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Pi'CSI, M.

I. EVOLUTION OF THK MOUNTAIN AND BASIN STKUCTUKES

Hungary is situated in the middle of a basinl surrounded by tin* Alpine.
Carpathian and Dinuric mountain ranges, The roundish Pannonian Basin
is a relatively recent form, due to the Tertiary subsidence of the Variscan
basement, concurrently with the uplifting of the encircling mountains.

Prior to the evolution of the basin state, by the end of the Palaeozoic, the
Variscan basement bccame considerably shattered; its surface was subse-
quently furrowed in the early Mesozoic by parallel marine troughs of northeast*
erly trend. It was in these troughs that the Triassic, Jurassic and Cretaceous
limestones and dolomites of what arc today the Hungarian Mountains came
to be deposited. Most extensive in the Triassic, these troughs underwent
a considerable regression in the Jurassic and Cretaceous; on the surface of
Triassic rocks exposed to subacrial weathering, n needle-karst-type planation,
as well as laterite and bauxite formation, took place under a tropical climate
in the Cretaceous and partly also in the early Tertiary.

Intense volranism in the lipper Cretaceous was preliminary to the folding
up of the Carpathian mountainous frame and to the subsidence of the block-
faulted Mesozoic in the intra-Carpathian zone and in the basin interior.
In the Eocene, the previously peneplanated Mesozoic blocks subsided in a
mosaic pattern. The present-day Variscan basement formed, on the other
hand, connected masses intercalated between the Mesozoic troughs, also
during the evolution of the Carpathian frame, although parts of it were
inundated by the early Tertiary seas. |Marge portions of it. rose, however,
during the Oligocene ("indeed, some blocks of it even during the Miocene)
as medium-altitude planated mountain stumps above the Mesozoic zones
nndcr the present-day Little Plain ond Great Plains.

The most intense subsidence, and the conversion into a basin basement, of
the crystalline was likewise preceded by intense volcanism. This mcgastructur-
al-morphologieal change — the inversion of the relief — had begun in the Mio-
cene, on the Helvctian-Tortonian border. 'Hie volcanism occurred along the
marginal faults of the basin in one of the largest young volcanic girdles of
Europe. The representatives of this girdle on Hungarian territory include
the VisegrAd ond BorzsSny Mountains, the Cscrhal Hills, the Matra and
Tokaj—Zemplen Mountains. These were produced by repeated eruptions,
generally growing younger from west to east, and definitely ending in the
Pliocene. This process went 01l concurrently with the folding up of the Flysch

1Thi* Itnsin U vnriounly cnlikd th<® Cnrpnllii;ut. Pkitnonian siini Miilillr* Dnniilir laviii
Reomorplioloirirnl literature.



Carpathians and with their uplifting, balanced I»y lh« ilepwjiv and gradually
accelerating subsidence of tlic Pannonian Itaxin. With rcpiml In its crustal
structure, the Pannonian Basin has n highly peculiar, unique configuration,
whose traits have only recently been outlined hy geophysical investigation*,
seismic deep sounding in particular. According to the results of these, the
crust is 20 to 24 km thick beneath the basins, thinner than the world average;
the encircling mountain ranges which have grown out of the Alpine-Carpa*
thian-Dinaric geosynclines have n crust 32 to 60 km thick. lielow the basin,
the Moho surface forms a closed dome. Above it, the geothermal gradient
iu the busin is rather high.l The crust is thinnest where subsidence wns deepest,
Thin considerable thinning of the crust, as well as the abnormally close spacing
of the Conrad and Moho interfaces, has boen partly attributed to Tertiary
volcanism: subsidence has in turn been attributed to a mass defect beneath
the crust, brought about by volcanism (Balkny 1059, Sy.entin 19G8), A factor
presumably contributing to the thinning of the crust in the basin may luive
been the denudation of tho uppermost crustal xones. The vast bulk of the
products of denudation was rcdcpositcd in the foredeeps and in tho flysch
/one.

Although the partial subsidence of the basin hud begun iu the Upper
Cretaceous, the basin as a morphological feature catnc lo exist only in the
late Tertiary, at the time of the greatest extent of the Pannonian tea. It
became a continental basin in the gcomorphologicnl sense during the Upper
Pliocene and the Quaternary. Hence, in a tectonic and morphological sense
the Pannonian basin is a young structural basin filled by marine,und subse-
quently by fluvio-lacustrine, fluviatile and eolinn sediments, whose subsidence
was partly due to the synorogenic cruslal displacements of the Carpnthiun
upfolding and lo the volcanic eruptions in the inlrn-Carpnthian volcanic
belt.



ZUSAMMENFASSUNG DF.U VORNKOGKNKN ENTWICKLUNG UNGARNS
Gy. Witin
ZnMmmanfMiung

Die ncueren Ticfhohrungon, geophysikalischen Messungen un<l Schttrfarbeiten im Gelande
hnben ex inoglich und xognr notwendig gemacht, den geologischen Aufbau und die Entwicklungs*
gexchirhte de* init neoson Gexteinen bedeckten Untergrundes von Ungnrn neu auszuwerten.

Von <ler praknmbrixrhcn tektonixchrn Etnge, welrlio aus melireren, voneinander nicht trenn-
baren Regions de plixsement hcsteht, wimn wir wshr wenig. NVir xAhinn hierzu die epi-mexo-
metamorphen GMtfiive <Ifr Zentrnl-Karpatixrhen S«hwcll« (Znn« der Soproner krist.allmrr Ge*
Memo) und jene polymetamorphen Gexteine in epi-mcxometnmorphem Zuxtand, we.lehe *0d*
wextlioh von der haupttektonisehen Linie Zagreb— Rules iin Mecsek-Gehirge nuf der OberfUche
*u finden niiul mid im neogenen Untergrund derGroQen Ungamrben Tiefebene dureh Bohrungen
blofigelegt wurden. Zu diescr Periode, dio im Laufe mohrerer Geoxyklen muitande karn, gehfirl
aucb basisrh initiator Magmatismux (Amphiltolit, Serpontin) und syn*postl«ktonisrher Granit-
inagniatixmus (Soproner Granitgneis, Granodiorit von Szalatnak, llohrutig 3,)-

Die altpalaozoixchen Bildunccn hnben sirh entlang Stfukturen entwiekelt, welche mil den
alpidii<’hen Richtungen in grolion ZOgen flbereinstimmen. In dieser Zeit wurde die Emersion,
die nuf die nxxyntixrhcr (baiknlUeher) orogene Am folgte, durrh eine rich auf das Gebiit von
fust gan/. Ungnrn ausdchnende geosynklinale Bildung von S\V— NO-Rithlung abgelfist. die
durch dicko silurische (Ordoviuum?) pelilisch-paamniitischc und devonixche hlvptlitUidh
kiirl'nii.iim lio Sr.limentsohichten vertreten ist. Die anfanglich saure, dnnn basische Hildungen
von initinlem Vulknniamus feblen aucb bier nicbt.

Die gnnze Schichtfolge hat zwischen Devon und Unterknrbon fhretonixche Phanv) eine I'.pi-
metamorphose durchgemacbt. Narhher wirkte rich der lirb an die varisaiicho liewegunnn
knOpf. iulp gyntektonisrhe Gniniluiagmatisinux aus. Die varttrikdten Bewogungen hnben lirh
aucb in mmlir *trsrkpn Schuppuugen (jeSmwrl. Hie itcllenwtiw auftrelende stnrke retrograde
Metainiirpbo»p winl diexer llewegung zugeschrieben, Nach den varisrisclien Dewegungen init
poxUcktotiiseheMi Grunilinaginatismus und snimvjuentein Ouaryporphvr*Vulkanisniux im [*iufe
om obpivn Kariion* uud do* Penns — auxgenommen die Engcosynkiinale von Igal — Bukk>
Gebirge — ixl da» gunxo Gcbipt von I'ncarn Irorkenes Laivd gewordnn.

Wihrrnd dox alpidischcn Zykins bildcten rich dio Sediment«tion»tr6ge und cwUchcn ibnen
dio nux kriatallinen (iexteincn Ix>xiebenden sleifen Fturen entlang der Striikturen aus, die unler
dpm ICinfluQ altpaliiozoixrher und vnrixwxcbpr tektoniscber Vorrinp entxtandcn. L>cr L6ety-
Kiicken der xirb hinilirh von dor llaupUtriikturiinip Zagreb— Kulrs au»bildote; und die aus den
kristiillinrn Gesteinpn dcx prilkambrixch-nltpaliiozoixclienlifleken* der Ungimschen Sodosttie-
febene aufgpbniiten HKiekp vertrelen dio Urtixia, die in diesvr Form scbon wlilirend dc* PaUiozoi*
kuins exUticrtc.

Wahrend dcs altalpidUchen Zvkliix hnben xich der Trog dox lingaHschcn Mitlelgcbirge*, die
Fugensyuklinale von Igal— Uftkk-<«ebirge, die xich voni Karbon bis *um oberenTriax bewpgtc,
die Kugeo«ynklinale von Mecxek-Gebirge— Kixkord* und ine»o*oi*che Trog von VillAny hcrnux*
gebildet. Zwiidien ihm>n liegt der I>iery-H(ipken und nn dexxpn Sfldrand der krixtalline Riicken
von K*|>osffi— Magors und von MArAgy. Sfldustlich vom nltpnlaozoixchen HQeken der Ungnrisrhrn
.Sidoxtlierebene unterxrbeiden wir den Trog von TiitkoinlAx—Hihar. Inilialer Vulkanixmux »*t
in der Kugeoxynklinale von Igal— Bukk-Gebirge (mittlere Trias) und in der Eugeoxynklinfllo
von Mei-Kck-Gebirgo— KixkorivVx (untere Kreido) zu bcobncliten.

Die starken kompresxiven Pliaaon der auxtrixclien Bewregungen halien die mobilen Zonen
aufcinanilergeschuppt und gefaltet, aber Deeken \«m alpincm Au»muO sind nirht zuxtnnde ge-
kommen. Ausnahine i*t das Koszeg- lloboncer Gebirge, wo sich wahrschenlieh unter RinfluQ alpiner
Tektonik die Gextcine metnmoqdlisierten und die jet/ip? Schuppenxlruktur enutnnd. Der neual*
pidisrhe Zyklux bpgann mil Emersion am Anfangder Oberkreide (Turon). Dnnn folgteeincScnon*
Iranxgrrixion im Bakony Gebirge und im iisllirhen leil der Piefebeno. Im ftxtlichen leil*der
Tiefebene Flyxchhildung uixl iieutraler Vulkanixmux im Obereozin. dann eine xInrke komp-
ifssive Phase sehlossen die Oberkreide-Palaogen Zeit «b. Dnrauf folgte die dilnUtionxartige
Zentiipketung»tektonik, weh'he im Laufe dex Oligoziinx und en<llirh des Plioziinx das Knrpaten*
bevken in Bldcke zerstClekelte und so die jetzige Tisia (Pannonixrbe Maxxe) herauxbildetc. Dein
Vorganj folgte ein xub»e<juenter neutrnler und miimt, dami fiwtlor Basaltvulkanixmux.
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Carhoniferou*. 18. Continental deposit*. IV. finegrained granite porphyry. 20. Cranite of
Velence type. 21. Migmatitic granite of M.Srigy type. 22. Kpiaachimetamorphic rocks. 23.
Granite of Sialatnak type. 24. Polymctainorphic indiprriminable rock*. 25. hpiinetamorphic

rock*. 26. Granite gneise. 27. Kpi*to Mrsoional crystalline rock*
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pfccsi, m.

THE TRANSDANITIBIAN MOI' _STAINS
iiegional subdivisiiin

The individual block-faulted liorst units of the Transdanubian Mountains
ure separated by smallish basins and grabens of northwest-southeast strike,
pcrpcndiculur to the mnin trend of the mountains. The largest single unit
is the Bakony, situated north of I>ake Balaton and delimited
against the Vertes by the M6r graben. Farther east and north
there are the fault mocks and intercalated basins of the Buda-Pilis-Gerecse
group It is to this latter group that we have joined the volcanic
range 0! the Uunazug (“ Danube nook™), although in forms and constitution
it differs from them. 'Die conspicuous valley gorge of the Danube divides
the Dunazug unit more sharply from the Intra-Carpathian volcanic girdle
Ilian they are connected by morphological similarities.

Structural and morphological evolution

The Little Plain and Great Plains basins are separated by the Transdanubian
Mountains. This range has, just like the Mccsck mountains, a crystalline
basement. The long marine trough of northeast-southwest trend that devel-
oped late in the Palaeozoic was mainly filled with a sequence of Triassic
limestones and dolomites, of more or less pronounced South Alpine affinities.
Most of this trough was laid dry at the end of the Triassic, but its northern
side wus inundated by the Jurassic and Cretaceous and then also by the
Tertiary seas. Along the mountain axis, the individual structural units per-
formed a complicated ballet of subsidences and upliflings irregular in space
and time.

In the Cretaceous, however, the surface of the mountains was still rather
uniform. Under a tropical climate it was deplanated to a low but extensive
peneplain. This is proved by the bauxites and laterites widespread in tFTen
mountains. From the Upper Cretaceous onwards, in the phases of orogeny
that resulted in the folding up of the Carpathians, the Iransdanubian Moun-
tains underwent block-faulting with the development of graben subsidences
and horst-type karsled hills. In the Tertiary, the blocks uplifted to various
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altitudes wore worn down ami partly turned into marginal half-planes,
while the graben-type intramontane basins were being filled with waste.
The surface elements in threshold position were covered with gravel sheets
derived from the north and south, from tho crystalline regions which at that
time were still higher than the Transdanubian Mountains region. This state
«d affairs continued up to the end of the Miocene. It was at the end of the
Miocene, and even more in the Pliocene, that the Transdanubian Mountains
rose above their surroundings. Their present-day mean altitude of 500 m,
however, is the result of late Pliocene and Pleistocene uplifting.

Two members of the Transdanubian Mountains, notably the Bakony and
Verte*. possess highly similar structures composed of several more or less
isolated blocks. The rocks constituting them, largely Triassic limestones and
dolomites, have a general northwesterly dip. In the southern forelands of
these mountains, Palaeozoic rocks are exposed. In the Bakony, the Lower
Triassic overlies a Permian sandstone which in turn overlies a Carboniferous
phyllite Indeed, south of the Balaton even the granitic basement
is at a quite small depth below the surface. South of the Ydrtcs, on the other
hand, the basement granite constitutes a batholith rising above the surface
in the form of the Velence Hills. 'Hie V6rtes and the Velence Hills are separated
from one another by a shallow graben. One peculiar difference between the
Bakony and the Vertcs is that in the southwestern part of the Bakony and
in the so-called Balaton Upland, a rather large-scale basalt volcanism took
place during and after the Upper Pannonian crustal movements. The exten-
sive basalt covers were subsequently worn down to monadnocks.

The blocks and intercalated graben basins of the Gerecse Mountains are
arranged in a north-south-trending pattern. In the Kastern Gcrcecse, however,
and in the Buda-Pilis Mountains, the relicf-controlling structural lines
strike northwest-southeast, i.e. perpendicularly to the main trend of the
Transdanubian Mountains. Prom the Upper Cretaceous onwards, graben
subsidences took place along these structural lines, with horst blocks left
standing between them. In the grabens, lioccne-Oligoeene and Miocene
seashore deposits accumulated.

Types of [ilantilcfl surfaces

Despite the intense structural dissection, the summit levels of the horst
blocks of various altitude of the Transdanubian Mountains turned out to
be due to a process of planation. Besides the summit levels of planation,
these blocks carry on lheir flanks narrow mnrginal ledges and benches5
and tin* block mountains as a whole are surrounded by broad foothill
surfaces. Those latter an- partly pediments sculptured in dolomite and partly
glacis of erosion modelled in little consolidated Tertiary deposits.

4 H*: in.iryiiml Ix-nrlirt due in jil.in.il imi are in part rcmnunU of ancient piedmont surfaces
whase haw Ir~dn of erosion wero tlic 1-o*ur ami Middle Pliocene sou*; other* arc terraces
of abruxion. The proctiM of nhrasion is convincingly documented in the foreland* especially
of ihr liakony, Vert*> and Mecsek.



The summit levels of various altitudes, due lo planation, were interpreted
in various ways by various worker*. According to Bullu (19(52), it continuous
tropical planation took place on the exposed Palaeozoic and Mesozoic blocks
from the Upper Cretaceous to the Middle Pliocene. According to P6csi (UK>J)),
on the other hund, the continuous tropical planation of the Trnnxdonubian
Mountains went on only up to the beginning of the Eocene, and the surfaces
of plauntion themselves arc (Ktlygenctic in origin, because tho remnants of
a Tertiary terrestrial gravel sheet encountered even on the summit levels
of these mountains suggest that the gravels had been transported by streams
coming from the neighbouring crystalline mountains onto the Transdanubian
Mountains region which by that time had already undergone tropical plana-
tion. Hence, the Mesozoic regions were in the Miocene the forelands, pedi-
ments and indeed the pcdiplains of the Palaeozoic crystalline mountains.
In the Pliocene, when these crystalline mountains had foundered, the Trans*
danuhian Mountains emerged as an archipelago from the Pannoninn Sea.
Along the short's of this latter, benches of abrasion came to exist, which
today constitute mountain-horder benches or steps.

There is no proof for a continued tropical planation beyond the begin-
ning of the Eocene. The tropical climates of the Jurassic and Cretaceous
gave rise to needle karst forms and laterite and bauxite deposits widely
distributed over the mountain blocks (Bakony, Virtes, (lorecse, Buda Moun-
tains). Today, these forms are encountered at the graben bottoms, covered
with Eocene limestones and also other sediments. An analysis of the structure
of the Transdanubian Mountains, the correlate deposits indicative of the
inodes of dcplanalion (latcrites and bauxites) and their redeposited varieties,
including also the disposition in space of these correlate deposits, has revealed
tropical planation lo have extended in the Cretaceous most probably over
the entire Transdanubian Mountains region. This vast low tropical peneplain
was uplifted to various altitudes by the differentiated structural movements
— block upliflings and subsidences — that took place from the Upper Creta-
ceous onward. The individual blocks can, on the basis of their distinctive
present-day morphological positions, be subdivided in five groups.

Crijptoplanc

Elements of n planated surface remained unworn only on those blocks
which in the Eocene had subsided to be covered by a complex of limestone*.
This cover then protected them from further wear. Some blocks sank deeper
during the Tertiary, giving rise to small intrainontane basins or foreland
basins. It is th<*se forms that are *ncludcd in the group of cryptoplanes (I*ig-
14). In the karst hollows of the Eocene-covered needle-karsled cryptoplnnc-.
I here are substantial bauxite deposits especially on the margins of the Bakony
and Varies. |he types of crvptoplanc were established and documented as a
result of the exposures occurring in the bauxite mines.
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Tropical planntnl surfaces in threshold [xixitioti

Sonic blocks carrying remnants of iho Cretaceous planated surfaces now
occupy llie position of piedmonts or low rises in the Bakony, Varies and
(Jerecse. 'Hus group includes further the low-lying fault blocks of the Southern
Bakony and Balaton Upland, too. The tropical forms and weathering prod-
ucts have mostly been worn down, but there ore traces of them in spots.
Locally the tropical laterito and red residual clay is restricted to joint fissure
fillings. Elsewhere there an? on the surface small spots or scattered pebbles
of a Tertiary gravel, usually consisting of red-tinted quartz. This suggests
the ancient tropical surface to have undergone a pcdimcntation in subse-
guent times.

Tropical pinnated surface uplifted to summitdevel position

This group includes those highest blocks of the Bakony and Gcrecse whose
surfaces hear no trace of tropical forms or correlate deposits (Kdris Hill,
Papod, Tfe Plateau, Nagy-Gerecse, etc.). However, on the lower levels
surrounding them (400 to 500 and 200 to 250 m) there ore in the mouths of
dry valleys remnants of redeposited red tropical clays. The planated summit
levels, presumably modelled in the Upper Cretaceous by tropical planation.
were considerably worn down in the Tertiary. However, data on the depth
and modes of erosion are not yet sufficient.

liuried blocks in uplifted position

'Hie uplifted remnants of a tropical surface of planation within this group
are covered by a more or less thick sequence of sediments or a sheet of gravel
(see l'igs. 13 and 14), 'Hiey are consequently covered despite their elevated
position (scmiexhumed surfaces). The gravel sheet up to the Upper Miocene
was dumped from the surrounding crystalline mountains onto the lowcr-
lying portions of the tropical surface, presumably in the course of a process
of pedimentation. These elements of the relief were then uplifted to their
present altitudes by the Pliocene and Pleistocene structural phases (c.g.
Karkasgyepil in the Bakony, some blocks of the Buda-Pilis Mountains, the
Bomhany block in the Cscrhrit, etc.).

lixhumetl blocks in summit-level position

In the Buda and Pilis Mountains and in the Cscrhat Hills east of the Danube
bend there are Mesozoic blocks uplifted above their surroundings which
were once covered by Oligocone sandstones and conglomerates. Some of them-

liave been completely exhumed since, however.
Hie conglomerate locally directly overlies the tropical needle karst, contri-
buting to its wear. 'Hie lithologic composition of the gravelly doposit suggests

a derivation from a nearby crystalline mountain.

11
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The presence of gravelly correlate deposits in the Transdanubian Mountains
and its borders reveals that tropical planation could not have been contin-
uous throughout the Tertiary, llie Lower Oligocenc conglomerate, the Upper
Oligocenc gravelly sand, the Aquitanian and Purdigalian gravels of the Lower
Miocene, the gravels of the Helvetian and Tortonian prove the processes of
pcdimcntation that took place in the foreland of the Palaeozoic mrystnlline
mountains, then still rather high and undergoing repeated vertical movements.
True, correlate deposits indicative of a tropical or subtropical weathering
— kaolinite-hearing varicoloured and red clays — did come to exist in other
periods of the Tertiary. Still, in certain stages of the Koccue, Middle Oligo-
eene and Miocene, deplanation on the structurally displaced, sinking or rising
relief by tropical planation must have been restricted to brief episodes. The
left-over forms and correlate deposits suggest surface evolution to have been
a polygcenctic one, with repeated pedimcntalion dominating the episodes of
tropical planation.

Mountain-border half-planes

in . >uoccnc, the main agency ol relief modelling on the borders of the
mountains rising above the Pannonian sea was abrasion resulting in mountain*
border half-planes. After the retreat of the Pannonian sea, pcdimcntation and
glacis formation resumed their dominant role on the margins of the con-
tinuously rising blocks. Tilesc forms of planation were, however, dissected
into interfluvial ridges by processes of valley sculpture in the warmer
climatic phases of the Quaternary. Another episode with a climate suitable
for |>edimcntation and glacis formation set in in the Upper Pliocene, when
under a warm scmiarid climate pedimentation was dominant, whereas in
the cold and dry periglacial climatic phases of the Pleistocene, relief modelling
by cryoplanation was the most extensive process. This is why, on the gentle
slopes of the foothill areas, terraces, pediments and glacis of cryoplanation
are fairly widespread.

Minor forma of erosion and accumulation

In the fault blocks, largely consisting of limestone and dolomite, of the
Transdanubian Mountains, fault-controlled karst valleys arc rather frequent.
Most of them are dry over most of the year, and their flanks are as steep as
those of a canyon in some sections. On the flanks of almost every block there
are lapics slopes and dry caverns hanging above the valley bottom. On the
mountain borders, hot karst springs of big yield tend to occur, particularly
in the Buda Mountains. Active since the end of the Tertiary, these springs
have given rise lo trnverlinc-covcrod half-planes matching the levels of the
one-time floodplains in the forelands of the respective mountain sections.
There are instances of up to five travertine levels at various altitudes on top
of terrace deposits (l'igs. k> and 16).

The absence of big connected cave systems has been attributed to the
tee'.onie shattering of the rocks constituting these mountains. This is wliv

in the limestone basement of the intramontane basins there arc huge water-
bearing cavities. Inrushes of water from these cavitics are a constant menace
to coal and bauxite mining in these basins. The slopes and basin topographies
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in the limestone basement of the intrnmontonc basins there aro huge'water*
bearing cavities. Inrushes of water from these cavities are a constant menace
to coal and bauxite mining in these basins. The slopes ami basin topographies
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~Geotnorpliologiral profile aw>» tlic western block-fuulloil Pir of tlie (irrrMC
Mountains ami oi the terraces of tin* Tala Stream (P6csi,

Tr — Trittkic limrtimwi Tr 4J — Trinuic .111*1 Jurm k limeiloup; O — OKfomie uiul mul day; P, — Upper
r.inannian (Pliocene) mami and rkvs Q, — F.nHy Plehtoerwe terfitce (tjrnvell. Q, — Karty PtrMorcnc trnvertknai
Qi — Upper PIrmtnrrne travcriinc: Qi — llnpor Pleistocene terrace gravel and *and; Q,* — l.ale Upper OTeutoceme
nvcr-latd *and and gravel; (Jj Il — floodplInin depoftil* of the Tain Stream

T-T, — wrfnw of plnnntloo, covered with rnR» <if n Tertiary grovel nhret. pronunnbly tin- ri ninant cntootlied
by pedlmentallon of a »urfnrr once In the nl ‘dmant region of “the ancient crystalline mountain*; P, — abratloa
hmrhea of the Pannonlan (I'lirtCene) or.i; I', "I, — Upper Pltocrno-Lower PkbtoCl’lie gluclt Mtrfoce, Q,-P, —
Upper Phocrnc — Lower I'leiitoeene pinlinout; t,-t, — PlcUtoocne terrace* of tlie Tata Stream. The remalna
of esWrtrw./AHo* Man" (early PlcUtocene) ami the rrmnnnt* of hi« Implement* nn<l henrtli were found in lhb
borlron

of these mountains arc smoothed by mountain-type slope loess elonks of
varied thickness. This type of loess has the peculiar lithologic feature that the
fine—grained stratified loess packs constituting it nre separated by rhythmic
intercalations of snml or rock debris. The relief covercd with loess or loessoitl
.deposits hears Ivnical derasiomil valleys. Deep loess gullies motlclletl by erosion,

due to anthropogenic influences, are quite numerous locally. Microforms due
to Pleistocene ground frost, deflation, cryoturhntion and solifluetion nre
classified ps accessory elements of the landscape.
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TECTONICS OF THE »UI)A MOUNTAINS
Witin, Gy.

Summnry

The Rudn Mountain! lies in the pnrt of the Hungarian Central Mountains which, duripg the
early Alpine orogenic phases. endured large-scale horizontal displocement, thus the strike-
direction of the Mesozoic sequence i» nearly perpendicular to that of the Central Mountains
(i.e. it is of NW—SE direction). During the f.istory of evolution to be outlined below thii linea-
ment-like fracture zone, which hod probably developed before the Alpine phase in NW—SB
direction, renewing in different forms predestinates the further structural formation of this area.

A* it i* concluded from the surficial excavations of the Velence Mountains ond from tho
volcanic inclusion* of the YisegrAd—Szentendre Mountaim, in the floor of the Mesozoic strata
of the Buda Mountains Precambrian Meso-and Old-Paleozoic vpimetamorphic rocks are expected
whirh endured subsequent metamorphism problably due to the Htrcynim syn- and postkinematic
magmatism. In this area the role of such trend of the Tertiary suhvolranites is hardly known.

The geosyncjtnc prriuil of the Early Alpine cycle started here prohybly in the Upper Permian
and in the Ixiwcr and MiddleTriassic it resulted in Ihe formation of thick carbonaceous sequences.
Tix- oldest Mesozoic formation is the Ladinian diplopora-bearing dolomite sequence which can
lie observed both on the surface and in deep-bnres. It* minimal thickness is 1500 metres. After
tho so-called transitional sequence of rose-yellow-coloured strata of several hundred metres
thickness but being assigned to tlie Ladinian, the ,,ll«il>I” strata consistin'; of the allemc-ion
of Curni.m marly dolomite, flinty limestone und bitumcnous dolomite are situated. The altenu *mg
formation of the ,ilnihl*vstrata introduced a new but more differentiated phase of the huin
formation having subsided uniformly till this period (I.nhinn phase). In tire area of the I>uda
Mountains the Carnian and Noriun strata develo]ied in two facies. The first one is the ,lbnty-
dolomitic", the second oen the ..dolornitic-liniestonc" formation. These formations are believed
to be of shallow (dolomitiediinostony) and deeper (fliaty-dolomitic) coral-shonls forme,! in the
zones subsiding with different rates ami lying nearly parallel with each other along the fi rmer
striko-ilirection of the ,,Ccntr«l Mountains'*. After the Norian the southeastern margin of tho
Central Mountains’ trough of the recent Buda Mountaina became land. Bheatian, Jurassic and
| <,wer Cretaceous formations are knsiwn only in the internal part of the through of the Central
Mountain*, i.e. i n the Pilis and Gereesc Mountains.

Probably during the Austrian and Mediterranean phases the Hungarian Central Mountains
endured strong oompresilm impacts which residtesl in first the slight arching, later the scale-
formation ami largosonle horizontal displacement of the Mesozoic strata till they became s-tuated
tlieir pi»itiou jierpendicular to the went direction of the Central Mountains. TImi transgressing
Lowrr Eocene strata were deposited onto this overstrained and fractured, often mylnnitixed
dolmnite limestone complex.

Hie ICocem; sea transgressing from the NW inundated tho Hilda Mountains during the ever
renewing subsidence phases. Tho L'tuior Eocene sea inundated already the whole area. T >e Lara-
ininu ami llyrinn phases were of dilatation character, with vortical (synkinematic) mo moments.
Fracture* funned probably, too, along which tlie coal-baaina of NagykovAcsi, Solvmir and
VoWisvir subsided. The Eocene period «n» completed bv the Pyreneean phase characterized by
contraction moveinenU. The stress had been also of NW —SE direction in this case, too, and
originated structures accompanied with scale like faults of SE vergency. These movement* were
considerably weaker than the Austrian-Mediterranean ones completing the Early Alpine cycle.
The fragmentation of the rocks can lie observed only along the fault lines, larger-scale ov, rthrusta
the traces of neutral volcnnism can lie followed, partly in the andnsite and rhyolito lik- gravels
of the Middle and Upper Eocono basal conglomerates and narlly in the dykes of nhunda-t ande-
sile and hiotilo content, discovered by deep-bores. The telethertnal minerals and trare element
concentration formal its a result of the Pleistocene tlw-rtiud water activity relate on ore formation
below resp. within the Mesozoic strata of the Buda Mountains, which can be assigned to Palo-
ogrrM*, probablv Hoogcne t

After the uplift following tli* Pjrm CMi ptiMO (infraolagooeiie denudation) ihc Oliffoccne ncit
transgressed from the East. The partition period of dilatation character started at that time.
Along the syiuodimenUry fault systems of M>*n>l hundred metres thickness and of mainly NW -
SB direction thick Ologicene sandstone and mainly marl strata were deposited (Helvetian phase).
The valley systems (Solyroir-valley, Ord«\g.in>k, Pilis fault) which had derisive orographic role
in the Pleistocene, formed at that time.

During the Up|>er Oligocene the area of tl»o Buda Mountains emerged and formed an island
whirh was surrounded by the Miocene son. The Neogene movements were manifested by synkine
mali, vertical movements fSsvian. Earlvand I"itoStvrian t.liases) mid by the formation of ancient-
and new fault system*. Along the renewing great fault jystom of the Pilis the neutral and acidic
Ncogene volcanism cots the surface, the traces of which are inidwted by tuff-level* in the sout-
hern margin of the Bud* Mountain* (T*tiny-plateau).

During the Pliocene the Buda Mountaim became a peninsula but its major jiart was inundated
by the trantgressing Upper Pannonian inland j*a. The recent Buda Mountains emerged only at
the end of the Upper Pannonian and it had continuously emerged during tho Pleistocene and got
its recent face by different erosion processes.
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Oligecene - Pleistocene fault system of the Buda Mountains
/period of breaking up/. Compiled by dr. Gy. WEIN, 1973.

1 = fault line of undeterminable age; 2 = Oligocene fault line;
3 = Miocene - Pliocene fault line; 4 = Miocene - Pliocene fold
saddle; 5 = Pleistocene fault line; 6 = uplifted blocks,

characterized by selective-positive Pleistocene movements;
7 s direction of profile.
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Eocene fault system observed in the Buda Mountains /mainly
Pyrenean phase/. Compiled by dr. Gy. 72\EIN, 1973.

1 * direction of pressure; 2 = direction of movement observed

on blocks and rocks; 3 = fault linos; 4 e reverse fTault lines;
5 * direction of profile.
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Fault system of the Buda Mountains formed during the Upper
Triassic and continued till the Lower Eocene period /mainly
Austrian-Mediterranean phases/. Compiled by dr. Gy. WEIN, 1973.

1 = direction of pressure; 2 = direction of movements observed
on blocks and rock3; 3 s fault line; 4 * horizontal shiff;
5 = reverse fault; 6 = fold saddle; 7 3 fold basin; R * crushed

zone; 9 = boundary of trisaaic facies zones; 10 s direction of
profile.
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Tb« Pleittocene movement* followed in nvtrtl plum which ooum he rovra or la.l 4»c
trated by the terrara and travertine la»el» formed oo the«i. The mt«iun of uplift proved to h«
120 mirei in the Lo«er Pteialocena (Watlachian | and Il plvwe*}, 100 metrai in live Middle
Pleiiioocna (Patiadcnian | and Il, Baku ph»»ee), 60 mtirw in llio Upper rWutoraoe (Baltic
pliaw), i.e. 280 metrai in loul. When talinj into account the level of the Danvibe that
value amount* to ibaot 370 metre*. A* tita hifliir*ndi flc-point measurement* thcae movement
art recently ebo in profren. Tha thermal watar activity which ttarted probaby at tin and of
the Upper Pannonian or in Um Lavantioian U a rotvit of tha uplift of tha Ou<la Mountain*. Ai
the uplift and mimul'aneowly tha cut-off Oka of valley* bat pro»re»»ed tha placa of thermal
water iprinp » || displaced toward* the marfin of tha mountain* tUiit reeefced ill recent location,
the Ena of Danube.

A Uiin fwMtinklinltu k~eMainyet i
iIMywkiifci. .swiki PH wst* 6T 1072 n mMeamkc rwili)

* k*mlodc< tdcfcdva <>ll«H Il k ‘Wte 3 - 1AM > - kifcjlArfto; 3 — |a*Jtnl dolomlto*
Mitatiytin'| mteaik relim

The geological position of triassic geosynclinal formations of
the Buda Mountains /prior to the Austrian-Mediterranean move-
ments/. Compiled by dr. Gy. WEIN. 1972.

1 * Carnian - Norian flinty dolomitic formations;

Carnian - Norian dolomitic - limestone formations;
Ladinian dolomitic formations;

boundaries of facies zones.

2
3
4
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M. rc

reoMop4>onorH'iCCKan anomonun nnoCKOropb* Ey«a (Bewrp«ji)

rbrocKoropfce Eyna npen<rraBJIHCT CMCTtwy ropcronbtx boobmiucmhA (cpc,Di** BbicuTa
J50— 550 m), pUACiIKHHKix npyr ot apyra rpaCcHOBHAiiuxM KOT/iormuMi n ;;onnna.«i*. Ocho-
UHtK anocKoropm c:io>kcho TpnacowbiHii acaoMMTtxut m iouccthmksmm, Koropbtc '» »cpe
n KMMaieM NCJiy ObinH ri€HcnncMMIMpoMHW b TpommecKHX kjihmithmcckhx yc.nontNX. Bo
BpcHH BepxHCro Me.ia n.iaHauHotiHbtft penwcij) M ero ocwooa 6m/im pacHActtcHbi na o»ae.ibHuc
Cjtokm. 3 m 6noKOBa« av¥><t>qucHiHAU<< nponojo*uj»ci. m » hajteorene, Koraa o~puitnack
CHCICra ropcTOBbix CKIKOI k rpauciiom.ix kot.iobuh.

JJo cepeatiMbt jonetia dtot Cnoxoiiuii pe.itet}) 6bin no;iiKp>w:M hoboA rmaHamiH b apti.vu.jx
KTniMamMeccKiix ycaomtxx, bo npeMH KOTopwx paapyurcHHbie MartpMiibi 6binn «JNi«eiiw
B nepiK"Cpilll rpaGcHOIIMX KOT.TOBIIH, UCHTpX’lbHbIC MaCTH KOTOpbIX NniMtMXIOTCH (N M M M
OTIJUMKCHMHMM.

B bcpxhem 3)hche K»Kiti.ie >ucTii anocKoropbH Eyaa 6binn 3an«Thi MopcKiiMM 6acccttitart»t,
crr.T>»Kemiw KOTupbix norpcuator flpeBHiifi pc.ivect). llooiihthh b HaManc o/ntroueHa ocymawT
3T»i lacnt itiocKoropbH ii Ha hux HaKaomiiiaioTCH rtcc<4aiu.K 11 ranemiHKOBbic Marcpitanbi (nec-
«aintK *X*puixcrb'), Koropbtc 1l b itacromuce npcMH ycraiunmnuioTca b caMbix bucokhx
uacTHx ropcroBMx 6.ioKon (iianpM.vtcp b Hart-Ceiiac — 551 « Kap.)- Tax, rac ricoiamtK ,,Xap-
iuxcn»*“ Chi.i HewWo.iMifoJt mou(i<octii aenyaamioinibic npoitcecu outiawaioT apcBHiofo nnana-
tpnmiiyro noBcpx»tocTh.

Eo.iee no3.iiika o.nirotietHOBar TpancrpccciiH b rpaCcHOBbix Kur/iosiiiiax HaKaomiBacr
rniiiciCTbK ot/ti» kciihm ..Knamen'4 (nanpitvcp b kothobhhc Eyaaoptu), a aBioKCHim no apeo-
MVH paxXTOIUM no.lHUMaiOT rOpCTOBbIC QJIOKIt I(a 1ICCKOitbkO GOTCal MCTpOB.

B MAKMH MIGAIC UsQIUnXIOTCK tOBbie TAKTTHHMIOHE ailUMXAINIR, KOTOIC C&GuULHOT
rpc.tinpHi.ic noHiMciiiifi, pacno.TO>KcitHuic MC>Kay KpucraJUMMGCKMMH  rp«ja.Mii, KOTopwe
aopy>»cai0T n.iocKoropbc Eyaa. 3th noiuoKCHMfl aano.-mem.i rpyCofi ramacon. Otjiowciuim
opcawero Miiotioia GoraTbi By.iKannNCCKii.vt ncanow, <no cBHauiiu ¢ Dp>timiim.viii b coccamtx
u n-TocKoroptcH oo.tacTHX. B Bepxne.M mkouchc itaKanniiBaioTCK npwCpoKuwc TOptOHCKHe
H3iK*cniHKit n.iaio Trreiiii n cap.MarcKtie H3BcctH«Ki( b aanaanoft 'tacni nnocKoropbK Byna”®
B fHvibuiori Macrii ruiocKoropbR necvamiKii ,.X*purccn»‘ aanoaiwioT tJ)op,»ii] npeabia)tncft rpo-
iliimcckoA n.iaiai(Hit.

B kohhc Miioijciu ooiiice norpymcHiic coaaaer ycncwuH an« irropmemiH Mc/n<oBo;moro
naibiiiCKoro CacccftHa, uoai-i Kotoporo sannnii to>Kiiyto Mactb Bya>> (GaoK Caoa.-yuar-xen. —
430 m). B koime naitoiia GacccAii otctvuii.t ii iia nanoiicKiix ot;io>i<ci«hhx naKait/MinaioTCH iKpxnc-
nnuoiKHOBDbtc ipjucpTiin.,l (b Ca6aaiuar-xcrs), Koropwe cniiacrc/ibCTHyior o Gonotiio-o.icpiibix
nancorcorpaitiitMecKiix ycitomiMx.

CoBpcuotHOC n.iocKoropbc 6yaa HBnnercn pcayni.raio.M B;taimri<nx ii itaccaoHCKiix aBii-
>Kcennfi nocne omomcMHH Tpancpxnua. B dto npcMn oopaayCTCK lleuiTMiiCKaii unaMcmiocTb
h aDmma p. ilynan, yponeiib KOToporo nn.iwcTcn 6a3Hco.M aposmi anocKorophn. 3tam.t cJljop-
MwponimiH aontni otMCMaior o6pa»Bami* TpancpTima Ha 300—)50 m, 240—250 « C"oHay-
Tiomu). 200—220 m (rjoim-Mima«ab), 160 m (j»niij;c>Th-pncc) aflco/tionioft Bi.tcoTbt. B hmhoicm
m cpcaxcM itncAcrouciic naocKoropbe o'tciib ctinbHo noantiMinocb iiaa fleuncHCKOft iuo.mck-
nocThio — tw*Tii ita 300 m. B Byae aoniiHU npMypo*tciii t k rpaCcHomiaiibi.A nomimcHiiHMH.
Bmcokhc «*acxH ropcroBMx 61i>kob npcAcran/iHKTr ooGofl nan ocpitnimibic ypoBiui. ocrarKii
apemmx nonepxnocTeft BbipaBHUBainm (nanpiiMep Han, C<Hac — 550 m) iuiu noncpxHocni,
nokphiTwe funeortnoBMMU ujen HcoreHoitMMii  oTnowcuiiHMH (Ca6aaiuar-xcn>). Tat<ofl
xapaKTep «¥CK)T h Hcoomaitiie ropcrbi b tt"ano>«bc it*ocKoropbx (Poaaao.'iG — 234 m, Te*
acpr-xcrb — 22 fit). B rpaCrtiax, xoth ii pe;;Ko, BctpcuaiorcH HpHittoropctw (niinnniKpe'
nn*ip).
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Q«nta«Val Map of tto* Budl Hlgblanth (Bated oo I)»c w p of Y romplted by A. XUTtfS) — Hrttm *
Aornolimu | e» AltirUl depend*; 'l m p*at. 1 »mloe«*Ic »and; 4 » *in* Momn ™ 4 « fm xt 1. pttbIn mil UkM.
H+ntocms formation$; t » Joe**; 7 - i*rrar* f| —III; pet>hle« and taivl; it »» tr*v«rtinr (bt mcj« enuk far Ffltoevat
travertine). Pliocen* fomnfiMi O flay and Kind; 10 —>uml, *rn»rlly uml, <jniMunr vyi*4m 4 /ovwtofMaj.* t) «
ujuU limwtoof and coorve limestone. 11 - pehblr* and *4fid. O(>,ii<fnw in e Mnditia#, fUy;
A" KUcell-<*lay; |i «* IfAr-J e*> e4«*l«(on<> Forrne font,Uioht 10 - Korene U)*r» la renrnl T mkv

»7 -— HmMlonn. 1* — dolomite; It m border of formation* 1* central 20 m border of block*. T —TU*. E -
»>*e«». O - OM«oetn«. M « Mtorritr. » » Pliocene, Q * Pioneer*. M» Hob*w . fndkn fhow U« period*
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lleomorpholoiilcal Typ*« of the Mountain Illock» of the Huda Hlchbnd. (After M and Wki*. (Jy.)

A >m exhumed, pinnated hor»t» In tumuilt level poaltHx; H — burled hornl* In uplifted pn.lllon. C — Irani* hi foothill
poeltlon 1 — totally burled hor*t«: 2 " aeml exhumed hoi"*t»; 3 — totally exhumed foothill horMv D - burled
aurfare* of planatlon In gr.iben polllon. K e *Uel» de ero.loa; | = Helitoreoe loexa end blown «*nd. t m Pleittnrene
travertine; 3 m Upper l'ilocene un<I, clay, travertine; 4 m Sarmatlan rotwlomemte end limc.lonr i = Upper
Ollnoceoe xandy flay; O m Middle OlltfiM-cne ,,KInelll clay™; 7 m Lower Ollgocene ..Marl of Tent”. 9 m Lower
OliniH-ene ..Hardifgy undntnne". Il — Korene formation*. 10 — Korea*, reworked bauxite and conrtawiwrate. 11
Eocene acid dike; |i @mUpper Trlawic ..I)«rh«teln” timv'loae. IS Upper Trla-dc ,,Hauptdolo(j*" (Carmanl
14 — Upper TtUuir cuar* dolomite (Camion), IS — Upper Triwk chaftv dolomite. It — Upper Trtwlr-Ralbtun
—mart. llmeatone. dolomite; 17 « Middle Trt»«*li* pink loloum| .lolotnlte (Ladlnlaa); IS — Middle Iriavair Dipl,
dolomite (Norlam
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MorptioariuaW “'f t11' Wulti Hwtlon of IThe Danube Valley dlihh I'ppet Plluecne fOomnIM by M. P*v»l) a —
mxrnhotnillral an.l ifroloirirul view In upper PtkXWIW (Aniton «tn#e); I. - at the beirlnninit of Ptel.looene <n.tn*

nn> r - rim wtlon In the enriler PMotaemn (MlIn.lel «larUtlnn>; d - present day ccomorpliolngk-tl *nd **oloirln»|
mnrtlthnu; | - Hafcheiwl Mill; 1l = MUrlon Hill: 111 - *«e 1IUIl; IV - fceltfrl Hill; V - U»nilbe; VI - S«urW»'«.
VIl - Me/A Inire afreet, VIII — Rrtkmkere«*trtr cementery; 1X — R4ko<heio railway atatlon; \ — KrdO IIlII.
A\ Palaeo Danuta-. X1 depoelt ami of alluvia from the Duintie and 11* tributnrlea; | — dolomite; 4 — Bud*
marl; ;t - Ki»rell day; 4 Mediterranean Iwd«: 5 — Sarinatlan eloj-a; Il SnnimUan llineatolie; 7 — PMinonUn
ifciy. s - Pannonian -.and; t) I’pper Pllooene aond; 10 - PIfWiww rravel; Il — travertine IX « blown «nd.

IS - rtnvlatlk «and and «llt: 1l - ahUtmpngenenii. flllinc; 1* ” fmr»ur» fault: 10 - |>revent <i*r «Utfara
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The Hwmnorpholnjriml map of tbe mount tirll Inth lIn.* H'InuK K<Slikd by >*<at. M A-
19?a<fn th»rUMinr«tk>nor travertin* fWn. re-agh-hmult* In tw ... by HcmOTm, «*. »nd fcniim u.
K have bren ue<li - A - Kxhuiwul block bowt In tommiéidl pititlew: Aj — Partfy eéhuiar<dd MnrK hoisl In »anmimi(

Jon. C, « Knlly

pillion; B - Burled block bx»mt In stumult position. B, — Partly nbuniad binrk hunt In
l.urrd blork bowl In pkdtiM.nl tbrr*bn]« (Kwlllim. C-— Partly eihumad blork bon*l In t>i*1tminl tbrrahntd po«ltli»ti.
'daf

r, . roily rxlmmed piedmont boraU; I> - llurkd blork In (fthen portion K m I*k.inxonl Miriam* (fflarh);
Urar plateau or cmaala (M'firplnnd) feature (mainly s(nk*tiirnl Korfre—#), (i » Kloo.l plain*. valley botlotniTT <
tural <lop**, partly pkdotont*. X - Krmltiftal valley.; %- Iky valley*. rullka; 4 — Itonwlonal lalky* & Kkjm
flood free |errace <!l/¢); « — Notmml flund frrr Iw «.t (Il/b>. 7 - FoMftb fimal frer terrae* (IV> H1 Inter »-iuJ
rounded rtd«ex. |, — Travertin* In Ib* imt llkml free Irrrare kvel. 10 11l rriutlvr belffbt Altova [be Danube 1
varilnr on Ib# aamml flood frae term* (Il/W Intrnrtarlal). |, ~ Tnitrrflnr on the tl.Ir.l fin.msl frrr lermre’ f Tf.
i

vartla* (in ourth terror*, m relative hei above the Itamihe nikl op to m |< the vallrya of the
tla* (in Ib* fourth t * 00 *0 lative height above the Itamihe nikl op to 140 the vallrya of th
i IX) in relallv* height ahov e 13- O level of )>nntil>r | . Tn»iriii._

«r> kew.k* |, - Travertin* layer No. i, 00
la>er No. a. istO WM m relative lirlifhl ilrtnrr the (> \el of Danube; t, - llermiin* of lravrrttnr Liyap N«. ? I
in ebova tlta () levrl of Oanul®. I« 11e Treverline U>ar« m»uoimH |h*Illomla n,r ftmi. iii-i.
K

height of X?»
a n«d», DO 4110 m wiMve Ib<* O level of liiinul>e
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NEW ASPECTS IN TIIK FORMATION OF THE FRESH-WATER LIMESTONE SERIES
OF THE ENVIRONS OF RUDA MOUNTAINS

Scheuer, Gy.—jchwAor, F.

Summary

In the eastern mucin of the Bud# Mountain* the recent karet wells pour partly in the first
flood-free terrace of the Danube, partly iniflood-plain level*, partly in the Danube, bed, i.e.
in tlie deepest level* of the Holocene relief and nearly in the same height above sen level. In their,

ireviou* environs they formed maraties and lake* which disappeared due to human intervention
fcatchment, ((round levelling; I

On the haxi* of the above regularities the Ire*h-wnter limestone* of snnte age formed nearly
in the tame height. Accordingly, from the hydrogeological conditions of the spring* precipitating
the fresh-water limestone being situated in different heights above sea level conclusion* can be
drawn concerning the Upper Pliocene end Pleistocene evolution periods throughout which the
recent stagr ha* developed.

In addition to the terraces the geomorphological change* are most conspicuously reflected
by the fresh-water limestones. Author* having studied the fresh-water limestones in the margin
of the Gerecae Mountains in 1973 called the attention ot the processes on the basis of which
fresh-water limestones have formed in different heights above sen level from the Upper Pleocone
to the Holocene during eight distinguixhubke phases.

A* to the geological and geomorphological investigation* considerable uplift took place in the
Rtidit Mountain* in several phase*. Tlie fresh-water limestone occurring in the SsabadsAg Moun-
tain in a height of 49!) metres a.s. 1 indicate* that in the period of fresh-water limestone formation
the waterbearing formations were saturated with knrst water. Consequently, from the end of
the Upper Pliocene up to our day* static knrst water of nearly 400 metre* height has flown out
from the water-hennng rock.

The fresh-water limestones occurring in several level* in the Ruda Mountains prove that since
the Upper Pliocene there ha* been a continuous spring activity.

When hnving investigated the locations of the fresh water limestone* on the basis of palco-
gcoiuorpholngiral and terrace-morphological conditions it was obvious (and the locations were
drawn up as to these aspects) that a part of them follow* the valleys of NW—SE direction
crossing the lludn Mountains, the other tvart follows the innrgin of the Danube valley from
Pomri/. down to the Gell~rt Hill f *

The Swibadsrtg Mountain and its close environs lorm a separate central part. Before the
Lowermost Pleistocene structural movements and the subsequent formation of valley system
a central spring activity wns active in this area which resulted in the formation of fresh-water
limestone series of lacustrine-marshy and thetaratic type. This spring activity extincted due to
the valley systems formed by the Upper Pliocene — Lower Pleistocene tsruclural movements.

In the Ruda Mountains five central areas developed where the locations of the fresh-water
limestones are concentratcd around a significant erosion valley (Nftnetvfllgy, OrdftgArok, SolymAr
valley, I>er» creek and Dnnube valley;

In the area of the Ruda Mountains the Upper Pannonian inland sea regressed as a result
of the slow regional crust movements and this completed the marine-lacustrine sedimentary
series. In the Szahadsag Mountain the completing phase of the Upper Pnnnouinn sedimentary
cyclo is represented by lime-mud dissected oy limestone banks.

Tlie levels of the fresh-water limestones series of covered knrstic origin being the oldest and
most extended formations in this area nre connected to this region (IIArmnskut plateau, Normafa,
41t9 and 472 ni. a.s.l.; Observatory, Poineer Camp, 472 ami 445 m a.s.l.; Kudaor* Hill—Kakukk
Hill—Sz~chcnyi Mountain, 417—435 m a.s.l.).

The geomorphological structure and position of the fresh-woler limestone series (the level
of 499—472 metres is of lacustrine-marshy, that of 472—445 metres i* of fherarutic structure)
seem to evidence that the Jrtnos Mountain — SrnhadsAg Mountain group of the Ruda Mountains
slightly emerged at the end of the Upper Pliocene and became a slowly upward-moving terrain.
Only famiistie data may decide whether the fresh-water limestone level represent the levels of
piedmont surface* lieforr the valley formation, or they had been dissected by the Upper Plioce-
ne—Lowermost Pleistocene vertical movement* and cot different height* above sen level (T.
VUL-T.VIII/n phase

The Upper Pliocene—Lowermost neistocene strong vertical structural movements resulted
in the considerable decrease of the knrxt-wnler level and the start of the spring activity of the
deeper levels, due to which new fresh-water limestone series have formed. The location* occurring
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in ¢ height of 360—370 metro* a.*.I. (Alkony street; 3tiO in , Felhft street: 370 m) indicate theaa
levels which, at the same time, fix the beginning of the formation of the Ancient N6émetv8lgy.

As a result of the periodic vertical uplift of tint mountain* the deepening of considerable rule

of the greater valley system* of the area was initialed. (Nt'wet vftlgy. OrdiigArok valley, SolvmAr
valley, Dent creek valley). Thi* process promoted and accelerated the Preparation of the karri
levels of deeper levela and tho beginning of the spring activity of deeper level. A* a result of the**
processes depending on the geoutorphologiral conditions fiesh-water limestone series of great
thickness and of Inrustrine-marshy and thetaratic type have iloveloped the major part of which
is connected to the secondary valleye* following tho alluvial fan terrace of the Ancient Danube
=No. V.). The freah-water limestone levels represent ever younger spring level* toward* tho
Iormer erosion base of the erosion valley*. The height above tea level of tho occurrence* appears
between 240 and 180 metre* in case of every valley which form several levels and seven*! for-
mation phase* — Pnsrtahcjry, MonalovAc, HarapovAc* upjwr (2<0—2¥I0 metres) and HflvtU-
vfllgy (240—200 m), GelUVt Hill, Ezflst Hill, Orttm Ilill, 1Vter HiU (220— I5Kl in), MaidAn plateau,
KalvAria Hill, Kcttst Hill (180—170 m) lower level* i

In live course of the valley-deepening periods being connected to the structural movement*
of mainly uplifting tendency of the mountains the level* of the firsh-water limestone series for-
med always from deeper-lying karst well* of the karst formation*. Thus, the level* of the fresh-
water limeaton series indicate ever younger phase* in tlie ever deeper level*.

In the boundary of the Upper Pliocene — l.ower Pleistocene the freah-water limestone neiie*
follow the levels of the huge alluvial fan of the Ancient Danulto in the Pest Plain of subsiding
trend.

On tho basis of their morphological situation, the freah-water limestone level* of 370—300 m,
275 in, 240—230 m, 220—210 m and 200— 195 m seem to evidence the partition of the alluvial
fan terrace of No. V. of the subsiding Pest Plain. Consequently, as to the above-mentioned
fresh-water limestone levels this may include the terrace subst nee VI, VI and V of the Ancient
Danube crossing the Visegrdd Uend and accumulating in the subsiding Pest Plain.

In possession of the available date the level* of 300—370 m, 275 m and 240—230 m are
assigned to the T. VII., those of 220—210— 105 metres to the T. VI. and T. V. formation phase*

In the eastern margin of the mountains nearly in N—S direction the level* of freah-water
limestones occurring in a height of 150— 100, 130—140 and 120 metres above sea level can lie
observed which being connected to the tcrraee valley of the Ancient Danube represent a teparate
formation phase, i.e. those of T. IV., T. Ill and T. Il

The youngest fresh-water limestones being recently nt*o in tonnntion are found close to tho
eastern foothill of the mountains, in the first flood-free torraco of the Danube (II/n), in u height
of 105—107 in a.*.l. Thi* is the T. |. formation phase.

It is apparent from the above-mentioned facts that tho frosh-water limestone series of the Ilud*
Mountains have iormed in eight greater formation phases from the Upper Pliocene up to the
present which reflect also the meausrc and phases of the tectonic movements taking place in
the Quaternary.

In the morphological effect of the Buda Mountains being differentiated in the Quaternary
space ami time the tectonic movement* of remarkable tnonture resulted in the formation and
evolution uf five greater valley* in the area of the mountain* (N*metv6lgy, OrdflgArok valley,
Sdymiir valley, Dera creek valley and Danube valley). Thi* jpomnrphological surface evolution
is demonstrated by the levels of the fresh-water limestone sertos being connected to the erosion
valley* mentioned above.

The main phase of the fresh water limestone formation and the level* of fresh-water limestones
connected to the valley systonvs can be paralleled with tho temporal rhythm of crustal movement*
along the Danube elaborated by PiOM M. (1959, 1902) in hi* fundamental work, with the terra-
ces of the Danube — No* I., Il/'a., Il/b., Ill., IV., V., VI., \ll., and with the levels \lIl. and IX.
of tho piedmont surface* formed before tho Upper Pliocene valley-formalion.
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NORTH HUNGARIAN OR INTRA-CARPATIIAN MOUNTAINS

This mountainous region of Hungary include* (wo rather different structural
and morphological types of mountain*.

Of the Mesozoic block* wedged in between the volcanic mountain*., the
Bukk and the North Borsod Karst are most extensive
Both overlie a Palaeozoic base. Their history of evolution much resembles
that of the Transdanubian Mesozoic Mountains. The central plunated plateau
of 900 m mean altitude of the Bttkk Mountain* is surrounded by a lower
level piunation and by a broad but dissected foothill surface. The latter
n in its turn surrounded by zones of glacis of erosion and accumulation

Whereas the North Jorsod Karst is of the exhumed and partly of the

threshold type, the Mevo/.oic blocks of the Western Cserhdt arc uplifted
plonalcd blocks covered with an Oligocene conglomerate j

'lhe Bdkk and the Nor%ﬁ Borsod Karst carry the moa typical karst form*
of Hungary; the most frequent one* include dolinen, uvalas, lapito fields,
sinkholes and spring caverns In the BOkk Mountains caverns with abundant
remains of a Palaeolithic culture (Szeieta,Subolyuk cavern*) have been discov-
ered. Of the numerous caverns, the most famed one, the 22 km long Aggtclek
cavern with its magnificent stalactites and huge hulls is in the North Borsod
Kant.

Htmaint of the iMe Tertiary stratoi'olawoes of the Intra-Carpathian
vulcanic girdle

The Intra-Carpathian volcanic elements of the Northern Hungarian Moun-
tains were produced by Miocene volcunism. Early Tertiary, largely Eocene
volconisin also left some traces, but this was an insignificant precursor to the
large-scale Neogcne volrauism, which produced one of the most extensive
volcanic region* of Euro]ie. The volcanic eruptions exhibited a shift in time,
growing younger from west to cast. The mountain* near the Danube bend are
.Middle Miocene in the main;'the Tokuj-Zempltfn Mountains ) are Upper
Miocene to I"ower Plioecne. The volcanoes mostly belonged to the strotovolco-
nic type. ljiva effusion* were inlemipted by repeated scattering* of ash.
locally indeed with the dominance of scatter products. ThcVVUcgriid Mountains

, the BfimOny . the Cserhit ( and the Matra largely con-
sist of andesite lavas, tuffs and agglomerates. Farther east, in the foreland nf
the BQkk, and especially in the Toknj-Zempfcn Mountains, rhvolite also
played an essential rale beside* andcsilc and in some mountain groups it
even gained the upper hand.

The volcanic hill groups of the Danube bend, the Cserhiit, and to conn-
exion! alto the Malm had constituted tall stratovolcanoes at the beginning



tiab. Mor]iliolo{;trul profile of Oil* Itllkk M nuiitftiiik mill iU ftirrlawl fo»i<InKInl I\
Z. f'incnK)

> I*4kk. Uioc.,L. upp.e illMnlioa level; J - Middle Bukk. Mlocene middle (Ituliul Ind| 3 _ 1...rt
IWkkK. tipper eiK.<.>. (ginci, ol err..toll): 4 — alluvial f*n of e« Hi.Kk.lj* IckavM of aM m U m }.
* — Po»aulfeMUl H - High B4kk; Il - Middle liakk. 11 - 1.,. ili.lk 1V - MJu«Ml Inn* «4 tlu: 1Slikkjlw.

(Qi- 1)J. » —Wem (Q*I; VI — tdloviM plain of th. Tlw* (Il,)

of the Tortonian, but by the end of Unit stage they were already substantially
worn down. Thrir environments were covered up to the 400 to 500 a level
of today by nearshore deposit* of the Upper Torlonian sea. The sammit

Fig. 18 Morphological trmi tPvlinn of tlio Bortv'wy Mountains (after M. Pticsi, 19VB)

T — mnA.ifil of Upprr Miocene (Twionlin) level of DUnfliion, r. it — Infrrrfd SwiMliAn-rannoniMifMnmiti
itfpi. T,- Upper Pbocrn# pir.tmonl MffMtl P — mnNtSIl Mieftnr 1jlLirl* of

—-— o — Feek____**m ptnlDont ilfpi; V — llrUfiiiin-Twloninn volrwb
i— i1 3233’
553* i* 2" ro

r* 19. Morphological cross section of IK« Miitro Mountains (constructs! by A. S/. kcK)

| — Middle Olifoeene J — Upper OUcnornc (t ower Chatlinn) »eldice; 3 — idem, kwl MmuUton. ; ( — Upper
OUcoeene (Upper CMIIxm). lev. conwlidsted o-Idtrr, t — tjjwcr Miocene .edimenl. I'oruoliuK.l fSnr. triable

Mnditon# Lower thvwllle lutf. llyndr leuiu). Il - Helvetian .chliee; J — .id.xdcnnlc tiodlei (Inc.ljft., d\I~.)
elrhrd pul by dlifereatul enotom I - toetol.lfin vidc*nl£» (nnde.ilc antaatrrat* toft, rti><illli lutf) « - S.mi.
lirto iltMHIli [rUvmrt. ete I: 10 mUpper PnniiiMitMi bwekl.h cliv «ml inwl; 11 — 1)linl.frnr\. llinn.
slope ilrpwlli* tea. rtc I, 11_ Middle rhvnlilc tull; I — S»rm*linn level nt pl..n.«llnn>eummil level; Il — lowrr
r»nnoni»n moon'‘iin I-».irc bench; 111 — Vpper r«mw««« n»l.nl»inhordcr l.emti (middle brnctlV. IV — t pp,e

Pliocene piedmont lurtrre ‘fleet*); V — DHI1ifMry .urfisi-e» of deiii’ilMmi en.l itrvimnilnlion; .1 — «tnielm,*|
botim of the MAtmslin B — upprr I'Crolllh «et. C - lowrr Inrcolilh *et; D - Upper Ch.itlti>n vm.l.We h...n.,
t - Dbs.in. of desMid>Il.m ot the SUtraUba; h — hxlcl« nt deimcUtIno nt the Trimv-MIUm r. Jlr.ii

levels rising stove said altitudes can be considered the itructural remnant*
of the ancient centres of eruption. These hud undergone a substantial sub-
tropical pinnotion (presumably a pediplnnntion) in the Tortonian, .mtl also
in the Snrmatinn.

Afler the Tortonian, the levels which today lie »>)to 'i00 m u.s.l. peobahh
were the piedmont-type forelands of the Inlra—Carpnthian crystalline m nr«
(today on Czechoslovak territory). Tho streams flowing through them deposit-
ed on them a gravelly waste produced by processes of pcdimentntioti. The
Pannonian sea formed embnymcnt* reaching fur north between tin- mountains
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of today; some of the mountain-bordcr bcnchcs might be duo to its abrasive
activity.

All tho volcanic mountains arc surrounded by a more or less broad outward-
sloping foothill surface sculptured in little consolidated sediments, beginning
nt altitudes of 200 to 300 m a.s.l. , Ilic foothill begun to
develop in the Upper Pliocene. Subsequently, in the I'lioceiie and Pleistocene,
it was strongly dissected by the streams running off the mountains towards
the subsiding Grenl Plains.

Since the Inira-Cnrpathian stratovolcanoes had risen over little consoli*
dated early Tertiary clayey and sandy marine deposits, the thinner lava
sheets and dykes surrounding the central masses of the volcanoes were deeply
worn down. In the Cserhat Hills, for example, there are locally only traces
of some dykes exposed on the surface. In the northern forelands of the ancient
volcanoes, there is a hilly region consisting of loose sediments, part of which
is of a basin character. This is the region separating the Inlra-Carpathian
volcanic* and the Mesozoic mountains intercalated between them from their
Slovakian counterparts. This is how the broad Saj6 and Ipoly basins came to
exist, more or less along the Hungarian-Slovakian frontier. The slopes
and flat interfluvial rises of the broad valleys are covered with n thick blanket
of Pleistocene loamy slope deposits.

In the hilly regions, the warm-humid phases of the Pleistocene resulted
in intensified valley sculpture, whereas the cold-humid phases gave rise to
large-scale solifluction. In the cold-dry phases, processes of cryoplanation
and deflation wen; dominant. In the southern forelands of the mountains
facing the Great Plains there is a broad zone of fluviatile alluvial fans and
of glacis of accumulation covcred with slope loesses.

In the North Hungarian Mountains,as well as in the Transdanubian Moun-
tains, periglacial pediments and glacis of erosion are among the more con-
spicuous forms. Their evolution was closely connected with the cold scmiarid
climates of the Pleistocene. Their transformation (remodelling) was, on the
other hand, due to the peculiar types of valley modelling in the Pleistocene.
By and large, the mountains of Hungary were areas of degradation during
the Pleistocene. Under the periglacial climates, the higher levels of the moun-
tains underwent a profound cryofraction which locally resulted in the for-
mation of ledges and terraces of cryoplanation. On the exposed, hard rocks,
n great deal of eluvial debris could form, and the slopes were covcred with
stone fields and rockflows. 'Hie finer waste produced by cryofraction was
repeatedly reworked by the wind, meltwatew and solifluction. It was finally
deposited as eolian loess, slope loess ami deluviu at the feet of the mountains
and in the intramontane basins.
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DIE KNTSTKIIUNO UND DEH FOBMENSCHATZ DES WESTUCHRN
mAtragebily nos

Ur. Aintrd» Sztkrly

Zuiitmmonfksiung

Dio Zont rullandatludl, dax llenr. elm wejctlieben AlAtrugebirgos i.st d«wt KAvioscvitnl,
eIms ultoste, U-deutoudste, und einrw d*>r grOQtcn Tiler des Gobirges. 1m Knvicsr-stul und
in aoiuor Umgebung mud auoli Allen? korralnttw Maioriole orbalton goblieben, ho dnB das
Tul wiebtigo Anludtspunkto fur din Gostallung und die Holiefontwioklung dxs ganzon
Mulnigoliirges iu nik*li birgt.

Dim milllore Zagj. valid sowin die mittloron und luitoron Alttobnitte des K6virsra-
tules waran Ixtfoits r.ur Zoit den Ausklingotw dor groQon vulkuniwben T&tigkeit in dio
Tiefo gesunkon, mo d»B dio seichto Buefit d « Tortonttmoeros in dio RandnpRMid dee
MAI rugobirgos uindringen knnnl®. In dor Huchl wurden fodimente dm leicbl enlradr.ton
und ttuUon Wasters. spill or dio do* ofTennji Moore* nligelugnrt. Clior die Tfttigkfltt dor
jKxtlvulkaniscben. ki«M<IbHIligvn warmon Quollen leg<Mi dio KitweUchiofer und Limno*
miuraile, lilior die al*>ohlioBondo vulkn.iis<h« TtUigkoil dio Scbioblcn von Kiolitluff
‘/-mupnin ab. Vom Ocsioblspunkt der GeomorplmloHio sind dio urns durcbgwptilteni Bon-
tonii und Tuff sowio nun vorwitlortom Andujit Ix"<lelinndon Kohicblen dio wiehtigston,
woil sic dio sebon dmnals bodoulendo Denudation des <Jobirges IM>r.ougen. Die Botinmg
No. 4. iu llhsxiios (au «or Abbildung | » 111) bill dioso Scbiohlon in niner Mfulitiukoit
von |:< in dundiguMbnilten. l)in lorlonLst-lion und Nnrmatinobrii Demidntion.sprodiikto
sind ttoch OIlmracnid foiuo Stdiinroiis durcbgOKptilter Stuff, Bonlnnil, verwitlorU?
Andifiil, LrJim und Sand, dio Zou|{en einer stnrken, noob tintnr einoni ivArmoron Klima
Hlallgofuiidonen onialen Erosion wind.

Ini olx’ivn Sarmnt*ud«*-hnilt wunlo das untoreuobte Gobiot langBiini uohoben,
dio AbUngung wurdo duller kraftigor und uu der Kiwto des z.urtiikwriebendon Snrmata-
nMWwsiad gewallige Sebuttkegel vorgedrungon. Dio oWrsnmudiselio -niedorpuunoiiujcbe
AMragung stollt auf dcn» unteraurbUm Gebielo <lkkmlkVebstnmU dor Denudation dar. Die
Al'tranuugsproduklo orroiohwn stellonwoiso cmo .Marbtigkeil von 200 m. Diceo korrola-
tiven Sodimonlo liabou sieb bon”ils mil oinor bodoutondon Krusionsdiskordnnr. an die
<lotiiuli4>iinn Itilndor ili« An<keMiitelii(gin« al-claj.; 'rt. Autior den korn>la(.iven >Sodim<*nton
8firik*ld autli di«-s<tr | inslaod fUr dio ol>orlortonisoh-nif'df'n»jinnati>(oho Donu<lotion.
Clricli/.oilig mil dor lltdaing wurdo uiirli das Klima kiildor. Dio oliortortoniiM'h-iiiedor-
pannoni.sclia'ii DenudalioiiHpntdiiklo [*«it«<>hon ab\wvr»cl»»rind nus Schotb'r* und ilurcli-
spiilU*n TtiffbAuktni und in don bdliuron Horii'ontpn kooilill broils grOIx-nis OerAll vor.
Zu dic«or Zoil imt sobon dio liiM>»iro Erosion in don Vonlorgrund, mo dioa ancb aim «lor
Zusammoni«*1/Aing ok korrolaliven Mntorialu (SoboHor, Ktollonwown (Jorftll) aowio nils
dor hagoiung bervorgohl. Dio*o S.Im lilcn minion nAmlinli m>bon in don wiobtignlon
1'alprorlon aligcladcn. das Uruiiawrmel* war decmnnob wlion au«g<i<taltot. In dom ohoran
Panturn iat unsor Gobiot oingnsunkon und dor oltorpiuinonisrlio Roo drang big iu dom
KuBo <l<H MAlInigtdtirgos vor.

Dxer jiingxlo und bcdoutomkdo llbytmiw ik* (bf<tallimgspro/.o*«oi» tlor C)liorfli\obo
i«i dor olwrplio/Ano-qunrtAro lihylbomus. Dkw rbylbmiwhr llobnug isl rliotd'alU dun-H”
Klinmi‘indmmgon gtE«gxi]uriclinet. Dio llobung ging aufd«n Gebioto <!« ll«birg«<—-M nicht*
ulx'rall gloiolunnQOig vor «iob. 1)a8 Mlitragobirgo hollml lial aach in I»d«uli«d kriifligorom
Maflc gohoboti, tils die Bandgobielo uuil dan Uobirgavorbind, wio dies dio BeliofTormen.
vor idiom al>er die Formon drw KOviwstalw, genau widempiopoln. Wahrond di r Kdnosra-
liiu’'li in itoinem GebirgsaVwlinitt ein ICO—*160 m liofs<« lal aitHinoiiiolu konnlo, wurdo
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van dommlben Bach vor dom Goliirgsmml im Zagyvalale oin achonor, fttohcrfOnnigrr
Sohuttkogd von gowaltiger MAHitigkoit aufgcliaut. W&hmw! d«r Bloisto/AnvenMaung
ging oine atarke frontImdingle Zor*plittorung a<w GeHtcirw vor aich, .to daQ nuf den Gmt- n
und Kiickon dos Gehirgoe weil mwgudohnto Stoinroooro ont.stimdon aind. Im Zagyvutul
wurden dlo Stoimnoero mil oinor dilnuon (1—4 in) IftQhnltigon Sand- und s;»mlii*—n
I"iQdecke uberxogen. Vor dom Piedmont und iui den aanfl aMidlonden linngon hat dio
Solifluktion mftohtige (4—8 m) LfiO»> Lehtn*, Sand- und Bodanacliichtan luigehAufl.

Lhr Pormcn&chatz dr* KoncmatuU a und scimr UtngtbuHg

Das Tal kunn nach somon HclinfTormen in droi Toil** geteilt worden. Im olwr«n
Abscbnitt baben aieh dio Qliollonxwelgo in das Hochplatoau d«w Qobiiget rUckaeliroilend
eingreclmitton. Dio«o Einanhnitto wurden durch dei Strukturlinien vorgoxeichnH. Die
TAlor sind vomelunlich in don im Laufo dor pontvulknmsohcn TAtigkeit gel<W»on, kaolini*
siorten Zuiion ontatandon, wAluvnd die daxwiaohen stobendon Grato nut don Hydro*
nuttrxfloQon nnd den vorkicaton Znnnn identiaoh Hind. Wo aieh dio Quollduwtigo trotten
(Bei M&tmkeroaztes) broitot aieh daa Tal pltttxlieh aas. Hier liogt das prAchtige Titl*
beckon von MAtrakeceexloa (Abb. *22 Aufnahmo 1.) I>iw Beckon kennxeichnen vior schttn
ontwiekolte Stufen fiber dor TuUohle (holoxAno Torraaao) (Abb. IV. I —IV).

Dio Stufenrftndnr aind an violOn Stollon durch Brucblinion vorgezeiehnot, at©lien*
vwini aUmmen aio mit don Gnonn dor Qaatatastroifcn liberein. Dik*w> Stufon dringcn
triohterformiK in dio TAlor, aind domnach durcb dio Erosion boding!, Ibro Enistohung
wurdo bloO (lurch dio Brucblinion und dio loirhtor vorwittemden Geateinstroifon prti-
formiert und gofordort. Dor Eroaionacimrnktor dor Stufon iat boaomltira an don Erosions*
horixonten, an don Il&ngcn dos OvArberges aiwBoxeichnet zu beobachten (Abb. />).
Hior aind an don Stufon orosionahedingtc UnterapiiTungon und Botteinaolinitto xu sohen.
In don jungen, ruokBchrcitcnd oingceolinittcnon NobontAlom aind dio Stufenrftndor durch
wundereobOno kloino Wamerf&lle angodoutot (Abb. fl.).

Zwiachen llas/.nosi-var (Burg) und dor Miindung dea Vad6ka-Baches breitot aiob
daa mittloro Kavieseatnl bedoutend aua (Abb. 4. Aufnahmo 2.). Dieses iat toilweiso oin
atrukturollor Grabon Dio Stufon aind nioht so achAn gofnnnt wio in dcm Talkeaael von
M&trakeromUs und amd in/.wLsobon atark idigotrogon worden. Aucb daa Roliof iat starker.
Dio umgebenden HAngo aind aohr ateil. Dio Stufon wurden durcb dio BAoho, dio dioso
8toilon HAngo ontlang laufon, stark zentArt, und auch dio zadilroiohen Erdrutaebo trugon
daa ihrigo hoi. I>icao Hutachungou wurdon dureh «lio atoilon HAngo. dio Struktur, <lie
jungon Bcwegungon, aowio durcb dio UntorepUlungon in gleiohom MaOn gofftrdort. Dio
tiofor Ikmndnn Sobiohton dor vxdkaniscbon Schiohtroiho bcatohon aua vorinhmton Ando-
sittuff, daa Liogondo i.st aandigor Lobm (Schlior). DurchnAflt hieton <li<*w 8ohic)iton oine
ausfiozcichnoto (iloitbdm. Im W doa Hiw/.noa-Boigos tritt oino vol 1stAndigo Andotting
do8 Kormonschatsee oin. Dor Goliirgachamktor wirxl durcb dio kennzoichncndcn Ziigo
oinor Ebene und oinoB O'liUgola abgelSnt. (Jowaltigo, fftchcrfOrmigo Schuttkocol folgon
einandor (Abb. 3.). Clicr dom noloxAnon Schwommkogol aind droi pleiatozAno Scnuttkogrl
zu sobon. 1

Konnxoiohncnd filr don Gobirraahachnitt doa Kftvirsratalos iat dio atarko Tala*
aymmotrio, dio im allgomoinon von dor Struktur V>o<lingt iat, und ihre Entstoluing /u*
moist don dio TAlor quor durchschnoidondon SehichtoiniUllcn vordankt. An den Schicht*
kftpfon ontatolion nAmlioh stedoro, an don Schichtplatten wuiftoro AbhAngo. An andcron
Sirockon wunlo die Ent .ioliung dor Talaaymmotrie durch dio atniktun*llon Bovregungon
goftlrdort; an manohen Stollon scbuf die orodierendo Arboit dor BAche die Aaymmotrio
do« Taloft. Don oboron und don inittloron Abachnitt doa KOvicaoataloa umaAumon von
alien Hoiten aehr ateilo Abbango. Cl>er dieeen liegt dio flache, jiinpst aufgoatiirkelte
Hocholione dea MAtragebirgoa. lI)io Hochebone iat erne durch die tortoniaeh-aarmatiseho
Erosion entatandono HumpfTIlAclie. Dio primAron vulkantsobon Formen aind apurloa ver-
aehwunden, hloB dio llesto dor einatigen EmptionBrjentron mgon noch ala Ginfel oiler
hOhero Itiicken ompor. Die aehdnatcn ainil Agaav&r und T6thogyea. Die Melirmnl dieser,
aus der Hochobono nmnornigendon Gipfel tragon Eroaiona-Demi<lationsf«rmon. In zahl-
rcichen FAllen wurdo daa liArtore Geatoin ?.u Gipfoln horauaprApariert.

B«*i dom Au-sgang doa oboron Pannons war daa Belief noeh liedoutonil sanfter.
WAhrenil der starkon llobung, die-den jungen Rhvthmusim Olierplinzan und im Quar*

32



tftr kcnnzcicfanot, ging oino Starko Kinst-fanoidung dor Tiilor vor sich, und das Relief
wurde lebhafteT. Im Gebirgsabechnitt wurde wiihrcnd dor IftO m tiofom Rinsclmoidung
des Tales eino riesige Gesteinmenge aus dem Tale abtrausportiort und vor dem Gobirgs-
rande als g&waltiger Schuttkegol angeh&uft. Dio Stufen den Gebirgsalwefanittes dd¢ Him;fa-
tales. obonso wie die iibereinander gelagerten Kegel dea Scfauttkegolsystoms bewouwn don
abscfanittweiaen Vorlauf der llobung. Ein Vergleieh der Terrassen und dor Scbuttkcgcl
sprioht ebonfalls dafilr, daaa in dom oberon PloiatozAil und im llolo/iin auf dom unter-
suchten Gebiete koine wosentlichen Vnncliiobuns”p oingetroten sitid. Dio Terrossen, bzw.
dieSchuttkegeltorraasen I. und Il. faabcn siofa als ubergangstormsson entwickelt. Zwiscben
dor Stufo 1-und Il. und dor ScfauttkogoltorrawH? lib. sind koine wcsentlichen Untorschiodo
odor Abweichungen *u entdeckeu. Die»e Ttimusson lajsson siofa nooli im Zagyvatalo unge-
stArt vorfolgen, inre Gestaltung wurdo domnaofa durcfa die Sonkung dea sudlicher gelogonen
Vorraumos, dea JAazs6« (Jar.ygien) einboitliefa bodingt.

Domgogoniiber kOnnon die sebr hoofa gelogonon Horizonte 11, Il un<l IV nur im
Gobirgsal»cnnitt verfolgt worden, in dem untoron Abgefanitt verechwinden sio (Abb. 7).
Dios boweist, dafi im unteren PleistozAn dor Vorraum fainter dor jungon Hobung dos
Gobiigos nocli stark zuriickgablieben war. Aus diesoin Grundo konnten im Gobirgsab-
sofanitt. droi starko und bedeutende Niveaudiffcronssen in Form von Stuf'on ausgemoiQolt
werdon (I, 111 und 1V), w&farend im Vorraum nur oin einyjgor nuiofatignr Sofauttkogel
aufgebaut wurde. Dio Kntstofaung des faflolvston Schuttkogols ktinnen wir domnaofa zeit-
liofa mil dor AuMnoiBolung dor Horizonte IV, IIl und If identifizieren.

Owmorpholotfijche Kut*iukI>M dcr W«t-Milr». J. SUtKk T»rstnramclte Rcile der «In»lla<0 KmptloiMuentren. —
2. Gipfel- unit CrattenU der »armall.»>chen RumpdlAohe. — J. Abgclragen* slello Andi>»lti\bhAncc. — 4. Obenarm*-
tUcti-iilodetpunQor.iichei VenvUtcrunts*pro<iukt. — 5. Rwloowtuft No. I-— 8. KrrwlonMtufe No. Il. — 7. EroMotu-
sbare No. (I1. — & EriMloiLMiture No. IV. — 0. Ero«ton»tufe No. V. — 10. noloilin* Tcrr:mi> und Schattkezel No. I.
— 11. K<u[>iftlU»i&ncr Schuttkegel No. It. — 12. NeupU’UlorSner SchuttV:n;e] No. lib. — 13. Untcrplcl'tozAnor
Schuttke jel. — 14. Elmtlea Slrumrtchtung. — F,— T, Auf«ohll)»»a. — H,—H, BohmoKea in Hastnoi. — 15. Fincho
d*nodl*rendo HUcken. — 19. I>i* T m iw n dc* Zagyvaflu»»rj and die Schuttkegftl der Zufla»»e
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TECTONICS OF THE NORTHWESTERN SLOPE OF THE MATRA
MOUNTAINS

J. MfzAsi

INTRODUCTION

The investigation area lies in the northwestern part of the Matra Mountains mass,
as shown on the attached map-scheme (Fig. I). In the west, the morphological pat-
terns and the disposition of the formations reveal that both the Varhegy of llasznos
and the volcanic mass in the vicinity of Tar arc in a markedly down-dropped position
with regard to the Matra Mountains mass. The fracture system of the Zagyva Graben
is also indicative of tectonic movements. Consisting mainly of andesites and their
luffs and subordinate” of dacitic tuffs, the Helvetian to Lower Tortonian volcanic
complex is presently about 300 n:i thick. It rests on the schlier formation overlying the
Helvetian lignite formation. These formations arc locally covered by a thick talus
mantle concealing both the majority of the andesile dykes of the Matra Mountains
sedimentary foreland and the tectonic lines intersecting the formations.

r? " (Al . “Nolrolww)}*

fig. I. Geologic map of the arc« invcilifulMI.
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GEOHISTORICAL EVOLUTION

As shown by drilling in the broader environs of the Matra Mountains (Sdshar-
tyiin, Szecscny) and by the xenoliths recovered from the deeper portions of the Matra
Mountains andesiles, the basement of the northwestern sector of the mountains seems
to be constituted by crystalline schists |K. Bai.ogii, 1% 6. and Balocii—K 6 rAssy,
1968.]. The eroded surface of these schists, has been overlain by Paleogene sediments.

The oldest formation uncovered by drilling near the Miitra Mountains north-
western border is the clay  clay-marl — sandstone sequence of the Rupelian stage
which was hit at 401.50 m depth during the drilling of borehole Nagybatony-I, but
which was not yet cut through at 1537 m. where drilling was stopped. It is overlain
first by an Upper Oligocenc sequence, then by 250 m of Burdigalian deposits. The
lower part of the last-mentioned formation is represented by marine sediments with
larger pcclinids, the upper part, in turn, by 16 to 60 m of so-called Lower Dacilic
TulTof peculiar white colour which used to be referred toas* Lower Rhyolite Tuff”.
Exploratory drilling was stopped at the point where the dacilic tuff underlying the
Helvetian lignite formation was reached, so that little is known about their actual
thickness and facies.

After the Late Burdigalian continental phase the Helvetian epoch began by a
slow ingression of the sea. The slow subsidence of the region is indicated, on the one
hand, by the clay mineralization of the upper portion of the dacilic tul'Ts (a phenome-
non suggestive of inundation!), on the other hand, by the deposition of lignite seams.

Whereas in the vicinity of Matranovak and Homokterenye the lignite formation
consists of three seams, at the Matra Mountains northern foot it includes only two
of them. Scam Il is of dccp-bog origin, including a barren intercalation of 0.7 to
0.8 m thickncss. The higher-seated Seam | is of shallow-bog origin. The scams
have dip angles of 165 —18576°— 12 .

After the deposition of the lignite formation the rate of subsidence was accclcrat-
ed. which gave lisc to gradual pinching out in southern direction of the lignite. The
lignite formation is overlain, after a thin intercalation of Chlamys sands (which may
locally lack), by marly, micaceous siltstones (schlier) which usually contain a poor
fauna. In Csutaj pit and Szalajkq brook the author of the present papex collected the
following fossils which were determined by M. Bohn- Havas [Mezosi, 1966]:
gastropods Turritella beniosti Cons mann ct Payrot, Turritella subangulata Br.,
Ringicula ( Ringiculella) auriculaia buecinea Br.. Rissoa sp., Neritina sp., Turritella
sp.. Polynia's sp.. Colunibella sp., Cantharm sp.. Drillia sp., Natica sp., Clarainla sp.,
bivalves  Venus ( Clausinella) basteroti Dish.. Solenocurtus candidus Ren., Pinna sp.,
Venus sp.. Tellina sp.,: foraminifcrs — RobuluS sp.. Nonion sp.. Nodosarla sp.,;
fragments of Ostracoda and Echinus. From another locality of the Szalajka Valley, I.
Csepreghy— Meznerics [1954] quoted the following mollusc species: Proloma cathed-
ralis paucicineta Sacco, Architectoniea simplex Bronn , Nassa (Usita) resiiiuia liiir—
nesi Mayer. Nassa (Caesia) cf. inconstans lloernes et AUINGER. Ancilla (liary-
spira) glandijormis Lamarck. Conns (Conospira) dujardini Phil.. Ringicula fRingi—
cidella) auriculaia buecinea Brocchi, Leda (Lembulus) fragilis Chem., Angulus
(Oudardia) compressa Brocc hi. In the upper reaches of Szalajka brook ScHRi't'ht
[1940) found Rrissopsis sp. specimens, north of Koerdo Hill he collected Ringicardium
danubianum Mayer and Macoma ellipfica Brocchi var. ottnangensis R. lloirn.

In the geological survey borehole Hasznos-I, in Helvetian schlier. the following
forms were found and determined by M. Mucsi: Stenothyra sp., Poiainides sp.,
Venus sp., Tellina sp.. Area sp.. Cardium sp.. and Pinna sp.
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Ingrescanwas replaced by regression, coupled this lime with andesitic volcanism,
as early as the second half of the Helvetian. The first layers of the about 60- to 100-m-
thick agglomerated andesite tuffs and andesites are still intermingled with marine
sands and clays; these tuff layers arc stratified, their material is graded. The best
exposure is in the Csevice Valley near Tar and in the vicinity of Tyukod Hill. The
tuffs are also represented in the core of the survey borehole Hasznos-1 (southern slope
of Hegyes Hill). At the time of lava efTusion that followed the Helvetian tuff eruptions
the area under consideration was an emergent land already.

At the Helvetian—Tortonian boundary appears the so-called pumiceous Middle
Dacitic Tuff. Its upper member was redeposited in Early Tortonian time, as evidenced
by its being mixed with Lower Tortonian volcanic detritus in a number of places.
Its thickness is 70 m or so in the Fehfrk6é mine of the Csevice Valley and 60 m in
borehole Tar-29. In the survey borehole Hasznos-I it is merely 39 m thick, but it
should be taken into consideration that drilling was started from within this formation.

Controlled by rejuvenated fracture lines. Early Tortonian volcanism also yielded
a considerable amount of lava. It brought about fissure volcanoes (e.g. Stremina
crest), parasitic craters (e.g. the valley of Csttrgd brook), minor volcanic cones (e.g.
Koerdo Hill) and, in some places, thin lava flows which were dismembered by sub-
sequent erosion (e.g. on the southern side of the Farkaslyuk).

The volcanic cones consisting of andesites of dacitic nature (6 var and Agasvtir),
the subvolcanic. fresh, dark grey pyroxenic andesites and amafitic andesite masses and
dykes appear to be of nearly equal age. In many cases a connection can be shown to
exist between the subvolcanic products and the dykes. The dykes have not pierced the
Upper Tortonian tuffitic limestones of Lcithakalk facies anywhere; consequently,
they are older than the Leithakalk. On the other hand, they are younger than the
Lower Tortonian volcanic complex, because this is intersected by dykes.

The depressions of the resultant volcanic landscape were inundated by. Late
Tortonian sea. which thus produced the diatomite deposit of Hasznos and the tuffitic
limestones of the Szalajka Valley near Tar, respectively. In addition, a faint eruption
of pyroclastics should also be reckoned with, as evidenced by the rhyolite tuff bands
intercalated within the sediments here. The thickness of the diatomite formation can
be estimated at about 120 m in borehole Hasznos-4, that of the tuffitic limestones at
about 70 m in borehole Tar-29. To the east of this area, the latter formation is only
represented by thin rags which could escape erosion.

According to determinations,by M. Bohn— Havas [Mez6si, 1963], the tuffitic
limestones contain the following ff*.siL$: foraminifers — Venus (Clausinella) basteroti
Dish.. Cyprina grinodica Bfn.. P&fcfl-adUnfos Etfhw. (fragment). Pltgcoides ( Linga)
columbella Lam., Pitaria (Paradione) chione Lam., Arcasp., Lucina sp., Mactra sp.,
Meretrix sp.. Tapes sp.. Out of Bryozoans, Vincularia sp.. was recognized by Kolos-
vary.

According to J. Noszky Sr. [1927], at the confluence of Madarasz and Cserto
brooks there is a small patch of tuffaceous sediments of Leithakalk facies. They
contain, beside Amphisiegina vulgaris and Heterosfegma costata, ill-preserved speci-
mens of Conusfuscocingulatus Bronn., Panopaea menardi, Cardium luronicum M ay .,
Pecien sp.. Lucina sp., Serpula sp. and Denlalium sp. At this locality, however, the
tuffitic limestones arc already redeposited, the autochtonous deposit being farther east.

After the withdrawal of Late Tortonian sea, this region also witnessed an intensi-
fication of erosion. On the norther side of the Matra Mountains crest, talus fans were
accumulated which presently vary between 10 and 30 m in thickness, locally attaining
95 m.
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TECTONICS

The northwestern part of the Matra Mountains is characterized by a Faulted
structure with chess-board-patterned fault-grabcns and minor horsts. The present-day
tectonic pattern of the investigation area is the result of repeated tectonic movements.

The earliest detectable tectonic movement of the area corresponds to the time
of Late Helvetian volcanism. In fact, in the Agasvdr range, at the Szamarkovck and
in Csdrgo brook the Middle Dacitic Tuff is flanked by fracture lines of WNW —SES
trend. Farther east, the Lower Tortonian volcanic complex lies, as exposed today,
immediately on the Helvetian schliers, as the Helvetian volcanic complex and the
Middle Dacitic Tuff are absent. Both these formations reappear farther east in the
Polinka Valley along a fracture line of similar trend. The fracturing of the Helvetian
lignite formation and of the schliers as well as their progressive plunging under the
Matra Mountains mass seems to correspond to the date of this faulting.

The second phase of differential movement coincided with the time of Early
Tortonian volcanism when fissure volcanoes and minor parasitic craters were formed.
Such a fissure volcano seems to be represented by the narrow crest running from
Agasvar towards Matraszcntivan, a volcanic range controlled by a fracture line of
ENE—WSW trend. The similarly trending stretch of the valley of Csorgo brook and
the WNW  ESE-trending valley of Narad brook also appear to belong to this cate-
gory.

Lower Tortonian tectonic trends are also indicated by the dykes which partly
coincide with the afore-mentioned directions and partly are of E—W or N S trend.
Both types of dykes represent lava masses of various sizes which have intruded into
open Assures. The eventual vertical dislocations along dykes must be either prc- or
post-volcanic, because dilatation joints, as a rule, cannot be supposed to be connected
with, any major vertical displacement. The slight contact effects observable along the
dykes were examined by Bo<nar and P6ka [1964].

Post-Miocene crustal movements, whose manifestations can be distinctly de-
monstrated, were considerable, too. Whereas the earlier faults are oriented roughly
ENE—WSW and WNW -ESE, respectively, the Mioccne faults strike either NE—
SW or NW—SE.

Most of the 150 deep boreholes drilled in the investigation area have reached the
Burdigalian Lower Dacitic Tuff. With reference to this level, the size of displacement
can be determined. On the basis of the plotted profiles, tectonic movements of various
ages can be readily shown to have occurred. The gradual disintegration of the Helve-
tian schlier began as early as Late Helvetian volcanism.

Profile A -B of Fig. 3 (7Qf}—25(f) extends from t1,, borehole Nagybatony-109
drilled into the western bank of Kecskes brook, towards Agasvar. Near Fels3-Katalin-
banya there is a horst-like hill. The eastern continuation of the andcsitc dyke exposed
on the Csutaj can be encountered partly in underground workings, partly in minor
dyke portions exposed to the surface. The volcanic rock hit at about 530 m in bore-
hole Nagybitony-224 may be a portion of an andesite apophysis or of a subvolcanic
body. Towards Agasvar, the Helvetian schlier grows gradually thicker, to attain

fig. 2. Geologic structure of the area.
Legend: | Slope-detritus, alluvium; 2. Upper Pannontan and; 3. Upper Tortonian tulTaccoux
limestone, diatomaceous earth; 4. Lower Tortonian andcsitc and andcsite»tufT; 5. Racilc-tufT;
6. Helvetian andcsitc and andcsite-tuff; 8. Helvetian coal series; 9. Rurdigalian dacile-tufT; 10. Upper
Oligocene; Il. fracture-line; 12. Direction of geologic section.
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about 700 m in thickncss beneath the Upper Helvetian agglomerate andesite tuffs.
The chess-board-patterned fracturing of the schlicr and its southward tilting seem to
be due to Latest Helvetian crustal movement. Later movements changed but little the
position of the schlicr. The faults strike at about 6(P to 240" and 130" to JIOO, respec-
tively. Stratification planes dip usually southward at 6° to 12°.

Examination of geological structure along a profile (C—D. Fig. ¥}of NE—SW
orientation will also show the southward growth in thickness of the Helvetian schlier.
In Tarko brook at about 330 m elevation a.s.l. — the Burdigaiian Lower Dacitic
Tuff is exposed. The borehole Nagybatony— 105, drilled into the ridge between Szigct
and Biikkos brooks, reached the Lower Dacitic Tuff (absolute elevation: -f33m)
as high as at 413.4 m depth. Farther southwest, the tuff lies at nearly 550 m depth
(absolute elevation: —80 m) in borehole Nagybdtony— 186.

The andesite dyke, exposed on the ridge running between Nagy Bee meadow and
Tarko brook in the eastern part of a profile (E—F) of approximately E W trend
(Fig. 5), may be the off-shoot of a large subvolcanic body. This seems to be evidenced,
on the one hand, by borehole Nagybatony 268 which, after crossing the lignite
formation, was stopped at 443.6 m depth; on the other hand, by borehole Nagybd-
tony 259 drilled into the bed of Szigct brook, which intersected the andesites twice,
beneath 95 m of scree. Not far from here is the andesite dyke of the ridge between
Szigct and Biikkfts brooks. The andesite dyke, exposed in the bed of Biikktts brook,
also seems to be connected with the afore-mentioned subvolcanic body. All of these
andesite dykes strike NNW  SSE. The minor peaks of the Lower Dacitic Tuff along
the profile arc, for the most part, members of a southeastward horst range.

In Late Plioccne time a large NE  SW-trending fault grabcn was formed in the
western part of the region. Whereas the Late Helvetian and Early Tortonian move-
ments stroke at 60" to 24tT and 130 to 310°, respectively, the strike of this fault gra-
bcn corresponds to 301 210°. The faults detected by Noszky Sr. [1927), Schrfter
(1940). and szentirmai (1965J. faults extending from Koerd6 Hill southwestwards.
arc only part of this system, as evidenced by the three boreholes, Tar-3, Tar-29, and
Hasznos-4, drilled into the grabcn axis. Of these, the Lower Dacitic Tuff — exposed
about one kilometer and a half farther cast  was reached, at nearly 596 m depth, by
only the borehole Tar-3 in the northeastern part of the fault graben. Drilled in the
middle stretch of the grabcn, borehole Tar-29 cut tullitic limestones under clayey
talus down to 77 m depth. Underneath, 60m of Lower Tortonian agglomeratic ande-
site tuffs followed. These were in turn underlain by the Middle Dacitic Tuff, again of
60 m thickncss. The Helvetian schlicr began at 447.5 m but was not cut through, as
drilling was stopped at 675 m depth. However, considering the thickncss of this for-
mation in the near-by boreholes, the Burdigaiian Lower Dacitic Tuff might bcexpec-
tcd to occur here at about 820 m depth. The Upper Tortonian diatomite-bcaring se-
quence. exposed near the Varhcgy of Hasznos, was found to occur between 104 and
221 m in borehole Hasznos—4 (at the southwestern tip of the grabcn). This observa-
tion can be used for conclusions as to the height of faulting here. Since in the valley
of KiWecscs brook, near borehole Hasznos—4. the V iddic Dacitic | uff, marking the
Helvetian— Tortonian boundary, is exposed to the surface, the fault plains mustIK»
steep. (Would this not be the case, so the Middle Dacitic Tuff would border on the
older formation occurring on the eastern side of the fault.) Nota bene, borehole Hasz-
nos__4 was stopped within Lower Tortonian andesite tuffs at 304 m depth.

One of the benches of this comparatively deep grabcn (about 450 m deep, as
shown by drilling) is the fault detected by Noszky Sr.and Sciireter. Parallel with it,
there runs another, larger fault, indicated by Szentirmai, along which the Middle
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1>mciixe lu ff @ppears in the neighbourhood of the Helvetian schlier. It is in this large
depression that the so-called ,,Szakad<is gftdre” was formed. Here only the Upper
Helvetian agglomeratic andesite tuffs were intersected by borehole Tar—A4.

In the vicinity of Gombas Hill this graben was filled up in Late Pliocenc to Early
Pleistocene time. The talus deriving from Matrakercsztes is constituted partly by
clay-mineralized amafitic andesites of onion-shaped (curbicortical) weathering, partly
by dark grey, less weathered pyroxcnic andesites. In addition to them, debris ofjasper,
opal, chalcedony, and veined quartzite are common, the last of which sometimes carry
parasitic baryte plates. These arc likely to represent residues of erosion of the baryte
veins occurring in the vicinity of Matrakeresztes.

Similarly in Late Pliocene time, a fault system of approximately NW—SE strike
was formed. As the most eloquent example of it. the environs of Hegyes Hill may be
quoted. The geological survey borehole on the southern slope of Hegyes Hill cut
first the Middle Dacitic Tuff and then penetrated into Helvetian schlier at 173 m
depth. However, at about 100 m south of the bore-head, the schlier is already exposed
to the surface. This part of the Kttvecses Valley has been controlled by this fault. The
valley stretch by the Varhcgy is also connected with the same fault. Between boreholes
Has/nos—2 and Hasznos—3 there is a difference of 96 m in the hypsometric position
of the Burdigalian Lower Dacitic Tuff, a phenomenon which is also due to a fault of
NW—SE trend. The outcrop of the Middle Dacitic Tuff on the eastern slope of Gom-
bas Hill is also fault-controlled, since Helvetian schlier lies close to it on the eastern
side.

The NE—SW-trcnding fracture lines in the vicinity of Feh6rk6 mine near Tar
village arc known from earlier literature data [Noszky Sr., 1927., Schrfter. 1940,
Kubovics. 1963].
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PHYS1CO-GEOOHAPHUAL OIBEBVATIONX IN TIIK SLKKOCNIHXOS
OK ISTKNMKZKJIK

by
6'(, Ha/in
Summory

TV geological and womorphologinil evuluutiom of the Iull iryim mot only
promoted the explonition of new run mutfiUb mwl niinfral lUpcnttx, l.ul sbio yi»*lile<l
importuni scientific r»alli (investigations Into lumi\ interpretation of the prngluciul
pbinomrau, detecting of pediments, pirdinont bitrkhu b, penepluins. etc., rclation.hrp
MloiTn tectonic* und morphology). Now ate n IP> fundamental strpi in developing
iipptinl geotnorpholotjy «ifl> as geomorpliolr*jicul und sotl*cronton mapping of Hun-
nr)'. »tudy of mlcroliuidscwpes, geographic*) mt» rprctution of pbysiagruphio evidence
(liimUonpe evaluation). have already been mud", it 11 necessary to prevent thesa results
of fundamental reseurch by the example of Il iMcrrtc vimll ami.

The region of Istenmr-/ej«, « wetor of the Lpp»r Tnmu Hill Range farming a
portion of the lleves-Borsod Hilt Region I*t»‘»n the Sulgoturjun and the Saji Ltaxin.
win thought to bo suitable for this purpove und thus got to tbo centre of our interest.
The bentonite mine nt Istdimrtejp represent* cne of toe largest bentonite deposits of
Hungary. It was diwovmil during to* lur*—-(vil<> ~eologiful pro*pert\ of the 1&.i0’s
nnd, tbunks to the further .development, the Vologiml -evaluation of the region was
completed by 19*3. Belying on these results, we have started tbe geomorphological
mapping of tl» area which enabled us to perform it* complex physjogmphic evaluation.
Tbe result* obtained can be summurinil ax follow*:

1. The auulstone formations occurring in the environs of I*ten*ne»J* cannot
be dated from the ChntUan stage of the Upper Oligoceno alone, as the rooks overlying
the bentonite deposit date from the Miocene (Helvetian-Tortonutnl; the deposit is older,
dating from about the ndvetion-Burdigalian boundary, the foot of tbe bentonite deposit
is Bunlignlian or Upper Oligocene (CbuttUn), respectively.

2. Pnxperting and mining development permitted to recognine an intensive
tectonic fracturing and locally even to determine the chronology of faults.

3. Morphological description and tbe attached maps nnd photographs demon-
strate the principHI features of the area; a) recent, b) uplifted, and c) eroded structures.

4. Alone wich orustal mov  .?nls. the erasion-denuion processes bsvt» also played
an essential ruin ix> shaping'the present landscape.

5. The Tama river flows in an erosion valley controlled by fracture lines. The
sides of this vnlley huvo been affected by donwion- The valley floor is covered by scree
filling 10 to 25 m thick resting on the sandstone bedrock, wbidi provides evidence on
an earlier erooion.

6. The physiographic landscape evaluation of the region furnished a brilliant
example for tbo interaction of mining and aoil mechanics, deep boring development,
methods of geologic*! estimation of mineral tesotirves. physiographic factors, com-
munication*. and jft-ugrapby of settlement and population.

Utolrjrir*! U«km»p —1 1« fifsljp*. rhjMIt* luff 1 - rlijr.viit; | - real mr.uur®; | = alluvium
and mftdrlil of rnm» i»n«T*4 fn*sn < —*rt* ArUjr, un<l); 7 « «.mils ,iml (Inr iHvionl iravrl*.
g Mm*M»r ilfN a »ilt» m «»r »M. »F»*» >0*.| WAL; 10 - veeb» with iMtWmii'n of fnull
thn'w; 11 dil' U - *p «h« dr™*lft. 1S - Krilart of «U > M = NtMiolc; 1% - adit; 16 ==

m m,nt bdeMerr, <erMt«\f7nimdﬁer1m r«tl*«y on It* «url»». hradw**; l« « hifhwtr;
L]
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UfcOMOUI'HOLOGICAL STUDY OF TILE BUDAKESZI BASIN
juhAsz, A.

Tho Hudalceszi Uasin is locatod on the southern
jJrart of tlio Buda Mountains. It is bordered on the
V and on the S by tlio Pdty-Telki rosp. tlio Budaors-
V&ty tectonic grabon, on the F by tlio Szabads&g
riateuu and on tlio N by the Nagy-Kopasz Mountain
Block sorios.

The avorago height above sea level is 300 i and
the area 1s of heterogeneous geomorpholbgical
rliaractor and variod lithologlcal struoturo duo to
a very complicated surface development and changes
in the struoturo. The most important rocks in the
surfaco are: Triassic dolomite and limostone for-
mations, Eocene limestone, marl, clay; Oligocono
11&rshogyi sandstone, clay; Miocene sandy clay, gra-
vels, limestone; Pannonian sand, and finally Plois-
tocono loess, slope sediment and Holoceno alluvial
doposits.

Along the main strikes /XW-SE and "Highland
strike" perpendicular to this/ tlio old surfaco from
late Crotacoous has become dissected into mountain
blocks and liorsts. As a result ofcontrary tectonic
movements the various mountain blocks woro elevated
or subsided into very different heights and during
tlio Tertiary and Ploistoceno they had been subjected
to numerous and various kinds of denudating factors,
nils results in the present geomorphological struc-
ture mostly consisting of mountain form elements of
very particular development. As a result of development
weing different in various places the surface forms
can be grouped in the following types similarly to
otlior mcmbors of the Transdanubian Highlands.

csi M. 1973*/ le exhumed block, horst in summit
position; 2. partly exhumed block in summit position;
3. burried block In summit position; 4. partly ox-
humod block iIn step position; 5* fully burrlod block
in piedmont-threshold position; 6. partly oxhumod
block In piedmont-throsliold position; 7. fully ox-
humod piedmont horst; G, burried block in grabon
position.
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Fig.

Fig.

1. Geological Profile Across W Part of Buda-
keszi Basin
Compiled by Juh&sz, A. 1967.

oo~No b w N =

Mesozoic dolomite and limestone for-
mations

Tropical planated surface Kith
bauxite

Upper Eocene limes

Upper Eocene marl

Lower Oligooene coarse conglomerate
Oligooene fine sandstone

Lover and Middle Miocene gravels
Miocene sandy olay

Sarmathian limestone

Pannonian sand

Pleistocene loess and slope sediments
Holocene alluvial deposits

2. Geological Profile Across E Part of Buda-
keszi Basin and Main Types of thfe Mountain
Blocks
Compiled by JuliAsz, A. 1975*
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Mesozoic dolomite and limestone formations
Hypothetical planated surface

Upper Eocene limestoce

Upper Eocene marl

Oligooene clay

Middle Mioceno gravels

Pleistocene loess and slope sediments
Holocene alluvial deposits
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I’ rinri] >iil of '"|ojte- «rfM>Mt« of ilinw Itil priliment*
|« »'» rriniijiil* of riirliir |M«liinrnt Mirfucr*
DUMTIril | Pir rii<we—ilP-ririslorenr  |»r«lmirnt
I X<r I'unnoiiiait-IMuieeiie miinhl, »an«ly rlay will» linnitc »ratn«
I'lei'toeene »lojic-«le|>iwil blanket in general
I’roluv i.il jerox riN\eeauily ilcpn-il* «<n top of |»e«l»ment
Alluvia in peneral in ViiHey* »li-M-etil»j5 |x*t)itrke*tit
I ti"il rnl M=l (I |<lir Pliocene I.urly I'lvi«lorfiif)
— Intrn«ely vteutliercil proluvin rieli in minl atnl «<~*ri«
Kcil-lirovi ni-h clay. alteration |iro«ltict«

H I’'rnJu\i.t rieli in miiil. 'ravel .mil local ilobri*

'l — l.oainy>ailol>i-y weathering proiluct*

10 Orcv pl;intic i-Liv with li-nticular inter* .il.ilion* of proluvium (in placc* with
trace- of pcriglacial ervogcnotic phenomena)

1 (lurk lirown or hlack rruliaM «>il
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