smaller-scale karst
features. At the end of the path, at Banjska Stena viewpoint,
they can see the undissected karst plateau edges and the
fluvially dissected topography on the other side of the Drina
River. Thus, it is a good location to teach them about the
differences between fluvially formed landscapes and karst
landscapes.

The story of the second path is “how the rocks are formed
at the bottom of seas and oceans”. The location is the area
between Platno viewpoint and Duga Kosa (Fig. 5:2). It is
selected for this purpose because the Triassic limestones,
the Jurassic silicate sediments, and Jurassic ophiolite rocks
are close to each other in this area, and even these rock units
are reflected in the morphology of the landscape (Fig. 13).
Moreover, the viewpoint from Platno (which is just under
construction now) provides a panoramic view over the hilly
Palaeozoic terrains north of it. In addition, on the small pla-
teau area, there are some drystone wall remnants as well
to learn about the human factor of living on karst. Rock
outcrops can be studied in the roadcuts. And geotourists can
learn about the formation of the oceanic crust, the formation
of different oceanic sediments, and finally about how all of

Fig. 13 Morphology and geol-
ogy are closely related at the
planned Platno — Duga Kosa
thematic path location. By
following this path, visitors

can view or touch rocks from
the Palaeozoic to the Jurassic
ophiolites. They can imagine
different environments of rock
formation. In addition, the
morphology helps to understand
the relationship of rock type and
erosion
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these materials are transformed and moved over continental
terrains.

The story of the third path is “rivers from source to mouth
and more”. The location is the 365-m-long Vrelo River near
Perucac (Fig. 5:3). There are lots of hydrologically or cul-
turally interesting points that could be presented here in a
relatively small area. First, the spring itself, which is the
highest discharge spring in the area. People can learn about
from where this water comes from, and why karst waters are
so vulnerable. There is also a small trout farm next to the
spring, where water quality questions could be addressed
and also the human usage of a karst resource. At the mouth,
where there is a waterfall, the formation of travertine can
be presented. As we are now at Drina River, it can be also
presented to the visitors. The river terraces, which can be
seen to the east, can help to demonstrate fluvial landscape
evolution. On the other hand, the Peruc¢ac dam to the west
provides an opportunity to talk about human-nature rela-
tions, namely, the advantages and disadvantages of hydro-
electric power stations. Finally, the nearby necropolis adds
a cultural stop to this path, but it is also partly geological if
the origin of tombstones is considered.

The story of the fourth path is “life in a village surrounded
by karst gorges”. The location is Jagostica village (Fig. 5:4).
It is really a dead-end village as the 1000-m-deep Drina
Gorge prevents traffic from three sides. Along this path,
visitors can learn about the human factor: see the human-
induced landscape pattern, the small patches of land that
are cultivated, the orchards, the meadows, the honeycombs
(which produce one of the best-known NP product). With
the help of info boards (or meeting with local people), they
can get acquainted with how life worked here a century ago,
50 years ago and now. They can observe signs of depopula-
tion (which is a rather frequent phenomenon in dead-end
mountain settlements), but also they can be informed about
the potential use of ecotourism or geotourism. The other part
of the path is more about geology: along the path, they can
again observe the difference between the Jurassic silicate
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complex and the Triassic limestone. And finally, the path
would lead to the nicest viewpoints over the magnificent
Drina Gorge, where visitors can learn about the formation
and morphology of limestone gorges.

Technical Suggestions

In order to have better access to geoheritage sites, it would
be worthwhile to develop the road network and build asphalt
roads in some places instead of the current macadam roads.
This need was also strongly expressed by the local residents
and it would be necessary primarily to approach Jagostica
in the far western part of the NP. In the absence of this, the
already ongoing depopulation of the settlement is expected
to accelerate. Nonetheless, with the construction of the
road, geotourism can also get new destinations. According
to the information received from the NP, these infrastruc-
tural developments have already started. It is important that,
along with the construction of roads, there is a regulation
that minimizes the increase in environmental impact. So,
there should be adequate parking, waste collection facilities,
and suitable speed limits on these roads. Also, environmen-
tally friendly modes of transport on these future geotour-
ism routes should be encouraged (the use of cycling, public
transport lines, tourist trains, etc.).

It is also possible to create additional viewpoints, espe-
cially around JagoStica, where viewpoints over the Drina
Gorge and the path connecting them should be developed.
The nature-friendly design of the viewpoints is recom-
mended, so it is not necessary to build a tower, because
it may be enough to make a clearing. Here could be great
places to showcase the formation and evolution of large-size
karst gorges. On the other hand, much of Zvijezda Mountain,
located at the north-western tip of the NP, may remain a
more secluded area, where biological values are more pro-
tected, and only separated groups could enter here with a
guide.

Among the gorges, Raca could be made passable by plac-
ing some ladders, and thus, a circular tour could be formed
in this part, while the geological knowledge of the visitors
could be expanded through the presentation of the erosion
forms and exposed rocks of the gorge. The NP may also
retain the option to restrict access to the gorge or allow it
only with a guide.

Exploring the other gorges is subject to permissions and
is more of an adventure tour. However, the guides of the
gorge tours could receive geological training in short courses
organized by the NP, so the geo-content of the gorge tours
could be enriched. The same goes for other guided tours.
The members of local communities should be given prior-
ity in these trainings and the selection of tour guides so that
geotourism can also serve their interests.

Connect Tara NP to Neighbouring Geo-attractions
and Cultural Points

The geotouristic offer of Tara NP can and should be sup-
plemented with other elements in two ways. The first is to
add geological attractions from the wider surroundings. The
Stopica Pecina and Potpecka Pecina caves can definitely
be included in the geotourism offer. They are not too far
away (within 70 km) and already operate as show caves. It
is important because there is no cave to visit in the Tara NP,
although it is a karst area, so they would be an important
addition to Tara’s geotourism offer. But there are also caves
in the vicinity of Valjevo at a similar distance, whose geo-
tourism possibilities were studied by Anti¢ et al. (2020b).
Also, at this distance, but in the neighbouring country of
Bosnia and Herzegovina, there are the bauxite mines around
Palez, which include both active and inactive mines. At these
sites, karst bauxite formation, mining technology, and reha-
bilitation opportunities could be presented. In addition, from
Bosnia-Herzegovina, it is possible to see the other (Serbian)
side of the Drina Gorge (Fig. 8).

An initiative has been launched, although it is still in
its initial phase, aiming to create a geopark on the Serbian
side called “Stari Vlah Geopark™. It would cover the terri-
tory of nine municipalities in Serbia (Bajina Basta, UZice,
Cajetina, Priboj, Nova Varo§, Ivanjica, Prijepolje, Arilje, and
Sjenica; Public Enterprise Tara National Park 2017). This
would enable the connection of geoheritage sites in Tara
NP with objects of the same type in other protected areas on
the wider territory (Stopica Pecina Cave in Zlatibor Nature
Park, USacki cave system in Uvac Special Nature Reserve,
MileSevka River Gorge in the eponymous Special Nature
Reserve, Waterfalls of Sopotnica Natural Monument, etc.).

As our survey showed, a significant proportion of visitors
have some interest in karst and geological values in general.
However, pure (or dedicated) geotourists (in the meaning of
Hose 2008) are presumably in the minority here as well, so
if we want to attract other tourists, it is not enough to make
“pure geotourism packages” but complex packages with cul-
tural and geological sights elaborated together. Fortunately,
there are plenty of opportunities for this in the vicinity of
Tara NP, and some of them can be directly linked to the
geoheritage. Since the subject is beyond the scope of this
article, we only shortly list these sites now. The Ra¢a Mon-
astery is an important architectural, historical, and religious
site, but more than this, the limestone tuff building stones
that form the wall of the church building could provide a
natural connection to the geoheritage. In addition, the role
of nearby springs in the life of the monastery could also join
cultural attraction to hydrogeology. The limestone material
of the sarcophagi observed in the necropolises of Perucac
and Rastiste is also a point of connection to geology that
could be brought to the attention of visitors. The Mokra
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Gora train is not only an entertainment program, but it is
also an industrial monument, in connection with which we
can also learn about the characteristics of former and present
land use.

Conclusions

Tara NP is a protected area where the primary role is played
by the preservation of biological values, and forestry plays a
key role in the NP’s budget. However, all this does not con-
tradict the presentation of the geoheritage at all. The organi-
zational framework provided by the NP can be used to more
strongly present the geoheritage in and around the NP. Our
surveys with local residents and visitors have pointed out
two important issues. One is that local residents unambigu-
ously support the further development of tourism, and they
expect the help of the NP in this issue. However, geotourism
is a rather new concept for them. On the other hand, a sig-
nificant part of visitors are familiar with geotourism and they
are open to development related to it. It is important to note
that among the development perspectives, visitors prefer to
support those that involve only minor changes in terms of the
environment (e.g., new viewpoints, education trails). Natu-
rally, the NP also tends to agree with this direction. When
geotourism development is the goal, sustainability and local
participation should also be in the mind (Tomicevi¢ et al.
2010; Kosti¢ et al. 2018). A significant proportion of the
local population is linked to the NP through forestry, but a
third of them are directly involved in tourism. The develop-
ment of geotourism may bring new opportunities for them
(e.g., becoming a guide), but some additional infrastructural
developments (asphalting of roads) may also contribute to
the survival of these communities.

In addition, an important message from the COVID epi-
demic is that sites based on domestic visitors are less vulner-
able. This is a favourable situation for Tara NP, as its tourism
is largely based on domestic visitors.

The two suggested directions of geotourism develop-
ments, i.e. including the geoheritage of a wider area, and
the creation of complex packages connected with cultural
attractions can also be a useful approach for other protected
areas with similar settings.
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