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The International Congress of Speleology is 
an important event not only for the participat-
ing speleologists, but also for those who are 
awaiting news about underground explora-
tions which are published after the Congress. 
Australian underground is almost unknown for 
Slovak cavers, however, the problems which cave 
explorers face are perhaps the same everywhere. 

We all ask questions such as ‘How to find  
a continuation of existing passages?’ or ‘Which 
secrets are hidden inside?’. In Australia as well 
as in the Europe caves are one of the last places 
on our planet which are not penetrated by 
our civilisation and still remain unconquered. 
There is no cell phone signal or any means of 
transport which could carry us through rug-
ged corridors. Every visit in a wild cave allows 
people to touch the vast space of original, real 
world, unspoilt by the modern age. Present is 
an authentic microcosm shaped only by na-
ture. The underground environment brings to 
speleologists tough, but meaningful obstacles, 
similar to those James Cook was facing on his 
voyage to Australia. 

Cavers explore and learn about the under-
ground spaces where immense natural and 
cultural treasures are hidden. Many discoveries 
which may be of a great significance for scien-
tific research are still waiting for us. 

On the other hand, even the most careful 
research causes irreversible changes in caves. 
Biotope, geotope or even archaeological find-
ings can be easily damaged and in Australia 
you surely share the same worries. 

How far can we go in speleological research? 
Is it justifiable to open new corridors at the 
expense of devastation of the original caves? 
Where is the threshold of what is acceptable 
during underground exploration? Should we 
not sometimes give up our ambitions and 
leave the questions unanswered for the next 
generations? Slovak cavers hope that the dis-
cussions during the Congress will also touch 
these questions. 

Slovakia has a total area of 49 036 km² 
out of which 2 700 km² correspond to Karst 
regions mainly consisting of quaternary lime-
stone and dolomite. In the central register of 
Slovak caves, maintained in accordance with 
the Nature Conservation Act by the Slovak 
Museum of Nature Protection and Speleology 
(founded in 1930 as a speleology institution), 
there are 7,283 caves and abysses with total 
length of approximately 500 km. 

Karst areas in Slovakia are researched pre-
dominantly by members of the Slovak Speleo-
logical Society, who are organized in smaller 
local units covering the whole area of Slovakia. 
Our cavers collaborate extraordinarily well on 
underground exploration with Czech, Polish 
and Hungarian colleagues, with whom we 
share borders as well as karst areas. 

The history of the Slovak Speleological So-
ciety dates back to 1943 when it was founded 
as a section of Society of Slovak Hikers. As  
a founding member of The International 
Union of Speleology, Slovak Speleological So-
ciety can offer to the world of speleology 
not only natural beauties, but also scientific 
knowledge and the experience of our mem-
bers from caves exploration, which has been 
developing in our region ever since the Middle 
Ages. As early as the 19th century, extraordi-
nary caves formed by burnt and decayed trees 
previously engulfed in lava were explored and 
documented. 

Nowadays, more than 500,000 tourists a year 
visit one of the 20 caves in Slovakia which are 
open to the public. A significant number of 
these caves is operated by the Slovak Caves 
Administration, managed by the government, 
with four of the caves being administered by 
members of the Slovak Speleological Society.

I wish all participants of the Speleological 
Congress in Australia to enjoy a pleasant stay 
and to gain a lot of new information and in-
spiration.

Peter Holúbek chairman of the SSS
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1. Demänová Cave System 
Low Tatra Mts., Demänovské Hills 
Length: 41,463 m 
Depth: 196 m 

2. Mesačný tieň Cave 
Tatra Mts., High Tatra
Length: 31,840 m 
Depth: 451 m 

3. Stratenská Cave System 
Spiš-Gemer Ore-mountains,  
Slovak Paradise 
Length: 23,670 m 
Depth: 194 m 

4. Jaskyňa mŕtvych netopierov 
(Cave of Dead Bats)
Low Tatra Mts., Ďumbier
Length: 21,042 m
Depth: 324 m

5. Štefanová Cave
Low Tatra Mts., Demänovské Hills
Length: 16,720 m
Depth: 123 m

6. Javorinka Cave
Tatra Mts., High Tatra
Length: 11,936 m
Depth: 480 m

7. Jaskyňa zlomísk Cave
Low Tatra Mts., Demänovské Hills
Length: 11,248 m
Depth: 148 m

8. Skalistý potok Cave
Slovak Karst, Jasovská Plateau
Length: 8,215 m
Depth: 376 m

9. Hipman’s Caves
Low Tatra Mts., Demänovské Hills
Length: 7,567 m
Depth: 499 m

10. Domica – Čertova diera Cave 
System (a part of Domica – Baradla Cave 
System, 25,868 m long)
Slovak Karst, Silická Plateau
Length: 6,603 m
Depth: 70 m

List of the longest caves of Slovakia (May 1, 2017)
Ján Tencer

List of the deepest caves of Slovakia (May 1, 2017)
Ján Tencer

1. Hipman’s Caves
Low Tatra Mts., Demänovské Hills
Length: 7,554 m
Depth: 499 m

2. Javorinka Cave
Tatra Mts., High Tatra
Length: 11,936 m
Depth: 480 m

3. Mesačný tieň Cave
Tatra Mts., High Tatra
Length: 31,840 m 
Depth: 451 m 

4. Skalistý potok Cave
Slovak Karst, Jasovská Plateau
Length: 8,215 m
Depth: 376 m

5. Jaskyňa mŕtvych  
netopierov  
(Cave of Dead Bats)
Low Tatra Mts., Ďumbier
Length: 21,042 m
Depth: 324 m

6. Javorová Abyss
Low Tatra Mts., Demänovské Hills
Length: 2,322 m
Depth: 313 m

7. Jaskyňa v Záskočí
– Na Predných Cave System
Low Tatra Mts., Demänovské Hills
Length: 5,034 m
Depth: 284 m

8. Čiernohorský  
Cave System
Tatra Mts., High Tatra
Length: 2,360 m
Depth: 232 m

9. Kunia Abyss
Slovak Karst, Jasovská Plateau
Length: 933 m
Depth: 203 m

10. Tristarská Abyss
Tatra Mts., Belianske Tatra
Length: 600 m
Depth: 201 m

Mesačný tieň Cave. Photo: I. PapJaskyňa zlomísk Cave. Photo: L. Vlček
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The Brestovská Cave is one of the most re-
markable natural sights of the Western Tatras 
(Northern Slovakia). It is located near the vil-
lage of Zuberec, on the northwestern foothills 
of the Western Tatras, on the left side of the 
mouth of the valley of Studený potok Brook. 
The cave entrance is located at an altitude of 
867 m a.s.l.

The Brestovská Cave was created by an 
underground water flow in the Triassic light-
-colored Ramsaus dolomite with inserts of 
darker Gutenstein-type limestone, predomi-
nantly along tectonic faults. Dark gray Reiflin 
limestone are also visible locally. The ceiling in 
the highest part of the cave is controlled by the 
contact of Triassic carbonates with Paleogene 
dolomite and limestone-dolomite breccias (the 
base of the Borovian Formation). The cave was 
formed in the Middle and Late Quaternary in 
relation to the incision of the valley of Studený 
potok Brook. 

The cave has been surveyed to a length 
of 1,890 m. An underground stream flows 
through its bottom part and then appears on 
the surface, west of the cave, by the Brestovská 
Resurgence (Resurgence of the Števkovský 
Brook). It originates from the waters of the 
Studený potok brook and its tributary on 
the side of Volariská Valley, which flow from 

the main mountain ridge of the Western 
Tatras. On the permeable limestone and dolo-
mites the waters are lost to the underground 
through the cracks under the aggraded river 
bed and open sinks. Granite pebble and sand, 
deposited on the underground river bed, were 
transported into the cave from the non-karstic 
area of the main mountain ridge of the West-
ern Tatras. The eastern part of the cave behind 
the siphon, which leads under the side Volar-
iská Valley, is accessible only for divers.

The passages of the upper floor are 5 to 10 
m above the underground stream. The sculp-
turing of cave passages by running water in the 
phreatic zone is evidenced by numerous ceiling 
pockets, rock holes and windows. With the in-
cision of the river bed of Studený potok Brook 
on the surface, the groundwater level in the 
cave declined. The precipitation of dripstone 
and flowstone from seeping rain-fall waters 
was started in dry upper parts. The upper parts 
of the cave were occasionally flooded, probably 
at the time of the melting of mountain glaciers 
from the last glacial, which occured in the up-
per part of the valley of Studený potok Brook.

A series of sinkholes have been created 
above the underground stream between the 
Brestovská Cave and the resurgence. These 
funnel-shaped depressions formed after the 

Today, around 7,200 caves are registered in 
Slovakia, of which only 40 reach a length of 
about 1 km. The others are significantly shorter. 
All the caves were discovered and documented 
by volunteer cavers. Each cave is a property of 
the state and protected by the Nature and Land-
scape Protection Act. The administrative organi-
zation of all caves in Slovakia is the governmen-
tal organization State Nature Protection of the 
Slovak Republic – Slovak Caves Administration 
(SCA). The SCA also manages 13 show caves 
and oversees the others. 13 show caves are open 
to the public in the classical way: Belianska Cave 
in Belianske Tatry, Brestovská Cave in Western 
Tatras, Bystrianska Cave in Hron Basin, Demä-
novská Ice Cave and Demänovská Cave of Li-
berty in Low Tatra Mts. (Both of them are parts 
of the Demänová Cave System), Dobšinská Ice 
Cave in Slovak Raj Mts., Domica Cave in Slovak 
Karst, Driny Cave in Mala Carpathians, Gomba-
secká Cave in Slovak Karst, Harmanecká Cave in 
Veľká Fatra Mts. Jasovská Cave in Slovak Karst, 

Ochtinská Aragonite Cave in Revúcka Highland 
and Važecká Cave in Liptov basin, Brestovská 
Cave is the newest cave show of Slovakia, it was 
opened to the public at the end of 2016.

The Bojnická Hradná Cave is accessible as  
a part of a sightseeing tour of the Bojnice Castle. 
Another five caves are in the hands of private 
owners who rent them from the government. 
These are: Jaskyňa mŕtvych netopierov (Cave of 
Dead Bats) and Malá Stanišovská Cave, both in 
the Low Tatra Mts., Krásnohorská Cave in the 
Slovak Karst, the Bad Cave in Branisko Mts, and 
one speleodivers’ locality – a flooded shaft Mor-
ské Oko (the Sea Eye Cave) in Rimava basin. The 
thermal cave Parenica in the Štiavnické vrchy Mts. 
is open to the public within the spa treatment 
area, and at the entrance of the Prepoštská Cave 
near Bojnice Castle there is an archaeological 
site with an exhibition open to the public. A few  
smaller caves are open for visitors only for a few  
days in the year, for special occasions, e.g. Pružin-
ská Dúpna Cave in Strážovské Mts.

Show caves of Slovakia
Pavel Bella – Lukáš Vlček

Slovak Caves Administration– Slovak Speleological Society

Show caves in Slovakia: 1 – Belianska jaskyňa Cave, 2 – Brestovská jaskyňa Cave, 3 – Bystrianska jaskyňa Cave, 
4 – Demänovská jaskyňa slobody Cave (Demänovská Cave of Liberty), 5 – Demänovská ľadová jaskyňa Cave 
(Demänovská Ice Cave), 6 – Dobšinská ľadová jaskyňa Cave (Dobšinská Ice Cave), 7 – Domica Cave, 8 – Driny Cave,  
9 – Gombasecká jaskyňa Cave, 10 – Harmanecká jaskyňa Cave, 11 – Jasovská jaskyňa Cave, 12 – Ochtinská arago-
nitová jaskyňa Cave (Ochtinská Aragonite Cave), 13 – Važecká jaskyňa Cave, 14 – Krásnohorská jaskyňa Cave, 15 – 
Jaskyňa mŕtvych netopierov Cave (Cave of Dead Bats), 16 – Zlá diera Cave (Bad Hole), 17 – Malá Stanišovská jaskyňa 
Cave (Small Stanišovská Cave), 18 – Bojnická hradná jaskyňa (Bojnice Castle Cave), 19 – Morské oko Abyss (Sea Eye)

BRESTOVSKÁ JASKYŇA – another show CAVE  
IN SLOVAKIA

Pavel Bella – Lukáš Vlček – Dagmar Haviarová – Zuzana Višňovská – Ján Zelinka
Slovak Caves Administration– Slovak Speleological Society
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deposition of a large glacifluvial cone from 
glacial sediments redeponed from the former 
glaciated part of the valley.

Cave passages and halls are decorated by 
small stalactites and stalagmites, and flow-
stones. Microcrystalline forms of aragonite 
were also found in the cave. The average an-
nual air temperature in the entrance hall and in 
the passages along the underground stream is  
4.9 °C, and at the upper floor up to 5.4 °C.

Diverse and rich communities of aquatic 
invertebrates inhabit the underground river-
bed of Brestovská Cave as well as the adjacent 
resurgence. Diacyclops languidoides (Copepoda), 
Niphargus tatrensis (Amphipoda) and Bathynella 
natans (Syncarida) are typical relic aquatic 
species found in caves in the Tatras. Of the 
terrestrial invertebrates, the most remarkable 
are Mesoniscus graniger and Ischiposalis manicata, 
which are Carpathian endemites. Protaphorus 
janosik is considered to be a glacial relic and en-
demic to the Western Carpathians. Altogether, 
nine bat species have been found to hibernate 
in the passages of Brestovská Cave and in the 

vicinity of its entrance. Of these, Myotis myotis 
is the most common. It is worth mentioning 
that the Brestovská Cave is one of the north-
ernmost hibernacula of Rhinolophus ferrumequi-
num both in Slovakia and Europe.

The first mention of Stefkówka cave, (to-
day’s Brestovská Cave), and the nearby re-
surgence is from 1886 by the Polish botanist 
and Tatra explorer T. Chałubiński. In 1887, 
the pioneer of Tatra caving J. G. Pawlikowski 
wrote about his considerations of the cave’s 
accessibility for tourists. In the years 1923 
– 1925, within the Club of Czechoslovak 
Tourists Cave, the cave was investigated by 
captain Kopečný and a group of soldiers 
from the Dolný Kubín military crew. After 
the founding of the Slovak Speleological 
Society in 1949, J. Brodňanský, the founder 
of organized caving in Orava, was involved 
in the cave exploration. The first speleodiver 
action in the Brestovská Cave took place in 
1968. In 1979, the divers J. Kucharovič and 
V. Sláčik overcame the siphon and discov-
ered new parts of the cave. In 1981, these 
cave parts were measured by Z. Hochmuth, 
J. Kucharovič, P. Marek and V. Sláčik to the 
length of ca 900 m. Up to now, speleodiv-
ers have overcome seven siphons against the 
stream to a total length of 220 m. During 
the last decades, speleological research of the 
cave has been performed mainly by cavers 
from the Orava speleological group. Speleo-
divers continue to explore the connection of 
the resurgence with the cave.

The first intention to develop the Brestovská 
Cave for tourism purposes was included in the 
strategy of the development of Slovak caves 
in the years 1971 – 1985. The project for the 
tourist development of the cave was elabo-
rated based on the results of the complex cave 
research realized by the Slovak Caves Adminis-
tration in 2006 – 2007. Technical works in the 
cave started in 2015. The cave was open to the 
public on 31 August 2016. The tourist trail is 
434 m long. The cave is open from 2 January to 
31 December, each day except Monday and the 
off-seasonal technical break. As the cave is not 
lit electrically, every visitor must have a helmet 
and headlamp provided by the operator – State 
Nature Conservancy of the Slovak Republic, 
Slovak Caves Administration.

Accessible parts of the Brestovská cave.  
Photo: P. Bella, P. Gažík

Introduction
Mapping and modelling 

the complicated geometry 
of caves is an extremely chal-
lenging task that has tradi-
tionally been undertaken by 
tacheometric surveying with  
a mining compass / clinom-
eter and laser measure or with 
a total station. These methods 
are excellent for capturing the 
general shape of a cave system 
but they are not suitable for 
high-speed, high-resolution 
mapping of complex surfaces 
found in this environment. 
Terrestrial laser scanning 
(TLS) technology is capable of 
acquiring millions of points 
represented by 3-D coordi-
nates, at very high spatial den-
sities on complex multifaceted 
surfaces within minutes (Fig. 
1A). In the last few years, ad-
vances in measurement speed, 
reduction in size / cost and 
increased portability of this 
technology has revolutionised 
the collection of 3-D data. 

After four years of research 
(2013 – 2017) within the na-
tionally funded scientific proj-
ect SPATIAL3D (spatial3d.sci-
ence.upjs.sk), we present results 
of highly detailed mapping 
and monitoring of a precious 
area of the Domica cave in 
Slovak Karst (Fig. 2). The cave 
is an UNESCO Natural World 
Heritage site and is part of the 
largest karst region in the West 
Carpathians. The total length 

Laser scanning and digital 3D modeling  
of the UNESCO Heritage Cave – Domica

Zdenko Hochmuth – Michal Gallay – Ján Kaňuk – Jaroslav Hofierka –  
Vladimír Sedlák – Alena Gessert – Dušan Barabas – Jozef Šupinský – Ján Šašak

Institute of Geography, Pavol Jozef Šafárik University in Košice, Slovakia  
& Speleoklub of the Pavol Jozef Šafárik University in Košice (Speleoklub UPJŠ)

Fig. 1. The Domica cave was mapped with a light weight FARO Focus 3D 
scanner even in narrow passages (A). Some parts of the cave were not acces-
sible for TLS and therefore they were remapped with traditional mine com-
pass/inclinometer (B) or laser distance meter on a tripod (C) to correct and 
extend the old surveys from 1950 – 60s (B).

Fig. 2. The part of the Domica show cave scanned by terrestrial laser scanning 
and perspective 3D view of the cave models with the digital model of the above 
terrain. The cave entrance coordinates in WGS84: 48.477806° N, 20.469927° 
E, 339 m a. s. l. The figure is adopted from Gallay et al. (2016).
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of the cave system is circa 5,400 metres, how-
ever, it does continue into the Aggtelek Karst 
region in Hungary as the Baradla cave with  
a combined length of 26,065 metres (Caverbob, 
2016). The Domica cave was formed by corro-
sive-erosive processes caused by surface fluvial 
water and temporary streams which sank un-
derground at the contact of the Middle Triassic 
white limestones and the Pontian fluvial-lacus-
trine gravel-sand-clay sediments (Bella, 2001). 

Research methods and data
The aim of the SPATIAL3D project super-

vised by prof. Jaroslav Hofierka was in generat-
ing a complex and highly detailed 3D model of 
a karst landscape where surficial and subsur-
face processes strongly interact. The purpose 
of the model was in dynamic modelling of 
environmental phenomena such as infiltration 
of water, floods, air temperature in high resolu-
tion in a geographic information system (GIS). 
For this reason, a wider area of Domica was 
flown with an airborne lidar (67 km2) and 1,600 
metres of the Domica cave system were mapped 
by terrestrial laser scanning (TLS) (Fig. 2). 

The collected ALS point cloud for the terrain 
data contains almost 2 billion of measured 3D 
point coordinates and the cave lidar dataset 
comprises over 11.9 billion of 3D points cap-
turing fine details of the cave morphology at  

a millimetre scale (Gallay, et al., 2015; Hofierka 
et al., 2017a). The cave was surveyed with TLS in 
5 days from 328 individual scanning positions. 
Semi-automatic registration of these scans was 
carried out using reference spheres placed in 
each scene and this method archived an overall 
registration error of 4 – 5 mm (1σ). Transforma-
tion of the final registered point cloud from its 
local coordinate system to the national carto-
graphic system, with an accuracy of 12 mm, was 
achieved by surveying four chequer board targets 
captured in the terrestrial laser scan survey with 
a GNSS receiver and using the stabilized control 
points from 1967 still preserved in the cave (Gal-
lay et al., 2015). Some parts of the cave between 
Čertova diera and Domica show cave were sur-
veyed with traditional methods (Fig. 1B) and also 
laser distance meter (Šupinský and Hochmuth, 
2016) (Fig. 1C). By this means, old surveys from 
1950s – 60s were made more precise and new 
corridors were also discovered (Hochmuth, 2016). 
The final TLS point cloud was used to derive  
a 3D surface model (Fig. 3) allowing for volumet-
ric and morphometric analysis of the cave surface. 

Results
Processing and modelling of the massive ALS 

and TLS data sets required distributed comput-
ing for which we modified the existing tools 
such as DEM surface interpolation, water flow 

Fig. 3. Domica cave 3D surface model viewed in 3D perspective showing the surface from outside. The view well 
depicits the morphology of a meandering ceiling channel. The model is coloured by the value of altitude above mean 
sea level which distribution is shown by the histogram. The 3-D geometry is orthogonally projected on the XY, YZ, 
and XZ planes. The size of the major and minor cells in the background grid is 20 and 5 m along all three axes, 
respectively. Note the f lat, horizontal ceiling levels projected on the vertical XZ and YZ planes. The figure is modified 
after Gallay et al. (2016).

Fig. 4. The Gothic Dome in Domica displayed as a 3D cave surface model viewed from a 3D perspective from outside 
(A) and from inside in detail (B). The model is rendered with grey tones of ambient occlusion which enhances per-
ception of the cave surface morphology including ceiling channels, pendants and anastomosing half tubes associated 
with the phreatic regime. The forms are shown in real in photographs (C) and (D). Presence of the speleoforms in the 
ceiling and walls of the Gothic Dome indicate paragenetic (antigravitational) development. The highest parts of the 
channels can be situated as high as 16 m (C, D) from the cave f loor. The figure is adopted from Gallay et al. (2016).



12 1317th Congress of the UIS, Sydney 2017 Bulletin of the Slovak Speleological Society Bulletin of the Slovak Speleological Society 17th Congress of the UIS, Sydney 2017

simulation or solar irradiation (Hofierka et al., 
2017c). The new tools are to be implemented in 
the open-source GRASS GIS (Neteler and Mi-
tasova, 2008). These very detailed ALS and TLS 
data sets enabled studying cave morphology 
across a multitude of scales (cm to km), includ-
ing the interaction of the land surface with the 
cave below and the related geomorphological 
and environmental processes (Gallay et al., 
2016; Hofierka et al., 2017b, 2017d).

Domica has a complex genesis during which 
several phases of corrosion, accumulation and 
erosion altered it. In some parts the cave evolu-
tion resulted in formation of ceiling channels, 
anastomosing half tubes, or speleothems or-
ganised vertically in different levels. Studying 
such complex environments traditionally re-
quires tedious mapping, 
however, this is being 
replaced with terrestrial 
laser scanning technol-
ogy. Laser scanning over-
comes the problem of 
reaching high ceilings 
providing new options 
to map underground 
landscapes with unprece-
dented level of detail and 
accuracy (Fig. 4A, 4B). In 
Gallay et al. (2016), we 
adopted traditional geo-
morphometric methods 
in a unique manner and 
also new methods used 
in 3D computer graph-
ics to better understand 
the palaeohydrography 
exploiting the benefits 
of high resolution cave 
mapping and 3-D mod-
elling of the Domica. By 
this means, we were able 
to study the hardly ac-
cessible speleoforms to 
support the theory of 
paragenetic (antigravi-
tational) formation of 
Domica (Fig. 4C, 4D). 
Continuous monitoring 
of water depth and air 
and water temperature 

on several profiles in the Domica cave by 
automated data loggers coupled with meteo-
rological monitoring around the cave enabled 
linking the overland flow with underground 
hydrology (Hochmuth and Gessert 2016). The 
results will be analysed in the future to explain 
the response of the underground water stream 
of Styx which drains the cave to the overland 
flow around the cave. Several times in recent 
years, major rainfall and snow thaw events 
have caused flooding in the cave (Fig. 5) and 
periods of drought have also caused the disap-
pearance of Styx from the cave.

Conclusions
The results of the presented research demon-

strate that the acquired airborne and terrestrial 

Fig. 5. Heavy rainfall in February 2016 caused major f looding in the Domica show 
cave (A). The event was simulated (B) using the parallelized version of the r.sim.
water module (Hofierka et al. 2017c) which enabled calculation of the water vol-
ume entering the cave and comparison with the records of hydrological monitoring 
(Hochmuth and Gesserrt, 2016).

lidar data sets open new dimension for speleo
logy and karst geomorphology by providing 
highly detailed and accurate 3D point data. 
3D point clouds themselves are useful for basic 
analysis such as measuring distances, creat-
ing profiles, visualization. Meshed 3D surface 
models bring more benefits when analyses of 
cave morphology or volumes are the main con-
cern. Also the meshed 3D cave surface models 
or raster-based digital elevation models are 
useful for simulating processes such as water 
flow. Integrating the georeferenced 3D models 
into a GIS database enabled us exploration of 
complex spatial interactions between landscape 
components and the cave system. The complexi-
ty of karst landscape can be studied across mul-
titudes of scale in future research. For example, 
one can infer cave genesis from parametrizing 
detailed morphology of speleothems and large-
scale forms such as anastomosing ceiling chan-
nels. The simplified cave 3D models are avail-
able via a web-interface of SPATIAL3D (2016).
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New investigations were made in the Do-
mica-Baradla Cave system in 2013 – 2014. 
The new researches were oriented mainly 
to the tectonic and geomorphological de-
velopment of the cave system and to the ac-
quirement of biological and microbiological 
knowledge of cave life. The Domica-Baradla 
Cave system traverses from Slovakia to 
Hungary, and in both states belongs to the 
most significant caves. The results of these 
researches were published in the monog-
raphy (Ľ. Gaál and P. Gruber, eds., 2014, 
Jósvafő, 512 pages). 

The Domica-Baradla Cave system cuts 
through almost the whole bed sequence of 
the Triassic age from East to West. Near to 
the eastern entrance in Hungary, the Lower 
Triassic marly shale is found in a little tec-
tonic wedge. In the underlying shale, there 
are uncovered beds of dark grey Gutenstein 
limestone, dolomite, and a mass of light 
Steinalm limestone. The dominant part of 

the cave system is developed in light grey 
Wetterstein limestone, which sporadically 
includes fossils such as ammonites, crinoids 
and green algae. These limestones are chemi-
cally pure and considerably karstified. The 
cave system was affected by the fault system 
oriented NE–SW and NW–SE, but in Domica 
Cave the fault system markedly appears in 
the direction of WNW–ESE. These tectonic 
faults controlled the main drainage channels 
of the cave system.

Three development levels are known in 
the cave system. The oldest was developed 

in the Pliocene period about 3 – 4 mil. years 
ago, which possibly correlates with the large 
Pliocene pediment preserved on both sides 
of the Jósva River valley in Hungary. The 
Quaternary development of the cave system 
was markedly inf luenced by uplifts during 
the Pleistocene age, with amplitude of more 
than 60 m. The medium level was probably 
formed at this time. The erosional poten-

Domica-Baradla Cave system  
on the Slovak – Hungarian border

Ľudovít Gaál
Slovak Caves Administratrion – OS Rimavská Sobota

Slovakia

Hungary

An overview of the Domica-Baradla cave system (black line)

tial of the underground stream named Styx 
and its lateral allochtonous branches were 
certainly inf luenced by quartz gravels of the 
Pliocene period cover near the cave system, 
however, the corrosive potential of the under-
ground stream also increased, mainly in the 
Pleistocene cold period when the water kept 
its ability to chemically dissolve for a longer 
time. Stagnation took place in the Middle 
Pleistocene for a while after the distinct 
deepening of the cave riverbed and during 
relative tectonic calmness. The main riverbed 
was widening at the sides. Sporadic vegeta-
tion during glacial times could not prevent 
the erosion, therefore gravels and sands from 
the Pliocene cover of the accumulation plat-
form were washed down to the underground 
spaces, which were filled up to the roof. This 
caused paragenetic modelling of spaces, with 
the formation of ceiling channels. Under-
ground spaces were emptied again only after 
the new uplift of the territory. Deepening 
water f low abandoned the old channel, and 
by cutting deeper, formed a new vadose pas-
sage. The formation of the lower level of the 
cave began. The presently known riverbed 

was probably coarsely formed in the Middle 
Pleistocene Age. Ponors were also functi-
oning on the accumulation platform, with 
side branches such as the branches from the 
Smradľavé Lake, Domický Brook, from the 
Demikov Ponor, and on the Hungarian side, 
the Csernai branch from the Csernai Ponor, 
Rubikon branch from Kis-Baradla Ponor, 
and the main entrance to Baradla with the 
branch of Acheron, etc. These new ponors al-
ready enabled the entrance of larger amounts 
of torrential waters into cave spaces.

The age of the main part of the rich cave 
speleothems is calculated as 100 000 – 130 000 
years.

The youngest third level of the cave system 
is known as Long Lower Cave (in Hungarian 
Hosszú-alsó-barlang) with the depth of 40 m un-
der the present riverbed of Baradla Cave. The 
lower caves are linked up by epiphreatic and 
vadose zones, connecting ducts that sharp-
ly descend or run vertically along the main 
branch. The cave system was filled by collapses 
resulting in autochthonous processes, in plac-
es where there was originally great space. Such 
events are rather typical in the Baradla.

Flowston den in the Domica Cave. Photo: P. Staník
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During these research-
es, several new cave spe-
cies of invertebrates were 
discovered in the cave sys-
tem. The overall number 
of determined species in-
creased to 500. The cave 
system is locus typicus 
for numerous rare species 
like Mesoniscus graniger, Du-
valius hungaricus, Niphargus 
aggtelekiensis and Pygmar-
rhopalites slovacicus Also of 
significant value is the 
worm species Helodrilus 
mozsaryorum, which lives 
constantly in water cov-
ered mud and has been 
found only in Baradla’s 
Short Lower cave. The 
cave system represents 
important biotope for 
16 species of bats; domi-
nant is the Mediterranean 
horseshoe bat (Rhinolo-
phus euryale), which forms 
colonies of 1000 – 2000 
units. 

The Domica-Baradla 
cave system is an impor-
tant part of the Slovak-
-Aggtelek Karst caves, 
which were listed as 
UNESCO World Heritage 
sites in 1995. Currently, 
1184 caves are known in 
the Slovak Karst, and 280 
caves are known in the 
Aggtelek Karst. The most prevalent are fluvio-
karstic (flowing water origin) caves such as Krás-
nohorská Cave, Hrušovská Cave, Gombasecká 
Cave, Kossuth Cave and Béke Cave. There are 
also vertical corrosion shafts in this karst area, 
which reach to 100 – 200 m deep. This can be 
well observed in the Almási, Szabó-pallag or 
Vecsembükk shafts in Hungary, as well as in the 
Malá Žomboj, Zvonivá jama and Obrovská Shaft 
in Slovakia.

Less frequent are also phreatic-corrosion 
caves (Ochtinská Aragonitová Cave) as well 

as the fault or crevasse type of caves. The 
World Heritage caves are extraordinarily rich 
with various types of speleothems. The Do-
mica-Baradla cave system belongs to the rich-
est occurrence of cave drums, which evolved 
through the hydrostatic pressure of water, 
some of which grow upwards from their base 
as well.

In more than 30 of the Slovak and Aggtelek 
Karst caves, the presence of prehistoric man 
has been detected. These findings point to at 
least 35,000 years of prehistoric culture.

Underground river of the Domica – Baradla Cave System. Photo: P. Staník

Introduction
Slovak Karst, part of the inner Western Car-

pathians, lies at the south-eastern border of 
the Slovak Republic. In 2002, because of this 
area’s valuable natural heritage, it was classi-
fied as a National Park. Over 1300 caves and 
abysses are hidden beneath its surface, while 
visitors can admire beauties of nature in three 
of them. The attention of cavers is focused on 
undiscovered places, which this territory still 
offers.

Gombasecká Cave is one of the most impor-
tant caves of the Slovak Karst national park. 
It is known mostly for the occurrence of thin 
straw stalactites. The cave was discovered on 
November 21 1951 by volunteer cavers – mem-
bers of the Slovak Speleogical Society (SSS). In 
1955, 285 m out of 1525 m were opened to the 
public. The cave is also used for speleotherapy 
as a sanatorium, focused on airway diseases.  
In June 2016, volunteer speleologists discov-
ered new underground spaces, and they re-
vealed beautiful speleothem passage fills.

The hydrological system  
of Gombasecká Cave  
and Silická Ľadnica Cave

The Gombasecká cave and Silická ľadnica 
(ice) cave are parts of the Silica-Gombasek 
underground hydrological system. Both caves 
are separated by, to date, an unknown section 
of the Black Brook.

Silická ľadnica cave lies in the Silická Pla-
teau at an elevation of 503 m. It is one of the 
most important natural phenomena in the 
Slovak Karst, because the glaciation at the 
entrance persists throughout the year. A faint 
f low (few l.s-1) of the Black Brook emerges in 
the huge spaces of the cave; the hydrological 
connection with Gombasecká Cave was con-
firmed using the water color experiment. The 
huge spaces are probably remnants of water 
f low in the paleolithic age.

The first cavers entered the Gombasecká 
Cave through the Black water spring, which 
lies on the edge of the Silická plateau at an el-
evation of 250 m. The members of SSS discov-

Newly discovered passages  
in the Gombasecká Cave

Tomáš Suchý – Ľuboš Suchý – Jozef Hetesi – Miroslav Šichula
Arachnos Slovenský kras

Location of the Slovak Karst in Slovakia
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ered underground river-shaped 
spaces, which in places are wid-
ened by collapses into domes 
and halls. Despite the effort 
of speleologists, the 1525 m 
length of the cave has remained 
unchanged for 65 years.

New discovery
There was a hypothesis that 

there should be the older de-
velopment levels in the Slo-
vak Karst, which should be 
the remnants of the paleo-
lithic water f low. This level 
should be 50 – 80 m above the 

Map of the Gombasecká Cave – sketch of new spaces

Well decorated passage on the upper level of the Gombasecká Cave.  
Photo: A. Hegedüs

present active watercourse, which was con-
firmed in other caves of the Slovak Karst (e.g. 
Drieňovská Cave). This level was a subject of 
our exploration.

A few years before, speleologists from 
Rožňava, with the intense cooperation of Jozef 
Hetesi, began researching the vertical fissures 
in Black Brook Canyon. On June 18, 2016, 
brothers Tomáš and Ľuboš Suchý climbed up 
to the older development level, which is ap-
proximately 45 – 50 m over the Black Brook, 
and discovered the system of the bigger halls. 
The newly discovered inactive level includes 
a great number of remarkable forms of flow-
stone fill. As well as traditional stalagmites 

and stalactites, there are flow-
stone shields and drums, and 
helictite speleothems, which 
are rarely found as fill in 
caves. Last but not least, the 
thin and fragile straw stalac-
tites, typical for the Gom-
basecká Cave, also occur here.

Currently, the mapping 
and documentation process 
is in progress. Even now, it 
is certain that the new spac-
es will exceed 500 meters in 
length. The total length of 
the cave should exceed 2000 
meters, and Gombasecká 
Cave should rank among the 
top 25 longest caves in Slo-
vakia. A sketch of the newly 
discovered spaces on Gom-
basecká Cave map is attached.

Conclusion
The Gombasecká Cave and 

Silická ľadnica Cave consist 
of one hydrological system, 
but they are separated by  
a so far unknown flow of the 
Black Brook. The air distance 
between known spaces is still 
about 3 km in a horizontal 
direction and about 100 me-
ters in a vertical direction. 
This fact invites further dis-
coveries.
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Karst and Caves of the Tatra Mts.
Pavel Bella – Lukáš Vlček

The Tatry Mts., the highest mountains of 
not only Slovakia, but also of the whole Car-
pathian‘s range, are well-known for their 
high and sharp rocky peaks, trog valleys and 
cystal-clear glacial mountain lakes. Karst 
areas are located here on both sides of the 
border between Slovakia and Poland. Sev-
eral caves of the Tatry Mts. are important 
from many points of view. The well-known 
Belianska Cave is open to the public. There 
is still potential for discoveries in several 
other cave systems.

From the geological point of view, the Tatry 
Mts. belong to the core Western Carpathian 
mountain range, with main ridges composed 
of granite rocks and crystalline shales. Mostly 
in the northern part of the mountains, lies  
a belt of folded and partly removed Mesosoic 
limestones, dolomites and other sedimentary 
rocks. Karst phenomena are connected mainly 
with good dissolvable limestones of the Be
lianske Tatry and Vysoké Tatry Mts., Červené 
vrchy Mts., group of Sivý vrch and the slopes of 
Roháče and Osobitá groups. The highest area 
above the upper limit of forest belongs to the 
high-mountain karst. The largest continual 

area of 74 km2 of karstic rocks is located in the 
Belianske Tatry Mts.

However, the Tatry Mts. are divided by deep 
valleys; exokarst is represented only by karren 
and a few sinkholes in lower positions of the 
terrain. More abundant are endokarst phe-
nomena – caves. To date, more than 350 caves 
have been discovered and documented in the 
Tatra Mts. Almost 2/3 of the caves are located 
in the Belianske and Vysoké Tatry Mts. Three 
of the caves were declared national natural 
monuments – Belianska Cave, Brestovská Cave 
and Cave Javorinka. In higher altitudes the 
caves are only sparsely filled with dripstones, 
in some places the walls are completely bare. 
Ice fill in caves is common; in a few caves it 
remains for the whole year.

Belianske Tatry Mts.
In this part of the Tatras, the Belianska Cave, 

with its length of 3829 m and depth of 168 m, 
is the longest cave. The occurrence of many cu-
polas in ceilings of halls and corridors makes 
this cave unique. The initial space of the cave 
was formed in the Lower Tertiary period, just 
before the main uplifting of the Tatras. The 
pressurised water flowed along a fault between 

Behind sharp peaks of Vysoké Tatry Mts. stands the softly modelled surface of the central ridge of Belianske Tatry Mts. 
Photo: L. Vlček

the central and marginal 
parts of the mountains. On 
the NE slope of the Bujačí 
vrch (1947 m a. s. l.) there is 
the long-known 300 m long 
Alabastrová Cave, where the 
oldest inscription on the 
rocky wall is dated 1768. 
The next important cave of 
this area is Ľadová pivnica. 
Tristarská Abyss developed 
on the northern side of 
Havran Mt. (2151 m a. s. l.) 
with a length of 600 m 
and depth of 201 m. Located 
in the western part of Beli-
anske Tatry Mts. is Nová éra 
Cave (267 m long and 121 m  
deep), as well as the caves 
in Nový vrch Mt. (the big-
gest one is 674 m long and 
53 m deep), Muránska and 
Muránske okno caves.

Vysoké Tatry Mts.
In the Javorinská Široká 

massif (2210 m a. s. l.) be-
tween Bielovodská and Ja-
vorová valleys, cavers discov-
ered in 2004 an enormous 
cave, Mesačný tieň (Moon 
Shadow Cave), with many 
deep shafts. It‘s length cur-
rently reaches about 32 km 
and it is the longest cave 
in the Tatras and second 
longest cave in Slovakia. An-
other very important cave 
is Javorinka Cave in the 
Úplaz massif (1784 m a. s. l.)  
between Javorová and Ko-
lová valleys, which exceeds  
12 km in length. Water from 
sinkholes in the Kolová val-
ley ran in the lower level of 
the cave. In higher parts of 
the western slopes of Úplaz 
Mt. there is a 2.4 km long 
Čiernohorský Cave System, 
which consists of three 
caves (Kamenné oči, Nižná Shaft called “Sun Rain“ in the Moon Shadow Cave. Photo: M. Audy

At the rocky ridge of Belianske Tatry Mts. Photo: P. Bella
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Čiernohorská Cave and Veterná Cave) that 
were interconnected in 1994 and 1997. In 2002 
Jaskyňa verných (870 m long) was discovered 
in the same massif; Sedlákova diera Cave, last 
year‘s discovery, reaches 1034 m in legth. In 
Javorová valley, cavers interconnected the caves 
Suchá and Mokrá diera, reaching a length of 
more than 1.7 km.

Červené vrchy Mts.
Although the karst of Červené vrchy in the 

Western Tatras extends only over an area of 
3.5 km2, 63 caves have been discovered there to 
date. The biggest one – Nová Kresanica Abyss 
– is 820 m long and 194 m deep. The next im-
portant caves are Zadný úplaz (550 m long and  
165 m deep), Vyšná Kresanica (300 m long and  
50 m deep), Kresanica (70 m deep), Ľadová 
priepasť (60 m deep) and Občasná vyvieračka 
(450 m long). In 2010 Tichá Cave was discov-
ered with a length of 632 m and depth of 69 m, 
the waters of which probably led to the Bystra 
Valley on the Polish side of the state border. 
Bigger caves were discovered in Poland, where 
the Wielka Śnieżna Cave reaches the length of  
23.6 km and the depth of 824 m. Our highest 
lying caves are located In Červené vrchy Mts., at 
an altitude of 2080 m a. s. l. (Vyšná Kresanica 
Cave and other caves). Besides caves, the karren 
and karren fields are well developed here.

Sivý vrch Mt.
The highest part of Sivý vrch Mt. (1805 m 

a. s. l.) in the Western Tatras is known for its 
bizarre rocky formations. Among the rocky 
towers lies the entrance to Priepasť v Sivom 
vrchu – an abyss 93 m deep. It is a rock fissure 
created by gravity movement of the mountain 
slope, because the fragile dolomites lie on 
plastic claystone substrata. Abysses on Mních 
Mt. are up to 51 m deep. More caves are located 
in Suchá valley; the most important is Med-

Dissolutional forms of rocky surface could indicate the 
hypogene speleogenesis of Belianska Cave. Photo: L. Vlček

Dolomite ridge of Sivý vrch group. Photo: L. Vlček

vedia Cave with its unique palaeontological 
finds. Other caves such as Biela, Košiarec and 
Dúpnica are spacious.

Roháče group
The well-known Brestovská jaskyňa in Dolina 

Studeného Potoka Valley is the latest cave open 
to the public in Slovakia. An active under-
ground river flow originates from three ponors 
in the Suchá, Múčnica and Volarisko valleys. 
Approximately half of the cave passages is ac-
cessible for speleodivers only. The length of the 
cave is 1890 m. An underground river leaves the 
cave through Brestovská Resurgence. There are 
many sinkholes and breakdown caves (Zrútená 
Cave) between the cave and the resurgence. 

Osobitá group
In the northern part of Western Tatra Mts., 

the Juráňový brook hollowed out a gorge 
with rocky walls and potholes. In the Osobitá 
massif (1687 m a. s. l.), cavers discovered the  
120 m deep Bezodná Abyss. Priepasť v Okolíku 
Abyss reaches the depth of 106 m; in it‘s un-
derground the remains of mining activities 
were found. Ľadová jaskyňa v Okolíku Abyss 
contains ice fills.

The longest caves of Tatra Mts. (1. 1. 2017)

1.
Mesačný tieň 

(Moon Shadow 
Cave)

Vysoké 
Tatry 31 840 m

2. Javorinka Vysoké 
Tatry 11 936 m

3. Belianska jaskyňa Belianske 
Tatry 3 829 m

4. Čiernohorský 
Cave System

Vysoké 
Tatry 2 360 m

5. Brestovská  
jaskyňa Roháče 1 890 m

6. Systém Suchej 
a Mokrej diery

Vysoké 
Tatry 1 764 m

7. Sedlákova diera Vysoké 
Tatry 1 034 m

8. Jaskyňa verných Vysoké 
Tatry 870 m

9. Nová Kresanica Červené 
vrchy 820 m

10. Jaskyňa vo vrchu 
Nový 3

Belianske 
Tatry 674 m

The deepest caves of Tatra Mts. (1. 1. 2017)

1. Javorinka Vysoké 
Tatry 480 m

2.
Mesačný tieň 

(Moon Shadow 
Cave)

Vysoké 
Tatry 451 m

3. Čiernohorský 
Cave System

Vysoké 
Tatry 232 m

4. Tristarská  
priepasť

Belianske 
Tatry 201 m

5. Nová Kresanica Červené 
vrchy 194 m

6. Belianska jaskyňa Belianske 
Tatry 168 m

7. Zadný Úplaz Červené 
vrchy 165 m

8. Nová éra Belianske  
Tatry 121 m

9. Bezodná priepasť Osobitá 120 m

10.
Priepasť v Oko-
líku / Sedlákova 

diera Cave

Osobitá 
/ Vysoké 

Tatry
106 m

Erosional corridor inside the Brestovská Cave  
in Roháče group. Photo: P. Staník
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Nature can surprise you any time. We are fre-
quently flabbergasted when looking at natural 
sceneries or interesting geological phenom-
ena. Trying to understand the laws of Mother 
Earth gets us closer to the depths of our being 
itself. Everything is related to everything, so 
the answers to many questions which we, mere 
mortals, ask, may be found in places where 
common man cannot get easily… One of these 
places is our caves. Those who live near to the 
High Tatras can easily reach places where no-
body put foot before. Here it becomes obvious 
that the underground of the Tatras is still a big 
unknown. This has been proved by a relatively 
recent discovery of the Moon Shadow Cave 
system by me and my friend Branislav Šmída 

in 2004, in the Bielovodská Valley on the 
northern part of the Tatras.

The discovery of this cave changed our lives, 
literally.

It’s a typical Tatras’ high-mountain, cold 
deep pit, dozens of kilometers long. Full of pit-
falls and bad bivouacs that break or strengthen 
the personalities of the surveyors. We realized 
very soon that further discoveries in this mon-
strous pit would be closely related to our lives 
on the surface. The pit didn’t forgive us for 
anything, and what’s worse, is that this was 
also valid conversely; frequently our families 
suffered by our failures underground.

The Moon Shadow is currently the longest 
and probably also the most complicated cave 

Mesačný tieň (Moon Shadow Cave),  
High Tatra Mts.

Igor Pap – Štefan Šuster – Peter Šuster – Michal Sabovčík
Speleoclub UK Bratislava – Speleoclub Cassovia
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A view of Moon Shadow Cave and neighbouring digs marked yellow

system of the High Tatras. The only entrance 
is located at an altitude of 1767 m a. s. l. and 
to access it requires undertaking a medium 
Tatra hike. Just for comparison, the length of 
the cave is roughly equal to the length of all 
marked hiking trails in the High Tatras. 

Steady progress in discovering new parts of 
the cave is hampered by a fundamental logistic 
problem: transportation through the cave. Team 
members are getting older and their strength 
is decreasing, therefore it is really desirable to 
open a new entrance for easier access to the 
remote parts of the cave. Most of us are experi-
enced mountaineers or workers at heights. Moon 
Shadow, 35 km long, also provides opportuni-
ties for climbing to the upper floors of the cave, 
some of which are explored, while we presume 
the existence of others. The underground system 

is drained by 3 underground rivers 
originating in one place. These rivers 
also drain four valleys, either partially 
or fully. In two of those valleys we ex-
pect soon to discover connections of 
the cave to the surface. The valleys were 
shaped by two of the hugest Tatras’ gla-
ciers (12 km long, 380 m thick) in the 
last ice age. The glaciers substantially 
determined the present shape of the 
cave as well. The distance of the nearest 
cave passage to the surface in that part 
of the cave is 73 m according to radio 

measurements; it takes 9 hours from the cave 
entrance to get there underground. 

There are about 300 different shafts or pits 
in the cave. It’s clear that 90 % of them end 
too narrow to climb, but our desire to allevi-
ate the suffering of transportation is much 
stronger. So we are gradually climbing into all 
possible places, mostly along the main route 
through the cave. The main factor when choos-
ing which unsurveyed chimney to climb is 
the reach of the beam of our most powerful 
headlamp. In the bivouacs we are inventing 
tricks with hot-air balloons which illuminate 
the whole profile of the chimney; wonderfully 
contrasting with the wild shapes of the cave. 
We are as happy as little kids if we don’t get just  
a burnt wreck of the balloon at the end. There 
are no limits to the fantasy, as can be seen when 

Chimney Adri. Photo I. Pap

A profile view of the chimney Adri
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Intensive speleological works 
during the last years have brought 
significant results in the knowl-
edge of unexplored underground 
spaces, findings in geomorpholo-
gy, paleontology and archeology, 
as well as partial understanding 
of cultural aspects of the history 
of human activities. In addition, 
modern, detailed numerical cave 
maps have significantly contrib-
uted to attaining these results, 
and highlight once again the im-
portance of precise documenta-
tion of underground spaces. 

About Demänová caves
Allogenic karst of monoclinal folds in the 

Demänová valley have already been mentioned 
many times in international journals, prin-
cipally in reference to its typical evolution 
of a horizontal multi-level cave system along  

a base-level (D. C. Ford et al.). New important 
discoveries during the past years certainly 
confirm the hypothesis about the evolution 
of similar cave systems, but bring some new 
unanswered questions too. 

Demänová caves 
The most extensive underground karst  

phenomenon in Slovakia
Pavel Herich

Speleological club Demänovská dolina

Fig. 1. The Demänová canyon one century ago. SMOPaJ archive

Fig. 2. Orthophoto of the Demänová valley

considering the names 
of the shafts: “Outer 
Space Shaft”, “Moon 
Creature”, “Adri” (a nick-
name of one surveyor’s 
wife). We have counted 
hundreds of meters 
climbed; the first vertical 
kilometer climbed was 
only a matter of time. We 
survey and rig the shafts. 
We make movies inside 
the huge caverns. Proxy 
bivouacs are built near 
more difficult chimneys; 
currently there are seven 
of them. To climb a verti-
cal takes 5 to 6 days. It’s 
impossible for us to climb more than 50 meters 
a day on that unpleasant and frequently fragile 
rock. The pictures of unending abysses went 
viral in Slovakia. Expert Tatra mountaineers 
just don’t understand how we’ve achieved this. 
Everything done without a serious injury. We 
leave kilometers of static ropes and hundreds of 
bolts and other rigging material in the cave. The 
cave is growing… We alternate underground 

trips with surface ones, in about 1 to 15 ratio. 
New, complicated but interesting digs are in 
progress in two other valleys, under which 
Moon Shadow is located. But that’s a topic of 
a future article… 

Maybe it will take a lot of effort and time to 
open the second entrance we are dreaming of… 
or maybe not. Well, what is life about? It always 
gets you there, where you are aiming.

Vertical parts of the Mesačný tieň Cave. Photo I. Pap

Outer Space Shaft. Photo I. Pap
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In spite of the major 
importance of Demano-
va, the karstified part 
of the valley, which is 
characterized by a nar-
row canyon, covers only  
16.5 km2; a half of this 
surface is composed of do-
lomites. The allochtonous 
water courses, which are 
concentrated over a crys-
talline basement with  
a surface area of 31 km2 

and divided into two 
roughly similar valleys, 
Demänovka and Zadná 
voda, are crucial to the 
development of caves. 
Glaciers accumulated in 
the two valleys during 
glacial periods, then, dur-
ing warmer periods, the 
melted water contributed 
to the streams with ero-
sive materials and cold 
unsaturated water This 
water, which has a highly 
corrosive influence on 
carbonates, disappeared 
underground through 
a dozen sinkholes of dif-
ferent sizes. Thus, during 
the last 2.5 million years, 
the most extensive cave 
system of the Carpathian 
Mountains, with a known 
length of 70 m, has de-
veloped in that area. Cur-
rently, we have principally 
explored the 42 km long 
Demänová Cave System 
(DCS), by joining differ-
ent caves, and the near-
by Štefanová cave with  
17 km (tab. 1). They are 
only separated by 55 m 
as the crow flies. Explora-
tion still goes on, however, 
the eventual joining will 
not necessarily be an easy 
task (fig. 2).

No. Cave name Lenght 
[m]

Denivelation 
[m]

1.

Demänová Cave System (DCS): 
Dem. Cave of Peace, Temple of 
Liberty, Pustá Cave, Dem. Ice 

Cave, Dem. Bear Cave, Vyviera-
nie, Cave no. 27, Údolná Cave, 
Pavúčia Cave, Cave under Cliff, 

Cave no. 15

41 348* 196

2 Štefanová 17 020* 123

3 Okno (Window) 2 676 110

4 Suchá (Dry) Cave 1 536 33

5 Beníková 787 27

6 Chladivý dych 589 46

7 Cave by Kamenná chata 424 10

8 Kosienky 350 97

9 Cave in Veľký Sokol 265 41

10 Studňa v Okne 211 36

11 Kľukatý kanál 202 10

12 Uhlište 201 27

13 Cave under Stodôlky 182 11

14 Štefanová 2 178 32

15 Tri Okná 168 27

16 Jaskyňa nad Vyvieraním 2 165 20

17 Strieborná cave 159 31

18 New cave under Bašta 153 23

19 Dvere 151 13

20 Zbojnícka cave 151 9

21 Jaskyňa nad Vyvieraním 1 146 10

22 Sheep cave 136 17

23 Cave in Kostolce 123 31

24 Small cave under Bašta 108 18

25 Skautská cave 108 4

26 Cave in Malý Sokol 106 8

27 Portal cave 106 5

Total 67 749

Tab. 1 List of the caves in the Demänová valley (longer than 100 m),  
situation in May 2017

* The length of unsurveyed passages reaches hundreds of meters. Overall, there are 
300 caves in Demänová valley longer than 2 m
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the moment, Štefanová is likely to be the only 
cave in Slovakia that has free continuation, 
which means that we have not yet come to the 
ends of its galleries; we have just to explore and 
carry on with documentation. During the dis-
covery of new passages, we almost reached DCS; 
55 m or 100 m did not seem like impassable dis-
tances. Thus, we had the idea to join these caves, 
which would create a 60-km long cave system 
if successful. However, it depended on which 
obstacle separated the caves. The expectation 
of free galleries and air circulation between the 
caves (from Eldorado in Štefanová cave), gave 
us hope that it was possible. Between 2012 – 
2016, during 30 working sessions at two places, 
we moved forward 18 m and 15 m, but the air 
draft disappeared inside a crack and transport 
of excavated material became too complicated. 
As forces and time are limited, and it is neces-
sary to finely consider options, we moved away 
from these digs.

Today we encourage experienced div-
ers, trained principally in flooded caves 
of the Yucatán, to systematically explore 
the possibilities of joining the caves by 
diving in siphons. According to the latest 
results, immersed passages are only 55 m 
distant and the connection by water has 
been proven for several years. However, 
from the side of the Chrám slobody cave 
(Temple of Liberty), there is a dangerously 
narrow siphon with moving sand inside 
a steeply descending gallery, 35 m deep. 
Its exploration is at the limit of acceptable 
risks, perhaps even beyond. In 1984, Vlado 
Žikeš, an excellent diver and founder of 
our cave group in the Demänová valley 
perished there. In Jazerny dóm (Lake hall) 
in Štefanová cave, there is a siphon that 
was only explored in 2013 for the first 
time. The relatively spacious, immersed 
gallery (6 × 3 m) finishes in a narrowing in 
fine silts at a depth of 17 m. The silts stir 
during diving through the passage and 
decrease the visibility practically to zero. 
However, in December last year, we discov-
ered that gallery continues on freely, but 
it is necessary for a diver, while following 
the current in the siphon, to swim faster 
than the water flow, so that the water 
isn’t muddied by silt. Thus, after a narrow 

opening it is possible to see a spacious gallery. 
It took 30 years from their discovery to connect 
the two big caves (Pustá Cave and Cave of Peace) 
in the Demänová valley to the Temple of Liberty 
Cave. Štefanová cave has only been known in its 
full splendor for 10 years, and who knows how 
long we will have to wait for the feast given the 
30 years required for finding connections in 
the past?

Diving discoveries
Diving techniques have improved, but ex-

perience is still most important as is, perhaps 
the courage to take the risks. The first and 
most important discoveries using diving tech-
niques occurred in 1981 – 1984. Principally, 
the solo dives of V. Žikeš, without a spare 
regulator and with only one tank, brought 
about the joining of Vyvieranie with Temple 
of Liberty caves through the so-called Water 
Way by passing 6 siphons, that foreign div-

Fig. 5. Lake Hall in Štefanová cave. Photo: P. Herich

Prolongation efforts during  
the last years

In Slovakia, there is a rather strong tradition 
of digging in the caves in order to discover new 
galleries. In comparison to other countries, 
our karst localities are not very extended and 
their detailed exploration began relatively ear-
ly, thus the caves with free continuation have 
been explored before. The first map (scheme) 
of cave galleries in Slovakia is from 1670 and 
it is one of the oldest cave maps in Europe. 
The Demänová valley had already witnessed 
the first scientific research by the end of the 
17th century, and a few years later in 1719, G. 
Buchholtz jr. created a beautiful detailed map 
of Čierna (Black) cave (today’s Demänová Ice 
Cave) (fig. 4).

Nowadays cave exploration still goes on in 
Slovakia, but it is rare that a new cave could 
be discovered without digging its entrance, or 
digging underground. In comparison to the 
caves in Great Britain (that often do not have 
any sediments), or enormous underground 
spaces in Vietnam or China, caves in the 
Carpathian Mountains, and particularly the 
Demänová caves, are characterized by middle 
dimensions (galleries 30 m high and wide), 
and an important volume of underground 
spaces is filled with sediments. In Demänová 
valley, cave endings are often channels com-
pletely filled with allochtonous sands and 
pebbles, which is the case even for big galleries. 

Choke stones and important concretion accu-
mulations also interrupt what our knowledge 
of the karst tells us should otherwise be a con-
tinuation of the caves. Important horizontal 
galleries rarely stop without continuation in 
the massif; their interruption is likely be due 
to downcutting of the lateral or main valley, or 
by reaching a karst spring.

It is very hard to estimate, if possible at all, 
the dimensions of choke stones, or the amount 
of sediments, separating free galleries. That is 
why, so often, in the past as well as nowadays, 
after dozens of digging sessions, cavers have 
left the discovered place, even though they have 
opened 20 – 30 m of sediment filled gallery. For 
example, after 3 years of work (2015 – today) 
and 20 sessions, we have progressed 25 m in 
Okno cave; the digging in dry, loose sand, is not 
difficult, although there is no air circulation 
We did not have big hopes, we simply wanted to 
join cave Okno (Window) with DCS and in the 
process explain the question of their common 
evolution... In the past, digging activity was 
often unsuccessful, because without proper ori-
entation in the space (without maps), diggings 
were directed in a wrong direction, or they went 
towards known parts of the cave.

How to join two big caves
Since 2007, when we passed through a con-

striction at the end of the 1.5 km long Štefanová 
cave, we have been exploring new galleries. At 

Fig. 4. Section of G. Buchholtz’ 1719 map
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achievements for initiating the next explora-
tions and discoveries, and significant new 
results followed very soon (see below).

Discoveries in Štefanová cave
From 1956 the cave was known to have  

a length of 205 m, but at the beginning of the 
90s new discoveries of 1.5 km long galleries 
exceptionally rich with concretions was added. 
In 2007, after roughly 8 digging sessions in 
a low constriction with a pulsating air circu-
lation, we entered into a huge labyrinth of 
galleries, that freely continues even today (tab. 
Stef) reaching an actual length of 17 km (5th 
longest cave in Slovakia). After opening the 
new entrance our efficiency has considerably 
improved, and during all exploring-mapping 
expeditions in 2016 (and so far in 2017), we 
have been simultaneously discovering new gal-
leries at different places. These previously very 
distant places are closer today by 2 h. We have 
been exploring the cave step by step for many 

years, together with its mapping and documen-
tation, in order to avoid useless, repeated visits 
of the parts that may thus stay without human 
presence for a long time. Map drawing helps 
a lot for orientation in the space, and often we 
come across new, shorter and more comfort-
able passages to the known galleries. At the 
moment, the cave still has enormous potential 
(principally in the vertical range), though we 
assume that the principal corridors have been 
more or less already recognized.

Geomorphologic observations New discoveries 
have brought an interesting point of view on 
the speleogenesis of depressed and invasive 
vadose zones. The cave crosses 3 times under 
an active riverbed of the Demänová valley, at 
the nearest point perhaps only 5 – 8 m below 
its bottom. Older cave levels are remodeled by 
younger vertical grades and shafts (invasive va-
dose zone), whose ceilings in some cases have 
collapsed and thus even reach the surface. An-

Date Measured 
distance [m]

difference 
[m]

number of 
explorations Notes

1953 205 205 2 Discovery of the cave

...

1991 300 95 10

1992 846 546 6

1993 1 521 675 15

...

2007 4 092 2 571 23 Discovery of Titan dome 20. 1. 2007

2008 4 766 674 12

2009 8 050 3 284 34 Discovery behind Difuzor 10. 3. 2009

2010 11 144 3 094 15

2011 13 105 1 961 9 

2012 14 105 1 000 17

2013 14 746 641 12

2014 -II- 0 9 Diging for new entrance

2015 14 840 94 16 1. 5. 2015 new entrance of the cave

2016 16 651 1 811 12 Comeback to the explorations 

Tab. 2 Progress of explorations and mapping in the cave since its discovery in 1953 to 2016

ers had previously considered impassable. 
Almost all the other siphons of the un-
derground Demänovka river were systemati-
cally explored, until, as mentioned before, the 
caves took Vlado with them.

For the conquering of the next siphon, we 
had to wait till 2011, when R. Husák, an excep-
tionally experienced diver who has explored 
caves everywhere in the world, literally dug 
through a constriction at the bottom of the 
siphon in Pustá cave. Gravels at the bottom of 
the narrow gallery at the depth of 13 m were 
virtually boiling from the pressure of the wa-
ter. He passed through at the third attempt, 
though he had to leave one of his two oxygen 
tanks in front of the constriction. He emerged 
in a vast gallery that continued further... After 
many tries at different places, the year 2014 
brought the next vanquished siphon; the other 
siphons still offer future challenges. Altogether, 
200 m of new galleries have been thus explored, 
but the principal exploring possibilities in the 
Demänová valley have not yet been solved.

New cave entrances
With new discoveries in the Štefanová cave, 

we have started to set up bivvies, because a one-
-day working session took 12 or more hours 
and ceased to be effective (only one third of the 
time was spent by actual exploring). In com-
parison to vertical caves, where a slow-down in 
progression is due to the increasing depth and 
complicated transfers using ropes, Štefanová 
cave is specific with plenty of large, but low 
galleries, which require crawling or wearisome 
low walking. Though there are not too impor-
tant distances, to get to some explored parts 
of the cave takes something like 4 hours. After 
constructing the third bivvy, where even bring-
ing the material involved strenuous efforts, we 
started to search for a new entrance. Not all of 
us agreed on its necessity, looking at it from 
the point of view of having a few days of ad-
venturous expedition, as a new entrance would 
mean a step backwards. However arguments 
including exploration, safety and the possibili-
ties of scientific research finally prevailed.

After 15 working sessions, we eventually 
reached the surface. However, it was at the 
limit of all acceptable risks, we were opening 
through a vertical 16-m long chimney filled 

with gravel and rocks, which narrowed to the 
bottom and it was larger in an upward direc-
tion. With long metallic bars, we were beating 
at the ceiling above and then immediately had 
to try to avoid the falling rocks from an ever 
increasing height. However, during the last 
working session, the ceiling was too far away 
and it was bulging a little, so after a short 
consideration, we tried to climb in the middle 
of its height and from a nearer position to 
throw the material above our heads. In uncon-
solidated rocks, we dug a small shelter. One 
person could almost horizontally enter in, and 
from this position, it was possible to work by 
hitting the graveled ceiling with a bar and to 
advance upwards. At that moment, we could 
hear the noises made by friends at the surface, 
but they were still too far away. Soon, rocks 
began falling spontaneously, they were thun-
dering down only a few centimeters in front of 
the face. The person inside the narrow shelter 
curled up, covering his face with an assistance 
rope as a protection against impacts. We could 
only hope that there wouldn’t be a bigger 
boulder hiding in the gravel that would choke 
the constriction below, without opening the 
passage to the surface. In the last seemingly 
never-ending hour, when it was obvious that 
we were approaching the surface, we found it 
was impossible to get back under the chimney 
to safety; the ceiling was slowly collapsing 
and its total crash was imminent. During the 
following intense bombardment, a big stone 
crashed down and it choked the bottom of the 
chimney... Fortunately, smaller stones could 
fall down alongside the stone, thus the volume 
of the chimney was not stuffed and at last, af-
ter an overwhelming 12 h spent underground, 
we reached the surface through a new open-
ing of the cave system. Dreadful images were 
overtaken by happiness and relief, that natural 
forces had allowed us, on 1st May 2015, to 
return without any physical affliction to the 
terrestrial surface.

With the new entrance to Pustá cave, opened 
in the same year, we have avoided a 90 m long 
sandy siphon that was dug through between 
1991 – 2001, which, during higher water levels, 
quickly flooded and took a long time to dry.. 
Both of these results, but principally the new 
entrance to Štefanová cave, proved to be key 
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the consequences of aggradation events during 
interglacial periods along with classical cave 
level evolution. 

Big digging works at Krčahovo
With the discoveries in Štefanová cave, it 

might seem that the explorative potential in 
the Demänová valley has been drained out. 
The places around today’s karst spring, fossil 
levels along the main drainage, along with 
older karst spring localities are well-known. 
Štefanová cave has brought us directly to 
sinkholes, that means, with all that concur-
ring theories believe belong there – mean-
ders, cascades, shafts, f looded labyrinths, an 
anastamosous system of descending chan-
nels, pressure f low tubes... Sinkholes are so  
near, that boulders in the cave reach the di-
mensions of more than 2 m! However, sink-
holes were formed by waters of the Zadna 
voda river and also the Demänovka river, but 
other ones sink even higher, under the massif 
called Krčahovo.

This vast empty space is a terra incognita. 
We are pretty sure that there is a cave of simi-
lar dimension like Štefanová cave. However, 

in comparison, the Krcahovo massif is quite 
large and it goes a few kilometers higher, up 
to Krakova hola with the deepest caves in 
Slovakia. At one side of the massif the waters 
of the Demänovka disappear underground, 
and on the other side, 130 m deeper, they 
traverse the Machnatô valley and reappear 
in Pustá cave. In 1952, the highest sinkhole 
collapsed during spring f looding as it caught 
the whole downpouring of the Demänovka 
river. The problem was that high water level 
f looded the Temple of Liberty cave, which 
was open for tourist visits, so the sinkhole 
had to be artificially closed. Today, we would 
consider the situation differently and we 
would likely avoid sending a couple of trucks 
filled with gravels for stuffing the sinkhole. 
Consequently, with this action, we have per-
haps missed a rare opportunity to get to the 
underground of Krčahovo. During a detailed 
surface exploration of the massif, we have 
found only one place where f luviokarst caves 
occur. The big issue is the structure of the 
massif, which consists of the contact of crys-
talline basement with the sedimentary series 
and a strong gradient between surface drain-

Fig. 8. A new cave in Demänová valley – Chladivý dych. Photo: P. Herich

other interesting observation is a dense strati-
fication of horizontal galleries in these zones, 
being integrally connected with diagonally 
descending flooding labyrinths (fig. 6). Appar-
ently horizontal galleries are roughly 3 times 

more present in vertical density than the gal-
leries in lower cave levels in Štefanová cave and 
especially compared to the DCS. Because these 
galleries are closer to the contact with the crys-
talline basement, they could be interpreted as 

Fig. 6. Horizontal galleries in Štefanová cave

Fig. 7. From new discoveries in Štefanová cave. Photo: P. Herich
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continuation etc.) and if it is not necessary, we 
don’t return. Thus, the cave rests for the future 
relatively undisturbed. 

In the past, cave explorations were less sen-
sitive to the protection of underground en-
vironments, which was probably linked with 
the purpose of their use (tourist visit, deposit 
zone, shelter etc.). From the outset, in Chladivý 
dych, the latest discovery in the Demänová val-
ley, we have been very careful and we have es-
tablished a route using a thread, which should 
be taken by an explorer in order that all the 
other places will not be disturbed. Over time, 
it appears that this carefulness is justified; in 
many caves we have, for example, identified 
cryogenic calcites (CCC), which have only been 
described very recently, despite the fact that 
they have often lain for thousands of years 
in the middle of wide galleries. These white 
powders have been trodden by many cavers 
and visitors. Chladivý dych conceals traces of 
an important cryogenic destruction of spe-
leothems and we intend soon to analyze the 
spatial and directional organization of these 
fragments. Data obtained from broken indi-
vidual concretions lying in their original posi-
tion and undisturbed, will give a very realistic 
image about their organization. Speleological 
techniques and new surprising data collec-
tion methods about the caves continue to 
develop. The recent news about the possibility 
to extract DNA samples of prehistoric animals 
(even humans) from cave sediments, and thus 
to determine their presence at the locality, 
means that we have to be careful during our 
progress and work in the caves.

Topographic project
By the end of 2009, intensive work began 

on a complex map of all Demänová caves. We 
reviewed all measured data (from 1949) and we 
completed them with new data. In the local-
ity of the valley with superficies of 16.5 km2, 
300 caves have been documented, with a total 
length of 75 km, as well as many sinkholes, 
karst springs, depressions. Most of them are 
genetically linked with the cave system, which 
is why we have established as a goal to map 
and describe in detail all karst manifestation 
in the Demänová valley, to obtain the most 
complex view possible of the locality, its evo-

lution and structure. In the cave atlas under 
preparation, all the caves, even the smallest, 
have a plan, a profile, with some cases profile 
sections, entrance photography and a precise 
geolocation coordinates based on a stabilized 
point in the entrance of the cave. Text descrip-
tion includes all the relevant information 
about the cave. One result of this work is a 3D 
cave model depicting the topographic surface 
and cave galleries, which makes it possible to 
analyze spatial organization during scientific 
research and it can be used for presentations 
and education. Currently, we train mobile 3D 
scanners in speleology practice, and employ 
them.

Archeology
The Liptov region, where the Demänová val-

ley is situated, has a very interesting and rich 
history. The central part consists of a rather 
wide basin (up to 20 km) in altitudes 550 – 
700 m above sea level, and it is encircled by 
mountains as high as 2300 m. From our point 
of view, there was an interesting refugium of 
Lusatian culture at the border of the Demän-
ová valley situated on the karst plateau at 
an elevation of 1450 m, that probably disap-
peared around 500 BC. There are dozens of 
similar refuges in the Liptov region. They were 
fortified with stone and wooden ramparts 
and they were used as places of safety against 
enemies. After their permanently settled hill-
forts on the middle elevation were conquered, 
inhabitants, with their livestock and personal 
property, found shelter in the refuge. Today, 
we know, that the disappearance of these refu-
gia happened at approximately the same time 
throughout the Liptov region, as well as in 
nearby localities. We do not know exactly what 
happened, but rare Scythian-type arrowheads 
in the walls of ancient fortifications give us 
a hint.

Refugium Na jame is interesting, since in 
the upper part of a fortified and hardly acces-
sible karst plateau, there is a 12-m deep shaft 
which is surrounded by an artificial sandstone 
rampart, the same sandstone that was used for 
fortification and had to be carried from where 
it naturally occurred 700 m below. Since the 
discovery of the refugium in the middle of 
the 20th century, there has been debate about 

age and the base of the underground water 
level. Seven alluvial channels of small dimen-
sions (up to 1 m in height and width), with 
an exception of a wider meander (5 × 2.5 m)  
filled up to the roof with allochtonous sands, 
have been discovered near a minor cliff at 
Krčahovo. But they are too high, DJS is below 
1000 m a. s. l.; there we are 250 m higher and 
the caves would likely be one generation older 
(Pliocene) – their connection is thus very 
questionable.

 However, we completed 58 digging ses-
sions over 2 years. From two 9 m long caves, 
there is now one 100 m long cave, that follows 
down the stratification (aligned with surface 
topography and only 4 – 5 m below it). Some 
portion was dug, the rest was free. There is no 
air circulation and very little chance of success. 
Considering the enormous potential, we still 
hope, that we will make a breakthrough and 
today’s objective is “100 digging sessions and 
then we will see”.

Complementary discoveries  
in the Demänová valley

As previously stated, in cave systems 
similar to Demänová caves it is some-
times fairly easy to forecast the next con-
tinuation of gallery levels. Theoretically 
it works, sometimes even practically, but 
the most important factor behind these 
theories is to find the motivation for 
the next work. That is why we work on 
several different localities; occasionally 
some of them offer new discoveries and 
we can find ourselves exploring hun-
dreds of meters of new galleries. After 3 
working sessions in 2014, we discovered 
600 m of galleries in Cave of Peace; the 
surprise was huge, as we found a laby-
rinth like karst in ramsaus dolomites. In 
spring 2017, after 7 working sessions in  
a well-known Pustie massif, we passed 
into a completely new cave, called Chladi-
vý dych. After further work, it now reach-
es the length of almost 600 m. It has 
a special, very quickly changing pulsat-
ing air circulation and it corresponds 
to a missing fragment of an important 
level of Demänová caves. We once again 
acknowledged, that it’s not quantitative 

parameters like the length or depth of the cave, 
number of stalactites or dimensions of the 
domes, that are important for a human being, 
but the expectation, curiosity and happiness 
from a result shared together with friends or 
fellow companions. During the last 10 years, 
I have personally participated in exploring 
more than 20 km of new cave galleries, mainly 
at home in the Demänová valley, but in other 
places in Slovakia and Balkans too. However, 
the discovery of Chladivý dych, a short, but 
surprising cave, is one of the most precious 
experiences.

Protection of Discovered Galleries
As discussed earlier, all discoveries are doc-

umented alongside the exploration, which 
means that we visit some places only once. The 
places are mapped, perhaps photographed, 
casually documented (fauna, morphology, 
drainage, sediments, minerals, possibility of 

Fig. 9. Cave pearls in the cave Temple of Liberty. SMOPaJ archive
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1. Geography, nature, 
    geology 
    and geomorphology 

Slovenský raj (Slovak Paradise) 
represents an area with high natu-
ral, landscape and aesthetic value, 
and high concentration of natural 
monuments. The varied morphological 
structure gives the country a special character. 
The landscape is distinguished by its biotic and 
abiotic components. The territory has irrepla-
ceable scientific significance and belongs to the 
cultural heritage of the Slovak nation.

The territory is developed on a geological ba-
sement of carbonate rocks with a good predis-
position to karstification. As a result of the karst 
processes, special surface karst forms (gorges 
with waterfalls, varied forms of rock relief, uva-
las, sinkholes, karren) and underground karst 
forms (caves and abysses) were created.

Slovenský raj lies in eastern Slovakia, west to 
southwest of Spišská Nová Ves, in an area of 
178 km2. The dimensions of the area are: E–W 
25 km, width N–S 15 km. The area is situated 
between 20°11´03 and 20°31´51  north and 
between 48°50´30 and 48°58´57 
east. According to Kolektív (1980) the 
Slovenský raj area is a part of Spišsko-
gemerský Karst within the Slovenské 
Rudohorie Mts.

From a geological point of view, the 
area is built predominantly of Mesozoic 
rocks: limestones and dolomites (Mel-
lo a  kol., 2000). North from the Hor-
nád river, Paleogene conglomerates and 
sandstones occur (Podtatranská group).

In relief, Slovak Paradise is domi-
nated by two basic geomorphological 
forms, which are the cause of the att-
ractiveness of the territory – karst pla-
teaux and river valleys. Slovak Paradise 
consists of plateaux, which are divided 
by a network of canyons, gorges, river 
valleys, massive ridges and smaller ba-
sins on the edge of the territory. Caves 

and abysses occur in the plateaux’ 
underground. 

The territory of Slovak Paradi-
se belongs to a temperate climate 
zone with a predominantly western 
air f low. The area is at the interface 

between the oceanic and continental 
climates.

Limestone and dolomite rock predomi-
nate, and its karst formation and special deve-
lopment are connected with specific elements 
of flora and fauna. The territory is characte-
rized by the occurrence of Carpathian plant 
and animal species, in many cases endemic 
and endangered. According to the typological 
classification (Mazúr – Jakál, 1969), a part of 
the Slovak Paradise is a complete karst plate-
au comprised of semi-massive structures. The 
karst plateaux are: Glac, Geravy, Duča, Pelc 
and Skala.

There are typical karst forms on the surfaces 
of the plateaux: uvalas, valley-uvalas, sink-ho-
les and ponor sink-holes, hums, isolated plat-
forms etc. Karren are common on the sides of 
uvalas and karst ridges, and exceptionally, bo-
gaz. Several shallow senile river valleys are pre-

Dobšinsko-stratenský Cave System
Ján Tulis

Speleological club Slovenský raj

Karst plateau Duča, Slovenský Raj. Photo: J. Tulis

whether or not the shaft is of a natural origin 
or if it was excavated by inhabitants of the for-
tification, perhaps for the water or for ritual 
reasons. A caver would recognize evidence of 
a natural origin of the shaft, and so we have 
decided to organize annual expeditions to the 
area, with the goal of excavating the fallen 
matter at the bottom of the shaft (dimensions 
of the bottom 2x 2.5 m) and trying to reach the 
layer with cultural artefacts of ancient inhab-
itants. The violent disappearance of the hill-
fort, or the possibility of the existence of the 
shaft as a ritual object, give us hope to make 
compelling discoveries. During a demanding 
5-day long expedition, we dug 4.5 m deeper 
through the young clay sediments containing 
gravel. We excavated many animal bones of sev-
eral smaller and bigger vertebrates. But a big 
surprise was a complete human skeleton at  
a depth of 3 m. For an archeologically un-
trained person, it was a weird sensation to clean 
human bones from clay and gravel in a 15-m 
deep dark, wet shaft, trying to make a draw-
ing of its initial position, accompanied by the 
thunder of a severe storm at the surface, which 
for a few days had circled around the summit 

of our hill without hitting it... We realized, that 
the shaft does not necessarily contain only the 
messages from 2500 years ago, but that it is an 
archive of all ancient periods, as it is a part of 
the country’s culture today, as it was in the past. 
The search for the life story of the human being 
that was till recently at the bottom of the shaft 
goes on, and we hope to decipher his story. We 
would like to go further back in time in this 
shaft, to find something – no one knows what.

PALEONTOLOGY
Discovery of the oldest vertebrate  
in Slovakia

In 2016, after opening a new entrance to 
Štefanová cave, we revisited many distant plac-
es that had not been visited in a while. During 
one such trip, we finally took time to look 
around us in the galleries, and thus we found 
in the ceiling of a gallery a few centimeters 
long fossil. As described in the next article, 
it was finally considered to be an important 
finding of Pachypleurosaur, a middle Triassic 
Slovakian quadruped. So far, only the findings 
of dinosaurs’ tracks from the Late Triassic in 
Západné Tatry are comparable in age.

Fig. 10. View at the summit of Na jame ridge with the acropolis of an ancient refuge
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and documentation of the cave 
was the main focus for SKSR’s 
members; the results were pre-
sented by J. Tulis (1974, 1975, 
1976, 1979, 1983, 1984) and 
L. Novotný (1984, 1990, 1992, 
1993, 1995, 1998 as well as 
monographies Jaskynný systém 
Stratenskej jaskyne (Stratenská 
Cave System; Tulis – Novotný, 
1989) and Kras Slovenského 
raja (Karst of Slovak Paradise; 
Novotný – Tulis, 2005). Here 
is a selection of the main fin-
dings gained during the entire 
45 years of survey and research 
of the Stratenská Cave.

Many years of speleological 
work followed the discovery of 
Stratenska Cave. As the cave 
system was explored, many qu-
estions concerning the speleo-
genesis and evolution of the 
underground spaces were rai-
sed. Using sw. Therion, a com-
prehensive map was created.

The cave spaces originated 
in Steinalm (Upper Anisian) 
and Wetterstein Limestones 
(Ladinian). The dominant di-
rections of the rock layers are: 
a) E-W with dip direction to 
the SE and b) NE-SW with dip 
direction to the SE. Steinalm 
and Wetterstein Limestones 
are chemically pure (content 
of CaO 53,91 to 54,7 %; in 
comparison to the content in 
calcite crystals: CaO = 55,01 %) 

and have good predisposition for karstificati-
on (Tulis – Novotný, 1989). 

The whole cave system is situated in the 
wide “Nižná Slaná” fault-zone in a NNW – SSE 
direction. The faults and fissures inside the 
cave system have correspondent orientation. 
The four most important faults inside are: 
Lake, Well, Straight and Kopský faults; they 
are mostly steeply inclined. The orientation 
of cave corridors are underpinned not only by 
tectonic features, but also by folded limestone 
layers.

Variegated chemogene filling in the Stratenská Cave. 
Photo: J. Tulis

White dripstone decoration and flat ceiling in the Stratenská Cave.  
Photo: J. Tulis

Hemispheroides in the Stratenská Cave. Photo: J. Tulis

served on the periphery 
of some platforms, which 
are a relic of Pre-Upper 
Eocene fluviokarst relief., 
Between the top of the 
plateaux and their basins, 
gorges divide the slopes.

2. Karstic plateau 
Duča

The area of Duča pla-
teau is 6.07 km2, and the 
area of the platform is  
2.07 km2. The plateau is in 
the south-east and north 
and is bounded by the 
allochthonous f lows of 
Tiesňavy and Hnilec bro-
oks. The Tiesňavy brook 
forms the border of the 
Pelc plateau. The northern 
boundary is very ragged. 
The plateau is is predomi-
nantly comprised of Wet-
terstein Limestones.

2.1. Endokarst phenomena of Duča
         plateau

From the point of view of the expansion, 
development and importance of endokarst, 
the Duča karst plateau has an extraordinary 
position. So far, 58 caves with a total length of 
24,940 m have been explored, registered, docu-
mented and mapped. The most significant of 
them will be described in detail.

2.1.1. Dobšinsko-stratenský Cave System
The Dobšinsko-stratenský Cave System (in the 

following text DSCS) is one of the most impor-
tant cave systems within the Western Carpat-
hians. It spreads out in the Duča karst plateau. 
Previous research has confirmed that Duča is 
the most prospective area for further discoveries 
within the whole area of Slovensky Raj in terms 
of the occurrence of endokarst phenomena. 

The DSCS consists of the following separate 
caves:

1. Dobšinská ľadová Cave (DLC) 1 483 m,
2. Stratenská Cave (SC) 19 317 m + Psie die-

ry (PD) + 2 670 m + Duča Cave (DC) 1 248 =  
23 670 m is the 3rd longest cave in Slovakia,

3. Vojenská Cave 53 m,
4. Zelená Cave 31 m,
5. Sintrová Cave 17 m.

2.1.1.1. Stratenská Cave
SC was discovered by members of the Slo-

vak Speleological Society, Speleological Club 
Slovenský Raj (SKSR SSS, the “Oblastná sku-
pina Spišská Nová Ves” before) – V. Košel and 
J. Volek on December 1, 1972. The exploration 

Rozprávkový dóm – the most voluminous space in the cave system. Photo: J. Tulis

Relic of older f lat ceiling in the Stratenská Cave. 
Photo: J. Tulis






































































