CAVES FORMED IN THE VOLCANIC ROCKS OF HUNGARY

by
GY. SZENTES

A minor part of the caves develops in non-karstic rocks: in general, these are cavities
of smaller dimension brought about by different geological processes. Among them
the most important are those formed in volcanic rocks. A part of these was formed simul-
taneously with the volcanic activity and rock building: thus they may be looked upon
as primary formes, while another part of such caves was formed by secondary (tectonical,
erosional etc.) processes, independently of the volcanic activity. Of course the cavities
brought about by primary processes deserve the greatest interest: some of them may
reach —in exceptional cases — very great extent and dimensions.

Let us try to systemize the cavities of volcanjc rocks. I

I. Cavities formed by primary processes:

1 Lava-caves,
2. Cavities in connection with an emptying eruption,
3. Cavities caused by the expansion of gases and water vapour.

Il. Cavities formed by secondary processes:

1. Cavities brought about by mass-movements, such as
a) atectonical movement,
b) tectonical movement and
c¢) falling in.

2. Cavities subjected to further enlargment.

11 Lava-caves develop mostly in basalt- or basaltoid-rocks, where the viscosity
of the melted rock-material is low and its flow is rapid: their development is connected
with the lava-flows. The surface of the running lava solidifies quickly and under the
thin crust the melted material continues flowing. On a certain point of the hillside the
lava-stream becomes tapped and the level of the red-hot melted material sinks, leaving
a cavity behind. The temporary level of the sinking lava is indicated on the sidewalls
of the cavity by markings brought about when the lava-supply is no more able to supply
the melted mass flowing out of the cavity.

In connection with the foregoing, another possibility of lava-cave-forming is also
known, i.e. when the lava-stream ends in “toe-like” protrusions. The volume under
the plastic or very thin crust is filled with red-hot melted material, and the smallest
fissure gives the opportunity for the lava to flow out and leave a cavity behind.



1.2. Emptied cavities of lateral craters can be formed on the slope a of previous
volcanic construction so that the slope of the mountain opens and lava will flow out.
The mechanism is similar to the formation of the lava-caves but they differ from them
in that the walls of this kind of cavities are not necessarily formed by lava solidified
earlier, but it would by pyroclastic material as well. The lava-material elaves these
cavities by means of effusion.

In Hungary no lava-caves or cavities connected with emptied eruption have been
recorded. The cause for this may be that the volcanic activity producing our basalts
and basic andesit rocks took place at such an ancient time (Miocene) that the cavities
while being present surely at a time, had been eroded without leaving a trace.

1.3. The third group of caves connected with primary processes is formed by the
pressure of volcanic gases and vapours. The viscosity of the lava-material of the rocks
containing the cave must be low also in this case, but if the pressure of the gases is suf-
ficiently high, caves might be formed also in rocks of a lesser basic character. Thus such
caves may occur — besides basalts —also in andesites.

There are traces of the occurence of such “gas-bubble”-caves in Hungary too.
L. Jugovics thinks that the basalt-cavity of “Barmii Kisk6” (near Salgotarjan) is of
such origin. The acvity of 12 m length and 5—6 m width was formed in bubbled-basalt;
according to Gy. O zoray tectonical (perhaps mass-movemental) and post-volcanic
effects might have played an important role in the formation of this cavity.

We succeeded to observe a bubble-cave of 3 m diameter in a quarry opened in
the vicinity of SGmsonhéza {Cserhat-mountains) ; the cavity has been extracted completely
since then. It was formed in one of the andesite lava-flows (Miocene) alternating with
tuff-benches (Fig. 1.): its walls were covered by carbonate-minerals. At the same place
we could observe some minor cavities (with a size of few decimetres), too (Fig. 2.).

At the W-side of Métrakeresztes on the valley-side a small bubble of about 1 m
diameter could be observed as set free by erosion. The small cavity was formed in one
of the lava-flows of the andesite series of the M(/ra-mountains (Fig. 3.).

Il. With the caves formed by secondary effects the process forming the cave does
not depend immediately on the volcanic activity. The indirect connection is furnished
by the quality and physical properties of the rock and its structure brought about in
the course of the activity (bankedness, jointing etc.). This kind of caves can be observed
not only in lava-rocks, but in volcanic tuffs and agglomerates, too.

Such caves are not typical for volcanic rocks, since they may be formed in the same
way either in karstic or non-karstic rocks too. They may become characteristical owing
to certain phenomena connected with volcanic rock-structure (jointing, ban-
kedness, volcanic tectonics, special bedding forms) or effects (e.g. postvolcanic activity).

11.1. a) During the movements of volcanic rocks —tectonically or in some other
way —rift-cavities are formed. A frequent case of non-tectonical movements is sliding.
During this —in a favourable case — a fissure with triangle-shaped cross section will
be formed on the boundary of the remaining and of the shifted rocks. The sliding is
caused in most cases by the alternation of lava-rock or agglomerate and tuffs. Perpen-
dicularly to this an important quantity of rock breaks off and separates from the bedrock.
The process takes place —as a rule —on the boundary of the tuff which became clayly
and is favoured by the jointing forms perpendicular to the sliding. The phenomenon
takes place on steep slopes. .
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Fig. 1. Gasbubb le-cavity in one of the Mio
cene andesite lava-flzw of the quarry
of Sdmsonhaza (Cserhat-mountains).
The diameter of the cavity is about
3 m; It has been destructed after the
survey (1966) in the course of mining
operations. (Foto by Gy. Varga).

Fig. 3. Gasbubble-cavity in andesite near
Matrakeresztes (Foto Gy. Szentes
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Fig. 2. The cave of gasbubble-origin of the quarry of Samsonhaza in andesite (Foto by Gy.
Varga).

In the P/V/s-mountains, on the North-side of the K&hegy at Ponmz, there is the so
called Ktfsas-rift-opening as well as three minor cavities (Figs. 4—b5.). The open rift
of 33 m length, and the cave Ill. (of 23 m length) starting from this, then the cave II.
(of a length of 20 m) and cave 1. (15 m) connected with it were formed during an approx-
imately NE-SW-shifting of arched character. The steep rock wall above the caves
— consisting of andesite agglomerate — is the bedrock, along which the rock-mass
tumbled down perpendicularly to the sliding. When moving on towards the valley a
chaotic piling up of agglomerate rock-blocks indicates the landslide. The valley shows
the clayed andesite-tuff furnishing the sliding surface. The movement is still going on
and one can observe quite recent fissure crossing the roadway. The cave Ill. shows
well the characteristical triangle-shaped cross section. In the cavities themselves three
are many collapses, thus causing their destruction sooner or later. The sliding sets in
motion and disintegrates vast rock masses.

In the same way developed the longest volcanic cave — known for the longest
time — of Hungary, the “Csorg6-lyuk” of Agasvar. The most important part in its
development was caused by atectonic movements, although its genetics may have been
a rather complex one. J. Szab 6 organized an expedition in May 1869 for its study
and mentioned its development by sliding. He writes: “It was formed in the pumice-
conglomerate so, that the whole layer-complex was in continuous, slow sliding towards

120



‘Rem-peol 7 yred M ‘SsiuswisAowW U323l Bunealpul sainssiy ¢ ‘Buipis ayp Buisnes
Jnisusapue AsAe|d ayl JO SaINSO|ISIP | ‘PaMIYS SSew 204 (H ‘sbulpuno.lns 1e)y alow (9 ‘Buiplis ayr Bunedipul jlem-a0l dasls 4
“I11 9ABD '3 || aARD i@ | 9ABD 1D “G B4 ul umoys ajiyold [eolbojosh :g—y ‘ABaygd| JO LLI-SeSeA SU) JO SSARD JO BWBYIS

121



"Jnislisapue pake|d :3 ‘sayousq aresawo]Buod ayisapue :q ‘Buipiys
JO Uon2aJIp D ‘PaYIYS SSeW-XJ0J g ‘UMOpP-eaiq Jo aull v v B4 Jo g—Vv aul] Buoje spjoid [edibojoss G Bi4

tébaq o»

122



the bottom of the valley”. The separation is indicated by tectonic lines, which were
brought in connection by Szab ¢ with andesite volcanoes coming up later. Thus the
genetics of the cave-system have been outlined by him in their main lines.

A. Székely determined the length of the cave (139 m) but did not agree with
Szab ¢ in that the tectonical preformation took place during the volcanic outbreak.
He deduced the main lines (NE-SW) from faults at the end of the Pannonian age.

The investigations of Szabd have been verified by recent geological studies.
Along the Csorg6-lyuk an andesite and clayed tuff-series of Helvetian age is running,
upon which a hard dacite-tuff was settled, containing the cave, too. This tuff is less dis-
integrated (at best on its surface), it is rather stable as against the rhyolith-tuffs which
show a strong tendency of becoming clayed. This complex was broken through by the
parazite cone of the Agasvar bringing about a strato-volcanic pyroxenandesite. The
volcanic activity produced by all means important tectonical movements, thus determin-
ing the basic directions of the cave-building. This does not exclude — of course —the
renewal of the faults by late Pannonian movements.

The sliding took place on the surface of the Helvetian tuff and andesite becoming
clayed and this process was greatly favoured by the water seeping in along fissures.

At some 150 m distance from this opening there is a thin fissure which is in connection
with the area mentioned above showing mass movements.

A non-tectonical mass movement can be brought about by the destructive action
of external forces too. On the W-border of the basalt-cover of the Kovacsi-hill on the
Balaton-highland some minor cavities can be observed (Kilkamra, Vadlanlik). As a
matter of fact we are dealing here with cavities between rock-masses fallen from the
brim of the basalt-cover. The huge basalt masses were broken down, because the loose
Pannonian sand representing the bed-rock of the basalt was taken off by deflation and
the rock layer has broken in owing to its own weight.

This geological structure is characteristical for the basalts of the Balaton-highland
so that similar phenomena can present themselves at other places too. So was developed
the Pokollik of Kapolcs (41 m long) on the SE-side of the basalt-cover of the Bondoro-
hill.

Generally, on steep rock-walls consisting of andesite agglomerate the erosion can
bring about a situation where lesser or greater blocks may break away and so rift-
labyrinths and between the blocks some cavities may be formed. That is the case e.g.
with the Zsivany-cave lying on the southern slope of Dobogokd. Today we can find
only the rifts here, while of the one-time cavities only some traces can be observed.
There are also some minor cavities to be found between the agglomerate-masses at
the slope of Godo-var in the Borzsény-mountains.

Il. 1. b) The tectonical cave-formation is also important in the volcanites. The
role of tectonics must be emphasized here also in connection with the preforming effects.
The movements may prepare the slidings, they may give way for the enlarging effects.
In case of a favourable harmony between the fracture-lines and jointing forms better
conditions may be provided for the cavity-forming.

We have to take into consideration three tectonical phases of volcanism. From
them these are the most important for us, which —according our suppositions —favour
the forming of the caves.

a. The prevolcanic tectonism prepares the volcanic activity and along the structural
lines the magmatic activity will start. In that case there is no possibility of cave forming.
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R. The synvolcanic tectonism in the course of the magmatic activity moves the
rock-masses. The products of the activity destruct —as a rule — the cavities formed
by it. Nevertheless, there is a possibility of preformation of primary caves, e.g. volcanic
channel-formation etc.

y. At times of postvolcanic tectonism there is an opportunity for cavity-forming.
In the vicinity of a resting or extincted volcano there are still active movements working
along the fault lines, thus forming rift-like cavities. If the activity interrupts, the cavities
can remain for geological times.

Such cavities can be found in a great number on the areas of extincted volcanoes, thus
in Hungary too. Here are some examples.

On the slope of the Var-hegy of Tatika —along a tectonic rift of N-S-direction —
the Remete-cave (20 m long) was formed.

On the Kovacs-h\\ — mentioned above —in the greatest basalt-quarry a rift-cave
of tectonic origin opens.

In the P/7/s-mountains, 800 m SW from Dobogdkd there is the Hideglyuk-cave which
is in a filled state at present. It was formed along the fault-lines of the andesite.

Also in the P/V/s-mountains, in the coarse-grained andesite-tuff of the Bolcsé-hill, the
[folevAYT7-rock-cavity was formed (20 m, in form of a mountain-chimney) along a fault
of NE-SW-direction.

The Saskd-cave opens N of Szentendre on the SE-slope of the Nyerges-hill along a
tectonical-fault of the andesite-tuff. It has been enlarged artifically: its length is 46 m.

In the vicinty of the Kamor-peak of the itorzscwy-mountains open —slooping down-
wards —the rockrift of Kadmor (5 m) and near to it the A7i//76/~“foxhole” (12 m long) and
a few minor cavities in the surroundings. All these caves were formed in an andesite-agg-
lomerate along tectonical lines and show traces of an enlargement of unknown artifical
origin.

In the course of exploitation of the Rézsabanya in the Bérzsény along the ore-vein
a large rift of tectonic origin was found enlarged by hydrothermics. We will return to
this later.

On the slope of the Baglyaskd at Salgétarjan along a tectonic line of N-S-direction
a 7 m long cavity was formed in the basalt. The cavity was supposedly modified by the
effects of postvolcanic gases and vapours as well as by secondary collapses (Fig. 6).

On the Mii/ra-area there is a small tectonic rift of ENE-WSW-direction in rhyolites
on the slope of the Csakké near Gydngydssolymos: it is not longer than 3 m.

On the /(*-highland representing the S-protrusion of the Agar-peak of the Balaton
highland a cavity of 8—10 m length is to be found in basalt -tuff.

In the surroundings of Egerbakta we find a rift of 4 m length formed in diabase.

1.1 ¢. The developed cavities can later be enlarged by collapsing. This is at first true
for the arched structures, therefore we encounter it most frequently in case of the pri-
marily formed volcanic caves. The collapsing of the roof produces new openings and
cavities: sometimes the entrance of the cave is formed by that. In Hungary no such cave
is known, only the basalt-cavity of the Kiskd of Barna was modified somewhat by co-
llapsing.

11.2. Now | would like to review briefly the secondarily enlarged cavities in volcanic
rocks. The enlarging activity is going on along a volcanic cavity previously formed, or
along a structure. E.g. a thin tuff-bed settled between lava-benches can be washed away
by water, thus leaving a flat cavity behind (Fig. 7.). Or the water flowing down a terrain
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Fig. 6. Basalt-cavity of Baglyaské (Foto Gy. Varga).

Fig. 7. Cave development by erosion in volcanic rocks. A: lava-rock, B: remnants of an
embedded thin tuff-bench, C: faults, D: direction of water-flow and sweeping.
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consisting of alternately softer and harder rocks can attack the softer rock and so small
cavities can be formed. That was the case with the Karolina-trench in the Pilis- and with
the cavities of the Rdzsa-bTook in the Bérzsdny-mountains : both were formed in andesite-
tuff.

On slopes consisting of lava-benches and soft tuffs the tuff can be taken off by the
winds and a small cavity remains. We find this on the Kiské-rock-ledge (SE from the
Kékes at a distance of 3 km), where a cavity of 2—3 length was formed. In the Méatra-
mountains, on the E-border of the Benebérc, along the fault of andesite-tuff, the Nagy-
parlag-rock-cavity was developed, supposedly owing to the effect of temperature-
oscillations.

The postvolcanic vapours and hot waters can exerce —along the surfaces previously
formed —an enlarging influence owing to their chemical effects. Such caves are, however,
rather rare, since the vapours and gases cause the precipitation of minerals which —as
a rule —fill in the cavities completely.

Such en effect was working to a certain extent in the basalt-cavity of the Kiskd of
Barna. But the most interesting case is the andesite-cavity of the Rézsabéanya in the
Bbrzjo/ry-mountains. This rift —formed in decomposed andesite —of a length of about
8—10 m, width of 2—3 m and height of 4—5 m was detected in the course of mining
operations. The cavity was formed along a tectonic line in the zone of the ore-vein and
its walls are covered with ores and accompanying minerals.

Finally 1 would like to emphasize that the aim of my study was to draw the attention
to the interesting speleological and geological features of the cavities of such type of
Hungary. At the same time | would like to thank Mr. L. Sché nviszky for his help
in looking for and studying the Hungarian cave-occurences.
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MAGYARORSZAG VULKANI KOZETEIBEN KELETKEZETT
BARLANGOK

Osszefoglalas
SZENTES GY.

A szerz6 a dolgozatban ismerteti Magyarorszag vulkani k6zeteiben keletkezett bar-
langokat. Ismert médon rendszerezi ezeket a képz6dményeket. Megkiildnbéztetlink els6d-
leges és masodlagos Uregeket. Az els6dleges lregek a vulkani miikodéssel kozvetlen
kapcsolatban jonnek létre és a kovetkezd fajtakat ismerjiik: lavabarlangok, Uritett erup-
ciéval kapcsolatos Uregek, gazok és vizg6z kiterjedése altal keletkezett lregek.

Ebbdl a csoportbol Magyarorszagon csak a gazok és a vizg6z kiteijedése altal 1étre-
jott tiregek ismeretesek kis kiterjedésben Matra-hegység teriiletén. Lava és Uritett erup-
ciés barlangjaink nincsenek, illetve lepusztultak, mivel a vulkéani tevékenység Magyar-
orszagon igen régen (miocén) jatszodott le és az igy az erdzi6 az idék sordn megsemmi-
sitette azokat.

A masodlagos Gton vulkani kézetekben szamos ireg jott Iétre Magyarorszagon.
Atektonikus, tektonikus és beszakadasos tomegmozgasok Utjan, valamint tovabbtagitas
altal. Ezek az Uregek elvileg barmely szilard k&zetben keletkezhetnek, azonban a vulkani
k6zetek specidlis telepulés modja (elvalas, padossag sth.) tag teret biztosit képz6désikhdz
Atektonikus cslszasos Ureg a pilisi Fastf.y-szakadak és az dgasvari Csorgélyuk a Matraban
(139. m. hosszu).

Tektonikus Uton keletkezett a tatikdi Var-hegy oldaldban a Remete-barlang és a
PIYIs-hegységhben a Kolevkai-sziklaiiTeg. A beszakadasos tdmegmozgasok inkabb csak
maédositottdk ezeket az Uregeket. Masodlagosan tagult hévforrasok hatdsara a borzsonyt
banyéaszkodas sordn az andezitben feltart lreg. Falait kvarcos-érces asvanykivalasok
boritjak.

DIE IN VULKANISCHEN GESTEINEN ENTSTANDENEN HOHLEN

VON UNGARN
Zusamenfassung
von
GY. SZENTES

Verfasser bespricht zuerst die —allgemein angenommene — systematische Klassi-
fizierung dieser Héhlenbildungen. Es werden dabei primare und sekunddre Bildungen
unterscheidet. Die priméren Bildungen entstehen in unmittelbarem Zusammenhang mit
der vulkanischen Aktivitat und werden wie folgt unterschieden: Lavahdhlen, Hoéhlen
in Zusammenhang mit einer entleerenden Eruption und Hohlen, die durch die Aus-
dehnung von Gasen und Wasserdampf hervorgerufen werden.



Aus dieser Gruppe sind in Ungarn nur die durch die Ausdehnung von Gasen und
Wasserdampf entstandenen Hohlen aufzufinden, und zwar in kleinerem Ausmasse im
Matra-Gebirge. Lava-Hohlen und Hohlen mit entleerender Eruption sind nicht vorhanden
oder sie wurden vernichtet, da sich die vulkanische Tétigkeit in Ungarn in sehr alten
Zeiten abgespielt hatte (in der Miozéne) und die dann entstandenen solche Hohlen im
Laufe der Zeit durch Erosion zerstort wurden.

Im Gegenteil dazu entstanden in Ungarn sehr viele Hohlrdume in vulkanischen
Gesteinen auf sekundarem Wege, und zwar durch atektonische, tektonische und Ein-
bruchs-Massenbewegungen, sowie durch weitere Ausweitung. Solche Hohlrdume kdnnen
prinzipiell in allen festen Gesteinen entstehen, aber die spezielle Lagerungsweise der
vulkanischen Gesteine (Trennung, Bankbildung usw.) bieten einen weiten Spielraum flr
ihre Bildung. Ein Beispiel eines atektonischen Rutsch-Hohlraumes ist die Kdias-Schlucht
im P/7/s-gebirge und das Csorgd-Loch von Agasvar im A/d/ra-Gebirge (Lange 139 m).

Tektonisch entstandene Hohlrdume sind: die Remete-Hohle an der Seite des Schloss-
bergs-Tatika und der Kolevka-\\o\\\vaum im P/7/sgebirge. Die Massenbewegungen wegen
Einsturze brachten meist nur geringe Modifikationen mit sich. Ein Beispiel eines durch
Warmquellen sekundar erweiterten Hohlraumes ist der Hohlraum, der im B&rzsony-
Gebirge durch Bergbauarbeiten aufgeschlossen wurde. Seine Wéande sind mit Mineral-
ablagerungen von Quarz- und Erz-Charakter bedeckt.

MEWEPLl BEHTPUM OBPA3OBABLUMECHA B BY/IKAHWYECKUX
MOPOJAX

Pe3stome
JNEPAb CEHTELL

B cBoeii paboTe aBTOp pacCMaTpMBaeT Mellepbl, 06pa30BaBLINECs B BY/IKaHU-
yeckux nopogax BeHrpuu. Knaccudukauuio 3Tux 06pasoBaHWil MPOBOAUT W3-
BECTHbIM cnoco6oM. OH pa3nnyaeT NepBblYHbIE U BTOPUUYHbIE NONOCTMW. MepBbly-
Hble MONOCThI NOSABNATCA B HEMNOCPEACTBEHHO CBA3N C BY/IKAHUYECKON AeaTellb-
HOCTbIO; CPeau HWUX W3BECTHbI CNeAylolMe BUfbl: NaBOBLIE Melepbl, NOA0CTH,
CBAA3aHbl C 3PPYNTMBHBLIM WU3NMSHUEM U 06pa3oBaBlIMECs B pe3ynbTaTe pacllu-
PeHWs ra3oB U BOASHbLIX NapoB.

B aToii rpynnbl B BeHrpuu N3BecTHbI MWL NONOCTW, KOTOPble 06pa3oBanuch
nyTeM paclWUpeHWs rasoB W BOASHLIX NapoB, UMetoliMe HebOo/bliNe pasMepbl U
Haxogsuinecs B ropax MaTpa.

N1aBOBbIX W, BO3HMKILUMNX NyTeM 3pPYNTUBHbLIX U3NUAHWIA, Mellep y Hac HeT,
BEPHEe, OHW WCYe3NM, NOCKONbKY BYNKaHWuYecKas [esaTenbHOCTb B BeHrpuu mpo-
Tekna o4YeHb AaBHO (MWOLLEH) W C TEYEHMEM BPEMEHU 303U YHUUTOXMNIA KX.

MHOrouMcNeHHbIe MOMOCTU B BYNKAHWMYECKUX MOPOAax BeHrpum BO3HMKAM
BTOPUYHBIM MNyTeM: TEKTOHUYECKMM, HETEKTOHWYECKMM W MpocefjaHMeM Mmacc
nopof, a TakXe 3a CYeT JaNbHeillero pacnpeHns. TeopeTuueckn 3T MycToTbl
MOFYT BO3HWKaTb B Nt0GbIX TBepAbIX (paclienneHne njacTta, ycTyn v T.4.) AaeT
WWPOKYI BO3MOXHOCTb K WX 06pa3oBaHuMto. M0N0CTb BO3HUKLIAA B pe3y/bTaTe
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HeTeKTOHUYECKUX ABUXEHWIA — aBpar Bawaw B arawsapckuii Yepretok B MaTpe
(gnuHoin 139 m).

TeKTOHMYEeCKUM MyTem BO3HMKAM newepa PemeTe Ha CknoHe ropbl Bap
(TaTuka) n newepa Kaneska B ropax u Hum. TpocefaHnsa Macc nNopoj ckKopee
NN U3MEHANN 3TU NONOCTU. BTOPUYHO pacwimpunach noj BAUAHWEM Tepmalib-
HbIX BOA, MONOCTb, BCKPbITas B aHfe3nTax B npouecce GEP>KEeHBLCKUX FOpHO-
PYAHWYHbIX PaboT. Ee CTeH MOKPbLITbI KBAPLOM M PYAHbLIMU MUHEpanamu.

GROTOJ ESTIGINTAJ EN VULKANAJ STONAJOJ DE HUNGARIO

Resumo
GY. SZENTES

La altoro konigas la grotojn estigintajn en la vulkanaj stonajoj de Hungario. Li
ordigas ilin lau konata sistemo, distingante primarajn kaj sekundarajn kavernojn.

La primaraj kavernoj estigis en direkta interrilato kun vulkana funkciado; ni konas
la sekvantajn specojn: lafogrotoj, kavernoj koneksaj kun malpleniginta erupcio, kavernoj
estigintaj sekve de dilatigo de gasoj kaj akvovaporo.

En Hungarlando el tiu grupo estas konataj nur malgrandaj kavernoj, kiuj estigis
sekve de dilatigo de gasoj kaj akvovaporo, en la montaro Matra. Ni ne havas lafajn kaj
malplenigintajn erupciajn grotojn, pli guste ili detruigis, car en Hungario la funkciado
de la vulkanoj okazis antau tre longe (en mioceno), kaj tiel la erozio dum la paso de la
tempo détruis la grotojn.

Multe da kavernoj estigis en Hungarlando en vulkanaj stonajoj, lau sekundara pro-
cezo, nome per netektonikaj, tektonikaj, ekfendigaj movoj kaj plidilatigo. Tiaj kavernoj
povas estigi principe en iu ajn solida stonospeco, sed la speciala surlokiga maniero
(disigo, tavoleco ktp.) donas multe da eblecoj al ilia estigo.

Netektonikaj perglitaj kavernoj estas la fendego Vasas en la montaro Pilis kaj
Csorgblyuk ce Agasvar el la montaro Matra (139 m longa).

Tektonikaj estas Remete-groto en la fortikajmonto Tétika kaj Kolevkai-kaverno en
Pilis. La ekfendigaj movoj nur modifis tiujn kavernojn.

Sub la efiko de la varmegaj fontoj sekundare plivastigis la kaverno, kiun oni mal-
kovris dum fosado en andezito en montaro Borzsony. Kvarcaj-ercaj mineraloj kovras
giajn murojn.

. 129






