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Geoheritage sites with palaeogeographical value: some geotourism
perspectives with examples from Mountainous Adygeja (Russia)
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Abstract. Geoheritage sites with palacogeographical value are excellent venues for geotourism. These sites
preserve information about ancient environments, ecosystems, and their dynamics that may be of interest to pro-
fessionals, students, amateur scientists, and the general public. Palacogeographical geoheritage sites (geosites)
can be used to successfully increase public awareness of past and future climate changes. However, because
palaecogeographical information is typically complex and not directly visible, professional interpretation is nec-
essary. Successful interpretive tools include posted signs and education activities that engage visitors in scientif-
ic research. Using modern analogues to help visitors visualize past environments and ecosystems may be partic-
ularly effective. Professional interpretation helps foster visitor awareness of a geosite’s value. We suggest that
some geosites can be visited sequentially on a guided excursion and propose a route for observing five geosites
that exemplify the geodiversity of Mountainous Adygeja (Western Caucasus, southwestern Russia). Guided
geosite excursions would introduce visitors to a broad diversity of palacoenvironments and deepen their under-
standing of palacogeographical phenomena. However, carrying capacity should be evaluated seriously for any
geosites that are incorporated into palaeogeographical tourist excursions.
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Amncrpakr: O6jextu reonacineha ca naneoreorpad)CKUM BPEeAHOCTUMA MPECTABIBA]Y M3y3ETHE JOKAIUTE-
Te 3a reorypusam. OBH 00jekTH cajapke UH(OpPMAIje 0 HEKAJAIIBIM CpeTUHAMa, eKOCUCTEMHMA Kao U O
IbUX0BOj TUHAMHIIM M MOTY OMTH BeoMa 3aHHMJbMBU MPOGECHOHATINMA, CTYJCHTHMA, aMaTePCKUM HCTpa-
JKMBaYMMa Kao W IHUpoj jaBHOCTH. llameoreorpadckm oOjekTu reoHacieha mory OWTH BeomMa KOPHCHHU
MPUINKOM T0JIM3aiha CBECTH IIMPE JABHOCTH O KJIMMATCKUM IPOMEHaMa Koje Cy ce JiellaBajie y IpOLULIOCTH
a takohe 1 o0 onnma koje he ce nemasaru y oyayhHoctu. Melhytum, ¢ 063upom aa cy uHpopMmaiuje Koje ce
TUYy mayeoreorpaduje yriiaBHOM BeOMa CIOKEHE M HUCY JIAKO CXBaTJbUBE HEOMXOJHA j€ HHXOBa CTPYYHA
MHTEepIIpeTanyja. YCIellHa WHTephpeTanyja Nnoapa3yMeBa IOCTaB/bakbe 00aBellTeha Kao M eIyKaTHBHE
aKTUBHOCTH KOje OM IOCETHOIlE YK/bYUYWIIC Y HAydHO HCTpaxuBame. Of HApOYUTOr je 3Hauaja yrorpeda
ororapajyhnx npuMepa u3 caBpeMeHOr 700a Kako OU ce IOCeTHOMMa IIOMOTIVIO JIa CTBOPE LITO O0JbY CIIHUKY
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0 HEKaJAIIbUM CpeinHaMa M ekocucTeMuMa. CTpydHO TyMaderme MOMake MMOCETHOLMMa Ja MTo 00Jbe
pa3yMejy 3Haudaj reosomKkux odjekara. [Ipemmaxemo aa mojequHA re000jeKTH mocTerneHo Oyny yBpmhuBaHN
y CTpy4YHE eKCKyp3Hje U ImpenopydyjemMo oapeheHe pyTe 3a o0miazak met reoodjexara Koju Ha 1o0ap HauuH
WIYCTPYjy TeoquBep3nuTeT Anureja miannHa (3amagan KaBkas, jyrosmagaa Pycuja). Ctpydune ekckyp3uje 6u
yIo3HaJle II0CETHOLE Ca BEIMKOM PasHOBpCHoHINY MajieocpenHa W MPOLIMpHIIe OM HBUXOBO PasyMeBarbe
naneoreorpadckux ¢eHomena. Mehytum, 3a cBaku reoobjekar koju je yBpmheH y majeoreorpadcky
TYPUCTHYKY €KCKYP3Hjy Opoj moceTrora 6u Tpebdaro BeomMa Mpenn3HO OIPEIUTH.

Kibyune peun: naneoreorpaduja, reonacielje, 00jektu reonacielja, reotypusam, Annreja miaHuHe.

Introduction

Owing to the activity of individual researchers,
research institutions, and international organizations
such as the European Association for the Conserva-
tion of the Geological Heritage (ProGEO), studies of
geological heritage (geoheritage) have become an
important direction of Earth Science over the past two
decades (e.g., WIMBLEDON & SMITH-MEYER 2012;
PrOSSER 2013). Yet despite numerous achievements
and certain standardization of the relevant term defi-
nitions, concepts, and methods at both international
and national levels (WIMBLEDON & SMITH-MEYER
2012), further progress is necessary. Inconsistencies
in classifications and approaches remain (e.g.,
BRADBURY 2014; GARCIA-ORTIZ et al. 2014), and the
perspectives of geoheritage for academic and public
policies still need discussion.

Palaeogeographical information is preserved in
many geological heritage sites (geosites). Palacogeo-
graphical geosites are different from the other types of
geosites because of the presence of valuable informa-
tion about palaeoenvironments, palaeoecosystems,
etc. (BRUNO et al. 2014; see also below). These sites
are also valuable from the point of view of geotourism
(DOWLING & NEWSOME 2010; NEWSOME & DOWLING
2010; DoOowLING 2011; GrAY 2013; HENRIET et al.
2014; BRUNO et al. 2014; RuBAN 2015). Geotourists,
who may include nature enthusiasts, students, amateur
scientists, or professionals on vacation or participat-
ing in conference excursions (see also HOSE 1996,
2000; HOSE & WICKENS 2004; DOWLING & NEWSOME
2010), are excited by the possibility of seeing features
that reflect the history of the Earth, its ancient life, and
past environments. The modern increase in geot-
ourism activities on the international scale (DOWLING
& NEWwWSOME 2010; NEwSOME & DoOwLING 2010;
DowLING 2011; HoSE & VASILIEVIC 2012; RUBAN
2015) contributes to the importance of palaeogeo-
graphical geosites as tourist attractions. Deeper inter-
est in the Earth’s dynamics stimulates curiosity in
phenomena more complex than solely collecting min-
erals and fossils.

This paper continues a discussion started in previ-
ous papers by BRUNO et al. (2014) and HENRIET et al.
(2014). In this brief review, we address three topics
related to palaeogeographical geosites and geot-
ourism:

1) the importance of palacogeographical geosites

for increasing climate change awareness;

2) the challenges of facilitating and managing geo-

tourism;

3) the opportunity of including multiple palacogeo-

graphical geosites in guided excursions.

Our goal is to alert specialists in geology as well as
geoconservation to the immense potential of palaeo-
geographical geosites for geotourism development.
However, we do not intend to propose something new
to tourism. In contrast, we consider that brochures,
guided excursions, and other “standard” attributes of
tourism activity can be employed successfully for the
purposes of palacogeography-based geotourism,
which itself is a kind of novelty.

Terminology

The terms “geoheritage” and ‘“geosites” were
defined by ProGEO. Geoheritage “encompasses the
special places and objects that have a key role in our
understanding of the history of the Earth - its rocks,
minerals and fossils, and landscapes” (WIMBLEDON &
SMITH-MEYER 2012, p. 18). A geosite is “a key local-
ity ... or area showing geological features of intrinsic
scientific interest, features that allow us to understand
the key stages in the evolution of the Earth”
(WIMBLEDON & SMITH-MEYER 2012, p. 19). Our defi-
nition of geotourism follows HosE (2000), DOWNLING
& NEWSOME (2010), and HOSE & VASILIEVIC (2012).
Generally, geotourism refers to any kind of tourism
activity related to geoheritage.

The value of palacogeographical features and even
the palacogeographical type of geoheritage are widely
recognized (WIMBLEDON et al. 2008; REYNARD et al.
2007; BruscHI & CENDRERO 2009; RUBAN 2010; Bru-
NO et al. 2014). We follow the relevant definitions pro-
posed by BRUNO et al. (2014). Particularly, palaeogeo-
graphical geosites are understood as “geological herita-
ge sites that represent paleoenvironments in general or
highlight particular paleoenvironmental features, which
are of special interest for science, education, or tou-
rism/recreation” (BRUNO et al. 2014, p. 301). The use of
these geosites for the purposes of geotourism is defined
provisionally as palaeogeography-related geotourism.
Palacogeographical geosites are diverse, and several
subtypes can be distinguished (BRUNO ef al. 2014).
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Palaeogeographical geoheritage and
climate change awareness

Palacogeographical geosites serve several tourism
purposes (Fig. 1). Among these purposes, increasing
public awareness of climate change is of crucial impor-
tance. Anthropogenically-induced global climate
change (labelled commonly as “global warming”) will
be a serious and growing challenge for our species
(HouGHTON, 2009; see also general discussions in
DIMENTO & DOUGHMAN 2007; PROTHERO 2011;
ZALASIEWICZ & WILLIAMS 2012). Therefore, increasing
the awareness of policy-makers and the general public
about this challenge is an urgent task (e.g., SHEPPARD
2005; DIMENTO & DOUGHMAN 2007; HouGHTON 2009;
WHITMARSH et al. 2011; BICHARD & KAZMIERCZAK
2012; LIBARKIN et al. 2012; PIDGEON 2012; RATTER et
al. 2012; TiLLER & SCHOTT 2013; LIESKE et al. 2014).

—Jp facilitate geotourism programs
— diversify ecotourism programs

— support geoconversation, nature protection
and geoethics*

—3p promote knowledge on environmental change

PALAEOGEOGRAPHICAL
GEOSITES

— increase awareness of climate change

Fig. 1. Tourism utility of palacogeographical geosites. Per-
spectives of such geosites go far beyond communication of
‘purely’ palaeogeographical information. * See PEPPOLONI
& D1 Capua (2012) for discussion of geoethics.

Palaeogeographical geosites can preserve informa-
tion about ancient climates (BRUNO et al. 2014). Some
geosites exhibit features that reflect climate extremes
reached in the past, providing clues for understanding
the factors that trigger unusual climatic regimes, and
demonstrating the consequences of icehouse and
greenhouse conditions. As shown by ARCHER (2008),
Hay (2011), and BOTTJER (2012), extreme climate
shifts that are comparable to current climate change
and its consequences can be found in the geological
history of our planet. Palacogeographical geosites
could, therefore, serve as educational tools, facilitat-
ing public awareness and comprehension of past and
current climate change, and stimulating mitigation
and adaptation efforts. For instance, fluvial deposits,
palaeosols, and fossils preserved at the Agate Fossil
Beds National Monument (Nebraska, USA) document
significant climatic fluctuations and their ecological
ramifications from the Oligocene into the Holocene
(JOHNSGARD et al. 2007).

Similarly, marine terraces that border many Italian
coasts were formed by frequent marine transgressions
and regressions during Pleistocene glacial and inter-
glacial phases. These terraces (e.g., BIANCA et al.
2011), which are currently exposed high above sea
level, contain an abundance of molluscs and corals,
providing evidence for how climatically induced sea-
level changes (balanced with local tectonics) can
affect nearshore ecosystems (CAROBENE & DAI PrA
1990). The corestones, or boulders, of the Sila Massif
(Calabria, Italy) provide another example of fluctuat-
ing climate in the past. These boulders are embedded
in roughly 100 m of saprolite and regolith of granitoid
and low-grade metamorphic rocks, representing
ancient tropical weathering on a massive scale
(GuzzeTtTA 1974; see LE PERA & SORRISO-VALVO 2000
and SCARCIGLIA et al. 2005 for the other explana-
tions). In Puglia (Italy), the most part of the coast is
characterized by numerous caves result of interaction
between the karstic phenomena and sea level fluctua-
tions during glacial and interglacial episodes of
Quaternary (CANORA et al. 2012). In the same region,
red bauxite deposits fill old palaecokarst basins devel-
oped in the Bari Limestone (mid-Cenomanian) during
the continental meso-Cretacic phase. These deposits
represent residual rocks that occur on carbonate rocks
formed in tropical to sub tropical climates (BARDOSSY
1982). The bauxites mark local or regional unconfor-
mities associated with subaerially exposed carbon-
ates. These deposits are important for provenance
studies (Boni et al. 2012) and palaeogeographic
reconstructions (MONGELLI et al. 2014). A similar
example can be found at the famous Giant’s
Causeway World Heritage Site, Ireland. Here, a thick
palaeosol between Paleogene basalt lava flows pro-
vides evidence for a tropical palaeoclimate in a place
that currently experiences temperate conditions (LYLE
1996, SmiTH 2005). Such sites can facilitate public
understanding of the magnitude of regional changes in
climate as well as climate extremes.

Challenges of palaeogeography-related
geotourism activities

The necessity of professional interpretation for geo-
heritage is a serious challenge for geotourism because
many visitors of geosites and geoparks are occasional
tourists with no background in the Earth Sciences
(Hose 1996, 2000; HOSE & WICKENS 2004). This is
particularly true for palaecogeographical geosites, which
are inherently complex. “Palaeogeography” could
potentially become a key word attracting tourists, but
these tourists will need to know what this word means.
Understanding the preserved feature may be beyond
the abilities of most people without proper guidance.
Geoscientists offer interpretation of features that are not
easily visualized by ordinary visitors.
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In addition, these sites may appear unspectacular,
and therefore would be unlikely to generate excite-
ment, with some exceptions. Providing an explanation
for the connections between observed rocks and fos-
sils with environments and ecosystems of the past and
present to such geotourists is crucial. The above-men-
tioned Agate Fossil Beds National Monument offers
an excellent example of proper tourist guidance. Park
visitors are presented with abundant information
about the geologic history of the site, the palaeocli-
matic and paleoenvironmental information it pre-
serves, and the ecology of its fossil mammals
(http://www.nps.gov/agfo/naturescience/).
Conversely, a well-established tourist trail offering a
360° panoramic view of the Oshten Mountain, which
is an impressive Late Jurassic reef in Mountainous
Adygeja (Western Caucasus Russia) with outstanding
heritage value (BRUNO et al. 2014), lacks any accom-
panying interpretative information. This trail is used
daily by dozens of tourists travelling individually or in
groups, generally for holiday outdoor recreation, but
also for adventure tourism and ecotourism. However,
without a guide or any interpretative signs, few visi-
tors will recognize that the exposed carbonate rocks
and their fossil content preserve an ancient coral reef.

There are many interpretative approaches that could
be used in geotourism to help the public appreciate
palaeogeographical geosites. These include distribution
of posters and brochures (these have been used success-
fully in many countries for decades - e.g., PURI & VER-
NON (1959); for the general importance of brochures in
tourism see MOLINA & ESTEBAN (2006) and QUELHAS
BriTto & PrATAS (2015)), installation of interpretative
signs, and interpretation by professional excursion guides
(see HosE (2000), HUGHES & BALLANTYNE (2010), CAR-
DOZO MOREIRA (2012), and GORDON (2012) for an eval-
uation of the efficacy of these approaches). An example
of a well-designed and useful brochure is the field guide-
book to the “Jurassic Coast”, which is a famous World
Heritage Site in southern England. This brochure pro-
vides informative explanations of geological features
exposed at the site, for instance Triassic cross-bedding
and Jurassic tree stumps that were preserved due to algal
growth on ancient trees (WESTWOOD 2011; BRUNSDEN
2013). On-line tools may also work well for the purpos-
es of palacogeographical interpretations™ .

In our opinion, interpretative approaches to palaeo-
geographical geosites are most useful if they provide
visitors with modern examples to visualize palacoen-
vironments and palaeoecosystems. This requires some
simplifications and imagination, but finding approxi-
mate analogues is possible, even for ancient environ-
ments and ecosystems (e.g., RUSSELL 2009). On rare

occasions, such analogues might exist near the inter-
preted geosites, which is an outstanding opportunity
for geotourism. An example is the Merzhanovo sec-
tion (northern Azov Sea, southwestern Russia), where
upper Miocene deposits representing a cliffed coast
facies are exposed in a modern steep slope situated on
a very similar seashore (RUBAN 2011). Such coinci-
dence of palacogeographical phenomena with their
modern analogue(s) greatly facilitates visitor compre-
hension. Additionally, souvenir vendors, local restau-
rants, etc. may offer products explaining the essence
of palacogeographical geosites and promoting deeper
knowledge (cf. the idea of “geoproducts” presented
by RODRIGUEZ & NETO DE CARVALHO (2009)). For in-
stance, the traditional food of the Adygejans is sold at
the tourism destination “Rufabgo” in the Western
Caucasus (Russia), which is known for its splendid
waterfalls as well as outstanding geology (see below).
Boxes with this food accompanied by an explanation
could potentially be used to promote the picturesque
geological features of the canyon, including those
linked to palacogeography.

Geosites where a person or family can actively view
or take part in scientific research can also greatly en-
hance public appreciation and awareness of these valu-
able natural historic resources. With increased public
interest follows the increased likelihood of preservation
of important geosites (although without proper conser-
vation measures, there is also the increased potential for
geosite destruction). An excellent example of a geosite
where visitors can view scientific research is the
Dinosaur National Monument (Colorado and Utah,
USA) (www.nps.gov/dino/parkmgmt/statistics.htm).
This actively excavated palaeontological site works
like a museum in the field. The site contains an enclo-
sure of a large quarry of fossils comprised of hundreds
of bones from 10 different species of dinosaurs and
has an open viewing area for visitors to see how an
active, scientific dig site works. Archaeological mate-
rials such as petroglyphs and pictographs from local
Native Americans are also available for viewing.

At some geosites, visitors are given the opportunity
to receive rudimentary training in fieldwork methods
and then participate in the scientific process. For exam-
ple, the Two Medicine Dinosaur Center (Montana,
USA) is dedicated to hands-on education of the public
through experience in active scientific research
(www.timescale.org/about.html). Visitors are trained in
some of the basics of geological and local history as
well as palaeontological field prospecting, and then par-
ticipate in documenting, uncovering and relocating
dinosaur bones to the museum. All fossils and documen-
tation are retained by the museum for scientific study

* http://travel.nationalgeographic.com/travel/sustainable/about_geotourism html,

http://thecentralcascades.com/explore/?map,
http://www.naturbornholm.dk/top/forside.aspx)
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and perhaps later museum display. At places like this,
visitors gain a clearer understanding of various aspects
of the procedures used to properly find and excavate
fossils as well as how excavated material can be utilized
to enhance scientific knowledge. They also gain an ap-
preciation for the importance of this type of work, inclu-
ding the value of documentation and site preservation.

Similar to other geosites (GRAY 2013), palacogeo-
graphical geosites are prone to anthropogenic influ-
ences. An increase in their exploitation for geotourism
purposes can have negative consequences, including
irreparable damage. This concern can be clearly seen
in Iceland, where geotourism is greatly on the rise in
response to the decline of traditional economies, such
as fishing, and the country’s 2008 banking crisis
(BRAUN 1999; JOHANNESSON & HUULBENS 2010).
Iceland’s sits directly on the Mid-Atlantic rift and
resides on two tectonic plates and a hot spot. This
unique geographic setting offers numerous nation-
wide opportunities to see active volcanoes, geother-
mal phenomena (i.e. geysers and “mudpots”), and gla-
ciers (DORASZPOSDOTTIR 2010). These geological
phenomena make Iceland an important geotourism
destination (it should be noted that large quantities of
visitors to a few popular attractions can endanger the
natural environment and ecosystems surrounding sites
there (JOHANNESSON & HUBENS 2010)).

Attempts to minimize anthropogenic influences
may be challenging. The community of the largest
Westman Island, Vestmannaeyjar, is currently con-
structing a state-sanctioned museum at the remains of
several partially-excavated homes that were buried
during the last large volcanic eruption in 1973. This is
a useful and informative way to observe how the envi-
ronment is perturbed by a natural hazard as well as
exploit a devastating natural phenomenon.

Despite the above-mentioned problems, it should be
noted that promoting awareness of palacogeographical
heritage in schools and other educational centres can
increase the awareness of regional residents and visi-
tors to the heritage value of these sites and the necessi-
ty of their protection, including safety and conservation
concerns (e.g., PROSSER et al. 2006). Among other ben-
efits, this increased awareness may help reduce the
need for excessive signage or protective barriers.

Consideration of the consequences of geotourism
activities is very important at any geosite; proper pol-
icy and careful management are always required.
Such concerns, however, are typical for all kinds of
nature-based tourism (e.g., KRUGER 2005; STOLTON et
al. 2010). Unfortunately, the legal basis for adequate
management and conservation of palaeogeographical
geosites is ambiguous. As shown by some examples
(e.g., CAIRNCROSS 2011; TiEss & RuBaN 2013), even
those policies that recognize geoheritage as a special
legal category, frequently use very general terms, or
restrict the heritage to include only minerals and fos-
sils. Proper conservation of palacogeographical her-

itage will require a more comprehensive approach,
and, at the very least, recognition of the fact that geo-
logical phenomena exposed today represent impor-
tant, irreplaceable fragments of past environments.
Rapidly evolving geoconservation legislation in Eu-
ropean countries (WIMBLEDON & SMITH-MEYER 2012)
leaves a hope that the problem will be resolved suc-
cessfully. Additionally, development of an on-line dic-
tionary and thesaurus for proper and broadly-accepted
definitions of all terminology related to palacogeogra-
phy, geoconservation, and geotourism will help
improve existing policies. This would be a single
website maintained by an international organization
that would be accessible to both researchers and the
public from around the world (see example in
RAPISARDI et al. 2013). It should be noted that not
only specialists in geoconservation and geotourism
should be involved, but also stratigraphers and
palaeontologists. We envision that this on-line
resource would serve as a “participatory open space”
that is constantly updated following the growing re-
quests for revised terminology in this topic, combined
with linked data. Of course, edits to this resource
would require some moderation (e.g., to prevent the
development of superficial or incorrect definitions).
This is an effort that will probably require collabora-
tion between multiple research institutions, but would
likely have a large payoff. ProGEO has made a lot of
relevant developments (e.g., WIMBLEDON & SMITH-
MEYER 2012). Organizations like this may help to
establish research networks and resolve international
debates about terminology.

Potential for guided palaeogeographical
excursions

Because palaecogeographical geosites reflect vari-
ous palaeoenvironments and palaeoecosystems (BRU-
NO et al. 2014), a series of different geosites located
within the same territory could be combined to illus-
trate a more complete geological history or diversity
of ancient environments. For example, in the same
general area, there may be one outcrop that exhibits
Paleocene continental rocks and fossils, a second that
shows Eocene shallow-marine rocks and fossils, and a
third that exposes Oligocene deep-marine rocks and
fossils. If these outcrops are located close to one
another, they could be used to demonstrate the spec-
trum of regional palaeoenvironments associated with
bathymetrical changes through the Paleogene. In
other words, we propose that local or even regional
palacogeographical geosites can be linked to form
geotourism excursion routes. Due to the common ne-
cessity of professional geosite interpretation, such ex-
cursions would be most valuable if guided.

We use the excellent example of Mountainous Ady-
geja (Western Caucasus, Russia) to consider the oppor-
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tunities and challenges of organizing such excursions.
This geodiversity hotspot, recognized by RUBAN
(2010), would be ideal for palacogeography-related
guided excursions. The study area includes several
important geoheritage sites with palacogeographical
value, and it is a nationally important destination for
nature-based tourism and recreation.

We have selected five geosites for a proposed
palaeogeographical excursion route (Fig. 2). Specific
information about these sites has been previously pub-
lished (RUBAN 2010; PLYUSNINA ef al. 2015) and is not
repeated here. The main selection criterion is their sig-
nificant and complementary palaeogeographical
value. Following this route, a geotourist would be
exposed to a large spectrum of palacoenvironments
and their fossil assemblages preserved in sedimentary
rocks (Table 1). The one-day excursion would start at
the Khamyshki Section representing continental stra-
ta (geosite 1), then lead to the Little Khadzhokh
Valley with lagoonal sandstones and clays (geosite 2).
The excursion would next stop at two geosites repre-
senting shelf deposits (the Lago-Naki Highlands and
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the Rufabgo Canyon; geosites 3 and 4, respectively)
and finish at the Partisan Glade Section, where deep-
marine organic-rich shales outcrop (geosite 5).
Because of the loop-like configuration of its route
(Fig. 2), this excursion could be split into two parts
(Part 1: geosites 1 and 2; Part 2: geosites 3, 4, and 5)
or shortened (i.e., starting with geosite 2, where some
evidence of a continental palacoenvironment can be
demonstrated). This excursion would contribute sig-
nificantly to the local development of geotourism
because it provides an exceptional opportunity to
present information about the diversity of palacoenvi-
ronments that existed in Mountainous Adygeja.
Mountainous Adygeja is a significant Russian tourist
destination that is visited by numerous “occasional”
geotourists. Moreover, several large universities use
this territory for field educational programs in geolo-
gy, geography, and tourism. Thus, one should expect a
large number of visitors to potentially be interested in
learning about its geological past.

Undoubtedly, the possible palaeogeographical
excursion mentioned above should be guided.

Table 1. Geosites to be included into the possible guided palacogeographical excursion in Mountainous Adygeja (Western

Caucasus).
Geosite 1D Safety and
(see Fig. 2 Geosite affinity* Geological Age Interpreted Carrying accessibility
for and type formations palacoenvironment | capacity** [Ssueg R
location)

1 Khamyshki Section red-coloured Early?— | mountainous land 7-10 hectic traffic
(~5 km-long series silicilastic Middle on road,
of lengthy outcrops Molasse Permian unstable slope
along the road)

2 Little Khadzhokh sandstones and Late desiccated lagoon 5-7 wet and slippery
Valley (a few smal clays of Jurassic soil, possible
outcrops in the steep variegated colour stream flooding,
slope of the river valley) limited space for

visitors, ongoing
construction

3 Lago-Naki Highlands carbonates Late carbonate shelf 7-10 hectic traffic on
(~5-km series of small Jurassic road, unstable slope
outcrops in the roadcut)

4 Rufabgo Canyon folded carbonates | ?Early— | outer carbonate 7-10 insufficient space
(~1.5 km-long series with siliciclastic | Middle | shelf to upper part for visitors, crowds
of small and middle-sized | interbeds Triassic | of continental slope of tourists visiting
outcrops in the slopes (quasi-flysch) the Rufabgo
of the canyon) Waterfalls

5 Partisan Glade Section | Dark-coloured Early— | deep-marine 10-15 | unstable slope,
(~10 km-long series of | shales with Middle | oxygen-depleted poor quality of
lengthy outcrops in the | siderite concretions | Jurassic | setting of some parts of the
roadcut) intercalated with ontinental slope road

medium-sized
siliciclastics
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Fig. 2. Outline of a possible palacogeographical excursion in the Mountainous Adygeja (Western Caucasus). Numbers for
photos correspond to geosite numbers on the map. See Table 1 for geosite names and more details.

4

Professional geologists may understand the geologi-
cal setting without guides. However, students and var-
ious non-professional visitors would need some
explanation of what the observed deposits and fossils
mean. For instance, understanding the nature of
Triassic quasi-flysch strata (e.g., GAETANI et al. 2005)
or Jurassic lagoonal and carbonate platform deposits
(e.g., RuBaN 2006) might be difficult even for geolo-
gists. This proposed excursion might be especially
suitable for a conference field experience or a student E
field trip. Professional guidance could be provided by S e
the staff of a university camp (specially created for (2804 m)
student field practice), which is located in the midst of e
the considered territory, or by the staff of the Cau-
casus State Natural Biosphere Reserve that is situated
in southern Mountainous Adygeja. Interpretative
signs installed near the geosites may also help,
although their efficacy would be limited.

The other possibility for palacogeography-related

Big Tkhatch Mt WL
(2358 ) [NNRRSE—

geotourism in Mountainous Adygeja exists in the
Lago-Naki Highlands. There, on the top of the Sto-
nesea Range, one can observe a 360°-panoramic view
of the mountains of the Western Caucasus. Two tall

Fig. 3. Big Tkhatch Mountain (1) and Oshten Mountain (2),
which are Late Triassic and Late Jurassic reefs, respective-
ly, are visible from the same place on the top of the
Stonesea Range of the Lago-Naki Highlands.
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mountains are visible: the Big Tkhatch Mountain and
the Oshten Mountain (Fig. 3). Both are ancient reefs
of Late Triassic and Late Jurassic age, respectively.
Thus, a geotourist can view the carbonate build-ups of
different palaeoseas in one place by just turning the
head. This site has great potential as a geotourism
locality. However, the importance of this panoramic
view for understanding the latter cannot be under-
stood without professional guidance.

Organization of guided palaeogeographical excur-
sions faces an additional challenge, which is not lim-
ited to Mountainous Adygeja. The carrying capacity
of geosites, which is used for the purposes of crowd
management and stipulates the maximum number of
visitors that can visit a site at once (JIN & RUBAN
2011), is very limited. Efficient communication of
palaeogeographical information requires small, com-
pact groups of tourists. The carrying capacity for
groups at selected geosites should always be carefully
considered when planning palacogeography-related
geotourism excursions (Fig. 4). The geometry of the
geosites, as well as safety and accessibility issues may
leave only a few places for groups to gather. In the
case of Mountainous Adygeja, the maximum size of a
group at any given locality should not exceed 10 per-
sons in most cases (Table 1), even if some of the
geosites (e.g., the Khamyshki Section) are very large
and can host dozens if not hundreds of individual vis-
itors. Of course, the accessibility and tourist percep-
tion of the above-mentioned (and all other) palaeo-
geographical geosites can be improved with “stan-
dard” geoconservation procedures like vegetation
removal (full or partial), renewal of road sections, etc.
(see PROSSER et al. 2006). Various factors that affect
the “natural beauty” of these sites should be also taken
into consideration (KIRILLOVA et al. 2014).

Conclusions

Palacogeographical geoheritage sites can facilitate
understanding of the Earth’s ancient environments and
ecosystems, and they can also enhance awareness of
past and future climate change. However, effective
communication of palaeogeographical information to
tourists requires professional explanation and use of
interpretative tools. Palacogeographical geosites can be
visited sequentially on guided excursions that enable
deeper appreciation of the geological past. An impor-
tant topic for further research is discussion of the
tourism potential of palaeogeographical geosites based
on quantitative assessment of tourist preferences.
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Pe3nme

OobejexTn reonacieha ca
najieoreorpagcKuM 3Hauyajem:
NepcneKTUBA reoTypU3Ma Ha MPUMepPUMa
Anureja naanuna (Pycuja)

[Taneoreorpadcke wHMOpMaIHje cy cadyBaHe Yy
MHOTHUM 00jexTiMa reoHacieha (reoodjextn). [lameo-
reorpad)cki 00jeKTH TeoHaclieha ce pas3nmuKyjy of
IPyTUX THIIOBa TeoHacieha mo Tome jep campixe Ko-
pHCHE MOJaTKe O MallcoCpeTUHaMa, Male0eKOCUCTe-
mMuMa U Ap. OBH 00jekTH cy Takohe KOpHCHHU ca
craHoBHITa reotypusma. [laneoreorpadcku objexTn

reoHacieha ¥Majy BHUIIECTPYKH 3HA4a] 32 TypH3aM.
[ToceOHYy MaXKy jaBHOCTH 3ay3uUMajy KIMMAaTCKe
IIpOMEHE KOje Cy OJ U3y3eTHOT 3Havyaja.

I'mob6anHe KIMMaTCKe IPOMEHE MPOY3POKOBaHE aH-
TpororeHuM (akTopM (IO3HATE Kao “TIo0ajTHO OTo-
IUbaBame’’) Ouhe 030mJbaH M cBe Behm mpobiem 3a
caBpeMmeHOr 4yoBeka. Heku objextm reonacmeha og-
CIIKaBajy KJIMMAaTCKe EKCTpeME W3 MPOIUIOCTH U
oMmoryhapajy Oospe pasymeBame (hakTopa KOjU CY
MPOY3pOKOBaIM HEOOWYHE KIMMAaTCKe YCIoBe, a
Takol)e yka3dyjy W Ha MOCJIeaulle Koje HAcTajy yclien
edekara jemeHWX W crakieHnx Oamra. Crora, ma-
neoreorpad)cki 00jekTH OM MOIVIM Ja MOCITyXe Kao
eIyKaTHBHO CPEJNICTBO, moBehaBajyhu cBect jaBHOCTH
0 aKTyeIlHUM KIMMAaTCKAM IpOMeHaMa Kao W OHHMMa
KOje Cy ce JelaBaie y MpOIUIOCTH, MOACTHIyhu mpu
TOME WHUIM]aTUBY 32 CMamemhe II00AIHUX KIMMaT-
CKMX TpoMmeHa. HeomxomHa je cTpydHa HWHTepIIpe-
Talyja reoHaciela 1 oHa mpeACcTaBiba MPaBH H3a30B
3a TeoTypu3aM C O3UpOM Ja Cy MHOTH TOCETHOIH
reoo0jekaTa ¥ TeonapKoBa TYPHCTH KOjH HE MOCENYjy
JIOBOJBHO 3Hama O HaykamMa o 3emsbu. OBO ce Ha-
pOYHNTO OHOCH Ha majeoreorpadcke o0jexTe reoHa-
cieha Koju cy 1Mo CBOjOj MPUPOTU BeOMa KOMILIEKCHH.
“Ilaneoreorpaduja” Moke MOTEHIHjaTHO MOCTATH
KJbYYHa ped 3a MpHUBIaYCHE TypHCcTa amu Oymayhm
Typuctn Ou Tpebano na Oyay yIo3HaTH ca 3HaYeHheM
Te peun. PazymeBame KapakTepUCTHKA KOje MOCEenyjy
objextn reonacineha 3a BehwHy JByam je TemIKO
pa3yMJbHBO 0€3 CTPYUYHOT 00jalllbermba.

l'eono3u mory ma moHyne oOjamimema OHHX Ka-
pakTepucTHKa Treooljekara Koje oOWyaH TMOCETHJIAll
HE MOXKe JIako Ja youd. [locToje MHOTH pa3inuyuTH
MIPHUCTYTH 3a o0jallmaBame Mmaneoreorpad)CKux reo-
oOjexara. HajkopucHuju mpucCTynu Kojuma ce 00ja-
[IFhaBajy najgeoreorpadcku reoo0jeKTH Cy OHU KOjH
oMoryhyjy mocetnoiy na Kpo3 caBpeMeHe IpuMepe
CTeKHe 00Jpy CIMKy O IajeocpendHama W I1alieo-
exocuctemMuma. OBakaB MPUCTYM 3axTeBa onxpeheHo
ynpomrhaBame u yrorpeOy MaITe, aji CBakako Ja je
Moryhe Hahm oaroBapajyhe mpumepe 3a HeKaJallme
cpennae u exocucremMe. C 003upoM 1a Taieoreo-
rpadckn 00jeKTH ofpaxaBajy CIUKY pPa3IHIUTHX
najeocpenHa 1 Malle0eKOCUCTEMa, HEKOIHUKO pasiIi-
YUTHX Teoo0jekata KOju ce Hallaze Ha MCTOj O0NacTH
MOTY J1a ce KOMOWHYjy Kako OW ce CTeKJia IITO TOT-
IyHHWja CIIUKA T€OJIONIKE MCTOPHje WIH Pa3HOBPCHO-
CTH HeKaJammbuX cpeanHa. Onyad mpuMep 3a OBO
cy Anwreja mnannae (3anagau Kaskas, Pycuja) xoje
JI03BOJbABajy Jla pa3MarpaMo MOTYRHOCT W M3a30B 3a
OpPTraHM30Bamk-e TAKBE EKCKyp3Hje. 3a MPEeIOKEHY 1a-
neoreorpad)cKy eKCKyp3ujy u3adpaHo je met reoo0je-
kara. TokOM OBe €KCKyp3Hje TeoTypucTuMa Ou Omo
MOKa3aH BENWKH Opoj MajleocpenrHa 3ajefHO ca
BXOBUM (DOCHITHUM 3ajeHuIlaMa Koje Cy cadyBaHe Y
CeIMMEHTHUM cTeHama. JeTHOIHEeBHA eKCKyp3Huja Ou
3amovena ca Kamumkum mpodmiioMm koju je mpeacra-
BJh€H KOHTHHEHTAJHHM CIJIOjeBMMa, a 3aTuM Ou ce
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obunuia qonmaa Mana Kams3xok ca maryHCKUM cenn-
MeHTHMa U mrHaMa. Eckypauja Ou ce 3aTuM 3aycTa-
BHJIa Ha JIBa Te000jeKTa MPEACTaBILEHUM IIEIPHIM
cenuMenTMa (y3Bumiewe Jlaro-Haku u xamoH Py-
(abro) m 3aBpmmia kox mpodmra IlapTuzanckor
MPOTUTaHKA, TJle Cy OTKPUBEHH JYOOKOMOPCKH aje-
BpPOJUTH OOTaTH OPraHCKOM MarepujoM. 300T pyTe
KOja je KpHBY/IaBa eKCKyp3Huja MOoXke OUTH ToJIeJheHa Y
nBa genma win ckpahena. Exckypsuja Om 3HauajHO
JOTIPHHETIA JIOKATHOM Pa3B0jy Te0Typr3Ma jep mpyxa
M3y3eTHY MOTYYHOCT 3a IpeACTaBlbamke WH(pOpMa-
[I{ja 0 Pa3HOJIMKOCTH TMAIeOCPEIHA KOje IMOCTOoje Ha
Anureja maanHaMa. HecyMIbHBO fa TIpeyiokeHy To-
pe TOoMeHyTy maneoreorpadcky eKCKyp3Hujy Tpeda
peanuzoBatu. llpodecmonanan reomo3m Mory nma
pasymejy reonomky rpaly u 6e3 Bogmha. Mehyruwm,
CTyIeHTHMa W He TpodEeCHOHATHHUM MOCETHOIMMA
6mto O6u MoTpeOHO 00jaCHUTH 3HAYEHHE TIOCMATPaHNX

ceaumeHara u ¢ocuna. [Ipyra moryhHoct maneoreo-
rpadckor reoTypusMa y Annreja miaHHHaMA j€ y3BH-
meme Jlaro-Haku. Ha Bpxy manunckor BeHua Cro-
Hecea Ipy’ka ce MOryhHOCT TaHOPaMCKOT TIOTJIe A Off
360° na mnanuHe 3anagHor KaBkaza. Mory ce nocma-
TpaT JBa BUCOKA y3BUIIEHe: Bennka Tkau mnaHnuHa
n OcxreH miannHa. O0a TMpeacTaBibajy cTape Cupy-
JTIOBE TOPH-ET TpHjaca U Topme jype. Tako, reoTypuctu
MOTY BHJETH KapOOHATHE TBOPEBHHE pPa3IMUUTUX
rajeoMopa Ha jeTHOM MECTY.

[IpunukoMm TUTaHWpama Mmaneoreorpa)CKux TeoT-
YPHUCTHYKHUX EKCKyp3uja Tpebanmo OW MakJbUBO WC-
TUTaHUpaTh Opoj MoceTHIana y rpymaMa 3a oapehene
reoobjekre. OOk reoo0jekra kKao W HEroBa 0Oe3-
0eTHOCT W MPUCTYIAYHOCT OCTaBJha Ha PacIojaramy
CcBera HEKOJIMKO JIOKaJUTeTa Ha KOjUMa Ce MOTy
OKYTIUTH TPYIIE.

b. P.





