summary

Introduction

Limestone plateaus of the Slovak Karst region, its charac-
teristic surface with sinkholes, chasms, caves and sinking
streams do not resemble any other mountain range in Slo-
vakia. Moreover, it has secrets hidden underground, long
ancient history and some kind of mystery that we can feel,
while it remains nameless. This karst underground, im-
mensely rich, has been registered in the World Natural
Heritage since 1995. Thereby this region became worth-
while not only in Slovakia and Hungary, but within Europe.
Natural resources can be preserved as a form of cultural
legacy only if it is worth for the majority of society. The
Krdsnohorské Cave belongs to the most beautiful jewels
of this heritage. By presenting it in a form of monograph
we would like to contribute to its preservation.

Caves of Slovak Karst
as the World Natural Heritage

Caves of Slovak and Aggtelek Karst were included on the
World Heritage List upon joint nomination project of the
Slovak Republic and Hungary. The main reason for listing
this natural territory to the World Heritage is unique rich-
ness and heterogeneous character of the underground
karst phenomena. Subject of the notation includes all ca-
ves found in this area (in time of inscription, the number
of caves was 712; nowadays, we know 1 020 caves only in
the Slovak territory). 20 of these caves were chosen as re-
presentative localities of this phenomenon and were des-
cribed in the project in more detail. In Slovakia these were:
the Domica-Baradla Cave System, the Diviacia Chasm, the
Drienovskd Cave, the Gombaseckd Cave - the Silickd l'ad-
nica Ice Cave System, the Hru$ovska Cave, the Jasovska
Cave, the Krasnohorska Cave, the Ochtinskd aragonitovd
Cave, the Obrovské Cave, the System of the Skalisty potok
Cave - Kunia Chasm, the SneZnd diera Cave and the Zvo-
nivd Chasm. In Hungary the localities were: the Baradla-
Domica Cave System, the Béke Cave, the Kossuth Cave,
the Meteor Cave, the Rdkoczi 1. sz. Cave, the Rdkoczi 2.
sz. Cave, the Rejtek Chasm, the Szabadsédg Cave, the Vass
Imre Cave and the Vecsem-biikki Chasm.

The extent of known underground karst area is the re-
sult of a long time exploration and research from the 18"
century up to the present. On the Slovak side we know
about 53 km of underground passages. At the time of
publishing this monograph, 731 known caves had their
length of more than 5 m. The list of these caves is presen-
ted in Tab. 1 divided by respective plateaus. Due to activi-

ties of voluntary cavers not only the number of discove-
red caves and the length of the underground increased
compared to 1995, but also significant progress in docu-
mentation and research of karst phenomena was achieved.
This process should continue because it is one of the ways
of preserving natural heritage.

The longest cave in the area of Slovak Karst is the Ska-
listy potok Cave with its length of 5 689 m and superele-
vation of 317 m. Exploration of this cave, belonging to the
karst of the Jasovska Plateau, required enormous effort of
speleodivers and the cave still amazes us and gives us new
information for research. The highest number of caves,
that altogether form the longest system of cave passages,
is located in the underground of the Silickd Plateau, which
as the largest plateau forms such a core of the Slovak Karst.
There are several cave networks inside Silicka Plateau, but
only the Domica-Baradla Cave system is considerably ex-
plored. The Dolny vrch Plateau and the PleSivecka Pla-
teau can be considered as the land of chasms. There can
be found many vertical corrosion cavities on the plain
surface and a number of karst springs at the foothill. Ho-
wever, we know only two shorter spring caves under Ple-
$ivecka Plateau for the moment. Other plateaus have not
been much explored by speleologists yet and the length
of known spaces in there is just a fragment of the real un-
derground world.

Inscription of the Slovak Karst on the World Heritage
List is actually the result of long-time exploration of this
phenomenon. The inscription is only the crest of this pro-
cess. Professional interest in caves started in the 18th cen-
tury with works of Georg Buchholtz jr. and Matej Bel. The
beginning of systematic exploration in the area of the Slo-
vak Karst refers to the discovery of the Dobsinskd Ice Cave
in 1870. Every important discovery gave an impulse for
new investigation. Emil Fibnik overcame his fear of the
unknown and organised exploration of the Zvonica Chasm
situated on the Plesiveck4 Plateau. Till the end of the 19"
century, A. Sholz was considered as the most notable
cave explorer. Before the 1* World War, exploration of the
Slovak Karst was managed also by Hungarian Geological
Society. By virtue of this society, Gdbor Strompl made
a register containing data about 77 caves. After the dis-
covery of the Demdnovska jaskymna slobody Cave in 1921
new epoch of cave exploration began. Julius Zikmund
was exploring the Jasovskd Cave from the year 1923. He
found new chambers and in 1924 the cave was open to the
public once again. In 1925 two very important descents to
the deepest that time known chasms in the Slovak Karst
were realised. Soldiers from RoZnava station under the
command of lieutenant colonel Gustdv Dufka descended
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to the 142 m deep Mal4d Zomboj Chasm and Jozef Drenko
explored and made a map of the Zvonica Chasm.

A new era of speleology in the Slovak Karst started in
1926 with the discovery of the Domica Cave. Its discoverer
Jan Majko became the most notable caver who had been,
with short pauses, engaged in karst exploration till 1962.
Until the 2™ World War, he discovered also the Archaeolo-
gical Dome in the Silickd ladnica Ice Cave and the Majko-
va Cave. From 1931, cave research was managed by the
Czechoslovak Tourist Club that established a Karst Commi-
ssion under the supervision of prof. Radim Kettner in 1933.

During the war, caves in the Slovak Karst were inves-
tigated by Hungarian cavers from the Tourist Association
of Universities in Budapest (BETE). They explored about
50 caves and chasms mainly on the Silickd Plateau from
1942 to 1944.

The first one to start cave exploration after the war
was J. Majko. His greatest discovery from that period was
the Milada Cave (1946). A group of young speleologists
led by Viliam RozloZnik succeeded in discovering the
Gombasek Cave after they had decreased water level in
the Cierna vyvieracka spring.

Further professional investigation in the Slovak Karst
was organised by the national corporation Turista. It esta-
blished several professional and also non-professional
workstations. The most important discoveries from that
period were: the Jaskyfa na Kecovskych likach Cave
(1952), the Nova brzotinska Cave (1954), the Ponornd
Chasm (1955) and others. The corporation stopped its
activity in 1963. After that, cavers from RoZiava allied to
the Mining Museum and consolidated their activities.
The main works took place at the Buzgé spring and led to
the discovery of the Krdsnohorskd Cave. Czech cavers to-
gether with Mikuld$ Erdés were exploring predominantly
chasms up on the plains.

New situation started with the revival of activities of
the Slovak Speleological Society in 1969. There were 2 re-
gional groups established in the area of the Slovak Karst:
Groupl - Kosice-Jasov and Group 3 - RoZnava. Young
members started to develop speleoalpinism, and thus cre-
ated conditions for new trends in speleology. The first
great discovery was the Hrusovskd Cave (1978). Significant
progress was also achieved up on the plateaus in coopera-
tion with Czech cavers. At the end of 1970s there were 77
caves known at the Dolny vrch Plateau and 80 at the Si-
licka Plateau.

Speleological survey in the Slovak Karst was intensive
in 1980s, too. For example at JasSteriCie Lake, where effort
of breaking through to other cave spaces was not success-
ful until 1986, when cavers finally got into continuation
of the cave named Jaskyna v ponore Jasteri¢ieho jazera.
Young cavers from the group of Jasov found the Kunia
Chasm. Significant progress was achieved by speleodivers
in 1981 when they broke through the siphon in the Krés-
nohorskd Cave. The exploration of the Skalisty potok Cave
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also carried on successfully under the leadership of Zden-
ko Hochmuth. This cave continually became the largest
in Slovak Karst.

A break through a karst spring is a certain way of get-
ting into the underground although it needs a lot of effort.
Cavers from Roznava together with their Czech friends
from Tétin therefore came back to Zugé spring in 1990,
and finally got into the Zugé Cave after 30 years of hard
work. But the most important locality that time was the
Skalisty potok Cave where very good results were achie-
ved under hard conditions by speleodivers. This period is
also characteristic for the survey on the plateaus' surface,
where sinks - initial depressions - were investigated, and
thus many corrosion chasms were discovered.

History of exploration

The history of the Krdsnohorska Cave exploration can be
divided into two periods: the survey of the Buzg6 resur-
gence until discovery of the cave in 1964 and subsequent
cave exploration.

The resurgence had been investigated from 1953 by
Viliam Rozloznik and his fellow workers. They first started
to dig a drainage canal like at the Gombasek Cave in 1951.
However, they were more interested in the Gyept resur-
gence then, were they found a new cave in 1954, so works
at Buzg6 were going slowly. Cavers could not get into the
underground but they significantly affected cave's hydro-
logical regime by draining a lake from the area as far as
behind Prvé jazero (First Lake). In 1956 water level in the
Buzg6 spring was dropped by workers from waterworks
because of preparing the water-supply for a nearby villa-
ge. After that, cavers could come back and RozloZnik was
able to swim inside and enter the first little chamber of the
cave. Further on he encountered an impassable tight sip-
hon and debris in an inclined chimney. As water workers
disapproved of further cave exploration, it stayed untou-
ched until 1963 when cavers from Rozilava with leaders
Stefan Roda and Ladislav Herényi started a new survey.

At the beginning, cavers used a map drawn by Rozloz-
nik in 1956 and after decreasing the water level they got
to the first chamber. When getting 30 m inside the cave
they had to stop at a narrow passage - the 1st critical place.
From that point they had been digging through a 100 m
long passage until they finally reached the underground
Buzgé stream on July 18, 1964.

After the discovery, it was essential to make a survey
and documentation and dig a new artificial entrance to
the cave, which would provide easier access into the un-
derground. Documentary works were managed by Arpad
Abonyi. He first made measurements in the entrance parts
of the cave and drew a project of an artificial tunnel lead-
ing to the cave. Because of the decision to open the cave
to th epublic, works carried on quickly and the building



of the artificial entrance was finished on February 2, 1965.
The cave was made accessible by wooden footbridges. At
the end of summer 1965, the main trace was explored and
documented.

Chances for new findings were possible at the left-hand
inflow and behind the ending siphon. Hungarian divers
started the underwater prospecting of Marikino Lake alrea-
dy in April 1964. After several failure attempts they final-
ly passed the siphon on May 30, 1981, when Jozef Kucha-
rovic rose up on the surface of a large lake in the Jazerny
Dome. Divers successively discovered about 250 m of
new passages ending in the Sutovy Dome where no other
straight-through passage was found.

This achievement gave rise to further interest in the
Krdsnohorska Cave exploration. Logical place for other im-
portant findings was a tight crawlway up above the left-hand
inflow where strong air draught was vanishing. Works on
enlarging that passage began in autumn 1982. Behind the
corridor, cavers discovered the marvellous Heliktitovy
Dome and also got to the active flow of a side stream. Des-
pite the great effort at that place they did not succeed in
finding another considerable parts of the cave system.

The survey in chimneys that began in 1970s and lasts
to the present has not brought any significant discoveries,
so nowadays, we know only 1 356 m of the Krdsnohorska
Cave system.

Geology of the cave and the surroundings

The Krdsnohorskd Cave is located at the northern foothill
of the Silickd Plateau, an area of high geological interest.
About 800 m wide and 1 km long zone south-east from
the Krdsnohorskd Dlhd Ltka village is the only place of
the northern slope of the Silickd Plateau where Lower-
Triassic schists and Verfen strata sandstones are tectoni-
cally reduced and limestones reach down to the erosion
base of the surface streams of the Roznava Valley. It is
therefore obvious that these geological factors together
with evident tectonic predisposition in that place caused
a concentrated flow of karst waters to plateau's foothill.

Predominant part of the cave from the entrance to Sien
obrov (the Hall of Giants) is formed in gutenstein dolomite
and dolomitic limestones with singular limestone layers.
Only back parts of the cave - Chodba perél (the Pearl Pas-
sage), Velkd sieni (the Great Hall), Zrkadlové sieii (the Mir-
ror Hall) and probably also parts behind the ending sip-
hon are located in chemically pure steinalm limestones.

In the less soluble dolomites, significant passageways
like Vel'ky kariom (the Great Canyon) were formed as a re-
sult of striking tectonic faults in a tectonically highly affec-
ted area. This also helped to form large chambers in the
back part of the cave. The presence of highly affected tec-
tonic zone is proved by recrystalised, breccial and micro-
breccial carbonate structures, too.

Vel'ky katiom (the Great Canyon) can be considered as
one of the most typical tectonically oriented cave passages
in Slovakia formed at a tectonic fault.

Local rich dripstone decoration in the cave has been
created due to the occurrence of chemically pure steinalm
limestones in the superincumbent beds of gutenstein car-
bonates. A different rock composition with the prevalence
of limestones in the rear part of the cave (the Pearl Passage,
the Great Hall, the Mirror Hall) is characterised by higher
quality and quantity of morphological shapes there.

Cave Morphology

Spaces in Krdsnohorskd cave can be, according to their
different character, divided into 4 parts: entrance part,
Velky kanon (the Great Canyon), large chambers' part
and spaces behind the ending siphon. The entrance part
includes spaces up to the beginning of the Great Canyon
which, due to its tectonic singularity, is an independent
part. Compared with the character of the described parts,
4 large chambers differ in their spread, and, considering
the presence of paleokarst phenomena, probably also by
age. Spaces behind the siphon are known only from the
description of speleodivers, thereby they have not been
incorporated in this chapter.

The entrance part of the cave starts at the discovering
passage. Nowadays, we use the artificial entry tunnel to
get into the cave. The natural passage has a vertically bro-
ken relief with a number of straits which were extended
by discoverers using explosives. It was presumably deve-
loping in shallow phreatic zone, although such character
of passageway can also form high above erosion base.
The main water-course had, until 1953 when the tufa bar-
rier in front of the cave entrance was removed, a character
of one large lake. During floods, the lake was reaching as
far as to the fall of boulders named Velky vrch (the Big
Mount). The hydrological function of interesting Vychod-
né chodba (the Eastern Passage) is so far unknown.

The Great Canyon is tectonically the most interesting
passage in the cave. It is formed at an almost vertical fault
(80° - 85°) in direction 225° and with the length of 170 m.
Due to this fault, the cave came 130 m closer to the edge
of the plain. Horizontal distance from the cave entrance
to the edge of the Silickd Plateau is 300 m and a midpoint
of Abonyiho dém (the Abonyi Dome) is nowadays situa-
ted straight under plateau's edge.

Large chambers' zone is very different from the pre-
viously described parts. It is composed of 4 chambers and
the 5th Heliktitovy dém (the Helictite Dome) on the lateral
inflow. This zone differs from others not only by a spread
of chambers but especially by age. This fact can be con-
firmed by the presence of paleokarst phenomena. The 1*
chamber, called the Abonyi Dome, is almost 40 m high
and has the floor projection of 37 x 33 m. Its entrance part
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is filled with a fall of older decoration and residues of mas-
sive sandstone stratum, which can be found also 8 m abo-
ve its today's bottom. Considerable in this chamber is the
growth of todorokite coralloids. The back part of the
chamber is filled with water. The lake is called Druhé ja-
zero (the Second Lake).

Sienl obrov (the Hall of Giants) is the highest chamber
of the cave with its height of 45 m and floor projection of
36 x 25 m. The bottom is filled with residues of fallen pre-
decessors of Kvapel roznavskych jaskyniarov (the Drip-
stone of RoZnava Cavers) and with a collapse breccia rock
fall, which is the chamber's western demarcation. In the
southern part of the chamber there is huge Gemerska ga-
léria (the Gemer Gallery), belonging to the most beauti-
fuly decorated places in the cave. In the NW direction, the
chamber is connected to the ceiling of the Abonyi Dome
through Herényiho galéria (the Herényi's Gallery).

Further, we pass through fluvial Chodba perdl (the
Pearl Passage) to another chamber named Velka sien (the
Great Hall). With its dimensions of 22 x 27 x 18 m
(w x 1 x h) and shape it is almost ideal underground hall.
It is formed on two parallel tectonic faults with W-E direc-
tion, which are in addition crossed by less significant joints
of NNW-SSE system. The cave bottom here is filled with
massive rock boulders lying on clay sediments of water
flow. The flow comes to the hall from Sifén potdpacov (the
Divers' Siphon) linked by Marikino jazero (Marika's La-
ke). The lake is situated in Zrkadlova sien (the Mirror
Hall), which is characteristic by a beautiful sinter decora-
tion, especially helictites on the ceiling. A separate part of
the cave formed on the left-hand inflow secretes one of the
most beautiful chambers of the Slovak Karst underground
called Heliktitovy dém (the Helictite Dome).

Cave hydrology and microclimate

The 1st chapter describes general hydrology. Large plain-
like karst has high permeability. All water which does not
evaporate penetrates to the underground not only through
sinks but also through the whole plateaus' surface. To de-
termine the measure of karstification and karst classifica-
tion, experts in last decades accentuate the rate and char-
acter of permeability, which changes under the impact of
dissolution (corrosion). The elargement of tiny crevices,
bedding planes and residues of older porosity leads to the
creation of karst passages and caves in the end. Only after
the extension of underground conduits, the surface stre-
ams can disappear; sinkholes, blind valleys and other sur-
face karst phenomena can arise. Karst is defined as an area
where the permeability is strongly affected by the presen-
ce of karst conduits. In non-karst regions underground
water flow does not change the permeability. On the con-
trary, it is typical only for karst that water enlarges and
remodels primarily inconsiderable and almost imperme-
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able crevices and bedding planes by dissolution into tu-
bular conduits, which drain water from infiltration zone
to a place of drainage.

Karst conduits are created within two stages. At first,
continuous proto-conduit, few mm in diameter, develops
between the zone of infiltration and the drainage zone.
This process is very slow (1 km within 10 to 100 thousand
years). That is the longest stage in the process of cave for-
mation and it lasts until the 1* proto-conduit reaches a pla-
ce of drainage. Thus, water pressure shortly decreases and
flow rate multiplies, and the conduit widens quickly. It
starts to collect water formerly flowing to drainage zone
and other conduits change direction to that canal until they
all finally join together. Gradually, other conduits are con-
nected until a large karst area is drained to one spring or
a group of several springs. This process creates a drainage
system with centripetal character, similar to the shape of
surface drainage pattern. Such drainage character is typi-
cal for most karst regions including the Slovak Karst. Al-
though karst conduits make less then 0,1% of karst volu-
me, they drain away above 95% of water. In conduits' sur-
roundings, fissure permeability dominates and water flows
much slower. During high water level, water from over-
flowed conduits infiltrates to the surroundings and flows
back after the water level decreases. This causes the cha-
racteristic flow regime in resurgences.

The Krasnohorskd Cave is an active fluvial cave with
autochthonous underground stream. There is not a con-
centric drain from its drainage area (8 - 10 km®) like in the
majority of known caves but a multiple bifurcation occurs
in the unknown and also in the known parts of the cave
system. On the other hand, there are several small and one
significant inflow in the known part, too. We can visualise
the hydrological system as a wide patulous tree with two
main and several lateral stems. Trace tests showed the
connection with the Rakata Zsedem ktit area, where also
smaller non-karst springs are located.

Considering microclimate, the Krdsnohorkd Cave is
a dynamic cave with unknown upper entrance. During
winter, an effect of open-air environment can be registe-
red up to Prvé jazero (First Lake), where the temperature
is balanced to the cave average of 9°C. There is constant
100% humidity almost during the whole year. Occasional
deviations (min. 98%) occur in wintertime, when intesive
draught blows inside. The average CO, concentration in
Sienl Obrov (the Hall of Giants) is approx. 0,5 vol. % and
in Velkd sien (the Great Hall) 1,0 vol. %. That corresponds
well with the fact that the draught deviates before the Great
Hall to the crawlway leading to Heliktitovy dém (the Helic-
tite Dome). Measurements right in the main water-course
were not made.



Interesting forms of decoration

A cave itself is only an empty (evacuated) space in base
rock created by different forms of speleogenesis. This spa-
ce is partially, sometimes also completely, filled with se-
condary cave infillings, which were transported into or for-
med right inside a cave. Variety of shapes of cave passages
and secondary cave fillings creates a unique exciting place.

Sinter decoration in caves is formed by the precipita-
tion of mineral content from karst waters in cave's open
spaces. Karst water enriched with carbon dioxide reacts
with the carbonate compound in soils and with the rock
surface, which is thus dissolved by the so-called hydro-
gen-carbonate dissolution. This process is quantitatively
dependent on CO, concentration in the solution, which
depends on partial CO, pressure in the ambient air. When
saturated solution enters the open cave spaces, where CO,
concentration is essentially lower than in the soil, a part
of dissolved CO, escapes into air and particles of the dis-
solved carbonate precipitate in a form of sinter.

The rate of sinter formation depends on many factors
that also influence the growth of different forms of sinter
cave filling. In the Krdsnohorskd Cave this process is no-
tably intense.

Helictites are considered to be the most interesting
forms of sinter decoration in the Krdsnohorské Cave. They
are different eccentric forms of speleothems growing in
any direction without accepting the principle of gravity
while forming under capillary action. The Krdsnohorska
Cave is one of the most significant localities of these forms
in our country. Helictites are mostly translucent or white,
often with opalescent appearance. They rarely have light-
yellow or cream colour. Recorded lengths of these speleo-
thems in our caves differ from fractions of milimetres to
tenths of centimetres. Significant numbers of helictites
were also found in the Hru$ovska Cave, the Jaskyna na
Kecovskych ltikach Cave and the Natrhnutd Cave. There
are several places in the Krdsnohorskd Cave where helic-
tites appear. The most diverse forms can be found in He-
liktitovy dém (the Helictite Dome) and in the adjacent
passages. We can also see some in Siefl obrov (the Hall of
Giants) above Kvapel roziavskych jaskyniarov (the Drip-
stone of RoZnava Cavers) and on the ceiling of Velka sieri
(the Great Hall), too.

Another interesting sinter forms in the Krdsnohorska
Cave are stegamites. It is a specific form of seepage drip-
stones. Stegamites are created by seepage waters coming
up (very often under high pressure) from fissures or cracks
in a cave floor and walls. They precipitate along both si-
des of the limestone fissure, and by this way they create
a sinter mound growing not from dripping water but from
water rising as seepage through a fissure from beneath.
Recently, we only considered sinter shields and drums as
stegamites. A need for defining stegamites as a particular
group of seepage dripstones was caused by their morpho-

logical and genetic singularity. They do not, though, re-
semble shields but mostly have a shape of mound, weep-
ing willow or angel wings. An important role in the growth
of stegamites is probably played by a possibility of linear
seepage through primeval fissure (Cilek, 1999). A stega-
mite about 11 m long and about 5 - 7 cm high must have
developed by a linear seepage from the fissure of similar
length. As for cave shields, they presumably form by po-
inted inflow from one source what reflects their concen-
tric structure. In the Slovak Karst, stegamites are mainly
known from the Domica Cave, the Jasovskd Cave, the Hru-
Sovskd Cave, the Drienovskd Cave and also other caves.
In the Krdsnohorska Cave there were found three types
classified as stegamites.

The Dripstone of RoZilava Cavers is one of the biggest
sinter forms in the world. A formation with such parame-
ters (hight 32,6 m, weight about 2 000 tons) in temperate
climate conditions and within a rather short period (approx.
13 000 years) evokes many questions. Its average growth
rate is about 150 kg/year. Such growth intensity needs ex-
traordinary conditions. A huge amount of solution pour-
ing on the dripstone is collected by a large sinkhole situa-
ted just above that place on the surface of the plateau. Due
to high CO, concentration in the soil on the plain's sur-
face, the solution is much saturated. In the Hall of Giants,
carbon dioxide concentration is 6 times lower, what makes
sufficient partial pressure for intensive sinter precipitation.
CO:; content in drops falling from big heights decreases.
Thus a drop is supersaturated when dripping down and
a lot of sinter precipitates from it. After dripstone has grown
up, the growth process changes to the formation of sur-
face flowstone crust. Despite the very good conditions for
sinter growth, the Dripstone of RoZilava Cavers is the evi-
dence that there is something very special, not investigated
enough yet, happening with sinter formation in the Kréas-
nohorskd Cave.

Living organisms

The Krasnohorskd Cave represents oligotrophic system
with limited food sources for cave biota. The cave is inha-
bited by small bat colony belonging to Lesser Horseshoe
Bat (Rhinolophus hipposideros). Low number of bats dur-
ing the vegetation season is the reason why guano is al-
most missing in the cave. Consequently, fauna associated
with this substrate is absent (guanophiles, guanobites).
The permanent stream transports several representatives
of the above ground fauna to hypogean spaces, enhancing
the species diversity of cave organisms.

In the entrance spaces of the cave, entomopathogenic
fungi Beauveria brongniartii occurs, creating small white
colonies directly on the rocks and on the surfaces of spele-
othems. During the investigations on cave fauna in 2003,
totally 44 forms of terrestrial invertebrates were registered
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in the cave, including entrance passages, while in deeper
parts 19 taxonomic forms occurred. Collembola (Hexapo-
da) had the highest species diversity of all faunal groups.
Intact cave microhabitats are documented by populations
of troglobitic species Deuteraphorura cf. kratochvili, Pseu-
dosinella aggtelekiensis and Arrhopalites aggtelekiensis.
They are characteristic inhabitants of caves of the Slovak
Karst region, where A. aggtelekiensis belongs to rarer spe-
cies. Bat tick Ixodes vespertilionis may be classified a tro-
globitic species, too. In the Krdsnohorskd Cave, species of
the genus Mesaphorura, new to science, was discovered
during the study, which underlines the importance of this
locality with respect to faunal diversity. From aquatic fau-
na, stygobitic crustacean Niphargus tatrensis dominates.
The planktonic fauna of the pools and streams is rather
poor. The occurrence of several representatives of terres-
trial and aquatic fauna in the middle part of the cave (the
Abonyi Dome) indicates its communication with the abo-
ve ground.

The fauna of the Krdsnohorska Cave possesses typical
features of intact subterranean environment, e.g. low di-
versity of communities and high relative abundance of
troglobitic species. The threat to the local fauna during
the opening period for the public is not expected if small
groups of visitors enter the cave.

Cave minerals and sediments

The chapter deals with non-carbonate cave minerals and
sediments. The most interesting feature of local speleo-
thems are up to 36 mm thick flowstones and approx. 8-14
mm long coralloids formed by manganese oxides that
were determined as todorokite (X-ray identification). The
todorokite flowstones have laminar structure and inhomo-
geneous chemical composition (Table 1). Some laminae
are formed by a mixture of iron and manganese oxides and
hydroxides (goethite). They often contain allochtonous
minerals such as quartz, smectite, illite and hematite. The
thick, partly destroyed todorokite flowstones represent
a senile feature of cave deposits but recent or even contem-
porary thin manganese coatings are abundant in some
parts of the cave.

Rusty goethite pebbles of 2-6 cm diameter are common
in the active stream under the Great Hall. They contain
quartz, rare anatase, kaolinite and illite. The ironstone
pebbles are mostly derived from ferruginous fluviatile
sands - the relics of fine-grained layers are sometimes vi-
sible, while other samples are from more than 90% formed
by ,,pure” goethite. We believe that the provenance of the-
se sediments is either connected with contact limonites
of large sinkholes or with the upper unknown cave etage.
The manganese flowstones and coatings indicate the
connection of the cave with surface waters because man-
ganese quickly precipitates in carbonate environment.
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The cave sediments are mostly formed by silty clays
(Tables 2 and 3). Very probably they represent a mixture
of relict Miocene sands and Quaternary aeolian sediments
washed down to the cave and redeposited several times.
Paleokarst infillings are developed as a 20 m high zone of
collapsed breccias, grey relict sandstones of unknown
origin and fine-grained ironstones.

Karst evolution in the vicinity
of the Krasnohorska Cave

A large number of published papers and unpublished re-
ports were focused on the karst evolution of the Slovak-
Aggtelek Karst (SAK), but many of them are based on pre-
sumptions and hypotheses, and not on the actual fossil
record. We lack any reliable Pre-Quaternary dated karst
infillings from the studied cave, but its vicinity may pro-
vide some clues to its history.

Mesozoic: The oldest datable (palynology) karst in-
fillings of sinkholes and shallow lakes are represented by
Gombasek layers of Santon-Campanian origin (Upper Cre-
taceous). The fresh shallow water flyshoid strata of the cal-
careous siltstones and dark anoxic shales of the Campa-
nian-Santonian age, corresponding to alternating hydro-
logical conditions (probable monsoon cycle), was found
in the Gombasek and Hostovce Quarries in the Slovak
Karst. The Gombasek strata contain a mixture of two diffe-
rent pollen assemblages of the Campanian and Santonian
age, respectively, while pollen-poor Campanian layers
were found in Hostovce. We expect that the plateaus of
the Slovak Karst may represent an inclined, generally flat,
exhumed limestone surface, originally covered by uneven-
ly developed, weakly consolidated fluvial-lacustrine sedi-
ments (shales, siltstones, calcareous siltstones, sandsto-
nes) and continental weathering products of the limoni-
tic-bauxitic types. While Gombasek finds represent semi-
autochthonous relicts of the former sedimentary cover,
the Hostovce sinkhole is developed as single Upper Creta-
ceous lakelet, where in situ layers are almost touching the
side walls of the undisturbed paleokarst structure. The
occasional fallen blocks (up to 30 cm) of Triassic limesto-
ne suggest the existence of vertical wall close to the lake-
let and thus to the (sub)tropical karst development.

Tertiary: In Paleogene, the SAK area probably repre-
sented a rather monotonous plain covered by mostly in-
significant elevations. Several cycles of marine transgres-
sions and lacustrine phases took place at the southern
margin of the SAK or under the slopes of the plateaus. The
evidence of humid and warm Paleogene period of karsti-
fication is scarce in northern part of the SAK but abun-
dant in its lower (Hungarian) part. The original Upper
Creataceous limestone plateau was inclined from its high-
est point in the north to the south. The uneven uplift dur-
ing the Tertiary led to differential denudation, thus the



southern (Hungarian) part of the SAK contains abundant
Paleogene sediments, which were denuded from the north-
ern Slovak part. Even the general underground drainage
pattern led from the contact zones in the north close to
the Slovenské Rudohorie Hills to partly submerged lime-
stone strata in the southern Pannonian lowlands. We thus
expect that some caves of the plateau slopes may repre-
sent the relicts of former cavities, which have almost no-
thing in common with the present relief.

One of the most important milestones in the SAK evo-
lution was the formation of broad but steep valleys approx.
400 m deep during the Pannonian in the Upper Miocene
that separated individual karst plateaus. The intensity of
uplifting and thus downcutting probably exceeded 400-
500 m in the north but only less than 100 m in the south.
The last event of this crucial erosional event was conclu-
ded by rapid sedimentation of diamictites of the Poltar
layers (the Uppermost Miocene, probably the Lower
Pliocene). The valley bottoms of the Slovak Karst may
contain as much as 120 m of these sediments but the Pol-
tdr layers can be sometimes found as high as 150 m above
the present floodplain.

The consequences of the Poltdr aggradation are un-
doubtly of basic importance for the underground develop-
ment: the uplift was connected with vertical karstification
and formation of the new generation of cave systems,
whose lower ends could be located more than 100 m below
the present surface of floodplain.

Quaternary represents only last 2 Ma (millions of
years) in at least 70 Ma old history of the SAK Kkarstifica-
tion. On one hand, we may expect that maybe the majori-
ty of large cave systems contains some older (Upper Me-
sozoic - Pliocene) elements but on the other hand, the
erosional activity of Pleistocene climatic fluctuations led
to the formation of new cave levels. On the basis of the gi-
ven evidence, we may expect that the Krasnohorska Cave
is formed by polycyclic processes that might have started
not later than during Paleogene. They smoothed, remo-
delled or emptied older cavities possibly (according to the
river terrace system) during last 1-3 glacial cycles. While
large chambers can be attributed to the Pre-Quaternary
paleokarst, a narrow passage under the plateau's slopes
is obviously related to the Late Pleistocene river terrace
system.

Process of opening the cave to the public

Ideas of opening the cave to the public appeared soon after
the discovery. The first concrete vision was proposed by
A. Abonyi already in the 2" half of the year 1965. The cave
should have been made accessible in a form, which could
nowadays be classified as tourist-available. However, such
form was in conflict with a plan to bring thousands of pe-
ople to see the cave, being open to wide public.

The first project was prepared by Ing. Mikuld$ Erdds,
who worked for the speleological section of the East Slo-
vakia Museum in KoSice. According to his project, 155 m
long entrance tunnel should have been built, starting in
old stone-pit and entering the cave behind First Lake. Great
canyon should have been made available by a footpath
staked by consoles. The project laid out minimum crack-
downs into cave walls. Nobody knows whether such an
idea could have been realised in the planned form. The
project's poor technical state indicates unknown final ver-
sion with resolutions made just on the place. The project
also had an alternative. Digging a footpath - a semi-tunnel
- into the cave wall instead of building a footbridge in the
Great Canyon. In 1967, another project was proposed by
Geologicky prieskum (the Geological Survey). Its aim was
to show visitors the four most beautiful chambers acces-
sible through the artificial tunnel. The length of projected
tunnels had to be 350 m. The last project was prepared by
Ing. Hric in November 1979. Selected investor should have
been Spréva slovenskych jaskyn (the Slovak Caves Admi-
nistration). This project copies previous versions; new is
the entrance approximately half away from the stone-pit
to the present cave entrance.

From today's view of cave preservation and exploita-
tion, the form in which the discoverers wanted to open the
cave is drastic and unacceptable. None of these projects
was realised. The main reason was that the character of
the Krdsnohorska Cave is not suitable for classic opening
without causing serious damages to the whole cave.

In 2000, a light tourist route built to make the cave
accessible with a guide service during years 2000 and 2001.
From 2004, the cave has been opened again according to
new legislation.

Tufas

Tufas are fresh-water limestones that often form bodies of
Holocene age in front of karst resurgences. What is their
origin? Rainfall seeps through soil cover of limestone pla-
teaus. The content of carbon dioxide in soils is generally
approximately 40 times higher than in the atmosphere.
Carbon dioxide dissolves in water and forms hydrocar-
bon acid. It dissolves limestone and widens limestone fis-
sures and channels, but when entering the cave environ-
ment, carbon dioxide degasses in the cave atmosphere.
The solubility of dissolved carbonate is thus lower and part
of carbonate precipitates as flowstones, stalagmites and
stalactites. More than 90% of dissolved carbonates travels
with underground streams and usually precipitates some
30-100 m ahead of karst resurgences. There, it forms com-
plex bodies up to 10-20 m thick that reflect the Holocene
history of the climate and the environment. Basic sedi-
mentary pattern is the same for all Central European de-
posits. Sedimentation usually starts about 9300 years ago
and ends in 300-500 BC. The lower part of tufa strata
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usually represents the homogeneous hard tufa sometimes
called travertine. It testifies the warmer and more humid
Early and Middle Holocene climate. These tufas/traverti-
nes were often used as a building material. The younger
part of Holocene strata is more complex and often reflects
prolonged drought periods (especially 1250-700 BC).

The Slovak Karst was once famous for its tufa deposits,
but after 1950 almost all of them were destroyed during
the construction of water conduits for local villages. The
large flat tufa body in front of the Krdsnohorska Cave is
one of the few remaining, living and well preserved tufa
bodies of the whole Slovak Karst and possibly the best
example of such phenomenon in the area of the Slovak
and the Czech Republic. The tufa body is thus maybe as
important as the cave itself.

Cave Sanctuaries, Waters and Earth,
Images and Words

An ancient legend is living in Gemer about a spring of Ri-
mava river. There is a spacious cave deep under Vepor and
Rimava spring takes its rise in it. The strange a source of the
river is, and unusual story goes the round...

J. Turan, Slovak Myths

Czech cognitive scientist I. M. Havel expressed a strong
belief that there are many more individuals with philo-
sophical nature and with the sense for mystery among
speleologists than among rock climbers. Climbers move
in a clearly defined space in daylight. Havel has touched
upon one of the basic questions of not only contempora-
ry speleology, but of karst as such. Perhaps it is not just
discovery of new caves, chambers and chasms, but a feel-
ing of solemnity or mystery that lured men of various cul-
tures including ours into the underground and to subter-
ranean rivers. A lot of prehistorical sacred sites connected
with the Slovak Karst, for example the Majda-Hraskova
Abyss, the Besnd and Mtrikova Caves on the Silickd Pla-
teau, the Kostornd Cave in Zadiel, the Domica and Ardovs-
kd Caves and many more may confirm this opinion (cf. e.g.
Barta, 1958). The mystery is not a fossil phenomenon we
have already overcome, but something that lives and con-
tinuously reminds us of its existence. Archeologist V. Ma-
tousek (cf. Matousek, 1997) discovered a cave sanctuary in
a narrow karst dike in Bacin, the Czech Karst, which was
founded by ancient residents of the area several thousands
years ago. It seems that they ,had read” a sacrosanct path
in the landscape that we are unable to find.

For speleologists, the Krdsnohorskd Cave generally
represents a clearly defined problem: where is the con-
tinuation of the cave, where from and in what quantity
does the inflow of water come, where are the passages
connecting it with the surface? But the mystery of the
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subterranean flow probably has several aspects: why was
the Holy Virgin sanctuary built up just at the lateral karst
spring of the cave? Is it only a memory of the Lourdes Cave
or is it a place unique for some unknown reason? Why is
the most famous pilgrimage site of the 20" century - Lour-
des - placed at a karst spring? Perhaps there is something
speaking to us across centuries and the situation is repea-
ted here, only in a slightly different form, like in the Do-
mica Cave, where a passage to the underground river Styx
is a gate to mystery.

It may seem that ,,the co-existence of the man and the
cave” is a closed chapter. Today only speleologists and ar-
cheologists enter caves. From the dawn of times, the cave
used to be a home and shelter for supernatural beings, at
least in folk imagination - for example for nymphs or , little
hairy men“ (in detail Melicher¢ik, 1959; a modern analogy
cf. Michélek, 1991). Exactly, caves used to be a part of hu-
man life from people's first steps - they had served as
a shelter, a habitation, and a grave. The veneration of caves
was connected with communication with underworld po-
wers - chthonic divinities and divinities of fertility. The
Goddess was a symbol of the continuity of life in the natu-
re. (cf. Gimbutas) She is the most potent and most persis-
tent feature in archeological records of the ancient world.

The Goddess was venerated in many depictions - as
a bird, a fish or a snake, because its shape reminded a wa-
vy line of waters or her body - and the upper waters of the
heaven or underworld waters were her mythological dwe-
lling. On account of this, many caves (especially these with
subterranean waters) used to be consecrated to the godde-
sses, who were later identified with the Maiden, the Virgin,
a Core or Lady of the Spring (cf. Kerenyi and Jung, 1995).

Prehistoric art, after A. Leroi-Gourhan (1965), cannot
be interpreted separately but as a part of the whole orna-
mentation including so-called tectiform patterns. Abstract
symbols represent grammar and syntax of a kind of an old
European religion metalanguage.

The issue of wall drawings in Domica

These wall drawings belong to the very first finds in
Central Europe. Science had not given consideration to the
meaning these drawings had in previous works about Do-
mica Cave and in neolithic period. Abstract schematic
drawings found in Domica Cave (completely unique not
only in Slovakia, but in the whole Central European region)
can be perceived as prime images of discovered and man-
ifested world. There are also rich findings from the Biikk
culture, about 6400 to 6100 BC, including pottery, bones
and remnants of a circular building structure. Charcoal
drawings, found in depths of the cave, indicate spiritual
or ritual activities that took place there. These abstract
patterns were interpreted on the basis of an ornament found
on pottery of Biikk culture as ,,bucranium* - bull head and
horns and a simulacrum of a woman's uterus, symbol of
regeneration. (cf. Lichardus.)



As the Mystery of the karst we usually consider the
obvious things - cave elongation, disappearing of water
stream, the genesis of abysses and chasms, information
obtained from the filling materials in caves. But perhaps
the core of these scientific questions and adventurous spe-
leological research is only a desire to be near a sacred mys-
tery and to be able to touch it at times.

On whom the flowing Waters, ever the same,
course without cease or failure night and day

Atharva Veda
translated by Raimundo Panikkar

History of near surroundings

The Krdsnohorké Dlhé Luka village was settled when the
Bebek family started to build the Krdsna Horka castle.
The first known records from 1338 name the village as
Hoziureth. The name was probably derived from a long
meadow stretched along the Cremo$n4 stream. From 1907,
it was called Vdrhosszurét and in 1928, it was given
today's Slovak name.

A note in the village chronicle from 1900 says that there
was an ordinary wooden chapel in the Buzg6 part of the
area as a monument for the revelation of Virgin Mary to
two girls. According to the chronicler, there had also been
an older chapel before, which burned down and was san-
ctified again in 1748. In 1895, the chapel was completely
rebuilt on demand of Dionyz Andrdssy.

The new Buzgdé chapel was built under the initiative of
a priest from the Uhorné village during years 1937- 1938
as a cave portal. From that time, local churchgoers organi-
se annual procession on the first Sunday after 15" August.
The current look of the chapel pattern was made by a local
wood-carver Stefan Ulman jr. with his colleagues in 2000.

The water mill situated at the place where the instruc-
tive tourist trail enters the forest is also remarkable. The
mill was driven by water force of the Buzg6 resurgence and
the Cremog$né stream. from The Buzgd spring waters only
seldom freeze even at very low temperatures, the mill was
therefore able to operate during winter as well. The older
mill had two wheels with upper afflux. In 1919 people from
the village installed a dynamo driven by one of the mill-
wheels. The dynamo was able to light up some 100 bulbs.

Slovak Karst and its genius loci

In ancient Rome, genia loci were real beings, often depic-
ted as boys with fruits or a snake.

Genius loci now seems to belong to the heritage of the
19™-century Romanticism, but in the contemporary world,

which is becoming more and more , flat“ and globalised, it
represents an authentic essence of any site. Places are so-
metimes visited for their beauty and grandeur, but more
often for their atmosphere. We try to preserve not only
the geo- and biodiversity, but also the landscape character
and something even more sublime and almost sacred - its
genius loci.

The Slovak Karst represents two areas in one: the area
of deep, fertile and watery valleys is completely different
from the area of dry pastures, stony soils and deciduous
forests of the karst plateau. The industrial life seated in the
valleys could have been easily controlled by aristocracy
or local governments, but life in the mountains used to be
always more arduous and free. Local legends there speak
of on hidden treasures and decent robbers resembling
Robin Hood.

People of the karst plateaus are like the land itself.
They are open and friendly but at the same time cautious
to strangers and they do not reveal much about them-
selves and their lives. They have never talked much about
the secrets and special skills of living on a limestone pla-
teau. They seem to have hidden spaces and subterranean
rivers within themselves. The basic feeling of the Slovak
Karst is the feeling of its mystery - deep chasms and beau-
tifully decorated limestone caverns, large prehistoric set-
tlements and many ritual places of several distinct arche-
ological cultures. The Slovak Karst is situated in the space
created by the tension between the wilderness and the
man. The essence of local nature - pastures with sinkholes
- was in fact created at the end of the Bronze Age period.
No other Slovak region has so many cultic places - the
Dome of Mysteries in the Domica Cave, a number of caves,
where relicts of man were found, cannibalistic sanctuaries,
orifices leading to underground gods or goddesses, Neo-
lithic geometric drawings on cave walls, masks made from
human skulls. Real, physical mysteries of cave systems
and underground drainage are accompanied with meta-
physical mysteries of forgotten cults.

How can we preserve the atmosphere of this land and
by which means? Pasture should continue, ecotourism
and traditional crafts, such as bell-making, should be wel-
come, some caves should be open to the public not as
show caves with electric illumination but as guided-tour
caves, where small groups of visitors will get something
beyond all values - their own experience and understand-
ing of this magnificent, secret world.
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