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Introduction

After a couple of years we offer you next proceedings of papers about pseudokarst. lt Is to testify,

that the questions about genesis and development Of caves In non-carbonate rocks and the proces-

ses of its weathering are still actual. tIs possible, that In the future it will be necessary to change the

title pseudokarst, but tIs sure, that research of non-carbonate caves is needed and as well as their
protection.

Therefore, the 8th Symposium on Pseudokarst was held on 26 2gth May 2004 In the Environ
mental Centre Drienok of the Slovak Environmental Agency in the small village Teplý Vrch In southern

Slovakia. For those who arrived earlier, on 25th of May, a field excursion was organized to the contact
zone of the Drienčany karst near Teplý Vrch.

The opening ceremony In the morning of 26th May was honoured by attendance of Dr. Jozef Klinda,
director of Environmental Law Section of the Ministry of Environment of the Slovak Republic, Ing.

Milan Kocka the head of Environmental Office of the Rimavská Sobota district, Mr. Pavel Nadok the
mayor of the Teplý Vrch village, Jan Paul van der Pas the chairman of the UIS Commission for the lava
caves and Jan Kopecký the honorary chairman of UIS Commission for Pseudokarst, founder of pseu
dokarst symposiums. After the whole day‘s papers, Dr. Pavel Bella presented some nice pictures from
volcanic caves In Japan In the evening and Dr. Georg Szentes from different caves In Australia and
New Zealand.

The next day, 27th May, was dedicated to excursions. The participants had possibility to acquaint with
the genesis and development of the crevasse caves originated by the block sliding in the Pliocene
basalt In Pohanský hrad plateau (Cerová vrchovina Upland, southern Slovakia). The participants visi
ted here the longest pseudokarst cave of Slovakia: StÍpová jaskyňa with the length of 782 m.

On 281h May the papers continued, but after iunch a very interesting excursion was prepared to the
tree mould caves In Ostrážky and Krupinská planina Upland. The closing ceremony was held In the
even Ing of 28th May.

The post-symposium eXcursion was organized in the Slovak Karst (Ochtinská Aragonite Cave, Silic
ká ľadnica ce cave and Domica Cave) or In the pseudokarst caves of Northern Hungary.

The total number of participants of symposium was 51: from Austria (5 part.), Netherlands (7), Italy (9),
Roland (2), Hungary (3), Germany (1), Czech Republic (8), Finland (2), Romania (4) and Slovakia (13
+ 3 guests). 78 papers and 3 posters were presented, 2 authors sent other interesting papers.

I bope all of participants felt well and left Slovakia with nice impressions and richer scientific know
ledge. I thank them for the active attitude and hope we all will meet In Poland again on the next sym
posium.

Ľudovít Gaál
editor
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Prologue

Deeply honoured Ladies and Gentimen — Dear Guests!

Id Iike to veIcome, In the name Commission for Pseudokarst at the International Union of Speleo

logy, every participant of the 8-th International Symposium for Pseudokarst. I‘m very giad that you‘ve

honoured our program. ‘d iike to give special thanks to the organisers, the SIoveak Caves Administ

ration and Slovak Speleologicai Society, whose staff not oniy created the various conditions of our

meeting, but thanks to their contributions, this cham of symposiums Is aiso sayed after a critical two

years long deiay.

Our ast symposium was held in Arad, Romania. At the committee meeting of that symposium, we

discussed the work done in recent years. We found that besied the active groups, there werw some

who unfortunateiy became quite withdrawn, and the Iack of money aiso caused difficulties in the iife

of our organisation. We decided that the “Nachrichtenbrief‘ (Newsletter), the journal of the Pseudo-

karst Commission, will be pubiished in both Engiish and German, and it will be available on the Inter

net as well.
Unfortunately there are still some quite withdrawn groups, and their activites are unknown for most.

We still have not recevied any financial support from UIS. On the other hand, the “Newsletter“

(„Nachichtenbrief) became biiingual and is avaiiabie on the Internet, but it‘s published quite rarely

due to the Iow number of the reports submitted.

There were many regionai meetings for pseudokarst-researchers in the past four years, In Central-

Europe, In the United States, mn South-America and so on, where many new research achievements

were discussed. Our relationship became more doser with the commission on Volcanic Caves and

Commission on History of Speleology but we did not manage to strenghten our reiations with other

Commissions. The UIS Congressin BrasiI — despite the above-mentioned criticai remarks — mentio

ned the work of our Commission among the best. To summarize our work since symposium, we had

shortcomings but we aiso had achievements. I hope that this symposium will strengthen us enough so

that weil be able to achieve better results In the future.

I wish you au to get enriched with new knowledge during the scientific session, and to see new

wonders on the excursions. I hope that the resolutions of the committee meeting will be both pro

gressive and workabIe. Furthermore, I wish that the threads of friendship strenghten during the talks

with your coileagues, and I hope that you will return from Slovakia with pleasant impressions.

István Eszterhás

Chaírman of the International

Commission for Pseudokarst
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Durch Exhalatíon entstandene Höhlen im Karpatenbecken

István Eszterhás

Köztrsasg U. 157, H-8045 Isztírnér, Hungaty

dedicate my work to the grace Of Ka-moho-alii,
privce Of volcanic vapours, Son of Pele goddes.

Abstract

Exhaling caves ín the Carpatían basin
Even after few miilion years, the exhaling shafts can be found on the volcanic areas which have Iost

their activity. Today only srna/I paris can be seen from the exhaiiing shafts because of the denudation

and the fiiling. Most of these are verticai ot horizontai pipes, a few are steam-explosion holes. In most

of these exhaiing caves the stiffener of condensed minerals still can be found /suifur, different salt

etc./. In a few caves, the exhaiation and separation of mineral substances still continue even today.

The work introduces the 24 exhaiing caves in the Carpatian Basin known so far and with this aiso colo-

res the palette of pse udocarstic caves. Besides, I point to the similarity of the exhalation of today_s

active volcanoes, the dormant voicanic areas, and the shafts of these. This sirní/arity can be seen in

the shape of the shafts and the composition of the minerais settied in those

Key words: exhaling caves, volcanic activity, condensed min erais

Bel der katastermäl3igen Erĺassung der Höhlen, welche in vulkanischen Gesteinen entstanden,

haben wir mehrere relativ kleine Röhrenhöhlen gefunden. AIs sich die Zahl der bekannten Röhren

höhlen erhöhte, erkanten wir zwischen ihnen immer mehr ählichkeiten. Diese Höhlen sind senkrech

te oderfastwaagrechte zylindrische Räume. Gewöhnilch sind sie auf etwa 5-8 m gangbar(max.72m),

ihre Durchmesser betragen gewöhnilch 40-100 cm, sie setzen sich aber enger werdent weiter fort.

Wir kamen mit wachsender Erfahnung zu der Erkenntnis, daí3 die Exhalationsschlote nicht immer

zylindrisch sind. Darunter finden sich auch solche, welche gespaltene oder explodierte Formen zei

gen und rährenartige Bildungen kommen darin nur untergeordnet vor. Nach vergleichenenden Unter

suchungen kamen wir zu

dem Schlui3, daS diese Bil

dungen Oberreste der Exha

lationskanále der ehema

ligen Fumarolen sind. Wir

werglichen die Form und die

Mineralborke der Räume

miteinander, mit mehreren

anderen Ráumen und mit

noch aktiven Gas- und Dam p
faustritten. Für diese Verlei

che benutzen wirteils unsere

eigenen Erfahrungen, teils

literarische Angaben.

lm Karpatenbecken gibt es

- wie allgemein bekant ist -

_________________________________________________________

keine aktiven Vulkane. Hefti Abb. 1. Exhalationische Hähle in Karpatenbecken
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go vulkanische Tátigkeiten gab es hingenen in mehreren Zeitabschnitten der Erdgeschichte. Von dle-
sen vulkanischen Perioden sind spelälogisch bedeutungsvoll, der Andesivulkanismus des Miozän und
der Basaltvuikanismus an der Grenze vom Pliozán zum Pleistozán. In diesen vulkanischen Gesteinen
sind die meisten Rseudokarsterscheinungen zu finden. Darunter gibt es auch durch dle Exhalation
entstandene Röhrenhčhien sowie solche Höhlen, In welchen postvulkanische Gasaustritte auch
heute noch zu beobachten sind.

Gattungen der gas- und Dampfaustríttwe
Die Tátigkeit der Vulkane wird von Gasaustritten aus der Erdoberfiäche begleiten. Zur vulkanischen

Tätigkeit gehören neben den Gasaustritten auch andere Erscheinungen (Erdbeben, Lichtphänomene
usw.). Wáhrend der Eruptionen treten Gas- und Dampfaustritte háufiger auf. Diese fördern die flüssi
gen, gelartigen und festen Materialen aus dem SchIot und treten mit ihnen ebenfalls zutage. Davon st
auch dle intensitát der Explosion abhángig. Nach der Entleerung der Magmakammer, zur Zeit des
Postvulkanismus, strömen dle gase noch iange Zeit an die Erdoberfláche. Für diese Erscheinungen
gibt es aufgrund abweichender chemischer Zuzammensetzung unU temperatur der zur Oberfláche
strömenden Gase unU Dámpfe verschiedene Bezeichnungen.

Abb. 2. Waagrechte Rohrhöhle „Kmori Rókalyuk‘ (Bärzsönygebirge Ungarn)

Die Fumarolen enthalten zum weitaus groBten Tell Wasserdampf und zu einem kleineren Tell Gase
(CO2, N2, CH4, H2, NH3, SO2, usw.), Säuren (HCL, H2S04, HBO2, usw.), und Salze (K-, Na-, NH4-chlo-
ride). ihre temperatur ist zumeist hoch (100 — 400 °C). Die primáre Fumarole náhrt sloh aus der Mag
makammer, dle sekundáre Fumaroie leitet den Dampf aus der Lava oder dem Pyroklastit herauf.

Die Mofetten geben vorwiegen, Kohlendioxyd und weniger Schwefeidioxid und andere Gase (02, N2,
Wasserdampf) ab. ihre Temperatur betrágt unter 100 °C, sb übersteigt die Temperatur der Erdoberf
láche brn aligerneinen kaum oder nur wenig. Dieses Phánomen bezeichen wir ais ‘trockene Exhala
tion‘, welches meist der Begleiter postvulkanischer Tätigkeit ist.

N /
ORU NDR ISS

DURCHSCHNITTE
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Abb. 3. Senkrechte Rohrhöhle „Ragáčska studňa“ (Cerová vrchovina, Slowakei)

O 1 2 3 6 5m

Abb. 4. DurchdampfeXplosion entstandene Hähle „ Gödrösi-explóziósbarlang“ (bel Plattensee, Ungarn)

-7

A-B

+ruder

DURCHSCHNITT
3 4 Srn

Abb. 5. Sauerwässerige Höhle „Benedek Endre Hähle II“ (Hargitagebirge, Rumánien)
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Die Solfataren bringen meist Schwfelgase (H2S, SO2, SO3) und wenig Wasserdampf zum Vorsche

in. lhre Temperatur st meist hoch (90 — 300 °C). Sie sind verbunden sowohl mit der aktiven Vulkan
tätigkeit, ais auch mit der postvulkanischen Tätigkeit.

Diese Definitionen habe ich aus Synthesen mehrerer vuIkanologischer Werke (EDMAIER-JUNG

HüTTL 1999, ERDÉLY1-SUGÄR-ZSEBEHÁZI 1977, HÉDERVÁRI 1981, MÉSZÁROS 1983, TAZIEFF

1976) zuzammengestelIt. In den verschiedenen VerIagswerken gibt es Überschneidungen bezüglich

der Definition der Kategorien, einerseits, weil sich die Autoren bemUhen, sowohi die Komponenten

ais auch die Temperaur in Betracht zu ziehen, andererseits die Phänomene sich auch überiagern.

Richtungsverlauf und Form der Exhalationskanäle und Höhelen
Die Oase und Dämpfe stammen entweder aus der Magmakammer oder aus der Lava und dem Pyro

klastit. Wegen ihres ieichten Gewichts und gro6en Drucks streben sie empor. Wenn em stetiger
Nachschub der Oase erfoigt, so schaffen sie einen Kamin im piastischen Gestem. Der Gasstrom folgt
immer dem geringsten Widerstand, aiso meist senkrecht empor. Einge Kaminabchnitte wichen hin
gegen oft von der Senkrechten entlang Schichtflächen oder aufgrund anderer Auswirkungen ab. In
diesem FaIl zieht der Kamin schräg oder waagrecht an der Störung entlang (TAZIEFF 1976). rn Kar
patenbecken haben wir bisher 25 Eexhalationshöhlen gefunden, davon verlaufen 9 senkrecht, 13
waagrecht und 3 schräg. Wahrscheinlich waren die senkrechten schneller verfülit oder von einer
Grusschicht bedeckt und
somit unkenntlich.

Das Profil der meisten
Höhlen ist kreisförmig oder
oval, zu einem kleineren - -‚

Anteil sind Spaitformen che
rakteristisch.

Die paramanente Strö
rnung des unter hohem

Druck stehanden Gases
torrnt die Kamme zu Röhren
rn Iangsam erstarrenden
Gestem. Der Kamin kann ;..
auch rn festen Gestem eine i
Rohrenform bilden aufgrund

der Korrosion durch die . .

Abb. 6. Das Fuchsbau in Kamon Rokalyuk ist cine waagrechte
Sauren rn strome nden Oas. ...

Rohrhohle im Andesitagglomerate. Foto: I. Eszterhas
Die Forrn der Exhalationska

mine im den heute noch tätigen Vulkanen können wir rn den meisten Fällen nur schätzen, aber sie
werden auch em Kreisprofil besitzen, Jene Gas urmd Dampfkamine, welche ihre Aktivität rn histori
scher Zeit verloren und bereist ohne Gefahr zu untersuchen sind, haben Uberwiegend Kreisprofile.
Dernzufolge ist diese Form typisch. So kann man aus der Röhrenform allgemein den SchluB ziehen,
da6 en Kanal irn vulkanischern Gestem ebenfalls Teii eines früheren Exhalationskamins ist.

Der Durchmesser der bekannten senkrechten Röhrenhöhlen betrágt 7 — 1,5 m (max. 2,3 m), bei den
waagrechten Höhlen Sin es nur 40 — 60 cm. hrc wegsame Länge ist 5 — 8 m (max. 12 m). In Wirk
lichkeit sind si erheblich iänger, aber entweder werden si enger oder — mn Fall der senkrechten

10



Röhren — verhindert em Gruspfropf das woltere Vordringen. Bezeichnend ist der Fall des Schlotes bel

Ragač, dessen Tiefe im Jahr 1933 noch 10 m betrug (nach LÁZŇOVSKÝ), in 1982 noch 4,2 m nch

PILOUS und In 1987 nur noch 3,3 m nach Eszterhás, weil fast aIle Ausflügler einige Steine hinem wer

fen (ESZTERHÁS 1991). In der Nähe jederzweiten bekannten Röhrenhölen befinden sich auch enge

röhrenartige Löcher (15 — 30 cm), wb zum Beispiel beim Fuchsbau rn Kamorhorn, bel der Fenste

röffnungshöhlen In Dömös, oder bel der Mariahöhlen In Dobogóstein (ESZTERHÁS 7997c).

Bel enem kleineren Tell der Exhalationshählen hatten wir festgestellt, daS ihre Form eher spaltartig

st und dle röhrenform st nur jeweíls In kleinen AbschniUen feststellbar. In diesem FaII st es sehr

wahrschenlich, daS eine Darnpfexplosion den Abschnitt umgeformt hat. Wenn der Gasnachschub

nicht gleichnäf3ig ist, sondern piötzlich gröSere Mengen Gas nachströmen, so wird nahe der Oberf

lách durch den Druck eine Detonation erzeugt, welche das Gestem aufbricht. Die so entstandenen

Formen weisen nich darauf hin, daS der Raum früher em Exhalationskarnin war, aber ihre Mineralbor

ke (zB. bel der Exhalatbonshöhle In Tihany, bei der Ebeczky-Höhle irn Ragač) und ihre heutigen

Gasaustitte (z.B. Stinkhöhle und Mörderhöhle in Tuna) machen den Furnarolenursprung zweifellos.

Zusammensetzung der aufströmenden Gase und der ausgeschíedenen

Minerale
Die auftretenden Materialien an den Mundlöchern der Gas- und Dampfkarnine Stammen entweder

aus der Magmakammer oder aus den Gesteinen, welche In der Entstehung sind. Am Ort der Ent

stehung sind dle Lösungen sicherlich in einem grol3eren Mengenverháltnis ais dle Gase aufrund der

grol3en und Dárnpfe dominant und die Lösungen kommen weniger bis gar nich vor (diese stammen

vieiieicht sekundär aus Oberfláchenwasser).

In der unter Druck stehenden heiBen Lösung

können aile Minerale vorkommen, welche der Vul

kan produzieren kann. Beirn Aussträmen nimmt

der Druck und dle Temperatur der Lösung ab, so

daS sich dle Materialien daraus gradueli ausschei

den. Diese haften einerseits In Rissen und an

Kaminwänden an, andereseits werden si ausges

pUlt. Das Wasser ais Lösungsmittel wird graduell

oder piötzlich beim Ausströmen frei von Druck,

aber seine Temperatur ist noch irnrner hoch, so

wird es zu Dampf. Es kann noch einige Mineral

stoffe in Lösung halten und 50 setzen sich dle

Ausscheidungen fort. Das Gasgemisch triU In

Reaktion mit den Grundstoffen der Atrnosphäre

beim Mundloch des Karnins, welches wenig oder

keinen Wasserdampf enthált und daraus scheiden

sich hierbei Minerale ab. Zurn Beispiel tritt das

Schwefelhydrogen mit dem Sauestoff der Luft In

Reakton, woraus Wasserrdampf wird, der sich

verflUchtigt und der Schwefel setzt sich in der

umgebung det Exhalationsöffnung ab.
Abb. 7. Der Sc/i/ot In Ragčska studa ist eine
senkrechte Rohrhöhle im Basalt. Foto: L. Gaál
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In der Umgegung der heute noch
aktiven Exhalationshöhlen ist die
Anwesenheit det Schwefelgase
(H2S, 503, SO3) auffällig. Der aus
geschiedene Schwefel färbt die
Umgebung des Kaminloches gelb.
Dies ermöglicht bej den Fumerolen
von Kawah ldjen und Rapanayn in
Jawa einen bedeutsamen Bergbau.
Vielfältig sind die verxchiedenen Sal
zabscheidungen (K-, Na-, NH4- chlo
ride, Sulfate, AIau ne, Schwermetall
salze usw). Es st nich auffällig, aber
Kohlendioxyd jsi in groBer Menge
anwesend. Aus den Exhalationen
beim Nyos-See in Kamerun st 7986
so vjel Kohlendioxjd ausgetreten,

da6 7700 Menschen und viele Tiere ersticht sind. Einige Exhalationen sind oft auch durch andere

Gase gekennzeichnet (Kohlenmonoxid, Nitogen, Hydrogen, Ammoniak usw). Mengen der absorbier

ten Gase (NH3, CH3, SO2, usw) lösende Säuren ( HCI, H2S04, HBO2 usw.) und Salze (chrodide, Sul

fale, Karbonate usw.) kann man in solchen Exhalationen finden, die zum Vorschein kamen, verflü

chtigten sich die Gase meist, die Säuren trten in eine Reaktion mit Oberflächengesteinen, die Salze

scheiden sich aus and viele farbenfrohe Mineroabsonderungen bilden sich.

Einige Exhalationen sind noch lange

Zell, manchmal Jahrtausende oder Jahr

millionen in der umgebung der erlosche

nen Vulkane tätig. Dies nennt man postvul

kanische Tätigkeit. Die lntensität der Tätig

keit nimmt allmählich ab, die Zusammen

setzung der transportierten Materie wird

ärmer, aber die Mineralausscheidung

bleibt ununterbrochen bis zum Erlöschen.

lm östlichen Tell des Karpatenbeckens, rn

Bodokgebirge sind die Exhalationen auch

zur ZejI noch aktiv, sie bilden rnanchmal

auch Höhlen wie die Stinkhöhle, Mörder

höhle, Alaunhlöhle bei Tuna. Diese Höhlen

snd eríüllt von aufsteigendem Kohlendio

xyd und Schwefelhydrogen, dle Wánde wer

den von Schwefelborke und Alaun bedeckt.

lm Karpatenbecken erinnern an die

Exhalationstätigkeit meist nur mehr jene röhrenförrnigen oder eXplosiven Höhlen, n denen wird dle

Anzeichen der Darnpfkorrosion oder dle charakteristischen Mineralausscheidungen erkennen kön

nen. lm Tokajgebirge bej Sáraspatak liegt dje Oherhöhle, aus der 14 Minerale bekannt sind, vor allem

Abb. 8. Die Ebeczky-Höhle entstand durch Dampfexplosion
im Basalt. Wände der Höhle überziehen Pisolite aus Kalzit.

Foto: L. Gaál

: .

.ď.ď

Abb. 9. lm Ende der regelrechten Zelle der Szigligeter
Explosionischen-Höhle ist auch em gas/dampfleitend

Kanal zu sehen. Foto: I. Eszterhás
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Albit, Anortit, Kristobalit, Kaolinit usw. (ESZTERHÁS 1997c). Die Basalt- bzw. Basalttuffwánde der

Gödröscher Explosionshöhle (am Piattensee) und der Ebeczky-Höhle tim Cerová vrchovina-Gebirge)

sind dicht von Pisolithen aus Kalziumkarbonat bedeckt (ESZTERHÁS 7987a, GAÁL 8 ESZHTERHÁS

1990). rn Ragačer Schlot tim Cerová vrchovina-Gebirge) kann man eine Rippe aus Schwefel beo

bachten (ESZTERHÁS 1997a). Auch der Mineralüberzug der Ubringen Exhatationshöhlen scheint viii

kanischen Ursprungs zu sein, aber man hat sie noch nicht analysiert.

Schlu(3folgerung
Die Exhalationskamine kann man in derUmgebung der erloschnen Vulkane auch nach Millionen Jah

ren noch finden. Nach Denudation und Verstopfung sind moglicherweise heute nur noch Abschnitte

der Kamme zu zehen. Dieses sind grostenteils senkrechte oder waagrechte rohren, seltener Explosi

onsráume. In den meisten solcher Hohlen kann man die Borke der ausgeschieden Minerale (sch

wefwl, verschiedene Salze usw.) --—.__-_

finden). In manchen Hohlen setzt .
..

sich auch heute noch die Ausgang
und das Ausscheiden von Minera -“I

len fort.
Dieses Arbeit beschreibt die 24

bisher bekannten Exhalationshoh- ‘

len, und bereichert damit die Palet

te der Pseudokarsthohlen. Sie

weist auf die Ahnlichkeit der Gas
und Dampfaustritte der noch akti
ven Vulkane hin. Diese Ahnlichkeit
läst sich sowohl In der Form der

Kamme, aIs auch mn der Zusam-
mensetzung der anstehenden
MineraIborken sehen.
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Abstract

Prevalent part of the tree mo/ds originated in volcanic and volcanoclastic rocks. Singularly, they are
known ín travertine, too.

According to the environment of their occurrence we can distinguish the following types of the tree
mold caves: 1. lava tree mold caves (they are created after the lava covered a tree at a certain tempe
rature; several morphological types are described from Japan), 2. lahar tree mold caves (lahars origi
nated in volcanic slopes by mobilization of/ess stabilized volcanoclastical material and removing as
debris flow, mud flows etc. About 30 caves in lahar was desribed from Czech Republic), 3. fluvial tree
mold caves (they are created on the volcanic s/ope among a clastic material transmitted by periodical
flows taking turns with wild streams and debris flows or düute flows; several caves is described from
Slovakia) and 4. crater tree mold caves (only one little cave is known in maar type of crater in Slova kia).

Key words: tree mold, cave, lava, lahar, crater

Introduction

The caves originated by the weathering of trees were described from several parts of the world as
the tree mold caves‘. Rrevalent part of the tree molds originated In volcanic and volcanoclastic rocks.
Singularly, they are known In travertine, too.

The best preserved sites of
the tree mold caves occur In
Japan and Hawaii. In both —

sites the underground spa- ‘

ces after trees remain owing t J /
to the hot ava flows. Some
other sites of the tree mold
are known In the Eastern and
Central Europe which origi
nated by flowing streams In
volcanoclastic rocks and by
sliding of lahar sediments in
cold and quasi-cold conditi
ons. Sporadically,

small

_________________________________________________________

caves after remains of trees
In maar crater sediments are Fig. 1 The origin of the main types of the tree mold caves: 1. Lava
known In southern Slovakia. tree mold cave, 2. Fluvial tree mold cave 3. Lahar tree mo/d cave
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According to the environment of their occurrence we can distinguish the following types of the tree

mold caves: 1. lava tree mold caves, 2. lahar tree mold caves, 3. fluvial tree mold caves and 4. crater

tree mold caves.

In this paper we attempt to introduce them in its typical sites.

1. The Iava tree mold caves

The lava tree molds are the most extended and investigated types. They are known mainly from

Japan and Hawaii.

On the northern foot of the well-known volcano Fuji-san (3776 m above the sea) several hundreds

of such moids occur, which were studied by ISHIHARA (1929), TANAKA (1995), OGAWA (1996),

TACHIHARA (1997), HONDA (1999), TACHIHARA et al. (2002) and others.

Most of them have a dimension of caves and one of them is open for public. The lava tree molds

around here are said to have been formed owing to the volcanic eruption of Fuji-san in 864. They occur

around the frontai part of iwo large lava flows near the Narusawa village and in the area Kawaguchi

ko. Some lakes originated in front of the lava flows as well (Motosuko, Shojiko, Saiko, Kawaguchiko).

Both localities are situated in the Fuji-Hakone-lzu National Park.

Each of the tree molds was studied in detail (TACHIHARA 1997), which is marked in the terrain with

little boards with number and inscription as very mportant natural site.

The tree mold is created after the lava covered a tree at a certain temperature (about 1,000-

1,200 °C). Lava soon starts to harden and the tree inside begin to decay in consequence of glowing.

The glowing may be quicker when the admittance of 02 through outlets of gas from ava after more

trees is possible. After some time, a hllow remains as a mold of the tree. Because the molds are rat

so old (about 1,100 years), they give us reiatively eXact diameter of the tree that was growing in this

area during eruption. The tree molds generally occur in the frontai part of ava, where the lava has a

smaller energy. In many cases, we can see welI-preserved molds of tree crust in the cave wall. Co-exi

stence of Iava caves and tree molds is aiso known (Ganno-ana cave system — OGAWA et al. 1999).

According to TACHIHARA et al. (2002) we distinguish several types of tree mold caves by their

morphologicai shape. Some trees were falien, some remained standing, some with a space after root

system and some are of a mushroom type after the chamber of gas. Accordingly, the tree mold caves

are horizontal (lying type), vertical (well type and stone piilar type), oblique (leaning type, inclined type)

and mushroom type. The “hudo-type“ has higher the back waII, the ‘narusawa type“ has a cedar-shape

after the gas exhalation, and the other molds have a boUle, shelf, canopy, plate, boat and column

shape (see the figures).

In majority, they form simple caves, but if the Iava covered more trees together, a compound tree

mold with connected underground passage originated. Their diameters are almost always roundish or

soft oval, the most frequently having 70-150 cm. In the case with two dosely situated trees, the diame

ter is approximately doubled. The length Of tree mold caves Is frequently 2-10 m, and in the case of the

compound tree mold it is several tens of meters (the Iongest tree mold cave has the length of 150.6 m).

Classification of ava tree molds with/without remelted inner surface according to its formation pro

cess was given by HONDA (1999a). He distinguish the following types: 1. open to atmosphere type,

2. all-directional space confinement type, 3. front space confinement type, 4. upper space confine

ment type (1-4 horizontal Iava tree molds), 5. open to atmosphere type, 6. local space confinement

type, 7. upper space confinement type, 8. confinement gas diffusion type (5-8 vertical ava tree molds).

The investigation on hydrodynamic interaction between tree and Iava flow and resulting structure of

tree mold was studied by HONDA (1999b).
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F/g. 2 Sever3l types of the /ava tree mo/d caves (after Tachřhwa ot a/. 2002)

Hcido type

Plate type

Narusawa type

Bottle type

Shelf type
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In the Narusawa site the prevalent part ot
the tree molds occur around the Narusawa
Fuji-san Museum. Most of them were found
with a turned over top aftet the slight upiif
ting Of the ava. A vory nice example of the
mushroom-shape cave is a tree mold Nr. 200
with a small gas cavity. Other caves origi
nated after weathering of two trees fnear
the hot spa). We can see other rests of
trees In the geologic profile of the iarge
Java flow near the sports stadium.

The best conservation of the tree mold
caves are In the Kawaguchiko Field Center.
The Funatsu Tainai cave occurs aiso
here. lt Is open for the public and since
1929 Is a natural monument. A shrine was
built at its entrance. This made people imagine a human body and connect the mold with innocent bell-
ofin mother and her body as the origin of life. Therefore this Is worshipped as a sacred place. People
visit It and pray especially when they hope to have a baby otto have an easy birth. This compound tree
mold consists ot about JO trees and its total iength Is 70 m. We can see a rope-shape and nbs as resl
dues of the Java flowing, originated by the remelting of the Java into the underground places. Aiso Iava
staiactites occut here. The nice Java staiactites and flowstones occur in the tree mold cave Nr. 6, too.
In the cave Nr. 4 the small Java stalagmites occut. In many cases we can see asymmetric shape ot the

vertical wali of pits above surface, which originated by
particuiarly retarding of the Java flow by tree trunk. Many
of the tree mold caves In this locality are avaiiable for visi-
tors with a iadder. The longest cave Nr. 102 with a total
length of 150,6 m, which consists ot 10 trees, Is not ava
ilable for the public.

2. The lahar tree mold caves

Different processes ot origin have tree mold caves In
the volcanic lahar. Lahats originated In volcanic slopes
by mobilization of ess stabilized volcanoclastical maten
aJ and removing as debris flow, mud flows etc. They are
usually mixed with othon volcanic and sedimentary rocks
In the accumulation zone In the foot of volcanic slope.
Lahars usually include many opalized trunks of trees
(e.g. lahar In Zolná In Slovakia from Middle Miocene
andesite tuffs - DUBLAN 1993, lahar In Greenwater In
USA - CRANDELL 1971).

About 30 small cavlties with tubulat or oval cross-section
are known In neovolcanic tocks ot Doupovské vrchy Mts.
In Czech Republic. Their name Is Trpasličí jeskyně
and has the diameter from some cm to the 150 cm.

Rig. 3 Horizontal tree mold In the Funatsu Tainai Cave.
Photo: Ľ. Gaál

Fig.4 The entrance of the vertical Java
tree mold cave In the Kawaguchico field

center. Photo: Ľ. Gaál
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Fig.5 Remelted /ava In Funatsu Tainai

Cave. Photo: Ľ. Gaá/.

3. The fluvial tree mold caves

The longest of thom Is 70 m. The majority of authors de

scribed them as cavities after weathering of trees (for eX.

HOCHSTETTER 1856 KRÁL J973), but RUBÍN (1983)

thinks that its origin may be according to the sliding of

lahar sediments.

*

Fig.6 Tree mo/d ín Iahar near Rimavská

Sobota In Slovakia. Photo: R. Gális

The most typical fluvial tree mold caves are developed In Neogene volcanoclastic sediments of

middle Slovakia. They occur in andesite volcanic tuffs, breccias and coarse conglomerates, which are

sedimented on the volcanic slope as a clastic material transmitted by periodical flows taking turns with

wild streams and debris flows or dilute flows. The trees were deposited when the kinetic energy of the

flows decreased in the foot of the slope, about 10-20 km away of the eruption centre. The voluminous

volcanism was generated after the Alpine orogenesis of the Western Carpathians In the Middle

Miocene (Badenian, Sarmatian) mainly In middle and eastern Slovakia. It had several eruption centres.

Among them the largest is stratovolcano Poľana In the middle Slovakia. Some other fluvial tree mold

caves occur In neovolcanic rocks of Moneasa Mts. In Romania (by the kindly information of Mr. Tibe

riu Tulucan).

Fig. 7 The main stages of origin of the fluvial tree mold caves:

a. flowing, b. covering, c. silification, d. weathering.

Si02 Si02
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The first cavities orig inated by the processes of
weathering of tree trunks from Štiavnické vrchy
Mts. were described by famous Slovak scientist
Andrej Kmet in 1973 (DUCÁR 2004). The other
tree mold caves were studied by GAÁL (1993,
2002, 2003), RADINGER SL MLEJNEK (2001),
NOCIAR SL RADINGER (2002) and PAULIŠSL
MLEJNEK (2003) in the middle Slovakian neovol

_____

canic rocks.
These caves have an oval cross section in their

entrances with the diameter about 7 x 0,5 m ot
1.5 x 7.2 rn, and atthe end the cavern narrows down
to several cm. The longest of them has 70-12 m. Ra-
rely they are compounded of more (max. 3) trees,

for exampie Jaskyňa vtidoch with the total length of 17 m.
Sorne similar srnall pipe-shaped cavities are around the cave entrance as well (with diameters of

3 - 50 cm). Some of them have a white nm probably of chalcedony. The several short ceiling and iateral
offshoots are in the back part of the Gaye, which were probabiy formed from tree branches.

Well-preserved silicified moulds of tree bark are found on sorne of its walls (Jaskyňa v tufoch). Some
ot them are cornpletely impregnated by dark coloured chalcedony or opal, but the original structure of
tree can be discerned.

A tree opal was found in the cave Voňačka too (PAULIŠ SL MLEJNEK 2003).
The origin of fiuviai tree mold caves can be sketched as foilows: the tree trunks were transmitted by

wild flows (often occasionaliy, irregulanly) on the
lower parts of the voicanic slope arnong coarse vol
canic rocks. This rnaterial after their deposition was
relatively rapidly covered by volcanic sand, gravei or
ash. The disintegration of tree trunks can start gene
tahy without oXygen. From covering beds — volcanic
sand or ash - silicic acid and origin the silicic gel was
secreted. This sihicic gel incrusts in colloid forrn the
relatively soft part of the trees — mainly their bark.
Later, the gel transforms to the amorphous opal orto
cryptocrystahlic chalcedony. After some time, the
inner part of trees rots and is carried-out by weathe
ring. The crust of chalcedony or opal preserves the
cavity against coliapsing. The chalcedony crust fIa-
kes off in greater cavities and then is weathered out,
but in srnaller cavities it Is well preserved and re
mains.

The tree can be aiso burnt by hot pyroclastic
material. The partly or completely carbonized tree
may be easily penetrated by sihicic acid, which trans
forms to opal or chalcedony. Their colour can then
often be darkened by carbon. Such fragments of
dark chalcedony occur in the cave Jaskyna v tufoch.

r; ‚

.

Rig. 8 Underground tube of the Trpasličia
jaskyňa. Photo: P. Bella

Rig. 9 The map of typical fluvial tree mold
cave; Trpasličia jaskyňa in Slovakia.

After Radinger and Mlejnek
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Some data of fluvial tree mold caves In middle Slovakian neovolcanites:

Distance
Cave name Length Miocene voicano

of eruptivecenter

Pecna 6,7 m 11,5 km — Lysec

Voňačka 70,5 m 4,6 km Lysec

Trpasiičiajaskyňa 12 m 14 km Čelovce

Jaskyňa pod Jaseňovým vrchom 5,8 m 8 km Potana

Jaskyňavtufoch 17 m ? ?

4. The crater tree mold caves

Severai preserved remains of craters ot maar type are focated in the basait voicanic rocks of the

southern Siovakia, which were formed partly in the oider phase Of volcanism fPontian, end of Mioce

ne, Podrečany Formation) and partly In the younger phase of voicanism (Piiocene-Pieistocene, Cerová

Formation). The maar structure ot Podrečany Formation is uncovered In the sand quarry near the Pinci

ná viiiage (near Lučenec town, southern Siovakia — VASS et

ai. 1997). In this quarry, the lapiiii tuffs with fragments ot

underlying aieurites of the Lower Miocene were discovered

In the inner part of the maar ring and diatomic clay with

sandy tuffs in the upper corner, which represent the inner

maar fhl. This fiiI continues further to aiginite, which Is

a sought-after ecoiogical raw material (it Is a rock rich in

orgatic matter coming prevailinglyfrom the bodies of dead

aigae and is used mostly In agriculture for adjustment of sous

suffering from drought, but aiso as industrial filtration clay).

Aigae accumuiated in the maar lake that remained In the

crater formed by phreatomag matic explosive activity.

Two smail cavities, from which the right one meets the

conditions ot a cave, are situated In the iower part ot the

quarry wall In the lapilli tuffs. The tiny cave, named Jasky

ňa v maare was discovered by L. Iždinský In 2001. lt con

sists of a single passage with the iength ot 5m, which Is

cut by young gravitational fracture In the rear part. lnside

the second cavity, there Is an easiiy recognizable tube with

a diameter of 8 cm, which probabiy represents a remain

der ot tree branch.

We suppose, that the trees were puiied down by strong

voicanic expiosions, thrown to the air and their remains

(trunks) consecutiveiy covered with another layer ot lapiiľ

tuffs. After a partial denudation, the inner part was weat

hered and the cavity widened by natural, mostly frost weat

hering.
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F/g. 10 Explosion of the maar type crater.

F/g. 11 The entrance of the Jaskyňa

v maare. Photo: L. Iždinský
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Speleothems in Mines — Pseudokarst features?

Rudolf Pavuzat1 — Karl Maist

Museum of Natural h/story Vienna, Dept. oL Karst and Co ves, Museum platz 1/10/1,

A-7070 Vienna Austria, pjeo.atria@netway.at,

Abstract

Speleothems In m/nes co u/d be described as pseudokarst features. Whereas tři/s classification might lead

to some discussions, the scientific importance Of these spe/eothems Is signifIcant as they a/Iow the dat/ng

of m/nes and — beyond thot - isotop/c analysis can be used as chmate proxies forthe younger Holocene.

Zusammenfassung

Sinterbildungen In (künstlichen) StoIlen können in e/nem gew/ssen S/nn dem Pseudokarst

zugerechnet werden. Wenngleich diese Ansícht durchaus d/skutiert werden kann, so steht doch der

wissenschaftliche Wert d/eser Spelhotheme ausser Zweifel, do s/e neben der Dat/erungsmögl/chkeit

für ältere Bergbaue be/m Fehlen histor/scher Quellen Ietztlich auch e/nen kl/matischen Datenspe/cher

für das Jüngere Holozän b/eten.

Key words: Speleothems, M/nes, Consequence Caves, Holocene

(ntroductíon

The scientific term ‘Pseudokarst“ is not a pure scientific one and ailows the inclusion not only of

rare striking karst replicas buf aiso of only faintiy similar phenomena like root stalagmites. The more

recent term ‘Consequence Cave“ is another excellent exampie: There are karst related caves quite

similarto consequence cavesfulfilling au morphological criteria but caused by breakdown of karst hol

iows and not of mine tunnels.

Consequence Caves“ are defined as naturally formed cave-phenomena following the coilapse of

man-made mines and tunnels. As these features are defined as „Pseudokarst, one could raise the

question whether speleothems developing in mines — and in consequence caves — can be conside

red as pseudokarst-features too.

Speleothems buiit up by natural carbonates are related to karst — in most cases. But quite often one

may encounter a variety of those aiso in mines and tunneis. We disregard the ones originating from

concretes because these are of true“ artificial origin.

The entireiy naturaily formed speieothems in mines occur in a prirnariiy artificiai subsurface envi

ronment which is situated often in non-karstic rocks, mostiy after the abandoning of the mines.

An example fram Austria

In the ast decade Speleoiogists aiso mapped ancient mines, for instance in the easternmost pro

ymce of Austria, Burgenland. Whereas the history of most mines remained unclear, in some of them

a variety of speleothems could be observed — even in areas acking typical carbonate rocks. Obviously

even traces of carbonates enable the formation of speleothems and most of them show a comparati

vely rapid formation.
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Another examples from Carinthia in southern Austria

comes from a medieval mine, the Josefistollen near

Friesach fl an area with schists and marbles without

any natural caves. In parts of this mine speleothems are

abundant, both on the ceiling and on the floor. From the

latter a 15 cm high stalagmite could be sampled and

jnvestigated with the help of stable isotopes (OXygen

18, Carbon-13) and dated with U/Th-Series.

The resulting age of its base — 7363 AD — yielded the

minimum age of this part of the medieval mine. No writ

ten report exists from this early stage of the Josefistol

len se far.
Furthermore the stable isotopes show at least ono

distinct hiatus in the younger part of the sequence — pro

bably around 1900 AD - making a good climatic proxy for

the last 700 years. Hydrochemical modelling - based on

actual data and necessarily neglecting the hiatus — re

vealed a younger age as expected.

The dating of speleothems from Rseudokarst Caves, especially from “Consequence Caves“, might

help to uncoverthe history of these objects. Research in mines and —subsequently — the dating of spe

leothems should become an important tool for historic mine-research as well as for climatic studies of

the late Holocene due to high growth rates and therefore good resolution in most cases.

ji
F/g. 7. Stalagmite from the Josef/sto/len,

Carinthía

Otalagmite Josefistollen (Friesch, Austria)

della O-l O tmeďfď)

-6cm Irem tep

Future aspects

2 3 4 6 6 7 6
Uf Th-e leBce)

ff)3 AD
delta C-l 3

F/g. 2. Isotope and age-data from the Josef/-Stalagmite [F/g. 1]
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On the Fínnísh pseudokarsts

Almo Kejonen

GeologicalsurveyofFinland, PL/PB/P.O Box 1237 FIN-70217 Kuopio, Finland

aimo.kejonen@qsf.fi

Abstract

Pseudokarst phenomena are most often found In Finland In caves and cliffs. Of the 14 cave types

occurring In Finland only five, In crystal caves, In alí of the three weathering cave types and in glacial

earth caves occurs pseudokarst phenomena such as piping, caused by ground waters ar the melt

waters from snow, the dissolution of particular minerals, thermokarst etc.. On cliff rocks, which have

a stong verticai schistocity are occassionai karren, or clint and grike structures. On the granite ofsho

res and on cliffs ofschist there are aiso occassionalíypits.

Key words: Pseudokarst, thor

mokarst, Finland, crystal caves, weat

hering caves, gíacial earth caves,

karren, clint and gfje, solution pits

Because the continental ce sheet

has covered Finland at least six times

during the past 300 000 years, karst

and pseudokarst phenomena are

relatively rare In Finland. Their re

search history Is however rather

long. Karsts In Finland have already

been studied for 100 years

(ESKOLA 1913, HAUSEN 1934). In

comparison pseudokarsts are almost

unknown. These phenomena have

not been recognised In Finland, alt

hough they had been described as

a geological peculiarity (SEDER

HOLM 1887, HACKMAN 1933).

In Finland, at present, there are many

aged pseudokarsts In caves and

young karren, or clint and grike struc

tures, and so(ution pita

Fig. 1. Locations of the piaces
mentioned In the text.

Í crystal and weathering caves,
II glacial earth caves,

lil clint and grike fKarren) foatures,
IV solution pits.
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Finnish cave types and pseudokarsts In caves

A cave Is defined in FinIand as a hoiiow of space In the bedrock or In the unconsoiidated earth,

which Is latge enough to fit 2-3 peopie comfortabiy. Further, haif caves and rock sheiters, which can

comfortably fit at least 10 people are aiso counted as caves. Additionaiiy, smalier holiows which are

valuabie for geological, historicai or other reasons, may be accepted as caves. At present over about

7 000 caves are recognised In Finland. A genetic - morphological cave ciassification scheme using 14

cave types, A - L, Is used In Finiand: A. Crystal caves caused by magma crystailisation andĺor hydrot

hermai fiuids. B. Seismotectonic crevice caves caused by earthquakes. C. Karst caves caused by

llmestone solution. Dl. Tafoni caves caused by alveoiar (tafoni) weathering In silicate rock. D2. Weat

hering caves In preglacial weathering zones caused by preglacial chemical weathering and glacial

and/or postglacial erosion. D3. Other weathering caves caused by postglaciai (mostly frost) weathe

ring. E. Giacial crevice caves caused by quarrying glacial erosion. F. Glacial bouider caves caused by

glacial boulder transport and sedimentation. G. Glacial earth caves caused by melting of glacial ce

biocks buried In till or esker material. H. Manne erosion caves caused by the wave erosion and winter

ice erosion. I. Rocksllde-formed boulder caves caused by rockslide and rockfall. J. River erosion caves

caused by running water erosion. K. Glaciai abrasion caves caused by glacial abrasion. L. lce caves

are caves of the types listed (A-K) In which the unusuaiiy cold microclimate has formed both perma

nent and temporary ice deposits, the latter lasting the length of the summer.

Most of the Finnish caves are polygenetic, the most common cave types being BE, EF and D2EF.

Pseudokarst features occur in some of the caves of types A, Dl, D2; 03, G and probably J.

Pseudokarsts in caves

The crystal caves of the Korsnäs mine described by Rehtijärvi et ai. (1979) and Kinnunen (1989)

(Point lIn Fig. 1, coordinates: x 6967,70, y 1512,50. Cave type A) are 1-30 m long, 0.5-10 m wide

and 0.3-2 m high. They are In hydrothermal alteration zones associated with faults cutting lead ores,

which have biotite-rich migmatite as a country rock. In connection with mining works was found schis

tosity- and fracturing-controlled, water filled, crystal aggregates (calcite, galena, anthophyllite, harmo

tome and banite) containing and partly montmorillonite-filled cavities at different depths. The largest,

over 30 m long, 5-10 m wide and 0.3-1.5 m high cave at a quite steep attitude Is at a depth of about

190 m The K/Ar method gives an age of 88 my. for the anthophyllite crystals of the cave, while age

of the surrounding country rock, and the lead ore Is 1770 my. based on U/Pb determinations. Caves

remaining from mining work are at present under water In abandoned mines.

Rukatunturin Pirunpesä (The Devils Den of Rukatunturi) at Kuusamo (2, coordinates:

X = 7340,65, y = 4462,00. Cave type: AD2D3) Is 5 m long, 1-2 m wide and 1-2 m high. lt Is a crystal

cave eXposed by erosion In a fault zone In mylonitic and partly weathered quartzite precipice of Ruka

tunturi. In the roof of the cave are several small cide hollows, from which drop weathering material,

quartz and occassionaily pyrolusite crystal aggregates. On the floor of the cave are rocks covering a

weathening sand. In the area of Rukatunturi, there are several caves that are smaller than caves resem

bling those at Pirunpesá.

Markelampi cave at Lieksa (3, coordinates: x = 7040,18, y = 4513,96. Cave type D2J)

Is 5 m long, 0.7-2 m wide and 0.2-0.5 m high.The cave Is In black schist, which mainly consists of bio
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tite, plagioclase, quartz, graphite and several sulphide minerals. The rock Is weathered, In a varying

degree, to a depth of several metres. The sulphide minerals have In places been dissolved complete

ly, so that the rock has become porous. The weathered bitiote colours the weathered rock to a metal-

lic lustre In places. The surface of the weathered rock covers an iron oxide crust, gossan. The cave Is

In the intersection of horizontal and vertical fractures 2 m below the rock surface. On the floor of the

cave are rocks, which cover a thin layer of weathering material transported by dripping and flowing

water, whose quality varies from ruSty gravel to light-coloured clay. On the roof Is a variably thick layer

of a speleothem composed of iron oxide and gypsum precipitate. Through the cave flows a small stre

am, whose meandering has had a effect on the shape of the cave.

Pirunkirnu (The Devils Churn) cave at Juuka (4, coordinates: x = 7008,84, y = 4454,33. Cave type

= D2D3J) Is 6m long, 0.6-1.5 m wide and 0.4-1.6 m high. Pirunkirnu Is a canyon, In which glacial melt

waters have strongly worn the weathered fracture zones of the quartzite rock. The cave has been for-

med In a 290°/55°SW trending fracture zone on the northern wall of the canyon; the former Is filled

with materials that have been weathered to sand. The roof and walls of the cave are alternating (exfo

liation and grusification) disintegrating weathered rock. Each spring, snow melt waters flowing

through to the fracture zone give rise to piping at the rear of the cave.

Halonen‘s oven (Halosen uuni) at Kuusamo (5, coordinates: x = 7350,1 7, y = 4468,30. Cave type:

D3) Is 15 m long, 1-4 m wide and 0.5-2 m high. tIs a passage In altered sericite quartzite (which has

been pegmatized and which has In part undergone hydrothermal solution). The cave expands at times

to the slze of a room. The inclination of the base increases towards the rear part of the cave The rear

part rises In the rock as a vertical chimney. The floor has weathering materials sorted by the snow melt

waters and cultural sojI. Each spring, wafer percolating to the cave through the rock cause strong

piping phenomena, especially in the vertical chimney at the rear of the cave, with the consequence

that the cave enlarges all the time.

Paljakanvuoren Pirupesá (Devil‘s Den of Paljakanvuori) at Kiuruvesi (6, coordinates:

x = 7051,01, y = 3483,68. Cave type: BD2) Is partly closed using boulders, between which tIs pos

sible to bok downwards as far as the llght from a pocket torch carries. Only the uppermost, 6 m long,

J m wide and 0.7 m high part of the cave Is Open. The cave Is a ladder-like fracture network widened

by the weathering in porphyritic granite. If Is composed of the gorge-like main passage and the frac

ture-controlled horizontal side passages. Alb walls, ceilings and floors of the cave are weathered gra

nite locally called moro. At present only the uppermost side passage Is on passable. The cave was

studied and blocked In the 1930s when the hill was pastu re. According to bocal knowledge, using a

rope, one can forse on es way into the cave about 30 m.

Pseudokarst (thermokarst) in glacial earth caves

The two till caves at Kaamanen, northern Finnish Lapland (7, coordinates: x = 7662,00,

y = 3503,00, Cave type: G) are both 30 m long, 3-5 m wide ja 1-5 m high (SAARENKETO et al. 1987).

The caves were formed In the melting of two ice bbocks buried In till during the oscillation of ice she

ets. The till caves, which have atrend of about 40°, were ata depth of 5 m In the particularly hard son

solidated basal till In the distal part of a drumlin.. They were bund when a road digging machine fell

into one of the caves. The caves were destroyed during construction of the road.
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The Ukkoiatill caves at Eno (8, coordinates: x = 6983,80, y 1510,45. Cave type: G) comprise seve

tal-3m long, 1-1.5 m wide and 0.5-1.5 m high cavities (RAINIO et al. 1981). Locallythe sequence of

layers from the surface downwards is: 0- 1-2 m hard basal till, 1-2 — 4-7 m till with deformation struc

tures, of which the greatest part is resedimented esker material, and, in the bottom the section, gla

cifluvial sand. The cavities were at a depth of 2-5 m in till In the lower part of a deformation till. Today

the cavities have been destroyed by earth material extraction.

The Puhos till caves at Kitee (9, coordinates: x = 6887,20, y = 4496,50. Cave type: G) are 6-8 m

long, 1.5-2 m wide and about 1 m high (Rainio et al. 1981). The caves were In the proximal side of Sal

pausselkä Ii, at a depth of 4-6 m in poorly sorted gravel, which contained till lenses. ron hydroxide and

carbonate presipitates have altered the cave roofs and walls as hard as conglomerate. The caves were

destroyed during gravel extraction.

The Hetemäki earth cave (Fig. 2) in an esker

at Juankoski (10, coordinates: x = 7009,77,

y = 3575,05. Cave type: G) is over some 2 m

long, 1.3 m wide and 0.8 m high (KEJONEN et

al. 1989). lt was found at a depth of about 2 m

In duting the extraction of gravel from the

esker. The esker is covered by an about 1 m

thick layer of particularly coarse rather impure,

pebbly and boulder-bearing gravel. Under this

layer there is poorly-sorted rand, where the

cave was found. The horizontal sand layers give

way to the hollow circling around it.

Clint and grike structures and solution pits

The best documented clint and grike localities in Finland are at Kämmenniemi cape, Tampere

(KEJONEN 1987), on the Skrvskär and Skorvören islands at Houtskar (BERGMAN 1972, RATIA

1998, GLOCKERT 8. TIUONEN 1999), and at Keinälánniemi and Särkiniemi capes, Kuopio

(KIELOSTO et al. 1985, KEJONEN et al. 1988).

The Kämmenniemi clint and grike area (11, coordinates: x = 6833,0, y 2488,0) is on the shore oí

Lake Näsijärvi (KEJONEN 1987). The features exist In several rock types: conglomerate (Fig. 3), bio

tite schist, biotite gneiss, greywacke gneiss and amphibolite. All the rock types have more or less meta

morphosed and they have a strong vertical schistosity. In a rock, which has a surface smooted glacial

ce sheet, clint and grike structures have a depth of 30-80 cm. They are ess then 3 m above the sur

face of Lake Násijärvi, extending about one metre below the present-day water surface. Due to weat

hering there Is a rapid alternation In petrovariance In the rock ayers. The corrosion of a weakly durab

le layer begins with the solution of easily weathering of minerals such as carbonates, sulphide mine-

rais and pyroXenes, which make the rock porous. After this, erosion caused by frost weathering and

wave action and by melt waters wore the structure In the rock. At the end of the lce Age (11 000 BF)

the area, In which clint and grike stuctures occur, has been at ieast three times in the coastal zone of

the Baltic Sea and the ancient Lake Näsijärvi. The combined duration of these coastal stages has

been over 3 000 years (TIKKANEN et al. 2007).

1

F/g 2. Hetemäk/ earth cave at Juankosk Fin/and.
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The Keinälänniemi clint and grike structures

at Kuopio (72. coordinates: x = 6967,30,

y = 3532,30) cccur in a schist belt containing

both mica schist and volcanic rocks (former tuf

tites and pillow lavas), which have a strong ver

tical schistosity. The deepest (20-50 cm) clint

and grike structures are in the black schist lay

ers containing the mica schist. Weathering and

dissolution of sulphide minerals has first made

the rock porous. Frost weathering, washing of

snow melt waters and wave action have further

caused erosion. In the volcanic rocks the for

mation of clint and grike stuctures effected

both schistosity and structures of other rocks

such as contacts of different ayers, places bet

ween pillow lava pillows and inclusions, porp

hyroblasts and other similar structures In rocks.

At present the formation Is situated 6-8 m

above the present surface of Lake Kallavesi.

After the ice age the area has been at least

three times in the coastal zone of the ancient

Baltic sea or the ancient Lake Suur-Saimaa Fig. 3. Clint and grike structure in Paavoia

(SAARNSTO 1970). conglomerate al Kämmenniemi, Tampere.

On Särkiniemi at Kuopio (73. coordinates: x = 6975,20, y 3532,55) Is a group of large boulders.

They are volcanites, originallytuffites and pillow lavas (KIELOSTO et al. 7985 and Kejonen et al. 1988).

In the boulders there are 1 0-60 cm deep clint and grike structures, which are In accordance with

schistosity and sedimentary structures preserved In the rock. The appearance of the clint and grike In

the boulders Is exceptional from that In the rocks, that because of the attitude of the boulders the

schistosity of the rock Is not vertical: rather the trend may be almost whatever. Besides the clint and

grike formation there are In the boulders cavities (tafoni) that cut the rock structure. The boulders have

been at least three times In the coastal zone of the ancient Baltic or Suur-Saimaa (SAARNISTO 1970).

According to BERGMAN (7972), the clint and grike features of Skrvskär and Skorvören (14, loca

tion: 60° 79‘ N and 210 79‘ 19“ E) are In banded iron ore. The main structures ofthe rocks are 5-15 cm

broad, alternating magnetite rich bands and olivine-bearing mafic bands, which both have vertical

schistosity. The main minerals of the ron ore bands are magnetite, amphibole, and some quartz and

biotite. The main minerals of the mafic bands are amphibole, olivine, chlorite, biotite and magnetite.

[he mafic bands have corroded to a depth of 30-J 30 cm from the original ice-polished rock surface

while the magnetite bands are almost untouched and ice-polished. The disintegration of the rock

begins with the breakdown and solution of olivine, at which time the rock becomes porous. In the

following stage, frost weathering finally breaks up the rock. In the end wave action or spring melting

waters transport the fine-grained weathering matena! away. The weathered area continues below the

surface of the sea at leastto a depth of 1.5 m. Because the highest point on Skorvören Is 3.6 m above

the surface of the sea, the island has not risen from the sea until ess than 1000 years ago. Either weat

hering has been particularly fast or part of it has taken place underwater.
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At Mustalahti, Karttula (15. coordinates: x = 8978,30, y = 3498,90), In shore boutders of medium

grained, weakly schistose granite, are tens of cup-Iike holes which have a diameter of 5-15 cm and a

depth of 5-7 cm.. The holes are approXimately on the level of the lake surtace, such that most remain under

the spring flood, but they are on dry IanU during Iow water time. The base of some holes Is peeling.

In the continental íce polished phyllite rocks on the shore at Paloselká at Ruovesi (16. coordinates:

x = 6880,46, y = 2513,70) there are a large number of cavities 70-20 cm In diameter and 5-7 cm deep

(KANANOJA 1999). The cavities have often been derived from concretions In phyilites and have eXten

deU to their environment. The rock in which the cavities are has been, for a large part of the time after

ice age, underthe surface of the of the ancient Baltic Sea orthat of ancientlake Näsijärvi (TIKKANEN

et al. 2001)

Discussion

The pseudokarst caves of Finland are generally In localities, in which particularfactors both inside

the ground (hydrothermal solutions) and outside (jointing controlled chemical weathering) have wea

kened the rock. Parts of the caves are very old such as the crystal caves of the Korsnäs mone. Part is

just now forming as wearing due to piping caused by groundwater or snow meltwaters, frost weathe

ring and erosion caused by running water In the caves.

In Finland, crystal caves are most frequent In the rapakivi granite areas and In the quartzite areas of

eastern Finland. From the last mentioned, of note Is a body of interesting crystal caves such as Pirun

kirkko (Devils churh) at Nilsiä, the crystal caves of Lampivaara amethyst mine at Sodankylä and a num

ber of the ess known crystal caves In Kainuu and North-Karelia.

Notably, weathering caves are more common than crystal caves. These are fairly evenly distributed

In Finland. There are not pseudokarst efíects In au the weathering caves. Frequently the old weathe

red rock has been eroded away by the grinding transport of the ice sheet, ancient coastai erosion, or

because of sliding caused by gravity. In some cases aiso the effect of man or an animal living In the

cave has had a significant effect on the expansion of the cave. At suitable locaiities piping and, some

what exceptionaiiy, easily the weathering of easiiy broken-down and soluble minerais such as suiphi

des or pyroxenes have effected the formation of the cave.

Aiso for some caves deany formed by weathering, such as Paljakan Pirunpesá (Devils Den) at Kiu

ruvesi, the precise method of formation Is fairiy problematic. They may form wide systems, but the

weathering materials corroded during the eariy stages of the cave have not been found In the cave or

In the immediate vicinity Of its opening. Ancient coastai phases ot the transport of running water may

expiain part of the disappearance of weathered rock material. In a few of the above cases that are hig

her than the ancient shores, such as Devils Den (Pirunpesä) on Paljakanvuori at Kiuruvesi or In the

case of Karhunpesäkivi (Bear Den boulder) In Lapiand, the largest tafoni boulder In Finiand that Is

becoming a tourist atteaction, the disappearance of weathered rock material some 25 m3 Is a probiem

to come extent (KEJONEN et al. 7988).

Glacial earth caves, thermokarst phenomena associated with the warming of the chmate, are not

precisely intepreted as pseudokarst caves In Finland. They are a particular special case of karst. lt may

be possible to find these from au ice-sheet covered areas. The more abundant of these, based on the
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Finnish case, are in the area of ce-marg mal formations, in which rapid sedimentation and ice-sheet

oscillation have made possible the buriai of glaciai ice blocks and the weight of the oscillating ice

sheet made the deposits exceptionally compact.

The young clint and grike structures and solution pits type localities are coastal cliffs. This might be

apparent because, eisewhere, eXcept dose to the shore, reiativeiy modest structures remain easily

under the vegetation cover as has been observed on Keinälänniemi cape. On the other hand the obse

rvation may be completely correct, especialiy regarding the solution pits. The bases of the larger weat

hering pits, which are aiso sometimes found even under till, are usually variably thick layers of weat- ‚

hered rock material, Or the solution pits have developed from some rock structures such as a rock-type

inclusion, or a crystal cave (JAATINEN 1972, Aartoiahti 1975). These features are lacking from the

young solution pits
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Abstract

At present more than 4,800 caves are known in Slova kia, mostly In carbonate rocks (limestone, dolo

mite, travertine). On/y 778 caves were formed in non-carbonate rocks (several volcanic eruptive and

intrusive rocks, sandstone, granite, quartzite and other). These caves are a/so interesting and impor- I
tant from the geological, geomorpholocical and other subterranean environmental features point of ‘I
view. There are several genetic types of caves In non-carbonate rocks: volcanic exhalation caves, cre

vice caves, crevice-breakdown caves, crevice-boulder caves, crevice-weathering caves, boulders

caves, weathering caves, tree mold caves, a/so fossi/see abrasion caves. A/l caves in Slovakia are law

fully protected by the Act on Nature and Landscape Protection.

Key words: speleology, caves In non-carbonate rocks, cave morphology and genesis, values of

caves, nature protection, Western Carpathians, Slova kia

Introduction J
Natural conditions for cave genesis In the territory of Slovakia (Central Europe) are very different,

mainly from the geological, hydrogeological and geomorphologicat point of view. More than 4,670

caves are registered to the lst June 2004. They were formed mostly in carbonate rocks (limestone,

dolomite, travertine). From the total number, only 178 caves were formed In non-carbonate rocks

(basalt, basalt congiomerates, andesite, andesite conglomerate and breccia, andesite tuffs, rhyolite,

basanite, sandstone, non-calcaire sandstone and conglomerate, granite, quartzite, quartz, shafe).

The scientific research and speleological documentation of caves In non-carbonate rocks are reaii

sed mainly from the ninethies of last century. From this point of view, the interest of speleologists Is

oriented to several volcanic and sandstone areas in central and eastern paris of Slovakia. The most

systematic speleological exploration and surveying of non-carbonate caves were realised in the Cero

vá vrchovina Mts. The results of these speíeologicai activities weigh in the more completed view of

occurrence and character of non-carbonate caves In Slovakia. Until the Iow degree of knowledge

about non-carbonate caves Is noted In the volcanic and sandstone areas of the Laborecká vrchovina1

Mts., Pohronský Inovec Mts. and Javorie Mts., aiso In the granite area of glacial boulder accumulations

in the Vysoké Tatry Mls.

The paper presents the actuaí list of non-carbonate caves in Siovakia, lithologicai conditions and

genetic types of caves formed In non-carbonate rocks, aiso natural, archaeoIogical and historical valu

es of these caves and their protection.
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List of Non-Carbonate caves in the framework of geomorphological units

According to the regional hierarchical geomorphologicai units of Slovakia (MAZÚR 8 LUKNIŠ,

7978), we advance the list of registered caves formed In non-carbonate rocks with basic data: cadast

ral territory, district, cave entrance altitude, length, depth, genetic type, rock type, respectively the

occurrence of ce fiII ar archaeological findings, etc.) and references from published and unpublished

llterature or written documents. The quantum of data about individual caves Is dependent on their sig

nificance and the extent of their investigation and documentation. In the framework of regional geo

morphological units, the most number Of non-carbonate caves is known in the Cerová vrchovina Mts.

(see the table 7). The central evidence of caves In Slovakia is collected and realised in the Slovak

Museum of Nature Protection and Speleology In Liptovský Mikuláš.

BACHUREŇ MOUNTAINS

Džandžarova diera — cadastral territory: Sabinov, district: Sabinov, ca 510 rn a. s. ‚8 m deep, cre

vice abyss forrned In sandstone [Z. Hochrnuth, 7998a].

Dymiaca jaskyňa — cadastral territory: Renčišov, district: Prešov, 868 rn a. S. I., 19.8 m long, 5 rn

deep, crevice cave forrned in sandstone [Z. Hochrnuth, 7995a,b].

Cadová jaskyňa — cadastral territory: Renčišov, district: Prešov, 838 rn a. s. I., 65 rn long, 19 rn

deep, crevice cave formed in sandstone, be fiIl [Z. Hochrnuth, 1995a,b].

Pivnica — cadastral territory: Renčišov, distríct: Prešov, 826 m a. s. I., 42.4 m long, denivelation

+71.7 rn, crevice cave formed in sandstone [Z. Hochmuth, 7995a,b].

Priebežná jaskyňa (Priechodná jaskyňa) — cadastral territory: Renčišov, district: Prešov, 836 m

a. s. I., 9.5 m long, crevice cave formed In sandstone [Z. Hochmuth, 1995a,b].

Vianočná jaskyňa — cadastral territory: Renčišov, district: Prešov, 858 m a. s. I., 120 m long,

26.4 m deep, crevice caveformed in sandstone [Z. Hochmuth, 1995a,b].

BESKYDSKÉ PREDHORIE FOOTHILLS

HANUŠOVSKÁ PAHORKATINA HILL LAND

Jaskyňa pri Pavlovciach — cadastral territory: Pavlovce, district: Vranov nad Topľou, 18 m long,

cave formed in Paleogene conglomerate, anthropogenic origin? [Z. Hochmuth, 1996].

BUKOVSKÉ VRCHY MOUNTAINS
BUKOVCE MOUNTAINS
Ďakova jaskyňa — cadastral territory: Zboj, district: Snina, 785 m a. s. I., 126.5 m long, 23.8 rn

deep, crevice cave forrned In sandstone, an occurrence of bats [J. Ducár — P. Holúbek, 2004].

Kňahyňa — cadastral territory: Zboj, district: Snina, ca 50 m long, crevice cave formed In sandsto

ne the entrance of the cave is situated in the terrltory of Ukraine, subterranean passage Is continued

under state boundary to Slovakia [M. Buraľ, 2004; J. Ducár, 2004].

Pustajova jaskyňa — cadastral territory: Zboj, district: Snina, 28 m long, crevice cave formed In

sandstone, an occurrence of bats [M. Buraľ, 2004; J. Ducár, 2004; J. Ducár — P. Holúbek, 2004].

Rupa — cadastral territory: Ruské, district: Snina, 790 rn a. s. I., 17.3 rn long, crevice cave forrned In

sandstone [J. Ducár — P. Holů bek, 2004].

Studená jamka I — cadastral territory: Zboj, district: Snina, 70.2 rn long, boulder cave formed in

sandstone [J. Ducár — P. Holúbek, 2004].

33



Studená jamka II — cadastral territory: Zboj, distríct: Snina, 5.8 m long, boulder cave formed In

sandstone [J. Ducáť — P. Holúbek, 2004].

BURDA MOUNTAINS

Trhlina za skalnou ihlou — cadastral territory: Kamenica nad Hronom, district: Nové Zámky,

3.1 m long, cave formed In volcaniclastic andesite rocks [I. Eszterhás, R. Lehotský, unpublished].

Jaskyňa za skalnou ihlou — cadastral territory: Kamenica nad Hronom, district: Nové Zámky.

2.4 m long, cave formed In volcaniclastic andesite rocks [I. Eszterhás, R. Lehotský, unpublished].

Líščia diera pri stanici — cadastral territory: Kamenica nad Hronom, district: Nové Zámky,

2.4 m long, cave formed In volcaniclastic andesite rocks [I. Eszterhás, R. Lehotský. unpublished].

Trhlina pri stanici — cadastral territory: Kamenica nad Hronom, district: Nové Zámky,

2.4 m long, cave formed In volcaniclastic andesite rocks [I. Eszterhás, R. Lehotský, unpublished].

Rekreačná jaskyňa — cadastral territory: Kamenica nad Hronom, district; Nové Zámky,

4.7 m long, cave formed In volcaníclastic andesite rocks (R. Lehotský, unpublished].

CEROVÁ VRCHOVINA MOUNTAINS

HAJNÁČSKA VRCHOVINA MOUNTAINS

Amfiteátrová jaskyňa (Jaskyňa v Malom kamennom mon I.) - cadastral territory: Stará

Bašta, district: Rimavská Sobota, 9.4 m long, 4.8 m deep, crevice-boulder cave formed In basalt

[Ľ. Gaál — J. Gaál, 7989; L. Gaál — I. Eszterhás, 1990].

Belinská jaskyňa — cadastral territory: Beliná, district: L čenec, 4,5 m long, weathering cave for-

med In basalt [Ľ. Gaál, 1996b].

Blšia jaskyňa — cadastral territory: Hajnačka, district: Rimavská Sobota, 5.2 m long, decrease cre

vice cave formed In basalt lapilli tuffs [Ľ. Gaál, 2003a].

Črepová jaskyňa — cadastral territory: Stará Bašta, district: Rimavská Sobota, 535 m a. s. I.,

81.3 m long, crevice-boulder cave formed in basalt, archaeological findings [Ľ. Gaál, 1995; Ľ. Gaál — J.GaáI,

1995].
Dolná jaskyňa v Zabode — cadastral territory: Hajnáčka, district: Rimavská Sobota, ca 460 m a.

s. I., 6.5 m long, decrease crevice cave formed In basalt [Ľ.Gaál — I. Eszterhás, 19901.

Dolná krajná jaskyňa — cadastral territory: Stará Bašta, district: Rimavská Sobota, 550 m a. s. I.,

5.7 m long, boulder cave formed In basalt [C. Gaál — J. Gaál, 1995].

Dvojvchodová rozsadlina cadastral territory: Šunce, distnict: Lučenec, 525 m a. S. I., 66,7 m

long, crevice cave formed In basalt [Ľ. Gaál — J. Gaál, 1995, Ľ. Gaál 2003aJ.

Ebeczkého jaskyňa (Jaskyňa na Ragáči) — cadastral territory: Hajnačka, district: Rimavská

Sobota, 17 m long, syngenetic volcanic exhalation cave formed In basalt agglomerates [V. Pilous,

1982; J. Vítek, 1983; Ľ. Gaál — J. Gaál, 1989; L. Gaál — I. Eszterhás, 1990].

Horná jaskyňa v Zabode — cadastral territory: Hajnačka, district: Rimavská Sobota, ca 460 m

a. s. I., 3 m Jong, decrease crevice cave formed In basalt [Ľ. Gaál — I. Eszterhás, 1990].

Horná krajná jaskyňa — cadastral territory: Stará Bašta, distnict: Rimavská Sobota, 552 m a. s. I.,

5.5 m long, boulder cave formed In basalt [Ľ. Gaál — J. Gaál, 7995].

Horná suťová jaskyňa — cadastral territory: Stará Bašta, district: Rimavská Sobota, 530 m a. s. I.,

12 m long, 3.5 m deep, boulder cave formed In basalt [Ľ. Gaál, 1995; Ľ. Gaál — J.Gaál, 1995].

Hviezdicová jaskyňa — cadastral territory: Stará Bašta, district: Rimavská Sobota, 555 m a. s. I.,

20 m long, boulder cave formed In basalt [Ľ. Gaál — J. Gaál, 1995].
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Jaskyňa kanelovaných črepov — cadastral territory: Beliná, district: Lučenec, 23 m long, crevi
ce-boulder cave formed in basalt [Ľ. Gaál, 7996b].

Jaskyňa na brale — cadastral territory: Šunce, district: Lučenec, 530 m a. s. I., 4.2 m long, 4.1 m
deep, crevice cave formed In basalt [Ľ. Gaál — J. Gaál, 1995].

Jaskyňa nad Skalným oknom (Skalná trhlina II.) — cadastral territory: Stará Bašta, district:
Rimavská Sobota, 4.3 m long, crevice cave formed In basalt [V. Stárka, 1968; L. Gaál — J. Gaál, 1989;
Ľ. Gaál — I. Eszterhás, 1990].

Jaskyňa pod skalným stÍpom — cadastral terrítory: Stará Bašta, district: Rimavská Sobota, 557
m a. s. I., 70.8 m long, crevice cave formed in basalt [V. Stárka, 1968; Ľ. Gaál — J. Gaál, 1989;
Ľ. Gaál — I. Eszterhás, 1990].

Jaskyňa pri Čertovej hlave — cadastral territory: Stará Bašta, district: Rimavská Sobota, 570 m
a. s. I., 6.3 m long, crevice cave formed In basalt [V. Stárka, 1968; L. Gaál — J. Gaál, 1989; L. Gaál —

I. Eszterhás, 1990].
Jaskyňa pri previse — cadastral territory: Stará Bašta, district: Rimavská Sobota, 530 m a. s. I.

6.6 m long, 3.2 m deep, boulder cave formed in basalt, archaeologicalfindings [Ľ. Gaál — J.Gaál, 1995].
Jaskyňa pri Železnej bráne (Jaskyňa v Malom kamennom mon II.) - cadastral ternitory:

Stará Bašta, district: Rimavská Sobota, 77.6 m long, boulder cave formed In basalt [Ľ. Gaál — J. Gaál,
7989; Ľ. Gaál — I. Eszterhás, 1990].

Jaskyňa v belinskej rozsadiíne — cadastral territory: Beliná, district: Lučenec, 5 m long, crevi
ce cave formed in basalt [Ľ. Gaál, 1996b].

Jaskyňa v belinskej sutine — cadastral territory: Beliná, district: Lučenec, 12 m long, boulder
cave formed In basalt [Ľ. Gaál, 7996b].

Jaskyé3 v Kamennom mon — cadastral territory: Stará Bašta, district: Rimavská Sobota,
3.8 m long, boulder cave formed in basalt [Ľ. Gaál — J. Gaál, 7989; Ľ. Gaál — L Eszterhás, 1990].

Jazvečía jaskyňa — cadastral territory: Hajnačka, district: Rimavská Sobota, 545 m a. s. l., 9.4 m
long, boulder cave formed in basalt [Ľ. Gaál — J. Gaál, 1995; M. Uhrin, 1995].

Kamenná piatňa (Jaskyňa v Kamennom motli.) — cadastral territory: Stará Bašta, district:
Rimavská Sobota, 4.4 m long, boulder cave formed In basalt [Ľ. Gaál — J. Gaál, 1989; Ľ. Gaál — I. Esz
terhás, 1990].

Komín na Ragáči — cadastral territory: Hajnačka, district: Rimavská Sobota, 6.2 m long, 5.2 m
deep, syngenetic volcanic exhalation cave formed in basalt conglomerate [Ľ. Gaál — J. Gaál, 1989;
Ľ. Gaál — I. Eszterhás, 7990].

Kunia jaskyňa — cadastral territory: Stará
Bašta, district: Rimavská Sobota, 525 m a. s.
I., 7.4 m long, boulder cave formed In basalt
[Ľ. Gaál — J. Gaál, 7995; M. Uhrin, 1995].

Labyrintová jaskyňa — cadastral territo
ry: Stará Bašta, district: Rimavská Sobota.
560 m a. s. I. 157.3 m long, 9.6 m deep, cre
vice-boulder cave formed In basalt, ice fill.
archaeological findings (hallsttat, Bronze
Age Middle Age) [J Nyary 1870 J Barta
1963 7975 V Starka 1967 7968 L Gaal —

J. Gaál, 7989; L. Gaál — I. Eszterhás, 1990; F/g. 1 Basa/t stone sea at the slope of
V. Franc — A. Hanzelová, 1995; V. Furmánek, Mt. Pohanský hrad — the locality of boulder caves,
7995; M. Uhrin, 1995]. Cerová vrchovina Mts. Photo: P. Bella
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Ladová trhlina (Velká trhlina) — cadastral territory: Stará Bašta, district: Rimavská Sobota,

555 m a. s. I., 46.5 m long, 17.3 m deep, crevice cave formed in basalt, lne fill [V. Stárka, 1968; C. Gaál

— J. Gaál, 1989; L. Gaál — l.Eszterhás, 1990].

Malá severná jaskyňa — cadastral territory: Šunce, distnict: Lučenec, 545 m a. s. I., 8.2 m long,

2.9 m deep, crevice-boulder cave formed In basalt [L. Gaál — J. Gaál, 1995].

Malá východná jaskyňa — cadastral territory: Hajnačka, district: Rimavská Sobota, 4.8 m long,

crevice-boulder cave formed in basalt [L. Gaál — J. Gaál, 1995].

Múrová jaskyňa — cadastral territory: Stará Bašta, distnict: Rimavská Sobota, 530 m a. s. I., 4 m

long, boulder cave formed in basalt [L. Gaál — J. Gaál, 1995].

Nyáryho jaskyňa — cadastral territory: Stará Bašta, distnict: Rimavská Sobota, 25 m long,

crevice cave formed in basalt, root stalagmite [J. Bárta, 1963, 1975; V. Stárka, 1968; L. Gaál — J. Gaál,

1989; Ľ. Gaál I. Eszterhás, 1990; V. Franc — A. Hanzelová, 1995; M. Uhrin, 1995; R. Mlejnek, 2000].

Severná priepasť — cadastral territory: Šunce, district: Lučenec, 550 m a. s. I., 38 m long,

12 m deep, crevice cave formed in basalt [Ľ. Gaál, 1995; Ľ. Gaál — J. Gaál, 1995].

Skalná trhlina — cadastral ternitory: Stará Bašta, distnict: Rimavská Sobota, 7 m long, 3.5 m deep,

crevice cave formed In basalt [L. Gaál — J.Gaál, 1989; L. Gaál — I. Eszterhás, 1990].

Skautská jaskyňa — cadastral territory: Stará Bašta, district: Rimavská Sobota, 555 m a. s. I. 53

m long, boulder cave formed in basalt [Ľ. Gaál — J. Gaál, 1995].

Spodná suťová jaskyňa — cadastral territory: Stará Bašta, district: Rimavská Sobota, 520 m a.

s. I., 3.2 m long, boulder cave formed In basalt [L. Gaál — J. Gaál, 1995].

StÍpová jaskyňa — cadastral territory: Šunce, district: Lučenec, 525 m a. s. I., 182 m long, 12.6 m

deep, crevice cave formed in basalt, an occurrence of bats [Ľ. Gaál, 1995a; Ľ. Gaál — J. Gaál, 1995].

Fig.2 The map of the Stípová jaskyňa (Column Cave), Cerová vrchovina Mts.
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Ragáčska studňa (Priepast na Ragáči)
— cadastral territory: Hajnačka, district:

Rimavská Sobota, 9.3 m deep, syngenetic
volcanic exhalation abyss formed in basalt

agglomerate [J. Kunda, 1977; V. Pilous,

1982; J. Vítek, 1983b; Ľ. Gaál — J. Gaál,
1989; Ľ. Gaál — I. Eszterhás, 1990; R. Mlej

nek — F. Radinger, 2000].

Šurický úkryt — cadastral territory: Šuri

Ce, district: Lučenec, 525 m a. s. I., 68.5 m

long, 12.5 m deep, crevice-boulder cave for-

med in basalt, a refuge during the 2nd world
war [V. Franc — A. Hanzelová, 1995; Ľ. Gaál,

1995a; Ľ. Gaál — J. Gaál, 1995].

Rig. 4 Exhalation chimney Ragáčska studňa
in Cerová vrchovina Mts. Photo: Ľ. Gaál
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Fig. 3 Situation sketch of the Stípová jaskynía (Column Cave),
Cerová vrchovina Mts.
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Západná suťová jaskyňa — cadastral territory: Stará Bašta, district: Rimavská Sobota, 26.3 m

long, boulder cave formed In basalt [C. Gaál — J. Gaál, 1995].

ČERGOV MOUNTAINS

Bublina — cadastral territory: Križe. district: Bardejov, 3 m long, crevice cave formed In sandstone

[J. Ducár — G. Lešinský — T. Máté, 2000].

Dymnica — cadastral territory: Livov, district: Bardejov, 8.4 m long, 6.5 m deep, crevice abyss for

med In sandstone [J. Ducár — G. Lešinský — T. Máté, 2000].

Hrobka — cadastral territory: Križe, district: Bardejov, 9.5 m long. crevice cave formed in sandsto

ne [J. Ducár — G. Lešinský — T. Máté, 2000].

Hubová jaskyňa — cadastral territory: Kríže, district: Bardejov, 4 m long, crevice cave formed in

sandstone [J. Ducár — G. Lešinský — T. Máté, 2000].

Jazvečia jaskyňa — cadastral territory: Kríže, district: Bardejov, 5.2 m long, crevice cave formed

in sandstone [J. Ducár — G. Lešinský — T. Máté, 2000].

Oltárkameň — cadastral territory: Drienica, district Sabinov, 5 m long, cave formed In sandstone

[J. Ducár, 1997; Z. Hochmuth, 1998a].

Tunel — cadastral territory: Livov, district: Bardejov, 12 m long, crevice cave tormed in sandstone [J.

Ducár — G. Lešinský — T. Mátá, 2000].

Zbojnícka jaskyňa — cadastral territory: Kríže, district: Bardejov, B m long, crevice cave formed

In sandstone [J. Ducár — G. Lešinský — T. Máté, 2000].

HORNÁDSKA KOTLINA BASIN

HORNÁDSKE PODOLIE WIDE VALLEY

Chrast — cadastral territory: Vitkovce, district: Spišská Nová Ves, 3 m long, cave formed in polymict

conglomerate [J. Bárta, 1963; P. Holúbek — M. Marušin, 1997].

Jaskyňa pod previsom — cadastral territory: Vítkovce, district: Spišská Nová Ves, 5 m long, cave

formed In polymict conglomerate [P. Holúbek — M. Marušin, 1997].

HORNONITRIANSKA KOTLINA BASIN

HANDLOVSKÁ KOTLINA BASIN

Gertrúda — cadastral territory: Nová Lehota, district: Prievidza, 7.5 m long, cave formed In volca

noclastic andesite rocks [P. Strečanský, 1995a,b].

Jánošíkova jaskyňa — cadastral territory: Prievidza, district: Prievidza, cave formed in volcano

clastic andesite rocks [J. Bárta, 1984].

JAVORIE MOUNTAINS

LOMNIANSKA VRCHOVINA MOUNTAINS

Rozsadlina — cadastral territory: Zvolen, district: Zvolen, 3 m long, crevice cave formed In volca

noclastios os andesite [R. Mlejnek, unpublished].

Horizontálna jaskyňa — cadastral territory: Zvolen, district: Zvolen, 3 m long cave formed In

volcanoclastics of andesite [R. Mlejnek, unpublishedJ.
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JUHOSLOVENSKÁ KOTLINA BASIN

EĽSKÁ KOTLINA BASIN

PÓTORSKÁ PAHORKATINA

HILL LAND

Pecna — cadastral territory: Ľuborieč

ka, district: Veľký Krtíš, ca 265 m a. s. I.,

6.1 m long, tree mould cave formed In

epiclastic andesite conglomerate, partl

ally enlarged by anthropogenic excava

tion [F. Radinger — R. Mlejnek, 2001;

Ľ. Gaál, 2002, 2003b].

LUČENSKÁ KOTLINA BASIN
JELŠOVSKÁ PAHORKATINA
HILL LAND

Jaskyňa pri Trenči — cadastral terri

tory: Trenč, district: Lučenec, ca 220 m

a. s. I., 7.7 m long, crevice cave formed In
epiclastic andesite conglomerate [F. Radinger — R. Mlejnek, 2001].

POLTÁRSKA PAHORKATINA HILL LAND
Jaskyňa v maare — cadastral territory: Pinciná, district: Lučenec, 5 m long, tree mould cave for-

med In basalt Iapilli tuffs of maar f C. Gaál — H. Tachihara — K. Urata, 2004].

KREMNICKÉ VRCHY MOUNTAINS

FLOCHOVSKÝ CHRBÁT RIDGE
Diera pod oknom — cadastral territory: Radvaň, district: Banská Bystrica, 1190 m a. s. I., 4.4 m long,

crevice cave formed In andeslte volcanoclastic agglomerates [Ĺ Gaál — J. Grego — P. Holúbek — R. Mlejnek,
2000].

Jaskyňa v Lopúchovom vrchu — cadastral territory: Kremnica, district: Žiar nad Hronom, 3.8 m
long, weathering cave formed in andesite agglomerate [J. Vítek, 1989].

Jánošíkove diery (Zbojnícka diera) — cadastral territory: Kremnica, district: Žiar nad Hronom,
55 m long, 14.3 m deep, crevice cave formed In andesite agglomerate [J. Vítek, 1988, 1989; Ľ. Gaál
— J. Grego — P. Holúbek — R. Mlejnek, 2000].

Kremnická suchá diera (Priepasť v Kremnických horách) - cadastral territory: Kremnica,
district: Žiar nad Hronom, 1193 m a. s. I., 60 m long, 29.4 m deep, crevice cave formed In andesite
agglomerate [J. Hlaváč, 1978; Ľ. Gaál — J. Grego — P. Holúbek — R. Mlejnek, 2000].

Snežná rozsadlina — cadastral territory: Kremnica, district: Žiar nad Hronom, 1177 m a. s. I.,
91 m long, 24.5 m deep, crevice cave formed In andesite agglomerate, ce fill [Ľ. Gaál — J. Grego — P.
Holúbek — R. Mlejnek, 2000].

Svahová jaskyňa — cadastral territory: Radvaň, district: Banská Bystrica, ca 1150 m a. s. I.,
12.2 m long, 5 m deep, crevice cave formed In andesite agglomerate [Ľ. Gaál — J. Grego — P. Holů
bek — R. Mlejnek, 2000].

Šikmá jaskyňa — cadastral territory: Radvaň, district: Banská Bystrica, 1170 m a. s. I., 4,4 m long,
crevice cave formed In andesite agglomerate [Ľ. Gaál — J. Grego — P. Holúbek — R. Mlejnek, 2000].

Fig.5 Pecna Cave. Photo: P. Bella
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Úkryt pod oknom — cadastrai territory: Radvaň, district: Banská Bystrica, cadastral territory:

Kremnica, district: Žiar nad Hronom, 1788 m a. s. I., 4.6 m long, weathering cave formed in andesite

agglomerate [Ľ. Gaál — J. Grego — P. Hoiúbek — R. Mlejnek, 2000].

Úžina pod chodníkom — cadastral territory; Kremnica, district: Žiar nad Hronom, 4.4 m long, cre

vice cave formed in andesite agglomerate [Ľ. Gaál — J. Grego — P. Holúbek — R. Mlejnek, 2000].

MALACHOVSKÉ PREDHORIE FOOTHILLS

Chaldecónová jaskyňa — cadastral territory: Horné Pršany, district: Banská Bystrica, 3.1 m long,

weathering cave formed in silicified dolomite [H. Beaudouin — Ľ. Gaál — J. Galvánek, 2007].

Horná Kremenia — cadastral territory: Horné Pršany, district: Banská Bystrica, 5.3 m long, weat

hering cave formed in silicite [J. Vítek, 7987b, 1989; H. Beaudouin — Ľ. Gaál — J. Galvánek, 2007].

Kremenná jaskyňa (Jaskyňa v kremeni, Kremenia) - cadastrai territory: Horné Pršany,

district: Banská Bystrica, 670 m a. s. I., 9.5 m long, weathering cave formed in silicite [J. Bárta, 1963;

V. G. Bukovinský, 7985; J. Vítek, 7987b, 1989; P. Mitter, 7990; H. Beaudouin — Ľ. Gaál — J. Galvánek,

2007].
Opálová jaskyňa — cadastral territory: Horné Pršany, district: Banská Bystrica, 3.2 m long, weat

hering cave formed in silicite [H. Beaudouin — Ľ. Gaál — J. Galvánek, 2007].

TUROVSKÉ PREDHORIE FOOTHILLS

Ventarola — cadastral territory: Turové, district: Zvolen, 5 m long, crevice cave formed in andesi

te volcanoclastic rocks [Ľ. Gaál, 2000].

KRUPINSKÁ PLANINA PLATEAU

BZOVÍCKA PAHORKATINA HILL LAND

Vodopádový previs — cadastral territory: Pláštovce, district: Levice, 22 m long, erosion-breakdown

weathering rocky shelter formed in andesite tuffs, probably aiso a suffosion action [V. Pilous, 7982].

DAČOLOMSKÁ PLANINA PLATEAU

Trpasličia jaskyňa — cadastral territory: Dolný Dačov Lom, district: Vešký Krtíš, 370 m a. s. I.,

77.9 m long, tree mould cave formed In andesite epiclastic conglomerate (F. Radinger — R. Mlejnek,

2007; R. Mlejnek — P. Pauliš, 2002, Ľ. Gaál, 2002, 2003b].

Sucháňska trhlina — cadastral territory: Sucháň, district: Velký Krtíš, 77.8 m long, crevice cave

formed in andesite pyrociastic breccia [F. Radinger — R. Mlejnek, 2007].

MODROKAMENSKÉ ÚBOČIE HILLSIDE

Čabradský prevís — cadastral territory: Čabradský Vrbovok, district: Zvolen, 73 m long, weathe

ring rocky shelter formed in andesite tuffs, partially anthropogenic impact on a cave morphology

[V. Pilous, 7982].

Jaskyňa Šiša Pištu — cadastral territory: Tešmák, district: Levice [G. Dénes, 2004].

Jaskyňa v tufoch — cadastral territory: Tešmák, district: Levice, 17 m long, tree mould cave formed‘

in andesite tuffs [R. Burkhardt, 7962; Ľ. Gaál, 2002, 2003b].

Jaskyňa potoka Pešt — cadastral territory: Stredné Plachtince, district: Veľký Krtíš

[G. Dénes, 2004].

Prievanová dieta — cadastral territory: Seľany, district: Velký Krtíš, 9.5 m long, crevice cave for-a

med in volcanoclastic andesite rocks [Ľ. Gaál, 2003a1.
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Židova dieta — cadastral territory:

Modrý Kameň, district: Veľký Krtíš, ca

370 m a. s. I., 39 m long, 73.5 m deep,

crevice cave formed In andesite breccia

[Ľ. Gaál, 1992].

KYSUCKÉ BESKYDY
MOUNTAINS

RAČA MOUNTAINS

Skalná dieta I — cadastral territory:

Klubina, district: Čadca, 22 m long, cre

vice cave formed In sandstone [J. Wag

ner a kol., 1990].

Skalná diera II — cadastral territory:

Klubina, district: Čadca, 9 m long,

weathering cave formed In sandstone

[J. Wagnera kol., 1990].

Úkryt I — cadastral territory: Nová

Bystrica, district: Čadca, 1750 m a. s. I., 4 m long, cave formed In sandstone [R. Czarnecki et al.,

7997J.
Úkryt II cadastral territory: Nová Bystrica, district: Čadca, 1750 m a. s. I, 5 m long, cave formed

In sandstone [R. Czarnecki et al., 7997].

LEVOCSKÉ VRCHY MOUNTAINS

LEVOČSKÁ VYSOČINA MOUNTAINS
Jaskyňa pod Jankovcom Č. 1 — cadastral territory: Javorina, district: Poprad, 40 m long, cave

formed In sandstone [S. Pavlarčík, unpublished].

Jaskyňa pod Jankovcom Č. 2 — cadastral territory: Javorina, district: Poprad, ca 100 m long,

cave formed In sandstone, an occurrence of bats [S. Pavlarčík, unpublished].

Jaskyňa pod Jankovcom Č. 3 — cadastral territory: Javorina, district: Poprad, 8 m long, cave for-

med In sandstone [S. Pavlarčík, unpublished].

Jaskyňa v Derežovej — cadastral territory: Javorina, district: Poprad, ca 60 m long, ca 20 m deep,

cave formed In sandstone [S. Pavlarčík, unpublished].

Jaskyňa v Prednej Kohútovej — cadastral territory: Javorina, district: Poprad, ca 100 m long,

cave formed In sandstone [S. Pavlarčík, unpublished].

Pseudokrasová jaskyňa v Čiernej hore — cadastral territory: Javorina, district: Poprad, ca 970 m

a. s. I., ca 40 m long, ca 15 m deep, cave formed In sandstone [S. Pavlarčik, unpublished].

Pseudokrasová jaskyňa v Kohútovke — cadastral territory: Jakubany, district: Poprad,

643 m a. s. I., 15 m long, crevice-breakdown cave formed In sandstone [S. Pavlarčík — V. Vadovský,

1994].

Vodná priepasf — cadastral territory: Javorina, district: Kežmarok, abyss formed In sandstone

[S. Pavlaróik, unpublished].
Zbojnícka dieta — cadastral territory: Šambron, district: Poprad, 976 m a. s. I., 15 m long, crevice

cave formed In sandstone [S. Pavlarčik, 1985].

Fig.6 Židova diera Cave in Krupinská planina Mts.
Photo: Ľ. Gaál
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LUBOVNIANSKA VRCHOVINA MOUNTAINS

Čandiková diera — cadastral territory: Stará Ľubovňa, district: Stará Cubovňa, cave formed in non

calcic conglomerate, a refuge during the 2nd world war [S. Pavlarčík. 1982].

Zbojnícka díera — cadastral territory: Mníšek nad Popradom, district: Stará Cubovňa, ca 10 m

long, crevice cave formed In sandstone [S. Pavlarčík, 1982].

Zbojnícka diera pri Hraničnom — cadastral territory: Hraničné, district: Stará Ľubovňa, ca 50 m

long, cave formed In sandstone, filled entrance [S. Pavlarčík, 1982].

Zbojnícka jaskyňa — cadastral territory: Orlov, district: Stará Cubovňa, ca 880 m a. s. I., 18.5 m

long, crevice cave formed In sandstone [S. Pavlarčík, 1983].

MALÉ KARPATY MOUNTAINS

DEVÍNSKE KARPATY MOUNTAINS

DEVÍNSKA KOBYLA MOUNTAIN

Abrázna jaskyňa — cadastral territo

ry: Devínska Nová Ves, district: Bratisla

va, 169 m a. s. I., 8 m long, cave formed

by abrasion of Neogene sea in slightly

mady shale [M. Mišík, 7976; P. Mitter,

1983; R. Lehotský, 1994; R. Lehotský —

P. Ženiš, 1994].

Kremencova jaskyna I - cadastral

terrltory Devmska Nova Ves district

Bratislava, 6.1 m long, cave formed by

abrasion of Neogene sea in quartzite [R

_____

Lehotsky, 1994].

Kremencová jaskyňa II - cadast- ‚ -

ral territory: Devínska Nová Ves, district:

Bratislava, 4.8 m long, cave formed by F/g. 7 Entrance of the fossil Abrézna jaskyňa fAbrasion

abrasion of Neogene sea In quartzite Cave) formed by abrasion of Neogene sea in shale,

[R. Lehotský, 1994]. Malé Karpaty Mts. Photo: P. Bella

Kremencová jaskyňa III - cadast

ral territory: Devínska Nová Ves, district: Bratislava, 2 m long, cave formed by abrasion of Neogene sea

In quartzite [R. Lehotský, 1994J.

Kremencová jaskyňa IV — cadastral territory: Devínska Nová Ves, district: Bratislava, 2.4 m long,

cave formed by abrasion of Neogene sea In quartzite [R. Lehotský, 1994].

Kremencová jaskyňa V — cadastral territory: Devínska Nová Ves, district: Bratislava,

1.6 m long, cave formed by abrasion of Neogene sea n quartzite [R. Lehotský, 7994].

ONDAVSKÁ VRCHOVINA MOUNTAINS

Líščie diety — jaskyňa — cadastral territory: Gemma, district: Svidník, 70 m long, cave formed in

sandstone [M. Erdös — Z. Fodor, 7980; Z. Hochmuth, 1998aJ.

Líščie diery — priepasť — cadastral territory: Cernina, district: Svidník, 9 m deep, abyss formed

In sandstone [M. Erdös — Z. Fodor, 1980; Z. Hochmuth, 1998a].
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ORAVSKÉ BESKYDY MOUNTAINS

BABIA HORA MOUNTAINS

Jaskyňa v Babej hore — cadastral territory: Oravská Polhora, district: Dolný Kubín,

1680 m a. s. I., 70 m long, crevice cave formed iii sandstone [O. Lhotský, 1967; J. Wagner a kol.,

1990].
Jaskyňa V Malej Babej hore Č. 1 — cadastral territory: Oravská Polhora, district: Dolný

Kubín, ca 60 m long, crevice-breakdown cave formed in sandstone (OS SSS Dolný Kubín, unpub

Iished].
Jaskyňa V Malej Babej hore Č. 2 — cadastral territory: Oravská Polhora, district: Dolný

Kubín, ca 50 m long, 16 m deep, crevice cave formed in sandstone [OS SSS Dolný Kubín, unpub

lished].
Jaskyňa v Malej Babej hore Č. 3 — cadastral territory: Oravská Polhora, district: Dolný Kubín,

78 m long, cave formed In sandstone [OS SSS Dolný Kubín, unpublished].

OSTRÓŽKY MOUNTAINS
Balvanová jaskyňa — cadastral territory: Tuhár, district: Lučenec, ca 730 m a. s. I., 9.2 m long,

4.8 m deep, boulder cave formed in andesite [F. Radinger — R. Mlejnek, 2001].

Jaskyňa pod Bralcami — cadastral territory: Tuhár, district: Lučenec, 39 m long, 9.5 m deep,

crevice cave formed In andesite [Ľ. Gaál, 1996a].

Jaskyňa V Budinskej skale — cadastral territory: Ábelová, district: Lučenec, 5 m long, crevice

weathering cave formed in andesite [Ľ. Gaál, 2000a].

Jánošíkova skrýša — cadastral territory: Ábelová, disict: Lučenec, 7.5 m long, weathering cave

formed in andesite [Ľ. Gaál, 2000aJ.
LupoČská nora — cadastral territory: Lupoč, district: Lučenec, ca 400 m a. s. I., 54 m long, 20.5 m

deep, crevice cave formed In andesite pyroclastic breccia [F. Radinger — P. Nociar, 2002].

Nízka jaskyňa pri potoku — cadastral territory: Horný Tisovník, district: Detva,

510 m a. s. I., 5.5 m long, weathering cave formed In andesite breccia [F. Radinger — R. Mlejnek,

2001].
Nízka puklina — cadastral territory: Tuhár, district: Lučenec, 4.5 m long, crevice cave formed in

andesite [Ľ. Gaál, 2003aJ.

Pastiersky úkryt — cadastral territory: Nedelište. district: Lučenec, 525 m a. s. I., 10.1 m long,

weathering cave formed In agglomerate tuffs, partially enlarged by anthropogenic excavation

[F. Radinger — P. Nociar, 2002].

Voňačka — cadastral territory: Lupoč, district: Lučenec, ca 370 m a. s. I., 10.5 m long, tree mould

cave formed In andesite conglomerate, archaeological findings, opal [P. Nociar — F. Radinger, 2002,

R. Mlejnek — P. Pau liš, 2002].

Vysoká puklina — cadastral territory: Tuhár, district: Lučenec, 16 m long, crevice cave formed In

andesite [Ľ. Gaál, 2003a].

PODUNAJSKÁ PAHORKATINA HILL LAND

HRONSKÁ PAHORKATINA HILL LAND

SEŠIANSKA PAHORKATINA HILL LAND
Jaskyňa v Čitárskej skale — cadastral territory: Čifáre, district: Nitra, cave formed In andesite,

a refuge during the 2nd world war [J. Bárta, 1969, 7984].
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POĽANA MOUNTAINS

DETVIANSKE PREDHORIE FOOTHILLS

Hrochoťská jaskyňa — cadastral territory: Očová, ďstrict: Zvolen, cca 400 m a. s. I., 42.4 m long,

10.6 m deep, crevice cave formed in andesite conglomerate and breccia [Ľ. Gaál, 7992].

Hučavský rukáv — cadastral territory: Hrochof, district: Banská Bystrica, 10 m long, erosion cave

formed in volcaniclastic andesite rocks (D. Kubíny. 7989].

Jaskyňa pod Jaseňovým vrchom — cadastral territory: Dúbravica, district: Banská Bystrica,

5.8 m long, tree mould caveformed in andesite conglomerate [J. Vítek, 7990; Ľ. Gaál, 1993, 2002, 2003b].

Utajená jaskyňa cadastral territory: Očová, district: Zvolen, 12.3 m long, crevice cave formed in

andesite conglomerate, seasonal ce fill [R. Mlejnek — J. Lakota, 2002].

VYSOKÁ POĽANA MOUNTAINS

Jánošíkova jaskyňa (Apšíná) — cadastral territory: Hrochot, district: Banská Bystrica, 72 m

long, cave formed in volcaniclastic andesite rocks [P. Húsenica, 7958, 1960, 1979; M. Poloczeková,

7959; J. Burkovský — J. Galvánek, 7978; D. Kubíny, 7989].

REVÚCKA VRCHOVINA MOUNTAINS

ŽELEZNÍCKE PREDHORIE FOOTHILLS

BLŽSKÁ TABUĽA PLATEAU

Jaskyňa pod Deškovým hradom - cadastral

territory Vyšné Valice, district: Rimavská Sobota,

398 m a. s. L, 79.7 m long, 4.4 m deep, crevice cave

formed in andesite breccia [Ľ. Gaál, 1992].

POKORADZSKÁ TABUĽA PLATEAU

Jaskyňa pri skale — cadastral territory: Dražíce,

district: Rimavská Sobota, 6.6 m long, decrease

crevice cave formed in andesite breccia [Ľ. Gaál,

2003a}.

SLANSKÉ VRCHY MOUNTAINS

MOŠNÍK MOUNTAINS

Jaskyňa pod Skalkou — cadastral territory:

Košický Klečenov, district: Košice-vidiek, 405 m

a. s. I., 4 m long, cave formed in andesite (M. Pavúk,

unpublished].

ŠIMONKA MOUNTAINS

OLŠAVSKÉ PREDHORIE FOOTHILLS

Biuaková jaskynka — cadastral territory: Her

manovce nad Topľou, district: Vranov nad Topl‘ou,

4.5 m long, weathering cave formed in andesite

[Z. Hochmuth, 7998b].

Rig. 8 Jaskyňa v Deškovom hrade — a typical
crevice cave in Revúcka vrchovina Mts.

Photo: C. Gaál
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Dolmen — cadastral territory: Hermanovce nad Topľou, district: Vranov nad Topľou, 8.6 m long,

boulder cave formed In andesite, anthropogenic origin? [Z. Hochmuth, 1998b].

Jaskyňa na Oblíku Č. 2 — cadastral territory: Hermanovce nad Toptou, district: Vranov nad Topľou,

4.3 m long, boulder cave formed In andesite [Z. Hochmuth, 1998b].

Jaskyňa na Oblíku Č. 3 — cadastral territory: Hermanovce nad Topľou, district: Vranov nad Topľou,

9.2 m long, boulder cave formed In andesite [Z. Hochmuth, 1998b].

Jaskyňa na Oblíku Č. 4 — cadastral territory: Hermanovce nad Toptou, district: Vranov nad Topl‘ou,

4.3 m long, boulder cave formed In andesite [Z. Hochmuth, 1998b].

Jaskyňa na Oblíku č. 5 — cadastral territory: Hermanovce nad Topl‘ou, district: Vranov nad Topľou,

6.5 m long, boulder cave formed In andesite [Z. Hochmuth, 1998b].

Úpätná jaskyňa — cadastral territory: Mirkovce, district: Prešov, 370 m a. s. I., 3 m long, cave for-

med In andesite [Z. Hochmuth, 1996].
Veterná diera V Malej Zobranej — cadastral territory: Mirkovce, district: Prešov,

10.5 m deep, abyss formed In andesite [Z. Hochmuth, 7996].

ŠARIŠSKÁ VRCHOVINA MOUNTAINS

Pseudokrasový závrt — cadastral territory: Chmiňany, district: Prešov, 420 m a. s. I, 7 m deep,

abyss formed In sandstone [OS SSS Prešov, unpublished].
Pukavica — cadastral territory: Bajerov, district: Prešov, 27 m long, 8.2 m deep, crevice abyss for-

med In Paleogene conglomerate [M. Buday — L. Gaál, 1998].

SPIŠSKO-ŠARIŠKÉ MEDZIHORIE INTERMOUNTAINS

HROMOVEC MOUNTAINS
VlČic dienj — cadastral territory: Hromoš, district: Stará Ľubovňa, ca 15 m deep, crevice abyss for-

med In sandstone, filled entrance [S. Pavlarčík, 1982].

ŠTIAVNICKÉ VRCHY MOUNTAINS

HODRUŠSKÁ HORNAT!NA MOUNTAINS
Buková diera — cadastral territory: Lehótka pod Brehmi, district: Žiar nad Hronom, 5,1 m long,

weathering-crevice cave formed in rhyolite [V Solár 8Ĺ Ľ. Gaál unpublished].

Delta — cadastral territory: Lehštka pod Brehmi, district: Žiar nad Hronom, 10,7 m long, weathering

crevice cave formed In rhyolite [V Solár 8 Ľ. Gaál unpublished].
Detská fantázia — cadastral territory: Lehótka pod Brehmi, district: Žiar nad Hronom,

5 m long, crevice cave formed In rhyolite [Ľ. Gaál, 2000b, P. Holúbek, 2004a].

Jaskyňa pri kaplnke — cadastral territory: Sklené Teplice, district: Žiar nad Hronom, cave formed
In andesite [J. Bárta, 1973].

Malá bazanitová jaskyňa — cadastral territory: Tekovská Breznica, district: Ziar nad Hronom,
17 m long, crevice cave formed In basanite [J. Galvánek — Ľ. Gaál, 1995].

Malá jaskyňa pod Kečkou — cadastral territory: Hliník nad Hronom, district: Žiar nad Hronom,
44 m long, consequence crevice-breakdown cave formed In rhyolite [P. Holúbek, 1995].

Malá lädienka - cadastral territory: Hliník nad Hronom, district: Žiar nad Hronom, 6 m long, con
sequence cave formed In rhyolite [V Solár 8 Ľ. Gaál unpublishedJ.

Rozsadlina na KeČke — cadastral territory: Hliník nad Hronom, district: Ziar nad Hronom, 28 m
deep, consequence crevice-breakdown abyssformed In rhyolite [P. Holúbek, 1995].
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Sezam (Sopečná jaskyňa) - cadastral terri

tory: Tekovská Breznica, district: Žiar nad Hronom,

26.4 m long, 14 m deep, syngenetic volcanic exha

lation cave formed in basalt agglomerate [J. Galvá

nek Ľ. Gaál, 7995].

Tmavá jaskyňa pod Kečkou - cadastral terri

tory: Hliník nad Hronom. district: Žiar nad Hronom,

36 rn long, consequence crevice-breakdown cave

formed in rhyolite [P. Holúbek, 1995].

Velká jaskyňa pod Kečkou - cadastral terri

tory: Hliník nad Hronom, district: Žiar nad Hronom,

58 m long, 10 m deep, consequence crevice-brea

kdown cave formed in rhyolite [P. Holúbek, 1995].

Velká lädgenka - cadaotral territory: Hliník nad

Hronom, district: Žiar nad Hronom, 11.5 m long,

consequence cave formed in rhyolite [V. Solár

8Ĺ Ľ. Gaál unpublishedj.

SLOVENSKÁ BRÁNA GATEWAY

Jaskyňa na Skale — cadastral territory: Kozárovce,

district: Levice, 4 m long, weathering cave formed in

andesite [V. Pilous, 1982].

TATRY MOUNTAINS

VÝCHODNÉ TATRY MOUNTAINS

VYSOKÉ TATRY MOUNTAINS

Bivaková medzibloková jaskyňa - cadastral

territory: Vysoké Tatry — Štrbské Pleso, district:

Poprad, boulder cave formed in granite [P. Staník,

unpublishedJ.
Jaskyňa v Javorovom štíte — cadastral territo

ry: Vysoké Tatry — Tatranská Lomnica, district: Pop

rad, 10.5 m long, crevice-weathering caveformed in

granite [J. Vítek, 1975].

Medzibloková jaskyňa pri magistrále I

(Jednoduchá podbloková jaskyňa) - cadast

ral territory: Vysoké Tatry — Tatranská Lomnica,

district: Poprad, boulder cave tormed in granite
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- —ĺ
f P flRY
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Sezam Gaye. Photo: J. Galvánek

(touristic path: Obrovský vodopád Waterfall — Zámkovského chata Chalet) [P. Bella, unpublished].

Medzibloková jaskyňa pri magistrále II (Jaskyňa opretej skalnej platne) - cadastral tor

ritory: Vysoké Tatry — Tatranská Lornnica, district: Poprad, boulder cave formed in granite (touristic

path: Obrovský vodopád Waterfall — Zámkovského chata Chalet) [P. Bella, unpublished].

Medzibloková jaskyňa prí magistrále III (Jaskyňa pri zákrute) — cadastral territory: Vyso

ké Tatry — Tatranská Lomnica. district: Poprad, boulder cave formed in granite (touristic path: Obrov

ský vodopád Waterfall — Zámkovského chata Chalet) [P. Bella. unpublished].
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Medzibloková jaskyňa pri magistrále IV (Diera pod chodníkom) - cadastral territory:

Vysoké Tatry — Tatranská Lomnica, district: Poprad, boulder cave formed In granite (touristic path:

Obrovský vodopád Wateríall — Zámkovského chata Chalet) [P. Bella, unpublished].

Medzibloková jaskyňa prí magistrále V — cadastral territory: Vysoké Tatry — Tatranská Lom

nica, district: Poprad, boulder cave formed In granite (touristic path: Obrovský vodopád Waterfall —

Zámkovského chata Chalet) [P. Bella, unpublishedJ.

Medzibloková jaskyňa pri magistrále VI (Jasky

ňa na hrebienku) — cadastral territory: Vysoké Tatry —

Tatranská Lomnica, district: Poprad, 3 m long, boulder

cave formed In granite (touristic path: Zámkovského chata

Chalet — Skalnaté pleso Tam) [P. Bella, unpublished].

Puklinová jaskyňa pod Rumanovým štítom -

cadastral territory: Vysoké Tatry — Tatranská Lomnica,

district: Poprad, 70 m long, weathering cave formed in

granite [J. Ksandr, 7956; J. Rubín — F. Skřivánek, 1963].
Tomkova jaskyňa — cadastral territory: Vysoké Tatry

— Štrbské Pleso, district: Poprad, 7 m long, cave formed

In granite [A. Puškáš, 7979].

ZÁPADNĚ TATRY MOUNTAINS
ČERVENÉ VRCHY MOUNTAINS
Kremencová jaskyňa — cadastral territory: Vysoké

Tatry — Štrbské Pleso, district: Poprad, 7330 m a. s. I.,

9 m long, cave formed In quartzite [Z. Hochmuth, 1982].
LIPTOVSKÉ TATRY MOUNTAINS
Diera nad Žiarskym sedlom — cadastral territory:

Žiar, district: Liptovský Mikuláš, 7950 m a. s. I., 4.5 m
long, crevice cave formed In granite [P. Holúbek, 2000].

Rozsadlina v Ráztoke — cadastral territory: Žiar, district: Liptovský Mikuláš, 7530 m a. s. I., 6 m

long, crevice cave formed In granite [P. Holúbek, unpublishedJ.

VIHORLATSKÉ VRCHY MOUNTAINS

VIHORLAT MOUNTAINS

VIHORLATSKÁ HORNATINA MOUNTAINS
Živánska diera — cadastral territory: Remetské Hámre, district: Sobrance, weathering cave for-

med in volcanic conglomerate, enlarged by anthropogenic excavation [Vlastivedný slovník obcí na Slo
vensku II, 1977].

VTÁČNIK MOUNTAINS

VYSOKÝ VTÁČNIK MOUNTAINS
Rozsadlinová priepasť Č. 1 — cadastral territory: Podhradie, district: Prievidza, 8 m deep,

crevice abyss formed in volcaniclastic andesite rocks [J. Vítek, 1985].

Rozsadlinová priepasf Č. 2 — cadastral territory: Podhradie, district: Prievidza, 10 m long, 6 m

deep, crevice abyss formed In volcaniclastic andesite rocks 1). Vítek, 1985]

Rig. 70 Medzibloková jaskyňa pri magist
rále VI boulder cave. Photo: P. Bella
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Regional geomorphological units Number of caves
Bachureň Mountains 6

Beskydské predhorie Foothills 1

Bukovské vrchy Mountains 6 —

Burda Mountains 5

Cerová vrchovina Mountains 41

Čergov_Mountains 8

Hornádska kotlina Ban 2

Hornonitrianska kotlina Basin 2

Javorie Mountains 2

Juhosk)venská kotlina Basin 3

Kremnické vrchy Mountains 14

Krupinská planina Plateau 9

Kysucké Beskydy Mountains 4

Levočské vrchy Mountains 9

Lubianska vrchovina Mountains 4

Malé Karpaty Mountains 6

Ondavská vrchovina Mountains 2

Oravské_Beskydy_Mountains 4

Ostróžky Mountains 10

Podunajská pahorkatina Hill Land 1

Poľana Mountains 5

Revúcka vrchovina Mountains 2

Slanské vrchy Mountains 9

Šarišská vrchovina Mountains 2

Spišsko-šarišké medzihorie intermountains 1

Štiavnické vrchy Mountains 13

Tatry Mountains 13

Vihorlatské vrchy Mountains 1

Vtáčnik Mountains 2

Table 7. Number of non-carbonate caves In the framework

of regional geomorphological units In Slovakia

Lithology and genetic types of the caves

The occurrence of caves formed In the several lithological types of non-carbonate rocks Is presen

ted In the table 4. The absolute majority of non-carbonate caves were formed in volcanic andesite and

basalt rocks, aIso in sandstone. Caves formed In quartzite, quartz and shale are more or less spora

dic. Until several granite boulder caves in the Vysoké Tatry Mts. are not exploratoried and surveyed, but

same veridicai informations eXist about their existence.

There are several genetic types of caves In these lithoiogical settings: lava exhalation caves, crevice

caves, crevice-breakdown caves, crevice-boulder caves, crevice-weathering caves, boulders caves,

wheatering caves, tree mold caves, aiso fossil see abraded caves. The occurrence ot these genetic

types of caves in the framework of lithological types of rocks Is presented In the table 5. These gene

tic types of caves in the territory of Slovakia are more detailed described by VÍTEK (1983a), BELLA

(1994), LEHOTSKÝ (1994), GAÁL 8. BELLA (1995), Ľ. GAÁL 8 J. GAÁL (7995), HOCHMUTH
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‘T StÍpová jaskya tCerová vrchovina Mts.) 182 m
2. Labyrintová jaskyňa tCerová vrchovina Mts.) 7 51.3 m
g Ďakova jaskyňa (Poloniny Mts.) 1 26.6 m
4. Vianočná askyňa (Bachureň Mts.) 120 m

5. — 6. Jaskyňa pod Jankovcom Č. 2 (Levočské vrchy Mts.) ca 100 m
Jaskyňa v Prednej Kohútovej (Levočské vrchy Mts.) ca 100 m

7. Snežná rozsadlina (Kremnické vrchy Mts.) 97 m
8. Črepová askyňa tCerová vrchovina Mts.) 81.3 m
9. Šurický úkryt (Cerová vrchovina Mts.) 68.5 m

10. Ľadová askyňa (Bachureň Mts.) 65.3 m
71. — 73. Jaskyňa v Derežovej (Levočské vrchy Mts.) ca 60 m

Jaskyňa v M alej Babej hore Č. 1 (Oravské Beskydy Mts.) ca 60 m
Kremnická suchá diera (Kremnické vrchy Mts.) 60 m

Table 2. The Iongest non-carbonate caves In Slova kia

1. Kremnická suchá dieta (Kremnické vrchy Mts.) 29.4 m
2. Rozsadlina na Kečke (Štiavnické vrchy Mts.) 28
3. Vianočná jaskyňa (Bachureň Mts.) 26.4 m
4. Snežná rozsadlina (Kremnické vrchy Mts.) 24.5 m
5. Ďakova jaskyňa (Poloniny Mts.) 23.8 m
6. Lupočská nora (Oströžky Mts.) 20.5 m
7. Jakyňa v Derežovej (Levočské vrchy Mts.) ca 20 m
8. Ľadovájaskyňa(Bachureň Mts.) 18.9 m
9. Ľadová_trhlina_(Cerová_vrchovina_Mts.) 17.3 m

70. Jaskyňa v Maiej Babej hore č. 2 (Otavské Beskydy Mts.) 16 m
11. Pseudokrasová jaskyňa v Čiernej hore (Levočské vrchy Mts.) ca 75 m
12. Jánošíkove diery (Kremnické vrchy Mts.) 74.3 m
13. Sopečná jaskyňa (Štiavnické vrchy Mts.) 74 m

Table 3. The deepest non-carbonate caves In Slovakia

(7995A), GAÁL (2003) and others. Ftom these genetic types, volcanic exhalation caves, erosion and
erosion-breakdown caves are formed only in non-carbonate rocks. Several genetic types of caves are
related to both carbonate and non-carbonate rocks (ctevice caves, crevice-bouldet caves, crevice
weathering caves, boulder caves, weathering caves, fossil sea abrasion caves). Besides ttee mould
caves in volcanic congiomerate or tuffs, small tree mould cavities are originated aiso In travertine.

From the genetic point of view, the most number of caves In non-carbonate rocks relate to crevice
type. This genetic type of caves in volcanic rocks consists of these subtypes (after GAÁL, 2003):
wedge-shaped vertical cavities formed by the deviation of upper part of margin rocky block (wedge cut
cavities), subhorizontal cavities between an upper rocky massif or block and iower downsliding rocky
block (interblock subsidence cavities), inverse wedge-shaped cavities formed by the displacement of
lower part of rocky block or the backward gravity movement of upper part of fully loosened rocky block
to a rocky massif or neighbour rocky block, cavities formed In the co-called ‘large crevice“ between
displaced rocky block and massif (In the second developmental stage of block landslide).
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Crevise caves as initiaI forma of rock iandslide deveiopment In the Rouch Flysh Carpathians are cha

racterized by MARGIELEWSKI SL URBAN (2003). Very simiiar or identical natural conditions for the

deveIopment of crevise caves In sandstone are aiso in the adjoining Slovak Flysh Carpathians (Kysuc

ké Beskydy Mts., Oravské Beskydy Mts., Levočské vrchy Mts., Bachureň Mts., Čergov Mls., Ondavská

vrchovina Mts., Bukovské vrchy Mts.).

Basic reiations beetwen genetic types and rnorphoiogicai pheatures of non-carbonate caves are

presented In the table 6. Frorn these genetic types, crevice caves are characterized by the most van

ous morphoiogical variability with horizontal aiso vertical deveioprnental dirnensions.

Aiso, the caves of crevice type belong to the iargest caves In non-carbonate rocks In Slovakia. The

longest cave Is the StÍpová jaskyňa (Coiurnn Cave 782 rn, Cerová vrchovina Mts.), the deepest Is the

Kremnická suchá diera Cave (29.4 rn, Kremnické vrchy Mts.). In the frarnework of the territory of Sio

vakia, ava exhalation caves, tree mold caves and fossil see abrasion caves are more or lesa sporadic

but very notable.

9 Štiavnické vrchy Mts.

Table 4. Lithological types of non-carbonate rocks and the occurrence of caves In Slovakia

Number
Rocks Areas

of caves

basalt, basanite, basait agglomerate 43 Cerová vrchovina Mts.

Štiavnické_vrchy_Mts

andesite, andesite conglornerate 62 Krupinská planina Plateau, Poľana Mts.,

and breccia, andesite tuffs Vtáčnik Mts., Kremnické vrchy Mts.,

Javorie Mts., Ostróžky Mts.,

Slanské vrchy Mts., Štiavnické v‘chy Mts.,

Burda_Mts.

rhyolite

sandstone 45 Levočské vrchy Mts., Bachureň Mts.,

Čergov Mts., Kysucké Beskydy Mts.,

Oravské Beskydy Mts., Poloniny Mts.,

Cubovnianska vrchovina Mts.,

Ondavská vrchovina Mts.,

Bukovské vrchy Mts.

granite 12 Tatry Mts.

quartzite 6 Tatry Mts., Malé Karpaty Mts.

quartz 4 Kremnické vrchy Mts.

non-calcic conglomerate 5 Hornádska kotlina Basin,

( non-voicanic) Ľubovnianska vrchovina Mts.

shale 1 Malé Karpaty Mts.
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Genetictvpofcaves —

Rocks
i_ 3 4 5 6 7

basalt, basalt conglomerate
andesite, andesite conglomerate • •

and breccia, andesite tuffs
rhyolite _

sandstone
granite
guartzite
guartz
non-calcic conglomerate

( non-voicanic)
shale

Table 5. Lithological types of non-carbonate rocks and genetic types of caves in Slova kia (J — volcanic exhalation
caves; 2 — crevice, crevice-breakdown, crevice-boulder, crevice-weathering caves; 3 — boulder caves; 4 — eto
slon, erosion-breakdown caves; 5 — weathering caves; 6 — tree mould caves; 7 — fossil sea abrasion caves)

Genetic types of caves
Morpholog,cal pheatures of caves 1 2 3 I 4 I 5 I 6 I 7
Linear Iess eXpressive cavity
- rocky shelter
- more closed cavity
Horizontal / subhorizontal cave

- simple Iinear / angulate /
combined passage

- branchwork linear / angulate /
combined passages

- maze irregular passages
Vertical-horizontal caves

- slightly inclined simple Iinear /
angulate / combined passage
(without vertical oscillations)

- inclined simple linear/
anguiate/ combined passage
with unbalanced longitudinal profile
Horizontal-vertical caves

- steep inclined simple /
branchwork/ combined passages

-simple/ branchwork/
combined passages with step dissection

- cave with inclined and stair-step simple /
branchwork/ combined passages — — —

Vertical caves
-chimney
- simple_abyss
- branchwork abyss-shaped cave — — —

Table 6. Basic relations beelwen genetic types and morphological pheatures of non-carbonate caves (J — volcanic
exhalation caves; 2 — crevice, crevice-breakdown, crevice-boulder, crevice-weathering caves; 3 — boulder caves;

4 — erosion, erosion-breakdown caves; 5 — weathering caves; 6 — tree mould caves; 7 — fossil sea abrasion caves)
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Natura‘, archeological and historical values of caves

The caves in non-carbonate rocks In Slovakia are notable by several remarkable values: morpholo

gical and genetic variability, natural history phenomena (mainly tree moulU caves and fossit see abra

slon caves), anorganic cave deposits (crystal forms, small mineral stalactites, permanent or seasonal

ce fill), subterranean animal species, root stalagmites, archaeological and historical sites.

Main problems and aims of cave protection are determined by the development of human society

with the more eXploítation of natural sources. Protection of caves formed in non-carbonate rocks is

oriented against:

- their destruction by expansive activities in quarries,

- non-appropriate cut impacts nto a rock basement and configuration of surface terrain (eg. exten

sive slope notches) In areas with the occurrence of crevasse caves,

- unlawful collection of crystal forms, small mineral stalactites, rare species of cave fauna, archaeo

logical findings,

- forceful deforestation of lanU surface over subterranean cavities with ice till,

- prevention ot cave entrance burying In consequence of forest exploitation, construction of field

roads or other traffic communications, lanU surface modification, and similarly human activities. I
All caves in Slovakia, including caves formed in non-carbonate rocks, are as natural monumets law

fully protected by the Act on Nature and Landscape Protection No. 543/2002. The protection and

practical care on all caves in Slovakia are realised by the Slovak Caves Administration In Liptovský

Mikuláš as a special organization of nature protection established by the Ministry of Environment oř

Slovak Republic. Lots of non-carbonate caves are situated in several protected landscape areas

(Cerová vrchovina, Štiavnické vrchy, Poľana, Ponitrie, Kysuce, Horná Orava, Vihorlat, Malé Karpaty) or

national parks (Poloniny, TANAP — Tatras National Park).

Conclusion

Several non-carbonate caves In Slovakia present very interesting natural phenomena with specific

and remarkable pheatures for nature protection. They belong to the fundamental elements of mor

phological and genetic spectrum of caves in Slovakia. The speleological observation and documen

tation of other non-carbonate caves are necessary forthe more detailed knowledge and protection ot

these natural phenomena.
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Message after deadline:
The Šariš Speíeoclub from Prešov discovered a new pseudokarst cave in November 2004: Jaskyňa

pod Spišskou, which is located in sandstones of the Levočské Hills, near the Brutovce village.

The length of the cave is 403 m by now. lt means that this cave is the Iongest pseudokarst cave in Slo

vakia.
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Abstract

During the speleological expedition “Rorairna 2003“, 16 caves were explored In precarnbrian quart

zites, of Rorairna group, In Roraima massif (2890 rneters above sea level), Venezuela. One of this

caves reaches the length 2470 rn, its name Is “Cueva Ojos de Cristal“ and Is currently the 4h Iongest

cave In the world discovered In siliceous rocks. Many vertical collapse-caves, hut aIso long horlzon

tal/y caves, which are created by aquatic affectation, were obseived and discovered during the eXpe

dition. The horízontal character of the underground space In these caves Is very unusually and these

caves are very interesting forthe scientists‘ research In the future.

Key words: Karst rnorphogenesis, karst In siliceous rocks, caves, speleology, Cueva Ojos de

Cristal, Roraima group, Venezuela

Introduction

In the recent time, many authors have described karst morphogenesis on the Rrecambrian quartzi..

tic massifs of Roraima group in the Gran Sabana — south-eastern Venezuela fin addition to other aut-

horst BELLOMO et aj. 1994, DÖRR 1993, 1997, 1999, GALÁN 1982, 1997, CHALCRAFT 2. FYE

1984, MECCHIA 8 PICCINI 8L PREZIOSI 1994, MECCHIA 6L PICCINI 1999, PICCINI 8L MECCHIA

8 PREZIOSI 1994, PICCINI 1995, URBANI 8 SZCZERBAN 1974, URBANI 1977, 1986, 1996a,

1996b, WHITE - JEFFERSON 8,. HAMAN 1966, WRAY 1997, YÁNEZ BRICENO 1993). Massif of

Mt. Roraima (2810 meters above sea level) Is situated in the central part of the Guayana Shield in

South America and is approximately 40 km2 large.
Area of Roraima Is siliceous-karst table-mountain, its landscape shows typical karst landforms Iike

karren-type forms, dolines, sinkholes, stone-forests, caves and shafts, which on Auyan tepuy called

simas“ (BELLOMO et al. 1994, FICCINI 1995, MIKULÁŠ 2003). The karstic character of the lands

cape is underlined by the fact that the drainage of ram water is mainly through underground networks.

The long time of weathering, probably Ionger than 100 Ma, Is the main factor which has allowed the

karsification of quartzite (PICCINI 1995).

In January 2003, the International speleological expedition to Roraima massif in Venezuelan — Bra

silian and Guayanan border region, was realised (AUDY 2003, AUDY 8 ŠMÍDA 2003, ŠMÍDA — AUDY

8 VLČEK 2003, ŠMÍDA 2004). Slovak team of speleologists contains six people, two from which were

geologists. The alm of the eXpedition was exploration and speleological research of cave, which dis

covered members of the tourist expedition to Roraima In the year 2002 — M. Audy and Z. Ágh and fm
ding other subterranean caves in this region. Dunny the expedition, 16 caves were discovered and

eXplored, one from which is recently the 4th longest quartzite-cave In the world. This cave consist of

wide horizontal passages with active stream and number of Iakes, non typical for quartzite karst.
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New-discovered caves and its morphogenesis
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Fig. 7. “Crystal Eyes“ - el/pt/c eros/on rock
pots on the bottom of corridor In Cueva

Ojos de Crystal (Crystal Eyes Cave]
Photo; M. Audy

They can be considered as the retentive
like, balancíng basin, which Is able to
retain a considerable mass of torrent water
of the cave waterflow. The further logical
continuance of the caves, just ought to be
cut do not exist (!) or it is imperfectly de
veloped.

In the cave are occur very interesting
speleothems. They form aggregations of
lance stalactites of dark colour and a gb
bular suríace. These are up to 0.5 m long
and usually inclined to the opposite direc
tion towards dominant air draughts. Mine
ral composition of speleothems is un
known for the time being.

ventional event for such rocks as quartzites are. Cueva
Ojos de Cristal is markedly subhorizontal with a height
gradient of 24 m in a 400 m long main traction (whole
height difference Is 28 m). That Is because of subhori
zontality of sandstone sediments. Cave spaces are
developed then exclusively In discontinuities of bedding
planes In this case. AIso for that reason the corridors
are very wide relatively, In some places up to 20 — 25 m.
A height Is disproportionably to it Iower, 0.8 — 2 m In
average. However, In some places the huge hall-like
chambers with a height of 8 — 10 m are developed.

The cave has several entrances mostly Iow and vestu-
red by tropical vegetation. Two of them are the deep
fissures indeed. They were given an operative genetic
name Pokemon‘ (AUDY 2003, ŠMÍDA 8. AUDY
. VLČEK 2003). These are not the classical Roraimas
fissures. They outright result In deveboping the cave
passages. Their function as regards the connection
with caves ot their age are unclear, however, they pro

bably absorb energy of the cave-forming water, which
falls down along the fissure deeply to the underground.

It was researched 16 caves In the interval of Iength from 6 to 2410 meters In the Iandscape of Rora
ima massif. The main goal of the expedition was the discovering of complicated horizontal cave sys
tem “Cueva Ojos de Cristal‘ — Crystal Eyes Cave.

Cueva Ojos de Crístal — Crystal Eyes Cave
The 2410 m long horizontal cave has 10 entrances. The most important entrance Is situated near

Roraima peripheral edge, In the semiclosed ponor depression, where the surface water enters into
the cave. The cave has a character of classical, comparatively great corridors, which are a very uncon

F/g. 2. The morphology of corridor In the central part
of Cueva Ojos de Crystal (Crystal Eyes Cave)

Photo: M. Audy
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Cueva de! Hotel Guácharos
Aiso this cave Is of subhorizontai charac

ter though its siope Is much greater then In
Cueva Ojos de Cristai. tIs aiso situated In

a iower level, but the huge underground

space (Sala con Catarata — The Waterfaii

Dome) with parameters 15 x 70 x 30 m

occurs here as the greatest one In locai

caves for the time being. It ends with iow

corridors overfiown by water or with tiny
creeping branches which probabiy may
continue further. We do not exciude its con

nection with Cueva Ojos de Cristai (both

they are in the same depression so their

________________

deveiopment ought to be paraflei). If so,
Fig. 3. Dark coloured stala ctites formation on the top

the cave system with a length probabiy 4 —

wall in Cueva Ojos de Crystal (Crystal Eyes Cave)
6 km couid develop and t wouid mean the Photo: M.Audy
iongest cave In quartzite-rocks at aO.

Cueva de! Gílberto - Gílberto1s Cave
Two big horizontal through tunneis, approximately 250 m long.
Cueva con Puente — hasm with Brídge
This cave represents a classicai quartzite fissure chasm, which was surveyed In a iength of 250 m

and depth of 80 m. it Is ending with narrowings.
Grieta de! Díab!itos Volantes — Físsure of F!ying Devílkins
This cave Is deep minimaiiy 720 m but it Is supposed that its further continuance ought to flow into

walls as a canyon, which can be seen írom beneath a ram forest. Au expiored fissures drained the area
to the SW waii of Roraima. AUDY 2003 caiied this cave Sima Guacharo.

Cueva debajo del Hotel Principal — Cave under the El Hotel Principal
75 m iong active ponor cave.
Cueva Fragmento Margínal — Fragmenta! cave
30 m long inactive horizontal discharge cave near the Giibertos Gaye.

Cueva con Bloques de Píedra — Cave In blocks ot rock
70 m long, 15 m deep.
Cueva 007 — Cave 007
70 m long ponor cave near the system Cueva Ojos de Cristai.
Cueva Papua — Cave Papua and Cueva 009 — Cave 009
25 mand 70 m long caves nearthe entrance Mischei fCueva Ojos de Cristai).

Cueva con Cataratita - Cave with smal! wateflall and
Cueva Asfixiadora - Smudgy cave
20 m and 70 m long horizontal ponor caves with active water srteam.

Cueva de Araňas Hídrófílas — Water-!ike litt!e spíders‘ Cave
40 m long horizontai active ponor cave.

Cueva Hípotétíca — Hypothetíc Cave
20m long, 10 m deep ponor cave.
Tuná deutá - Tubo de Agua and Dob!e Tubo de Agua
The active discharge caves under the SW wall of Roraima — “La rampa“ (6 m long).
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The greatest spaces of the Cueva Ojos de Cnstai developed in croscing of several corridors oven

fuaiiy their etages. Probably aiso here a princplo ot a mxed corroson functions although a mechani•

cal erosion of torrent waters against walls of cave tunnels s probably plumhiess. Farticulariy a lateral

wail is eroded and it is connected with a cedimontary structure of sandstone,

The fact the caveo are situated so shallow under the surface and they are subhorizontai, keeping a

siope of corridors accordantiy with a deposition ot rock heds, may be connected with a selec.tive opU

on Of some of its relativeiy non-rigid. more permeahie deposítion As the rocks we ohaerved middle

grained pink-orange nandotones with 99?o quartz grains.

Aiso Roraima‘s surface we noticed a selective effect of corrosion as to its rocks. The kinU of nach

berga occure hero and they ernerge around 20 — 30 m ahove platforma, being íntensively iateraiiy

undercut. Upon them as well as upon the cave ot right in ta qround thore can be so calied capo“

it meana eso permeable rock depositions. Wc still do not know, if these depositions within the parti

cuiar formation repeat themseives and if there could be simiiar subhorizontai caves developed evon

with more ctages one above another. Aiso we do not know if some from amount the great fissureo

could within their depth profile incise similar caves. These are buf hypotheses. lt is evident. that an 5W

part ot the Roraimas surface has massive subferraneous drainage. This drainage in this area is repro

sented by: a) oponoU vertical fissures (Grieta dci Diablitos Volantes, for example), b) megadepressi

ono with eliptic ot circle ground-plan and the depth of more as 100 m (Gran Caldera (ŠMÍDA - AUDY

VLČEK 2003, ŠMÍDA 2004) for example), c) large horizontal erosion caves (Cueva Ojos de Crisfai,

for eXample) and d) ‘Rokemons“ — vertícal fissures, where continues in thdr bottom part info the hon

zontal caves (some parto of Cueva Ojos de Cniotal).

Summary

This report is a brief summarisation of integral speleological, geomorphological, hydrogeological

and geological reaults from the International Slovak - Czech speleological expedition to Venezuelan

Brasilian and Guayanan frontier territory, in January 2003. lt includes the resuits of the field observa

tion, research and investigation of Roraima isolated plateau (2890 meters above sea level) in Roraima

group, which is classified into the Guayana Upland. The quartzite type of karst with horizontal erosion

cave cornidors was an unknown geomorphological phenomenon for long time. In the papen 16 caven

are ntroduced, which have been descnibed for the first time in the year 2003 by Šmída, Audy and

Viček from Slovak Speleological Society and Czech Speleological Society. The lengfh of the new-dia

covered underground space in this landscape has increased by 3700 meteno. The longest horizontal

cave in quantzite-rocks in the world was discovered during the expedition.
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A Digital List Of Non-karstic Caves in Hungary

István Eszterhást° — George Szentes°
‚ Köztársaság u. 157, H-8045 Isztimér, Hungary

(2) Alte Frankfurter str. 22B, 0-61 718 Bad Vilbe, Germany, szentesg@aol.com

Abstract

The Volcanspe/eo/ogica/ Coliective has carr/ed out the study and cataioguing of non-karst/c caves

In Hungary since 1983. They have compiled descriptions, suíveys and photographs from each recor

deU cave. The cave documentation fiils more than twenty volumes, mainiy as manuscr/pt notes. Howe

ver, access to thIs documentation Is restr/cted. We decided to compile an eas/iy accessible, standard

list, of non-karst/c caves in Hungary, where changes and updates can be easily made. We decided

that a d/g/tal list wouid be the most suitable format.

We began to comp/le the register In 2002. We have listed each known non-karstic cave and loca

ted the/r positions on a map. Cave surveys and photographs, accompanied by short descr/pt/ons were

aiso /nciuded In the list. E/ghteen regions are represented where non-karst/c caves occur. index Maps

were prepared for most of the regions. These are linked to the detailed maps with tab ular summarios.

The language of the list Is Hungarian w/th an English translation, mainly to faciI/tate the use of the

homepage.

The digital presentat/on of non-karst/c caves was carried out using Arcview GIS as well as available

digital map material. Detailed Maps and Index Maps with different scales were deveioped for spec/f/c

regions as project f/les (apr,L Layout Maps were then prepared. The layout maps were exporŤed In jpg

file íormat. This enables further utihzation and handhng. The dbf database was filled with cave data and

other data to generate reg/ona! data sheets. The digital data from the non-karst/c cave list fac/litates its

use by various presentation software programs and allows transfer of the cave registry to other formats.

The final summary of the non-karst/c caves In Hungary Is to be found on the Home Page of the cave

l/st. Au relevant data has MAGYARORSZAG NEMKARSZTOSBARLANGJAI- NON-KARSTICCAVESOFHUNGARY
PlR foldoloz GIS EIotcration

been compiled in htm and Orozogoo attokintó térkép IodeX Mop Of tho Coootry

html f/le format.

Key words: non-karstic

caves, digital presentation,

catalogu/ng

Alí the syngenetic caves

are non-karstic caves. The

postgenetc caves lsted here

are those caves, which have

been developed mainly

through rock fragmentation,

weathering and wearing or

corrasion. Corrosion, the

acidic dissolution process, .

F,g. 1. Regions where non-karstic caves occur Hungary
has played only a subordina

-
.. (Show on the Homepage aslndex Map of Hungary.

te part. This is a simplified The Reg/ons are related to the respective Regional Index Map)
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Nota
RegIon f nI Un PaCy Un- Front t corng koheo- Caoo Cooroi C:ICd In Col- 0o Floodotl ce Nt In

Ca roW moj-nrod InIďrntJ Literaturo to [eud foytcal dicuocred aoa ta:od fort 0y Caoes Hrory
artfiaOj I oyo by mir:y

WOOEu1

Bakony 106 20 3 11 3 3 B 1 2

Búrzsóny 109 5 6 S 5 1 1 6 (SIovakia)

Budaj Mts, 10 11 1 2

Bukk Region 51 15 1 1 2 1

Cscrftát 23 10 3 2 1 1 1 2

Gerecse 4 1 1

Gcresdi Hilly 1 1 1

Kornenesaija 3 1 1

Kdszegi Mts. 58 8 1 S 20 (Austria)

Mátra 73 10 6 4 1 4

Mecsek 29 2 1 7 4 1

Medves - Ajncskót Mts 91 4 4 2 1 1 2 59 (Slovakia)

Piho 6 2

Sajó Basin 1

Tykají Mts. 294 B 2 4 1 11 (Slovakia)

Vajdavár Region 19 6 3 1

Velencoi Mts. 16 1

Visegrádi Mts 81 7 1 4

Total: 1051 109 13 6 31 1 6 6 31 11 22 9 5 6 102

Fig. 2. Statistical Summaíy of the Cave Registry

definition. We have to state that these cave forming processes are mainly effective In magmatic rocks

ot n highIy siliceous metamorphic and sedimentary rocks.

The list includes 1051 non-karstic caves, aithough there are a total of 1068 caves because some

clusters of small caves have been drawn together. We have iisted au the caves known up to 2003.

Some caves which are known to have existed, have been destroyed and these have been speciaily

noted. Furthermore, listed are caves of the border regions of Austria and Siovakia, which belong to

similar geomorphological and geoiogicai formations. Aiso inctuded In the list are artificial ot artificial

iy widened cavities, which are considered as caves by the iocai popuiation. These include abandoned

mine workings, rock sheiters, former hermitages, underground commerciai premises which are seve

ral hundred years oid, rock-chapeis and other cavities used for religious purposes throughout history.

However, the list does not inciude ceilars, former cave-dwellings In bulit up areas, basements, former

miiitary bunkers, Industrial objects or air-raid sheiters.

The majority of the non-karstic caves In Hungary (765 caves) deveioped In magmatic rocks, In ande

site, basalt, rhyoiite and In their tuffaceous formations. Some 216 caves are known In sedimentary

rocks, mainiy In sandstones and conglomerate and 70 caves are formed In metamorphic rocks, In cai

careous phillite and In green schist.

The caves have been formed in various ways. Between the syngenetic caves In the mag matic rocks,

gas bubbles occurred, forming crystal caves, which have been opened by mine workings. Aiso In

magmatic rocks holes formed by alkaiine solution can be found, as well as fumarole cavities, hoiiows

resuiting from steam expiosions holes formed by weathering between the basaltic coiums and natu

ral bridges. In the magmatic, sedimentary and metamorphic rock formations tectonic fracture caves
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HOME PACE 4 Preface

Index Map of Hungan‘ (Start Map) Table ofthe Regions
(Start Table)

List of the Caves

Regtonal Index Map (Where Regiotiul

(A list of eaves‘ Is
11k/cx Map exisis

gitciz Lhere Is ‚
caie are lisíed

Regioiiat inc/cx Afap,) according to the

the pages oj t/as

__________

Map)

Cave
Surveys

Fig. 3. The Structure of the Homepage for the non-karstic Cave Registry
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A MATRA - HEGVCÉG BARLANGJAI CAVEO OF THE MATRA MOUNTAIMCfrequently appear, collapse laby

rinths, atectonic and consequence

caves. Erosion niches, rock shelters,

and small tunnels are formed mainly

In tuffaceous formations, sandsto

nes and loess. During the deposi

tion of the calc-tufas, characteristic

syngenetic caves formed concur

rently. Corridors, tunnels and cham

bers and other artificial holes were

frequently mined and enlarged In
volcanic tuffs and sandstones but
rarely In other rock formations.

In some non-karstic caves Neolit

hic, Bronze Age and ron Age

archeological remains were disco

vered, eg. at Nagy-bariang In Legy

esbénye and Pokoj-uk In Kapolcs.

The first written reference to a non

karstic cave dates from 1295 fLikas
kč1 In Lovasberény). In 1869 the

geologist József Szabá led the first

expedition to the Mátra Mountains

in order to explore the Csórgá-lyuk.

lt was many years later In the 1930$

that some researchers again investi

gated non-karstic caves. In the

1950‘s and 1960‘s eXploration was

further revived In these caves.

Organised research began In

1983 with the launch of the Volcan

speleological Collective. Their com

prehensive activity Is still ongoing.

The organisation, led by István Esz

terhás, consists of a nucleus of 15

persons, who are occasionallyjoined

by several more cavers.

They have listed 843 non-karstic caves, and surveyed 724 of them. In 40 caves they dug and dis

covered nearly 1000 m of new cave passages. They studied the development of the non-karstic caves,

and they determined new types of cave deveiopment (consequence caves, holes formed by alkaline

solution, fumarole cavities).

They have found, and described, some speleothems previously unknown In Hungary, such as silica

stalactites and isingerit discs. They have solved the problem oí ice development in Iow elevation basalt

caves. They have classified 200 species of animals and 18 species of fungii fsome of them are un

usual) which are to be found In the caves. The results have been summarized In 7 separate volumes

and In 750 articles mainly In Hungarian, but occasionally In German or In English.

Rig. 4. An example of a Regional Index Map (Mátra Mountains)
(On the Homepage shown as regional Index Map of the Mtra
Mountains, pages are re/a ted to the respective Detai/ed Map)

A MATRA - HEGYSEG BARCANGJAI . CAVES OF THE MATRA MOUNTAINS
nE fIJ9 GS Ébbi,

Rig. 5. An example of a Detailed Map (Mátra Mountains)
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The foiiowing is a short list of the iongest non-karstic caves in Hungary:

1. Csörgó-lyuk (rhyodacit tuff) Mátra Mountains 428/-30 m

2. Papp Ferenc-barlang (sandstone-conglomerate-limestone) Pilis Mountains 400/-62 m

3. Puiai-bazaltbariang tbasalt) Bakony Mountains 751/-22 m

4. Csák-kdi Nagy-bariang (rhyolite) fbasalt) Mátra Mountains 133/+14 m

5. Haiász Árpád-bariang (basalt) Bakony Mountains 72/-6 m

6. Sziivás-kai-bariang (basalt) Medves Mountains 65/-l 3m

7. Betyár-bariang (caicareous sandstone) Mátra Mountains 62/±6 m

8. Táncterem - Lepkés-ág (andesite aggiomerate) Bükk Region 58/-6 m

9. Szabó József-barlang (sandstone. man) Piiis Mountains 55/-14 m

70. Sas-kövi-barlang (andesite tuff) Fiiis Mountains 53/-JO m

11. Pokoj-uk (basait) Bakony Mountains 57/+4 m

12. Vasas-szakadék I. sz. bariangja (andesite agglomerate) Visegrádi Mountains 50-79 m

13. Arany-bariang (rhyouite tuff ) Tokaji Mountains ca. 50/+3 m

14. Sárkánytorok-barlang (basalt) Medves Mountains ca. 50/-14 m

The digital development of the Non-karstic Cave Registry was carried out using Arcview GIS as well

as available digital map material (Otab, dta5O, Geometnia, Corine). Digital maps with different scales

have been developed for the specific regions as project fiies (apr). The number of maps for a region

depends on the number and distribution of caves.

The cave entrances have been marked on the maps to the highest accuracy possible on a separate

layer (shp file). Originaily the caves were recorded in survey books, topographic maps, and in notes

following many years of research and exploration.

Arcview determines automaticaily the eov_x and eovy coordinates (eov uniform national projec

tion) of cave entrances in shp file format. The z coordinate, on the eievation of the cave entrances

(aol.) can be read from the contour lineo of the base maps to an accuracy of 1 - 3 m.

The maps were drawn using colon, and different line thickness etc. The most important item was the

indication of the cave entrances and cave names. Layout maps were then preparied. These maps inc

luded titles, scales and relevant iegends. The advantage of the layout maps is that they can be printed

to the highest quality. The layout maps wone exported in jpg file format. This enables further utiíization

and handiing.

Because the caves of a region can be drawn in more then one map page, the preparation of regio

nal index maps was necessary. These maps show the exact location of the map pages with the cave

entrances indicated.

The Index Map of Hungary shows the location ot the regions with non-karstic caves and includes a

table of the regions.

We made layout maps from the Index Map of Hungary and from the Regionat Index maps. These

maps were converted to jpg file format, as were the deatailed mapo, the advantage being that jpg fer

mat is aiso similar.

The dbf database, which was compiled automatically from the shp files was fiiled with cave data.

This nciuded: identification number, name and length of the cave ‚ special notes (artificial, collapsed

etc.). The eov_X and eov_y coordinates of the cave entrances were enterd as numeric fieids in the data

base. When new numenic coordination data was availabie (eg. as a resuit of a more accurate survey)

the locations of the cave entrances were automaticaily updated on the map. In order to present regio

nal data sheets, the dbf database was copied in wks (MsWorks) and xis (MsExceit) Í iie formats.
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A Cserhát nemkarsztos barlangjai az Áttekinto Térkép lapjai szerint

Non-Karstic Caves of the Cserhát“ according to the pages of the Index map

1. lap Rape 1.

[ Sorsz. Barlang Hossz Megjegyzés T EOV
td. Nr. Cave Length Note —

—

[ 1 FelsĎpetényi-bg. 38 x 28 m bányában, in the mine I 862692 283754
2. lap Rape 2.
Sorsz. Barlang Hossz Megjegyzés

EOV EOV
Id. Nr. Cave Length Note —

—

2 Márton-lyuk m irodalom után, mesterséges, 668775 300373

after_literaure,_man_made

3. lap Pape 3.
Sorsz. Barlang Hossz Megjegyzés

EOV EQV
L Id. Nr. Cave Length Note —

—

L 3 Berceli-heqyi-ürep ? m feltöltödött, filled up 677841 283241

4. lap Rape 4.
Sorsz. Barlang Hossz Megjegyzés

EOV EOV
Id. Nr. Cave Length Note —

—

7 Naqyboldoqasszony-forrásbg. 6,6 m “újjáépített“, reconstructed 691510 283046
4 Rappenheim-bp. 11,5 m 686986 282746
5 Sárkányfürdó-bq. 2,0 m 689407 286498
6 Takács-pince tv, Remete-bp.) 6,0 m mesterséqes, man-made 690375 286337

5. lap Rape 5.
Sorsz. Barlang Hossz Megjegyzés

EOV > EOV
Id. Nr. Cave Length Note —

—

17 Betyár-bp. 61,7 m 703394 296222
13 Csapás-tetói-bp, ? m irodalom Után, after literature 703638 294567
15 DUpla-Orep 3,5m 699967 294284
8 Füqqö-köi-bp. 3,5 m 696316 291513
12 Remete-barlanpok(7 db.) 32,7 m átalakítva, remade 703619 295674
14 Sámsonházi-hólyagbp. kb. 3 m lefejtve, demolished 700075 294519

6. lap Rape 6.
Sorsz. Barlang Hossz Megjegyzés

EOV EOV
Id. Nr. Cave Length Note —

— y

10 KölyUk 22,0 m átalakítva, remade 699287 303999
9 Szölö-hegyi-eresz 3 X 12 m 698764 304852

7. lap Rape 7.

Sorsz. Barlang Hossz Megjegyzés
EOV EOV

Id. Nr. Cave Length Note —

—

20 Gödöllči 1. üreg m mesterséges, pUSZtUIö, 673238 251900
man-made,_tUined

21 GödöllSi 2. ürep m mestersépes, man-made 672815 250405
16 Klastrom-dombi 1. cella ? m mestersépes, man-made 664454 251067
17 Klastrom-dombi 2. cella ? m mestersépes, man-made 664414 250961
18 Klastrom-dombi 3. cella ? m mesterséges, man-made 664414 250815
19 Klastrom-dombi 4. cella ? m mesterséqes, man-made 664361 250696

8. lap Rape 8.

Sorsz. Barlang Hossz Megjegyzés
EOV EOV

Id. Nr. Cave Length Note —

—

22 Réceli 1. bg. m mesterséges, beomlott, 672844 239065
man-made,_collapsed

23 Réceli 2. bg ? m mesterséges, beomlott 673102 239223
man-made,_collapsed

Fig.6. An example of a Cave List sorted according to the pages of the Index Map

f Cserhát Mountains) f On the Hompage shown as a List of the non-karstic Caves of the
‘Cserhát“. The pages are related to the respective Detailed Map.
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Where Regional ndex Maps eXist this data Is aiso sorted according to the pages of the index Map.

The cave surveys and photographs were scanned and sayed In jpg file format. The cave descripti.

ons were wriUen In tXt format.

The digital data In the non-karstic cave list, the detailed maps and the index maps, the cave surveys

and the photographs are presented In jpg format. The regional data sheets are presented In wks Or

xis format. The descriptions are presented In such a way as to aliows transfer to various other formats.

The picture the formats (maps, photos) and the regional data sheets may be printed. It Is aiso possib

Ie to view these files individualiy Or as sequential sude shows on a computer screen or using other

cornpatible digital projection software.

Digital data transfer can aiso be carried out (floppy disc, CD, e-mail).

The Horne Page of the cave list summarises the non karstic caves In Hungary. Au relevant data has

been compiled In htrn and html the format. The list is presented through the logical linking ot these

fiies together with cave surveys, descriptions and photographs.
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Caves ot the Polísh Flysch Carpathians

Grzegorz Klassek
Speleoklub Bielsko-Biala, Poiand, Bielsko-Biala, ul. Jutrzenki 26/7 04

Abstract

Flysch pieces that are characterized by a lot lithological changeability, ecpecially in a profile of cre

at/ng and developing caves are surely connected with surface mass movements of rocks, among

which forming landslips plays the most important role (KOWALSKI 1954, JANIGA 7974).

In large numbers gravitatíonai caves are the most popular in Flysch Carpathians, and typical forthem

landsliding caves and in the morphoiogical way cracking caves. Those can be formed by sirnple, sin

gular cracks ot a few leveled groups of cracks jo/ned together in brashy chambers.

Arnong other quite favourable processes of forming caves we rnust rnention cornplicated weathe

ring pro cesses (physical and chemical), water erosion and selective denudation of the less resistan

ce rock parts due to which erosive — weathering caves occur. According to rnorphological criteria

caves niches and stratified caves can be aiso found there.

Total length of cataloguing caves and rock shelters is 12 748.3 rn,

They are mainly not a big slze, tight, with a length from a few to a dozen or so meters.

The new cataloguing material is presented in a magazine called Clamp“ (“Zacisk“) published by

club in Bielsko-Biala and aiso in bulletin called “Beskidian Caves“ (“Jaskinie Beskidzkie“) published

by club in Dbica.

Key words: fiysch, landslide, cave

lntroduction
The Outer Carpathians, calied aiso Flysch Carpathians, cover f In Poiand) area ca 18 500 km2, which

some 330 km long. They are divided into two main segments (Fig. 1):

1. Western Outer Carpathians, calied Beskidy, which are composed of several mountain groups,

mountain foothili and afew intramountain basins; the highest peak Is Babia Góra Mt, 1725 m asi.

2. Eastern Outer Carpathians, called Bieszczady, with the highest peak Tarnica Mt, 1346 m asi.

The Outer Carpathians are featured by Aipine type of tectonics. They are composed of severai nap-

pes thrusted each over other to the north. The first-order structurai units of the Polish part of the Outer

Carpathians represent (Fig. 7): Skole nappe, Sub-Silesian nappe, Siiesian nappe, Dukla nappe and

Magura nappe. Lithologicaily the mountains are almost exclusiveiy formed of the Cretaceous-Paieoge

ne flysch represented with various argilious-siiiceous rocks: bedded (often thick-bedded) sandstones

with conglomerate intercalations, shales and compieXes of thin-bedded sandstone-shaie interbeddings.

General characteristäc Of conditions of the caves formation,

classification of the caves

Development and evoiution of the caves In the flysch (featured by high iithoiogical variability and

absence of karstified rocks) Is reiated to gravitational mass movements, among which iandsiides for

mation piays the most important role (MARGIELEWSKI 8Ĺ URBAN 2000, 2002, 2003). In the Polish

Outer Carpathians, where maturated slopes (with inciination angie ess than 45°) predominate, pro

cesses of siiding, spreading and gravitational settiing play essential morphological role. Much ess

intensive is process of faliing, which Is typicai for young, steep slopes, rare on the Carpathian area.
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The most numeroua caves aro gravitetional ones, morphologically repreaenting crevice type (Hg. 2).

Among them landslide savos are typical in the Cerpathiana: larger forma orig metod mn the deíp aeo_

ted landslides and In the thisk-bedded aandatones twth heda se 10 m thisl ) rnalk-r and haliower

forma oscur uauelly mn the blesk fielde. Thr savss are sompoaod of cmngH, ctr-imrjht passoger or

assemblagec of the paasagea formmng omn atoreya fhe iarqest cao-cs repreaent ftnn noze systems

ot gaffermes (KLASSEK 1994, KLASSEK g MIKUSZEWSKI in FULINA 1997o).

Among fJther ptoseaaea contributinq to cevo develtmprment the folIovmnc1 ahoold ho mnsnt,oned: che

mmcai and mnchanical weathermnq, fhiviol erosmon and m;ufosmon (piping). Theoe prosoaaea brmnq to for-

mahon of weathering-er osional cavos (Hg. 2). whish are ursuaiiy ornell and morholoqmtolly belonq to

cevo Hches and bedding type caves flarger and more aompleX), e g Jaokmnia Kumnonieckmego cave

(eskid Maty) In the c,older clmmatic phaaer of the Lato Fleisto ne-Holocene those for nis developed

owing to nivetion. Aiso humen astmvity (meinly guam yinq) has contrmbcmted to onhance ot stope procom

ses development (KLASSEK 1994, KLASSEK MIKUSZEWSKI mn PULINA 1997ai.

Complefe rlassmficatmon of the sevo sec Fmq 2 Thms ieartmc.atron dnem; not roqard dirr-r tly anthro

pogenic, consequentronal caves.

Locaton and szes of the caves

According to the state in 2402.2002 mn the Polmoh Outor Carpathmans 791 savec (and cave nmche;i)

were recorded, Their dmatribution mn the mc,untain gmoups and nther rnmcroregmona s O dlnwing.

Mountain groups

Ber;kidŠlgskm 179

Kotlina Žywiecka - - 2

BeskdZywiecki - -
- 37

Beskid Maly -
49

Beskid Makowskm 20

BesfucWygpowy 6

Gorce 36

Beskid Sadeckm 78

Beskid Niski -
173

ySanocko-Turczanskie 6

Bieszczady 14

Foothill regions

Pogórze Šlaskie 1

Fogórze Wielickie 11

Fogórze Wmsnmckie 7

Pogórze Rožnowskme 64

Pogórze Ciežkowickio 22

Pogórze Strzyžowskme 7

Pogórze Dynowskie

______

23

The regions of the savec occurrence cover every geological unita (nappea) mentroned above. The

highest number ul the savec has been recorded on the ames of the Magura nad Smlesman nappes.

Geographical distribution ot the recorded caves s not uniform. There are more or ess numerous

caves mn mocmntamn massmfs, bot single caves in the massmfs or massmfs without saves are elso frequent.
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Location of the caves Is generaiiy controiied by geological structure and morphoiogicai evoiution of

the mountain massifs, but even suitabie geomorphoiogicai conditions do not ensure occurrence of the

caves automaticaiiy. On the other hand same caves are located in the areas, where signs of proces

ses stimuiating thdr deveiopment (landsiides etc.) are not evident. These caves are hard for systema

tic exploration and they have been found usuaiiy accidentaiiy.

Number of the registered objects is aiso conditioned by the state of expioration and actlvity of the

speieoiogicai ciubs In the area. After long time of experience we know that number of the caves and

their lenght Is possibly higher than recorded and can be increased In effect of the repeated expiorati

ons.
Total lenght ofthe registered caves (for 24.02.2004) is 12 148 m. Among the caves predominate small

ones, which are severai or 10-20 m long. 23 caves are longerthan 100 m. They are iisted n Tab. 1.

Tab. 1.

1i Name ot the cave Region Lenght (m)
1. Jaskinia w Trzech Kopcach Beskid Šlski 1 228.0

2. Jaskinia Glboka w Stolowie Beskid ŠIski 500.0

3. Jaskinia Zbójecka w Lopieniu Beskid Wyspowy 404.0

4. Jaskinia Drwaii (Slowiaňska) Beskid Niski 400.0

5. Diabla Dziura w Bukowcu Pogórze Rožnowskie 365.0

6. ]askinia Niedžwiedzia Beskid Sdecki 340.0

7. Mysiorowa Jama w Zagórzu Beskid Makowski 282.5

8. Jaskinia Malinowska Beskid Šlski 230.5

9. Gangusiowa Jama Beskid Niski 1 90.0

10. Jaskinia Mroczna Beskid Niski 175.0

11. Jaskinia Dziurawa Beskid Maly 160.0

12. Jaskinia Ztotnianska Beskid Sdecki 155.0

13. Czarci DÓ1 Beskid Wyspowy 140.0

14. Jaskinia Roztoczaťska Beskid Sdecki 140.0

15. Jaskinia w Straconce Beskid Maly 135.0

16. Jaskinia Chlodna Beskid Slaski 117.0

17. Jaskinia Czarne Dzialy lI Beskid Maly 115.0

18. Jaskinia Au Baby w Klimczoku Beskid Šlski 1 14.0

19. Jaskinia Szkieletowa Pogórze Rožnowskie 110.0

20. Jaskinia Salmopoiska Beskid Siski 107.0

21. Szczelina Lipowicka Beskid Niski 105.0

22. Zlotopieňska Dziura Beskid Wyspowy 105.0

23. Jaskinia w Sopotni Wielkiej Beskid Žywiecki 101.0

Verticai sizes of the caves vary from O m to 42 m. Fifteen caves reach depth 15 m ar more. They are

iisted In Tab. 2.
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Tot) 2.

emars or exporato of the caves n the Poüsh t9ysch Capathans

Systomatic exploration ot the caves in the Poiish Flysch Carpathians tarted in the niiddle Of the 20

century, aithoutjh same objects had been described be.hjre this date (eg. Jaskinia MahnowsKa — Bookid

Šiaski, Diabla Dziura w Bukowcu — Pogor:e Rožnowskie, Zimna Dziura w Strzeblti - Beskid Wyspowy).

Inventory Of the Folish caves. puhlished by KOWALSKI n 1954. isted 23 caves in the Carpathiari tlysch.

New phase in the expioration commenced In 1969, whr n members Of the Speleuklub Bielsko-Biala

(Bielsko-Biala Speleoclub) initiated registratron of the pseudokarst caves. This expIoration, firstly can

centrated in the Beskid Šiaski mountain group (scirrounding Bielsko-Biala town). expanded giadually

in the whole Flysch Carpathians. Since the eighties ot the 20 century active expioration has been aiso

performed by members of the speleociub in Debica, which was recently converted reto Stovarzysze

nic Speleoklub Beskidzki (Beskidy Speleoclub Association) gatherrng cavers fram severai centres

(towns) in the Carpathians. Occasionaliy Speieoklub Sdecki KTJ (Nowy Sacz Speleociub ot Cave

Touristic Commission) was involved eta the caves exploration n the Outer Carpathians.

The systematically compieted materiai ot inventory (84 abjects) was published in the srx volumen Of

lnwentarz jaskiň poiskich Karpat Fliszowych“ between 1974 and 1990 (LADYGIN 1974 and

KLASSEK 1978-1990) as weil as in the alpinistic-speieological journal „Przadkowim ‘ (MLECZEK)

and other bulletins (KLASSEK 1994). Scimmarized documentation ot thirty years Of the caves expla

ration was edited re throe volumes ot inventory „Jaskinie Polskich Karpat Fliszowych‘ jPUL1NA ed.

1997a, b, 1998). This pubhcation aiso introduced systorn of codification and identfrcatiun oí the

caves, which is based on geographicai regionahzation and adjusted ta still cantinuing exploration.

System ot caaperation has been developed hetween Bielsko-Biala and Debica (Doby a-Limanowa)

centers during long time ot speieological actrvity. lt is based on coordination ot the exploratron in par

ticuiar micioregions and exchange ot information. Recentiy results ot explorations (docurnentations of

newly recorded objects) baye been presented n ‚Zacisk —journal edited by Speleoklub Bielsko-Biala

and in „Jaskinie Beskidzkie“ bulletin editcd by Speleoklub Beskidzki Both duho have aiso therr

homepages with updated boto of the recordod caves. The state ot registratron 5 traditionally preoen

ted on the yearly meetings of Polish cavers, organi:ed by Sekcja Speleologrc:na Foiokego Towar

zystwi Pržyrodników ire. M. Kopernika (Speieolugical Group of M. Kopernik Polish Soei4 of Natura

lists) (KLASSEK . MLECZEK 2003).

No. Name of the cave

1 0101)10 Dziura w Duho ssc

Region Depth_(m)

Pognrze Pozn iwskie 42 5

2

3

4

D.

6

7

8.

9

10.

11

12.

13

14.

15.

Jasl mb w Tr euh Kop.a.h

Joskinia Niedžwiedzmo

Jaskmnra Dr vali (Sl( morel a

Jaskinma Glehoka W Stlwie

Jaokirria Malmnovsl‘ i

Jaskinia Szkmeietcvr

Jackmnia Zhójes a w Loprenru

Jaokoia Mrot žna -

Jaskinia Drdna e Nasrcznem

Jaskinma w Stracont e

- Jarkinio Chladna

- Feleczynska Studnia

Janikinia gdzie Wpad{ Gi otola:

Dydrowska Jama

B 1 mi] Šlaski

Doslati Sadei lm

Bcl vl tli I

Ba-ircJ Si1o

Br kid Slaski

Rcjo ze P 5‘r v. kro

Bo k mdWyspowy

BpskirJ Niskm

Bies:c,zorJ

Boskid Maly

Bos kid Šlos kr

Bokmd Sadei-ki

Beskid Nmskm

Bieezc:ady

32 O

20 U

25 O

24 8

22 7

190

19.0
17.9

17.0

16 O

16.5

150

15.0

15 Cl
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Dinamic eXploration of the caves in the Flysch Carpathians has resulted In still increasing number

of caves, what Is illustrated by Tab. 3.

Tab. 3.

Year 7978 1988 1998 2000 2003

Total number
39 92 482 594 769

of the recorded caves

N umber of the caves
3 8 17 78 22

longerthan_100_m

Majority of the caves In the Polish Outer Carpathians are legally protected as nature monuments

or they are located In the protected areas: nature reserves, national parks and landscape parks

(ALEXANDROWICZ POPRAWA 2000).

Newest discoveries
In the ast years number of the recorded caves has increased significantly fast. Among the recently

explored caves are:

- Jaskinia Gtboka w Sto{owie, ca 500 m long, found In 2003,

- Jaskinia Drwali (Stowiaťska), ca 400 m long, found In 2004.

The longest cave In the Polish Outer Carpathians has been still Jaskinia w Trzech Kopcach cave, but

its lenght has been significantly enlarged for last ten years. According KOWALSKI (7954) it was 260

m long, in 1971 reached 400 m and In 2002 — 947.5 m. But spectacular exploration was done here

In 2003, when new galleries 280.5 m long were mapped and the total lenght of the cave was enlar

ged to 1228 m (Klassek, Szura 2003).
Translated by Jan Urban
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Morphological Evolution of the Pseudokarst Forms

in Quaternary Ioesses ot Southern Poland - a case study ot
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Abstract

Blankets of Quaternary loesses fseveral to more than 10 m thick,) cover large areas on uplands of

Southern Po/and. Specific rel/ef of Ioess Is featured by numerous deep gul//es, potholes (srna!! dolI

nes) with (sub)verticai walls as well as depressions w/th less incl/ned sb pes (throughs). In places

occur horizontal subsurface conduits usually several rneters long and often (at ieast partly) accessib

le for people. The relief Is conditioned by microstructure of rock (framework formed of slity grains of

quartz fastened w/th clayey binders-‘bridges‘) resultíng In relatively h/gh cohes/on In aerial eny/ron

ments, which Is significantly Iowered In water (where clayey bridges“ get soaked and soften). There

fore morphoiogical forms In boess are rnodified by meteoric waters dur/ng heavy rains and snow thaws.

Forms developed In gully about 50 m long and situated In systern of ray/nes resernbiing “badland‘

area have been obseived since 1998 In order to recogn/ze character and speed of evolution of loess

relief. The gully — like the wfrole “badland‘ — Is dny with period/c water strearns, In the gul/y several pot

holes Of different s/ze are located. Sorne of them are connected w/th short subsurface conduits. The

largest pothole (2-3 rn deep and 12 m long) located In the central part of the gul/y Is recharged byperi

od/c stream flowing out of short cave and dewatered by the Iongest conduit (total/y 12 m long with

accessible lower fragment and entrance) connecting it with gully outlet.

Initial stage of subsurface cavities formation In loess Is probably connnected w/th change of rock

microstructure caused by slow water diffusion and consisting In compaction of grains‘ framework.

Further evolution of the cavities Is stimulated by eros/on of per/odic subsurface water flows, what

results In formation of horizontal or short vertical condu/ts. Subsequent gravitat/onal breakdowns of

the walls and ceilings of conduits play the most important role In their widen/ng, formation of secon

dary subsurface caverns as well as surface potholes and short shafts. Evolut/on of the forms Is relati

vely quíck In areas (segments of gufly.), where water flow Is frequently active. Dur/ng 5 years In obser

ved gul/y two large gravitat/onal movements changed shape of the central pothole and lower part of the

Iongest conduit. The bowermost fragment of it was total/y destroyed and changed to surface channel.

Observations of artificial cavern made some 50 years ago In ne/ghbouring gul/y índ/cate that relief

of the loess not inf/uenced by water (flow/ng or filtrating) is much more stab/e.

Key words: pseudokarst, loesses, subsurface cavit/es, potholes, gravitational movements

Introduction

Development of pseudokarst forms in non- or slightly ithified silty-clayey rocks is usually referred to
the wide group Of processes of subsurface erosion called piping. BRYAN 8. JONES (1997) — ove

rviewing the scientific and ecological problems of piping — mention two main types of processes of
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subsuríace erosion. The first occurs when water seeping through a porous medium produces suffi
cient drag force to entrain material at the outlet through liquefaction or Couiomb faiiure. This process

(...) can produce a subsurface conduit that works back from the outlet“ and Is aiso named “sapping“
or spring sapping“. The second process involves progressive eXpansion of an eXisting conduit or
macropore primarily to the shear stress exerted by fiowing water. This wouid inciude, for example,
eniargement of animal burrows, root channels, dessication cracks“ and Is caiied aiso “tunnel erosion“
(BRYAN 8dONES 1997). More detailed description of the main processes controlling subsurface ero-f,
sion of ioesses was presented In Polish iiterature by LISZKOWSKI (1971), who aiso presents a iittie
different approach to the terms “piping“ and tunelling“ (LISZKOWSKI 1995).

Numerous conditions and features are mentioned as factors controiiing subsurface erosion. To the
main belongs: cFmate (humidity, occurrence of dry and wet periods, insoiation), geological structure
of the rock (aiso tectonics), topography and morphoiogy (siope inciination, microreiief, etc.), hydrolo

gy as well as properties of the rocks. The iast group of parameters Is represented with: granuiometry,
porosity, dispersion (In water), sweiľng and shrinkage, plasticity. These parameters are reiated to
mineral composition — especially participation and type of argilious minerais — and some chemical fea
tures Of these minerals: cations‘ concentration, sodium Ion percentage, sulphates content, pH, elec
trical conductivity, etc. (e.g. GUTIERREZ et al, 1997, FARIFTEH 8 SOETERS 1997; Poiish literature
quoted by DWUCET 1993).

Fig. 1. Location of the southern fragment of the Nida Basin region with Ioess blankets (A)
and maps of the studied gully with subsurface forms in 1999 (B — part of the area) and in
2003 (C — whole gullv). Scale on the maps Band C the same. Area offig. B marked on fíg.
C with dashed contour. Explanations: 1 — contour of slope, 2 — loess scarp orshaft with alti
tude (depth) in meters, 3 — scarp (loess wall)Iowerthan 0.5 rn, 4 — inclination ofslope with
altitude in meters, 5 — supposed location of subsurface conduit, 6 — subsurface conduit
(observed ot directly accessible), 7 — cross-section with points (letters) marked on the map
(vertical scale identical with horizontal), 8 — line of cross-section with point (letter).
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Piping developed In almost every climatic zone, but In cach type of chmate subsurface cavities are

conditioned by different features and formed In different rocks. In temperate chmate they have been

studied particularly In organic sous of humid uplands (e. g. JONES et. aL 1997). Observations Of

pseudokarst forms In loesses and similar rocks have been carried mainly In badlands of semiarid cli-

mate. The most impressive deep-seated tunnels In these rocks were described In China, North Ame

rica and North Africa (e. g. FULLER 1922, BRYAN 8 HARVEY 7985, BAILLIE et. al. 1986, ZHU 1997).

But subsurface objects — although bss common and not so large — occur aiso on the areas of mode-

rate and humid chmate, where Ioess surfaces are covered by vegetation and (partly) cultivated. They

have been described In Poland, too (e. g. MALICKI 1946, MARUSZCZAK 1954, WALCZOWSKI

1964, 1971, 1975, URBAN, et aI. 1990, ALEXANDROWICZ 8L URBAN 2002). In Rolish papers desc

ribing pseudokarst forms In Ioess, the processes of thdr development is traditionally named suffosi

on (sensu lato)“, after Russian and Ukrainian scientists studied similar forms In the Eastern Europe.

This paper presents prehiminary results of study of the system of subsurface conduits in Ioess deve

ioped In the head part of guhhy near Piňczów, Nida Basin (Fig. lA), which are supphied by observati

ons In other sites bocated In the region as well as data reported by other Polish authors. The study con

sists on morphobogical observations, especiahly mapping made In 1998 (fragment of the area), 1999,

2002 and 2003.

Loess and its reliet in the Nida Basin

Blankets of Quaternary hoesses (severah meters to more than 10 m thick) cover large areas on

uphands of Southern Roland, aiso south-west part of the Nida Basin. They represent sihts composed

of quartz grains of average slze 0.01-0.05 mm (40-78 %) with admixture of clayey minerals (up to 26 %)‚

sand grains (to 25 %) and calcium carbonate (5.5-14.2 96) (CHLEBOWSKI S LINDNER 1992,

DWUCET 2007). Origin of Rohish boesses Is referred to P)eistocene periglacial environment, which

facilitated eolian transport and deposition of silts. Loesses reiated to ohder glaciahs were (partly) denu

ded during interghaciahs, thus majority of present Ioess bhankets are formed during the last ghacial —

Vistuhian (Würm) (MARUSZCZAK 1986).

Since the atc Vistulian the surface of Ioesses has been shaped by meteoric factors, firstly In cold

chmate, later — since the beginning of Hohocene — in moderate chmate. Now the region Is located In

the zone of moderate, transitional (between manne and continental) chmate with annual rainfalls

540—700 mm and average temperature 7.2—7.8 °C (In January respectively 25—44 mm and -3.3— -3.8 °C,

In July — 87—112 mm and 17.7—18.4 °C) (RASZYŇSKI KLUGE 7986). During Hohocene the region

has been covered by vegetation, mamby forests. It was partly deforested about 5 kA BR and again seve

rah hundreds years ago (ŠNIESZKO 1995). Now majority of the loess area Is under cultivation, whe

reas forests and bushes cover areas with erosional rehief of Ioess not suitable for agriculture.

Specific relief of Ioess Is characterised by numerous deep gulhies. Dense network of guhhies resem

bios somewhere badland areas, although they are covered by bushes or trees. It Is suggested that

development of this erosional morphobogy was triggered by the first and next deforestations. Now cul

tivation aIso stimulates fast surface erosion as well as devehopment of hinear ephemeral and perma

nent erosional forms (e. g. KORELESKI 1974, ŠNIESZKO 1995, STARKEL 1997). Among quickly

developed and modified bandforms are subsurface pipes (tunnehs) often at beast partly accessibhe by

peopbe. They are not very frequent and do not form harge networks. But they occur In many places,

especiahly In marginah zones of upper flat surfaces, above siopes of vahheys and gullies

(MARUSZCZAK 1954, WALCZOWSKI 1964, 7977, 7975, URBAN et. al. 1990, ALEXANDROWICZ

URBAN 2002).
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Evolution otpseudokarst forms ín the studied site

Some pseudokarst forms — sinkholes and subsurface conduits — occur In Bugaj village near Piťic

zów, in the head section of the valley, which Is dissected into many tributary gullies incised In almost

flat surface, slightly inclined to the north. The gullies form hand-shape system resembling badland
area, however covered by forest. The most interesting pseudokarst forms developed in the guliy about

50 m long and up to 8 m deep, bordered from the north and south by loess ridges (Fig. YC), which

are partially framed by (sub)vertical, bare loess scarps. The northern and southern ridges separate the
gully from next ones, whereas western, head part of the gully Is notched directly In the flat surface.
Shallow subordinate gully clings to the main one. The guliy — like the whole badland“ area — Is dry

with periodic water flows related to snow thawing or heavy rains. Morphology of the area surrounding
the guliy determines its catchment, which Is situated exclusively to the west of i. The catchment mar
gins are hardly defined because of almost flat and horizontal surface of the area, which is partly under
cultivation.

Development of the pseudokarst forms in the gully has been related mainly to channel of the perlo
dical water stream. In the uppermost section of the channel they are represented by small depressi

ons 0.3-0.7 m deep and tunnels with partly collapsed roof ca J m deep. In the shallow tributary gully
the stream channel Is deany defined and situated next to north margin of the gully. Formerly it was
aiso subsurface conduit (deeperthan thefirst one), what Is manifested bythree loess bnidges“. Morp
hology of floor of this guily (Fig. 1 C, cross-section 1HC) suggests that it has been dewatered by sub
surface tunnel for long time. The tributary gully was mapped In 2003 and was not monitored before.

The main gully is recharged mainly with stream flowing through tnibutary gully, aithough sinkhoie
located next to west margin of the main guliy indicates aiso direct water inlux. The main stream flow
through small and shallow channel steeply downslope and disappears In the less inclined, almost hon
zontal gully floor. From this place water flows through system of tunnels and sinkholes, which has been
monitored since 1998. In 1998-1999 sinkhole (0.5-2.5 m deep) located In the central part of the gully
was divided into three segments separated with Iow ridges of loess (Fig. 1 B). The southern segment
represented depression with subvertical mlet (upper entrance) of tunnel (0.3-1 m in diameter) in the

eastern part. The mlet had been formed
rather due to roof collapse then discharge
of the very small catchment (restricted to
this segment). Outlet of the tunnel was
iocated in the mouth of the gully 12 m to
the east of the upper entrance (ca 2 m
below). Traces of water flow in the outlet
indicated that main part of the gully was
dewatered with this conduit, but the water
sunk in central part of the main sinkhole
without discernible mlet. The tunnel has
been located 0,7-2 m below earth surface,
hydraulic gradient In the tunnel has rea
ched maximum 60.. (Fig. JC, cross-sec
tion A-G). Minimum total amount of the
loess transported down the tunnel before
1998 (calculated as volume of the sinkho
le plus tunnel) Is estimated at 75 m3.

\\

I

L %
Rig. 2. Two branches of the western part of Tunnel in
Bugaj in the middle fcollapsed) entrance of the cave —

state in March 2002.
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The tunnel has been partly

accessible for people, thus it has

represented pseudokarst cave cal

led Tunnel In Bugaj (ALEXAN

DROWICZ URBAN 2002,

URBAN 2002).

Before September 1999 roof of

the lowermost section of the tun

nel collapsed. Small sinkhole was

formed aiso In the middle part of

the tunnel, just In the place of its

dividing upstream into two bran

ches (Figs. 1 B, 2).

Between 1999 and October

2003 occurred the following modi

fication of the relief and hydrology

Of the gully fFigs. 1 B and 0):

1. The central sinkhole got deepe

ned (to 3-3.5 m) and expanded to the west (3 m). In the western end of the depression developed

cave 3 m long, relatively spacious (Rig. 3) and divided into lower and upper tunnels by ‘loess brid

ge“. Near its entrance narrow (0.3-0.7 m) roof Is formed of soli consolidated by grass roots. On the

central part of the sinkhole periodical stream formed meandering bed blindly ended near the slope

(without mlet).

2. The southern segment of sinkhole (with former upper entrance of Tunnei In Bugaj) got filled up with

loess landslide and now represents rather steep slope. In the western part ot the Iandslide, bet

ween the scarp and gravitationally moved (but not disintegrated) block subvertical crack has for-

med. The cracks Is opened downward to the sinkhole wall. Such a vertical chasm ca 3 m deep has

never been a water conduit because of lack of catchment.

3. Zones of the collapsed roof of the tunnel slightly expanded and the Iower part of tunnel got filled

up by block of loess fall down the scarp. Consequently periodical subsurface stream flows through

the crack separated the fallen block and loess scarp In sítu.

Minimum amount of loess material transported down the tunnel from the central part of the gully In

the period 1 998-2003 Is estimated at 18 m3.

Morphological evolution of described above form can be compared with an arUfical subsurface cel

lar In loess located In slope of the next gully, ca 50 m to the north. It consists of short arched passa

ge 0.6 m high and chamber similar In cross-section but 1.4 m high (Rig. 4). According to local people

the cellar was made about 50 years ago. There are no traces of roof colapses inside, although

external part of the scarp above the entrance dropped down between 7998-2002, partly covering the

entrance.

Discussion

Microstructure of loess — porous fabric formed of aggregates of quartz grains, argillous minerals,

amorphous siIica and calcium carbonate — Is important factor controiling erosion of this rock. Quartz

grains are fastened with clayey-siliceous-calcareous bridges‘, which represent coagulational-cemen

tional bounds (LISZKOWSKI 1971, GRABOWSKA-OLSZEWSKA 1983, DWUCET 1993). Owing to
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this structure loess is featured by relatively high cohesion In aerial environment, which Is significantly

lowered In water. In aquatic environment argillous minerals are easily dispersed and the rock

fahric appears very Iow resistance for flow shear stress. Therefore relief of Ioess landforms Is quickly

modified with meteoric waters during heavy rains and snow thaws, when the rock Is easily destructed

and detached.

Very high porosity Of loess (somewhere reaching and exceeding even 50%) enables tast ditfusion

(percolation and filtration — LISZKOWSKI 1977) of water In loess medium (MARUSZCZAK 1954).

The structural pattern of rocks together with easy dispersion of argillous minerals are the main factors

enabling first stage of pipes development. The fabric of loess Is destructed by underground diffusio

nal waterflows by internal erosion ot liquefaction (LISZKOWSKI 1977, BRYAN 8 JONES 7997), what

results In reduction of micro-, meso- and macropores (GRABOWSKA-OLSZEWSKA 1983) and con

densation ot the rock structure. In the consequence subsurface empty spaces (caverns, macropores)

are formed above compacted fragments of loess massif. Other conduits initiating formation of pipes

In loess are animal burrows, root channels and natural cracks (e. g. MARUSZCZAK 1954,

LISZKOWSKI 1977, JOŇCA 1973, BRYAN 8Ĺ JONES 1997). These cracks develop In loess rather due

to gravitational stress nearthevertical scarpsthan dessication. Maruszczak (1954), interpreting gene-

sis of throughs In Ioess, suggests aIso role ot calcium carbonate dissolution in condensation of its

structure.

Stability ot the fabric Is conditioned mainly by state (degree) of aggregatisation and humidity ot the

rock. State ot aggregatisation Is controlled by environment of loess deposition, its diagenesIs and

mineralization ot waters ditfused In the rock. Thus It differs In vertical profiles of the rock and areas ot

loess occurrence (DWUCET 1993). Metastable character ot loess structure with porosity higher than

42% Is confirmed by physico-mechanical analyses. Loess with metastable structure occurs h the

depth 4-5 m. Loess of the Nida Basin Is characterised by parameters‘(porosity, natural moisture etc.)

values oscilating dose to the boundary ot stable

metastable structute (FRANKOWSKI 1991,
-

1994). Therefore tabric destruction and loess

condenstion can be expected In some places. Í
During rains (thaws) described above initial

cavities quickiy get tilled by relatively high ener

getic (flowing) water, what enables fluidation

(internal erosion) and detachment ot boss maten

al, which Is washed downstream and ultimately

carried away trom the massit. Nearly horizontal

direction of subsuríace stream Is stimulated by

bowen permeability of boss compacted In base-

ment (fboor) ot the initial conduits (see I
LISZKOWSKI 1971). Likely the longest tunnel In

the studied gully (Tunnel In Bugaj) was tormed In

this way. This supposition Is contirmed by its

Iength, branched and curved shape (controlled by

initial macropores and cavities) as well as Iow inc- -

lination ot the tunneI. However back of tunneb mlet

In the main sinkhole (near the meandering chan- q j1_ť.
neb) indicates high porosity and backward erosion F/g. 4. Passage of the cellar Iocated In the gul/y

In the head part ot the tunnel. next to the described one — state In 1999.
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Backward propagation has been the main process of development of the cave situated in the west
wall of the main sinkhole. The process of headward erosion (spring sapping — Bryan, Jones 7997, hyd
rauiic penetration and break-through — LISZKOWSKI 1995) is conditioned by stream sinking into the
gully floor and then permeating almost horizontally to the east.

WALCZOWSKI (1964, 1977, 1975), who studíed similar forms of loess In the same region, but In
different geoiogical structures, documented that piping was related to occurrence of coarse-grained
sediments (sands, gravels) or impermeabie rocks (clays) In substratum of ioess. In the first case
waters infiitrating into loess wash down partings of this rock — firstly finer grains (suffosion sensu stric

te — LISZKOWSKI 1977), then grains forming fabric (suffosion sensu lato), what causes destruction

of the loess structure and formation of cavities. In the second case development of pipes Is stimula
ted by relativeiy strong underground water flow on the top surface of impermeabie basement of loess.
But these cases do not occur In Bugaj. Formation of the pipes In Bugaj seems to be related rather to
morphology of the surface, than connected with layers of specific rocks absent here. Their outlets are

situated just at the level of bottom of the central sinkhole (upper cave) and base of the main gully
(Tunnel In Bugaj), whereas the hydraulic gradient In the longest tunnel causes relatively high energy
of water flow, what enables transport of silty-clayey materiai. it indicates that the destruction and ero
sion of ioess require flowing, not stagnant water (which occurs below the base level).

Subsurface tunnels have been consequently modified by lateral fluviai erosion (of ephemeral stre
ams) and gravitational processes: roof collapses as weil as cracking and landsliding. In the monitored
gully these last processes have played an essential role in evolution of surface and subsuríace forms.
Presumabiy two phases of iandslides (the first before 1998) deveioped In the southern siope of the
gully caused blockage of the south branch of Tunnel in Bugaj bringing to formation of the north
branch. Aiso formation of the iandslide above he iower section of the tunnel created new pathway for
water stream. Gravitationai movements stimulate formation of different type of pseudokarst caves not
connected with water erosion. In Bugaj they are represented by subvertical crack formed after and

sude development In the southern slope of the gully.
Subsurface conduits observed In loess of Poiish uplands are connected aimost exciusiveiy with

initiai oryoung phases of gullies‘ deveiopment (MARUSZCZAK 1954, WALCZOWSKI 1971, 1975).
They are formed dose above guiiies or inside guluies, and contribute to their formation or significant
modification. As It Is documented In Bugaj considerabiy amount of denuded roók material can be car
ned awaythrough the subsurface conduits. Simuitaneousiythese conduits are quickiy modified —first
iy by water erosion, subsequentiy by gravitationai processes. But water flow piays an essentiai (alt
hough somewhere indirect) role In morphologicai evoiution of the guiiy. As It Is evidenced by state of
the artificial cellar located near monitored gully, Ioess massif situated out of water flow (facing oniy
direct infiltration of ram waters) hardly undergoes both to erosional and gravitationai processes. Short
time span of monitoring In Bugaj does not aiiow determination of the length of full cycie of subsurfa

ce system evolution, but it seems considerably fast. Large amount of material transported through the
system before it got started to destruct by coilapses suggests that evoiution of the subsurface con

duit Is siow during the first several years and accelerates since the beginning of gravitational collap
ses. According to MARUSZCZAK (1954) full evolution of pipe system takes several to several tens

years.
Observations In other site of pseudokarst forms deveiopment (ZAWARZA—ALEXANDROW1CZ

8. URBAN 2002) indicate that according to vertical erosion and lowening of the denudational base

new systems of subsurface conduits are formed and quickiy modified, whereas remnants of the upper,
oider ones become dry and thus conserved.

87



Conclusions

Initial stage of subsurface conduits‘ formation In ioess Is often connnected with change of rock mic

rostructure caused by water diffusion and consisting In compaction of rock fabric. Macropores formed

In this way and other cavities (animal burrows, root channels etc.) are eroded by periodic subsurface

water flows, what results In formadon of horizontal ot short vertical conduits. Important process of

piping Is aiso backward erosion of subsurface water flows. Formation of pipes Is controIied by morp

hology and hydrology of the area, especíaIly presence of gullies ot scarps and iocation of base level,

what suggest the significant role ot hydrological gradient and kinetic energy of percolating waters.

Systems ot not vory complex pipes are formed In the head or marginal parts of eXisting gullies and

represent initial stages ot gullies‘ development.
Gravitational collapses of the roofs and landslides play important role In developrnent of pipes‘ sy

toms during phases suhsequent to their subsurface erosional formation. They cause widening, for

mation of secondary subsurface caverns as well as surface sinkholes and short shafts. Morphologi

cal evoludon of the system of surface and subsurface Iandforms Is evidently accelerated owing to gra

vitational processes.
Evoludon of the forms Is relatively quick In areas, where ephemeral water flow is acdve, whereas

caverns (artificial forms) In dry“ massifs of loess remain untouched“ for long periods (many times Ion-

ger than subsurface forms connected with water flows).
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Výzkum a dokumentace pseudokrasu

Broumovské vrchoviny — stav k roku 2003

Oldřich Jenka1 — Jiří Kopecký2

zo Čss 5-03 Broumov, 549 54 Police nad Metují. Smetanova 357 Czech republic

2} ZO ČSS 5-3 Broumov, 550 01 Broumov — Velká Ves, Husova 154

Abstract

The state vf research and documentation ot pseudokarsí phenomena ín the Brou

movská vrchovina Upland as ot 2003

Spe/eologicai research and documentation of pseudokarst phenomena in the Broumovskd vrchovi

na Up/and, NE Bohemia, have been conducted by the locai zo čss 5-03 Broumov spe/eologicai

team since 1980. lts main activities are focused on area formed by quartzose sandstones of Quader

sandstein type and other Upper Cretaceous rocks, showing a wide range of surface and subsurface

forms of pseudokarst reIief. The research, yet incompleted, ĺ/sts 152 caves in the who/e area (of which

748 in quartzose sandstones). The Iongest cave Is the Teplice Cave, 7065 m long. The elevation

rango of /oca/ caves reaches max. 50 m.

Spe/eo/ogica/ activities are further aimed at surface forms of pseudokarst re/ief, at meso- and micro

c/imates of caves and the paris of rock cit/es show/ng a temperature reversa/, at secondary f/lis of pseu

dokarst caves and rock sheiters (especial/y the so-cal/ed root sta/agmites), biospeIeo/ogy and a/so ot

co-operation on geomnrphologica/ and geotechnical monitoring.

Key words: pseudokarst caves, quartzose sandstone, cave f/i/s, surface /andforms

1. Úvod

Broumovská vrchovina se rozkládá na SV Čech, v území Královéhradeckého kraje a ze severu a vý

chodu je omezena státní hranicí s Polskem. Z geologického hlediska je části vnitrosudetské pánve. Ta

vznikla v průběhu variské tektogeneze a byla nejprve vyplněna suchozemskými sedimenty a vulkanity

od spodního karbonu až do spodního triasu. Na zarovnaný povrch těchto hornin transgredovalo kří

dové moře. Horizontálně až subhorizontálně uložené křídové sedimenty byly po ústupu křídového moře

během saxonské tektogeneze zvlněny a rozlámány.

Vnitrosudetská pánev je protažena ve směru SZ — JV. Na jihozápadě je omezena hronovsko-po

říčskou poruchovou zónou, která tvoří její hranice vŮči sousední Podkrkonošské pánvi. V ostatních

směrech terén přechází do polské části vnitrosudetské pánve. Pánevní výplň je porušena zlomy všech

hlavních směrů (především SZ — JV a SV — JZ), které se staly určujícím prvkem pro vývoj a současný

stav reliéfu.

Geologickými poměry se zabývala již řada autorů, za klíčové lze pokládat monografické práce geo

loga Radko Táslera (TÁSLER R. a kol., 1979; KOTLÁŘ J., TÁSLER J., 1987).

Geomorfologický celek Broumovská vrchovina je plně shodný s geologickou jednotkou české části

vnitrosudetské pánve. Je dále členěn na podcelky Žacléřská vrchovina, Meziměstská vrchovina a Polic

ká vrchovina. Zatím co Žacléřská vrchovina a Meziměstská vrchovina na obou okrajích celku jsou tvo

řeny podložními sedimenty a vulkanity karbonu a permu, případně i triasu, střed je tvořen Polickou

vrchovinou — její terén je tvořen nejsvrchnější a nejmladší výplní vnitrosudetské pánve: sedimenty
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svrchní křídy. Jsou tvořeny hlavně mořskými a brakickými cenomanskými, turonskými až koniackými slí.

novci a pískovci. Také geomorfologickými poměry se zde zabývala řada autorů (DEMEK J. a kol., 1965;

ŘEZÁČ B., 1955; SLÁDEK J., 1977 ad).

2. Polická vrchovina a její pseudokrasový reliéf

Polická vrchovina je geomorfologicky členěna na další okrsky: Polickou stupňovinu, Broumovské

stěny a Stolové hory po obvodu a Polickou pánev na středu terénu. Polická stupňovina tvořící převáž

nou část vnějších kuest je složena z cenomanských glaukonitických a kvádrových pískovců a spodno

turonských prachovců a slínovců. Broumovské stěny a česká část Stolových hor jsou tvořeny středně

turonskými křemennými až arkúzovými pískovci. Vnitřní kuesty a centrální strukturní plošiny Polické

pánve jsou tvořeny středněturonskými slínovci, prachovci a vápnito-jílovitými pískovci. Na tomto podlo

ží spočívají jednotlivé denudační zbytky nejsvrchnějšího křídového souvrství, tvořeného kvádrovými pís

kovci středního turonu až koniaku. Silně načleněné stolové hory a pahorky Adršpašsko-teplických skal,

Ostaše, Hejdy a Kočičích skal, podobně i Broumovských stěn i české části Stolových hor mají vysoce

dynamický reliéf, ve kterém je plně rozvinut povrchový i podzemní pseudokrasový reliéf, tvořený širo

kou a pestrou škálou makro-, mezo- a mikroforem pseudokrasově modelace. V místech největšího

uplatněni těchto forem reliéfu vznikla skalní města, v případě Adršpašských i Teplických skal intenziv

ně členěná s denivelací i přes 100 metrů. Na vývoji pseudokrasového reliéfu se podílí řada geomor

fologických procesů jako mechanické a částečně i chemickě zvětráváni, svahové pohyby, řícení, odnos

a akumulace skalních bloků a zvětralin, sufoze i fluviální a eolická eroze.

Studiem geomorfologických poměrů a pseudokrasových tvarů v terénech Polické vrchoviny se zabý

vala řada autorů již od počátku minulého století až do současnosti (např. PETRASCHEK W., 1909;

REŽNÝ K., 1977; VÍTEK J., 1977, 1979, 1980a, 1981a, 1982, 1986).
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Obr. 4.: Teplické skály -

Kra ví hora: skupina tří

kořenových stalagmitů

(výška 20- 30 cm) vjesky

ni U Lokomotivy vznikla

lineárně pod jednou ska

povou římsou; vjeskyni se

celkem nachází pět koře

nových stalagmitů.

Foto: O. Jenka

Teplické skály Cliffs —

Kra ví hora Hill. A group of

three root stalagmites

(heights 20—30 cm) In the

U Lokomotivy Cave was

formedin one line undera

single dnp ledge; altoget

her five root stalagmites

are developed in the cave.

3. Pseudokrasové jeskyně

Jeskyně patří k poměrně běžným tvarům pískovcového reliéfu Polické vrchoviny. Z genetického a mor

fologického hlediska jsou i zdejší pseudokrasové jeskyně členěny do šesti skupin:

1) jeskyně puklinové: jsou to svislé, úzké prostoty s tůznou délkou; vznikají na puklinách či puklinových

zónách ajsou rozšiřovány vlivem zvětrávání a odnosem hornin, případně erozí — příkladem četných

jeskyní je j. Pod Hvězdou v Broumovských stěnách.

2) jeskyně vrstevní: vytvářejí se zvětráváním a odnosem méně odolných poloh, prostory jsou většinou

nízké, různě široké a dlouhé — příkladem tohoto typu mohou být jeskyně v Trpasličí skále I. a II. na

Ostaši.

3) jeskynní výklenky: patří k rozšířeným tvarům a vznikají destrukcí hornin selektivní denudací podmí

něnou litologickým složením, nebo destrukcí horniny v polohách tektonicky různosměrně poruše

ných. Prostory těchto jeskyni mají různou šířku a výšku, délky (hloubky do masivu) bývají menši — pří

kladem tohoto typu jsou jeskyně Nad Řeznickou sekyrou nebo jeskyně Pec, obě v Teplických

skalách.

4) jeskyně rozsedlinové: vznikají procesem gravitačního odsedání skalních bloků v okrajích skalních

plošin nebo na svahu v závislosti na svislých nebo vodorovných puklinách, případně vrstevních plo

chách; vzniklé prostory jsou většinou úzké a vysoké, s příčným profilem ve tvaru „V nebo „A‘, podle

způsobu pohybu bloků. Tímto způsobem vznikají i dlouhé prostory chodbovitého charakteru (např.

jeskyně Tunel v Broumovských stěnách), nebo i poměrně hluboké a úzké prostory propasťovitého

charakteru (např. Teplická propast v Teplických skalách nebo Netopýři propast v Adršpašských skalách).

5) jeskyně suťové (blokové): jsou specifickou skupinou pseudokrasových jeskyní vzniklých

v blokových akumulacích ve dnech roklí a kaňonů nebo na úpatí skalních stěn či v balvanitých prou

dech na svazích; jeskynní dutiny mezi balvany mají nepravidelný tvar při častém prostřídávání větších
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i zcela tonýrii prostor Rn spojrtsti s podzernniin vodnim olinin Dory p pr utoku dnem r kin je

I ryt i)OlVztOItOU Suti a prostory je-l yo-r i tistlo vyklizuje v:rril -iji celt- jesl ynni oj-domy. t- 0- vyni

kají (pri orovnani S o-tstnimi typy v ‚Ljdol raso-J)t h jro-kynij OV)]i rjrlk- i. Dily -arornnirnu klrmitu

těchto joSl yní, pnt)ti vnějsím ‚itrrioof“rií kym Vli\JUrn ‘r dYl h )5 metru mor non Sl O r voli akumola

(0 (jrllt() je to napě u Teplicko jesl ynn) etrvava V nOl torýi S ua‘,tocl pr iot)r ledový vy:rioho ač clo

po—dnic.h letních mosíco : toh to iypii p-clyni De jm.-ri‘ O Řnc icho‘ou jeskyni v Adrsp kych

slaLli 205 rn dlocihěj, jeclznci Pod Lusife,rero v Brocrrn- I.yrh c,tonéí Ii í-lii m dluh n! a ‘“Plic

kou jeskyni v TeplícI ych ‘sI ila Ii I t“rJ délku 1065 rci je dosud nejdek pet-cidicl asrvou jeskyní

Cn ské republiky

6) jnol-yno I tmbIn)vane dí t,ctt sI íípiny nňjn:i :byvajici JO-i ynni tvary, ii1 Cji lič vyvoji rte pudili vice

ěinitnlii, vyoS-dny tvar se pal moriclctriiíky bli:i nojrnéne dvnnld pí-ti píedcho:ich typu jekyri. ne]

ěastějéi korribínaci v teréntoir pí koVcci Policke vr htvircy je I ccmbiriar pil inovo a rrotovni josky

ne, puklinové a -iitovn jnskyon nebit t reji‘ autE ji) rozsedlinove a Suttívu j ‘1 yun - jal r pr 1 lad lze

irvesl joul jrii Komenka v Tepliclyth ‘laki‘,h. Dora je ro:codlinovo-aitovt‘u jeclyni.

4. Speeooké aJldMy

Speleologicke aktivity v uzemí Broum tv,ke vrchoviny pr ovadi m‘utni Z( ) CSS 5 03 Broumov od

ureho ustavení v roce 1 980. jako edina speleol gicl- a skupin r v téttí t thja‘ttt mp terenní prase jsou

dodnes delone do trí ‘sarnomtatnyt.h a náplni rn-dílny S aktivit

- na výzkumné a revizní akce za úcelem detailniho poznani je}ritltvyuh C c‘-ti rozsalrly‘ h skalních

oblastí a vyti otovrcn evidence pueudc ikrasových jíoclsyrri i daucu-h vyznalo oyuh prvku p—no luh rasové

nodelace reliéfu,

na měřici a dokumentacnu pracc v pod:ívmninli lokahitanh dni -,montasu vyznnmoyr h jevu rr;ho

ve psodokrasové modelace;

- na specialni speleologrcke programy a studie, z rrichž k neiJulezutej-uirn puti I prublernatka kuíeno

vych tvaru a dakO biospeleologicke vyzkumne prase. mikrol• urtr-sti knv studie, studie vyplni p-ceudokra

sovych jeskyni. sekundárních mineralci (predevěim čele:ivce a pisoluty i — ‘sl.‘ pina rovné: spolupracuje

na speleoamcheolnrjických rs speleohrstt íru kysh prohlnmatiko Ii pO i eta‘ hnid. on nronitorinpu

a geomorfologickém mapováni

P odevsrm pro rozlehlost pseudc jr .--‘ ir ysh terénu peni z-.I adni spi-thorii< pisky :kcim

v teto ‘<bia ‘tu dokončen, do Sou< asne dE by js u:averl i-i r. 2003, je a‘,idoVaIit) v Brucini. ívske vrchovi

ně 152 poecidokrasovych je.ukyiri a pr <pa ti ti pí v-valit u O - Sto 11)1 .ilit v pickovo< <ryt h t ‚r-nech 1148)

mrcho slínovcíclr (1) Polické vrchoviny, :hvIé se rysI iji v permc[ atS‘ <nu Žacleřske vrt t‘ viny (2)

o Mo:im«stsk e vrchoviny (1). Pocty jo‘.l-.yu<i “sS lokalit V jedn stlivyíh t tu< -i‘ it p- ‘dora -ils tu i-. O 1.. situ

aci geomotfologirkeh< clonéni speleulogickn evidence pcava Mapa 1

lriten:ivni speleologické aktivity a l,onl etiii r .ledky ‘vyz1 r, eviden<.e a O< - «ro‘‘‘ia—‘ pn<it<arniclr

i sekiindamních pseudokr řsccvyi-h jevu Broumovsko vmchoviny vyvolaly movneč ponor ně iríteozivni cspo

ti piaci S řadou odbumnikLi a seder kytIc instituci nejen v pustil< t ttikaclr On.í,talt,iiu, ale i V prí-hloms

tikach zooloujin, botaniky, př i ar c_haologie Vý:narnny je ponos op<clet<l. <ju ko e‘v‘‘lenre a dul-r <mon

frutO pi o rgai ty cstátn i ochrany přímí <rIt jak contralni t-sis <sn-ctní rrícbot vy:itanr tne oasti pceudt <kn os< o ých

skalních temonLi s vyskytem jeskyni se na- ‘ha:eji v mréktnr OtO z MUH U. vseuhny jo na jednu n‘-- kyni

v Zac,leřske vrchovině) jsou v Sr onucích Ci kO Brtiuniiívst‘sií

flokunrentacrni práce (map< -vsni t-ronu i speleologu k-n dí<lriiutrenita‘ ni probihaji dle vyl-lilo ríretodi

by (DEMLR J si kol., 1900)n ktera n.ibc_alntit< u nated Jurt d‘ nl.urrreríta i a munitnnniriq O<ieo.<vy Ii Ivarti

(KOPECKY J., 1990, 1998)
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Za zhruba 30 let speleologického studia vznikla také řada prací nejrůznějšího zařazení v problema

tikách pseudokrasu. Tyto práce jsou díky rozsáhlé spolupráci s odborníky výstupy v široké škále geo

i biofaktoru, klimatických poměrů, geotechniky ochrany přírody. V samotné problematice speleologie

a pseudokrasových jeskyní jsou to především práce autorů (CÍLEK V., 1994; DEMEK J., KOPECKÝ J.,

1992,1994a, 1994b; JENÍK J., 1985, 1992, 1998; JENÍK J., KOPECKÝ J., 1985, 2001; JENKA O.,

KOPECKÝ J., 1987; KOPECKÝ J., 1982, 1985, 1990a, 1992a, 1992b, 1996a, 1996b, 1999, 2001,

2002; KOPECKÝ J., JENKA O., ADAMOVIČ J., 2002; KOPECKÝ J. a kol., 1988; RŮŽIČKA V.,

KOPECKÝ J., 1992; VÍTEK J., 1981b).

Výsledky dlouholetého studia pseudokrasu se rovněž staly podkladem pro realizaci řady odborných

seminářů zaměřených k řešení různých témat, demonstrovaných v terénech Broumovské vrchoviny, při

setkání amatérských i profesionálních speleologů a karsologů, zástupců vědeckých instituci, vysokých

škol i orgánů státní ochrany přírody. Řada těchto setkání měla i mezinárodní účast — i 1. a 2. meziná

rodní sympozium o pseudokrasu v roce 1982 a 1985 bylo realizováno v oblasti Broumovské vrchovi

ny (na Janovičkách u Broumova).

Tabulka č. J

Výskyt pseudokrasových jeskyní v geomorfologických jednotkách Broumovské vrchoviny

BROUMOVSKÁ VRCHOVINA (geomorfologický celek)

Geomorfologický podcelek Geomorfologický okrsek Počet jeskyní

I. ŽACLÉŘSKÁ VRCHOVINA 1. Jestřebí hory 2

II. POLICKÁ VRCHOVINA 1. Adršpašské skály 13

2. Teplické skály 44

3. Křížový vrch - Lada - Lysý vrch 1

4. Ostaš 22

5. Kočičí skály 14

6. Hejda 27

7. Broumovské stěny 26

8. Stolové hory (česká část) 1

9. Polická pánev Y

III. MEZIMĚSTSKÁ VRCHOVINA 1. Broumovská kotlina 1

Jeskyni celkem 152

sestavil: J. Kopecký st., 2003

5. Závěr

Výsledky intenzivních aktivit prokázaly, že Broumovsko patří k významným pseudokrasovým oblastem

s výskytem bohatých forem povrchového i podzemního reliéfu. Zejména v pískovcových terénech

Polické vrchoviny specifický georeliéf a klimat vytvářejí podmínky pro existenci specifických forem

biosféry — toto přírodní prostředí je výstižně označováno jako pískovcový fenomén. V samotné proble

matice speleologie je to oblast ještě velmi perspektivní jak pro pokračující evidenci dalších jeskyní, tak

pro získáváni dalších informací a dat o primárních i sekundárních pseudokrasových jevech.
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Nekrasové jaskyne v Žíarskej doline v Západných Tatrách

Abstract

Peter Holúbek
Slovak Museum of Nature Protection and Speleology,

Školská 4, 031 01 Liptovský Mikuláš, Slovakia; e-mail: holubek@smopaj.sk

Non-karst caves In the Žiarska VaIIey In the Western Tatras
The article is dealing with 2 caves created in crystalline rocks of the Western Ta tras in the Žiarska

Valley. Both were created by influence of gravitational force.

Key words: non-karst caves, crevice

Žiarska dolina sa nachádza v juhozápad

ne] časti pohoria Západné Tatry, ktoré je

z vóčšiny budované kryštalickými hornina

mi tatrika. Preniká daleko do vnútra poho

ria. Z východu ju ohraničujú kóty Smrek

(2089 m n. m.), Baranec (2184 m n. m.)

a Žiarske sedlo (1919), z juhu hlavný hre
beň s kótami Banikov (2178 m n. m.), Tri
kopy (2154 m n. m.), Smutnýrr sedlom
(1965) a kótou Plačlivé (2126 m n. m.) Zo

západu je to kóta Príslop (2145 m n. m.),

Jalovecké sedlo (1856 m n. m.), Ráztoka

(1948 m n. m.), Široká (1890 m n. m.)

a Kečka (1530 m n. m.) Z juhu vyúsťuje

v nadmorskej výške 900 metrov Žiarska

Pohíad na výrazné gravitačné depresie v západných sva
hoch masívu Smrek (2089 m n. m.). Foto: M. Belocký

The view to the gravitational deprese on the western slope
of the massife Smrek (2089 a. s. I.). Photo: M. Belocký

dolina do Liptovskej kotliny. Na vzdiale
nosti 4 kilometre sú tu prevýšenia pro
sahujúce 1000 metrov. Reliéf Žiarskej
doliny budovanej kryštalickými hornina
mi je poznačený tadovcovou činnosfou.
Na viacerých miestach v hrebeňových
partiách sú tu vytvorené výrazné pretiah
nuté depresie, majúce póvod v gravitač
ných procesoch. Na tieto úkazy sú na
viazané dve menšie trhliny spÍňajúce kn
téniá kladené na podzemné priestory.
PodIa nášho názoru je možné púvod
týchto trhlin vysvetlit vyrovnávaním
napätia v masívoch vplyvom ntenzívne
ho zahÍbenia sa Žiarskej doliny. Vplyvom
povrchového zvetrávania sú tieto trhliny
rýchlo vypÍňané sedimentmi a kedže

*

Pohčd na Západné Tatry, vpravo Žiarska dolina s domi
nujúcim Barancom (2784 m n. m.). Foto P. Holúbek

The view to the Západné Tatry, on the right Ziarska valley
with dominante Baranec (2184 a. s. I.). Photo P. Holúbek
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kryštalické horniny sú takmer nerozpustné, tak sa tu netvoria významnejšie rozsadlinové podzemné

priestory ako sú známe z karbonátových hornín Západných Karpát a podzemný priestor je tu vzácnost.

V severovýchodnej časti doliny sú to trhliny v západných svahoch masívu Smrek (2089 m n. rn). lch

dÍžka pozorovatelná na povrchu presahuje 200 metrov. Na týchto výrazných depresiách sme nezare

gistrovali žiadny otvor vedúci do podzemia. Akurát v blízkosti Žiarskeho sedla (7919 rn n. m.) sav nevý

V I

Juhozápadnú čast Žiarskej doliny tvorí hrebeň

Ráztoka (1948 m n. m.) — Kečka (1530 m n. rn.)

oddeľujúci nevýraznÚ dolinku Lučivník od hlboko

zarezanej Žiarskej doliny. Tento úsek je taktiež

poznačený výraznými pretiahnutými depresiarni,

ktoré nemajú viditelné vchody do podzemia.

Výnimkou je rozsadlina v nadmorskej výške

okolo 7700 metrov. Jej severné ukončenie je

v jaskynke nazvanej Rozsadlina v Ráztoke

vytvorenej v metamorfitoch paleozoika kryšta

linika tatrika s dÍžkou 6 metrov. Ide o fragment

trhliny, v ktorej sme nezaregistrovali v zimnom

období prievan.

Tieto dve jaskyne rozširujú poznatky o pod

zemných priestoroch vytvorených v nekrasových

horninách.

Podrobnejšim skúmaním sa určite podobných lokalit nájde nielen

v Tatrách, ale aj napríklad v Nízkych Tatrách viac. Z jaskyniarskeho

htadiska múže byť zaujímavé aj Gáborove sedlo pod Klinom (2172 m

n. m.), kde sú v zimnom období pozorovatelné v gravitačných odtr

hoch výrazné odtopené miesta v snehu od teplého vzduchu vystupu

júceho z podzemia.
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raznej trhline nachádza v nadmorskej výške

1950 metrov vchod do 4,5 metra dlhej jaskyne

nazvanej Dieta v Žiarskom sedle. Je vytvore

ná v paleozoických granodioritoch kryštalinika

tatrika. V zimnom období z nej vystupuje teplý

prievan roztápajúci snehovú pokrývku. Tento fakt

svedči o väčšom rozsahu podzemných pne-

sto rov.
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Siliceous karst forms in the Lužické hory Mts.,

northern Bohemia

Jiří Adamovič1 — Petr HavráneW2

Geologický ústav AV ČR, Rozvojová 135, 165 02 Praha 6, Czech repubhc,

adamoviccé‘g/i. cas. cz

Magistrát mčsta Liberec, TŘ. 1. máje 108, 460 59 Liberec, Petr.Havranekcmagistrat.l;berec.cz

The described farms Of karstificatian in siliciclastic rocks come fram the narthern margin oř the

Bohemian Cretaceous Basin, fram the present Lužické hory Mts. lying In the axiaI part of the Ohře Rift

graben. VoIcanic rocks dominating this part of the graben are alkaline acidic rocks (phonolites, tra

chytes), os opposed to aikaIine basaltic rocks in other parts af the graben. This contrast can be moct

readily expIained by Late Cretaceous—Early Tertiary crustal thickening on thrust faults of the Elbe

Zone, which aiso form the northern limitation of the basin (Lusatian FauIt). Karstified sandstones of

Turonian to Coniacian age are composed Of 99 % quartz and Iow amaunts of feIdspar and heavy mine-

rais (zircon, rutile, ilmenite).

In the sandstones, subverticaI zanes max. 5 m broad ar narrower subhorizontaI zanes are strongly

cemented by secondary 5102 phases. Medium intensity of siIicification is characterized by hord sond

stones formerIy used for miIIstone manufacture. Their hardening s due to pressure soIution ot quartz

grains, and secondary quartz cement precipmtation. High-intensity silicification produces quartzite of

chert appearance, where quartz cement combines with chalcedony. Silicification is iinked to lntrusive

bodies of phonoIite, which supplied sufficient beat and aikaľne fluidu for quartz dissoiution, transport

and final reprecipitation.

Large cavities are developed especially along fracture zanes in dose proximity ot phonolite badies.

The largest caves are present at Milštejn (VORTISCH 1934, BRZÁK et al. 2000). Sphericai raoms

with almost no wall sculptation but with convection cupalas and canvex bulbaus structures on their

roofs indicate quartz dissolution as the most probable reason of their formation. On the and surtace,

microforms reminiscent of Iimestone karst (karren. solution panu) concentrate ta high-mntensity silicifi

ed sandstones but are absent fram unaltered sandstones outside the silicified zanes. Siliceous cpe

ieothems formed by fibrous chalcedony cover the walls of dilated joints and caverns.

The caves and other forms In the Lužické hory Mts. appear to be the products of quartzite karet

where siliceous material was dissolved In same portions and reprecipitated elsewhere. The wholo pro

cess seems to baye been controlled by the flow ot heated alkaline fluids released during phonolite

empiacement and cooling. Same chalcedony could have been dissoived later under subaerial expo

sure with no hydrathermal influence, as Is commonly the case mn humid temperate ar trapical zanes of

the present (CHALCRAFT 8 PYE 1984, WRAY 1997).

BRZÁK, P., FABIÁNEK, O. HAVRÁNEK, P. (2000): Jeskyně na Milštejné. Bezděz, 9, 253-268.

Česká Lípa.

CHALCRAFT, D. 8L PYE, K. (1984): Humid tropical weathering oř quartzite In sautheastern Venezue

la. Zeitschrift fOr Geomorphologie, 28, 321-332. Berlin, Stuttgart.

VORTISCH, W. (1934): Die „Höhlen am Mühlstein bel Zwickau In Böhmen und morpholag.

Beobachtungen on der Felsengruppe. Firgenwald, 7, 3, 72-77. Liberec.

WRAY, R.A.L. (1997): Quartzite dissolutian: karst ar pseudokarst? Cave and Karst Science, 24,

81-86. Crickhowell, UK.
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LE MORFOLOGIE PSEUDOCARSICHE NEL FLYSCH DELLA

VALLE DELLO JUDRIO (FRIULI VENEZIA GIULIA - ITALIA)

di Maurizio Tavagnutti

Centro Ricerche Carsiche “C. Seppenhofer“ Goriz/a - Italy

Ríassunto

Nel presente lavoro l‘Autore prende In esame un particolare t/po di fenomeno carsico epigeo

r/scontrato nella formazione de! Flysch presente nella vaflata dello Judr/o (Prealp/ G/ul/e), una valle

fluv/ale situata all‘estremit orientale de! Friuli-Venezia G/ul/a e ne descrive la t/polog/a dal punto di

v/sta morfologico.
Si tratta di un fenomeno carsico molto part/colare essendosi /nstaurato In un l/tot/po prevalente

mente flyschoide (marna ed arenar/a).

Dopo aver /nguadrato morfologicamente l‘ambiente vall/vo, ‚“Autore passa a descrivere le princ/pal/

caratteristiche delle microforme cars/che superficiali che, trovandos/ In un ambiente flysch o/de, rapp

resentano un motivo di novit nello studio de! cars/smo ep/geo.

SoUermandosi sulle pecul/aritá di un amb/ente abbastanza un/co ed /nteressante, l‘Autore nota delle fort/

analogie con lo stesso morfot/po r/scontrato In terren/ prevalentemente calcare/ (Carso, M. Can/n, ecc.).

Parole chiave: Valle dello Judr/o, paracarsismo, morfolog/e cars/che, cars/smo superf/ciale, R/l

lenkarren, Trittkarren, Rinnenkarren, Lochkarren, Vaschette di corrosione, Mäanderkarren,

Kluftkarren, Gr/ze, dol/ne.

Abstract

W/th tli/s work, the author exam/nes a part/cular type of ep/geous Cars/can phenomenon bund In

the Flysch format/on present In the Judr/o VaUey (Jul/an pre-Alps), a fluv/al valley located at the eastern

border of Fr/ul/-Venezia G/ul/a - Italy, and descr/bes its typology from a morpholog/cal point of v/ew.

Th/s represents a very particular Carsican phenomenon, be/ng located In a prevalen tly flyschoid

l/thotype (mame and sandstone).

After having described morphologically the valley environment, the author then analyses the prInc/

pal characteristics of the superf/cial Carsican micro forms wh/ch, be/ng located In a flyscho/d environ

ment, represent a new reason to study epigeous Carsican phenomena.

Wh/le treating In detail the peculiarit/es of a rather un/que and interest/ng environment, the author

notes the dose analogies w/th the same morphotype found In prevalen tly calcareous so/ls (Carso,

Mount Can/n, etc.)

Key words: Judr/o Valley, paracars/sm, Cars/can morphology, superf/c/al carsism, R/flenkarren,

Tr/ttkarren, R/nnenkarren, Lochkarren, corrosion bas/ns, Mäanderkarren, Kluftkarren, Grize, dol/ne.

PREMESSA

NelI‘analizzare Je forme carsiche presenti nella vafle dobbiamo ricordare che ci troviamo In presen

za di terreni flyschoidi, pertanto siame di fronte ad una manifestazione deJ carsismo deJ tutto partico

lare che, anzi, a ben vedere alcuni Autori definiscono di paracarsismo.
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Mi semhra interessante, pertanto, faro una descrizione minuziosa delle morfologie carsiche super

ficiali esistenti nel Flysch, al fine di determinare una possibile analogia con quelle presenti in terreni

calcarei. A questo scopo stato fatto un attento lavoro di classificazione delle singole forme carsiche

superficiali, presenti nella valle, attenendosi alla nomenclatura proposta dal Bögli; si sono osservate

in questo modo dalle sorprendenti similitudini con le oro omologhe in terreni calcarei.

In alcuni casi si é visto che, nei litotipi a partire da quelli calcarenitici, per poi arrivare a quelli are

nacei, si instaurano alcune microforme alguanto particolari.

Da una prima comparazione superficiale tra quelle osservate sulle arenarie si possono riscontrare

senza dubbio numerose analogie con quelle presenti in rocco calcaree, sebbene le prime si differen

zino significativamente da queste ultime per alcuni particolari sia morfologici sia evolutivi. Pertanto,

ancho se le tipologie possono sembrare simili, bisogna faro comunque attenzione nel ricostruire il

quadro moríologico evolutivo dol carsismo presente nellavalle in quanto la oro genesi potrebbe esso-

re sostanzialmente differente.

Ad esempio ho notato che i‘fori di dissoluzione“ impostati in litotipi arenacei hanno generalmente

un‘origine sottocutanea; l‘abbondante copertura terrigena e vegetale, sempro presente lungo tutta la

vallata dello Judrio, contribuisce in modo determinante aha genesi di questo morfotipo.

Sostanzialmente tutte questo formo, a differenza delle horo omologhe nei calcari, presentano bordi

o spigohi arrotondati, indice evidente di una genesi sviluppatasi sotto copertura; inoltre esso sono

quasi sempro impostate su fratture o giunti di discontinuitä.

Da quello che ho potuto osservare, anche “RiIIenkarren‘ presenti generalmente suhle calcareniti

o arenarie a matrice carbonatica, hanno una forma abbastanza particolare; essi di sohito sono mohto

piú allungati dci toro corrispettivi in roccia calcarea, inoltre, a differenza di questi, le creste delle sin

gohe canalature sono tutte irregolari.

Tale situazione puö essersi benissimo determinata dahha differenziazione di solubilitá dei clasti che

compongono questo particolare litotipo.

Come si vede il havoro di classificazione delle microforme carsiche superficiali si presenta estre

mamente interessante. Anche 1 carsismo ipogeo é molto ben rappresentato nelha vahhata, esso é piut

tosto diffuso ed contraddistinto da una grande quantit di grotte, generalmente ad andamento vet

ticahe, quehhe poche ad andamento orizzontahe costituiscono ho risorgive fossihi di vecchi sistemi idrici

o Sono ancor oggi in piena attivitá.

1 - BOGLL A., 1960. Kalklösung und Karrenbildung. Iru. Betrige z. Kartmorph., 2, Zetschr. íür Geomorph., Göttingen: 4-21.
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In questa sede non é mia intenzione fare una descrizione geologica della vallata in quanto essa é
gi ben trattata da un altro Autore nel presente volume.

Tuttavia, per una maggiore comprensione di quanto andrá a trattare e soprattutto per poter localiz
zare piů facilmente I fenomeni di cui si parla, sono costretto a fare un breve excursus sui van litotipi e
le vane formazioni qui presenti.

Alb scopo debbo sottolineare che, geologicamente ľintera area é stata descrit[a da Tunis G. 8Ĺ Ven
turini S.2; essa ě interessata da una successione carbonatica costituita da calcani di piattaforma che
rappresentano jI margine norci-orientale della Piattaforma Friulana durante il Cretacico. Presso Mis
cecco possiamo trovare depositi piů antichi che Sono carat[erizzati da facies granulari e datla pres
soché totale assenza di facies fangose. Verso laIto compare ta formazione del Calcare di Cellina che
raggiunge to spessore di 350 m; di questa unitá Sono caratteristici lintervalbo Barremiano contraddi
stinto dalla nicchezza di stromatoliti e da strutture di emersione nonché alcuni livelli contenenti signi
ficative associazioni microfaunistiche del Cretacico inferiore. Un corpo di breccia, spesso circa JO m
ed affiorante 800 rn ad ovest det paese di Bodigoi, chiude ta successione del Calcare di Cellina. La
successiva unitá di etá Cenomaniano inferiore é contraddistinta da una sequenza spessa 200 rn, a
stratificazione mal distinguibile. Seguono 70 m di calcari bio-clastici del Senomaniano inferiore, cos
tituiti in larga misura daframmenti di rudiste ed organizzati in due litostomi. La Scaglia ed alcuni Corpi
di breccia chiudono ba successione carbonatica della Valle dello Judrio (Tunis G. 8Nenturini S., 7997).
Risalendo Ia valle, verso monte incontriamo invece tutta ba successione dei terreni flyschoidi cornpli
Cata da numerose faglie trasversali all‘asse vallivo dello Judrio. Gli stessi Autori nel 7992 in una reyi-
sione semplificata della stratigrafia del Fbysch del Friuli orientale, niconoscono tra le altre le seguenti
unité che interessano ba valle dello Judrio: ‘Unitá di Drenchia“ (Campaniano sup. pp.), Flysch di Clo
dig‘ (Maastrichtiano inf. pp.), ‘Flysch dello Judrio‘ (Maastrichtiano inf. p.p.-medio), (fig. 1),

2 - TUNIS G.. 8 VENTURIN! S., 1997. La geologia delle valli del Natisone. II fenomeno Carsco delle vaIl del Natisone (Preal
pi Giulie — Friuli), Memore delllstituto ltalano di Speleologia, s. II, vol. IX, Udine: 35-48.

DESCRIZIONE GEOMORFOLOGICA DELL‘ALTA VALLE DELLO JUDRIO
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‘Flysch di M. Brieka (Maastrichtiano sup.). “F)ysch di Osila (Paieocene inf.-medio pp.), “Fiysch di

Masarolis (Paleocene medio p.p.sup. pp.), (fig. 2),

.‘

‘ ‘.

:

‚

Fig. J — Loca/it Gnidovizza, si possono vedere g/i strati arenaceo-rnarnosi de! F/ysch de//o Judrio‘

che in questo punto sono partico/armente disturbatí. In questa zona non si sono notati grandi

fenomeni carsici ipogei, se si eso/udo qua/che cavit ad andamento vertíca/e.

Le manifestazioni carsiche superficia/i sono rappresentate da ondu/azioni do/ci de! terreno (do/ino)

e formo che potrebbero essere assimi/ato alpaesaggio de! carsismo a biocchi‘.

.1

Fig. 2 — Loca/itd Covacevizza, strati f/yschoidi ascrivibi/i a/ F/ysch di Masaro/is“.

G/i strati di arenaria e marna, seppure mo/to regolari sono mo/to

fraUurati e non danno svi/uppo a fenomeni carsici.
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Flysch di Grivó“ (Paleocene sup. p.p.-Eocene inf. pp.). Essi fanno poi una dettagiiata descrizione

delle vane unitá che in questa sede non é ji caso di elencare; si rimanda pertanto ii lettore a consul

tare le specifiche pubbiicazioni.

Morfoiogicamente Ia valle dello Judrio si puó ricondurre aJ classico modeilo di valle a prevalente ori-

gine fluviale.

Essa, partendo dal Passo Solarie, situato non lontano da Drenchia sul versante taliano del monte

Colovrat, presenta una sezione a “V cul versanti, nel tratto montano, si presentano molto ripidi.

Man mano che si scende lungo ji fiume essi perá assumono un‘inclinazione meno accentuata ed i

rilievi sono generalmente piú arrotondati assumendo Ia tipica morfologia dei terreni la cui facies é pre

vaientemente costituita da Iitotipi arenaceo-marnosi. Lasse vallivo che nella prima parte, quella mon

tana, eta molto ben evidenziato dalla presenza di una vallata stretta e profonda, in corrispondenza di

alcune grosse faglie trasversali, assume locaimente degli improwisi allargamenti complicati dalla pre

senza di piccole valu laterali originate da questi disturbi tettonici.

Le numerose faglie, tnasversali alI‘asse vallivo principale, mettono in contatto tettonico tra oro le

diverse formazioni, tale situazione determina un elemento carattenizzante delI‘aspetto morfologico deJ

I‘intera vallata.
Ii percorso del fiume, che neila parte a monte assume un carattere prevalentemente torrentizio,

scendendo In direzione deJ paese di Aibana, tende a meandneggiare e ad assumere ie caratteristiche

proprie di un fiume; in questo tratto i depositi alluvionali piuttosto abbondanti tendono a livellare ji fon

dovalle.
Ad ogni modo ia forte energia cinetica che ji corso d‘acqua ancora possiede in questo tratto di valle,

determina in alcuni punti la reincisione dei sedimenti (fig. 3).

La vallata nel trafo mediano, tra Podresca e Cosson, mantiene una certa ampiezza accentuata forse

da una minore pendenza dei suoi versanti.

a — -

:

Fíg. 3 — Spesso lungo Ii percorso dello Judrio possiamo notare una forte

rejncjsione dej sedjmentj alluvjonalj.
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Da quest‘ultima locaIit, scendendo in direzione di Bodigoi, la presenza di continui depositi carbo

natici determinano un brusco cambiamento morfologico ed infine In corrispondenza deIlabitato di

Albana la vallata tende gradatamente a restringersi.

In questo punto versanti, costituiti esclusivamente da depositi carbonatici appartenenti aj Calcari

a Conicorbitolina“ e ai Caban di Cellina“, tendono a verticalizzarsi o comunque Sono generalmente

piů ripidi, tanto che In pnossimitá del castello di Abbana eSsi Sono quasi strapiombanti (fig. 4).

E questo anche il punto piú stretto della vahala, da qui in poi, verso valle, iI fiume prosegue e si

snoda meandreggiando in un‘ampia pianura alluvionale fiancheggiata da basse cohhine flyschoidi.

Ľipotetica linea di congiungimento tra iI castehbo di Albana ed i prospicienti rilievi, in territonio slo

veno, su cul sorge l‘antica chiesetta di Madonna del Giorno, costituisce tra l‘altro ha linea di separazi

one tra h‘Ahta vahhe dello Judrio ed iI suo percorso inferiore.

Come abbiamo visto, iI brusco cambiamento litologico presente tra Cosson e Albana determina

dunque un profondo cambiamento morfologico del paesaggio, tanto che in prossimitä deb castelbo

l‘aspeflo ě quelbo tipico dei carsi di media altezza.

Sono presenti, in questa zona, diffusi campi carreggiati con tutte quelle morfologie superficiali (Ril

lenkarren, vaschette di corrosione, fori di dissoluzione, ecc.) tipiche di questi affioramenti carbonatici

(lig. 5).

Fig. 4 — In prossimité del castello di A/bana Ia val/ata tende a restringersi. In questo punto

g/i affioramenti calcarei Sono messi ben in evidenza ed II paesaggio

assume iI caratteristico aspetto di un carso di media altezza.

100



J Rig. 5 — In localitá Cras Sono evidenti gli affioramenti cal

carei ricchi di formo carsiche superficiali. Nella foto si puö
scorgere sullo sfondo il caratteristico profilo fluviale della

1
ÁÉ.L val/e.

Oh affioramenti calcarei Sono ben evidenziati anche se la vegetazione, piuttosto abbondante n

queSto punto, occulta in maniera significativa la struttura carsjca sottostante, tale morfologia sul ver

sante ital jano assume un aspetto di carso coperto favorjto dahlabbondante copertura terrigena e dal

fatto che 1 versante vahhivo non presenta forti pendenze.

Su quello sloveno, gli strati disposti quasi afranapoggio determinano invece un paesaggio decisa

mente piú aspro e dej versanti estremamente piů ripidi, qui gli affjoramenti rocciosi sono molto pjů evi

dentj ed il carsjsmo superficiaie é molto pů sviluppato.

Diversa, jnvece, la situazjone presente sui terrenj flyschoidi.

Generalmente rihjevi qui presenti sono piů morbjdi, arrotondatj e ho pendenze non sono quasi mai

molto accentuate se escludiamo le zone in corrispondenza dj grossi djsturbj tettonjci (fig. 6 — 7).

Rig. 6 — Struttura di fondo (Ripple

marks) messa in evidenza da uno

sbancamento stradale.
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Fig. 7 — G/i strati di arenaria, /oca/men

to Sono stati interessatí da diverse spinte

orogenetiche che ne hanno mode/lato la

giacitura

Le morfologie carsiche ouperficiali Sono ridotte; come avremo modo di vedere in seguito. sulla som

mitii dci rilievi, nella zona di spartiacque, si riscontra normalmente la presenza di profonde dolino cir

colari e dalla classica forma ad mbuto.

II fondo di queote depressioni generalmente intasato da oedimenti o da sfasciumi derivanti dal

degrado dogu strati flyschoidi; eiso non h quasi mai interessato da fenomeni ipogei rilevant,.

ZONA DELLE RISORGIVE

Nellintera area valliva p035iamo trovare diverse risorgive perlopiú a carattere temporaneo e carat

torizzatn dall‘essere mpostate in terreni flyschoidi.

Questo tipo di forrniziono litologica favorisce, infatti, ta porcolazione dell‘acqua meteorica ta quale

viene di solito racct)lta lungo gli strati impermeabili e quindi fuoriesce attraverso le zone piú depres

se o fagliate dogu strati marnosoarenacei.

La presenza invece di un‘importante fascia di risorgive a carattere perenne situate tra Albana e Bodi

gm, con una prevalente concentrazione ai piedi dol Colle di Gradic, rappresenta un‘importante mani

festazione det fenotneno carsico ipogeo locale. Tah corsi d‘acqua, nella loro portata, sembrano esse

re indipendenti dal corso dol fiume Judrio in sui si innestano (fig. 8).

Y

ť-,
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Fig. 9 — La presenza di questo piccolo pozzo situato aJ
bordo della strada provin cia/e che conduce da Albana
a Bodigoi, rappresenta un ‘interessante manifestazione
carsica ipogea. Localmente questa cavitá é conosciuta
con II nome di “Jezara‘

Fíg. 8 — Ai piedi de! Colle di Gradic si tro vano numerose risorgive a carattere perenne, questa é
sicuramente la piů grande. Queste risorgive possono essere

messe in relazione aJ fenomeno carsico locale.

Interessante é Ia presenza di una risorgiva, conoscjuta Iocaimente con ji nome di Jezara, situata ai bordo
della strada provinciaie che conduce da Albana a Bod jgoi essa ě situata non iontano da Cras (flg. 9).
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Si tratta di un OZZO profondo circa quattro metri ii cui fondo é sempre nteressato da un piccolo

bacino d‘acqua. Ii ristagno i stato sondato per circa 2 metri, Jateralmente si intravede peró una pro-

fonda e stretta fesnura che si inoitra in direzione dci versante vallivo.

Perindicamente, in nano di pioggia, ii Iivello deliacqua aumenta e íuoriesce dal bnrt]o dci pozzo ai

punto di dare origine ad un torrente che dopo un breve percorso si getta nel vicino Judrio (fig. 10).

Fig. JO — II pozzo (fig. 9) periodicamente, in caso di

p/oggia, si riemp/e ďacqua Is quale fuoriesce e d or/gi

ne ad un piccolo ruscelío che a sus volta si immette nel

vicino Judrio.

Per quanto riguarda la presenza del fenomeno carsico ipogeo nella valle dello Judrio ho potuto ris

contrare una grande assonanza con quanto gi ben evidenziato da Andrea Mochiutti3 In riferimento

alic morfologie ipogee relativa alľintera area delle vatu dci Natisone.

Raramente ho potuto osservare delle cavittimportanti aii‘attezza dcI greto dcI fiume, ciö evidente

mente é dovuto anche qui al rapido processo di erosione regressiva ed abbassamento delle soglie u

dci profili di compensazione avvenuto nel postglaciale, a tale fenomeno ha fatto seguito un rapido

abbassamento della falda di versante.

Solitamente le cavitá si trovano lungo una fascia medio alta dci versanti In corrispondenza dcI paleo

livello della falda, o In presenza di importanti fenomeni tettonici.

Spesso si puó individuare, tungo I corsi d‘acqua minori, la presenza di ripari netto roccia anche di

grandi dimensioni ma che non hanno a che fare cen il fenomeno carsico. Essi sono piuttosto Ii risul

tato di una combinazione di piú azioni tra cui quella termoclastica che, sembra essere determinante

affinché si inneschi un fenomeno di erosione meccanica da parte delle acque dci torrenti di suporti

cie. Tale azione awiene a spese degli strati marnoso-arenacei piú fratturati, mentre i piú resistenti ban

coni carbonatici rimangono in nuevo a costituire il tetto dci ripari stessi.

3 - MOCCHIUHI A., 1997. Morfologie ipogee e temi di ricerca delle cavit3 nel Flysch. II fenomeno carsico delle Valu dol

Natisone, Mem. lat. lt. Spd.. s. fl vol. IX, Paeian di Prate (UD): 755160.
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Quasi tutte le cavitá presenti nella vallata dello Judrio Sono scavate nei depositi calcarenitici inclusi
tra gli Strati di marna e arenaria presenti negli Strati flyschoidi.

Scarsi invece ritrovamenti di cavit di un certo nuevo nella formazione dei “Calcani a Conicorbito
lina“ e nei ‘Calcari di Cellina“. Pur essendo questi ultimi estremamente piú carsificabili la loro super
ficie, finemente fratturata, da origine ad un carsismo superíiciale esasperato e diffuso impedendo, di
fatto, ilformarsi di un carsismo profondo (fig. 11).

Rig. 11 — Nella zona tra A/bana ed il Colle di Gradic CI SOflo

mo/ti affioramenti carbonatici.
La loto superficie, mo/to fratturata, dá origine ad un assor

bimento de//e acque meteoriche estremamente diffuso, si

crea cosi un carsismo superficiale esasperato che di fatto
impedisce lo svi/upparsi di un carsismo profondo.

La maggior parte delle cavitá, infatti, si trovano nei depositi marnoso-arenacei delle vane formazioni
del Flysch presenti nella vallata.

II moríotipo di cavit piů comune ě quello verticale (vedi diagramma);

RAPPQRTO CAVITA‘ VERTICALI - ORIZZQNTALI

CAVITA‘ ORIZZONTALI
27%

CAVITA VERTICALI
73%
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spesso queste ultime sono impostate iungo fratture verticaii presenti nei banconi arenacei della for
mazione. In questo caso gii ambienti sono angusti e disagevoii generalmente assumono una se7ione
ogivale aiiungata iungo lasse principale di fratturazione. In alcuni casi quando la cavitá si sviluppa
interamente nella frazione cIastica dei Flysch, assume forme piú ampie e regolari, generaímente lam
pliamento di questi ambienti avviene a scapito degli strati fyschoidi che costituiscono le oro pareti.

E ji caso della “Voragine a sud di Prepotischis — 7025 Fr la cui considerevole ampiezza 6 deriva
ta da crolli successivi della volta, come testimoniano gli enormi blocchi arenaceo-marnosi presenti sui
fondo dci pozzo daccesso.

Le cavitů orizzontaii invece sono estremamente rare, generalmente sono delle vecchie risorgive,
ormai fossiii e si sviluppano in banconi calcarenitici. Non sono quasi mai cavit6 dinterstrato ma piut
tosto sembrano impostate su fratture derivanti da movimenti tettonici, pertanto ii loro sviiuppo 6 deter
minato unicamente daiia direzione di queste ultime.

In questo caso, gii ambienti sono angusti con sezione ogivaie e con lasse maggiore disposto in con
cordanza con il piano di fratturazione (vedi Grotta di Mu/in Vecchio — 7273 Fr); spesso le pareti ed ii
pavimento delle cavit presentano un ieggero concrezionamento dovuto al ruscellamento dellacqua
ancora percolante.

In base ai numerosi casi esaminati il modelio evolutivo di queste cavitá nel Flysch puó essere sche
matizzato come segue:

- Una prima fase n cui avviene la fratturazione dci bancone calcarenitico per azione tettonica, in
questa fase si ha Io sviiuppo della percolazione delle acque alIinterno dci bancone, lailargamento
delle fessure verticali e Iinstaurarsi di un primo reticolo carsico.

- Una seconda fase in cui si ha un abbassamento della faida di versante con conseguente aumento
dci processo “erosivo-dissoiutivo“ con prevalenza di queilo di erosione meccanica, dissoiuzione della
frazione caicarea delle marne-arenarie e trasporto solido degli clementi insolubili.

In presenza di prevalenti stratificazioni marnoso-arenacee lo smaitimento degii strati awiene per
micro distacchi successivi nei caso in cui porzioni di strato rimaste a sbalzo, per owie ragioni di sta
tica, si staccano e cadono ai suoio sotto forma di detrito4 che in aicuni casi puá essere ulteriormente
trasportato dalie acque di fondo.

Moito interessante risulta essere lanalisi dci diagrammi riguardanti ia distribuzione aitimetrica delle
cavitá lungo la vaiie. Da essa possiamo dedurre che Ie grotte ad andamento verticale sono ben distri
bujte tra ii fondo vaiie e la massima eievazione, anche se possiamo osservare una discreta concent
razione tra i 200-300 m s.i.m.

Per quanto riguarda ia distribuzione aitimetrica della cavit orizzontali, invece, si nota una ioro mag
gior concentrazione tra 1 fondovaiie ed i 200 m s.l.m.

CARSISMO SUPERFICIALE

La vailata dello Judrio 6 interessata da un fenomeno carsico tipico delle aree arenaceo-marnose di
quota medio-aita, dove mancano Ie grandi forme di superficie che vengono di solito considerate come
i piú tipici fenomeni delle regioni carsiche (campi carreggiati, uvaie, polje, ecc).

Gli clementi che condizionano questa situazione devone essere ricercati soprattutto nella morfoio
gia dci terreno (versanti moito ripidi) e nella litoiogia iocaie, costituita quasi esclusivamente da depo
siti flyschoidi. Labbondante copertura vegetale inoltre costituisce un eiemento moito importante per
ia genesi di alcune forme carsiche superíiciaii.

4 - Secondo II modello evolutivo proposto da Comar. Ved: COMAR M., 1986. Speleogenesi ne sedimenti arenaceo-marnosl
del cividalese. Sopra e soho 1 Carso, notu. del C.R.C. C. Seppenhofer, 3 (3), Gorizua: 21-34.
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Ho potuto notare, infatti, che spesso queste ultime sono caratterizzate da elementi tipici (bordi arro

tondati) di una genesi avvenuta in ambiente sottocutaneo, In molti di questi casi la copertura terrige

na ha giocato un ruolo fondamentale nel modellamento e nell‘accelerazione del fenomeno.

Aha scarsitá di grandi forme carsiche superficiali fa riscontro un discreto sviluppo delle piccole

forme di dissoluzione, presenti abbondantemente In quelle formazioni ricche di depositi carbonatici

(Caban di Cellina), molto meno diffuse invece sembrano essere nei terreni marnoso-arenacei del

Flysch, specie la dove ghi strati flyschoidi sono meno potenti e le intercalazioni di quelli marnosi Sono

piů frequenti.
Ci6 nonostante, ha presenza di strati arenacei piů potenti ha dato luogo allinstaurarsi di alcune

forme carsiche superficiahi molto interessanti. Proprio In questo hitotipo, infatti, Sono state riscontrate

alcune forme che possiamo chiamare di erosione-dissoluzione dawero particolari e che ho potuto

constatare essere presenti unicamente nelle arenarie che compongono ghi strati del Flysch.

Qui di seguito vengono descriUe le varle tipologie osservate, In relazione all‘andamento delle super-

fíci morfobogiche che le ospitano, con note sull‘influenza della hitologia.

Le forme Sono generalmente indicate seguendo la terminobogia tedesca (Bögli A., 7960); fra paren

tesi é riportato II corrispondente termine itahiano.

- RILLENKARREN (Scanalature). — Si tratta di piccole scanalature subverticali, indipendenti

dallafratturazione, presenti su superfici carbonatiche con inchinazione anche notevole, sono molto ray

vicinate fra boro e determinano sugli affioramenti una caratteristica struttura a gole le cul linee di cres-

ta sono parallele fra loto.

Questo morfotipo nicorda vagamente, In scala naturalmente ridotta, le moríologia di tipo calancoide

delle rocce argiilose dell‘Appennino Settentnionale.

Generalmente esiste una sostanziale diffetenza tra i Rillenkarren che si trovano sui depositi calca

rel5 da quelhi impostati su calcateniti e arenatie.

I primi preSentano delle gole e creste molto acuminate, la loto lunghezza vana da pochi centimetni

fino a naggiungere In qualche caso i 40-50 cm, non sempre esse Sono parallele tra oro (fig. 12).

5 - Calcari a Conicorbitolina e “Calcari di CeIlina.

________

Fig. 72 — Sugli affioramenti calcarei possiamo trovare diverse forme di erosione carsica

superficiale, i Rillenkarren rappresentano quella piů comune.

107



Nel secondo Caso Sono sernpre mpostate sulla somrnitá di blocchi solati, la loto unghezza puó

essere anche notevole, le creste delle singole scanalature sono molto meno accentuate ma rigorosa

mente parallele tra Ioro. Ho notato che generalmente i Rillenkarren, che si trovano su massi di are

nona, sono sormontati do un piccolo deposito terngeno o do copertura vegetole (fig. 13).

1t1
I t. I I
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In ambedue i casi la profonditä delle scanalature é di norma inferiore al mezzo centimetro ed una

larghezza di 2 centimetri. Si trovano ad una quota medio bossa del versante vallivo, la loto genesi

é strettamente legata alic scorrimento di acqua di precipitazione.

- TRITFKARREN ( Karren a pedana). — Con questo termine vengono indicate le forme a se

micratere, aperte verso valte, presenti su superfici prive di apprezzabili scahrosit e poco inclinate

(al massime 1O).

Nella vallata dello Judrio una forma assimilabile ai Trittkarren stata ritrovata solamente su litotipi

arenacei, tati morfotipi sono localizzati nella zona circostante il paese di Frepotischisc (fig. 14)

6 Questo owiamente potrebbe esere solo un limite delle indagini eseguite.

‘;.

1

‚

Rig. 13 — Alcuni Rillenkarren melto bon sviluppati e impostati su roccia arenaria. Sono delle picco

le scanalature pa ra//ele tra /oro e indipendenti da/la frafturazione.
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F/g. 74 — Trittkarren; ne/la val/ata delto Judr/o

questa forma é stata ritrovata solamente nella zona

circostante /1 paese di Prepotischis.

La sua morfologia fondamentalmente diversa dalla sua omologa nei calcari, sostanzialmente peró

la genesi dovrebbe essere identica e cioě per erosione regressiva della testata dello strato.

La profonditä di questa forma é mediamente di 70 centimetri mentre la lunghezza raggiunge anche

i 50 cm con un diametro, aHa testata, tra i 10-15 cm.

Solitamente si trovano sulla testata di strati arenacei affioranti da un‘abbondante copertura terrige

na; sono localizzati ad una quota mediana di versante.

- RINNENKARREN (Solcature). — Sono costituiti da solchi ad andamento poco sinuoso che

incidono superfici incarsite con inclinazione non superiore 50, secondo le linee di massima pen

denza degli affioramenti. Si trovano solamente in corrispondenza di grandi affioramenti prevalente

mente carbonatici localizzati sulla sommitá delle alture poste tra Casali Brischis ed il Colle di Gradic,

una zona fortemente incarsita con affioramenti calcarei piuttosto estesi.

Le dimensioni sono sempre crescenti da monte a valle. I bordi del solco sono arrotondati e spes

So SOflO interessati da altre microforme carsiche che evidentemente si sono sviluppate in un secondo

momento. Tutto ci6 Sta ad indicare che la forma principale ha avuto origine sotto copertura terrigena

e solo successivamente, quando I‘azione dilavante dell‘acqua ha messo a nudo la roccia SÍ Sono

instaurate le altre microforme. I Rinnenkarren hanno dimensioni estremamente variabili; la loro ung

hezza (che dipende essenzialmente dalle dimensioni degli affioramenti) puó variare dal metro fino a

raggiungere i 10 m, la larghezza di quelli osservati vana dai 20 centimetri al mezzo metro, Ia oro pro

fondit puö superare anche i 50 cm (fig. 75).
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Flg. 15 — Rinnenkarren; si trovano sulle a/ture tra Casa/i
Brischis ed ji Colle di Gradic, dove g/i affíoramenti cal
carei Sono piuttosto estesi ed incarsiti.

II limite altimetrico in cul si trovano localizzato intorno
aj 200 rn, ad una quota non melto elevata rispetto aha
media valhiva, ponso per6 che questo non costituisca un
limite altimetrico per ha oro genesi. E molto probabile
invece che queste terme si instaurano solo su depositi
carbonatici compatti; tale tipe di litologia é melto ben
rappresentato nella zona tra il castehlo di Albana ed iI
Colle di Gradic. La loto fotmazione dunque, é legata ad
un incarsimento subcutaneo con successivo approfondi
mento dovuto a scorrimenti di acque incanalate, di preci
pitazione e ricche di acidi umici provenienti da residuj
terrigeni ancora presenti.

Melto interessante ě una varietě di questa forma, riferi
bile ai Rinnenkarren, che ho osservato nelle arenarie. In
questo caso si tratta di solchi pece estesi prefondi 10-J 5cm e Iarghi altrettanto, i bordi sone aggettanti verse iI centro ed iI fondo rotondeggiante. Tale mottotipo é presente solamente su blecchi di arenaria a granulometria settile ftig. 16).

Fig. 16 — Mo/to interessante questa partico/are forma di Rinnenkarren
presente so/o ne/le arenarie.
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- LOCHKARREN (ton di dissoluzione). - Sono dei fori smili a pozzi carsici In miniatura, a sezi

one circolare o ellittica, del diametro massimo di 10-15 centimetri. Generalmente Sono disposti sin

golarmente o In serie su fratture tettoniche. Rappresentano dej punti di assorbimento delle acque che

scorrono sia In superficie sia a Iivello sottocutaneo. Ho notato, infatti, due tipologie ben differenziate

riferibiii a questo morfotipo. I fori di dissoluzione impostati su deposití carbonatici sono sempre ver

ticali o subverticali, con bordi a spigoio vivo e contorno spesso irregolare. Gli stessi, osservati nelle

arenarie degli strati flyschoidi, hanno bordi molto arrotondati e sezione quasi sempre perfettamente

circolare. Possono trovarsi sia in posizione verticale che suborizzontale essendo condizionati dalle

fratture tettoniche su cul sono impostati Je quali Sono estremamente frequenti negli strati arenaceo

marnosi (fig. 17).

Rig. 77 — In corrispondenza dej

numerosi affioramenti di arenaria,

messi in Iuce dagli sbancamenti

stradali, si possono osservare dej

bei esempi di Lochkarren come In

questo caso.

La oro forma lascia presupporre una genesi in ambiente sottocutaneo. Sono stati riscontrati spe

cie su affioramenti arenacei messi in luce da sbancamenti stradali o piů raramente su blocchi isolati

Sem interrati (fig. 18).

Fig. 78 — Lochkarren; iI foro cir

colare e dai bordi hen arrotondati,

indica una evidente genesi awenu

ta sotto copertura terrigena.

L

La presenza di una frattura preesistente sembra essere determinante per la oro formazione.
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- VASCHEUE DI CORRQSIONE. - Si tratta di piccole depressioni presenti in zone ove Ia rocciO

appare poco fratturata, di dimensioni e forma motto variabili. II loro asse maggiore pub variare tra 5

o i 20 cm, la profonditii massima b di 4 cm: Is pianta generalmente b circolare o ellittica. Anche qiii

Sono state riscontrate c]ue tipologie differenti a sesonda se si trovano nu depositi prevalentemente car

bonatici o arenarie. Nei primi sono state osservate vaschette molto regolari con fondo piatto e pian

ta subcircolare, quasi sempro é preaente un canale di scarico nel tratto a valte (considerando la pen

denza della superficie rocciosa affiorante), le dimensioni delI‘asse maggiore non cupera i 20 cm per

una profonditá di 2-4 cm (fig. 19).

Ftp. 19 -- Sui nurnerosi affioramen

ti ca/careí presenti ne//a zona tra

Cras ed A/bana si possono trovam

dci bet esempí di vaschette di cor

rosione. Nel/a foto si vedono a/cu-

ni di questi moriotipi ne//a /oro c/as

sica forma circo/are e con re/a tivo

cana/e di scarico.

Sono localizzate unicamente sui calcarí nella zona tra Albana e Prepotischis. Nelle arenarie invece

sono state osservate delle forme generalmente impostate su fratture preesistenti, hanno 1 fondo irre

golare e Is Iuro forma ó melto allungata. can lasse maggiore ovviamente concordante con la direzio

ne della frattura. I bordi sono sempre arrotondati e la oro profondith non supera i 2 cm inoltre non

presentano un canale di scarico (fig. 20).

Fig. 20 — Vaschetta di corrosivne

;mpostata su arenaria. Sipuó nota-

re a differenza della sua omo/opa

nei ca/cari, ctíc i bordi sono mo/to

a rro tonda ti.

La genesi di tutte e due queste tipologie, anche se piů accentuata nella prima. b legata ad una dis

soluzione “statica“, operata da acque raccolte in zone depresse degli affioramenti carbonatici e mar

— V.-‘ -
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noso-arenacei. Verosimilmente, la loro formazione potrebbe essere legata anche ad una corrosione
subcutanea, favorita dall‘anidride carbonica e dagli acidi umici derivanti dai processi vitali della vege
tazione. Nelle vaschette piů profonde, infatti, 6 stata riscontrata quasi sempre la presenza di terriccio

O resti vegetali.

- MÄANDERKARREN (Solchí meandriformi). - Si tratta di solcature con andamento

sinuoso, dato da una serie di curve non molto accentuate e ravvicinate che danno a queste forme uno

sviluppo planimetrico che ricorda quello dei meandri fluviali. Questo morfotipo 6 stato osservato sola
mente su superfici piane o debolmente inclinate (massimo 50) la sua lunghezza raggiunge al massi
mo il metro e la larghezza vana tra i 3-5 cm; la profonditá non supera 2 cm. Sulla oro testata 6 quasi

sempre presente un‘abbondante deposito terrigeno che regolarizza il deflusso delle acque arnic

chendole nel contempo di acidi umici ed anidride carbonica biogena. Si trovano esclusivamente sui

depositi carbonatici tra Albana ed il Colle di Gradic (fig. 21).

Le forme osservate nell‘Alta Valle dello Judrio Sono molto diverse dalle loro omologhe presenti su

carsi d‘alta montagna o comunque Iá dove 6 presente un calcare particolarmente puro.

- LOCH-WANDKARREN (Solchi di parete). - Per descnivere questa strana forma di car

sismo superficiale ho dovuto creare un nuovo termine; tra quelli proposti dal Bögli, infatti, non ho tro

vato alcuno che poteva adattarsi al caso. II termine tende ad unire le carattenistiche proprie del Loch
karren con quelle del Wandkarren essendo, come vedremo, una commistione tra i due. Si tratta di un

canale verticale a sezione subcircolare simile per forma ad un foro di dissoluzione ma aperto su un

lato (fig. 22).

Fig. 21 — Questi solchi meandriformi, di chiara origine carsica, possono essre

assimilabili ai Mäanderkarren, si trovano con mggior freguenza sulle

calcareniti nei pressl de! Colle di Gradic.
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Rig. 22 — Loch-Wandkarren; forma abbastanza curiosa di

carsismo superficiale presente nelle arenarie dello Judrio.

Ouesto morfotipo é comune In queNe arenarie a granulo

metría sottile, alb stato attuaÍe non é ben chiara la sua

genes

Si trova unicamente su affioramenti arenacei e mai in

associazione con altri morfotipi, di solito puó raggiungere

una lunghezza tra i 50 e Í 100 cm, il diametro puó variare tra

i 20 e 90 cm, nelle forme piů grandi la sezione da circola

re, tende ad allungarsi e l‘apertura frontale si apre di con

seguenza. Le pareti interne del canale presentano, su tutta

la oro lunghezza, una superficie ondulata Í cui apici forma-

no delle linee suborizzontali e parallele tra loro, molto carat

teristiche. Tutti gli spigoli Sono ben arrotondati. Sono Stati

osservati ad un‘altimetria medio alta deJ versante vallivo;

alcuni esemplari molto ben sviluppati si trovano nei presSi

del paese di Prepotischis. Potrebbero aver origine per

Sfondamento di un Lochkarren e per il successivo allarga

mento dovuto aJ ruscellamento deJl‘acqua meteorica. Le solcature trasversali e parallele sarebbero

dovute invece ad una conseguente erosione superíiciale che la differenziazione litologica ha eviden

ziato.

Rig. 23 — Localit Prepotís

chis, gli strati arenaceo

marnosi situati nella zona di ‘

contatto tra I “Calcari di

Cellina e il “Flysch di Masa

roUs“sono messi ben In evi

denza da una sbanamento

dovuto al/a reahzzazione

della strada che porta al

paese.

Si noti l‘effetto dell‘erosi

one carsica sulle fratture

verticali della stratificazio

ne, questo fenomeno é sta-

to indicato con i/termine di

K/uftkarren.

- KLUFTKARREN (Fessure carsiche). - Con questo termine ho indicato (anche se non in

modo molto appropriato) tutte quelle fratture allargate dall‘azione di erosione-dissoluzione che awie

ne nelle arenarie degli strati flySchoidi. Le dimensioni sono estremamente variabili e dipendono esc

lusivamente dalla consistenza degli strati in cui sono impostati, generalmente si trovano sulle testate

di Strato Specie se quest‘ultime sono coperte da abbondanti depositi terrigeni o vegetali (fig. 23).
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I Kluftkarren rappresentano delle zone di assorbimento delle acque che scorrono attraverso la

copertura vegetale e arricchendosi di acidi umici aggrediscono la roccia sottostante, prima chimica

mente e poi meccanicamente.
Questo morfotipo é presente Iungo tutta la valle dello Judrio, in corrispondenza di fratture tettoni

che verticali negli strati marnoso-arenacei del Flysch.

- GRIZE. - Si tratta di una forma di carsismo superficiale, sinora riscontrata solamente in carsi

medio-bassi. Deriva dal degrado di un campo carreggiato preesistente e si presenta soflo forma di

piccoli detriti che SI Sono accumulati su superfici poco inclinate (massimo 75°). La genesi di questa

particolare forma carsica ě stata determinata dall‘intensa fratturazione superficiale della roccia. Le

Grize piú significative sono localizzate esclusivamente nella zona circostante il Colle di Gradic ad

un‘altitudine medio bassa del versante vallivo (fig. 24).

- DOLINE. - Sono delle depressioni imbutiformi a pianta subcircolare e di dimensioni variabili da

pochi metri a qualche decina; la Ioro profondit vana in relazione al diametro e spesso puó essere di

diversi metri. Si trovano esclusivamente sulla linea di spartiacque della valle, Sono piů facilmente rm

tracciabili nell‘area tra i monti Plagnava, S. Nicoló e M. S.Giovanni. Questa classica ed evidente mani

festazione del carsismo superficiale é presente esclusivamente sui terreni arenaceo-marnosi del

Flysch.

CONCLUSIONI

Dall‘analisi delle forme carsiche superficiali osservate lungo laita valle dello Judrio é risultato che,

per ogni morfotipo descritto, esistono due modeili evolutivi ben distinti a seconda se essi si trovano

su depositi calcarei o su arenarie del Flysch.

F/g. 24 — NeIl‘area de! Colle di Gradic accanto alIe altre foťme di caťsismo superficiale
possiamo trovaťe anche í cosiddetti campi a Gťize.
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E dunque di particolare rilevanza conoscere l‘aspetto geologico-tettonico della valíc. Nella genesi

di queste formo, infatti, semhra avere avuto una notevole importanza la tettonica che, localmente si

presenta sotto forma di un‘intensa fratturazione.

Molte microforme, specie negli strati marnosoarenaCei, come si ö visto é condizionata dalla pro.

senza di fratture piü o meno accentuate. Anche 1 carsismo ipogeo sembra risentire di questo fattore;

tra le molte cavitö, preseriti nella valíc, la maggioranza L ad andamento verticale con una spiccata mor-

fologia riconducihile ad una genesi dovuta ad un‘iniziale fratturazione di origine tettonica.

La vallc dello Judrio si L dirnostrata un territorio particolare e scieritificamente interessante per la

nalisi dol fenomeno carsico. Un toma di ricerca futura potrebbe essere rappresentato dall‘esame

delle associazioni di microforme carsíche in rapporto alIc condizioni degii affioramenti presenti nella

vallata. CiL pcrmetterebhe di conoscere í‘esatta cronologia e genesi del fenomeno carsico locale.

BIBLJOGRAFIA

BOGLI A., 1960. KalkI/isung und Karrenbildung. lni. Beträge z. Karstmorptr, 2, Zeitschr. fLr Geo

morph., Göttingen: 4-21.

CANCIAN G., 1970. Osservazioni morfologiche sulle “Grize“ presenti nel Carso di Monfalcone in rap-

porto alla litologia ed alla tettonica. Speleoiogia Emiliana., s.2, 2(7,), Bologna: 49-64.

CANCIAN G., 1983. Suddivisione geomorfologica in carsi di bassa, media cil alta quota nelle Alpi e

Prealpi Orientali. Atti Conv. int. stu Carso di a/ta rnontagna, 3Oaprilo-4 maygio 7982, lmperia: 67-78.

CANCIAN G., ZOCCHI L., 1984. I “solchí di dissoluzione“ (Rinnenkarren) negli alti e bassi carsi dol

Filuli-Venezia Giulia. Studi Trent/ni Sc. Nat. Acta Geol., 61, Trento: 701-112.

COMAR M., 1986. Carsismo nei sedimenti arenaceo-marnosi del Cividalese. Sopra e sotto il Carsv.

notiz. dol C.R.C. “C. Seppenhofer“, 3(3), Gorizia: 2 7-34.

C.R.C. (Meneghini M.), 1995. Grotto sul Collio. Speleolog/a isontina, Not/z. Spol. dci Gruppi Gr. bon

tmi, 3(7), Gorizia: 2.

D‘AMBROSI C., FORTI F.. 1967. Prime osservazioni discriminatorie tra fenomeni carsici e paracarsi

ci nella regione Friuli-Venezia Giulia. Le Grotto d/taLa, 4(7), Castellana Grotto (BA): 709-129.

DE GASPERI GB., 1914. Grot[e e voragini dol Friuli. Mom. Geogr. di Giotto DaineU( 30, Firenze: 1-220.

FORTI F., 7967. La geomorfologia nei dintorni di Slivia (Carso Triestino) in rapporto alla litologia ed

allatettonica. Attio Memorie, Comm. Grotte “E. Boegan“, 7, Treste: 23-67.

FORTI F., 1972. Le “vaschette di corrosione“. Rapporti tra geomorfologia carsica e condizioni geoli

tologiche delle carbonatiti affioranti sul Carso Triestino. Atu e Memorie, Comm. Grotte “E. Boe

gan‘ Ji, Trieste: 37.65

FORTI F.. 1973. Studio geomorfologico dci “fen di dissoluzione“ nelle carbonatiti calcaree SJel Carso

Triestino. Atti e Memorie, Comm. Grotte “E Boegan‘ 12, Trieste: 79-28.

FORTI F., 1978. II carsismo in una proposta di classificazione genetica. Atti dell/l Ceny, di Spol. dcI

Friuli-Venezia Giulia, Gorizia novembre 1977, Gorizia: 202-214.

LUPIERI L., M000HIUflI A., MUSCIO G., 1996. Levoluzione dci fenomene carsico nei monU La

Bernadia (Prealpi Giulie). II fenomeno carsico deJ mass/cc/o dci monti La Brnad,a (Preaipi G/ulic).

Mom. lst. lt. Spol., 2(8), Udine: 121-126.

MENEGHINI M., 1995. Grotte sol Collio. Speleologia. Riv. Semostrale della S.S.l., Anno XVI, n. 32,

Mi/ano.

M000HIUUI A., 1996. Evidenze morfologiche di tettonica recente nelle cavitá dell‘altipiano della

Bernadia. Ilfonomeno carsico dci massiccio dci monti La Bernadia. Mem. lst. lt. Spol., 2(8), Udine: 4 9-53.

116



MOCCHIUUI A., 1997. Morfologie ipogee e teml di ricerca delle cavit nel Flysch. II fenomeno car

sico delle Valil de! Natisone, Mem. lst. lt. Spel., 2(9), Pasian di Prato (UD): 155-160.

TAVAGNUUI M., 1973. Una nuova zona carsica scoperta nel Friuli. II Carso, notiz. de! G.S. “LV. Ber

tare!li“ CAl Gor/zla, 4(2), Gorizia: 2.

TAVAGNUUI M., 1973. Campagna di ricerche neilavalIe dello Judrio. Speleolog/a Emil/ana, notiz. de!

i‘U.S.B., 5(4), Bologna: 3.

TAVAGNUUI M., 1974. Alcune cavitä deIl‘alta vaiie del fiume Judrio. II Carso, not/z. de! G.S. L.V. Ber-

tate/li“ A/ Got/zla, 5(2, Gorizia: 4.

TAVAGNUUI M., 7975. Contributo aha conoscenza del fenomeno carsico nell‘alta valle dello Judrio

(Friuhi Occidentale). Atti de! 1 °Conv. di Spe!. de! Friuh-Venezia Giulia, T/p. Vfl/aggio de! Fanciullo,

Trieste: 52-5 7.

TAVAGNUUI M., 7977. Scoperto nell‘alta valle dello Judrio un insediamento preistorico. Aipinismo

Goriziano, 3(2), Got/zla: 4.

TAVAGNUUI M., 7977. Nuove esplorazioni nell‘ahta valle dello ]udrio. Atti de! 2 °Conv. di Spe!. de! Fn

ul/-Ven ezía G/u//a, Ud/ne: 145-751.

TAVAGNUUI M., FURLANI U., 1977. La Grotta del Monte Brischis nella valle dello Judrio. Rinveni

menti archeologici. Atti de!3°Conv. d/Spel. de! Friuli-Venez/a G/u//a, Gorizia: 166-J 79.

TAVAGNUUI M., 1980. La Grotta preistorica del Monte Brischis, aitavahle dello Judrio. Attide/lConv.

Tt/veneto di Spel., Treviso: 75-82.

TAVAGNUUI M., 1999. Prima segnalazione dell‘esistenza di un fenomeno carsico ipogeo nella zona

di Scrió (Dolegna del Colhio Gorizia). Atti de! VI!! Conv. Regionale di Spe/. de! Friul/-Venezia Giu

ha, Tt/este: 267-266.

TAVAGNUUI M., 7999. Progetto ‘]udrio 2000“. Attide! VI!! Conv. RegionB!e diSpe/. de! Friuli-Vene

z/a G/ul/a, Trieste: 267-274.

TUNIS G.. . VENTURINI S., 1997. La geohogia delle valil dei Natisone. II fenomeno Carsico delle valil

del Natisone (Prealpi Giulie — Friuhi), Memorie de//‘!stituto Ital/ano di Speleolog/a, s. II, vol. IX,

Ud/ne: 35-48.

VENTURINI S. 8 TUNIS G., 7988. Nuovi dati ed interpretazioni suhla tettonica del settore meridionaie

delle Preaipi Giuiie e della regione al confine tra ltahia e Yugoslavia. Gortania, Atti Mus. Fniu/. Sto

r/a Nat., 10, Ud/ne: 5-34.

VENTURINI S. 8TUNIS G., 7997. Nuovi dati stratigrafici, paleoambientaii e tettonici cul Flysch di Cor

mons (Friuli Orientale). Gortan/a, Atti Mus. Friul. Stor/a Nat., 73, Ud/ne: 5-30.

‚

717



A Contrbuton to the Knowedge of the Moss Mtes
(Acarhia) Of severa Pseudokarst Caves

of the Southern SIovaka.

Peter Luptáčk° — Barbora Gaálová1

University oř P. J Šafárif, Faculty of Science, Institute ní Biology and Ei‘ology,

Moyzesova 11, 040 01 Košice, S/ovakia; e-mail: luptacik ylwsicetipissk

University of Komensky, Fat.u/ty ní Nat. Sciens, Bratislava, e-mail: pasti O ston/me. sk

Abstract

More t/ian 160 pseudolarst caves are registered in Slovakia On/y few data are knnwn ohnut fauna

of these coves. Every data deal witti macro fauna The aim of our contíibutiun was to qive fur-ther data

deal with microarthropods, especia/ly oríbatid mites from pseudokarst caves, Cadovä trh/ina Cave and

Nyáriho Cave were obsenved in one sampling occasion in 2003. Oribatid mites co//ected in caves

be/ony to 3 families. The most vf mites be/ony to fami/y Damaeidae, Thesemite are usual scirfoce

dwel/ers of forest soUs.

Key words: pseudokarst co ves, mites, microarthropods

Introduction

In the region ot Slovak Repuhhc 3 946 caves were known to 31121998 (BELLA 8. HOLÚBEK

1999). Within these caves more than 120 were pseudokarst onen. Only a few data are known about

fauna oí pseudokarst caves n comparison with data of karst regions. Only 3 species of harvestmen

(OpWones), J of inopods (lsopoda) and 3 species of beetles (Coleoptera) were up to present known

(FRANC 8. MLEJNEK 1999, STAŠIOV et al. 2003, FRANC MLEJNEK 2000, RUŽIČKA 2000)

(Tab. 1). Every published data on fauna of pneudokarst caves deal with macrofauna. The am Of our

contribution was to give further data deal with microarthropods. especially on mons mitos (Oribatida),

Of pseudokarnt caves. Moss mites are usual - — -

sou dwellerwith body length 0.2 - 2 mm, hard

body rover and colour from dark brown to yel . —

lowish The most of thom prefer moist placen

and cat epecally on fungi and dead plant

material Moss mites are ono of the most r
r

.•abundant groups of “oil orthropods and play
-

role in decompo.ation procese

Rig J. The entronce oř the Nyšryho Cave.
Photo: P. Be/la

Material and methods

Material wan obtained 5.11.2003 in two

localities on Pohanský hrad Hill in Cerová

vrchovina Mts.:

ár.hpCave — basalt cave, length 25 m,

Stará Bašta village near Rimavská Sobota;

sampling sites: 1. cave entrance — betwen
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basa(t stones cca 3 m under deep well entrance;

sample: leaf litter and sou; 2. cave rear- cca 10 m

from entrance, growing roots of trees on the

ceiiing and bottom; sample: roots of trees, ieaf

lifler and sediment.

Ladová trhlina — basalt cave, Iength 46.5 rn, ent

rance 555 m asi., Stará Bašta village near Rimav

ská Sobota; sampling site: under basalt waIl in Iow

cleft horizontal entrance; sample: Ieaf iitter, sou.

Sieving of Ieaf Iítter and sou was used as coilec

ting method. Arthropod fauna in sieved material

was further sorted whereby pincers without use of

optical instrumens.

Results and díscussion

We collected totally 10 oribatid species from

4 families (Tab. 2). The most part of obtained

rnites, 6 species, constituted species of farnily

Darnaeidae. 6 species were collected In Ladová

trhlina Cave and 7 species In Nyáryho Cave.

The most abundant species was Damaeus

(Dmaeus) sp. 2 (14 coliected specimens). This

species was aiso dominant in the entrance of Nyá

ryho Cave. In the deeper part of Nyáryho Cave

were coilected only 2 adult specimens Of Oribatel

Ia cf. berlesei and several specimens of moss mite

juveniles. Presence of Damaeidae juveniles in dee

per part of the cave suggest that adults of this

family aiso constitute component of cave arthro

pod community.

Determined species belong on the base of Kun-

sts (7968) and Schatz‘s (1983) data to usual sou

surface dwelers Iiving in leaf Iitter of forest sou.

This fact correnspond with iocation Of samples wit

hin the caves (especially cave entrances), samples

type (leaf Iitter and humus sediment) and coHec

ting method (hand sorting from sieved material).

Schatz consider Chamobates tricuspidatus as

arboricolous. That is why this species is probably not

permanent component of cave entrance community.

However, presence of surface oribatid species

In cave entrances In november pointed out that

caves represent special type of environment which

enabie the moss mites to survive an adverse sea

sonai weather conditions.

Fig 2. The entrance of the Cadová trhlina.
Photo: P. Bella

Fig 3. The root stalagmit

in the Nyá rýho Cave.
Photo: P. Bella
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Occurence of odbahd juveniles may ggests that cave conditions are convenient to survive cold

season of the year. On the other hond this fact can highlighto that somo of species are troglophilous

and produces new generations continuously through over the year.

Conclusion

The nim of out contribtjtion wan to give further data deal with microarthropods, especially moss

miter: from poeudokarst caves. lnto 2 study caves (Ladová trhlina Cave and Nyáryho Cave) were col

lected 10 moss mite species belonging to 4 families. The most of ínites belong to family Damaeidae.

Determincd specios are usual surface dwellers of forest sous.

Matedal of moss mites wan collected In one sampling datum that is why the species list is incom

plete and further investigation Is necessary.
Wc would like to thank to Janka Lásková for her help.
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Earlangok felkutatása a Korponai-hegyvidéken középkori

oklevelek helynevei alapján
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Abstract

Exploration ot caves of Krupinská planina, based on place-flames in medieval docu

ments
During the study of medievai documents, the author found three place-names on the southern sio

pes of Krupinská planina, which probabiy referred to caves. The first of them Is iocated at the border

ofviilage of “Tesmág“(known as Temk today), In documents dat/ng from 1270, the village was refer

red to as “speiunca kemenech‘ The second was described In 1296 as “Lukaskó“ fcavernous cliff)

from the surroundings of “Ipoiynyék“ fknown as Vin ica today). The third was mentioned by a document

of 1337 as “Rest pataka“ (Cave Creek), wh/oh runs aiongside the northern border viliage of “Felsč

Paiojta“ fknown as Stredné Piachtince today). The author and his team carried out field investigatíons

In order to confirm the existence of the caves based on the pln ce-names, iocated near the vlila ges

“Tesmg“ and “Felsó-Palojta“. They a/so proved the former existence of the cave near “lpolynyék‘ but

this cave was demoiished by quarrying operations In the early 2T century. All Of the three medieval

piace-names were originated indeed by the caves, were developed In a volcanic rock formation and

two of them still exist today.

Key words: medievai documents, caves

A középkorban még nem volt telekkönyv és nem voltak olyan térképek sem, amelyek a földtulajdo

nosok birtokhatárait föltüntették volna. Ezért, ha valaki a királytól birtokadományt kapott, vagy valaki

földbirtokot vásárolt vagy eladott, vagy ha egy család tagjai az öröklött nagybirtokot felosztották egy

měs között, akkor az adományt vagy szerzódést rägzitó oklevélben — amely akkor természetesen latin

nyelven készült — a birtoktest határait pontosan le kellett írni. Ez úgy történt, hogy a birtokon egy hatá

sági emberrel meg a szomszédokkal együfl körbejárták a birtok határát és a velük Iévě írástudó, rends

zerint papi ember az oklevélben Ieírta a bejárt határvonalat úgy, hogy felsorolta az útvonal félreérthe

tetlen természetes határpontjait. Például így: ‚a határ az X hegy csúcsátál az Y völgybe, a Z patak for

rásához vezet, onnan tovább keleti irányba a Q hegy nyergébe stb.“ De ilyen félreérthetetlen termés

zetes határpont lehetett a birtokhatár vonalába esö egy-egy barlang is, amelyeknek említése ilyen

módon számos középkori oklevélben fönnmaradt.

Az elmúlt évtizedekben folytatott történehudományi kutatásaim során a Magyar Országos Levéltár

ban órzött käzépkori latin nyelvťi oklevelekben a konferenciánk színhelyétól nyugatra húzádá Korponai

hegyvidék déii oldalára vonatkozó birtokhatár leírásokban három olyan helynévre is fölfigyeltem, ame

Iyek barlangokra utalnak.

Egyik az Ipolysággal keletrůl határos Tesmag község 1270. évi határjárásában (Dl. 713) szereplá

„kemenecnek mondott üreg“ (speiunca que kemenech vocatur), a másik egy 1296. évi oklevélben

(Mon.Strig. II. 394—395) lpolynyék és Csall községek közti határvonalon emelkedů Lukaskó (Lwkask

a harmadik egy 1337. évi oklevélben (FEJÉR Vlll/4. 267—268) Felsöpalojta falu északi határán
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ernlitett Fest pataka f Pesthpotok). Az elsO kettóvel nem foglalkozott mág a nyeIvszeti szakirodalom
sem, a hnrmadikat, a Rest patakát tbbh tudományos ártekezés is emliti, de helyét beazonositani mind

rnálg nem tudta, Os a nOv jelentését, etimologiájat sem tudta megfejteni egyik sem
Jömagam igyekeztem az oklevelekben leirt határjarasok adatai alapján 1.10 000-cs terkápemen

megközelítóleg bejelhlni a barem objektum helyet. Os úgy donthttem, hogy terepbeiarással kutatoín fbI
až ernlitett helyszíneket. hogy beazonositsam a megnevezett tereptárgyakat Os megfejthessem neva
dúsuk inditekát, magyarán. megáUaptsam, hogy az emlttett helyeken van-e barlang a heqység vuikani
kózeteihen vagy nincsen.

Évek multával, 2002 májusának masodik hetére szerveztem meg [Os expedcionkat, amelyben valO rész
vátelre, minthogy FekópaIata már szlovák nyelvteruleten van, felkértem Benedek László. szlovakul óI
bcszáló rimaszombati harlangkutató barátomat, Os a bejarasokban rOsit vett mindkeUonk feleságn L.

Tesmág: spelunca Kemenech (1270)

V. István magyar király 1270-
ben Tesmag földet a sagi (ipoly
súgi) prépostságnak adományoz
ta. A laUn nyelvO királyi adornány
Ievélben (DI. 713) foglalt határjá
rOs Tesmágtól keletre, az lpoly
partjáig lehúzódó hegyen ernlíti
až adományozott terület egyik
határpontját spe/unca puc kerne-
nech vocatur, rnagyarán:. dreg,
amelyet kemenecnek rnondanak“
néven. Érdekes földrajzi něv cz,
egyik tagja a latin spelunca szO,
arnelynek jelentúse üreg. odú,
barlang‘, másik tagja a szláv ere
detd kemenec (kernenech) szó,
amelynek jelentése kOběl valO,
kĎves (hely)‘ (KISS L. 1988. I. 82),
a félig latin, félig szláv fóldrajzi
nOv együttes jelentése tehát
kOodú, kälyuk, sziklaüreg‘ lehet.

A szóban forgó hegyen tehát föl
tevésem szerint kólyuknak, szikla
üregnek, kisebb barlangnak keII
Ion ni e.
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1. ábra: A Sisa Pista-bar/any he/yrajza
Fíg. J. Situation sketch ofthe Slza Pista Cave

Az Ipolyságtól keletre fekvO Tesmág község, szlovák neve Tešmák, ma közigazgatásilag Ipolyság
része, a város képviseló testületében Kapa Sándor kocsmáros képviseli. Ót kerestük fel talboltjában.
Kěszséggel rendelkezésünkre áIIt, de amikor artěl kérdeztOk, hogy a kbzségtól keletre, az lpolyig luny
úló hegyen smet-e barlangot, kezdetben nem emlékezett. Szorencsére a szomszéd asztalnál ÜIÖ hus
zonéves fiatalemberek fölfigyeltek kérdezOsködésünkre Os odaszóltak hozzánk. hopy ott van až Új
hegyen a Sisa Pmta harlangja, amelyben Ok gyerekkorukban tbbbször is jártak, de már akkor is orOsen
föl volt töltódve; 20 éve még négykézláb lehetett bemászni, Ok 4 m-nyire hatoltak be, a sötétben nern
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rertek tovább; ma már valószi

iüleg csak kúszva, de talán

-nég úgy sem lehet bejutni a szük

nyíláson. Az üreg neve hallatán

már Kapa Sándor is emlékezett

a Sisa Pista barlangjára, és

nyomban felajánlotta, hogy

elvezet oda bennünket, bár

ö csak a nyílását látta egy-két

évtizeddel ezelött. Ezzel beülve

kocsinkba csapot-papot ottha

gyott ta csapot szö szerint), és

a hegy lábához hajtottunk.

Elhagyva a domboldaí szóláit,

felkapaszkodtunk az Új-hegy

erdčvel borított gerincére kb.

320 m tszf. magasságba, ahol

már kibújtak a vulkáni közet kopár szikláí a talajtakaró alól. A szikíagerincen haladva valóban rátaláltunk

egy keskeny nyílású, lapos üregre, melynek fčtéjét lávaömlés által összecementált kézettörmelék rend

kívUl kemény, páncélszerů sziklarétege képezi; az ez alatt elhelyezkedö lazább tufaréteg kimállásával

jöhetett létre a (apos szik(aOreg, amelyet kalauzunk, Kapa Sándor a Sisa Pista barIangjá-val azonosi

tofl. Az üreg nyílása mintegy 2.5—3 m széles és a fokozatosan benyomulá avaros talaj feltöltése miatt

a bejáratnál mindössze 20—30 cm magasságú, de a kitöltér eltávolítása után minden bizonnyal

bemászhatá. A barlang nyilása elótt füves tereplépcsč van, ahonnan a környék jál belátható. Az üreg

tehát Sisa Pista, a kétszáz év elčtti betyár számára valóban elképzelhetá, bár bizony szůkös búvá-, illet

ve tanya-, de inkább bivakhely lehetett.

Kutatásunk tehát megállapitotta, hogy az 1270. évi oklevélben spelunca kemenech néven említefl

sziklaUreg ma is létezik, és až a helyi lakosság által Sisa Pista barlangja-ként emlegetett kčlyukkal azo

nositható.

Ipolynyék: Lukaskä (1296)

Egy 1296-ban kelt latin nyelvú

oklevél (Mon.Strig. II. 394—395) rög

zíti és leírja a Nyék (Neek) és Csall

(Choí) falvak, illetve birtokok közti

határvonalat. A leírt határjárásbál

kiderül, hogy a határvonal Nyéktč5l

észak feté haladva felkapaszkod ik

a Lukaskó — Lukaskú (Lwkaskwy)

nevú hegyre, amelynek csúcsán

keletnek fordul, ott a hegy gerincén

haladva egy mocsárhoz (ad quan

dam Paludem) ér, majd továbbhalad

a bércen, vagyis a hegy gerincén

a Csall faluba vezetó ůtig stb.

.‚

4d

.r:;

2. ábra: A Sisa Pista-barlang bejérata. Lustig V. felvétele

Rig. 2. The entrance of Sisa Pista Cave. Photo: Lustig V.

3. ábra: Az Örhegylátképe. Lustig V. felvétele

Rig. 3. The view of Orhegy hilL Photo: Lustig V.
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Az 1296. ávi oklevélben ozereplá Ltikas-kd helynév azért keltette fdlfigyelmemet, mert korabbi kuta

tásaim oorán már rág arra a következtetdsre jutottam, hogy a közápkori oklevelekhen szerepló, de

a magyar nyelvterdleten ma s így omert Lukas-kd helynevek nern határkd céljábol a fóldbe ásott régi

malomkdvek, mmf azt SZARÓ ISTVÁN történászprofesozor gondolta (SZABÓ L 1969 114), hanem

olyan hegyek, szikNk, amelyeknek oldalában harlang, régi magyar szoval ká/yuk van. Ezt a megallapí

tásomat már számos kutatásom megerósítette (DÉNES GY. 1973, 2002) es most az 1296. évi okle

vélben szerepló Lukas-kd novů hegy esetéhen je azért montem társaimmal terepbejůrásra a helyszmn

re, hogy megvizsgáljuk vajon van-e harlang ennek a Lukas-kdnek až oldalában is vagy sem, vajon egy

barlangról, kdlyukról nevezték-e el Lukas-kdnek a hegyet vagy sem.

A régi do rnai térképek Ipolynyák határáhan a Lukas-kd hegynevet nem ismerik. nem túntetik fel. ĺgy

terepbejárásunk eldtt a szlovák kiadású 1:10 000-es tárképernen a bejárandó utvonalunkat az lpolyny

dk, szlovák neván Vinica de Cnall, szlovák nevén Čalovce községek közätt huzódó hegyhätak valamely

ikén kereshettem, és akker mág csak valószindsíteni tudtam, hogy az Árpad-kon Lukas-kánek az Egres

patak völgye föJé markánsan kiugró, 304 m magas ór-hegy. a szlovák tárképen Stráž felelhet meg.

lpolynyék közságben fölkerestük a 80 éves Korcsog László nyugalmazotttanítot, a kózség 1960-as

években készitett kéziratos krónikájának szerzájét, aki elmondta. hogy Lukas-kdröl ugyan soha riem

hallott, de až Ör-hegy déli, sziklás oldalából 1908—1 909-ben a vasútépitéshez kbvet fejtettek, és akker

ott a sziklák közt egy igen méJy ůregre bukkantak, amelyet aztán hulladékkóvekkel Iassacskán feltöl

tdttek. Ezt neki a kázség krónikáának írásakor. az 1960-as években, az azóta elhunyt Radler Ferenc

beszélte el, aki annak idején ott dolgozott a kbfejtčben, és szemtanúja volt az üreg megtalálásának ie.

Mindez a káziratos Kózségi Kránika 92—93. oldalain részletesebben is olvashafó (ezekrol Fénymásn.

Iatot készitettUnk). Elmondta mág Korcsog LászIá, hogy az Ör-hegynek az Egres-völgy fölé magasodó

csúcsátál ánzakkelet felé elnyúló gerince egy helyütt ellaposodik, és ott van egy vizállás is, amelyet

Mocs-ír-tónak neveznek. Korcsog Lászlá átadta a krónikás kötetben általa ásszegydjtbtt és rčgzitett

adatoknak egy nyomtatottfúzetben megjelent változatát is (KORCSOG L. 1995). A Mocsár-tóról mind

a Községi Krónika (a 82—83. oldalán), mind a nyomtatott fůzet (a 46—47. oldalán) megemlékezik, de

helyét az 1:10 000-es térkáp a gödörtérkép]elével föl is tdnteti.

Terepbejárásunk során fĎlkerestük az Ór-hegy dáli oldalában a régi kófejtd nyomait, melynek helyát

az elfelt közel száz év alatt hozótos erdó ndtte be. A múlf század elején ott talált měly de utóbb feltöl

tött üreg helyét ma már nem lehet megtalálni. Fölkeresfük a hegy sziklás csúcsának ászaki oldalában

nyitott újabb kdbányáf is. Ennek lerobhantott falában is találtunk néhány méterig bemászható hasadák

jellegd dreget, amelyben a továhbjutást a robbantásoknál lehullott sziklák megakadályozták.

Nagy valószíndséggel állapífhatuk meg, hogy az ipolynyéki Lukas-kd, amelyot az Árpád-kori oklevál

kifejezetten hegyként emlit, a maí Or-heggyel azonos, és a középkori névadás indítéka a hegy oldalá

bac nyíló mdly ůreg, kóiyuk Iehetett, amelyet — a krúnikásnak beszámoló szemtanú elmondása szerinf

miután munka kůzben rábukkantak, a kdbánya hulladékköveivel feltöltättek. A Lukas-kd hegy nevé

nek jelentése fehát — akárcsak másutt az lyon nevd hegyeknek, szikláknak — itt is ‘barlangos hegy‘ volt.

Felkapaezkodtunk az egykori Lukas-kd, a mai neván br-hegy csúcsára is, ahol most nagy fakereszt

dlI. A minden irányba nagyezerú kilátást nyújtó sziklacsůcs mai Ör-hegy nevát a helybeliek szerint arról

kapta, hogy ott a törökvilág idején folyamatosan katonai orság ügyelt, hogy dóben jelezhesse, ha

törökök kdzeledtek.

Az Ör-hegy sziklacsúcsátúl az ászakkeleti irányhan húzódá ás alig észrevehetden emelkedd hegy

gerlnc szekérútján haladtunk továbh, és mintegy 800 m ufán — alig akartam hínni a szememnek — ott

ceillogott elóttdnk a több mint 700 esztenddvel ezelótt megirt Árpád-kori okleválben már említett moc

sár f palus), a ma is így nevezett Mocsár-tó békalencsátdl zöld szind tükre. A míntegy 30 m átmérájú,

majdnem korek tavacska dolinatóra emlékeztetne, ha nem vulkáni kdzetbdl fölépült hegyek közt jár
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nánk. A tómeder peremének egyik oldala ellaposodik, ott vizinövényekkel benótt és mocsaras, szem

mel láthatáan vaddisznók kedvelt dagonya-helye lehet. Az Árpád-kori oklevélben Is említett mocsár,

a mal Mocsárló valóságos láte teljes bizonyosságot nyújt arról, hogy az Ör-hegy valóban azonos az

oklevélben szereplá Lukask6vel.

Felsöpalojta: Pest pataka (1337)

A václ káptalan elátt a Palojta kör

nyékén birtokos család ágai 7337-

ben a határok megjelölésével osztá

lyt tettek birtokaikrál, falvaikrál, vagy-

is eddigi közös birtokukat szétosztot

ták a család egyes ágai között, 6$ ezt

a megállapodást a káptalan írásba

foglalta. A latin nyelvü oklevél

(FEJÉR VIIl/4. 267—268) a három

részre osztott Palojta, valamint Lom

és Nénye birtokok, illetve birtokrés

zeknek a felosztás során kijelölt

határszakaszait Is Ieírja. Az egyik

határszakasz — idézem — a Kürtös

oatak melló), a Pest pataka (Pesth

pataka) torkolatátál indul kelet felé.

Az 1337. évi Pestpataka helynévre

több magyar nyelvész Is tölfigyelt, de

a patakot meg a szában forgó határs

zakaszt azonosítani egyikük sem

tudta. A patak neváben ekíforduló

pest szót JAKUBOVICH EMIL

(7914) akadémikus és MELICH

JÁNOS (1938) nyelvészprofesszor Is

kemence‘-ként értelmezték, a nevet

KNIEZSA ISTVÁN (1963) nyelvészp

rofesszor Is említette, de értelmezé

sének kérdésében 6 nem Is foglalt

állást.

Ez a Pest pataka földrajzi név az én figyelmemet Is fölkeltette. A bolgár-szláv eredetů pest szónak

ugyanis a középkori magyar nyelvben ‘kemence‘ és barIang‘ jelentése Is volt. Minthogy azonban az

IpoIytáI északra húzódó hegyvidéket tt Palojta körül Is vulkáni kózetek alkotják, névadóként mészke

mencére aligha gondolhatunk, téglaégetů kemencére pedig a sziklás hegyek közt, ahol az épitkezé

sekhez kä van elég, mág kevésbé volt szükség. Ezért én úgy ítéltem meg, hogy itt is érvényes Iehet az

atöbb évtizedes kutatásaim nyomán kialakított megállapításom, hogya hegyek közti sziklás helyek pest

elá- vagy utátagú fáldrajzi neveinél általában a névadás indítéka nagy valászínůsěggel valamely barlang

vagy a nem karsztos közetekben Is eláforduló kisebb sziklaodú (DÉNES GY. 7973, 1975, 1983, 7997,

2002, 2003), a pest pataka helynév jelentése pedig a ‘barlang pataka, odvaskö pataka‘ Iehet. Hogy ez

4. bra: A Rest pa taka helyrajza

Fig. 4. Situation sketch of Rest pataka
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5. ábra: A Fest Qreg bejarata Benedek L. felvátele
Flg. 5. The entrance ní Fest íireg. Photo: Benedek L.

jelzói elktaggal tettek kálönbséget kóztdk (p1. a Kórös vagy a Tisza esetében is). A KurtĎs-pstaknak

már HUNFALVY JÁNOS (1865. III. 292)féldrajzprofesszoris a keleti aqat nevezl csak Kcirtbsnek, nyu

gati ágát pedig Ralojtai-pataknak. Az 1337. evi okleválben szereplá azon Kdrtás-patak, amelybe az

ugyanazon oklevélhen említett Rest pataka torkollik, az oklevél elemzésébol kikövetkeztetve csak a mai

Ralojtai-patak Iehet.

A birtokhatárszakasznak a helyét, ahol az oklevél Rest pataka nevát emliti, Jörnagam is csak az okle

vél szévec knek többszöri, gondos elemzésével, a hatarleirasban szerepló domborzati ks vízrajzi

elemeknek, utaknak, épitményeknek az 1:70 000-es tárképen tértenó keserves beazonositasa után

tudtarn csak rnegnyugtatóan azonositani. Arra az eredményre jutottam, hogy az oklevél szóban forgó

szévegrésze a Felsápalojta (mai szlovák nevén Stredné RlachUnce) ks Lom (késábbi nevert Dacsólám,

mal szlovák nevkn Da_ov Lom) községek közti kdzépkori határszakasz leírása. Ezek után kerülhetott

csak sor a terepmunkára, az oklevélhen leírt helyszín alapos kutatására.

Helyszíni bejárásunk soran Kózéppalojtán találtunk hasznos adatkbzlkre, az idós Jan Másiar szemé

Iyáben, aki a környék minden zegét-zugát ismeri. ks falujának krónikása Is volt. Nagyobb barlangról

nem tudott a környéken, de amikor azt kérdeztük tble, hogy ismer-e valahol a völgyoldalakban kisebb

sziklaüreget, nyomban felsornlt többet Is. Közülük egyiknek helyét a Felsopalojtától északra mintegy

6 km nyire, a Ralojtai-patak keleti partján épült kis vadászház mellett lefutó sziklás völgyben jelélte meg,

ahol egy kis vízfolyás is van. Ez a kis völgy. a benne folyó patakocskával meg a sziklaüreggel megfelelt

az oklevélhen fnglalt Ieirásnak. fMegitélésem szerint az elábbitál délre húzódó vólgy is szamitásba

jöhetne, de abban nem ismert szikladreget adatközldnk.)

Terephejárásunk során megtaláltuk a vadászház mellett a Ralojtai-patakhoz betorkolló szúk vólgyet.

amelybbl valóban kis patak fut Ie. Benedek Lászlóval szikláröl-sziklára kapaszkodva haladtunk észak

kelet telé a meredeken emelkedťí, szuk, egyre inkább szurdokjellegLi, hatalmas sziklatňmhókkel horí

tott medrk vízmosás-vklgyben a vízerecske mellett. Mintegy fél km megtetele után a szurdokvélgy kot

téágazott, itt a kelet folk kanyarodó ágbol érkezett az egyre kisebb hozamú vizfolyás, azt kellett kévet

nünk. Nem sokkal az eláqazás utén az erecske vegkép elapadt, de a szcirdok északí oldaláhan föltúnt

egy lapos sziklaüreg nyílása, amely a hegy vulkáni kozeteinek rétegei kézótt alakult ki. Fktéjét (akkro-

sak a Tesmág melletti hegy Sisa Rista barlangjanál) egy Iávakmlés által összecementált kódarabokból

klIk, rendkívül kemény, páncelszerú kózetréteg kepezte, amely alatt lévá laza, tLlfas réteget valószi

nííleg a vízmosásban idánként letutó vizek erodalták ki. A mintegy 5 m szélessegu, a kkzéprészén
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s fóltevesem hnlyes-e, ezt csak a patak

helyonek beazonositsa ks alapos

féldratzi megkutatasa dbntheti ni,

ezért ennek a helyszinnek reg terve

zett, de eddig baittjtott bejárasat is

2002 évi kutatoutunk napirendjere

túztem

Az oklevel száveqenek ismetelt,

gondos elemzesevel arra a kovetkez

tetásre jutottam, hogy a Rest patakat

nem a mai Kurtos-patak menton kell

keresni.i n k Az I polyha to rkoiio Ku rtös

patak ugyanls feijehh kettéagazik, es a

kózepkorhan az ilyen, feloobb zakas

zukon elagazo folyok ngait azonos

névvel jelálték, legfeljebb valamilyen
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50—60, a szélein mindössze 25—30 cm magasságú, lapos barlangba a szájánál fölhalmozádott avar

és talaj akadályozta a teljes bejutást, de derékig becsúszva, onnan egy közel 4 m hosszú faággal mély

re benyúlva čs azzal körbetapogatózva megállapithatá volt, hogy belül terjedelmes až üreg, amelynek

szájáról Benedek László fényképeket Is készített.

Terepbejárásunk beigazolta, hogy a Palojtai-patak — amelyet a középkorban Kürtösnek neveztek —

egyik baloldali, kelet felöl érkezč mellékvizének eredete közelében valóban van egy az erdčt járá

emberek, vadászok által ma Is smetl sziklaüreg. Ezzel megnyugtatáan valászínůsítettük, egyrészt,

hogy ez az erecske lehet a középkori Rest pataka, másrészt, hogy a patak névadója, névadásának indI

téka valóban egy az eredete közelében nyíló barlang, akkori szóhasználattal pest lehetett. A középko

ti Pest pataka helynév akkori jelentése tehát mal magyar nyelven ‘a barlang pataka‘ volt (DÉNES GY.

2003).

Összefoglalásul megállapíthatom, hogy a Kályuk, a Lukas-kč és a Rest helynevek nem malomkóre

és nem Is kemencére utalnak, hanem középkori barlangnevek, amelyeknek segitségével kutatásunk

során meg is találtuk a névadá barlangokat. Keflóbe be Is hatolhaUunk, a harmadikat rág eltömedé

kelték, de korábbi láte megbízhatóan igazolt. Ežen a vulkáni közetekbál fölépült hegyvidéken e bar

langok, sziklaüregek természetesen nem karsztosodás révén alakultak ki.
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Člověk a pískovcová krajina

Vladimír Peša - Petr Jenč

Vlastivědné muzeum a galerie v České Lípě,

Nám. Osvobození 297, 470 34 Česká Lípa, Czech Republic

Krajinu české křídové pánve v severní a severovýchodní části Čech tvoří několik geograficky výraz

ných celků, jejichž osídlení začíná starším pravěkem a vrcholí v historické době. Jsou to předevšim

Labské pískovce (s národními parky České Švýcarsko a Sächsische Schweiz), Českolipsko a chráněná

krajinná území Kokořínsko, Český ráj a Broumovsko. Těmto oblastem bude věnován následující přehled.

Pískovcová krajina v pravěku

Nejstarší pobyt člověka v pískovcových dutinách je možno archeologicky sledovat již od mladšího

stupně středního paleolitu (cca 120 000 — 40 000 př. n. I.); zatím jedinou průkaznou lokalitu známe

z Českého ráje — Jislovu jeskyni u Turnova, odkud pochází soubor hrubší kamenné industrie kulturně

připisované mousterienu. Lovci z následujících období paleolitu sídlili v otevřeném krajině a členitému

skalnímu terénu se zřejmě spíše vyhýbali. Změna nastává s počátkem holocénu. Převis Nízká Lešnice

v Polomených horách na Českolipsku poskytl zlomek lidské lebeční kosti, datovaný 10190 B.P.

V mezolitu (cca 9500 — 5500 př. n. I.) se pod převisy české části Labských pískovců a Českolipska

objevuje velké množství sídlišť, která doplňuji tábořiště v otevřeném terénu, nejčastěji na březích vod

ních toků a močálů. Pod převisy se uchovaly sídlištní vrstvy z různých období mezolitu, které obsahuji

štípanou kamennou industrii, kostěné nástroje a výjimečně i lidské zuby (např. převisy Pod Zubem,

Šídelník 1, Vysoká a Nízká Lešnice, Černá Louže, Stará skála). Na lokalitách Heřmánky a Pod Zubem

byly prozkoumány sídelní objekty, které dokládají uzavření převisu zástěnou. Polohy ohnišť umožnily

získat řadu radiokarbonových dat.

První zemědělci projevili již ve starším neolitu (asi 5500-5000 př. n. I.) zájem o některé skalní převi

sy na Českolipsku (např. Heřmánky), sporadické využívání skalních dutin bylo zjištěno i v Českém ráji.

V mladším neolitu (5000 — 4300 př. n. I.) v obou oblastech počet lokalit výrazně narůstá. Plošiny, pod

nimiž se skalní dutiny nacházejí, byly původně z větší části pokryty vápnitou spraší, a tak převisy a jes

-

Pravěk blíže nedatovaný — „Jeskyně by‘ ve skalní oblasti Drábovna

nnl
2 (1 J9i:::H-:-::::j :koloi

flimbY nnalezen‘vHsotuabvbc:

trampského tábořiště. Foto Jan
I L Rendek (Národní muzeum

Praha) kresba V Pesa ‚y :;i/
i‘-‘ ‘ i

- Mladší doba kamenná - kultura

ĺ. s keramikou vypíchanou a sam- -. -‘ -

borzecká skupina. Výběr nálezů
“ zjeskyně Oko v Ceském ráji: kera- fl

mika a broušené čedičové dlátko; (— -
stá ří nálezů 6,5 tisíce let. KresliliAdéla Dandová (SUPŠa VOS Tur
nov), Petr Jenč a Pavel Vašíček (AVU Praha). Měřítko 3 cm.

_________________________
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kyně mohly být přímo součástí zemědělských osad. Z jeskyní

Oko a Kurandovská u Branžeže v Českém ráji pocházejí

doklady výroby štípané a broušené kamenné industrie.

Přerušovaný zájem o převisy a menší jeskyně pokračuje v ná

sledující pozdní době kamenné (eneolit, cca 4300 - 2700 př.

n. I.). Lidé této doby poprvé pronikli do Labských pískovců

a po mezolitických lovcích znovu využili některé převisy na

okraji skalnaté krajiny (Arba u Srbské Kamenice, Sojčí u Jet

řichovic aj.). Také na Českolipsku nové výzkumy doložily osíd

lení krajiny ve starším a středním eneolitu (např. převisy Heř

mánky, Stará skála a Nízká Lešnice v Polomených horách,

převisy v okolí Ralska-Hradčan). Ojedinělý nález keramiky

pozdního eneolitu (horizont kultury zvoncovitých pohárů)

pochází z abri Nízká Lešnice. Z významnějších lokalit České

ho ráje lze zmínit Průleznou jeskyni u Zásadky (ojedinělý

nález celé nádobky z časného eneolitu), jeskyni Portál na

Mužském (nedaleko odborné veřejnosti dobře známých výšin

ných sídlišť Dneboh - Hrada a Klamorna), jeskynní dílny na

zpracování převážně místní kamenné suroviny (jaspisy, chal

cedony) ve svahu melafýrové hory Kozákov (kultura nálevkovi

tých pohárů) či mikroareál Čertova ruka v hruboskalském

skalním městě.
Doklady přítomnosti nálezů ze starší a střední doby bron

zové (cca 2100 - 1400 př. n. I.) ve skalách zatím téměř chybí

(jako výjimku zmiňme převis Východní Vránovy pod Mužským

s nálezem mladoúnětické keramiky), zato na sklonku bronzového věku počet lokalit strmě narůstá

a pískovcová krajina zažívá největší nápor člověka v pravěkých dějinách. Demografický boom vrcholí

v 71. a 70. století př. n. I. v klimatickém období subboreálu, pro který je typické suché a značně nevy

rovnané podnebí kontinentálního rázu. Záhy nato následuje znatelné prořídnutí osídlení doložené pře

vážně v členitých oblastech s nižším srážkovým úhrnem (Přihrazská vrchovina u Mnichova Hradiště).

Hlavní příčinou byla nejspíše charakteru podnebí neúměrná zátěž člověka na krajinu. Odlesněné pís

kovcové plošiny Českolipska a Českého ráje podléhaly silné erozi, která způsobila výrazné ochuzení

celých ekosystémů. V Českého ráji se osídleni postupně přesouvá spíše do vlhčích podhorských

poloh (Drábovna u Malé Skály) nebo se drží při hlavním toku řeky Jizery; celkově dochází k mírnému

demografickému poklesu. Po dramatickém období pozdní doby bronzové až počátku doby halštatské

se v 7. — 5. století př. n. I. vrací osídlení pískovcových oblastí alespoň zčásti do původního rozsahu

z mladší doby bronzové. Od severu až na Českolipsko zasahuje vliv billendorfské kultury, jejíž nejvý

znamnější lokalitou v pískovcích je bezesporu abri Donbas u Ralska-Hradčan.

V mladší až pozdní době bronzové ožívá také krajina na saské straně Labských pískovců a Lužických

hor (Zittauer Gebirge). Osídleny jsou dominantní stolové hory Lilienstein a Pfaffenstein nad údolím

Labe, na Pfaffensteinu existovalo v mladší době bronzové opevněné hradiště. Pro oblast Žitavska je

lokalitou nadregionálního významu hradiště Oybin v Zittauer Gebirge položené na nepřístupném skal

ním suku. Hradiště bylo osídleno v pozdní době bronzové (lužická kultura) a podle nalezených kadlu

bů se tam pravděpodobně vyráběly bronzové předměty.

V následující mladší době železné (5/4. — 1. století př. n. I.) se archeologické nálezy ze skalních

oblastí až na několik výjimek vytrácí — v pískovcových dutinách severní poloviny Čech byla materiální

Oo

11 2 3 6 S 6 7 8 I 13

Bronzové předměty (jeden z náramků

má být postříbřen) 2 5. století našeho

letopočtu nelegálně nalezené za

pomoci detektoru kovů ve skalní duti

ně v údolí Suché Kamenice u Hřen

ska. Jejich současné uložení není

známo.
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kultura Keltu zjištěna pouze v Českém ráji tmaxirnálně 10 lokalit: např. jeskyně Portál na Mužskem. Srb

sko, Certova ruka). Otazníky je opředený skalní výklenek Kristova jeskyně v Klokočských skalách u Tur

nova, kde byla v r. 2001 náhodné nalezena zlatá keltská mince, mušlovitý statér o váze 7517 g ze

2. století (datace ražby). Ojedinělé jsou také nálezy keramiky z doby římského císařství (asi 40 př. n. L

— sklonek 4. století n. L), které pochazejí z několika jeskyni a převisu v Českem ráji (Oko, Berča, Čerto

va ruka) a na Českolipsku (převisy u Dřevčic). Dobu stěhování národu (375/400 — polovina 6. století)

reprezentuji dvě lokality mimořádnými nálezy celých kovových předmětu — Novákova pec na Čertově

ruce v Českém ráji a bezejmenná dutina pravděpodobné ležící v údoli Suché Kamenice u Hřenska.

Archeologické nálezy jednotlivých období zemědělského pravěku mají podobný charakter a liší se

zpravidla pouze kvantitou. Sídelní struktury pod převisy a výklenky představují nejčastěji ohniště, někdy

částečně dochovaná, ale nejčastěji rozptýlená do kulturní vrstvy a rozpoznatelná diky propálenému

písku a koncentracím uhlíku. Pokud se objeví kulové jamky, nevytvářejí žádné obrysy objektu, ale zřej•

mě soUvisejí s vnitřním zařízením lokality. V převisu Dolský mlýn v Labských pískovcích se podařilo

zdokumentovat spálenou zástěnu převisu, předběžně datovanou do intervalu doba halštatská - enen

lit. Mezi nálezy jednoznačně převládají střepy keramiky a zlomky zvířecích kosti. V neolitu a eneolitu se

objevují menší soubory štípané industrie; méně často se úštěpy silicitu nacházejí v kulturních vrstvách

doby bronzové. K výjimečným nálezům patři broušená kamenná industrie (dlátka. části seker, vývrtky)

nebo artefakty kovové.

Zajímavou skupinu představují osamocené nálezy celých keramických nádob v jeskyních poděl Lab

ského kaňonu na obou stranách státní hraníce. Jsou to obtížně přístupně, malé a nenápadné jeskyně

bez dalších nálezu nebo vytvořeně „kulturní vrstvy (u Dolního Žlebu, Schmilka, Schöna, Bad Schan

dau). Nádoby pocházejí z ruzných období pravěku (eneolit, střední a mladší doba bronzová, doba latén

ská) a původně zřejmě obsahovaly potraviny či nápoje, dnes nedochované. Souvisí s tzv. labskou ces

tou a pravděpodobně sloužily jako obětiny za úspěšné proplutí tohoto nebezpečného úseku Labe.

Archeologicko-přírodovědně výzkumy probíhají v pískovcových oblastech ve větší intenzitě teprve

v posledním desetiletí. Do té doby nebyly z Labských pískovcu známy žádné pravěké nálezy, na Česko

lipsku jich bylo pouze několik. Lépe byl prozkoumán Český ráj, kde řada výzkumů probíhala především

Sokolka u Srbska

v Českém ráji. Výz

namná polykulturní

lokalita identifikova

ná P. Jenčem v roce

1993. Kromě nálezů

z doby laténské zde

byla zjištěna přítom

nost člověka v mlad

ší a pozdní době

kamenné, na sklon

ku doby bronzové,

možná v halštatu

nebo době římského

císařstvi v raném

středověku (9. stole

tí), vrcholném stře

dověku a ve starším

novověku. Aktivity z 2. století před naším letopočtem zachytila zejména sondáž při patě skály v letech

1997 (i‘ýzkum P. Jenče, odborná spolupráce V. Peša) a 7998 (J. Waldhauser). Foto V Vopat st., 2000.
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na Turnovsku již v prvních desetiletích 20. století. Moderní interdisciplinární výzkum zahájili prakticky
souběžně v polovině 90. let Petr Jenč (některé výzkumy společně s V. Pečou) v jihozápadní části
Českého ráje v mikroregionu Příhrazské vrchoviny a Jiří Svoboda na Českolipsku. Výzkumy na Česko
lipsku a v Labských pískovcích přerostly v letech 1997 — 2001 ve výzkumný projekt zaměřený na stu

dium mezolitických lovců, který byl podporován grantem National Geographic Society. Projektu se
účastnili jak archeologové (J. Svoboda, L. Jarošová, V. Peša, P. Jenč aj.), tak přírodovědci (zejména
V. Cílek, I. Horáček, V. Ložek).

Pískovcová krajina ve středověku

Během 6. století (po r. 530) začínají na sever a severovýchod Čech pronikat první slovanští osadní

ci. Klasické rovinné osady doplňují od sklonku 8. do 70. (?) století výšinná sídliště, vesměs opevněná

ty pískovcových terénech Dneboh - Hrada a Klamorna, Poráň u Kosti, Prachovské skály, hradiště u
Brtníků), v jejichž blízkosti máme doloženy rovněž aktivity ve skalních dutinách: Sokolka u Srbska —

hrnec (nebo jen jeho část) v 9. století snad obětován pohanskému božstvu, Prachov — jeskyňka (tzv.
obydlí) Strážce valu.

V průběhu druhé třetiny 73. století začala na severovýchodě Čech vrcholně středověká kolonizace,
během níž po dobu více než sto let postupně vznikala sídelní struktura, z větší části dochovaná
dodnes. Některé vesnice byly založeny na obtížně přístupných skalních plošinách — např. Dražejov na
Českolipsku (první písemná zmínka k r. 1402). Důležitým prvkem krajiny se staly hrady a různé další
opevněné objekty, pro které byly vybírány strategické polohy na skalních ostrožnách nebo přímo na pís
kovcových sucích. Měkký pískovec zároveň umožnil část prostor zapustit přímo do skály a vznikly tak
dodnes dochované sklepy, obytné místnosti, zásobní objekty, studny, základy nadzemních staveb atd.
Tzv. skalní hrady představují specifickou skupinu mezi českými hrady, především svým řešením přístu
pu a obrany. Ukázkovými objekty skalních hradů jsou Drábské světničky v Českém ráji, Jestřebí a Sloup
na Českolipsku, nebo Falkenštejn a Šaunštejn v Českém Švýcarsku. Z dalších zajímavých hradů na
pískovcovém podloži stojí za zmínku např. Frýdštejn, Rotštejn, Valečov, Křineč a Kost v Českém ráji,

ľ y yy

Sokolka v Českém ráji — abri 2 (převislá skála s výklenkovou dutinou přirozeného vzniku); výzkum
P. Jenče v roce 1997. Torzo do mírného lesku vyhlazeného slovanského hrnce s hřebenem prove
denou rytou výzdobou. Nádoba nebo jen její část byla v 9. století nejspíše umístěna na lavicovitě
vystupující pískovcové podloží vzadní části mělkého výklenku (na půdorysném plánu místo vyznačeno
křížkem). Nález interpretujeme jako pravděpodobnou obětinu pohanskému božstvu. Zaměřil V. Peša;
kresba P. Jenč a Petr Vašíček (AVU Praha).
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Prachovské skály,
staroslovaké hra

Jeskyéka při tzv. tře- -

tím valu odkryta

anzh eu/ogem Rudo!- ‚

fem Turkem na pod- i

zim roku 1941. D/e

autora výzkcimci byla

malé oka/ni dutina

součástí stražníce —

- - -‘

obydli rodiny stražce L - --

____

.
..

-

opevněni což měly

potvrzovat i nalezené dva Žernovy (šipka), tj. zakladríi komponenty rotačního mlýnku. Na snímku vpra

vo detail složeného mlýnu. Ještě před Turkovým výzkumem zde měla byt (zřejmé mělce pod povrchem)

nalezena nádobka s knížecími denáry Vratislava II. (1061 — 1085).

Houska na Kokorínskci a Königstein, Hohnstein, Neu-Rathen a Neu-Wildenstein v Saském Švýcarsku.

V pevnosti Königstein byla při její přestavbě vyhloubena v letech 7563-69 studna hluboká 152,5 rn,

z níž se voda čerpala parním strojem.

V pokročilém středověku se také utváří sít cest, z niž mnohé jsou dodnes zachovány v podobě uvezu.

jejich středověká podoba však vetšinou zanikla v mladšich obdobích. 14. až 16. století je obdobim vzni

ku mnoha rybníku. Jejich hráze často využívaly pískovcových hřbetu, v nichž byly tesány propusté

(Máchovo jezero, Novozámecký rybník a Holanske rybníky na Českolipsku). Do stredovéku spadají

také nejstarší známé pískovcové lomy. Bezpečně je do tohoto období datován lom na mlýnské kame

ny v okolí hradci Milštejn v Lužických horách, po němž byl hrad nazván (Mühlstein). Nejstarší lom na

štuky datovaný nápisem s letopočtem (1591) známe z údolí Kosteckého Plakánku v Českém ráji.

Zájem o skalní dutiny oproti ranému středověku výrazné vzrostl. První známá písemná zmínka o jes

kyni v pískovcích se vztahuje k dnes blíže neznámé „spelunce Rosochatec v Adršpašsko-teplických

skalách, kterou zmiňuje listina v souvislosti se stavem hranice polického újezdu v roce 1213. Zajímavé

jsou památky na výrobu

smoly a dehtu pod převisy

(např. Dehtaíský převis u Jet

řichovic, Západní vyhlídka

-
pod Malým Bezdězem, Don

bas uHradčan na Českolip

sku) ci predpokladane retugi

t

« álnívyužéíjeskynía;bri v1

F.
1468 v prostoru Příhrazské

vrchoviny během několika-

-
denního drancování Mnicho

vohradištska lužickou vojen

_________

skou výpravou. Výjimečnou

Skalní útvar Křineč nad Komárovským íybníkem v Českém ráji. Někdy lokalitou je výklenková jesky

ve 2. polovině 13. století na pískovcových blocích vystavěn dřevěný ně Babí pec na Kozákově,

hrad, archeologicky blíže zkouman až v roce 2003 (P. Jenč a V. Peša, kde byla v 15. století penězo

technická spolupráce J. Dneboský). Foto J. Dneboský. kazecká dílna.

-- 4ť‘ -.
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Pískovcová krajina v novověku

Nástup novověku je ve znamení intenzivního hospodářského podnikání šlechty a stále častěji také

bohatších měst. Zvýšený zájem o krajinu se projevoval jejím postupným odlesňováním, zhuštěním sítě

vesnic a komunikací budováním hospodářských staveb, rozvojem důlních děl a řady dalších aktivit.

Se šlechtickým podnikáním souvisí zakládání pivovarů a s tím spojené budování pivovarských skle

pů. Jejich prostorně podzemí je dochováno např. v Mimoni (z poloviny 17. století) a nedaleko zámku

Lemberk u Jablonného v Podještědí (s vyrytým letopočtem 7694).

Od 78. století začíná krajinu pozvolna obohacovat drobná sakrální architektura, která v pískovcových

oblastech s oblibou využívá skalek u cest. Do nich jsou tesány výklenky pro plastiky světců nebo svaté

obrázky, výjimečně je vytesána celá kaple, jako v obci Všemily na okraji Českého Švýcarska. Do pís

kovcových skal byly tesány také poustevny — např. Samuelova jeskyně na katastru obce Sloup z počát

ku 78. století, poustevny Zbynsko u Mimoně a u Janovic v Podještědí rovněž z 18. století a další.

Nejvelkolepější poustevnu s kostelem vytesaným do skály najdeme na bývalém hradě Sloup na Česko

lipsku; od 90. let 17. století do roku 7782 se tu postupně vystřídalo 6 poustevníků.

Na vesnicích i ve městech se součástí většiny domů stávají samostatné sklepy vytesané do skal

a svahů, které sloužily nejrůznějším hospodářským potřebám (chladírny, sušárny, seníky, sklípky na

nářadí, vinné sklepy). Ukázkou je např. vesnice Žďar na Kokořínsku s kovárnou vytesanou do skály.

Městem s největším počtem sklepů je pravděpodobně Mimoň, po požáru města v roce 1806 sklepy

sloužily obyvatelům jako dočasné obydli. Měšťanské a vesnické sklepy jsou převážně menších rozmě

rů, nejčastěji jedno- až dvouprostorové. V 19. století se na vesnicích objevují skalní obydlí, která

počtem místností odpovídají malému vesnickému domu, ale jsou zcela vytesána do skály (např. Pod

kost — „Barušky). Obývala je nejchudší vrstva obyvatel ato někdy až do 1. poloviny 20. století. Zvlášt

ní zmínku zaslouží skalní osada u hradu Valečova fv místě předpokládaného tábořiště husitských vojsk)

existující do sklonku 79. století.

Specifikou severočeské krajiny jsou podzemní pískovcové lomy. Minimálně 15 lokalit nalezneme na

Českolipsku, mezi nimi jsou nejrozsáhlejší a pravděpodobně i nejstarší tzv. Pusté kostely v údolí poto

ka Svitávka mezi obcemi Velenice a Lindava. Zdejší podzemní prostory souvisí se založením továrny na

výrobu zrcadel hrabaty Kinskými v r. 1756. Více než sto let se tu těžila hornina za účelem získání brus

ného písku, pozůstatkem těžby jsou rozlehlé siné podepřené sloupy. Podobné podzemní lomy se obje

vují také v sousedních oblastech, i když kvantitativně v menší míře (typologicky sem náleží i podstatně

Stříbrné stěny v národním parku České Švýcar

sko — obtížně průlezný labyrint vertikálních puklin
ve vrcholové části tzv. Stříbrného rohu s vyzna

čenými polohami rytin raně novověkých prospek

torů. Ryté nebo tesané symboly se nacházejí

v několika výškových úrovních, za některými je
třeba sešplhat až 15 m hluboko, dva kříže se
nacházejí dokonce 20 — 30 m pod vrcholovou

plošinou a jsou dostupné pouze s použitím horo

lezeckých technik. Přibližné umístění rytiny na
fotografii (schematizovaná lidská postava s leto

počtem 1579) je na řezu puklinou označeno šip

kou. V místě Stříbrného rohu jsou skalní stěny

zhruba 700 m vysoké, na úpatí štola a několik

dalších historických souborů. Zaměřenía kresba

V. Peša, foto P. Jenč (2003).
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mladší podzemí v městském lesoparku

v Mnichově Hradišti). K nejrozsáhlejším

patří Prosecké pískovcové lomy na sever

ním okraji Prahy (labyrint Moáálka má

kolem 800 m chodeb, Bílý kuň 350 m).

Největší rozmach těžby pisku v Prosec

kých lomech spadá do druhé poloviny

19. století, těžbě písku tam předcházela

těžba uhlí v letech 1800 - 1860. Písek se

‘, .

podzemním zpLlsobem těžil i na dalších

místech Prahy a okolí (Praha-Vid oule, Tucho

měřice), podobným zpusobem se dobývala

opuka na Mělnicku (mezi obcemi Vehlovice

- Mlazice) a ve východních Čechách.

Naproti tornu povrchové pískovcové Lomy

se nacházejí prakticky v okolí každé obce

a dobývaly se v nich vesměs stavební kvád

ry (štuky). Rozmach lomu úzce souvisí s narustajícím počtem kamenných staveb nejprve ve městech a

v proběhu 19. století také na venkově. Povrchové lomy se proto nacházejí v okolí každého města (např.

Česká Lípa, Nový Bor, Mimoň) nebo vesnice; někdy obsahují data ukončení těžby. Jen výjimečně byly

štuky dobývány i podzemním zpusobern, duvodern mohl být nedostatek povrchových skalních výchozu

(Skalice u České Lípy) nebo charakter horniny (údolí Plakánek na Sobotecku).

Zajímavými památkami historické krajiny jsou pozustatky prospektorské činnosti v kvádrových pís•

kovcích vraném novověku (16. — 17. století), jež nacházíme obvykle v místech s výrazně viditelnými žele

zitými vrstvami v hornině či limonitovou kůrou na povrchu (tzv. pískovcový železivec). Z nedávno doku

mentovaných lokalit stojí za zmínku např. Stříbrné stěny u Hřenska s tesanou štolou dlouhou přes 32 rn

či archeologizovaná šachta (datována letopočty 7567) pod skalním převisem v poloze Za Kolištěm

u Jetřichovic. Vzhledem k odlišnému horninovému prostředí, na rozdíl od Šluknovska, Lužických, Jizer

ských nebo Krušných hor, nemohlo být České Švýcarsko pro

rudy, barevné a cenné kovy příliš přínosným územím. Jejich

______

aktivity lze vysvětlit dobovými znalostmi rodící se vědní disciplí

ny geologie, vycházející zatím jen z terénních zkušenosti horní

ku, huťmistru a z alchymistických experimentů.

Od druhé poloviny 79. století až do 30. let 20. století se obje

vují pokusy o vyhledávání a těžbu uhlí (Českolipsko, Český ráj

- např. Kozákov či mezi Kněžmostem a Branžeží), maximálně

se ale jednalo o malá a nekvalitní ložiska.

Ze staršího novověku je dnešní podoba většiny propustí

a podzemních náhonů nesčetných rybníku, z nichž některé

Braniborská jeskyně u Starých Splavu na Českolipsku — rytina
pod skalním převisem připomínající úkryt obyva tel (‘, úředník,
rychtář a obecní lid‘) v období 1. slezské války (r. 1741). Dokti
mentováno v rámci dlouhodobého vědecko-výzkumného úkolu
historického oddělení Vlastivědného muzea a galerie v České
Lípě „Dokumentace skalních nápisu, rytin a dalších prvku his
torické krajiny severních Čech“. Foto P. Jenč, 2004.

______________________________

- -‘ť

j!

Jedna z galerií rytin pod Stříbrnýmí stěnami někdy nazý
vaná jako „alchymistická rovnice“. Symbol hruškovitého
tvaru představuje loutnu, případně křivuli (dosud jediná
známá soudobá analogie byla zjištěna autorem snímku
v areálu hradu Valečov v Českém ráji. Foto P. Jen Č, 2003.

prospektory hledající kvalitní železné
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jsou středověkého původu. Zatím nejstarší, rytým letopočtem datovaný podzemní náhon (r. 7528),

známe z Rozprechtic u Dubé. Jeden z nejzajímavějších náhonů, složený z hluboké vytesané průrvy

a dvou tunelů, vznikl v polovině 17. století v Novinách pod Ralskem (,‚Průrva Ploučnice) na Českolip

sku; podstatně rozsáhlejší systém se nachází v Lužických horách (Naděje — Mařeničky; 78. století až

7945). Jedinou rybářskou propust v Českém ráji nalezneme v ůdolí Kněžmostky u Branžeže-Nové Vsi,

do skály byla vytesána nejpozději v 1. třetině 19. století. S náhony souvisejí mlýny, ktnré ve skalnatých

údolích bývaly nezřídka zčásti (výjimečně i zcela) vytesané v pískovci nebo mívaly alespoň do skály vyte

sané hospodářské objekty — Krvomlejn v Kokořínském dole, mlýn Palác u Tubože, Suchý mlýn u Nosá

lova na Kokořínsku, Zourov v údolí Zábrdky u Hlavice, mlýn v horní části údolí Veseckého Plakánku

v Českém ráji, Dolský mlýn v Českém Švýcarsku a mnoho dalších. Některé z těchto objektů přestaly

plnit svou funkci teprve po skončení druhé světové války s odsunem německého obyvatelstva.

V celém průběhu novověku pokračovalo příležitostné využíváni jeskyní a převisů. Sloužily v neklid

ných dobách jako útočiště, např. za třicetileté války (možná převis Berča u Drhlen), v období protire

formace (pravděpodobně tesané místnosti středověkého hradu Drábské světničky), slezských válek

(40. a 50. léta 78. století — např. Velký Pelíšek pod Mužským, Stará forota u Žehrova, Braniborská jes

kyně u Doks), války prusko-rakouské 7866 (Český ráj, Českolipsko, České Švýcarsko). Do jeskyně

Stará kancelář v Adršpašsko-Teplických skalách měly být za slezských válek uschovány vrchnostenské

dokumenty, stopy podobného využití

nese pukknový labyrint Stará forota

u Žehrova v Českém ráji. Skalní dutiny

bývaly také využívány lidmi na okraji

společnosti, a to prakticky až do histo

rické současnosti; od 90. let 20. stole-

Pokus o rekonstrukci pracovního

postupu výroby brusných kotoučů na

základě stop pozorovaných při hraně

klokočské kuesty u Turnova.

Autor R. Mikuláš (GÚ AV ČR Praha).

Převis Válečníků u Jetřichovic v Českém Švýcarsku představuje z hlediska historických skalních rytin

jednu z nejvýznamnějších lokalit na severu Cech. Soubor rytin z 78. stoletíje zajímavý především vyob

razením 5 lidských postav držících v ruce šavli, hůl nebo pušku; z dalších rytin uveďme např. křížky, mi
ciály s letopočty, zvířata. Dokumentovali P. Jenč a V. Peša, 2007. Měřítko pod obrázkem odpovídá 7 m.
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Český ráj - přírodní rezervace Příhrazské skály.
Stěna jeskyňky kulovitého tvaru (vstup jen maxi
mámě 65 cm vysoký, prostor pouze pro jednoho
klečícího člověka) zdobená iytými křížky latinské
ho typu. Dutina, pracovně pojmenovaná „Kaplička
pod Uněm‘, plnila s největší pravděpodobností
v 18. století funkci přírodní modlitebny (předpo
kládaná souvislost s 20 m vzdáleným jeskynním
výklenkem Uňo). Foto P. Jenč, 2003.

tí se opět setkáváme s útulky bezdomovců, ti se

však soustřeďují více na tesané podzemí v blízkos

ti větších sídel. Za druhé světové války byly vyhle

dávány především menší a dobře skryté jeskyně

a převisy (Kokořínsko, Český ráj - např.

v oblasti Mužského se na sklonku války ukrývalo minimálně 713 uprchlých válečných zajatců). Jiné

výrazné stopy využívání převisů souvisejí s výrobou smoly a dehtu, která je doložena řadou lokalit v Lab

ských pískovcích (např. Jetřichovice — převis Válečníků obsahuje i cenný soubor rytin z 78. století).

Pestrost využívání pískovcových jeskyní dokreslují tzv. brusírny nad osadou Záborčí v Českém ráji. Tra

dovaný místní název a zejména miskovité prohlubně kruhového půdorysu tu dokládají dobrušování

(popřípadě finální stádium výroby) brusných kotoučů v 79. až prvních dvou desetiletích 20. století.

S narůstajícím turistickým ruchem se některé skalní dutiny staly oblíbenými výletními cíli a přímo pod

převisy vznikaly hospůdky (Balzerovo ležení a Kuhstall v Českosaském Švýcarsku).

Smutnou kapitolu lidských dějin nejmladšího novověku připomínají důlní díla z období druhé 3věto-

vé války — protiletecké kryty (Cvikov) a podzemní továrny. V Rabštejně a Janské u České Kamenice bylo

v roce 7944 započato s rychlou výstavbou velkého podzemního komplexu s cílem přesunout výrobu

komponent pro stíhací letouny a vrtulníky firmy „Weser“ Flugzeugbau G.m.b.H. do podzemí a uchránit

tak zbrojní závod před hrozícím bombardová

ním. V souvislosti s touto výrobou byla v Rab

štejně zřízena pobočka koncentračního tábora

Flossenbürg (nutnost dalších pracovních sil).

Jiným příkladem jsou vznikem starší, výše zmí

něné, Pusté kostely u Lindavy, kde v největším

z podzemních lomů probíhala od listopadu

1944 výroba rychlopalných leteckých děl

(továrna Nautilus firmy WFG).

Rozvoj městského průmyslu a obecně indu

strializace přinesla zásadní změnu životního

stylu, která se odrazila i ve vztahu člověka k pří

rodě. V prvních desetiletích 20. století na

stupuje nový kulturní jev — táboření ve skalních Největší z Pustých kostelů u Lindavy (Pustý kostel

dutinách jako forma odpočinku a návratu k živo- Č. 1) — 3520 m2. Před 200 lety podzemnípiskovco

tu v přírodě. Český ráj je jednou z prvních ý lom, na sklonku 2. světové války továrna na výro

oblastí, kam tito milovníci přírody pronikají. bu rychlopalných leteckých děl, za socializmu sklad

Nazývají se skauti, záhy se přidávají neorgani- zeleniny, dnes prostory využívány pod označením

zovaní „divocí skauti“ — trampové (20. léta). Pro „motorkářská jeskyně‘. Foto Vladimír Štěpánský

trampy je charakteristické zakládání osadních (VMG v České Lípě).
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tábořišť, tzv. kempů, nezřídka s dřevěnými vestavbami pod převisy nebo v jeskyních. Tradice příleži

tostného pobytu v přírodě se masivně rozšířila zejména od konce 60. let a přetrvává dodnes. V evrop

ském měřítku představuje český tramping svérázný fenomén, avšak v důsledku škod, které s sebou při

náší, je v posledních několika letech výrazněji regulován orgány státní ochrany přírody.
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Summary

Prehistoric and historic Men in Sandstone Caverns of NE Bohemia
(Researchs in 1994 — 2003)

The landscape of the Bohemian Cretaceous Basin (Česká křídová pánev) consists in its eastern and

northeastern parts of several important units, which were settled from carly prehistory to historical

period. The most important among them are Labské pískovce (Elbe Sandstone rocks; including na

Uonal parks České Švýcarsko and Sächsische Schweiz), the region of Česká Lípa, and protected

landscape areas Kokořínsko, Český ráj (Bohemian Paradise), and Broumovsko.

The research combining archaeology and natural sciences has In the sandstone territories more

intensively developed only during the recent decade. Prior to this time, no archaeological finds were

known from Elbe Sandstone rocks, and only few In the Česká Lípa region. Better known was the situ

ation in Bohemian Paradise, where many excavations took place already in the first decades of the

2Oth century (particulariy in the Turnov region). About the mid lO9Oties, the modem interdisciplinary

research has been almost simultaneously started by Petr Jenč (some excavations were done together

with Vladimír Peša) n the area of Příhrazské Hills in the southwestern part of Bohemian Paradise, and

by Jiří Svoboda in the region of Česká Lípa. Researches done n the Česká Lípa region and in Elbe

Sandstone rocks between 1997 — 2007 laid foundations to a research project focusing on the study

of Mesolithic hunters, which was suppor[ed by the grant of the National Geographic Society. Both

archaeologists (J. Svoboda, L. Jarošová, V. Peša, P. Jenč) and natural scientists (mainly V. Cílek,

I. Horáček, V. Ložek) participated in the project.
Archaeological finds dating from various stages of prehistory are similar In character and distinctí

ons between them are only quantitative. The most common features attested in the rock-shelters are

hearths, sometimes only partly preserved, but usually dispersed within the cultural debris and recog

nizable only on the basis of burnt sand and charcoal concentrations. Postholes, when aUested, do not

create contours of any objects, and they have perhaps something to do with internal furnishings of the

sites. A burnt wooden screen was excavated In the rock-shelter site Dolský mlýn in Elbe Sandstone

rocks. The screen is preliminarily dated between the Eneolithic and Hallstat periods. Potsherds and

fragments of animal bones prevail among finds. From the Neolithic and Eneolithic periods are known

smaller assemblages of chipped lithic industry; silicite flakes are more rare in the ayers dating from

the Bronze Age. Among extraordinary finds we should range polished stone industry Or metal artifacts.

In comparison with the Early Middle Ages, forthe Later Middle Age we notice a rising interest In the

rock caverns. lnteresting are traces of the tar production in rock-shelters (for instance Dehtařský pře

vis near Jetřichovice; Západní vyhlídka below Malý Bezděz, Donbas near Hradčany in the Česká Lípa

region), ot a supposed usage of caves and rock-shelters for refuge In the l5th century — for instance

In the Příhrazské Hills in 1468, when the area of Mnichovo Hradiště was for several days plundered
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by the lusatian siege. A badly eroded engraving dating from the Middle Ages, and depicting a coat-of

arms, Is located in the originaly portal of castle Falkenštejn In the Elbe Sandstone rocks.

lnteresting traces were In the landscape left by prospectors searching for sandstone in the eariy

Modem Age (the l6th — l7th century), mainly In places where ferrous layers are well visible in the

rock, or where the rock surface Is covered with iimonite crust (the so-called sandstone ironstone).

Among recently documented sites we should mention Stříbrné stěny near Hřensko with a gallery more

than 30 engraving symbols, ot the qallery (dated by an inscription to 1567) below the rock-shelter Za

Kolištěin near Jetřichovice — Elbe Sandstone rocks.

An occasional usage of caves and rock-shelters continued throughout the whole modem period.

Rock caverns were used for refuge In troubled times, for instance during the Thirty Years War (per

haps the rock-sheiter Berča In Drhleny), In the age of Anti-Reformation (probably rooms of the medie

val castle Drábské světničky), the Silesian Wars (in the 40ties and 5Oties of the l8th century — for

example Velký Pelíšek below the Mužský massif, Stará forota near Žehrov — au sites In Bohemian Para

dise, Braniborská Cave near Doksy), and the Austro-Prussian war In 1866 (Bohemian Paradise, the

region of Česká Lípa, Elbe Sandstone rocks). According to tradition, In the cave Stará kancelář (Brou

movsko) were during the SiIesian Wars stored documents belonging to iocal suzerains. Till recent

period, rock caverns were aiso used by people living on the margin of society; since the l99Oties, we

can meet with refuges of homeiess, which nonetheless prefer artificiai underground spaces In the

neighborhood of larger settlements. During the Second World War, people mostly sought for smaller

and well hidden caves and rock-shelters (the Kokořín region, Bohemian Paradise — for example, at

ieast 173 fugitive war captives hid In the area of the Mužský massif In the end of the Wat). Other Inter

esting traces of the usage of the rock-shelters are associated with the tar production, which Is attes

ted several sites In the Elbe Sandstone tocks (one of them, thc site of Jetřichovice the so-called

převis Válečníků — the rock-shelter of the Warriors — is aiso remarkable for its valuable assemblage of

engravings dating from the 18th century). With the development of tourism, some of the caves and

rock-shelters became popular targets of travelers, and pubs were bulIt below some rock-shelters (Bal

zerovo ležení and Kuhstall In the Elbe Sandstone rocks).

During the first decades of the 20h century emerged a new cultural phenomenon — the camping In

caves and rock-shelters as a way of spending free time and as an eXpression of the return to nature.

Bohemian Paradise was one of the Í irst areas penetrated by these admirers of nature. They were cal

led scouts, and weme shortiy later (In the 1 920ties) followed by unorganized ‘wild scouts“ — the so-cal

led tramps. Characteristic for them was founding of camps, often including wooden constructions In

caves and rock-sheltets. The custom of occasionai spending of time In nature became vety common

particularly since the end of the sixties and has survived till our days. Czech tramping represents

a specific phenomenon In European scale, however, as a consequence of damages caused by tram-

Ps to nature, It Is In recent years regulated by authorities of the state protection of nature.
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Abstrakt

Díe Pseudokarsthöhle Knahyna

an der Grenze der Slowakeí und der Ukraine

Ján Ducár

Ďumbierska 70, 08007 Prešov kvadrod3@kvadro.sk

Pseudoka rsthó hle Knahyna befindet sich an der Grenze der Slowakei und der Ukraine. Der Haupt

ei‘ngang ist von der ukrain,schen Sejte orient/en, das Portal lat 2 m hoch unU 4 m breit. Derzweite Em

gang ist an der slowakischen Sejte, aber helm Grenzenumbau wurde zerstort Dieser kleine Eingang

diente a/s Hinausgeflogenesloch fur Fledermäuse. Diese Höhle ist umgefahr 60 m lang.

lm Jahre 7892 besuchte dieses Gebiet Jules Verne. Der Weg zu Knahyna und zur Stelle vom Me

teoritenfall (1866) ist In Vernes Roman „La Chateau des Carpathes‘ — zu erkennen.

lm Rahmen derpolnisch-slowakischen Freundschaft (Pseudokarstfachleute) wurde lm Dezember 2003

eine grosse Höhle In verlassenem Steinbruch ubers Dorí Lipowica entdeckt.

Die Höhle íst umgefahr 450 m lang und 24 m tief. Mapierung ist noch nicht beendet, weil man die

Verbindungen zu anderen Höhlen in der Nähe voraussetzt. Die Besonderheiten dieser Höhle sinU

karsttropfsteine aus der Kalzitader und die grossen Mengen von den Fledermausen.

Key words: pseudokarsthö hle, Jules Verne

Pseudokarsthoehle Knahyna befindet sich an der

Grenze der Slowakei unU der Ukraine auf der West

sejte der Bergen Stinska. Der Haupteingang st aus der

ukrainischen Sejte orientiert, der zweite Eingang st an

der siowakischen Seite, aber bei dem Grenzumbau

zerstoert wurde. Dieser kleine slowakische Eingang

diente ais hinausgeflogenes Loch fur Fiedermause.

Beschreibunq der Hčhie.

Aus dem Portal des ukrainischen Eingangs kommt

in den Hauptkorridor, dessen Lange cca 20 m lang ist.

Es schliesst mit einem Riss, deswegen ist er am Ende

nicht durchgangig. Der Hauptkorridor hal auf der

rechten Sejte drei Nebenkorridore, die zusammenver

bunden sind. Der erste Nebenkorridor hat 2 Etagen.

Zwischen diesen beiden Etagen gibt es einen grosserenen Saai. Umgefahr 5 Meter vom Ende des

Hauptkorridors befindet sich auf der Iinken Sejte em Kamin, der zur Oberflaeche fuehrt. Hier soli auch

der vorausgesetzte Eingang aus der slowakischen Seite sein. Die Höhie des Kamins ist etwa 12 m.

Der Kamin verteilt sich an seinem Ende in zwei seibststaendige Teiie. Im aiten tschechische Turisten

fuhrer von Matoušek aus dem Jahre 1920 ist interessante lnformation: bej Losung Knahyna ist das

Wort die Schlucht (tschechische Wort „propast‘). Das bedeutet, das der Boden vom Hauptkorridor

ist im Jahre 2004 anders, ais im Jahre 1920.

Die Höhle Knahyna ist ais Raubershohle bekannt. In alten schriftiichen Dokumenten aber auch in

mundlichen Legenden sinU Informationen, dass hier die Raubers iebten und das Knahyna diente ais

Versteck. Die Laenge der Knahyna — Höhle ist cca 80 m, aber diese information ist nicht punktlich,

Abb. 1 Die Sicht an Grenzenberg Stinska
mit dem Knahynahöhle. Foto: J. Ducr
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weil ofizielle Daten von ukraini

schen Speleologen fehlen, und dle

Höhle wurde noch nicht von slowa

kischen Speleologen kartiert. Es ist

Arbeit der Zukunft, und oh hofe,

dass alles (Kartierung, Beschrei

bung, Fotografierung...) gut geht.

lm Jahre 1892 besuchte dieses

Gebiet der bekannte französische

Schriftsteller Jules Verne. Der Weg

zut Knahyna — hoehle st beschrie

ben In Roman „La Chateau des

Carpathes. Jules Vetne besuchte

dle Stelle, wo rn Jahre 1866 fallte

en grosset Meteorit fiel. Dieser

Meteorit ist jetzt im Naturhistori

schen Museum in Wien zu sehen.

Das groesste Stuck st cca 300 kg

schwer.lnformationen ueber diesen

Meteoritfall hatte Vetne vom der

weltberuehrnten Wissentschaftler -

Geologen W. Haidinger von Wien. Die StelIe von

Meteoritenfall ist von Knahyna — hoehle cca 200

m entfernt auf einer Wiese.

Hoehlenforschung dee Knahyna — höhle st

sehr kompliziert, weil vor dem Eintritt In den

Haupteingang muss man dle Grenze ubertreflen.

Die Rseudokarsthöhle Knahyna ist sehr interes

sante und merkwuerdige Naturhö hle.

i‘c‘q ‘-

Abb. 2 Die Zeichnung (Skízze): Grenzenberg Stinska von

Veliky Bereznyj (Nagy Berezna), mit der gezeichneten

Meteoritfallpunkt (9.6. 7866)

- ‚\_ —

Abb. 4 Die Eintríttpartien des Knahynahö hle. Abb. 5 Die Hählenwande mít Flederma use.

Foto: J. Ducár Foto: J. Ducáť
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Specific relief of ferrugínous sandstones and
sínters I1 forthem Bohemia

Jiří Adamovič
Geologický ústav AV CR, Rozvojová 135, 165 02 Praha 6, Czech republic, adamovicgli.cas.cz

Cretaceous sandstones cemented with goethite and/or hematite have been described from severai
hundred sites in the northern part of the Bohemian Cretaceous Basin. The infIuence of sandstone fer
ruginization on andform deveiopment has been discussed since very early times (eg., Müller 1928,
Czech translation 2002). Geoiogical significance of the ferruginization process was recently asses
sed within a special project the results of which were summarized in two monographs (Adamovič and
Cílek eds. 2002a, b).

In regions of young voicanic activity (Ohře Rift, Eibe Zone), ironstone occurrences are spatialiy asso
ciated with basaitic bodies, mostiy dykes, with the most favourable structures being brittle shear zones
transectingformeranticiines. lronstones aiso accompanyfauits in areasfree of young voicanics (Brou
mov area). As suggested by ironstone mineralogy, petroiogy and geochemistry, iron precipitated from
warm iow-pH fluids mobiiized during periods of increased heat flow in the Earth crust.

Morphoiogicai types of ferruginization products inciude subverticai tabuiar bodies (type 1), complex
concretionary and tube-iike forms (type 2), subhorizontal strata-parallel bodies (type 3) and isolated
enclaves (type 4), in addition to widespread reddish pigment in sandstone (type 5). Type 1—3 ironsto
ne bodies markediy contribute to the shaping of macro- and mesoreiief in sandstone iandscapes, but
the recent studies aiso reveaied a wide variety of microreiief structures specificaiiy bound to ironsto
nes. These inciude concentric, onion-like arrangement or gariand-like arrangement of ferruginous la
minae, ferruginous curtains and ridges accentuating fiowlines of iron-bearing hydrothermal fiuids,
mammiform surfaces and button-Iike apophyses on joint pianes, matrix-ľke patterns on joint planes or
goethite ienses attached to joint pianes. Some ironstone outcrops are facetted by wind erosion and
surrounded by numerous ironstone Dreikanter in Quaternary sandy Ioams.
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Notes on the origin ot strata-bound caves

Of the Klokočí cuesta

Honza Mertlík
cz499984@tisca1i.cz

The origin of strata-bound caves is generalíy described in terms of selective weathering or delami

nation of ess resistant beds. The Klokočí cuesta belongs to the Jičínská pahorkatina Highland, which

Is a part of the Bohemian Cretaceous Basin. lt les In the proXimity of the Lusatian Fault. Sandstones

of Middle Turonian to Coniacian age reach a thickness of ca. 60 m here. The cuesta Is characterized

by the presence of many strata-bound caves. The caves, however, did not develop on ess resistant

sandstone beds. They can be assumed to have formed on surfaces with bedding-parallel tectonic slip,

as suggested by finds of tectonic mirrors and their fragments In the caves.
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Selected weathering forms and pseudokarst features
of sandstones in the Bohemian Switzerland National Park

Zuzana Vařilová
Bohemian Switzerland National Park Administration, Pražská 52, CZ-407 46 Krásna Lípa,

Czech Republic, z. varilova@npcs.cz

Specific sandstone relief and the related rich biodiversity are preserved in the Bohemian Switzerand National Park, NW Bohemia. This area constitutes an integral geological and geomorphic unitbuilt by massive, subhorizontally stratified sandstones of Cretaceous age. The National Park is a rugged country with plateaus and deep canyons, rock cities and labyrinths, rock walls, shelters, ledges,chimney rocks, rock windows and arches. Microforms are represented mostly by honeycombs, rockcavities and pse udokarst karren. The sandstone relief is controlled by a number of factors includingtectonic structures, lithologically conditioned selective weathering, exposure to climatic/microclimaticfactors and bioerosion. A significant role in the geomorphic history in this area was played by surfacehardening and salt weathering in combination with mass movements.
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