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Abstract

The western part of the Hercynian crystalline massif of the Veporic unit (east of the Middle
Slovakian Neogene Volcanic Field) during Neogene represented a volcanic areal with andesite
and rhyodacite volcanism. Because the original structure of andesite stratovolcano was removed
by denudation, numerous relics of intrusive and intrusive-extrusive bodies of diorites, diorite por-
phyry, andesite porphyry and rhyodacites are now exposed on the surface, as well as sporadic
relics of paleovalleys fillings of distal volcanic zone (they were discussed in Part | in the preceding
paper in Mineralia Slovaca 47/1/2015). This paper (Part 1l) presents and discusses the relics of
the volcaniclastic rocks in the paleovalleys fillings on the southern slopes of the Slovenské rudo-
horie Mts. The volcaniclastic rocks preserved in apical parts of the ridges, dominantly oriented
to south, represent relics of the filling of original paleovalleys, which served as transport ways
of volcaniclastic material to south into the delta-type sedimentary basin. More extended relics
of volcanosedimentary filling of the sedimentary basin (at the southern foot of the andesite stra-
tovolcano) are now preserved as uplifted isolated plateaus (Pokoradz and Blh plateaus) at the
northern part of the Rimavska kotlina Basin. The structure and lithology of volcanic and volca-
nosedimentary sequences, filling the sedimentary basin and exposed on steep slopes of the
Pokoradz and Blh plateaus, are documented by the geological-lithofacial map at a scale 1:20 000
and a set of profiles. Filling of the southern sedimentary basin — the VySna Pokoradz Formation
(former Pokoradza Formation in Part 1), thick 150-200 m consists dominantly of epiclastic volca-
nic rocks (epiclastic volcanic sandstones with thin interbeds of siltstones, medium to coarse and
blocky conglomerates, epiclastic volcanic breccias and deposits of mass flows as debris flows,
hyperconcentrated flows, hot and cold lahars). Volcanic facies represent dominantly the bodies
of chaotic breccias of pyroclastic flows of several types: ash-pumice pyroclastic flows, block and
ash pyroclastic flows with dominancy of pyroclastic material, and the block and ash flows with
dominancy of blocky material coming from explosive destruction and collapses of the extrusive
dome — the Merapi type.

Based on analytical data, obtained during mapping and geomagnetic survey of the relics of
intrusive-extrusive bodies and remnants of volcaniclastic rocks, the paleovolcanic reconstruction
of the andesite stratovolcano (removed by denudation) was done. Construction of probable profile
through the stratovolcanic slope is based on the present position of the pyroxene andesite lava
flow, preserved on the top of the paleovalley filling (Klenovsky Vepor ridge e.p. 1338.4) with incli-
nation 8° to west representing transitional zone from the stratovolcanic slope to distant profluvial
plain. The position of the lava flow reflects ca 11 km distance from the central volcanic zone and its
base corresponds to the level of the paleorelief ca 1150 m a.s.l. on which the Vepor stratovolcano
was built-up. Respecting the position of the intrusive and intrusive-extrusive bodies of central,
proximal and distal volcanic zones, the model of the stratovolcanic structure is presented in five
profiles from the central to distal zone. The K/Ar radiometric dating provided the 12.28—-11.56 Ma
age of volcanic and intrusive activity. At the end the paper there follows a discussion about the
multistadial evolution of the stratovolcano and its relation to development of the southern sedi-
mentary basin.

Key words: Vepor stratovolcano, andesite lava flow, intrusive complex, volcanosedimentary for-
mations, pyroclastic flow, lahar, epiclastic rocks, pyroclastic rocks, paleovolcanic reconstruction.
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Introduction

Scattered intrusive bodies and volcaniclastic rocks of
Neogene age in area of the Veporicum crystalline massif
and volcanosedimentary complexes at the northern mar-
gins of the Lu€enska and Rimavska kotlina basins confirm
the eastward continuation of the Central Slovakian Neoge-
ne volcanic Field (Fig. 1). Intrusive bodies exposed on the
surface, as well as volcaniclastic rocks, are supposed in
this work to be remnants of the Vepor andesite stratovolca-
no (Part | — Fig. 3). In contrast to relativelly better preserved
andesite stratovolcanoes of the Central Slovakian Neogene
volcanic Field, in the area of the Veporic unit due to enor-
mous uplift of extended crustal block the superficial volcanic
structure was removed by denudation and the subvolcanic
intrusive complex (diorite pluton, dyke swarms, necks and
laccoliths) of the central volcanic zone were exposed on
the surfice. In the area of proximal volcanic zone numerous
shallow intrusive bodies, like laccoliths and dome-like ex-
trusive bodies, are also uncovered (Part | — Fig. 6). Several
relics of the paleovalleys filling are preserved in the western
distal volcanic zone. In previous Part | of this contribution
we have dealt in more details with intrusive bodies of the
central and proximal volcanic zones and with remnants of
volcaniclastic rocks in the filling of the paleovalleys in the
western distal volcanic zone of the Vepor stratovolcano.

In this second part (Part 1l) we focused dominantly on
the relics of the paleovalleys fillings on the southern slo-
pes of the stratovolcano (southern slopes of the Sloven-
ské rudohorie Mts.) and also on the volcanosedimentary
complexes of the southern sedimentary delta-lake basin,

%\/\C r/{wq/-—‘\\,—if :
Q\)
&
o«
P
/)’ﬁ\~’\_/
//
//
l/
~ / Trngva
{; \?Bratislava
¥ \\\\ Kkkmes.A
N fegime S
HUNGARY

Neogene Volcanic Fields of Slovakia

1- Kovécovské kopce Formation
2-Vinica Formation
3- Celovce pyroclastic volcano
4- Lysec pyroclastic volcano
5- Javorie stratovolcano
6- Polana stratovolcano
7- Stiavnica stratovolcano
8- Kremnica volcanic complex
9- Vtacnik stratovolcano
10- Remnant of Vepor stratovolcano

CSVF- Central Slovakia volcanic Field
VSVF- Vepor stratovolcano volcanic Field
SV Mts.- Slanské vrchy Mts.

VV Mts.- Vihorlatské vrchy Mts.

ZVF- Zemplin volcanic Field

KK Mts.- Kovacovskeé kopce Mts.

SSBF- Southern Slovakia Basalt Field

Fig. 1. Distribution of Neogene volcanic rocks in Slovakia.
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recently preserved as solitary high plateaus, the Pokora-
dzska tabula Plateau (Pokoradz Plateau) and the Blzska
tabula Plateau (Blh Plateau) at the northern edge of the
Rimavska kotlina Basin (Pokoradza Formation in Part |, the
Pokoradz Formation as more appropriate term in Part Il).
In the following text the results of K/Ar radiometric dating
of the rocks, and questions related to volcanic activity and
types of eruptions are discussed, as well as the problems
of the primary volcanic structure reconstruction, its extent
and evolution with relation to the development of sedimen-
tary basin at the southern part of the stratovolcano.

Geographical and geomorphological characteristics

of the area on the southern slopes of the Slovenské

rudohorie Mts. (Revicka vrchovina Highland) and at the

northern part of the Rimavska kotlina and Lucenska
kotlina basins

South of the central volcanic zone in a distance of about
12 km the relics of volcaniclastic rocks in fillings of the origi-
nal paleovalleys continue to the area of southern slopes of
the Slovenské rudohorie Mts., area of the Revtcka vrchovi-
na Highland and volcaniclastic rocks form also the volcano-
sedimentary complexes of the Pokoradz and Blh plateaus
at the northern part of the Lu¢enska kotlina and Rimavska
kotlina basins (Figs. 2 and 3). Following text briefly charac-
terizes the main geomorphologic units: 1 — Revucka vrcho-
vina Highland, 2 — Rimavska kotlina Basin (northern part),
3 — Lucenska kotlina Basin (northeastern part), 4 — Poko-
radz Plateau, and 5 — Blh Plateau (Fig. 2 and Part | — Fig. 4).
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Fig. 2. Scheme of the area
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1 —The Revucka vrchovina Highland

The area of the Revucka vrchovina Highland with scat-
tered relics of volcaniclastic rocks represents a geomor-
phological subunit of the Slovenské rudohorie Mts. This
area is characterized with mountains of medium hights of
about 800 m a.s.l. (highest is the Zeleznik elevation point,
reaching 814 m a.s.l.). The mountain relief declines gradu-
ally to the south and is divided by deep valleys into several
ridges dominantly trending NW-SE and to S. The valleys
system is drained with rivers and brooks flowing generally
to south (Rimava river, several main brooks like Blh, Slana,
Zapadny Turiec, a.o0.). The northern part the area is built
of the crystalline rocks of the Veporic unit (granitoids and
crystalline schists). The Gemeric unit with low metamor-
phosed Upper Paleozoic rocks is overthrusted above the
Veporic unit from the south to north. In the southern part
of the Revucka vrchovina Highland the nappe of the Sili-
cic unit is dominant, consisting of the Mesozoic carbona-
tes and argillite schists (Fig. 3). Lithology of the rocks and
tectonic structures plays an important role in modelling of
the highland type of the relief by erosive processes. Volca-
niclastic rocks representing the relics of the paleovalleys
fillings are preserved on the top of ridges oriented generally
to the south and to the southeast. The paleovalleys were
used for transport of volcaniclastic material to the southern
area where it was deposited in the basin as the Vysna Po-
koradz Formation. Top parts of the mountains and their ste-
ep slopes are forested. Southern part of the area with low
and flat hills are agriculturally cultivated, eventually they are
used as a pasture for cattle and sheeps. Settlement in the
northern part of the Revicka vrchovina Highland is concen-
trated namely in valleys with rivers and brooks. Along brook
of Zapadny Turiec there are situated the main villages as
Ratkova, Ratkovska Lehota, Sasa, Rybnik and SkereSovo
village.
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At the northern margin of the Rimavska kotlina Basin
the more extent volcanosedimentary complexes of the Po-
koradz and BIh plateaus represent relics of primary filling
of the Neogene sedimentary basin of the VySna Pokoradz
Formation. Volcanosedimentary complex developed on the
surface of the Oligo-Miocene sediments was later divided
by denudation into two isolated larger blocks as individual
geomorphological units of the Pokoradz Plateau and Blh
Plateau.

2 — The Pokoradzska tabula Plateau (Pokoradz
Plateau)

The area of the Pokoradz Plateau north of villages
Vy$na Pokoradz and Nizna Pokoradz is characteristic with
flat relief of the high plateau with maximum elevation about
500 m above surrounding relief of the Lu¢enska kotlina Ba-
sin with Oligocene-Miocene sediments. Medium altitude of
the Lucenska kotlina Basin is about 350-370 m a.s.l. The
Pokoradz Plateau is limited by steep slopes on the western
side with valley of the Rimava River and also by steep slo-
pes on the eastern side with valley of the river Blh, as well
as with valley of the Papca brook in the southern part. At
the southern edge, the high plateau ends with steep slopes
with ca 100-150 m elevation above relief of the Rimavska
kotlina Basin. At the northern margins of the plateau there
is gradual transition from slopes of the Revicka vrchovina
Highland into the flat relief of the Pokoradz Plateau. The
eastern part of the Pokoradz Plateau is dissected by the
valleys of NW-SE orientation into several ridges and isola-
ted segments built-up with volcaniclastic rocks. The valleys
are followed by the brooks of Papca, Lemes$ik and others
flowing to southwest. Outher steep marginal slopes of the
Pokoradz Plateau and isolated segments are modified by
huge landslides and landslide fields of volcaniclastic rocks
due their instability above Miocene clay sediments (Hrasna
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et al., 1995; Frn¢o et al., 1990). Landslides at the southern
slopes obtain typical hummocky relief (northward of the
Nizna Pokoradz and Vy$na Pokoradz villages). System of
brooks springing in higher levels of the valleys like brooks
Papca, Lemesik, Vyvieracka, Sinkov potok, Velky potok
and Hajsky potok is drainaged generally to south. Slopes
limiting the Pokoradz Plateau are often forested; uppermost
part of the flat plateau without forest is cultivated for agricul-
ture purposses and/or used as pastures. The main villages
in the area of the Pokoradz Plateau from north to south are
Kyjatice, Babinec, Kraskovo, Lukovistia and Horné Zahora-
ny villages and along the western part of the plateau there
are villages Hrachovo, Vysny Skalnik and Nizny Skalnik. At
the southern edge of the plateau the VySna Pokoradz and
Nizna Pokoradz villages are located.

3 —The BlZska tabula Plateau (Blh Plateau)

The Blh Plateau situated east of the Pokoradz Plateau
is not as homogeneous as the Pokoradz Plateau. It is sepa-
rated into two segments by the valley with NW-SE orien-
tation. 1 — The northern segment about 4 km wide in its
northern part with maximum altitude 487.5 m a.s.l. on ele-
vation point of Turecky vrch Hill, southward it becomes gra-
dually narrower. From the western and eastern sides, the
Blh Plateau is limited by the steep slopes with the altitude
difference more than 100 m. Steep slopes are modified by
huge landslides of volcaniclastic rocks due their instability
above the Miocene sediments. 2 — Southern segment is
roughly of triangle shape with narrow ridge directed to NW
with the hills Hradiste (457.3 m a.s.l.), e.p. 450 and Dlhy
vrch elevation point (481.5 m a.s.l.). The high plateau is di-
vided by deep valleys on southern part into three ridges.
From the west to east they are: (a) western ridge Dlhy vrch
(e.p. 499.2) — Velka skala, (b) middle ridge Derava skala
(e.p. 495), and (c) eastern ridge with e.p. 471. Steep slopes
on the southwestern, southern and eastern sides are modi-
fied by extended landslides of volcaniclastic rocks.

The Vini¢ny vrch ridge (e.p. 467) with W—E orientation,
located north of the Blh Plateau and the Holy vrch ridge
trending N-S between the Pokoradz and Blh plateaus re-
present segments of the original sedimentary basin of the
Vy$na Pokoradz Formation, later separated by the denuda-
tion to isolated ridges.

Northern and southern segments of the Blh Plateau are
strongly forested. The main villages along the northern side
of the plateau are the Spanie pole village, and more to west
the Slizké village. Along western side of the plateau the
Teply vrch and Velky Blh villages follow along the Blh brook.
Vy&né Valice and Nizné Valice villages are at the southern
side of the plateau.

4 — The Rimavska kotlina Basin

The Rimavska kotlina Basin at the southern slope of
the Slovenské rudohorie Mts. represents a lowland basin
with the transition to the low highland relief in the southern
part. The Rimavska kotlina Basin connects at the western
side with the Lu€enska kotlina Basin along fault and/or fault
zone of NNW-SSE direction, which conditioned the origin
of the Rimava river valley. Continuing to south, the Rimav-
ska kotlina Basin is from the western side in contact with
the Cerova vrchovina Highland with numerous relics of the
Neogene-Quaternary alkali basalt volcanism. The Lucen-

ska kotlina Basin gradually passes to east into the Bodvian-
ska pahorkatina Highland. Filling of the Lu¢enska kotlina
Basin is formed by sediments of the Oligocene-Miocene
age (Kiscelian—Egerian), representing the basement of the
volcanosedimentary Vy$na Pokoradz Formation preserved
after its denudation as the Pokoradz and Blh plateaus at the
northern side of the Rimavska kotlina Basin. The youngest
postvolcanic sediments in the Lu¢enska kotlina Basin are
lake and fluvial sediments of the Pontian age of the Poltar
Formation and Quaternary sediments. On the surface of
the lowland relief there occur the relics of the primary Plio-
cene relief dissected by many terraces and valleys. Among
the numerous brooks and rivers, heading to south, there
are important namely the Rimava river, and brooks Blh,
Slana, Zapadny Turiec and their tributaries. The lowest part
of the Rimavska kotlina Basin has an altitude of ca 150 m
a.s.l. Predominant part of the Rimavska kotlina Basin is ag-
riculturally cultivated. It is densely populated with numerous
villages and the main town of Rimavska Sobota.

5 —The Luéenska kotlina Basin

The Lucenska kotlina Basin is separated from the east
located Rimavska kotlina Basin by the fault zone trending
NNW-SSE along the valley of the Rimava River. In the NE
part of the Lu¢enska kotlina Basin, several remnants of vol-
caniclastic rocks of the VySna Pokoradz Formation occur
on the surface of the Upper Paleozoic rocks of the Gemeric
unit and more to the south on the surface of the Oligo-Mio-
cene sediments. Northern part of the Lu¢enec Basin repre-
sents lowland area with transition to highland relief. This
area is not forested and is agriculturally cultivated. Among
more important villages there belong the Hrachovo, Velké
Teriakovce, SuSany and Hrnéiarske Zaluzany villages.

Rock complexes underlying volcanic rocks on the
Slovenské rudohorie Mts. and the northern part of the
Rimavska kotlina and Luc¢enska kotlina basins

Scattered relics of the Neogene volcaniclastic rocks are
discordantly deposited on the surface of the Paleozoic and
Mesozoic roks of several tectonic units — the Veporic, Ge-
meric, Meliatic, Turnaic and Silicic units. In the Rimavska
kotlina and Lu¢enska kotlina basins the volcaniclastic rocks
are overlying the Oligo-Miocene sediments (Fig. 3).

Veporic unit

The Veporic unit is the lowermost tectonic unit cropping
out on the surface north of the Rimavskd kotlina Basin
(north of the Lubenik-Margecany overthrust line west of
Kraskovo village). Rocks of the Veporic unit continue to
south beneath the overthrust Gemeric unit. The Veporic
unit in this zone is built of the Upper Paleozoic rocks of the
Slatvina and Rimava formations of Revuca Group (Vozaro-
va and Vozar, 1982).

The Slatvina Formation (Stephanian C-D) contains me-
tamorphosed sandstones, sericite-chlorite- and graphite
phyllites.

The Rimava Formation (Permian) represents strongly
dynamometamorphosed sandstones, arkoses, multicolou-
red schists, meta-greywackes with gravels and beds of acid
volcanites (Vozarova in Vass et al., 1985). Sporomorphs of
the Permian age are sporadically preserved (Planderova in
Vass et al., 1985).
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Quaternary - Pliocene

1 fluvial sediments (gravels, sands, soils) in the
filling of river valleys and brooks
fluvial sands, sandy gravels and gravels in

middle to upper terraces (Middle Pliocene)
Miocene

°— © — © 1 poltar Formation: gravels, sands, clays,
3fFo—o e 2
o — o layers and lenses of lignite (Pontian)
Vy3na Pokoradz volcanosedimentary
4 “ Formation: breccias of pyroclastic
flows, lahar breccias, epiclastic

volcanic breccias, conglomerates

and sandstones (Sarmatian)

Oligocene - Miocene
Luéenec Formation,

siltstones, silts to siltstones,
sporadically claystones and =
sandstones (Egerian)

| "Hor. Zahoran
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o w— Dobsind Group: Hdmor Formation: grey sandstones with
= 11 -E beds of conglomerates, black and sandy shale (Vestfal
& C-D)
Ny Gelnica Group, Betliar Formation: black and grey phyllites,
L locally with volcaniclastics of acid volcanites (Upper
CZ274 Silurian)

Holec Beds: schists with intercallations of lydites,
carbonates and sandstones (Upper Silurian)

_ Brusnik anticlinal

“| Brusnik Formation: shales, sandstones with carbonate
9 beds and acid volcaniclastics, polymict conglomerates
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The Gelnica Group as the
oldest lithostratigraphic subunit
consists of tuffitic sediments,
graphitic phyllites with inter-
calations of lydites and carbo-
nates (Vozarova in Vass et al.,
1985). Sporomorphs in low me-
tamorphosed sediments ma-
nifest their Silurian-Devonian
ages (Planderova in Vass et al.,
1985). Sediments of the Betliar
Formation of Upper Silurian age
(subunit of the Gelnica Group)
represented by the dark to grey
phyllites with clastic material
of acid volcanics and with in-
tercalations of lydites are crop-
ping out west of the Kraskovo
village. Dark schists with lydites
and sandstones — the Holec
Beds of assumed Silurian age
occur in the norhern part of the
area.

The Ochting and Crmel
tectonic subunits (Lower Car-

boniferous) are built of the
metaconglomerates, meta-
sandstones, locally meta-
basalts, metadolerites and

o 3 W amalry e
s Silicicum (Triassic)
6 W Wetterstein crinoidal and Steinalm limestones,
w undivided, (Anisian-Karnian), Tisovec and Furmanec
AR ; .
limestones (Jul-Tuval), Guttenstein Formation, dark
limestones and dolomites (Egej-Bytin)

Turnaicum (trias)

ZZ| metarhyolite tuffs (Devonian)
Southern Veporicum
Revuica Group, Rimava Formation: metamorphosed
16 y arkose, arkose, graywacke, locally with volcanogene
A material, metamorphosed varieged shales and siliceous
= shales and quartzitic conglomerates (Permian)
—— Slatvind Formation: grey fine-grained metamorphosed

serpentinites, included into the
Hradok Formation.
The Dobsina Group (Upper

W' Bodvasilas sandstones and slates, (Giesbach-Namal), Sinské
7 % claystone beds (Namal-Spat), Gutenstein limestones and
Z522 dolomites (Lower Anisian)
Meliaticum (Middle Triassic) 7
grey chert limestones (Ladin-Norik), dark grey and and variable 18 i i 3
8 colour shales, sandstones, mottled marls, limestones and +
olistostromes, radiolarites, silicic sandstones
Paleozoic

Gemericum (Permian-Lower Triassic)
Gocaltovo Group, Rozhava Formation: oligomikt and

hyolite tuffs (Permian)

alternating with phyllites, layers of metaconglomerate,
metabasalts, tuffs, and tuffites (Lower Carboniferous)

Fig. 3. Structure of the pre-volcanic basement in southern slopes of the Slovenské rudohorie Mts.

and in the Luéenska kotlina and Rimavska kotlina basins.

The Lower Triassic age of the grey metamorphosed
sandstones, overlying rocks of the Rimava Formation, is
supposed, being correlated with the Foederata Group (cf.
Part I).

North of the area under discussion there are exposed
Meso-Hercynian granitoids (hybridic granitoids to tonalites
and biotite granodiorites to tonalites) of Upper Devonian?
— Carboniferous age and also Neo-Hercynian postcollision
granitoids of Permian age (leucocrate granites to granodio-
rite). The granitic bodies are hosted by biotite phyllites and
gneisses of unknown age (their Proterozoic? age is also
supposed).

Gemeric unit

The Gemeric unit is thrust over on the Veporic unit from
the south. It forms the footwall of the Tertiary sediments of
the Rimavskéa kotlina Basin. It is presented with following
subunits:

=
17 P2 sands, grey to black phyllitic shales, sporadic bodies of
2~ 2] basic and acid volcanics and intercalations of
volcanoclastics (Upper Carboniferous, Stefanian)

Neo-Hercynian post-collisional granites to
granodiorites, locally porhyritic and aplitic (Permian)

19 biotitic granodiorites to tonalites
TS
. A " ~ 7 | biotitic cherty phyllites, locally gneisses
olymikt conglomerates, massive sandstones, rhyolites, 20 (Proterozoic?y Igalyeozoic?) v .
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Carboniferous — Westphalian
C-D) grey sandstones with
layers of conglomerates and
dark sandy schists crop out
north of the Kyjatice village
(Hamor Formation). They are
confirmed by boreholes in the
area of the Kociha and Hracho-
vo villages.

The Gocaltovo  Group
(Permian), built of polymict
conglomerates, sandstones,
rhyolites, rhyolite tuffs of the RoZriava Formation, crops out
NE of the Ratkova village.

.

2 C::} landslide

Meliatic unit

The rocks of the Meliatic unit of Triassic age — grey mas-
sive crystalline limestones, siliceous limestones (Ladinian—
Norian), dark-grey and multicolour schists, sandstones,
mottled marls, limestones and olistostromes (Liassic-Lower
Malm) crop out east of the Babinec village and to NW of the
Hrusov village. The Meliatic unit is supposed to be covered
by the Oligo-Miocene sediments in the Rimavska kotlina
Basin.

Turnaic unit
The Turnaic tectonic unit (Upper Paleozoic-Triassic) is

displaced on Gemeric unit. In higher position above Tur-
naic unit there occurs the nappe of Silicic unit. The Upper
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Paleozoic and Triassic sediments of Turnaic unit are expo-
sed on the surface near the Hrachovo village. The Permian
rocks, belonging to the Brusno Formation (Vozar and Vo-
zarova, 1992), are represented with intensivelly deformed
polymict conglomerates with sandstone interbeds. The
Lower Triassic sediments encompass the grey, grey-green
to violet schists with intercalations of sandstones and san-
dy limestones, often with distinct schistosity. Lower Triassic
sediments are not exposed on the surface; they are buried
under the Middle Triassic carbonates, dark and black calca-
reous phyllites and dark schistosed limestones, which are
exposed near the NE margin of the Lu¢enska kotlina Basin.
The Middle Triassic limestones crop out also near the villa-
ge of VySny Skalnik, where the conodont fauna manifests
the Anisian age. The Turnaic unit, represented by the Bo-
dvaszilas sandstones and schists (Griesbachian—Nama-
lian), Szin marly beds (Namalian—Spathian), as well as the
Guttenstein limestones and dolomites (Lower Anisian) are
cropping out NE of the Babinec village (Bezék et al., 2008).

Paleozoic sequences of the Brusnik anticline

North-eastward of the Spanie pole village (near the
northern margin of the Blh Plateau), the anticlinal struc-
ture with Paleozoic rocks is developed. In its central part
the phyllites, metamorphosed sandstones and conglome-
rates, reworked rhyolite volcaniclastics and lydites of the
Carboniferous Turiec Formation are exposed. At the edges
of anticlinal structure, schists, polymict conglomerates and
sandstones with intercalations of carbonates and acid vol-
caniclastics of the Brusnik Formation crop out (Bezak et
al., 2008). According to the older interpretation (Elecko et
al., 1985), in the central part of anticlinal structure there are
present the Devonian rocks of Gelnica Group.

Silicic unit

The Silicic tectonic unit forms the Silicic nappe thrust
over the Gemeric, Meliatic and Turnaic units (Elecko et al.,
1985). The Silicic nappe, extended in the northern part of
the area between villages HruSovo-Slizké and Budikovany,
is built of wetterstein limestones (Ladinian—Cordevolian). In
the area east of the Slizké village the Dachstein limestones
(Norian), Tisovec and Furmanec limestones (Julian—Tuva-
lian) are present dominantly.

Tertiary sediments

In the northern part of the Lu€enska kotlina and Rimav-
ska kotlina basins, the complex of Oligocene-Miocene se-
diments overlies the Paleozoic-Mesozoic rocks.

Oligocene

Oligocene sediments (Kiscelian), forming the lower part
of the sedimentary fill of the Lu¢enska kotlina and Rimav-
ska kotlina basins, are not exposed on the surface. The
Oligocene basal beds, designated as the Skalnik Beds
and confirmed by several boreholes, represent continen-
tal sediments. Silts and clays with total thickness of about
33 m have variable colours (red-brown, grey-green) and of-
ten contain angular fragments of silicites, quartz, quartzites
and eventually silicitic breccias. According to the study of
sporomorphs the Skalnik Beds are correlated with Kiscel-
lian (Planderova in Vass et al., 1982).

Missing basal Skalnik Beds in some areas are repla-
ced with beds of conglomerates, breccias and sandstones
with marine litoral fauna, designated as Ciz Beds (borehole
VCH-1). The marine fauna due to its bad preservation is not
used for stratigraphic correlations. The main volume of Oli-
gocene sediments forms CiZ Formation, thick up to 246 m
(borehole FV-1 Blhovce), built of claystones and siltstones
with microfauna and macrofauna of Oligocene age, corres-
ponding to Kiscellian (Vass and Elecko et al., 1989, 2007).

Oligocene-Miocene

The marine transgression reached climax in the
LuCenska kotlina, Rimavska kotlina and Ipelska kotlina
basins and also in the whole area of the Budin Paleogene
basin during the Egerian time (Vass, 1981). The sediments
of Egerian age (in older terminology Chattian-Aquitanian)
are spread in the whole area of the Rimavska kotlina and
Lucenska kotlina basins and northward they overlap the
primary extent of the Kiscellian sediments. The maximum
thickness of Egerian sediments, verified by the borehole, is
about 700 m (borehole FV-7 Blhovce). In the southern part
of the Rimavska kotlina Basin a thickness of sediments is
greater, supposed to be about 1100 m. Northward within the
basin, the thickness of sediments rapidly declines.

The sediments of Egerian age in the southern part of
the Rimavska kotlina Basin are evolved gradually from un-
derlying Oligocene sediments of the Ciz Formation. In the
northern part of the Rimavska kotlina Basin there occurs
a discordance between Egerian sediments and underlying
Oligocene sediments, caused by Egerian marine trans-
gression. In the majority of northern part of the Rimavska
kotlina Basin the Egerian sediments lie discordantly on the
surface of the Mesozoic carbonate rocks of the Turnaic and
Silicic units.

Egerian sedimentary complex underlies the volcanose-
dimentary complexes of the Pokoradz and Blh plateaus in
the northern part of the Rimavska kotlina Basin, encom-
passing the area from the Spanie pole village (eastern side
of the basin), to the Lukovistia village (northern side) and
Vy$ny Skalnik and Hrachovo villages (western side).

The Lucenec Formation of Egerian age is the main
lithological unit spreading out from below the volcanose-
dimentary rocks of the VySna Pokoradz Formation. The
main lithofacies — Szecseny schlier — dominantly consists
of silts, siltstones, clayes and claystones. Sandstones are
presented only sporadically. The schlier sediments during
weathering obtain yellow to grey brown colours, disintegra-
tion is schistose, shelly and/or into the irregular fragments.
Schlier sediments are rich in marine fauna, nannoplankton
and sporomorphs corresponding to Oligocene-Miocene in
age (Vass et al., 1989a, b; Vass et al., 2007).

The Lucenec Formation consists of several subunits,
forming basal and marginal lithophacies. The Panica Beds
represent basal lithostratigraphic unit, in the uppermost
part laterally passing into schlier sediments. The basal se-
diments of the Panica Beds (according boreholes in the
Gemerska Panica area) consist of breccias with material
of limestones, crystalline schists, sandstones, polymict
conglomerates and sandstones. The Budikovany Beds (in
the area of the Budikovany village) lie above Panica Beds
and/or above the Paleozoic and Mesozoic rocks. Beside
marls, the main volume of sediments forms the organodet-
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ritic sandy limestones with marine fauna. The Bretka Beds
exposed on the surface near the Bretka village represent
marginal facies of the Lu¢enec Formation. They vertically
and laterally pass into the upper part of silts and siltstones
of the Lucenec Formation. They are represented with det-
ritic and organodetritic limestones and limestone breccias.

Miocene

During Sarmatian, the volcaniclastic material from the
southern slopes of the andesite stratovolcano was trans-
ported and deposited in the Rimavska kotlina Basin and
northern part of the Lucenska kotlina Basin, forming the
Vy8&na Pokoradz volcanosedimentary Formation.

In the younger stage during Pontian time, the fluvial-
-limnic sedimentation continued in the LuCenska kotlina
and Rimavska kotlina basins, resulting in the development
of the Poltar Formation of gravels, sands, marls and
silts. Associations of palinomorphs indicate Pontian age
(Planderova in Vass et al., 1982). The youngest Quaternary
sediments represent loamy and rocky deluvial deposits
on top of hills and their slopes, in the lowland areas there
occur fluvial sediments of numerous rivers and brooks.

| - Filling of the paleovalleys on the southern slopes
of the Vepor andesite stratovolcano

During geological mapping and field research numerous relics
of volcaniclastic rocks were examinated dominantly in the upper-
most part of hills and ridges on the southern slopes of the Slo-
venské rudohorie Mts. These relics of volcaniclastic rocks were
identified as remnants of the primary filling of paleovalleys, direc-
ted southward from the southern slopes of the Vepor andesite stra-
tovolcano into the sedimentary basin (Kone¢ny, V. and Konec¢ny, P.,
2010). The preceding research and mapping stages in connection
with the compilation of geological map at a scale 1 : 50 000 (Lexa
and Konecny in Elecko et al., 1985) have recorded these relics, but
their relation to andesite stratovolcano was not solved that time.

Paleovalleys were used as pathways for transport of fine to
coarse clastic volcanic material during volcanic activity of the
andesite stratovolcano to southern sedimentary basin where the
volcaniclastic material was deposited in a delta-lake environment.
During synchronous subsidence of sedimentary basin there was
gradually evolved a thick complex of volcanosedimentary rocks
named as the Vysna Pokoradz Formation. After uplifting and de-
nudation this complex forms recent isolated relics of the Pokoradz
and Blh plateaus and several hills at northern edge of the Lu¢enec
Basin. Volcanosedimentary complex is in detail characterized in
geological lithofacial map (Kone¢ny, V. and Konecny, P., 2012; Ap-
pendix 1/A, B, C and D).

The position of paleovalleys and their fillings is demonstrated
on series of profiles oriented from NW to SE Appendix 2A.

Fillings of the paleovalleys reflect different stages of denuda-
tion. In many cases only the lower parts of the original thickness
are preserved. This article presents the lithology of the paleoval-
leys fillings from the north to south. In the northern part of the area,
the relics of three paleovalleys are preserved in the uppermost
levels of the ridges with dominant orientation from NW to SE, res-
pectivelly from NNW to SSE.

1 —The Hrb paleovalley
Relics of volcaniclastic rock in filling of the Hrb paleovalley

(southeast of the Polom village) form the uppermost part of the
ridge trending NW-SE in length of about 1 700 m (Appendix 2A).

At the northern edge, the base of volcaniclastic complex is at
altitude 705 m a.s.l., at the southern edge it is lower, about 625 m
a.s.l. In the southern part on the base of paleovalley filling, the
fluvial sediments represent tuffitic sands with gravels of volcanic
and non-volcanic rocks (quartz, crystalline schists, granitoids and
andesites). Basal bed of variable thickness is incoherent and often
is missing. Higher above the basal fluvial sediments, the bed of
fine- to medium-grained andesite conglomerates is developed at
an altitude from 640 m up to 660 m a.s.l. At altitude 660 m a.s.l.,
the transition to bed, consisting of the medium to coarse epiclastic
volcanic conglomerate with increasing amount of andesite rounded
fragments with dimension up to 20-30 cm occurs in the upper part
of basal bed. At a higher altitude of 675-685 m a.s.l., the coarse
to blocky epiclastic volcanic conglomerate follows with 40-60 cm
wide rounded blocks. Atan altitude of 685—700 m, the bed of medium
to coarse epiclastic volcanic conglomerate (rounded andesite
blocks wide to 30 cm) occurs again. From 700 m up to 710 m a.s.l.
in the bed of epiclastic volcanic breccia-conglomerate, besides
rounded blocks, also angular and semirounded blocks are present
with the dimension from 60 cm up to 1 m. In the uppermost part of
the paleovalley filling on the top of the Hrb ridge (elevation points
720.4 and 710), the coarse to blocky lahar breccia is exposed with
agular to subangular andesite blocks with dimensions up to 60 cm
and rare up to 2 m. Matrix is tuffaceous grey, grey brown and locally
reddish with frequent pumice fragments and fine angular andesite
fragments of dimensions 2-3 cm. The deposition of material is
chaotic. Lahar breccia shows signs of partly hot material during
transport, so they correspond to category of hot lahars.

2 —The Vrchduby paleovalley

Volcaniclastic rocks, representing the relics of the paleovalley,
form an expressive ridge with length of about 1 850 m and orienta-
tion from NNW to SSE, located east of the Ratkovska Zdychava vil-
lage between valleys of Blh and Krokava brooks (Appendix 2A). At
its northern segment, the base of the paleovalley is situated at alti-
tude app. 650 m a.s.l., southward it gradually descends to altitude
app. 470 m a.s.l. at its southern segment. On the western side, the
base of the paleovalley is in lower altitude comparing with its eas-
tern side, so we can conclude that the axis of the paleovalley (the
deepest part of the paleovalley) was situted more to the west from
actual western side of the paleovalley fill. At the southern edge
of the ridge on the base of paleovalley filling a basal bed of tuffi-
tic sands with pebbles of volcanic and non-volcanic rocks crops
out at an altitude of 470 m a.s.l. Above basal bed there occurs the
chaotic breccia of pyroclastic flow, which follows at altitude 512 m
a.s.l. (Fig. 4).

Chaotic breccia in several rocky cliffs continues to higher alti-
tude on the slopes up to 530 m a.s.l. In the outcrop at this altitude,
the separation of material by its granularity was observed. Blocks
of greater dimensions are accumulated in the lower part of rocky
wall, which correponds to normal gradation (Fig. 4c).

Chaotic breccia in rocky cliffs continued to the level of 583 m
a.s.l. The blocks with greater dimension (from 60 cm up to 100 cm)
are accumulated in a higher level of pyroclastic flow (reverse gra-
dation). Total thickness of the chaotic pyroclastic breccia is about
70 m. There is not possible to exlude that total thickness represents
a several pyroclastic flows with rapid succession and due to inten-
sive welding the lithological margins between individual flows are
obscured. Lithological character of breccia corresponds to block
and pyroclastic flow ash originated during collapses of eruptive co-
lumn of the vulcanian type.

Above chaotic breccia of pyroclastic flow, the bed of coarse to
blocky epiclastic volcanic conglomerates with rounded andesite
blocks more than 50-60 cm in diameters follows on the southern
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chaotic breccia a higher content of blocks was observed.

slope of the ridge. Thickness of bed is about 7 m. In the higher
position above the coarse to blocky conglomerate a bed of fine
epiclastic breccia-conglomerate follows in thickness of about
15 m with rounded and angular fragments up to 15 cm and sandy
tuffitic matrix. In higher part of the paleovalley filling the sequen-
ce consists of coarse to blocky epiclastic volcanic breccia (with
angular to subangular blocks up to 1 m and rare to 2.2 m), thick
about 16 m, fine epiclastic volcanic conglomerates and sandsto-
nes, thick about 14 m, and the coarse to blocky epiclastic vol-
canic breccia-conglomerates with partly rounded and angular
blocks with diameters 40—60 cm, as well as the sandy tuffaceous
matrix in total thickness of about 7 m. The uppermost part of the
sequence on the top of the Vrchduby ridge with elevation points
682 m and 652 m forms chaotic breccia of pyroclastic flow with
the base at about 624-630 m a.s.l. Breccia consists of vesiculated
fragments dominantly from 5 to 35 cm and rare blocks up to 2 m.
Tuffaceous matrix is strongly welded together with small vesicula-
ted fragments. Deposition of clastic material is chaotic with distinct
concentration of larger blocks near the base of the cliff.

3 - The Kysle — Susiansky vrch paleovalley

The relics of the paleovalley filling with length of about 3 500 m
form northern isolated hill Kysle with e.p. 639.4 and the southern
ridge Susiansky vrch Hill with flat top (elevation points 628, 601
and 582 m), trending NW-SE, and located west of the Ratkova
village (Appendix 2A).

3/1 — At the base of isolated relic on the slope of Kysle Hill
(e.p. 639.4) at altitude app. 600 m a.s.l., a bed of tuffitic sands
is located, containing gravels of volcanic and non-volcanic rocks

Fig. 4. Chaotic breccia of pyroclastic flow
exposed on the southern slope of the cliff
at level 500 m a.s.l., consisting dominantly
of the vesiculated fragments of subsphe-
ric and spheric shape with dimensions
5-25 cm (photo a). Angular fragments are
less frequent (ca 10—15 %) and blocks of
dimensions 50-150 cm are rare. Matrix is

: s grey-brown, intensively welded to homoge-
nized, oontalnlng small vesmulated fragments WhICh represent ca 65—-70 % of the volume. Disin-
tegrated andesite blocks at lower level of the rocky wall (photo b). The chaotic breccia of pyroclastic
flow in rocky wall with about 15 m height at level 530 m a.s.l. consists dominantly of vesiculated
subspheric fragments up to blocks large to 50 cm (photo c). Comparing with the lower positioned

(pebbles of quartz, granitoids and
crystalline schists) with variable
thickness of 5-8 m. Above basal bed,
the uppermost part of the hill with flat
top is formed of the coarse to blocky
epiclastic volcanic breccia.

3/2 — The SusSiansky vrch Hill
with elevation points 628, 601, and
582 m, forming expressive ridge
with flat top, continuing to south, is
built-up dominantly by the facies of
epiclastic volcanic rocks. Base of
the paleovalley filling gradually des-
cends from the level 612 m a.s.l. at
the northern edge to south and at the
southern edge it occurs at level of
about 390 m a.s.l. The most intensive
deeping of the paleovalley bottom is
roughly in the midle part of the rid-
ge bellow e.p. 601, where the base is
located in altitude about 500 m a.s.l.
Maximal thickness of the paleovalley
filling reaches about 100 m. The ba-
sal bed of tuffitic sand with gravels
of volcanic and non-volcanic rocks is
not continuous and in several places,
where it is missing on the surface of
the pre-volcanic basement, there oc-
cur epiclastic volcanic conglomerate
and/or epiclastic volcanic breccia. At
the southern edge of the paleovalley
filing in the upper part of the basal
bed at altitude 410 m a.s.l. there is
a transition to bed of fine epiclastic
volcanic conglomerate with thickness app. 20—22 m. Except of the
rounded andesite material in fraction 5-15 cm, which dominates,
there are also present in small amount the pebbles of non-volcanic
rocks from the pre-volcanic basement. Higher on the southern slo-
pe of the ridge at altitude 432 m a.s.l., the bed of coarse to blocky
epiclastic volcanic conglomerate follows in thickness app. 37 m.
Rounded andesite blocks are present with dimensions up to 30
cm and rare blocks up to 1-1.6 m. Coarse to blocky conglomerate
at the altitude 490 m a.s.l. alternates with the fine to medium epi-
clastic volcanic breccia with thickness app. 5 m. F