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OBALKA: Lavovy nek na vychodnom svahu chrbta Rozsypok vychodne od Klenovského Vepra (horna fotografia). Skalné
bralo lavového prudu vo vrcholovej asti Klenovského Vepra (fotografia vpravo). Schéma intruzivnej sukcesie v centrainej
zéne veporského stratovulkanu. Foto P. Kone¢ny, schéma V. Konec¢ny. Problematikou veporského stratovulkanu sa zaobera
¢lanok Konec¢ného et al. na str. 1 — 76.

COVER: Lava neck situated on the eastern slope of the Rozsypok ridge, east of the Klenovsky Vepor ridge (upper
photograph). Rocky cliff of the lava flow on the Klenovsky Vepor ridge (right photograph). Scheme of intrusive succession
in the central zone of the Vepor stratovolcano. Photo P. Koneény, scheme V. Koneény. The topic of the Vepor stratovolcano
is presented in the article by Konecny et al. on pp. 1-76.
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Abstract

During Neogene, due to the subduction of the oceanic crust of the Tertiary basin, situated on the
outer (northern) side of Carpathians, several volcanic fields of the calc-alkaline andesite volcanism
developed on the inner side of the Carpathian orogenic belt. In the territory of Slovakia there are two
main areas of Neogene volcanism: The Central Slovakian Neogene Volcanic Field and the Eastern
Slovakian Neogene Volcanic Field. East of the Central Slovakian Neogene Volcanic Field in the
area of the western Veporic unit built-up dominantly by the Hercynian age crystalline rocks there are
numerous scattered relics of volcanic rocks (pyroclastics, epiclastic volcanic rocks, lava flows) and
intrusive-extrusive bodies, which are exposed on the surface after the denudation of the primary
volcanic structures. Presented contribution is focused on paleovolcanic reconstruction of the original
volcanic structure of the supposed Vepor stratovolcano.

Applying the detail geological mapping and geomagnetic profiling, the central subvolcanic
diorite intrusive complex, exposed on the surface north of the Tisovec town, was analysed. In the
lower level of the Rimava river valley, the diorite intrusive bodies broke through the Hercynian
granodiorite—granite in the form of intrusive stocks. In the higher level of the eastern slope bellow
the Magnetovy vrch Hill, the diorite apophyses-sills penetrate into the Mesozoic carbonate rocks
in several levels. Due to metasomatic processes, the belts of magnetite skarns have developed
at the contact of diorite sills and carbonatic rocks.

During subsequent intrusive phase several laccolith bodies of andesite to diorite porphyry have
been emplaced in the central volcanic zone at the north-western side of the subvolcanic diorite
complex. Younger intrusive phase in the central volcanic zone represents dykes and dyke swarms
mostly of ENE-WSW orientation, penetrating through the subvolcanic diorite complex. Composition
of dykes varies from pyroxene diorite porphyry, pyroxene amphibole diorite porphyry to pyroxene
andesite. Dyke system overpasses the dimension of subvolcanic diorite complex.

In the final stage of intrusive activity a system of basalts to basaltic andesite dyke swarms
in south-western side of the central volcanic zone has developed. Dyke system is interpreted to
be a feeding system to parasitic volcano on the western slope of the Vepor andesite stratovolcano.

In the proximal volcanic zone numerous scattered intrusive and extrusive bodies, exposed on the
surface, were investigated: different forms as extrusive domes, laccoliths, stocks and necks of variable
composition (from andesite to dacite and rhyodacite and from andesite porphyry to diorite porphyry).

In a greater distance northward of central volcanic zone in the area built of Mesozoic carbonates
(Silicicum nappe) a new Stozka volcano of small dimension was defined. Volcano consists of relics
of pyroclastic cone (agglutinated lapilli tuff with scoria and volcanic bombs) and central lava neck.

In the western sector of the stratovolcano, the relics of several paleovalleys with volcaniclastic
fillings were identified. Paleovalleys with radial orientation to central volcanic zone are gradually
deepening to the west. The most extensive paleovalley filling represents the Hajna hora Hill to SE of
the Brezno town. Detaiil lithological study of this paleovalley filling has brought an important information
about the evolution of volcanic activity. At the base of the paleovalley filling at its western edge, the
products of amphibole biotite rhyodacite volcanism like pyroclastic flows and ash-pumice tuff are
deposited. Rhyodacite volcanism preceded volcanic activity of the Vepor andesite stratovolcano.
Early stage of andesite volcanism dominantly of explosive type represents deposition of ash-pumice
tuffs and epiclastic volcanic sandstones in lower part of the paleovalley filling. During next volcanic
activity the eruptions of pyroclastic block and ash flows of amphibole pyroxene andesite were
dominant. In more advanced stages the lava effusions occurred as it is documented by the lava
flow in the uppermost part of the palleovalley filling of the Klenovsky Vepor Hill.

Relics of volcaniclastic rocks continue to south as fillings of paleovalleys on the southern slopes
of the Slovenské rudohorie Mts. The volcanosedimentary complexes of the Pokoradza Formation
at the northern edge of the Rimavska kotlina Basin represent deltaic and lake sediments exposed
in the present relief on the Pokoradzska tabula Plateau and the Blzska tabula Plateau.

Key words: andesite stratovolcano, intrusive complex, epiclastic and pyroclastic volcanic rocks,
extrusive domes, diorite stock, diorite sill, dyke, laccolith, andesite and diorite porphyries
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Introduction

The findings of sporadic occurrences of diorite and
andesite bodies, as well as the remnants of volcaniclastic
rocks in the north-western part of the Slovenské rudohorie
Mts. — the area of crystalline massif of Veporicum, have
inspired numerous geologists, engaged in this area, to
opinion that a Neogene volcanic field developed in this
territory is similar to that located westward in the middle
Slovakia, resp. it represented its eastward continuation. This
presumption was supported also by the presence of relatively
extended remnants of the volcanosedimentary rocks at the
northern margins of the LuCenska kotlina Basin, which in
recent relief represent areas of plateaus — the Pokoradzska
tabula and Blzska tabula plateaus. Due to their relatively long
distance from the eastern margin of the Central Slovakia
Neogene volcanic field, itis not acceptable to consider them as
produts of Javorie and Polana stratovolcanoes, located at the
eastern part of the Central Slovakian Volcanic Field. According
to some authors of geological maps (Kuthan et al., 1963), the
advanced level of denudation with removal of primary surface
structures and the exposing of subsurface intrusions have
pointed to their older i.e. Lower Badenian to Middle Badenian
age. On the contrary, the andesite volcanoes of Badenian to
Sarmathian age in the central Slovakia have relatively lower
level of denudation. The Badenian age of relics of intrusive
and volcaniclastic rocks was accepted in the past, despite
the fact that paleobotanic studies of flora in basal sediments
evidenced their younger, Sarmatian age.

After the mapping by the employees of the Department
of Neogene Volcanites of the Geological Institute of Dionyz
Stur Bratislava led by prof. M. Kuthan, resulted in the
General geological map of Slovakia at a scale 1 : 200 000
(Kuthan et al., 1963), the relics of the intrusive and volcanic
rocks, scattered in the relatively wide area in the NW part
of the Slovenské rudohorie Mts., have not been later
systematically investigated. Works of research teams from
the 1970s to 1990s were focused on actual problems in the
region of Central Slovakian Neogene Volcanic Field, i.e.
volcanic mountains of the Stiavnica Mts., Kremnica Mts.,
Javorie Mts. and Polana Mts. and their metallogenesis.
Only episodical attention was devoted to the occurrences
of volcanic and intrusive rocks of supposed Neogene age
in the area of the crystalline massif of the Veporic unit in
the NW part of the Slovenské rudohorie Mts. It was only
in relation to the preparation of geological maps from this
area at a scale 1 : 50 000, eventually in the more detail
scales in the case of prospect works for mineral ore
deposits (deposit of magnetite skarns in the area of the
Magnetovy vrch Hill north of the Tisovec town). During
assembling of geological maps by individual authors, there
was a disagreement among criteria used for evaluation
of volcanic and intrusive rocks, their forms and petrologic
content, as well as for the definition of basic units, facies,
complexes and formations. Many authors have explained
position of eruptive centers, resp. source regions of
volcanic rocks, while presented ideas were not supported
by the results of detailed field and laboratory investigation
and remained only at the level of hypotheses.

The above stated ambiguity in the interpretation of former
results as well as differences in the level of processing and
evaluation of data from volcanic and intrusive bodies have
initiated the approval and realization of the partial thematic
geological task T 07/08 “Paleovolcanic reconstruction of
the Vepor stratovolcano” in the frame of the project “Update
of the geological setting of problematic areas of the Slovak
Republic” at a scale 1 : 50 000 (principal leader of the
project RNDr L. Hrasko, PhD.).

The main aim of the project was to carry out systematic
mapping of the relics of Neogene volcanism in the NW part of
the Slovenské rudohorie Mts. in the region of crystalline massif
of Veporic unit, to analyse forms and structures of intrusive
bodies, their mineralogical-petrographic composition, as
well as to define the facies of volcanoclastic rocks and
their position in the context of volcanic structure, and finally
based on obtained knowledge, to carry out paleovolcanic
reconstruction of the primary volcanic structure.

The first phase of this investigation task took place in
2008-2011. The area of supposed central volcanic zone,
encompassing the Magnetovy vrch Hill intrusive complex
was mapped at a scale 1:2 000, and the scattered relics of
intrusive and volcanic rocks including volcaniclastic rocks
in the paleovalleys of more external zones were mapped
at a scale 1 : 10 000.

The investigation during this initial period has depicted
the contours of spatial extent of the Vepor stratovolcano, but
simultaneously highlighted the need of detail lithological-
-facial analysis of the volcanosedimentary complex on the
southern slopes of the Slovenské rudohorie Mts. and in
the northern part of the Rimavska kotlina Basin, being
designated as the Pokoradza Beds. A new partial thematic
report was adopted within the main project with the title
T 02/11 “Geological profiling and structure of Neogene
volcanism in the northern part of Rimavska kotlina
Basin (Pokoradza Formation)’ The field investigation and
mapping of volcanosedimentary rocks, resp. its remnants
in the northern part of the territory at a scale 1 : 10 000
during 2011-2012 have proved their genetic relations to the
Vepor stratovolcano, being a source of volcanic material. In
its lithological profile, the volcanosedimentary complex of
the Pokoradza Formation, present on steep slopes of the
Pokoradzska tabula and Blzska tabula plateaus, provides
a unique record of volcanic events and their succession.
Obtained knowledge has by principal way contributed to
learning and understanding of the volcanic processes and
to reconstruction of the Vepor stratovolcano, as well.

With regard to extent of obtained material during two
research periods it was adopted a decision to publish it in
two parts, Part | and Part Il

Part | (this issue) includes analytical data on scattered
relics of volcanic and intrusive rocks in the NW part of the
Slovenskeé rudohorie Mts. Geomagnetic methods were used
in research of shallow intrusive and deeper subvolcanic
bodies in the area of central and proximal volcanic zones.
First part includes knowledge on paleovalley fillings west of
the central volcanic zone formed by facies of volcaniclastic
rocks and relic of scoria volcano with lava neck northward
of the central zone.
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Part Il contains the findings of the study of
volcaniclastic complexes in the fillings of paleovalleys
on the southern slopes of the Slovenské rudohorie
Mts. Paleovalleys represented communication paths
along which a volcanoclastic material from southern
slopes of the Vepor stratovolcano was transported to
the sedimentary basin where it was deposited in the
form of thick volcanosedimentary complex designed
as Pokoradza Formation.The lithological profile of the
volcanosedimentary complex of the Pokoradza Formation,
accessible on step slopes of the Pokoradzska tabula and
Blzska tabula plateaus expresses an unique record of
volcanic events and their time sequence. The nature of
primary volcanic structure, time evolution of volcanic activity
and the evolution of stratovolcano in relation to evolution
of south-located sedimentary basin are discussed in part
“Paleovolcanic reconstruction of the Vepor stratovolcano”
Discussion is also focused on volcanic processes involved
in building of volcanic structure, time evolution of volcanic
activity and evolution of stratovolcano in relation to
development of the sedimentary basin located south.

Authors of this work express their thanks to the State
Geological Institute of Dionyz Stur for support in this
research, especially to the leader of the main project RNDr.
Lubomir Hragko, PhD., and the director of SGUDS Ing.
Branislav Zec, CSc.

Neogene volcanism in the territory of Slovakia

During Neogene, the Carpathians formed continental
margins or island arc including parts of older continental
crust. The arc migrated to NE and to E due to subduction
of oceanic and suboceanic crust of the Flysch basin and
gradually collided from the west to east with margins of
the European Platform. Retreat of the arc into area of the
Flysch basin was compensated by formation of intra-arc
and back-arc extensional basins. Lithosphere extensions
in the area of Pannonian basin and at its northern margins
were accompanied during Neogene by an ascent of dacite-
-rhyolite and andesite magmas of the calc-alkaline type
and later by basaltic magmas of alkali-basalt type. Volcanic
activity started in Lower Miocene with eruptions of a great
volume of dacite-rhyolite ash-pumice tuffs deposited in the
Pannonian and Transylvanian basins covering an area of
about 125 000 km? (Fig. 1). Explosive activity was later
accompanied with formation of the rhyodacite-rhyolite
extrusive domes. According to Salters et al. (1998), the
magma was generated by anatexis of the crustal material
due to overheating of asthenosphere by diapiric ascent in
extensional regime and supposed underplating by magma
from the mantle sources (Pdka, 1988). Formation of the
crustal magma reservoirs is essential for the initial stages of
the back-arc extension of relatively thick continental crust.

Continuing acid volcanic activity in the Middle and
Upper Miocene (Badenian, Sarmatian and Pliocene)
was accompanied by the andesite and basalto-andesite
volcanism and several volcanic fields were formed on the
inner side of the Carpathian orogenic belt (Fig. 1). In the
territory of Slovakia, three main volcanic areas developed

during the Neogene period: 1 — Central Slovakian Volcanic
Field, and 2 — Eastern Slovakian Volcanic Field with
the Slanské vrchy Mts. and the Vihorlat Mts., as well as
3 — Southern Slovakian Basalt Volcanic Field (Fig. 2).

1 — The basalt-andesite and andesite volcanism of the
arc type in the Eastern Slovakian Neogene Volcanic Field
is represented by andesite stratovolcanoes of smaller to
medium size with minor occurrence of differentiated rocks
and subvolcanic intrusions. A characteristic feature is the
aligment of stratovolcanoes of the Slanské vrchy Mts. and
the Vihorlat Mts. subpararel to Carpathian arc or orientation
of the subduction zone. The Slanské vrchy Mts. and the
Vihorlat Mts. in the Eastern Slovakia form a volcanic chain
that continues into western Ukraine and on the territory of
Northern and Eastern Romania with total length of about
500 km.

2 — Andesite volcanism in the Central Slovakian Neogene
Volcanic Field, indirectly related to the subduction of the
oceanic basement of the Krosno flysch zone, was controlled
by processes of diapiric ascent of the mantle in extensional
regime of the back-arc area (Lexa and Konec¢ny, 1974,
1979a, 1998; Pdka, 1998; Lexa et al., 1993, 1995; Konecny et
al., 2002). Volcanism of Andean type developed in the area
of continental blocks of the Central Western Carpathians
over the Hercynian crust, which underwent metamorphic
and granitization processes with following Mesozoic and
Paleogene sedimentation. The Central Slovakian Volcanic
Field with an area of about 5 600 km? developed during the
Middle and Late Miocene (Badenian, Sarmatian, Pannonian)
in the period 16—9 Ma. Andesite stratovolcanoes of medium
to great size are dominant structures, the extrusive domes
and effusive complexes are in minority (Fig. 2; V. Kone¢ny
et al.,, 1995). Evolution of andesite statovolcanoes with
differentiated andesite and dacite-rhyolite volcanic rocks
accompanied formation of calderas (Stiavnica stratovolcano,
Polana stratovolcano), or volcanotectonic grabens
(Kremnica graben, Javorie stratovolcano) and development
of subvolcanic intrusive complexes (V. Kone¢ny and Lexa,
1995). In the case of Stiavnica stratovolcano, the formation
of caldera with large dimensions 18 x 22 km was followed
with the renowed andesite volcanism and origin of smaller
volcanoes situated within caldera and stratovolcanic
slopes. Later rhyolite volcanism in the Upper Sarmatian is
accompanied with uplifting of central block in caldera and
formation of horst structure — the resurgent horst (Konecny,
1970, 1971). In the central and northern parts of volcanic
area the volcanic products were deposited in terrestrial
environment, while in the southern part of this area, the
volcanic rocks were deposited in marine and brackish
environments (volcanosedimentary complexes of the
Krupinska planina Plain). In the southern part of the volcanic
area, near the southern edge of the Krupinska planina
Plain, the submarine extrusive volcanism of the Vinica
Formation is represented by extrusive andesite domes and
related volcaniclastic rocks. Submarine extrusive volcanism
occurred also in the Kovacovské kopce Hills near southern
state border with Hungary. In the southern and eastern
parts of the Krupinska planina Plain two smaller pyroclastic
volcanoes Celovce and Lysec also developed.
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Relics of volcanic and intrusive rocks, occurring further
to east in the area of crystalline rocks of the Veporic Unit
(Fig. 1), we consider as an eastern continuation of the
Central Slovakian Volcanic Field. The main aim of this
work is to analyse the primary volcanic forms and to make
paleo-reconstruction of supposed Vepor stratovolcano.

3 —-The Neogene-Quaternary alkali basalt and basanite
volcanism following immediately the calc-alcaline andesite
volcanism is related to diapiric ascent of asthenospheric
mantle and indicates a continuing extension of the back-
-arc area. Volcanic products of the alkali basalt volcanism
occupy an area of the southern Slovakia, continuing to
Northern Hungary. Characteristic volcanic forms represent
cinder cones often accompanied by lava flows, maars, tuff
cones, diatremes and lava necks. In the Central Slovakian
Neogene Volcanic Field there occur only scarse relics of
lava flows, necks and one cinder cone (Putikov visok Hill)
with lava flow of Quaternary age (Fig. 2).

Review of the regional geological setting of the
western part of the Slovenské rudohorie Mts. —
the area of the Veporic unit

The Veporic unit or Veporicum, located east of the
margin of Central Slovakian Neogene Volcanic Field in the
western part of the Slovenské rudohorie Mts., represents
an extensive massif built dominantly of granitoids and

crystalline schists of Hercynian age with the remnants of
Upper Paleozoic and Mesozoic rocks, as well as Paleogene
and Lower Miocene sediments (Fig. 3). Westward this
unit sinks beneath the volcanic rocks of Neogene age,
building the Central Slovakian Neogene Volcanic Field
and continues in their footwall towards south-west. Area
of the western Veporicum in the north-western part of the
Slovenské rudohorie Mts., which due to the occurrences
of relics of the Neogene volcanism and intrusive bodies
is subjected to our interest, has a complicated setting.
It is a result of multistage Hercynian and Alpine tectonic
processes. The Veporicum consists of crystalline basement
rocks (Paleozoic to Proterozoic? in age), Upper Paleozoic,
Mesozoic, Paleogene, Lower Miocene sediments and in
smaller extent the intrusive bodies and volcanic rocks of
Neogene volcanism.

The western part of the Slovenské rudohorie Mts.
in the frame of the Veporic crystalline massif, more
precisely the middle unit sensu Bezak et al. (1994), is
built predominantly of the middle to higher-temperature
metamorphosed complexes (paragneisses, orthogneisses,
amphibolites and migmatites), being at the end of collision
phase intruded by the S-type granitoids (hybrid granitoids)
concordantly with the setting of metamorphosed cover.
Middle unit is overthrust on the lower unit, being formed
prevailingly of micaschist complexes. The final phases
of Hercynian tectonic processes encompass significant
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transpression movements at lower grade metamorphic
conditions, as well as the retrograde alterations of rocks
and younger intrusions of |- and A-type granitoids.

The Alpine tectonic processes of the overthrust as well
as transpression kinematics are superimposed on this
Hercynian phase, changing former distribution of units and
forming new arrangement in zones of NE-SW direction.
In the northern part of the territory, orthogneisses and
paragneisses prevail with evidences of the diaphtoresis in
variable degree, and further, here are zones of crystalline
schists with lower degree of metamorphic alteration
and zones of phyllites. The A-type granitoid intrusions
(the Hron&ok type) are intruding through the shear zones.

Huge granitoid intrusions dominate in the middle part
of the region, being formed by the S-type tonalites and
granodiorites, concordantly penetrating the Hercynian
metamorphic rocks along the foliation planes. Besides
these intrusions, the middle zone is characterized by
vigorous evolution of Neo-Hercynian granitoids of I-type
with the age around 300 Ma, composed of tonalites
and porphyric granitoids of the Sihla and Ipel types.
The middle part of the region has the deepest erosive cut
with uncovered large granitoid intrusions on the surface.

Southern part of the region is formed by complexes of
higher parts of the Hercynian tectonic setting, represented
by the hybrid complex and granitoids of Rimavica type with
their metamorphic mantle. The metamorphic complexes
of the lower Hercynian structural level crop out in
transpression Alpine zones, being represented mainly by
micaschists. Other lithologies found in the southern part
of the region represent chlorite-muscovite, resp. quartz
schists with variable content of graphitic component.

The Upper Paleozoic rocks in the area of western
Veporicum consist of Upper Carboniferous metasandstones
and shales — the Slatvina Formation and Permian
metaarkoses and metaconglomerates — Rimava Formation.
The Foederata Series rocks of Permo-Triassic age are
represented by metaquartzites, shales, dolomites and
crystalline limestones. In the south-eastern part of the
territory, the nappes of Gemericum and Silicicum were
overthrust on the Veporic crystalline rocks and its cover
during the paleo-Alpine tectonic phase.

Gemericum is represented with the Ochtina Group of
Lower Carboniferous age, built of metasandstones, phyllites,
as well as interbeds of magnesites and sediments with the
higher content of carbon component. The Muran nappe of
Silicicum is located in the eastern part of the territory in the
area of the Muranska planina plateau and at the Tisovec town.
Silicicum represents the nappe of more extended carbonate
platform separated from the footwall by the horizon of clayey
and evaporitic sediments of Scythian age.

Paleogene sediments as a post nappe unit fill the
Brezno Basin (east of Brezno town) in the northwestern
part of the region. Sediments consist of conglomerates,
clays and sandstones with interbeds of manganese ore.
Into the post-nappe younger units there belong also
Oligocene-Miocene sediments in the area of the Rimavska
kotlina and Lucenska kotlina Basins extending to southern
slopes of the Slovenské rudohorie Mts.

Westward of the given area the volcanic areal of
Central Slovakian Neogene Volcanic Field has developed
during the Late Neogene (Badenian-Sarmatian). Its
recent eastern margin, partially modified by the erosion,
is limited by the eastern edge of the Javorie and Polana
stratovolcanoes (Fig. 3). Relics of intrusive and volcanic
rocks in the area of western Veporicum (east of the Javorie
and Polana stratovolcanoes), clearly demonstrate that
former Central Slovakian Neogene Field has continued
eastward and its products covered an essential part of
the western territory of the Slovenské rudohorie Mts.,
including northern part of the Lu¢enska kotlina and
Rimavska kotlina Basins.

The aim of our contribution is the reconstruction of
the former volcanic field in the area of the western part of
Veporic Unit in the western part of Slovenské rudohorie
Mts. and consequently answering the questions what was
the original extent of this volcanic areal, which volcanic
forms and structures in the period of its evolution were
created and which volcanic processes took place here.

Geographical and geomorphological characteristics
of the area with the occurrence of Neogene volcanism
in the region of the Veporské vrchy Hills.

Denudation relics of the Neogene volcanism are
scattered in the wide area which includes region of the
Veporské vrchy Mts. in the western part of the Slovenské
rudohorie Mts., the Muranska planina Plain and the northern
part of Horehronské podolie alley. Relics of the volcaniclastic
rocks continue towards the southern slopes of the Slovenské
rudohorie Mts. into the area of Stolické vrchy Hills, Revicka
vrchovina Highland up to the southern margins of the
Rimavska kotlina Basin, where the relics of more extended
volcanosedimentary complex form the Pokoradzska tabula
Plateau and the Blzska tabula Plateau (Fig. 4).

As a discussion about the relics of volcanic and intrusive
rock in this first part of our work is concentrated on the
northern part of region where they crop out, information
about the morphologic and geographic characteristics
will be limited to the northern part of the Slovenské
rudohorie Mts. (Veporské vrchy Hills, Muranska planina
Plain and Horehronské podolie valley).

Western part of the Slovenské rudohorie Mts. —
Veporské vrchy Mts.

A territory in the NW part of the Veporské vrchy Hills,
where the relics of intrusive and volcanic rocks of Neogene
age occur, is situated in the area east of the Brezno town
and extends eastward to the Zavadka nad Hronom village
(Fig. 4). Northern boundary of the area is represented
by the valley of the Hron river, southern boundary is
represented with the mountain range of the Klenovsky
Vepor Hill with the elevation point (e.p.) 1338 — Rozsypok
e.p. 1128 — valley of the Rimava river (north of the Tisovec
town). Eastern margin of the area is represented by a relic
of the smaller pyroclastic volcano Stozka (Klak) with the
central lava neck.
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The majority of the area has a highland character.
The highest position above the sea level reaches the
mountain range of the Klenovsky Vepor Hill 1338 m a.s.l.
in the southern part of the area built in its apical part by
the andesite lava flow. Other peaks in this territory are
represented by Lomik, altitude 1000, Pomyvacny grun,
altitude 1002, and Rozsypok, e.p. 1128. Area of the Hajna
hora Hill (east of the Brezno town and north of the Cierny
Balog village) built by a complex of volcaniclastic rocks
represents a mountain range trending NW-SE with flat top
and steep slopes. Area of the flat top of the Hajna hora Hill
gradually lowers from 973 m a.s.l. at eastern margin to 850 m
a.s.l. at the western edge. Mountain relief of the Veporské
vrchy Hills. gradually decreases northward with transition to
Breznianska kotlina Basin, where the present relief reaches
the lowest level around 550 m a.s.l. Northern slopes of the
Veporské vrchy Mts. are divided by the deep valleys and
drained by the streams trending to the north to the Hron
river. The Pomyvag stream, Cierny potok stream and Saling
stream represent the largest of them. The stream network,
springing east of Michalova — Pohronska Polhora village,
flows into the Rohozna river, flowing westward through the
NW-SE trending valley (north of the Hajna hora Hill), where
it flows at the Brezno town into the Hron river. The southern
slopes of the mountain ranges of the Klenovsky Vepor and
Rozsypok are furrowed with deep valleys and streams are
flowing southward into the Veporsky potok stream, which
flows south into the Rimava river. The Rimava river, with
tributaries springing north under the Ku€elah massif (north
of the Magnetovy vrch Hill), is heading to the south to the
Rimavska Sobota town in the valley of N-S trend.

In the eastern part of the area, the mountain relief
reaches the highest altitude in the Fabova hola peak —
1439 m a.s.l. and in the Stozka (Klak) peak — 1049 m a.s.l.,
which top is built of remnants of smaller pyroclastic Stozka
volcano with the lava neck. Mountain relief sloping north is
drained by the streams trending north and flowing into the
Hron river.

On the geomorphological evolution of the territory, the
older tectonic processes of uplifting character participated
particularly, being active already during the development
of the volcanic area and with greater intensity in the
later periods. Due to the enormous uplift, the primary
stratovolcanic structure was removed by denudation with
exceptions of more external areas where the relics of the
original paleovalley fillings have remained in the form of
volcaniclastic rocks (Hajna hora Hill), or the filling was
preserved from erosion due to its coverage by the lava flow
(Klenovsky Vepor Hill). In the assumed central volcanic
zone, the denudation cut reached subvolcanic level and
exposed the subvolcanic intrusive complex (area of the
Magnetovy vrch Hill, north of the Tisovec town).

Settlement in the form of towns and villages is
concentrated mainly in the valleys of larger watercourses;
it is mainly in the Brezno town at the confluence of the
Hron river and the RohoZnik stream at the NW margin of
the area, joined villages Michalova — Pohronska Polhora,
further along the Hron river, as well as the villages of
Bacuch, Polomka and Zavadka nad Hronom. Another

area of settlement in the SE part of the territory along the
Rimava river represents the Tisovec town, which in the
past was known by smeltery, producing iron, by the supply
of raw materials from magnetite skarn deposits coming
from a nearby mineral deposit of Magnetovy vrch Hill. Only
scattered settlements are in the mountainous parts of the
area. Agricultural areas are used at low parts of the relief
along the Hron river and Rohozna stream in the northern
part of the territory and partly the Rimava river in the SE
part of the territory. At higher levels the middle mountain
relief pastures predominate, steeper hillsides are forested.

History of researches

The attention of researchers dealing with issues of Neogene
volcanism in previous periods largely focused to the area of
Neogene volcanism of the Central Slovakia, and in particular to the
volcanic mountain range, which already provided ore wealth since
the Middle Ages and became famous by the mining of precious
and polymetallic ores (Banska Stiavnica and Kremnica towns).
However, volcanic rocks occurring sporadically eastwards from
the Central Slovakian Neogene Volcanic Field in the environment,
built dominantly of the crystalline rocks of Hercynian age with rare
remnants of Mesozoic rocks on its surface, did not escape their
attention.

The presence of volcanic rocks in the western Veporicum was
noticed in the general geological map of the Austro-Hungarian
monarchy (Geol. Ubersichtskarte der O"’-Il Monarchie
1867-1871), where at a scale of 1 : 56 000 among others there is
also shown the andesite body in the area of the peak of Klenovsky
Vepor Hill that Hauer identified as trachyte-andesite (D. Stur Jb.
d. k. k. Geol. R. A. 1858 1X). Dr. Luka Mari¢ from Univerzity of
Zagreb in the Klenovsky Vepor mountain ridge and further to
east in the Rozsypok ridge has conducted mineralogical and
petrographic studies of pyroxene andesite lava flow, publishing his
results in the work ‘Andezitska erupcia u Veporu” (Vést. St. geol.
Ust. Cs. Republ., 1931, Issue VII, No. 6, Praha).

In the period after the Second World War in the context of the
works on the compilation of a general geological map 1 : 200 000
by the workers from the Geological Institute D. Stur led by prof.
M. Kuthan in the crystalline rocks of the western Veporicum there
was recorded in the geological map a larger number of andesitic
bodies in the form of veins, intrusions and relics of pyroclastic
rocks, including lava flow on the top of the Klenovsky Vepor Hill.
After adopted scheme of division of andesite volcanism products
from the first that time of Badenian to Sarmatian age into eruptive
phases (from to third andesite phase), the occurrences of volcanic
and intrusive rocks in the Veporic unit were integrated into the
second andesite phase (Kuthan et al., 1963).

Increased demand for iron ore for the ironworks in the Tisovec
town required further exploration work of magnetite skarn ore
deposit in the region of the Magnetovy vrch Hill north of the
Tisovec town. After making drilling and mining works (Bacso,
1964; Bacso6 and Valko, 1969) an information about the actual
skarn ore deposit, the volcanic rocks and intrusions,as well as
mineralization processes (Bacso, |. c.) was obtained. The author
distinguishes between two stages of ore mineralization in relation
to three stages of development of andesite and diorite bodies.
The rise of the skarn-making solutions of the mineralization
period No. 1, causing the origin of zonal skarnization in the rocks
during first period (I) was linked with the development of the
Tisovec diorite complex. To the following second stage (ll) there
were included bodies of biotite-amphibole and biotite-hyperstene
andesites, as well as other varieties of amphibole andesites and
pyroxene andesites. Post magmatic solutions of mineralization
stage No. 2 were linked with this phase. Into the third stage (lll), the
clinopyroxene-garnet andesites and biotite-garnet andesites with
no associated mineralization were included. The survey resulted
in the preparation of a specialized geological map that displayed
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geological relations in the mineral deposit Magnetovy vrch Hill and
surrounding areas (Bacsé and Valko, 1969). The results achieved
in this period meant significant progress in the research of ore
mineralization around the Magnetovy vrch Hill and contribution to
geological structure and position of intrusive bodies in this area.

The next research stage in this area, linked to the geological
mapping, was completed by assembling of Geological map of the
Slovenské rudohorie Mts. and the Low Tatras at a scale 1 : 50 000
(Klinec, 1976). The relics of Neogene volcanism are included into
this map. Although the size and forms of volcanic and intrusive
bodies and their petrographic composition were significantly
schematized, the map at a scale of 1 : 50 000 represented at that
time new contribution to the knowledge of volcanic intrusions and
bodies in this area.

Relics of the volcanosedimentary complex on the northern
margin of the Rimavska kotlina Basin were mapped by V. Kone¢ny
and J. Lexa (1982), who after typical locality near the VysSna
Pokoradz village entitled it as the Pokoradzskeé suvrstvie (formation),
where they distinguished facies of epiclastic and pyroclastic rocks
represented mainly by the pyroclastic flows. Mapping results were
included in the Geological map of the Rimavska kotlina Basin and
adjacent part of the Slovenské rudohorie Mts. at a scale 1 : 50 000
(Elecko et al., 1985) and explanations to the geological map (Vass
et al., 1986) and in detail commented in the monograph Geology
of the Rimavska kotlina Basin (Lexa in Vass, Elecko et al., 1989a).

Two different opinions, occurring in the previous stages
of the research, were expressed in stratigraphic position of the
Pokoradza Formation. Kuthan et al. (1963) in the context of
preparation of the general Geological map of volcanic rocks at
a scale 1:200 000 included the remnants of volcanic and intrusive
rocks into the 2nd andesite phase, corresponding to Badenian
age (Tortonian in that time), despite the biostratigraphic data by
Némejc (1960, 1967), indicating the presence of Sarmatian flora
in the basal sediments of corresponding beds near the Nizny
Skalnik village. Later, the Sarmatian age of flora in the basal beds
of volcanosedimentary complex near localities of Nizny and Vysny
Skalnik was demonstrated also by Sitar and DianiSka (1979).
The results 16.4 + 0.6 Ma and 16.2 + 0.2 Ma (Repcok, 1981) by
K/Ar radiometric dating of the pebble conglomerate horizon and
a fragment of pyroclastic flow pointed to Baden age.

In 1982 V. Konec¢ny and J. Lexa mapped volcanic and intrusive
rocks of Neogene age in the western Veporicum at a scale of
1:25000, including volcanosedimentary complex of the Hajna hora
Hill (east of the Brezno town). The mapping results were included
into the manuscript of geological map-sheet Pohronskéa Polhora
at a scale of 1 :25 000 (lvani¢ka et al., 1986) and commented in
the explanatory notes to this map. Volcanosedimentary complex of
the Hajna hora Hill. has been identified as a filling of paleovalley
directed from presumed center (Magnetovy vrch Hill) to the NW.
Volcanosedimentary complex V. Koneény and J. Lexa divided into
individual facies of epiclastic and pyroclastic rocks. Area of the
mountain ridge Klenovsky Vepor (e. p. 1338.2) south of the Hajna
hora Hill. was identified as a filling of the paleovalley oriented to
WWS with the lava flows on the top of the ridge. Other relics of the
original filling of paleovalley, directed to the west, were identified
on the northern slope of the Klenovsky Vepor Hill. Geological
mapping in the wider area of the village Michalova revealed the
presence of intrusive bodies. Their structure and petrographic
composition was described by V. Kone¢ny and J. Lexa in lvani¢ka
et al. (1986). The knowledge about the relics of volcanic and
intrusive rocks was later incorporated into the geological maps of
the Slovenské rudohorie Mts. — Western part at a scale 1 : 50 000
(Bezék et al., 1999).

In the monograph Metallogenesis of Neovolcanites in Slovakia
(in Slovak, Burian et al., 1985) authors indicate the relics of volcanic
and intrusive rocks in the Western Veporicum as “volcanoplutonic
complex of the Veporské vrchy Hills.” and subdivide them
into formation and complexes. The Tisovec intrusive complex
comprises bodies of the Tisovec diorite and quartz diorite, as
well as further dacite veins, present at the contact of diorite with
limestone. Intrusive complex authors considered as the central
zone. Diorite bodies are reported as a second center at the Klak

elevation (three isometric bodies). Intrusive forms and lava flows of
biotite-amphibole and biotite-hyperstene andesite authors include
into the Vepor Formation, which extends in the large area at the
margin of the Tisovec central zone. As the youngest there are
considered the garnet andesite intrusions, appearing in the form
of veins and stumps in the central volcanic zone and on the edges
of diorite bodies. Location of those bodies is assumed to follow
concentric and radial fractures around the central zone. The Hajna
hora Formation west of the Michalova village, formed by tuffitic
rocks and tuffs is regarded as a relic of the upper structure. Into the
formation of the Zeleznicke predhorie foothills the authors include
the explosive products, agglomerates, tuffs and lava sheets north
of the Rimavské Sobota town. According to authors, this formation
represents a peripheral part of the Tisovec volcano-plutonic
complex. Part of monographic work is a geological scheme of
the area Tisovec-Magnetovy vrch Hill, constructed on the basis
of previous works by Bacsé (1969) and Klinec (1976). Burian
et al. (1985) defined the contours of ore bodies and types of
mineralization, accepting the concept of two mineralization stages,
being proposed by Bacsé (1964), Bacsé and Valko (1969). In
addition to the proposed division of groups of volcanic and intrusive
rocks, the work does not include more detailed characteristics of
volcanic and intrusive bodies (information on their nature, spatial
parameters and composition is scarce).

During studies of the geological and tectonic structure of the
Tisovec karst and its surroundings Vojtko (1999, 2000) carried out
study of Tisovec intrusive complex in the area of Magnetovy vrch
Hill and its surroundings. A geological map Tisovecky karst massif
and Kucelah was compiled with geological profile and explanatory
notes (Vojtko, l.c.). In the part dealing with the structure of
relics of intrusive and volcanic rocks in the brief explanations to
geological map, author in principle accepts division of volcanic
rocks to particular formations proposed by Burian et al. (1985)
and this division extends for several other formations. Within
the Tisovec intrusive complex a nine separate diorite bodies of
irregular form are specified with dimensions up to 2500 x 500 m.
Author describes penetrations of pyroxene andesites in the Vepor
Formation, which are older then diorite bodies. The newly defined
Pacherka Formation contains a group of dyke bodies of basaltic
andesites to basalts in the SE part of Tisovec intrusive complex,
which represent the final stage of volcanic activity. The Magnetovy
vrch Formation is formed by the amphibole-pyroxene andesite
bodies, penetrating the diorite intrusions, and occupies an area
of about 4000 x 1500 m, trending NW—-SE. The Strieborny vrch
Formation (NW of the Magnetovy vrch Hill) is formed by the
garnet-pyroxene andesites (+ biotite), considered as the oldest
member of the succession. For subvolcanic intrusive rocks
a Lower Badenian age is expected. The contribution of this work
is based mainly on the finding of a group of dyke bodies of the
basalt-andesite to basaltic composition, involved in the Pacherka
Formation. Volcanoplutonic complex north of Tisovec was named
as the Tisovec stratovolcano.

In the summary article on the structure and development of
the Central Slovakian Neogene Volcanic Areal (V. Konecny et al.,
2001), the denudation relics of volcanic and intrusive rocks in the
Western Veporicum and the northern edge of the Rimavska kotlina
Basin, including the southern slopes of the Slovenské rudohorie
Mts., are considered to be a product of the Vepor stratovolcano.
The area of the central volcanic zone of the Vepor stratovolcano,
located in the space of the Magnetovy vrch Hill (north of Tisovec),
contains the dispersed intrusive-extrusive bodies externally to
the Magnetovy vrch Hill, which are incorporated into transition
(proximal) volcanic zone. More distal relics, represented mainly
by the volcaniclastic and volcanosedimentary rocks west of the
central zone, represent the denudation remnants of the original
fillings of paleovalleys (Hajna hora Mts. east of the Brezno town,
Klenovsky Vepor Mts. with the lava flow on the top of the mountain
ridge, etc.). They are located within the area of crossing from
the transitional (proximal) to peripheral (distal) volcanic zone.
Relics of the volcaniclastic rocks on the southern slopes of the
Slovenské rudohorie Mts. and the northern edge of the Rimavska
kotlina Basin are located in the southern peripheral volcanic zone.
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The proposed concept of distribution of denudation relics of
volcanic and intrusive rocks within volcanic zones by Konecny
etal. (2001) represented a starting point for projects “Paleovolcanic
reconstruction of the Vepor stratovolcano” and “Geological Profiling
and structure of products of the Neogene volcanism in the northern
part of the Rimavska kotlina Basin (Pokoradza Formation)” During
research on both projects and geological mapping in the western
Veporic unit within 2008-2012 V. Konec¢ny and P. Kone¢ny studied
the relics of volcanic and intrusive bodies at a scale of 1 : 10 000.
Wider area of subvolcanic intrusive complex Magnetovy vrch Hill
was mapped at a scale of 1:2 000 and later transformed into the
geological map at a scale of 1: 5 000.

Relics of the volcanosedimentary rocks on the southern
slopes of the Slovenské rudohorie Mts. and at the northern
edge of the Rimavska kotlina Basin (Pokoradza Formation) were
mapped at a scale of 1 : 10 000 (26 sheets of topographic maps).
Works resulted in the preparation of geological-lithofacial maps
at the same scale. The geological-lithofacial maps contained also
the lithological-geological profiles (37 profiles), trending E-W
across the sedimentary basin of the Pokoradza Formation and
visualizing the lithological succession in the vertical dimension.
The knowledge, gained through the field research and petrological
studies of volcanic and intrusive rocks, represent the basis for the
paleovolcanological reconstruction of the Vepor stratovolcano.

Distribution of relics of Neogene volcanism
in the NW part of the Veporic unit

In the Veporic unit, built predominantly of the crystalline
rocks, there was previously identified a greater number
of relics of volcanic intrusive rocks, which, as already
mentioned, indicate the existence of a volcanic field in this
area during the Neogene time. Despite the differences in
opinion on the nature of relics of intrusive and volcanic
rocks, it is clear that after the origin of volcanic field, there
has occurred an enormous uplift of extensive regional
block in this area, which determined the intense erosion
and denudation of primary volcanic structure, or if
appropriate, more volcanic structures. Volcanic structure
at the surface with supposed volcanic cone was due to
deep erosive cut completely removed and denudation
processes have exposed the subsurface levels with
intrusive and intrusive-extrusive bodies. Only remnants of
paleovalleys filling west of supposed stratovolcanic cone
have been preserved with a volcaniclastic material that
was transported from the stratovolcanic slope to larger
distances away from the stratovolcano.

Model of stratovolcanic zonal structure

It has occurred as appropriate in assessing of the
position of relics of volcanic and intrusive rocks in the
western Veporic tectonic unit within the expected primary
stratovolcanic structure, to apply the model of its zonal
division. The principle of this model is the division of the
facies of volcanic rocks, based on their spatial relationship
to the position of eruptive centers (i.e., the source region of
volcanic materials), to: 1 — facies of the central volcanic zone
(the area of the crater and the top part of the cone, including
feeding systems and intravolcanic to subvolcanic intrusions),
2 — volcanic facies in the transitional volcanic zone, which
participate in building of the slopes of stratovolcanic cone,
3 — facies of peripheral volcanic zone extended at the base

of the cone with the transition to proluvial plane. This model
was in our literature designed to solve structure of pyroclastic
volcanoes on the southern edge of the Krupinska planina
Plateau, in the case of Celovsky and Lysecky volcanoes
(V. Konecny, 1969) and published in the Geological Map of
Ipelska kotlina Basin and the southern part of the Krupinska
planina Plateau at a scale 1 : 50 000 (V. Kone¢ny et al., 1979).
This concept of division of volcanic facies within volcanic
zones was later also applied to volcanoes of stratovolcanic
type during the compilation of regional geological maps of
the volcanic mountains of the Central and Eastern Slovakia
at a scale 1:50 000.

Similar division was applied in the English professional
literature: 1 — central volcanic zone, 2 — proximal volcanic
zone (near volcanic zone), 3 — distal volcanic zone
(remote volcanic zone). Reported division in the summary
work Encyclopedia of Volcanoes (2000) is based on the
associations of volcanic rocks: 1 — crater association,
2 — association of stratovolcanic cone, 3 — association
at the slopes of stratovolcanic cone (ring plain).

The division to the form of associations of volcanic
rocks is appropriate for stratovolcanic structures with
a relatively high degree of conservation (resp. with low
degree of denudation), i.e. the current recent volcanoes.
The intensively eroded stratovolcanoes (most Neogene
stratovolcanoes of the Central and Eastern Slovakia), due
to their advanced destruction, cannot be longer identified
by the crater facies associations and when there are
uncovered intrusive complexes and bodies of feeding
systems in their subvolcanic level, it is preferable to apply
the scheme with the definition of the central volcanic
zone, which includes feeding systems or intravolcanic and
subvolcanic intrusions. For these reasons the assessment
of positions of relics of Neogene volcanic rocks and
intrusive rocks in the Slovenské rudohorie Mts. seems to
be a more appropriate model for the division into central,
intermediate (transitional) and peripheral volcanic zones
(Fig. 5). With respect to further discussion on the position
of relics of volcanic and intrusive rocks in the crystalline
massif of Veporic unit in the NW part of the Slovenské
rudohorie Mts. it is advisable to list short characteristics of
facies in the volcanic zones.

Central Volcanic Zone (central zone) includes volcanic
rocks facies in the crater area, i.e. crater breccia, bodies
of feeding systems (volcanic necks, diatremes, dykes)
or breccias of extrusive domes filling the crater area.
The central volcanic zone also includes apical parts of
stratovolcanic or pyroclastic cone. The central volcanic
zone is considered as the main source area of volcanic
materials transported to the surface of the volcano at
multiple outputs of magma to the surface. In the central
volcanic zone in the case of partial denudation of volcanic
structure, the feeding bodies (dykes, necks) or alternatively
intrusive bodies of intravolcanic position (stocks, sills,
laccoliths) are exposed. After complete removal of surface
volcanic structure there are exposed subvolcanic intrusive
complexes or subvolcanic plutons. In our case this
situation, as will be shown further, corresponds to intrusive
complex of the Magnetovy vrch Hill.
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Transitional volcanic zone consists of pyroclastic facies
and epiclastic volcanic rocks and lava flows that build
stratovolcanic cone. Facies of transitional volcanic zone
correspond to facies in proximal zone, alternatively to
associations of the stratovolcanic cone. More dimensional
stratovolcanoes have usually in the place of stratovolcanic
slope located smaller satellite volcanoes (resp. parasitic
volcanoes), as well as numerous domatic extrusions.
A good example in the Central Slovakian Neogene Volcanic
complex is the Stiavnica stratovolcano. Bodies of sills,
laccoliths and stock intrusions are placed in the lower levels
of stratovolcanic slope, or even at the base of stratovolcanic
structure. Due to removal of surface volcanic structures by
erosion, these bodies are at the level of denudation cut
exposed at the surface, alternatively the feeding systems for
surface parasitic volcanoes, situated in stratovolcanic slope,
are exposed. This situation corresponds to the position of
the majority of scattered intrusive-extrusive bodies, located
externally of the intrusive complex of the Magnetovy vrch Hill.

Peripheral volcanic zone covers an area at the foot of the
stratovolcano with the transition to proluvial plane (plain ring),
in which predominantly redeposited facies of volcaniclastic
material in the form of epiclastic volcanic breccias,
conglomerates and sandstones are deposited. The peripheral
volcanic zone corresponds to the distal volcanic zone,
respectively to association at the foot of the stratovolcanic
cone. Peripheral volcanic zone is episodically reached by the
gravitational clastic flows of lahar type and hyperconcentrated
flows, mud flows, stream flows, etc. During volcanic activity
the peripheral areas of volcanic zones are also covered by
falls of volcanic ash from the volcanic cloud, as well as by
the products of flushes of ash from areas of stratovolcanic
slope. The space of peripheral volcanic zones is often hit by
the block and ash pyroclastic flows and to shorter distances
there progress also the lava flows.

When comparing with this model the denudation
remains of volcanoclastic rocks west of the central zone,

which represent the original filling of paleovallyes, it would
correspond to the zone of transition from stratovolcanic
slope to the peripheral volcanic zone (filling of the
Klenovsky Vepor paleovalley with the lava flow at the top,
paleovalley Za Kyc€erou north of the Klenovsky Vepor Hill).
The complex of the Hajna hora Hill represents a filling of
the paleovalley that after transition from the stratovolcanic
slope continued westward to the area of peripheral volcanic
zone, or to the more distal parts.

Denudation relics of volcaniclastic rocks on the
southern slopes of the Slovenské rudohorie Mts. in the form
of paleovalleys filling represent almost classic example of
the transition from the stratovolcanic slope to the proluvial
plane at the foot of the volcano. Paleovalleys southward run
into the sedimentation basin in the peripheral area (distal
zone) of volcanic zone at the southern foot of the Vepor
stratovolcano, where a deposition of volcanosedimentary
rocks representing the Pokoradza Formation took place.

Distribution of relics of volcanic and intrusive rocks
of the Vepor stratovolcano in the context of model
of volcanic zones — a review

Denudation relics of volcanic and intrusive rocks in the
NW part of the Veporic unit (western part of the Slovenské
rudohorie Mts.) are scattered over an area about 24 x 16 km?
(Fig. 6,7). The initial extent of the volcanic area covered by
the volcanic activity products of the Vepor stratovolcano
in the Neogene period was much larger. It is necessary
to count the continuation of the peripheral volcanic zone
further westward and the primary volcanic structure in
the east and north directions, as well as the range of
the peripheral zone southward (volcanosedimentary
complexes at the northern margin of the Rimavska
kotlina Basin). From this idea there has resulted that the
stratovolcano products of covered prevailing part of the
massif of the Veporic tectonic unit (including the southern
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Fig. 5. Scheme of zoned stratovolcanic structure (V. Koneény and J. Lexa, 1995). 1 — lava neck; 2 — central intrusive complex; 3 — lava flow;
4 — volcanic breccia, agglutinate; 5 — chaotic breccia of pyroclastic flow; 6 — reworked pyroclastic rocks; 7 — lahar breccia; 8 — tuff, lapilli tuff,
pumice ash tuff; 9 — epiclastic volcanic sandstone; 10 — epiclastic volcanic breccia; 11 — coarse epiclastic volcanic conglomerates; 12 — fine
epiclastic volcanic conglomerates and sandstones; 13 — epiclastic volcanic siltstones.
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slopes of the Slovenské rudohorie Mts.) and in the south
direction they substantially exceeded the current extent
of recent denudation relics (the Pokoradzska tabula
and Blzska tabula plateaus) in the northern part of the
Rimavska kotlina and Lu€enska kotlina basins.

Area of the central volcanic zone

The deep denudation cut in the central volcanic zone
has exposed subvolcanic intrusive complex Magnetovy
vrch Hill (1), located about 5 km NW of the town of Tisovec
(Fig. 8). Intrusive complex is uncovered on the slopes of the
Rimava river valley and on the top of the Magnetovy vrch
Hill (e.p. 964.3). Intrusive complex, exposed in the lower
levels of the slopes of the Rimava valley, is represented
by the stock-like diorite intrusion with transition towards
the west at a higher level in several apophyses intruding
the Mesozoic rocks. Diorite complex is cut by the younger
dyke swarms of andesite and diorite porphyry of various
compositions trending ENE-WSW to E-W.

Dyke swarm of basaltic andesites to basalts (2) is
exposed south-west of the Magnetovy vrch Hill and on the
slopes of the Pacherka ridge (e.p. 960).

A group of intrusive bodies of andesite porphyry intrusions
and quartz-diorite porphyry with signs of autometamorphic
alterations is located north-west of the Magnetovy vrch Hill.
The first smaller intrusive body (3) on the western slope of
the Magnetovy vrch Hill is elliptical in shape and trending
NW-SE. Next intrusive body (4), roughly isometric in shape,
occupies hill with the flat top (missing elevation point) and its
western slope. West of that body in the area with the elevation
757 m a.s.l. and on its western slope, the intrusive body (5) is
located, roughly elliptical in shape and oriented in the NNE—
SSW direction. Another intrusive body (6) of elliptical shape
trending N-S, situated north of previous body, is exposed on
the ridge with e.p. 795. In its southern part it follows the body
exposed on the southern slope of the side Nemcova valley
and continues to SW to the lower level of the main valley with
the Furmanec brook.

Two diorite porphyry bodies are exposed north of the
Magnetovy vrch Hill at the level of present denudation cut.
Larger body (7), roughly elliptical in shape with dimensions of
170 x 130 m, is exposed on the western slope of the Spuzlova
valley, branching from the main valley of the river Rimava
northward. Smaller body of diorite porphyry (8), nearly
isometric in shape, is uncovered in erosional cut of the side
valleys with estuary to the main valley of the Rimava river.

Area of transitional (proximal) volcanic zone

Extrusive-intrusive andesite porphyry bodies and
andesites are scattered within this zone at a distance of
8-10 km from the central volcanic zone.

Three bodies of amphibole andesite and pyroxene
andesite occur in the southwestern sector in the proximal
volcanic zone on the northern slope of the Rozsypok
mountain ridge (e.p. 1128). The elliptical body (9) on the
mountain range under the Rozsypok elevation point with
dimensions 200 x 150 m is trending NW-SE. Closer to

central volcanic zone, in the ridge with an elevation point
1073, the next elliptical body (10) is located with dimensions
of 250 x 150 m, being oriented ENE-WSW. In the lower level
of that ridge (995 m a.s.l.) an andesite neck (11) occurs,
having dimensions of approximately 100 x 150 m with the
ENE-WSW orientation. Those bodies follow the direction
of WSW-ENE trending tectonic line with radial orientation
concerning the central volcanic zone. In continuation of
this line to the southwest in a distance of about 10 km
from the central volcanic zone, there are located two small
intrusive-extrusive bodies on the NW slope of the Klenovsky
Vepor Mts. The bodies crop out in the Mol€anov grun
ridge beneath the e.p 1222.6. The body of the amphibole
pyroxene andesite (12) is located in the lower level of the
range 950-1000 m a.s.l., having dimensions 350 x 200 m
and orientation in the NNW-SSE direction. In the higher
level of the Mol¢anov grun ridge, based on block debris,
another body of smaller size (13) was found.

Several intrusive-extrusive bodies are present in the
northern sector of the transitional volcanic zone. Complex
of extrusive bodies of amphibole andesite with garnet (14)
is located closer to central volcanic zone on the slopes of
the Pélenica valley and in the area of the ridge with e.p. 869
east above the Certova dolina valley with the Furmanec
brook. The longer axis of the body is trending E-W. The
next intrusive-extrusive complex of Predna Priehybina (15)
SW of Michalova — Pohronska Polhora villages is located in
a greater distance. The complex irregular in shape, which
includes a larger number of intrusive-extrusive bodies of
quartz amphibole biotite dacite, is oriented with longer
dimension in the NE-SW direction and is about 2000 m long.

North of the Michalova — Pohronska Polhora villages
on the western slopes, the geological mapping and
geomagnetic profiling have revealed three bodies formed
of the autometamorphic amphibole pyroxene andesite
porphyry. A more distant body Struhanka (16), north of
the Michalova village is roughly elliptical in shape, having
a longer dimension oriented in the E-W direction. Closer
is located the Baniarka body (17), roughly elliptical in
shape with dimensions of 1000 x 650 m and with longer
dimension trending NE-SW. The most extensive Vysoka
body (18) occurs on the ridge Vysoka (e.p. 926 and 884).
The body irregular to elliptical in shape with dimensions
of 2200 x 1000 m is oriented NE-SW. East of Pohronska
Polhora at the foot of the Gracihdrka ridge there is located
smaller intrusive body of autometamorphosed andesite
porphyry (19) with dimensions of about 300 x 200 m. The
body is exposed in smaller abandoned quarry.

Sporadic bodies are recorded in the north-eastern
sector. Body of amphibole andesite porphyry (20) on the
ridge with e.p. 1184 Nizna Fabova (east of the Fabova
hora Hill with e.p. 1484) is roughly elliptical in shape with
dimensions of 200 x 100 m and oriented in the E-W
direction. Further to the east from Fabova hola Hill in the
area with elevation 1049 Stozka (Klak) there occurs on the
surface of Wetterstein limestones the denudation relic of
the smaller pyroclastic cone with lava neck (21).

Further to north, closer to the Hron river valley at
a distance of about 13 km from the central volcanic zone



14

Mineralia Slovaca, 47 (2015)

L \

g

Loy

"
N
.

h
1“11,,»«?-J;+ + + + 8+ + +

§-+§+H +

“+ o+ o+

+ + + + +

+ + + + + +
8B Rt
R
+ + + + (2




15

V. Konecny et al.: Paleovolcanic reconstruction of the Neogene Vepor stratovolcano (Central Slovakia), part |

"WISIUBD|OA suaBoaN 8u JO Soljal JO uonenys Yum jun ouoda ulsisem ay) jo Bumes [ealbojosb Jo sweyos g Bi4

(ue|wIad) saieiawo|Buod sNoadl||s pue
sajeys pasoydiowelai ‘|euaiew Juabouedjon Yiim Aljeao)
‘SBYDEM DISOHIE PUE SISO}IR PISOYCIOWLIBIBW UOIBILICS BABLULY

dnoJg pINA3Y ‘UDJUWIB4-SNodajiuoqip) Jaddny
Sut s @ (21s5e11 AlIe3) S3JBYS JNIZLSS5 JO SIBAE] YIMm sRMZLEND
‘sajeiawo|buos £)|eapelods sanzuenb ySiuaaub pue apym £|jeys
Sull3Iney Jne} ! [UBIUIpET-URISIUY) S3(QIBLL PUBSIUOISALUI| BAISSEW O}
Avejd 3jed ‘saxoemyNE SauosIwI| paaea|> 03 Alejd ylep
SUONDUD|EXE [DIBLFE

(spiij ) dnoig bipiapaod-winouodap Yinos

S2NUEI|0A JO SUDIIR|EUBIUI 'S3|BYS Yiep pue
sayeawo|buod Piwdjod paulgib auly Jo siade] Yim saualspues u
2143 A21B (UR|[BYZD-UBIAOLIISEY) LOJIEWIOS B20g BUZIN

(uDILULIBd-SN0434Iu0qD) saddn) dnoig pood|-WnduciH

(ueukyyg-ueabay) papinipun _H_

kJake] 2ujogiyduie yim sassiaubolyiio Jedspja)-zienb paurelb auy

m?a_n_Eouu__u_‘_n_h sayjoqydwe pue
_mwaw_wcmm._mo_mmw__m_u_BEEu__u_..naz_mwam_wc:to_mwu_umE_E

nmN_F_umEo_Ex__muo__o_._mu::oE%_u @muw_
sipjoqiydwe £)jeao| ‘apolig-jauieb sassiauboyuo 'sassiaubeie

53U0IS3W|| }/eq M

JuoNDWICS URIsUINGg

T
(UBPA|[-URIUALIIG) ‘SSUISILI| 3AISSELL J[ed [SIUDISALUI| WBUIRIS §
s

N

sassiaub 01 sI51U25-E2IW “SISIyDs-EaIW
(210203|pqg A1ip3-§210Z043)0.d) salydiowpIaW

aleun) 0] alo|pouelb (pasayds ‘snoausbowoy-uou) JpugLy

+ + (ueyonapiod-uelupe) [ A7
PapIMPUN ‘sau01saLul| anlssew ajed :sauDisaLul U1a1sIalam “\ )
+ o+ LAY

auo|poueib o) anjeuod anog
{UBIOAIPIOT-URILIPET) SAUWO|OP anssew jed :Sa)UO|OP UIISIaNaM @
{ueyjean-ueinp)
S3U0ISILUI| BAISSEL 3|ed SAU0ISILUI| IFUBLIIN PUE J3A0SI

+ +

(snoJajluoqipy JaMoT -;UbjuoAaq Jaddp)
sapjojiup.b [pLoisifjod upluf2iatjozapy

anuelb o ayuoipouelb ew omy 03 3oig audydiod

[uBLION) sauoisawl| [eucobe| pue jaal ajed 'sauoisall| ulalsyseq

(snauapuoqie) Jaddn) suoipoueib o apjeuoy apoNg
wndpIs

suenyiedie) uialsajp Jauu| ayl Jo sHuf 21uoa) audjecajed

sajesawo|Buod pue
SIUOISPUES ‘SaUOISYIs ‘sauolshe|d yashy auoisde|d iuonewuo Any

sauoyspues |- -
_mﬁcmm.mwﬁEEo_mcou_m_@_@m.u_...._m_on_n:ohu%_mcm:m-voﬂ_.n....

(snouapuogien Jaddn) o) ajppiw) 2nueb o ajuoipourlB anoig

+ +

(ueiwad) ude £)jezo|
2ukydiod )jeso| ‘Bioipouelb 01 aNueIb 31e1303n3|

(UDILULLIZG-SN0IJIU0GIDD) 3[PPIN)

A

ayup.b [puoysijjor-1sod ubjufziayoan mcmuo_E-mcmu_wm_

5201 JUBD|OA-UOU PUE [+ v
Jluesjon 4o s31qqad Yiim sauispues Jyny g

ispaq psoq

SaUDISpUES J|Ued|oA dse|da E

O -+~
fopo|q 0 asieod saesswo|Buod Nuedsjon onsenda [0 OD O.
P

salesaiuo|Buod-seloalg Jjuedjoa onse|nda
:so1)sp)31da

sy syn1 asiwind ‘sejaoalq Jnsejrolid
1$30502048d

{4oday fysaouapy ‘pia3fy pupoz ‘pioy pufpH)
sfajpaoajod jo bujjy ayl uj Y01 dISDIIOUDIOA

(B4ZO1S OURD|OA) BUOD J1ISE|D0IAM UM 3D Bne| @

(1odap Aysaoualy) moj eae| ‘alsapue auaxoiid

TIN

Wy

uolsnipxa ‘ayaepolyl

UoISNAIXE 1auleb Yim 3l1sapue ajogiydwe

_“..._.u_m_.:«..__,_._o_m_..._uxmy nMMDMEoEm«uEE:m
‘Kafydiod ansapue ol asapue auaxoisd ajoqiyduwe (g
(euIgALyang BUpald UOISNIIXa)

1ausel yum anoep 21noig 2jogiyduse zienb (e

ITH Y2ua Axodaubeg) xajdwoo aaisniul

‘fakydiod ajuoip ‘a3uop
uDDULIDS
{oubajonojpais Joday) wisiupdjo auaboap Jo s3ijai
auaboap

swieo| pue sjaaeib Apues [eianjoud

Apues o1 |aariB 1o Apues 01 AWRO| SIUBLLIPSS [RIAN|L

I

Kewalenp)




16 Mineralia Slovaca, 47 (2015)

there extends rhyodacite extrusive body (22) at the place
Kochlovec (south of the village Zavadka nad Hronom).
A body roughly elliptical in shape with dimensions of
110 x 700 m is trending NE-SW. Smaller satellite body (23)
of the same composition is in its eastern margin. Evolution
of the Stozka pyroclastic volcano and the Kochlovec
rhyodacite body, as well as its smaller satellite may take
place externally out of the reach by the products of the
Vepor stratovolcano.

Area of peripheral (distal) volcanic zone

The original filling of paleovalleys remained in the
form of volcaniclastic rocks in the western sector of the
stratovolcano in the transitional zone from volcanic slope
to the peripheral area of volcanic zone. Remnants of these
fillings of paleovalleys from the north to south are:

24 — The filling of the Klenovsky Vepor Hill paleovalley
forms morphologically distinct mountain range with
a maximum height of 1338.2 m oriented in the direction
WSW-ENE at a distance from the central volcanic zone
about 8 km. The bed of fluvial sediments (gravel, sand)
is at the base, above them there follows the epiclastic
volcanic conglomerates and breccia-conglomerates, as
well as the lava flow at the top, tilting to the west.

25 — The Zadna Kycera paleovalley is on the northern
slope of the mountain range of Klenovsky Vepor Hill. It is
trending SW-NE, representing the denudation relics of
volcaniclastic rocks in the area of the peaks and ranges
of Zadna KycCera, Zaruby and Kuriciarka. Filling of the
paleovalley at a distance of about 9 km SSW of the
central zone consists mostly of epiclastic volcanic rocks
(conglomerates, breccias and sandstones).

26 — The filling of the Zvadie paleovalley (south of the
Chlipavica village about 7 km west of the central zone)
encompasses, except the epiclastic volcanic rocks, the
chaotic breccia pyroclastic flow at a higher level.

27 — Volcaniclastic complex of the Hajna hora Hill, east
of the Brezno town and north of the Balog village forms
amountain massif with the flat top in the altitude around 970 m
a.s.l., trending NW-SE. The westward flat peak gradually
declines to a level of 650 m a.s.l. The volcanosedimentary
complex restricted from the north and south by the steep
slopes, is formed mostly by the facies of epiclastic and
volcanic rocks (breccias, conglomerates and sandstones),
less frequent there are the pyroclastic type facies.

The most extensive remnants of deposits within the
peripheral zone of the Vepor stratovolcano represent relics
of volcanosedimentary and volcaniclastic rocks on the
southern slopes of the Slovenské rudohorie Mts. and at the
northern edge of the Rimavska kotlina Basin, being identified
as the Pokoradzské suvrstvie (strata) and later redefined as
the Pokoradza Formation. This formation includes a larger
number of relics of fillings of the original paleovalleys
oriented from the southern slopes of the Vepor stratovolcano
to the south and terminated in the sedimentary environment
of the Pokoradza volcanosedimentary Formation. The
denudation relics of the fillings of the original paleovalleys
are in the present relief dissected and form mostly apical

areas of highland ridges generally oriented to the south.
Original paleovalleys represented communication paths,
allowing transport of the volcaniclastic material southward
to the sedimentary basin. The deposits of sedimentary filling
of the Pokoradza Formation, formed by the volcaniclastic
material of epiclastic, as well as pyroclastic type (epiclastic
volcanic breccias, conglomerates, sandstones, lahar bodies,
pyroclastic flows and reworked pyroclastic deposits) build in
present relief isolated uplands in the form of the Pokoradzska
tabula and Blzska tabula plateaous, being separated by the
deep cuts of the valley with the Blh river and further divided by
cuts of side valleys. The Pokoradza Formation represents an
almost classic example of the facial complex of volcaniclastic
rocks in the transitional zone from stratovolcanic slope to
the area of proluvial plane with delta sedimentation in the
southern foothills of the Vepor stratovolcano. The geology
and lithology of the Pokoradza Formation are described and
discussed in the second part of this work, published in the
following paper — part Il.

Pre-volcanic basement rocks

In the period immediately prior to the volcanic activity
the territory was already well peneplenized and substantial
part of the Mesozoic complexes in the western part Veporic
Unit were removed. An advanced stage of peneplenization is
indicated by the presence of Paleogene sediments preserved
in the sinked position in graben structure of Breznianska
kotlina Basin, being limited by faults of SZ-SE direction.
Newly found relic of Paleogene sediments maintained near
the summit of Magnetovy vrch Hill (Vojtko, 2000) represents
continuation of that graben structure to the SE. Paleogene
sediments clearly represent only small remnants of the
original extension of the sedimentation basin.

Remnants of Mesozoic rocks that make up the current
relief of Tisovec karst (SW area of the Magnetovy vrch Hill),
Kucelah massif (north of the top of Magnetovy vrch Hill) and
the edges of Muranska planina Plain at the eastern margin
of the territory, had probably formed continuous massif
before the start of volcanic activity. Different situation is in
the western part of the area, where remnants of Mesozoic
rocks are missing. Paleovalleys in the western part of the
area with relics of filling in the form of volcaniclastic rocks
are cut into crystalline rocks, which confirm the assumption
that the complexes of Mesozoic rocks in this area were
removed before the beginning of volcanic activity.

Mesozoic complex in the area of the central volcanic
zone (wider area of Magnetovy vrch Hill with outcrops of
subvolcanic intrusive complex) is in sinked position within
partial graben structure limited by faults of NE-SW direction.

South of the central volcanic zone in a relatively wide
area with Vepor crystalline rocks, the relics of volcanic
rocks are missing (they were apparently removed by the
denudation). First appearance of relics of paleovalleys
with filling of volcaniclastic material are on the surface
of crystalline rocks found on the southern slopes of the
Slovenské rudohorie Mts. north of the village Polomka
at a distance of about 12 km to the south of the
central zone. These continue in the form of rare relics
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southwards, overlying crystalline rocks and Mesozoic
rocks of the Silicicum nappe. Volcanosedimentary rocks
of the Pokoradza Formation on the northern edge of the
Luédenska kotlina Basin and Rimavska kotlina Basin,
forming the highlands of Pokoradzska tabula and Blzska
tabula plateaues are deposited on the Oligo-Miocene
sediments that form filling of sedimentary basins.

Rock complexes of the Veporic unit
(transitional and peripheral volcanic zones)

Zone of low metamorphosed rocks south of the Brezno
town is trending NE-SW and is included into the North
Veporic unit (Bezak et al., 2008). This zone consists of
chlorite-muscovite schists, chloritic schists and albite
phyllites containing garnet. Locally present smaller bodies
of garnet-biotite-plagioclase paragneisses are trending
NE-SW. The rocks probably represent the low grade Early
Paleozoic volcanosedimentary formation with predominance
of metasediments, which was metamorphosed by
progressive Hercynian metamorphism in the chlorite-sericite
subfacies (Korikovskij and Miko, 1992).

The pre-volcanic basement of the larger relic of
volcanosedimentary rocks of the Hajna hora Hill in
the western part of the territory forms so called hybrid
complex in which the predominant types of rocks are
migmatite, orthogneisses, sheared hybrid granites, less
frequent are gneisses and amphibolites with frequent
signs of retrograde metamorphism. Less common there
are in the hybrid complex bodies of gneisses injected by
granodiorites (Bezak et al., 1999). These are characterized
by parallel banded texture with local ptygmatitic textures.
Enclaves of the fine-grained biotite paragneisses in the
hybrid complexes are common, with narrow zones of
garnet-paragneisses trending NE-SW and zones of
diaftorites of mica schist character. The hybrid complex
represents medium to highly metamorphosed complex
where appropriate conditions for migmatization have
occurred and concurrently represented environment for
granitoid intrusions. West from the Cierny Balog village
a complex body of leucocratic at some places porphyric
granite of Hroncok type is wedging into the rock complex.

At the eastern margin of the hybrid complex there is
a tectonic contact with areally extensive body of biotite
granodiorite to tonalite, resp. hybrid complex forms
highly metamorphic gneiss-migmatite mantle of this
body. A characteristic feature of the granodiorite body is
represented by the parallel sheared texture formed by
the smudges of biotite and frequent occurrences of the
gneissic enclaves with the transition to banded migmatites.
In the granodiorite body there locally occur the granodiorite
porphyry bodies with white phenocrysts of K-feldspar
(Vepor type), sporadically diorite bodies (Lomik body) and
the remnants of metamorphosed mantle. More extensive
denudation relic of Neogene intrusive-extrusive complex
Velka Priehybina is present in the western part of that
granodiorite body.

Denudation relics of volcaniclastic rocks are present at
its SW margin, which are part of fillings of paleovalley Zadna

KyCera (northern slopes of the Klenovsky Vepor Mts.) and
further west two intrusive bodies of amphibole pyroxene
andesite (12, 13) are present on the ridge Mol¢anov grun.

East of biotite granodiorite body to tonalite there follows
a wide zone built of porphyric two mica granodiorite (Vepor
type). The large white to grey K-feldspar phenocrysts,
often rotated and cataclased, represent its characteristic
sign. Plagioclase is subhedral, intensively altered, biotite is
baueritized, muscovite forms large phenocrysts and quartz,
feldspar and plagioclase are in the interstitial spaces.
Granite to granodiorite of Vepor type is characterized by
significant deformation and recrystallization.

On the surface of the Vepor type granodiorite intrusion
a denudation relic of filling of former paleovalley is
preserved in the form of mountain range of the Klenovsky
Vepor Hill with lava flow at the top. More to the east a relics
of amphibole andesite extrusive bodies (9, 10) are present
below the peak with e.p. 1128 Rozsypok including smaller
andesite neck (11). In the continuation to the NE in the
area of granodiorite intrusion there is more extensive
intrusive-extrusive body Palenica (14). A subvolcanic
intrusive complex Magnetovy vrch Hill (1) and basalt dyke
swarm (2) are situated more to the south and several
bodies of autometamorphosed quartz amphibole andesite
porphyries (3, 4, 5 and 6) are located north of it at Nemcova
(e.p- 795 and 757).

At the northern edge of extrusive body Palenica (14),
an extensive remnants of Mesozoic rocks in the form of
Kuc¢elah massif with e.p. 1141 occur, formed at the basal
parts of Triassic carbonate sandstones to shales of Torna
unit (Vojtko, 2000) and higher by the Silica-Muran nappe of
Wetterstein limestones with dolomites.

Northward after discontinuation of granitic intrusions of
Vepor type by transversal fault system of NW—SE direction,
there follows a paragneiss complex (biotite, garnet-biotite,
locally amphibole), partially diaftoritized. Amphibolite
bodies are often present within the paragneiss complex.
The complex is wedged between paragneiss zone and the
prevailingly diaftoritized mica schists (which terminates it
from the west) and granitic intrusion of Vepor type, which
restricts it from the east.

Few bodies occur in the area of the paragneiss
complex north of Pohronské Polhora — Michalova villages:
clinopyroxene amphibole andesite porphyry Vysoka (18),
Baniarka (17) and body Struhanka (16). East of Pohronska
Polhora — Michalova villages in contact of tectonic zones
limiting the block of biotite paragneiss from the block of
hybrid granodiorites to tonalites there is smaller intrusive
body of andesite autometamorphosed porphyry Gracihérka
(19) NW of Zbojska.

At the northern edge of the area (south of the village
Zavadka nad Hronom), near tectonic line trending NE-SW,
separating zone of the mica schists and mica to biotite to
two mica granodiorites to granites and more to the north,
there is extrusive body of rhyodacite Kochlovec (22, e.p.
825) and smaller rhyodacite body (23) at its eastern margin.
Intrusive body on the eastern slope of the Fabova hola Hill
under the e.p. 1184 Nizna Fabova (20) is located in an
environment of hybrid granodiorite to tonalite complex. In
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the northern part of the territory east of Fabova hola Hill on
the surface of the Wetterstein Middle Triassic limestones
at the e.p. 1049 Stozka (Klak), there is a relic of smaller
pyroclastic volcano, represented by the scoria cone with
lava neck (21).

Area of Magnetovy vrch Hill (central volcanic zone)

The environment, in which the intrusive complex of
Magnetovy vrch Hill was emplaced, consists of Hercynian
crystalline rocks, Paleozoic rocks, Mesozoic carbonates
and Paleogene sediments. During the field works in the
wider area of Magnetovy vrch Hill a geological map was
compiled at a scale 1 : 5 000 (V. Kone¢ny and P. Koneény,
2010). Neogene diorite intrusion of stock type, trending
NW-SE in the lower level penetrates through the crystalline
rocks and westward it passes into the huge apophyses
(sills), penetrating at several levels into the Mesozoic
carbonate complex. At the NW margin the intrusive
complex is in contact with the Permo-Triassic rocks and at
northern side with newly identified Paleogene sediments.

The crystalline rocks are represented by porphyric
biotite to two mica granodiorite to granite of Vepor type,
characterized by the distinct K-feldspars of white to
grey colour large 2-3 cm. Granodiorite-granite rock is
significantly deformed, cataclased, recrystallized with
parallel texture. Granodiorite crops out on both sides
of the slopes of the Rimava river valley. In the zone of
immediate contact, the diorite intrusion, penetrating into
the granodiorite and enclosing its fragments in diorite
mass, was observed.

Except for granodiorite, the crystalline rocks are
represented by the mica schist-gneisses to mica schists,
which crop out west of the intrusive complex Magnetovy
vrch Hill on the western slope of the ridge under the e.p.
757 above the Furmanec brook valley. The rock has parallel
texture with distinctive "eyes", consisting of plagioclase
large from 0.5 to 1 cm. The texture is parallel oriented. The
rock is dark green, muscovite and biotite are on the planes
of schistosity. Jointing is parallel to irregular and platy. Age
of metamorphic rocks is assumed to be Early Paleozoic or
Proterozoic (?).

Higher parts of the Veporic tectonic unit in this territory
are built of the rocks of Foederata Group of Permo-Triassic
age. The rocks of this series are on the western slope of
the Magnetovy vrch Hill in the ridge Vicianova, continuing
to the Furmanec brook valley. The lower part consists of
a series of detrital LuZna Formation of Permian-Triassic
age; the upper part of a sequence is represented by the
dolomites and dolomitic limestones of Triassic age.

The Luzna Formation, extending to low levels of the
slopes, consists of the light grey to greenish quartzite
sandstones, which are often deformed and metamorphosed
with developed foliation and lineation. In addition to quartzite
sandstone, arkoses are also present. In the higher levels of
the sequence there are common beds of the fine-grained
to silty, grey-green banded shales to phyllites containing
the interbeds of the fine- to middle-grained sandstones.
Muscovite and chlorite occur on bedding planes. At higher

levels of the slope Vicianova under the e.p. 787, there
occurs a bed of small metaconglomerates, containing
interbeds of middle to coarse arkosic sandstones.
Quartz grains and pebbles of fine conglomerates, large
1-2 cm, are deformed, lineated, boudinaged, the jointing
is platy-shaped. Layers of microconglomerates and arkose
sandstones of Permian age were assigned by Vojtko
(2000) with the Rimava Formation.

Dolomites and dolomitic limestones of Triassic age
SE of the top of the Magnetovy vrch Hill on the southern
slope of the valley side Banova occur in a narrow strip
south of tectonic line trending NE-SW, separating them
from the Luzna Formation of metamorphosed quartzite
sandstones. Dolomite and dolomitic limestones are light
grey, occasional impregnations of limonite are brown and
speckled, often cellular and cavernous (rauchwackes)
and strongly scarsted. Vojtko (2000) the carbonate rocks
in the narrow strip affiliates to the Tuhar Succession as
a higher member of the Foederata Group. The intensive
crushing was observed along tectonic zones of NW-SE
direction with the origin of tectonic breccia at the contact
of limestones and dolomites with metamorphosed
sandstones and microconglomerats. Breccia consists of
angular fragments of carbonates, metasandstones and
brown detrital matrix. Blocks of siliceous shales along the
tectonic zones are uplifted and strongly tectonized.

Rocks of the Foederata Group represent autochthonous
or paraautochtonous sedimentary mantle of the Hercynian
basement, which was together with the basement rocks
epimetamorphosed and intensively deformed during the
Alpine metamorphic event.

Higher tectonic units in this area are represented
by Hronicum Unit with Nizna Boca Formation (upper
Carboniferous-Permian, Ipoltica Group). The rocks of this
group crop out on the western slope of Magnetovy vrch
Hill south of Banovo side valley to valley of the Furmanec
stream. Beds are formed of grey to dark grey sandstones,
often containing interbeds of the fine conglomerates, dark
schists and volcanics. Dark green to grey slates are slightly
shally, flakes of muscovite are at the jointing surfaces. The
above beds Vojtko (2000) includes into Gemeric tectonic
unit represented by the Ochtina Formation (DobS$ina
Group). Through this formation a swarm of basaltic
andesites penetrates.

The Hronicum unit is along the thrust line of NE-SW
direction thrust over dolomites and dolomitic limestones
of the Foederata Group. Over the Hronicum Unit from the
east there is thrusted over the higher tectonic unit — the
Silicicum unit.

Silicicum unit is represented in this area by the Muran
nappe. The basal parts of the Muran nappe are formed of
Wetterstein limestones (Ladinian), the higher parts by the
Wetterstein dolomites (Ladinian-Cordevolian). Wetterstein
limestones are light grey, massive, with frequent dolomitic
interbeds and lenses. Except for a narrow zone south of
the Banova valley, the limestones are to a greater extent
present in the middle level of eastern slope of Magnetovy
vrch Hill. Close to contact with a diorite bodies, the
limestones are recrystallized and marmorized (grains
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reach up to 1 cm) and immediately upon contact skarnized
- altered into magnetite skarns. Upward the Wetterstein
limestones pass to Wetterstein dolomite.

The Wetternstein dolomites are light grey, massive and
layered. Layering is highlighted by alternating light and
darker laminas. In lower levels of dolomite complex the
interbeds to layers of limestones are common. Wetterstein
dolomites build apical part of the ridge of N-S direction
continuing southward from the Magnetovy vrch Hill (e.p.
980, 931, and 959.6 Pacherka). The thickness of dolomite
complex southward gradually increases (from 50-75 m in
the northern part up to 250 m and more in the southern part).

South of the top of Magnetovy vrch Hill on the western
slope of the range with e.p. 959.6 Pacherka and the Banova
valley there occurs a dyke swarm of basaltic andesites to
basalts (less frequent are dykes of amphibole andesite
porphyries to andesites). The dyke swarm trending ENE—
WSW breaks through a zone of dolomites of Foederata Group,
through the Nizna Boca Formation of the Hronicum Unit, as
well as through the Wetterstein limestones and dolomites of
the Silicicum nappe. After crossing the ridge, sporadic dykes
appear on the eastern slope of the Pacherka ridge.

Paleogene sediments

On the northern slope of the Magnetovy vrch Hill
a denudation relic of silt-clay sediments of grey-green (locally
grey-black) colours is present, having massive texture
with signs of bedding. The thickness of the sediments is
about 50-60 m, they are inclined 5-10 degrees to SW. The
disintegration of sediments is irregular, shally-like. Near the
contact with intrusive complex the sediments are significantly
consolidated and partially silicified. From the north and from
the SE side, the sediments are tectonically limited by faults,
near SW edge they are in contact with extrusive body of
autometamorphosed biotite-amphibole quartz diorite porphyry.
In earlier interpretations the sediments were considered to be
Carboniferous, corresponding to the Gemeric unit (Bacso,
1964; Bacs6 and Valko, 1969). Based on the new findings of
the Globigerina associations these sediments are considered
to be of Paleogene age (Vojtko, 2000).

Coarse to blocky conglomerates of undetermined age
crop out at the southern range (east of e.p. 757 NW from
the Magnetovy vrch Hill) at the contact of metasediments of
Foederata Group and body of autometamorphosed biotite
amphibole andesite porphyry in the cut of forest roads at
785 m a.s.l. Material of coarse to blocky conglomerates form
pebbles 5-10 cm in size to blocks with dimensions up to
30-40 cm of siliceous shales and siliceous sandstones. The
matrix is light grey and sandy. The conglomerate bed, dipping
by ca 35 degrees to the east, is evidently deposited above
the Foederata Group. It is confirmed by the composition of
clastic material. Age of that position is not clearly defined yet;
its determination is subject of further research.

Methods of investigation

A method of lithofacial analysis was applied during survey of
volcaniclastic and volcanosedimentary rocks. The lowest mappable
units represent facies of volcanic or volcaniclastic rocks (e.g.lava flow,

conglomerate bed, epiclastic volcanic sandstone bed, lahar breccia
body, etc.). A body or facies of sufficient thickness or dimensions,
which allows drawing it into geological map is understood as
mappable unit. Facies of volcaniclastic or volcanosedimentary rock
corresponds to a “member” according code of Hedberg (1976).

A higher order unit is the formation which includes a set or
group of base units, i.e. facies of volcanic or volcanosedimentary
rocks. Formation is a basic lithostratigraphic unit defined by its
stratigraphic position, spatial extension (i.e. thickness and areal
extension), lithological and petrographical content.

Applying these criteria, facies of volcaniclastic and
volcanosedimentary rocks forming the denudation relics in
the southern slopes of the Slovenské rudohorie Mts. (relics of
paleovalleys fillings) and in Pokoradzska tabula and Blzska tabula
Plateaus (remnants of sedimentary basin) at the northern margin of
the Lucenska kotlina Basin were defined as Pokoradza Formation.

In the case of single, smaller and scattered denudation relics
of volcaniclastic or volcanic rocks or intrusive rocks, when there is
insufficient information on the spatial distribution (i.e., thickness
and areal extent), or on stratigraphic position, a less strictly
defined term as the complex was applied (e.g. diorite porphyry
intrusive complex, volcanosedimentary complex of Hajna hora
Hill, etc.) with supplied more detailed characteristic.

In previous works the groups orindividual volcanic and intrusive
bodies on the basis of their different petrographic composition
were often named as “formation” without sufficient information on
their form, composition, age relationship, as well as the spatial
parameters (Burian et al., 1985; Vojtko, 2000). In present works
such not clearly defined formations are not accepted.

To obtain a sufficient base of essential data for paleovolcanic
reconstruction it was necessary to conduct a mapping of these relics
in detailed scales. Mapping of intrusive complex Magnetovy vrch Hill
in the central volcanic zone for its complexity and relatively small
area extension required to conduct field research in topographic map
at a scale 1 :2 000 with consequent transformation into a geological
map at a scale 1 : 5 000. To determine more precisely the structures
of intrusive complex the method of geomagnetic profiling was used.
Scattered relics of intrusive-extrusive bodies externally from the
intrusive complex Magnetovy vrch Hill in the area of transitional
volcanic zone were mapped at a scale 1: 10 000 and similarly
their dimensions were better specified using geomagnetic profiling
methods. Parallel with the mapping, there were conducted studies
of the structure of intrusive-extrusive bodies and parameters of their
presence in the environment of surrounding rocks to determine their
form types. The method of lithofacial analysis has been applied in
studying the relics of volcaniclastic rocks in the paleovalleys filling.
In addition to geological maps of lithofacial volcanosedimentary
complex Hajna hora Hill at a scale 1 : 10 000 there was constructed
a larger number of lithological profiles documenting the structure
of this paleovalley in the vertical profile. Similarly, the relics of
volcaniclastic rocks of the Pokoradza Formation on the southern
slopes of the Slovenské rudohorie Mts. were mapped at a scale
1 : 10 000 (24 map sheets) and supported by geological and
lithological profiles in the direction E-W (38 profiles). Documented
natural outcrops and places with an assessed debris material were
recorded on documentation sheets, and in the case of natural or
artificial rock outcrops descriptions were accompanied by drawings
and photographs. Position of documented objects was recorded with
GPS coordinates. On the basis of this data a geological-lithofacial
map of Pokoradza Formation in the region of the Pokoradzska
tabula and Blzska tabula plateaus was compiled which is a part of
the following paper (part II).

During mapping, the rock samples were collected for the
purpose of petrographic study using an optical microscope.
Whole rock and trace element analyses were done and used for
petrological study.

On the basis of international cooperation with the laboratory
ATOMKI, Debrecen (Dr Z. Pécskay) a radiometric dating of a series
of rock samples (10 pc) was done in order to determine the timing
of the intrusive and volcanic activity of the Vepor stratovolcano.
Geomagnetic methods were conducted by P. Kube$ from the State
Geological Institute of Dionyz Stur, Bratislava, Slovakia.
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Asymmetric character of original volcanic structure

Relics of Neogene volcanism in the western part of the
Slovenskeé rudohorie Mts. are scattered over a relatively large
area covering about 2100 km?. Relics of volcanosedimentary
rocks in the direction to the west pass from the central volcanic
zone (intrusive complex Magnetovy vrch) to a distance
of about 18 km (western edge of the denudation relic of
volcanosedimentary complex Hajna hora Hill). Relics of
volcanic rocks in the direction to N and NW are in the distance
about 13 km (rhyodacitic body Kochlovec). The southward
relics of volcano-sedimentary rocks extend much far from the
central volcanic zone about 36 km up to the southern edge of
the Pokoradzska tabula and Blzska tabula plateaus. It should
be added that the original extension of volcanosedimentary
rocks was much larger and continued particularly in the
case of Pokoradza Formation further to the south to larger
distances (some isolated outcrops of volcaniclastic rocks
were found 13 km to SW from southern edge of the Blzska
tabula Plateau in the vicinity of Safarikovo town). The original
areal extent has been considerably modified and shortened
by subsequent denudation. The current extent of relics of
Neogene volcanics from the NW margin of the distal zone to its
SW margin exceeds 54 km. The mentioned facts demonstrate
an impressive extent of the original structure of the Vepor
stratovolcano, being surrounded at the foot in proluvial plane
by the deposits of volcaniclastic and volcanosedimentary
rocks that passed southwards into the sedimentation areas of
the delta and lake environment. The areal extent of supposed
Vepor stratovolcano is comparable or exceeds the surface
dimensions of products of stratovolcanoes Javorie and
Polana together (Fig. 3).

Shorter extent of volcaniclastic deposits in the
peripheral volcanic zone is expected to N and NE. It points
out that extrusive rhyodacitic dome-like bodies (Kochlovec
area south of the Zavadka nad Hronom village) at
a distance of about 13 km to NE from the central volcanic
zone have developed on the surface of crystalline rocks,
and similarlly, development of small pyroclastic volcano
Stozka at a distance of about 7.5 km from central zone
took place also on the surface of Mesozoic rocks. It follows
from the foregoing that the original volcanic structure was
characterized by asymmetric extending with maximum
extent of deposition of volcaniclastic rocks in the direction
to the S, SW and SE, less to W and primarily shorter
distance in the direction to N and NE. Information on
the distribution of volcanic rocks of the primary volcanic
structure eastward from the central zone is missing, these
rocks were probably removed by denudation.

Estimated asymmetric character of the original volcanic
structure was probably conditioned by gradually increasing
paleorelief of the pre-volcanic basement to the north and its
descends in direction to the south, as shown by a significant
shortening of the transitional and peripheral zone of
volcanic zone to the north direction and much large extent
of volcaniclastics in the southern peripheral volcanic zone.
Another role in the development of asymmetric volcano
could be played by the block movement associated with
uplifting movements of the northern part of the Slovenské

rudohorie Mts. and the recent sinks in its southern part
(rotation of the regional block).

The first part (1) of this work deals with the structure
and lithology of volcanic and intrusive bodies extending in
the western part of the Slovenské rudohorie Mts., which
will be discussed in the following order: a) the central
volcanic zone, b) transitional volcanic zone (proximal
zone), c) peripheral volcanic zone (distal zone). Relics
of volcaniclastic rocks on the southern slopes of the
Slovenské rudohorie Mts. and Pokoradzska tabula and
Blzska tabula Plateaus will be content of the second (Il)
part of our work.

Central volcanic zone - intrusive subvolcanic complex

In the central volcanic zone of the andesite
stratovolcano, the intrusive bodies of several intrusive
forms and various petrographic composition are exposed
on the surface by the deep denudation (Apps. 1 and 3; see
numbering as follows):

1. Central intrusive complex of Magnetovy vrch Hill in
the central volcanic zone is represented by diorite intrusion
of a stock-like type with transitions to the apophyses,
penetrating westward into the Mesozoic carbonate rocks.
Younger dyke swarms of andesite to diorite porphyries is
trending ENE-WSW and penetrating through the body
of diorite intrusions, representing a younger phase of
intrusive activity.

2. The dyke bodies of younger basaltic andesites,
continuing from the area of the proximal (transitional)
volcanic zone on the western slope of the Pacherka ridge
(e.p. 959.6). They pass into space of central volcanic zone.
Dyke swarm of basaltic andesites oriented in the E-W
to ENE-WSW is considered to be a part of the feeding
system of supposed smaller parasitic (satellitic) volcano,
situated at a higher level on the western slope of the
original volcanic cone at the SW margin of the central
volcanic zone.

3. — 6. Shallow intrusive bodies, located at the NW
margin of the Magnetovy vrch Hill, having composition
of autometamorphosed amphibole diorite porphyry —
Nemcovéa complex, ongoing from the NW edge of the
Magnetovy vrch Hill to the transitional volcanic zone (slopes
of the Nemcova valley and the ridge with the e.p. 795).

7.— 8. In the space of the central volcanic zone also two
stock bodies of amphibole diorite porphyry are included,
located north from the Magnetovy vrch Hill: body in the
Spuzlova valley (6) and smaller body on the slope of the
valley of Rimava stream (7). Position of these bodies north
of the margin of diorite intrusion is near to border of central
and transitional volcanic zones.

The central volcanic zone is a major source area of
volcanic material, being involved in the construction of volcanic
cone where its features include multiple, repeated outputs of
magmatic masses through the feeding systems. The presence
of bodies of the original feeding system in its deeper levels
indicates abundant xenoliths included in the diorite body.
The xenoliths come from the destruction of the older feeding
system due to the emplacement of diorite intrusion.
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A defined area of the central volcanic zone comprising
the above mentioned volcanic intrusive complexes is
shown in attached scheme (App. 1). It is roughly elliptical
in shape with dimensions ca 3.5 x 2.5 km, having longer
dimension oriented NW-SE.

Intrusive complex Magnetovy vrch Hill

Intrusive complex is exposed by the deep denudation
cut at lower levels of both slopes of the Rimava river valley
and in the area of Magnetovy vrch Hill, e.p. 964.8, about
2.5 km northwest of Tisovec town (Apps. 1 and 3). Intrusive
complex extends over the area of about 5.25 square
kilometers (at the length of about 2.5 km and a width
of about 1.2 km), being oriented by longer dimension in
a NW-SE directon.

Detailed mapping at a scale 1 : 2 000 using a GPS
system for documenting locations of outcrops and debris
material was used for compilation of geological map of
a wider area of Magnetovy vrch Hill at a scale 1 : 5 000.
Results of detailed mapping revealed the complex nature
of diorite intrusion. The fact that in margins the diorite
porphyric intrusion manifests locally porphyric character
with transitions to diorite, has initiated the previous
authors to the designation of the rock as “andesite”
(Bacso, 1964; Bacsé and Valko, 1969), or “subvolcanic
andesite” (Vojtko, 2000). In the case that the bodies of
andesite composition have a higher degree of crystallinity
of the groundmass, which occurs in subvolcanic level
instead of the term andesite a name “andesite porphyry”
is used, being supplemented by the data on the shape of
the body (laccolith, sill, dyke, etc.).

In this work, based on the results of detailed geological
mapping, there is accepted a concept of multistage evolution
of diorite pluton intrusion in the form of stock body, passing
into apophyses intruding westward at several levels into
Mesozoic carbonate rocks. Intrusive complex Magnetovy
vrch Hill comprises remnants of broken older feeding
system (preserved in the form of xenoliths), being followed
by multistage diorite intrusion (subvolcanic pluton) and
younger dyke system of pyroxene and amphibole andesite
and diorite porphyry, intruding through the diorite intrusion
in the form dyke swarms.

Rock types in the Magnetovy vrch Hill intrusive complex

The development of the central intrusive complex
Magnetovy vrch Hill took place during seven intrusive
phases. Succession of intrusive phases has been compiled
on the basis of relations between the intrusive forms (e.g.
penetration or intrusion of younger dykes through existing
older intrusive members, contact effects of intrusive forms)
and also by enclosing fragments and blocks of older
intrusive phases in the form of xenoliths in the younger
intrusions or dykes. Also at the same time the degree
of hydrothermal or contact alteration in xenoliths was
estimated, e.g. some hydrothermally altered or skarnized
xenoliths are included in the younger intrusion members
which were not affected by the alterations. Study of

xenoliths contributed to estimation of timing of skarnization
process within the succession of intrusive phases.

The succession of individual types of intrusive rocks
according to intrusive phases is presented in Tab. 1.

Structure of diorite pluton

Diorite intrusion has complicated structure and for clarity
it was devided to smaller units marked by the letters A-F. In the
lower levels of the slopes of the Rimava valley the intrusion
has steep vertical shape and intrudes the surrounding
crystalline rocks in the form corresponding to the stock
intrusion (segments A4, A, and By, B,). Westward at higher
levels of the slope below the elevation point Magnetovy vrch
Hill, the intrusion passes into apophyses that in the form of
sills or more complicated laccoliths intrude into the Mesozoic
rocks (segments C and H).

A — diorite stock intrusion

Diorite intrusion (segments A;, A, and B4, B,) with
a distinct orientation in the direction NW-SE, being
exposed by the deep erosive cut of the Rimava river
valleys on both adjacent slopes from the sea level of 480 m
to 670 m, is divided by the Hercynian granite into two parts.

Diorite intrusion in segment A, on the eastern slope
of the Rimava valley with a length of about 850 meters in
the northern part of the eastern slope of the Rimava valley
is penetrated by the dyke swarm of andesite to diorite
porphyry (dyke of H2, S2 type). In the outcrop above
645 m a.s.l. a contact of dyke cutting through the diorite
is exposed. Columnar jointing is oriented perpendicular
to the body of diorite (Fig. 7). At the outer edges of the
diorite intrusion in the contact with the Hercynian granite
the zones of crushing are locally present (this is also
documented by abundant xenoliths of Hercynian granite
included in diorite block debrie at the outer edge of the
intrusion). At the northern edge of the A; segment of the
slopes of the Rimava valley and at the foot of the slope
there was observed the diorite breaking through Hercynian
granite in the form of short apophyses.

The dominant part of the intrusive body consists of
inhomogeneous fine-grained diorite porphyry (DiPN) of
3. intrusive phase. Smaller areas (domains) in the body
form medium-grained diorite (Di1) and fine-grained
diorite (Di2). Medium-grained diorite is grey-black with
irregular blocks and blocky jointing (Fig. 8). In the case of
fine-grained inhomogeneous diorite porphyry (DiPN) there
can be macroscopically observed inhomogeneities in the
form of variable grain size and distribution of phenocrysts,
locally with signs of fragmentation. A break in continuity of
diorite intrusion is observed near the northern edge of the
segment A;. Interruption is caused by the deeper cut in the
side valley at the outer edge of the intrusion by which outer
wall of Vepor granodiorite was uncovered.

In the area of intrusive complex there was conducted
a series of geomagnetic profiles aimed to refining the
areal dimensions of intrusion bodies, particularly the outer
boundary from the surrounding geological environment,
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Tab. 1
Types of intrusive rocks of the central intrusive complex Magnetovy vrch Hill. The rocks are ordered after succession of intrusive phases

Symbol Rock (intrusive phase)
7 intrusive phase — dykes of basalt and basaltic andesites
B Microcrystalline basalt to basaltic andesite
6. intrusive phase — dykes of andesite porphyries with needles of amphibole and clinopyroxene basaltic andesite
PxM Fine-grained dark amphibole clinopyroxene andesite porphyry, Magnet type
DiPJ Fine-grained clinopyroxene basaltic andesite, slightly altered, slightly biotitized
13 Medium-grained garnet amphibole andesite porphyry with short needles of amphibole
12 Scares porphyric fine-grained to vitritic amphibole andesite porphyry with rare big needle amphibole
11 Medium-grained amphibole andesite porphyry with long needles of amphibole
5. intrusive phase — extrusion of quartz diorite porphyry in the apical part of the Magnetovy vrch hill
KDP Autometasomatically altered medium-grained biotite amphibole quartz diorite porphyry
4. intrusive phase — dykes of andesite porphyry
J Fine-grained pyroxene diorite porphyry, very intensively altered, chloritized, silicified and carbonatized
S2 Medium-grained clinopyroxene diorite porphyry with frequent pyroxene, medium altered
S1 Medium-grained clinopyroxene diorite porphyry with subordinate pyroxene, medium altered, endoskarnized
H2 Coarse-grained clinopyroxene diorite porphyry, medium altered and endoskarnized
H1 Leucocrate coarse-grained clinopyroxene diorite porphyry, partially altered, actinolitized
3. intrusive phase — (dioritic) — unhomogeneous diorite porphyries fine- to medium-grained and diorites
DiPN Fine-grained inhomogeneous clinopyroxene diorite porphyry, biotitized
DiPNh Medium- to coarse-grained unhomogeneous two-pyroxene diorite porphyry, biotitized, actinolitized
Di2 Fine-grained clinopyroxene diorite, diopsidized
Di1 Medium-grained clinopyroxene diorite, actinolitozed
2. intrusive phase — (doritic) — younger stage: altered fine- to medium-grained diorite porphyries
DPv Very intensively altered endoskarnized inhomogeneous diorite porphyry, partially bleached
Dv2 Very intensively altered endoskarnized inhomogeneous diorite to porphyry
DiP Altered medium-grained clinopyroxene diorite porphyry, partially bleached, columnar pyroxene is loosing habitus
DiDaj Partially altered, biotitized medium- to coarse-grained clinopyroxene diorite porphyry
DidM Altered partially bleached fine-grained diorite, pyritized, chloritized, sericitized, Magnet type
2. intrusive phase — (dioritic) — older stage: coarse-grained diorite porphyries
VSt Bleached coarse-grained clinopyroxene diorite to porphyry with rare big phenocrysts of clinopyroxene
VSt2 Partially altered two-pyroxene porphyric diorite
St Weakly altered coarse-grained two-pyroxene porphyry
1. intrusive phase — before emplacement of diorite: amphibole andesite porphyry to diorite porphyry
DiPM Altered sparse porphyric andesite porphyry with big amphibole, pyritized, Magnet type
PSt Altered coarse-grained amphibole clinopyroxene porphyric diorite, columnar pyroxene looses habitus
PSt2 Skarnized intensively altered amphibole porphyric diorite
GpM Medium-grained garnet amphibole andesite porphyry, altered, endoskarnized

as well as to identify the probable type of intrusive forms
(App. 3). Two geomagnetic profiles were realized in the
segment A4, the profile PF-6 (Fig. 9a) oriented NW-SE,
which passes through the central part and the profile PF-7
(Fig. 9b), extending to the outer edge of the intrusive body.

Geomagnetic profile PF-6 (Fig. 9a) with a length of 980 m
extending from NW to SE on the eastern slope of the Rimava
valley at the level of 600-620 m a.s.l., starts at the NW edge of
the area of Hercynian granodiorite-granite by low delta T value
around 48 400. Increased delta T value to 49 000 corresponds
probably to a dyke or dykes penetrating Hercynian granite. The

prevailing part of the profile PF-6 runs in the diorite intrusion. Delta
T values reach 49 000 and more, the maximum values 49 400 and
49 600 in the form of two peaks probably correspond to two dyke
bodies. Abrupt drop in delta T values to an average of 48 400 in
the distance of 800 m is in accordance with the transition from
intrusion into Hercynian granodiorite-granite.

Geomagnetic profile PF-7 (Fig. 9b) with a length of 1 250 m at
a higher level of the slope above the Rimava valley runs from SE to
NW. Profile starts at the SE at a level 600 m above sea level in an
environment of Hercynian granite (delta T values below 48 400),
then it passes into environment of diorite intrusions (delta T over
48 800). High delta T values reaching 49 600 correspond likely
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Fig. 7. Penetration of dyke of diorite porphyry (H1) through diorite porphyry (DiPN). Dyke is at a place of
the hammer (in photo). Other rock steps on the left side belong to inhomogeneous diorite porphyry.

Fig. 8. Regular blocky jointing of inhomogeneous diorite porphyry (DiPN) at the northern edge of the A,
segment (a, b). Block jointing of medium-grained diorite (Di1) in the northern part of the segment A, (c, d).
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to the presence of younger dyke bodies penetrating the diorite
intrusion and Hercynian granite. A further decrease in values
below 48 600 up to 48 400 in the continuation of the profile to
NW indicates the presence of Hercynian granite. In further course
of the profile to the NW the values increased to 48 800 delta T
correspond to a diorite intrusion environment, two peaks of delta T
49 000 and 49 500 indicate the presence of dyke bodies.

Segment A, in oposite side on the western slope
of the Rimava valley is shorter and its length is about
650 m (App. 3). Like in the A; segment the diorite body is
formed by inhomogeneous diorite porphyry (DiPN) from 3.
intrusive phase. In southern part near the intrusive contact
with the surrounding Hercynian granodiorite and granite
a relic of older 2. intrusive phase was preserved in the
form of medium-grained diorite porphyry (DIP). Intensity
of autometamorphic alterations locally increases and
the diorite porphyry of type DIP has an inhomogeneous
character with manifestations of endoskarnization. At the
southern edge of the body, the diorite magma in the form
of short injections intrudes into the Hercynian granodiorite
to granite. Through the diorite intrusion in the A, segment
there penetrates a dyke of diorite porphyry and another
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Fig. 9. Geomagnetic profiles through the diorite body on the
eastern slope of the Rimava valley. a) profile PF-6 in the middle
part of the body; b) profile PF-7 in the northern side of the body.

diorite porphyry dyke extends into the diorite body in the
northern part of the A, segment.

Diorite intrusion described in A; and A, segments
represents one stock intrusive body. Different southern
boundary and of unequal length of A; and A, segments
indicate their separation by fault zone with a shorter
horizontal displacement.

Two bodies of diorite intrusion separated by Hercynian
granite — segments B;, B, were identified by geological
mapping on the NE slope of the Magnetovy vrch Hill in the
continuation of the Rimava river valley.

Segment By (App. 3) representing northern diorite
body situated at a higher level of the slope of the Rimava
valley below Magnetovy vrch Hill is from the northern side
at contact with Hercynian granite limited by fault zone of
ENE-WSW direction, followed by a dyke of coarse-grained
clinopyroxene diorite porphyry (type H;). In the northern
part of the body in a rock outcrops a fine-grained
heterogeneous and brecciated diorite porphyry (DiPN)
dominates and corresponds to the 3. intrusive phase, while
its inhomogeneity and brecciated nature increases with
proximity to northern intrusive contact with the Hercynian
granodiorite-granite. South of fine-grained heterogeneous
diorite porphyry type DiPN, there appears inhomogeneous
coarse-grained diorite porphyry (type DiPNh) and partly
altered, medium grained to coarse porphyric diorite
porphyry (DiDaj) included into the second intrusive phase.
The diorite intrusion at higher levels in the eastern slope
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Fig. 10. Geomagnetic profile PF-4 in the NW edge of the intrusive
complex of segment B;.



V. Konecny et al.: Paleovolcanic reconstruction of the Neogene Vepor stratovolcano (Central Slovakia), part | 25

of the intrusive body passes into subhorizontal intrusion
(sill). Sill penetrates along the boundary of Hercynian
granodiorite-granite and overlying complex of the Mesozoic
carbonates. The diorite intrusion is cut by younger dykes of
diorite porphyry of type S; and S, oriented in the EEN—

WWS direction.

Geomagnetic profile PF-4 (Fig. 10) through the diorite body
in segment B, with the course W—E and NE begins in the west at
a higher level in the hillside in the environment of Hercynian granite
with the value of delta T about 48 400. Narrow next following
peak with delta T 49 550 corresponds to the position of dyke
penetrating through Hercynian granodiorite-granite. At a distance
of 200-480 meters geomagnetic profile passes through the diorite
intrusion, the maximum delta T is above 49 200. Strong narrow
peak with a maximum value of about delta T 50 800 corresponds
to the position of a dyke at the western edge of diorite intrusion.
Geomagnetic profile and the shape of the body are compatible
with the stock intrusion having steep contact with the Hercynian
granodiorite-granite at the eastern side, while in western part is
indicated a transition into sill.

Segment B, (App. 3) is a southward placed diorite
body that is present at a lower level of slope of the Rimava
valley below top of the Magnetovy vrch Hill and continues
to the bottom level of the valley with a small river Rimava.
Eastern edge of the intrusive body is amputated by a fault
zone of NW-SE direction extending at the axis of the
Rimava valley. Intrusion of the stock-type is formed by the
fine-grained diorite porphyry (DiPN). At a southern edge of
the intrusive body it is possible to observe the penetrations
of diorite magma through surrounding Hercynian
granodiorite-granite at a level of about 610 m a.s.|. Diorite
intrusion is in this part strongly inhomogeneous (parts
of coarse-grained diorite are included in fine-grained
diorite mass, while the edges are blurred, indicating
their partial melting). Coarser-grained diorite penetrates
into the Hercynian granodiorite-diorite and encloses its
fragments in the form of xenoliths. Diorite dykes intrude
through diorite body at northern edge and in the southern
part the pyroxene diorite porphyry (S; type) and a dyke of
amphibole pyroxene diorite porphyry (type PxM). Diorite
body in B, segment corresponds to the stock type intrusion.

B — Diorite sills (segments C to H)

On the eastern slope of the Magnetovy vrch Hill
with e.p. 964.8, several diorite bodies of subhorizontal
intrusions — sills with greater areal extensions were
identified by geological mapping. These bodies, being
interpreted as huge apophyses of diorite intrusion,
penetrate along margins of Hercynian granite and overlying
Mesozoic carbonates and also in higher position through
Mesozoic complex in several levels. Emplacement of sills
is associated with skarnization processes leading to origin
of magnetite skarns. Totally, there was devided 5 etages of
subhorizontal intrusions — sills in various altitudes (a.s.l.),
the segments C to H.

| — Lower level, segment C

On the eastern slope of the Magnetovy vrch Hill at
a higher altitude (a.s.l.) above the stock of diorite intrusion
in the segment B; an extensive diorite sill is situated and

designated as a segment C (App. 3). The sill body is placed
at the contact of Hercynian granite and overlying Mesozoic
carbonate complex. The lower edge of the sill is at the level
of 690-700 m a.s.l., the upper edge of the sill intrusion in
contact with Mesozoic complex is uneven with irregular
course. A predominant part of the intrusive body consists
of inhomogeneous fine-grained diorite porphyry (DiPN),
included in the 3. diorite intrusive phase (after skarn). Within
this larger body there were identified domains of a different
character, formed by coarse-grained two pyroxene diorite
porphyry, partially altered (VStz), which represents relics of
the 2. diorite intrusive phase (older stage). Bodies of this type
are present especially in the southern part of the C segment
(three bodies) and occasionally at the northern edge (one
body). Other relics of the 2. diorite intrusive phase (younger
stage) are bodies of very intensively altered endoskarnized,
inhomogeneous diorite porphyry (DPV) and fine-grained
diorite to diorite porphyry (Dv2), which are located at a higher
altitude at the western edge of the horizontal sill intrusion.
A skarn zone is developed at the edge of diorite body of type
DPV in contact with Mesozoic carbonates.

A dyke swarm of medium- to coarse-grained pyroxene
diorite porphyries (type S,, H,) of 4. intrusive phase and
amphibole andesite porphyries (type |, I5) of 6. intrusive
phase penetrate through the sill intrusion in the segment
C. Dyke bodies are within dyke swarm oriented in the NE—

SW, EEN-WWS to E-W direction.

Geomagnetic profile PF-2 (Fig. 11a) at the sea level 790—
800 m with a length of 400 m, which runs from south to north
in the segment C (App. 3) confirms the presence of diorite
intrusions (delta T over 40 200), with a peak value of about
50 000, corresponding to penetration of younger dyke body.
Local decrease of delta T in the southern part of the profile and
discontinuous nature is likely to represent the Mesozoic rocks
under and above the sill, as well as its changes in thickness.

Geomagnetic profile PF-5 (Fig. 11b) with a length of 690 m
(App. 3) runs at the southern edge of the sill intrusion in segment
C on the eastern ridge under the Magnetovy vrch Hill from 790 m
a.s.l. to the Rimava valley, where it ends at the level of 550 m a.s.I.
In the initial part of the profile the delta T values around 49 200
indicate the presence of intrusion, possibly with a common effect
of dykes (discontinuous character of the curve). The transition to
the environment of Hercynian granodiorite-granite responds to
a drop in delta T values under 48 800 with monotonous course.

| — Lower level, segment D

On the eastern slope of the ridge Pacherka-Magnetovy
vrch Hill south of segment C (App. 3) and above the A,
segment 570-605 m a.s.l. in the block debris from broken
outcrop, there was revealed the presence of diorite
intrusion. This intrusion of horizontal type is located
at the boundary of Hercynian granodiorite-granite and
overlying Mesozoic complex. Frequent blocks of skarnized
limestones and abandoned mines and heaps are higher
above the intrusion. A predominant portion of the intrusive
body is formed by altered medium-grained diorite porphyry
(type DIP) of 2. intrusive phase, younger stage. To a lesser
areal extent there is at the lower edge of intrusion a relic
of younger intrusion of fine-grained pyroxene diorite (Di2),
included in the 3. intrusive phase, which penetrated into
the environment of previous intrusive phase.
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Il — Middle level, segment E

Thicker body of diorite sill intrusion in the segment
E emplaced in an environment of Mesozoic complex
is located higher in the slope of the ridge Pacherka-
Magnetovy vrch Hill above the segment D (App. 3) of the
lower zone in the 720-870 m a.s.l. It is from lower intrusion
in the D segment separated by a belt of carbonate rocks
with intensive skarnization. A predominant part of the
body consists of altered clinopyroxene diorite porphyry
(DIP), partially bleached, included in the 2. diorite intrusive
phase. A zone of skarnization is at the upper outer edge
in contact with the overlying Mesozoic carbonates which is
extending more externally behind a zone of recrystallized
carbonates. A smaller relic of altered coarse grained
amphibole pyroxene porphyric diorite (PSt) is at the SE
edge of the intrusion at its base, representing 1. diorite
intrusive phase. At the bottom part of more extensive
intrusion of DIP type there is located a body of the younger
intrusion of inhomogeneous fine-grained clinopyroxene
diorite porphyry (DiPN) often with symptoms of biotitization,
included in the 3. diorite intrusive phase.

Geomagnetic profile PF-la (Fig. 12a) starts in the valley of the
Rimava river in the level 550 m a.s.l. and continues higher on the
range on the eastern slope of the Pacherka to level about 700 m
a.s.l. (App. 3). Low delta T at the beginning of the profile below
48 200 corresponds to Hercynian granodiorite-granite. A zone
of slight increase of delta T over 48 000 at a distance of about
250 m from the beginning of the profile indicates the northern
edge of the diorite intrusion in the segment A,. The continuation

of the monotonous level of delta T of about 48 400 corresponds
to Hercynian granodiorite-granite. Variable course of the curve in
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segment E with the values of around 48 400 and above indicates
the presence of horizontal intrusion (sill) of small thickness (a few
meters) bellow Mesozoic carbonates. Locally attained highs delta
T can signal the presence of dyke bodies. At the southern edge
of the diorite sill in contact with Mesozoic carbonates there was
found a greater concentration of mining works and heap material.

Dyke swarm of various composition penetrates
through the diorite sill, dykes represent coarse-grained
clinopyroxene diorite porphyry (type H,) of 4. intrusive
phase and dykes of medium-grained amphibole andesite
porphyry (type I;) with long needle-like amphibole. Dykes
are mainly oriented in the direction of EEN-WWS to E-W.

Il — Upper middle level, segment F

At a higher level on the eastern slope under elevation
points 930-931 Magnetovy vrch-Pacherka, roughly from
the level 720-730 m to the level 870-890 m a.s.l., in an
environment of Mesozoic carbonate rocks a diorite body is
located in the form of horizontal intrusion (sill) marked as F
segment. The lower part of intrusion consists of intensively
altered endoskarnized inhomogeneous diorite porphyry
(type DPv), partially bleached, included in the 2. diorite
intrusive phase (younger stage). Closer to the contact
with the intrusion the limestones are on the eastern edge
intensively skarnized and more externally recrystallized.
At the eastern edge of intrusion there is a significant
concentration of old abandoned mining works and heaps
of waste material.

A body of altered medium-grained clinopyroxene
partially bleached diorite porphyry (a type DIP), of 2.
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Fig. 11. Geomagnetic profiles in NW edge of the intrusive complex, segment C. a) geomagnetic profile
PF-2; b) geomagnetic profile PF-5 at the southern edge of the segment C.
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intrusive phase (younger stage) is present at a higher
level in the bottom part of the intrusion of type DPv.
A denudation relic of smaller extent above the intrusion
consists of inhomogeneous fine-grained clinopyroxene
diorite porphyry (type DiPN) assigned to the 3. diorite
intrusive phase (post skarn). Smaller body is identified at
SW edge of the F segment formed by intensively altered
and skarnized amphibole porphyric diorite (PStz) of the 1.
intrusive phase.

Through the horizontal sill intrusions the dyke swarms
penetrate with orientation E-W. Dykes are formed by
the medium-grained clinopyroxene diorite porphyry
(a type Sy) of the 4. intrusive phase, further amphibole
andesite porphyry (a type |4) of the 6. intrusive phase and

coarse- grained clinopyroxene diorite porphyry (H,), which
is moderately altered and endoskarnized.

Geomagnetic profile PF-la (Fig. 12a), which continues in
segment F subhorizontally at the eastern edge of the sill intrusion
shows a low delta T of about 48 100. These values can be
interpreted as the influence of the Hercynian granodiorite-granite
underlying carbonates. Locally increased delta T to 48 400 can be
attributed to the presence of sills of small thickness or dyke body,
or to the presence of debris material with blocks of intrusion rock.

Geomagnetic profile PF-Ib (Fig. 12b) begins in the environment
of carbonates (App. 3) with corresponding low values of the delta
T. Locally increased delta T, about 150 m from the beginning of
the profile to a value 48 400 may indicate the presence of diorite
intrusion, or dyke under the carbonates. The further course of the
curve corresponds to the presence of granodiorite.

In the direction to the north the F segment continues

50000 ] PF-la M 50000
43600 | - 4ue00
= _ L
T s 49200
-
48600 | - 48800
48400 | I 48400
48000 — — 48000

A0

S00 -

a.sl.(m)

500

400 -

Bl

- 500

49600

43200

4BB0D

TnT)

F0O

PF-Ib

+ + + 4+ + + + 7

T
SO0 1000 100 1200 1300 1400 1500 1600

BOO
distance (m)

[ 49200

[ 48600

[ 8

~ 4B000

700

4

_ +
E + + + + + + + +

 "F + + + + + 17
s + + + + + + + +

o + + + + + 4+ + g
+ + + + + + + + +

wb + + + + + + + 4 4
o 100 200 iéMIJS[an:éD[m} =00 GOl Joa
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to G segment of altered diorite porphyry body (DIP) and
therefore, we describe it within the intrusive complex in
segment G.

IV — Higher level — segment G

Intrusive complex in segment G of rather complicated
structure is located to the north of the segment F at a higher
altitude on the eastern slope of the ridge of the Magnetovy
vrch Hill (e.p. 964.8) from 850 to 920—-930 m a.s.l. (App. 3).
Intensively altered, endoskarnized, inhomogeneous diorite
porphyry (a type DPv) partially bleached dominates near
the upper contact with overlying Mesozoic carbonate
rocks. South of this body at lower levels of the slope it
continues to the altered medium-grained clinopyroxene
diorite porphyry (a type DIP) without a clear boundary.
Medium- to coarse- grained biotitized clinopyroxene diorite
porphyry (a type DiDaj) is partially bleached, and also
partially altered. The above types of diorite porphyries were
included during the 2. diorite intrusive phase (younger
stage). A major role in the skarnization process in the zone
of contact with Mesozoic carbonates is attributed to them.

At NE margin of the intrusive complex in segment G in
lower levels of eastern slope under Magnetovy vrch Hill,
there is exposed the fine-grained clinopyroxene diorite
(diopsidized, type Diy), it is included in the post skarn 3.
diorite intrusive phase.

Younger dyke swarm penetrates through the diorite
intrusive complex and is dominantly oriented in the E-W
direction. Itis represented by the dykes of 4. intrusive diorite
porphyry phase of medium-grained diorite porphyry (types
S4, S,), further by the medium altered and endoscarnized
diorite porphyry (type H,) and coarse-grained leucocratic
clinopyroxene diorite porphyry (type H,), partially altered
and actinolitized.

Younger intrusive phase, 5. phase is represented by the
dyke bodies of medium-grained garnet amphibole andesite
porphyry (type l3), sparse porphyric fine-grained to vitritic
amphibole andesite porphyry (type |,) and medium-grained
amphibole andesite porphyry with needle-like amphibole
typ Iy).

( ypG1e)omagnetic profile PF-1b (Fig. 13) with a length of 510 m
(App. 3), trending SW-NE starts in the ridge south of e.p. 964.3
Magnetovy vrch Hill in altitude 925 m and continues along the
eastern ridge down for up to a level of 790 m a.s.l. Geomagnetic
profile extending throughout the thickness of the intrusive
complex confirmed its presence by achieving delta T value 49 000
and more. Individual peaks reaching a maximum value delta T

49 500-50 000 correspond to the dyke bodies which presence
was evidenced by the geological mapping.

V — Upper level — segment H

Intrusive complex designated as a segment H (App. 3)
is located in the top area of the range of Magnetovy vrch
Hill (e.p. 964.3), and in this area it has the highest altitude
level. Intrusive complex in the apical part of the Magnetovy
vrch Hill is exposed by the denudation cut and does not
have its Mesozoic cover, being removed by denudation. At
the SE edge of intrusive complex of segment H it continues
to a lower intrusive complex G (this is probably a laccolith

form penetrating into the higher levels in the environment
of Mesozoic rocks). At SE edge a Mesozoic carbonates
extend at the base of the intrusion. At the northern edge the
intrusion is in tectonic contact with Paleogene sediments.
A contact of metamorphic rocks of the Foederata Group
and rocks of the Silicicum nappe (contact area is covered
with blocky debris) occurs in the form of tectonic zone
on the western slope of the Magnetovy vrch Hill. At the
southern edge of the intrusive complex in its basement
there are in short section exposed carbonate rocks of
Silicicum nappe (Wetterstein dolomite). Intrusive complex
in segment H is tilting to the northeast, its lower edge on
the western slope is registered at the level of 870 m a.s.l.,
which allows estimation of its thickness around 90 to 100
meters. Several bodies within intrusive complex based on
petrological study are distinguished.

Southern part of the intrusion of Magnetovy vrch Hill
forms inhomogeneous fine-grained diorite porphyry of
the post skarn stage (type DiPN) of the 3. diorite intrusive
phase. Altered partially bleached fine-grained diorite
(a type DiJM) included in the 2. diorite intrusive phase
(younger stage) was found on the northern slopes and at
higher levels of the range of Magnetovy vrch Hill.

Remnants of the structure from the 1. intrusive phase
are recorded within the intrusive complex in the segment
H.The body at the northern edge of the complex is formed
by the scarse porphyric andesite porphyry with a large
amphibole (type DiPM) included in the 1. intrusive phase
(younger stage). Other body appears at the base of the
complex on the eastern slope of the Magnetovy vrch Hill,
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Fig. 13. Geomagnetic profile PF-1b in the segment G.
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and it is comprised of medium-grained amphibole andesite
porphyry with a garnet, endoskarnized (type GpM)
included in the 1. intrusive phase.

Intrusive complex in the segment H is penetrated by
younger dyke bodies of E-W to ENE-WSW direction. The
northern edge of the intrusive complex follows a dyke
of coarse porphyric diorite porphyry (type H,) of ENE—
WSW direction. On the western side the dyke ends by
penetration of a younger body of quartz diorite porphyry
(type KDP) cropping out at the NW range below summit
of the Magnetovy vrch Hill. Smaller isolated penetration
of the body of quartz diorite porphyry of type KDP is
registered also in the summit of the Magnetovy vrch Hill.
Younger bodies represent two other dykes. Longer dyke
of amphibole andesite with needle-like amphibole (type
l;) penetrates through the intrusive rocks of the 1. and 2.
phases, and also penetrates through the body of quartz
diorite porphyry (KDP). A second shorter dyke of the
fine-grained amphibole clinopyroxene andesite porphyry
(type PxM) is found at NW slope of the ridge below the

Magnetovy vrch Hill.

Geomagnetic profile PF-1a (Fig. 14a) with a length of 900 m
starts NW of the Magnetovy vrch Hill in flat summit in the area of
the rise up of intrusive body of amphibole quartz diorite porphyry
(type KDP). The profile continues along its ridge to the NE, passes
through the peak of the Magnetovy vrch Hill and ends up in an
environment of Mesozoic carbonates (App. 3). Increased delta
T to 49 200 at the beginning of the profile corresponds to the
presence of intrusive body of amphibole quartz diorite porphyry
(type KDP). In the continuation of the profile to SE there follows
a decrease in the values to around 48 600 delta T, corresponding
to the presence of Hercynian granodiorite-granite (possibly with
remnants of sediments of Mesozoic and Paleogene rocks in the
overlying rocks). Local slight increase in delta T to 48 800 probably
corresponds to the marginal part of penetration of intrusive body
of type KDP. Further continuation of the profile to the SE to
the area of apical part of the Magnetovy vrch Hill indicates the
increase in the delta T values over 49 000, which corresponds to
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the presence of a diorite intrusion, whereas the individual peaks
in the form of peaks with values around 49 400 to 51 000 delta
T are probably related to the presence of younger dyke bodies
penetrating through the diorite intrusion. Drop of delta T values
before the end of the profile to a level of 49 000 indicates the
presence of the diorite intrusive body (sill) under the carbonate
rocks of the lower thickness. In the end of the profile a sudden
increase in delta T to 49 600 corresponds to the presence of dyke
detected also by geological mapping.

Geomagnetic profile PF-3 (Fig. 14b) with a length of
950 m (App. 3) starts at the lower levels of the eastern slope of the
Magnetovy vrch Hill about 780 m a.s.l. and continues to the top of
the Magnetovy vrch Hill (e.p. 964.3), from where it is running down
on the western slope to the level of 850 m a.s.l. At the beginning
of the profile the delta T value over 48 800 indicates the presence
of diorite porphyry sill intrusion within the segment C. The peaks
with values of 49 200 and 49 400 correspond to younger dyke
bodies penetrating through the sill. Continuation of the profile
in a Mesozoic rocks reflects to a decrease of delta T under the
48 400. Following peak with value of about 49 600 corresponds
to the course of dyke body at the edge of the intrusive complex H.
The increase in delta T values over 48 800 in continuation of the
profile indicates the presence of diorite intrusion in the H complex
at the apical part of the Magnetovy vrch Hill. The narrow peaks of
geomagnetic curves with values of about 50 000 to 50 500 delta
T correspond to penetration of younger dyke bodies through the
diorite sill. Western edge of the sill in complex H on the western
slope and the transition to the environment of carbonates and
metamorphic rocks of Foederata serie is indicated by the drop of
delta T values to around 48 500 at a distance of about 700 m from
the beginning of the profile.

Dyke systems of andesite and diorite porphyries
in the central volcanic zone

Numerous dykes and dyke swarms penetrating
through the central subvolcanic diorite intrusive complex
represent the younger phase of intrusive activity (App.
1). Rise up of dykes and dyke swarms is not limited to
the scope of subvolcanic diorite complex, their spatial
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Fig. 14. Geomagnetic profile PF-1a in the segment H (a). Geomagnetic profile PF-3 in the segment H (b).
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distribution extends into the surrounding rock environment,
that in comparison with the dimensions of diorite complex
indicates the expansion of magmatic reservoir in the period
of younger stages of intrusive activity.

It is realistic to expect that the rise up of the dykes was
terminated in subvolcanic levels before reaching the Earth’s
surface. These are mainly diorite porphyry dykes with
a higher degree of crystallinity of the groundmass. Part of
dykes penetrated higher into the volcanic structure, or some
of them could represent feeding channels for the surface
effusion of lava flows and eruptions of pyroclastic material.
They are particularly dykes with a lower degree of crystallinity
of the groundmass or dykes with glassy development of the
groundmass (dykes of amphibole andesites with vitrophyric
to fine-grained development of the groundmass).

In spatial orientation of dyke systems the direction to
ENE-WSW significantly predominates, locally the E-W
direction is observed. A larger dyke accummulation is
observed in the NW part of the diorite intrusive complex
(dykes of diorite and andesite porphyries). In contrast,
the dykes of basaltic andesites are concentrated mainly
on the western slope of the e.p. 959.6 Pacherka outside
of the central diorite subvolcanic complex where they
are present in an environment of Mesozoic carbonate
rocks). In the central diorite complex they are present
only in sporadic cases (top of the Pacherka ridge and its
eastern slope). Dykes of andesite and diorite porphyries,
extending beyond the scope of subvolcanic diorite complex
are exposed in the environment of Mesozoic carbonate
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rocks, metamorphic rocks of the Foederata Group and
Paleogene sediments (northern and western slopes of
Magnetovy vrch Hill). Dykes, which occasionally continue
eastward from the central subvolcanic intrusive complex,
are exposed in surrounding crystalline rocks.

Dyke width varies from 0.5 m to 1 m even up to
20 m, length is similarly variable from several meters up to
600-800 m and occasionally up to 1 200 meters.

The following groups within dykes and dyke swarms
based on the composition and their position there are
identified:

1st group includes dykes of clinopyroxene diorite
porphyries of variable grain size (fine-grained, medium-
to coarse-grained) with various degrees of hydrothermal
alteration and in some cases with signs of endoskarnization.
The varieties of type J, S2, S1, H2, H1 are listed in Tab. 1 and
more detail description is provided in App. 4. Dykes of the 1st
group, according to the position in succession of intrusive
rocks are assigned to the 4. intrusive phase. The dyke bodies
of this group are documented in the outcrop present in the
cut of the forest road on the Pred Striebornou ridge. Steep
contact of diorite porphyry dyke with Wetterstein limestones
is exposed in the outcrop of the length of about 10 m and
height of 2 m. Coarse-grained diorite porphyry is grey-blue,
slightly altered with blocky jointing. The limestones are in
close contact zone skarnized.

2nd group consists of dykes of 1 — fine-grained dark
amphibole clinopyroxene andesite porphyries (type Magnet,
PxM), 2 — fine-grained clinopyroxene basaltic andesites
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Fig. 15. Geomagnetic profiles in the Pacherka area, profile PF-8 directed through the dyke swarm of basaltic andesites (a), the profile

PF-10 directed through the basaltic andesite dyke (b).
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(DIP), 3 — medium-grained garnet amphibole andesite
porphyries with a short needle-like amphibole (l3), 4 —
scarse porphyric fine-grained to glassy amphibole andesite
porphyry with occasional large needle-like amphibole (l,),
medium-grained amphibole andesite porphyry with long
needle-like amphibole up to 1-2 cm (I) (Tab. 1). Dykes of
this group are included to the 6. intrusive phase.

Dyke system of basaltic andesites

Dykes of basaltic andesites (B) are located southwest
of the central diorite intrusion on the western slope of the
Pacherkaridge (e.p.969.6), where is their main concentration
and they continue eastward to the upper part of the ridge and
on its eastern slope. Dykes of basaltic andesite represent the
7. intrusive phase. It is supposed that they are subvolcanic
equivalents of surface parasitic volcano situated in higher
level of the western slope the Vepor stratovolcano. Dyke
bodies on the western slope of the ridge Pacherka in the
area of maximum concentration above the valley Banova
are oriented mostly in the of E-W direction, their length is
150-350 m. In the ridge Pacherka the length of the dykes is
about 400 m having prevailing directions of ENE-WSW, less
common directions are EES-WWN (dyke in the northern
part of the Pacherka ridge).

Geomagnetic profiles PF-8 and PF-10 aimed to

verificaty the dyke bodies of basaltic andesites (Fig. 15).

Geomagnetic profile PF-8 (Fig. 15a) on the western slope with
the e.p. 959.6 Pacherka with a length of 950 m and orientation N-S
runs in the sediments of the Ipoltica Group (shales, claystones,
and conglomerates) of Permo-Carboniferous age. Profile begins in
the valley of Furmanec brook at altitude 510 m and continues on
the slope to a higher level. Dyke bodies are indicated only by locally
slightly elevated delta T values above 48 800, corresponding to
the position of a small dyke body thick ca 1—-2 meters.

Geomagnetic profile PF-10 (Fig. 15b), long 500 m, located on
a higher level of the western slope of the Pacherka ridge in the
environment of Wetterstein limestones, has verified the presence
of basaltic dyke by increased delta T values to 49 000. It was
subsequently identified in the forest roads cut and specified was
its size.

Intrusive bodies of autometamorphosed
pyroxene-amphibole andesite to diorite porphyry
in the central volcanic zone

Complex of intrusive bodies of pyroxene-amphibole
andesite porphyry to diorite porphyry occupies area NW of
the Magnetovy vrch Hill (bodies No. 3, 4, 5 and 6, App. 3).

3 — Relativelly small body of andesite to diorite porphyry
elongated in shape of SE-NW direction and dimensions
of about 250 x 100 m is exposed on the western slope
of Magnetovy vrch Hill. The intrusive body is in contact
with Paleogene sediments at the northern margin and
with Permian metamorphosed sediments (Foederata
Group) along southern margins. Body of andesite to diorite
porphyry intrudes through diorite complex of Magnetovy
vrch Hill in uppper part of the western slope of Magnetovy
vrch Hill. From that situation there appears the younger
age of diorite porphyry body in relation to diorite complex
of the Magnetovy vrch Hill.

4 — Extensive body of hydrothermally altered pyroxene
quartz diorite porphyry forms a small hill with flat top and its
western slope west of Magnetovy vrch Hill. Intrusive body
of roughly isometric shape, dimensions ca 400 x 350 m is
in contact with Hercynian granite along its NE side, with
Paleogene sediments on E side and with metamorphosed
Permian sediments of Foederata Group on the south. At
western side the intrusive body is in contact with intrusive
body No. 5. At southwestern side of intrusive body there
is a belt of conglomerate sediments with rounded blocks
of quartzitic sandstones derived from the Luzna Fm.
Zone of brecciation is locally present along the margins
of intrusive body. Top of flat hill is bearing scattered blocks
of intrusive rocks. Mafic minerals represent the chlorite
pseudomorphoses after pyroxene. Small pyroxene 1-2
mm prevails and less frequent is amphibole (dimensions
2—4 mm, rarely 1.5 cm-3 cm). Rock is desintegrated into
irregular blocks and blocks with platy jointing. Intrusive rock
during weathering obtains deep and light greenish colours
often with brown spots. The rock is intensively chloritized,

silicified and carbonatized.

As was mentioned earlier, the geomagnetic profile PF-1a (Fig.
14a) begins in intrusive body with 49 200 deltaT on flat hill. Next
decrease to about 40 400 corresponds to occurrence of Permian
metamorphosed sediments. The next increasing of delta T to
48 800 indicates the marginal part of smaller elongated intrusion

of the diorite porphyry No. 3.

5 — Intrusive body of autometamorphosed pyroxene
andesite porphyry with dimensions 650 x 450 m and
with eliptical shape occupies area of hill with e.p. 757
and western slopes of Nemcova valley. At the northern
side the intrusion is in contact with Hercynian granite,
along western side with mica schists of Veporic unit and
along the southern side with Permian metamorphosed
sediments of the Luzna Fm. Intrusion is exposed in small
abandoned quarry near e.p. 757 and along forest road on
the southern slope. The intrusive rock is medium porphyric
with phenocrysts of plagioclase and smaller pyroxene.
It desintegrates into platy blocks. All mafic minerals are
replaced by chlorite and carbonate and in the groundmass
the silicification was found.

To ascertain the extent of intrusive body covered
with Quaternary deluvial sediments there were realized
geomagnetic profiles: PF-15 on the eastern side and PF-24,
25 and 26 on western side of intrusive body (Fig. 16).

Profile PF-15 (Fig. 16a) begins in Hercynian granite with delta
T values bellow 49 000. Transition to intrusion is indicated by their
increase above 49 600 and to 49 800. In the case of profiles PF-25
(Fig. 16c) and PF-26 (Fig. 16d) a transition from mica schists into
intrusion is accompanied with moderate increase of the delta T
values, indicating smaller thickness of intrusive rocks near margins
of intrusion. These facts point to laccolith type of intrusion at the
western side. In contrast, a steep increase of delta T values to 49 900
in PF-24 (Fig. 16b) indicates a vertical contact with surrounding
rocks (near feeding channel) at southern side of intrusive body.

6 — The intrusive body of autometamorphosed
andesite to diorite porphyry of elliptical shape with
dimensions 700 x 250 forms ridge with e.p. 795 with
N-S orientation at the western part of intrusive complex.
The intrusive body is penetrating through the Hercynian
granite. Intrusive body continues without interruption in
the western slope of Nemcova valley toward SW to the
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main valley with Furmanec brook. Intrusion is exposed
in several outcrops on the ridge with e.p. 795. Intrusive
rock is medium to coarse porphyric with phenocrysts of
plagioclase, pyroxene, 1-2 mm and amphibole 2—4 mm,
rarely amphibole xenocrysts reach up to 10 mm.

Geomagnetic profile PF-13 (Fig. 17a) crossing the ridge from
the east to west begins in Hercynian granite with delta T values
bellow 48 700. Transition from Hercynian granite into intrusive diorite
body corresponds to their sudden increase up to 49 600. In further
continuation of the profile in intrusive body, the delta T value gradually
declines to ca 48 800 towards the contact with Hercynian granite.

Geomagnetic profile PF-14 (Fig. 17b) at the northern part
of intrusive body is oriented N-S. Transition from Hercynian
granite into intrusion corresponds to increasing of delta T values
from 49 200 up to 49 800. That points also to steep contact of
intrusion with Hercynian granite. This implies that intrusive body
in the ridge with e.p. 795, exposed by erosion in subvolcanic level,
corresponds to intrusion with vertical and-or subvertical form
with the tendency of transition to laccolith form in the western
side. Southern continuation of intrusion was not examined by
geomagnetic methods. Orientation of intrusive bodies probably
indicates their relation to fault system of N-SW direction.

Two intrusive bodies of andesite to diorite porphyry
occur northward from the central diorite complex of the
Magnetovy vrch Hill. First body in locality Spuzlova No. 7
in the distance ca 800 from the central diorite complex and
second body No. 8 on the slope of Strieborny potok brook
valley at a distance of ca 900 m.

7 — Intrusive body of diorite to diorite porphyry
Spuzlova, elliptical in shape with dimension of 120 x 1770 m
and orientation of NW-SE direction occurs on the western
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slope of Spuzlova valley bellow e.p. 986 (App. 1, 3).
Intrusive body is exposed in a small abandoned quarry
above the forest road in altitude 664 m. Intrusive rock
is greenish, medium- to coarse-grained with transition
to porphyric texture. Phenocrysts form plagioclase and
amphibole up to 3 mm large, pyroxene is smaller. The rock is
autometamorphosed with strong chloritization, silicification
and local carbonatization. Intrusive rock disintegrates into

irregular blocks.

Geomagnetic profile PF-11 (Fig. 18a) coursing N-S is long
400 m. Geomagnetic profile begins in the altitude 650 m in
Hercynian granite with the delta T value ca 48 600. The transition
to intrusive body is marked by the increase of the value up to
49 300-49 500. The second transition into Hercynian granite is
accompanied with lowering of the value to level 48 800.

Geomagnetic profile PF-12 (Fig. 18b) of NW-SE orientation
begins at 750 m a.s.l. in Hercynian granite with the delta T value
above 48 800. With transition into intrusive body the value rapidly
increases to 49 400 and after transition into Hercynian granite it
declines again to 48 800. Intrusive body exposed in subvolcanic
level corresponds to intrusive stock.

8 — Intrusive body of diorite porphyry at locality
Strieborny potok brook (App. 3) of smaller size and
isometric in shape with dimensions about 100 x 150 m was
identified by the presence of fragments of intrusive rock in
the debris on the slope of the side valley. Intrusive rock is
fine to medium porphyric with phenocrysts of plagioclase,
pyroxene 1-2 mm and amphibole to 3 mm. Weathering
causes the light green colours of altered rock. Intrusive
body was not examined by geomagnetic method.
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Fig. 17. Geomagnetic profiles PF-13 and PF-14 (a, b) crossing body of autometamorphosed andesite to diorite porphyry No. 6 in the ridge

with e.p. 795.
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Intrusive succession in central volcanic zone

On the base of space relations of intrusive bodies in the
central volcanic zone, obtained during geological mapping
and following petrological study, the general scheme of the
intrusive succession was compiled (Fig. 19).
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Fig. 18. Geomagnetic profiles through a body of diorite porphyry
Spuzlova: profile PF-11 (a) and PF-12 (b).

The existence of bodies representing the feeding system
to the volcano on the surface (before the emplacement
of the central diorite intrusion) is proved by the frequent
occurrence of xenoliths - the products of the destruction of
former feeding system, being later included into the later
central diorite intrusion.

Ascent and emplacement of the diorite intrusion
in the subvolcanic level shows a multiphase evolution.
Three main intrusive phases were distinguished (Tab. 1).
In the structure of the subvolcanic diorite complex there
were identified stock-like bodies penetrating through the
Hercynian granodiorite-granite massif like a stock bodies
(on both sides of the lower slopes of the Rimava valley). In
higher level on western slope of the Rimava valley (below
Magnetovy vrch Hill) the apophyses of diorite bodies in
the form of sills were intruding in five different levels into
Mesozoic carbonate rocks. Intrusions of diorite sills caused
the skarnization and recrystallization of surrounding
carbonate rocks.

During following intrusive activity, several bodies of
andesite to diorite porphyry were emplaced as laccoliths
in the lower levels of volcanic structure at the NW side
of subvolcanic diorite complex (NW slope of summit of
Magnetovy vrch Hill).

Dykes and dyke swarms dominantly of ENE-
WSW orientation of various petrographic compositions
(amphibole-pyroxene andesites to andesite porphyries)
represent a younger phase of intrusive activity. It is
assumed that some dykes, reaching the crater area, could
represent a part of the feeding system for effusive and
explosive activity of the volcano on the surfice.

Dykes and dyke swarms of basaltic andesites
exposed by denudation on southwestern slopes bellow
the Magnetovy vrch Hill (western slopes of Pacherka)
are interpreted as a youngest phase of intrusive activity,
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3 Fig. 19. Scheme of intrusive
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succession in the central zone of
the Vepor stratovolcano. 1 — basalt
dykes; 2 — andesite to diorite
porphyry dykes; 3 — laccoliths of
andesite to diorite porphyry; 4 —
diorite intrusive complex, a — stock,
b — sill; 5 — dykes of older feeding
system; 6 — Mesozoic carbonate
rocks (Triassic); 7 — metamorphosed
claystones, sandstones and
conglomerates, Foederata Group
(Permian, Triassic); 8 — schists and
gneisses of the Veporic tectonic
unit (Paleozoic); 9 — Hercynian
granite-granodiorite (Vepor type);
10 — paleoreconstruction of the
stratovolcano; 11 — fault.
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representing feeding system for parasitic volcano on SW
slope of the stratovolcano. The position of intrusive bodies
north of the central diorite intrusion (body Spuzlova No. 7
and body on the slope of the valley of the Rimava river No.
8) due to their isolation (surrounded by granite to granite
of the Vepor type) in the intrusive scheme is uncertain. It
is supposed that bodies most probably represent feeding
system (necks) to the surficial parasitic volcano.

Scattered intrusive and extrusive bodies
of rhyodacites, andesites and andesite to diorite
porphyry in transitional volcanic zone

In a far distance of the central volcanic zone within an
area of transitional (proximal) zone, the sporadic scattered
intrusive bodies (laccoliths, sills, stocks) are exposed by
erosion in the shallow subvolcanic level. Also bodies with
signs of their ascent on the surfice (dome like extrusive
bodies) were identified. Some bodies of intrusive complex
continue from the area of the central volcanic zone to the
area of transitional volcanic zone. This case is represented
by few intrusive bodies of andesite to diorite porphyry
situated NW of the Magnet intrusive complex, especially
bodies Nos. 5 and 6. Another examples represent the
dykes and dyke swarms of basaltic andesites, occuring
in the area of central volcanic zone and continuing to SW
partly to the area of transitional zone, where they probably
represent feeding system of parasitic volcanoes on the
slope of the Vepor andesite stratovolcano. Overlapping and
extending of intrusive bodies between central and proximal
volcanic zone means that the boundaries of zones cannot
be understood as fixed limits, especially concerning the
position of subvolcanic bodies and feeding systems like
dyke swarms, etc.

SW sector of stratovolcano

In the SW sector of transitional volcanic zone (proximal
zone), three andesite extrusive bodies are exposed on
the northern slope of the Rozsypok ridge with e.p. 1128 m
(Nos. 9-11; Fig. 20).

9 — Extrusive body of amphibole andesite is exposed
on the ridge trending to NW bellow e.p. 1128 Rozsypok
from the level 1025 a.s.l. to 1065 a.s.l. Extrusive body of
eliptical shape with diameters 200 x 150 m forms a small
hill with orientation to NWN. Andesite body is disintegrated
into blocks. Andesite is fine to medium porphyric, with
plagioclase (dimensions 1-2 mm) and amphibole (1-3 mm).
Needles of amphibole are paralelly aranged. At marginal
part, the andesite body is porous to strogly vesiculated.
Lithophyses after escaping gasses are oriented along
fluidality planes and they are parallel with the orientation of
amphibole needles. Groundmass of andesite rock is glassy
with microllites of plagioclase and amphibole. Andesite
body is interpreted as an extrusive body (extrusive dome),
exposed by erosion in its deeper level.

10 — Extrusive body of pyroxene andesite with
amphibole is exposed on the ridge with e.p. 1088 and north
of Rozsypok ridge with e.p 1128. Andesite body elliptic

in shape with dimensions 250 x 50 m forms in the relief
a conspicious ridge with NE-SW orientation. Andesite body
is exposed as a tower-like rocks with hight about 25-30 m,
continuing from the level 1088 m a.s.| down to the level
about 1050 m a.s.l. Andesite rock is dark grey, very fine
porphyric with relatively rare phenocrysts of plagioclase
(1-2 mm) and orthopyroxene (1-3 mm). Groundmass is
glassy with microliths of plagioclase and pyroxene.

Columnar jointing with the fan-like orientation was
observed in a higher level of the rock-tower (Fig. 21a,
b), locally passing to the zone of autoclastic brecciation
with angular fragments and blocks (Fig. 21c, d). Relics
of crystalline rocks (Hercynian dynamometamorphosed
granite) are preserved in the lower level of the rock wall
at the edge of andesite body (Fig. 22a, b). These relics
of granitic rocks originally formed the wall of the feeding
channel used for ascending of andesitic magma to the
surface (Fig. 22c). Granitic rocks are breaked and crushed
into angular pieces, cemented with andesite magma. In
a lower level of the rock-tower there is a transition from
autoclastic brecciation into the massive andesite with
blocky jointing. Structural features of andesite body
correspond to extrusive volcanic form of dome type (Fig.
22c¢), which is now exposed by denudation in its lower
subsurface level. This is well documented by remnants
of crystalline rocks from the walls of the feeding channel
preserved on the outer edge of the andesite body. Fan-like
orientation of columnar jointing in the upper part of
andesite body points to enlarging of the space in the upper
part of the feeding channel before ascending of viscous
magma to the surface.

11 — Pyroxene andesite body (neck) is exposed on
ridge bellow e.p. 1088 at the level 1025 m a.s.l. Body of
elliptical shape with diameters 100 x 150 m and orientation
E-W corresponds to neck. Fan like orientation of columnar
jointing (Fig. 23a) developed during cooling of andesite

Rozsypok
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Fig. 20. Extrusive bodies of amphibole pyroxene andesite and
pyroxene andesite on the northern slope of the ridge with e.p. 1128
Rozsypok, bodies No. 9, 10 and 11.
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Fig. 21. Rock cliff with height
about 25-30 m is exposed on
NE ridge with e.p. 1088 bellow
Rozsypok 1128 e.p. Columnar
jointing with fan-like orientation
(a, b) pass gradually in upper
part into the zone of autoclastic
brecciation with chaotic blocky
breccia (c, d).

Fig. 22. Rock cliff on the ridge with e.p. 1088 (NE of Rozsypok with e.p. 1128). Relic of crystalline rock (Hercynian granite with the signs
of metamorphic overprint), coming from the wall of the feeding channel is preserved in the lower part of the cliff at the edge of andesite
body. Relic of crystalline rock (above hammer, photo a) is intruded by andesite magma (a). The crystalline rock (scheme b) is broken down
and crushed into angular fragments, which are again cemented with andesitic magma. Inner part (1) represents brecciated andesite and
outer part (2) the relics of crystalline rock (b). Scheme (c) shows paleoreconstruction of original volcanic form on the surface and position
of discussed outcrop: 1 — dome-like extrusive body with brecciated cover; 2 — level of paleorelief; 3 — level of present relief; 4 — position of
outcrop at the edge of andesite body at its contact with surrounding crystalline rocks.



V. Konecény et al.: Paleovolcanic reconstruction of the Neogene Vepor stratovolcano (Central Slovakia), part | 37

magma points probably to enlarging of the space in the
higher level of feeding channel (Fig. 23b). Andesite is
dark grey, fine porphyric phenocrysts of plagioclase
have dimensions 1-2 mm and scare pyroxene 2—-3 mm.
Groundmass is fine crystalline with plagioclase and
orthopyroxene.

Position of three andesite bodies on the NE slope of
the Rozsypok ridge indicates their relation to the fault
system of NE-SW direction, which is radial to position of
the central volcanic zone.

Another two bodies are exposed on the northern slope
of the Klenovsky Vepor ridge and in farther distance from
the central volcanic zone (Fig. 24).

12 — Body of autometamorphosed amphibole pyroxene
andesite is exposed on the ridge of Mol¢anov grun from
950 m a.s.l. up to 1005 m a.s.l. on the northern slope of
the Klenovsky Vepor ridge. Andesite body of eliptical
shape with diameters 200 x 300 m and orientation from N
to S is exposed in a small abandoned quarry. Andesite of
dark grey to greenesh colour is fine to medium porphyric
with phenocrysts of plagioclase, pyroxene (1-2 mm) and
amphibole (2-3 mm). Andesite disintegrates into the form
of irregular blocks.

13 — Body of amphibole-pyroxene andesite in higher
position on the ridge of Mol¢anov grun on the northern
slope of the Klenovsky Vepor ridge was identified from
scattered fragments and blocks at the level 1023 m a.s.l.
Dimensions of body from scattered fragments and blocks
is supposed to be about 75 x 50 m. Andesite rock of
the dark grey colour is medium to coarse porphyric with
plagioclase, pyroxene (1-2 mm) and amphibole (3—4 mm).
Andesite body was broken into irregular blocks.

NW sector of the stratovolcano

14 — Extrusive body Palenica of amphibole andesite with
garnet (Fig. 25) occurs about 2 km to NW of central intrusive
complex of Magnetovy vrch Hill. Relativelly great extent
of extrusive body and/or complex of extrusive bodies with

a)
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irregular to roughly elliptic shape and diameters 1 050 x 750 m
occupies area of the summit with e.p. 869 (east of the Certova
dolina valley) and both slopes of Palenica valley. Extrusive
body is in contact with Hercynian granite at its southern and
eastern edge and with Mesozoic rocks of the Ku€elah massif
along the northern edge (Sucha valley).

Inner structure of the extrusive complex can be
observed in walls of abandoned quarry at bottom of the
western slope near Furmanec brook (Fig. 26a, b). Andesite
body exposed in the right side of the quarry walls shows
fan-like fluidality planes passing from the subhorizontal
orientation to steeper one in central part of the quarry.
Younger andesite body (with steep subvertical fluidality
planes) penetrates through the older extrusive body on
the left side of the quarry walls (Fig. 26a, b). Andesite
rock is coarse porhyric with phenocrysts of plagioclase
(1-2 mm) and amphibole (3—4 mm). Rare garnet grains
reach from 8 to 10 mm in size. Rock disintegrates into
blocks and plates, using the primary fluidality planes. The
rock is autometamorphosed, amphibole is opacitized,
groundmass is strongly silicified and K-metasomatized
(secondary K-feldspar).

Geomagnetic profile PF-V (Fig. 27), long 1 150 m of orientation
W-E begins in the Hercynian granite east of the extrusive complex
of the delta T value bellow 48 000. With transition into extrusive
complex the values gradually increase and maximum about 49 600
is reached in the summit with 860 e.p. Average values of delta T
about 49 200 continue after moderate declain and in the western
part of geomagnetic profile the value of delta T rise again to 49 600.
Near western edge of extrusive complex a gradual decrease of
delta T values was observed. Transition of geomagnetic profile into
Mesozoic rock is indicated with the decline of delta T to 48 500.

Inner structure of the extrusive complex on the base of
geomagnetic profile is evidently heterogeneous, composed
probably of numerous extrusive bodies with several zones
of brecciation. Zone of autoclastic brecciation was also
observed at the northern edge of extrusive complex.

15 — Predna Priehybina intrusive-extrusive complex
of quartz amphibole biotite dacite occupies area with
the hill Predna Priehybina 868 e.p. and western slopes of
Chmeluska, SW of Michalova village in distance of about

b)

Fig. 23. Neck of pyroxene andesite is exposed on the ridge bellow e.p. 1088 at level 1025 m a.s.|. along forest road. Columnar jointing with
fan-like orientation (photo a) points on enlarging of space in higher level of feeding channel (scheme b).
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10 km to NW from the central intrusive complex Magnetovy
vrch Hill (Fig. 28). Relativelly extensive complex irregular
in shape with dimensions 1 250 x 800 m is trending
NE-SW. Intrusive-extrusive rocks in this complex are
variably altered - the chloritization, local argillization and
silicification are present. Due to alterations, the dacite is
coarse porphyric, dark grey and blue-greenish. During
weathering the rock obtains light green colours often with
brown limonitic spots. Phenocrysts consist of plagioclase
(2-4 mm), amphibole (3—4 mm), biotite (3—5 mm) and
garnet (3—5 mm). Amphibole is completely opacitized and
replaced by chlorite and Fe-oxides. Biotite and garnet
are fresh and untouched by alterations. Groundmass is

Mol&anov grun

.
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microlithic with plagioclase, quartz and mafic minerals. Itis
altered, chloritized and silicified.

Transition from massive andesite to zone of autoclastic
brecciation was observed at the eastern edge of
intrusive-extrusive complex along forest road (Fig. 29).
Autoclastic breccia consists dominantly of angular fragments
and blocks cemented with detritic matrix. Near the edge of
this complex, the autoclastic breccia passes into epiclastic
volcanic breccia, alternating with interbeds of epiclastic
volcanic sandstones.

Geomagnetic profiles PF-lla, PF-llb and PF-1V were
realized for detection of extent and inner structure of the
intrusive-extrusive complex (Fig. 30).

Fig. 24. Bodies of amphibole pyroxene andesite (Nos. 12 and 13) on the ridge of Mol¢anov grun on N slope of Klenovsky Vepor ridge.
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Fig. 25. Extrusive complex Palenica (No. 14) of hypersthene-amphibole andesite with garnet with location of geomagnetic profile PF-V.
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Geomagnetic profile PF-lla (Fig. 30a), long 1 650 m, begins
north of the intrusive-extrusive complex in Hercynian granite with
delta T value ca 48 800. Transition into intrusive-extrusive complex
is indicated with increasing value to 49 200. Following decline
above 48 800 is probably caused by more intensive alteration
of intrusive-extrusive rock. In the central part of the complex
the delta T values raise again to 49 200. The second transition
in Hercynian granite at the end of profile is marked with decline
of delta T values to 48 900. Geomagnetic profile PF-lla confirms
the heterogeneous character of inner structure of the complex.
Relativelly low values of delta T correspond probably to the higher
degree of alterations of the intrusive-extrusive rocks.

Geomagnetic profile PF-1Ib (Fig. 30c) with length 2 680 m begins

in the central part of intrusive-extrusive complex and continues to its
western edge. The course of geomagnetic curve is variable. Beside

a)

the delta T values from 49 000 to 49 440, there are recorded maximum
values of 50 000 and 50 400 in the central part of the complex,
as well as near its western edge. These maximum values probably
correspond to younger low altered intrusions (resp. dykes), though
they were not idenfied during mapping. Transition into Hercynian
granite is accompanied with the decline of delta T to 48 800.
Tectonic zone, identified during geological mapping as a zone of
rock crushing at the contact of granitic rocks and crystalline sheets
(Fig. 28), is indicated by the decline of delta T values to 48 400 (Fig.
30b). The following monotonous course of geomagnetic curve with
values of delta T bellow 48 800 corresponds to crystalline sheets
of Veporic unit (migmatites and orthogneisses). Local increasing of
delta T to 43 910 corresponds to conglomerate bed with material
of andesitic rocks. Increase of delta T values to 48 880 in further
continuation of geomagnetic profile in the crystalline rocks can be

b)

Fig. 26. Inner structure of extrusive complex Palenica exposed in the quarry on western slope of the Palenica valley. On the right side of the
quarry wall there is andesite with fan-like structure of fluidality planes, photo (a) and scheme (b/1). In the left side of the quarry wall a steep
inclination of fluidality plane indicates ascending (intrusion) of younger extrusive body, photo (a) and scheme (b/2).

Geomagnetic method was used for detection of the extent of extrusive complex (profile PF-V, Fig. 27).
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Fig. 27. Geomagnetic profile through the Palenica body of hypersthene amphibole andesite with garnet: profile PF-V.



40 Mineralia Slovaca, 47 (2015)

explained by presence of volcanic body in a form of a dyke (it was
not identified during mapping).

Geomagnetic profile PE-IV (Fig. 30b), long 1 100 m, begins in the
central part of intrusive-extrusive complex at the level 700 m a.s.l. and
continues northward where it finishes in the Hercynian granite. The
course of geomagnetic curve is variable with the values above 48 800.
Increasing of delta T above 49 600 near to northern edge of intrusive
complex can indicate a lower degree of hydrothermal alteration of rock
and/or the presence of younger intrusive body. Transition into granitic
rock corresponds to decline of delta T bellow 48 800.

Geomagnetic profiles PF-Ila, PF-lIb and PF-IV revealed
heterogeneous structure of intrusive-extrusive complex
Predna Priehybina which probably consists of a number
of intrusive and extrusive bodies with variable degree
of autometamorphic and local hydrothermal alterations.
Zones of autoclastic brecciation at the eastern edge of the
complex with transition into epiclastic deposits indicate
the presence of extrusive bodies of the dome-like type.
Bodies of andesite to diorite porphyry are deeply eroded
up to subsurface levels.

Several bodies of autometamorphed amphibole py-
roxene andesite porphyry are identified by geological
mapping using geomagnetic methods north of Michalo-
va-Pohronska Polhora villages (Fig. 31).

16 — Struhanka intrusive body of autometamorphosed
amphibole-pyroxene andesite porphyry occurs about
1 km north of the Michalova village. Intrusive body large
300 x 200 is situated within crystalline rocks of the Veporic
unit (migmatitized and diaftorized paragneisses). Extent
of body was identified in the field, covered with thick

Fig. 29. Scheme showing transition from massive andesite of
extrusive body (1) into zone of autoclastic brecciation (2) and zone
of epiclastic volcanic breccias (3) in outcrop along forest road at
eastern edge of intrusive-extrusive complex. Epiclastic volcanic
breccias alternate with epiclastic volcanic sandstones deposited
with inclination about 10-20° to SE.

Predna Priehybina
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Fig. 28. Intrusive-extrusive complex Predna Priehybina with situation of geomagnetic profiles PF-lla, PF-1Ib and PF-IV.
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Quaternary sediments, by mapping of rock fragments in
the debris and also applying the geomagnetic method
(profiles PF-16, PF-17). Rock is medium porphyric, greenish
(autometamorphosed), with phenocrysts of plagioclase
and pyroxene (1-2 mm) and amphibole (2—-3 mm).

Geomagnetic profile PF-16 (Fig. 32a), long 650 m, begins
within intrusive body near its eastern edge and continues
northward. Presence of intrusive body is indicated only by
moderate increasing of delta T values to 49 200. With transition

into crystalline rock this value declines bellow 49 000.

Geomagnetic profile PF-17 (Fig. 32b) with length of 1 050 m
begins north of intrusive body in crystalline rocks at altitude 760
a.s.l. and continues to south. Value of delta T in crystalline rock is
about 49 000. Transition into the edge of intrusion is indicated with
moderate increase of delta T above 49 200.

From the results of geomagnetic profiles there can be
assumed the laccolith and/or sill-like morphology of the
Strihanka intrusive body.

Michalova

=

Fig. 31. Intrusive bodies of autometamorphosed amphibole pyroxene andesite porphyry, exposed north of the Michalova village: the
Struhanka body (16), Baniarka body (17) and Vysoka body (18) with location of geomagnetic profiles.
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17 — Baniarka intrusive body of autometamorphosed
amphibole-pyroxene andesite porphyry. Intrusive body
north of Michalova village on western slope of the Baniarka
Hill is elliptical in shape with dimensions 1 050 x 650 m and
orientation of NE-SW direction (Fig. 31). Both bodies Baniarka
and Struhanka are covered with thick Quaternary deposit.
Extent of the body was determined by mapping of fragments
in the rock debris and also with the use of geomagnetic
profiles PF-18, PF-19, PF-20 and PF-22 (Fig. 33).

Intrusive body Baniarka is formed by medium porphyric
amphibole pyroxene andesite porphyry with phenocrysts
of plagioclase and pyroxene (1-2 mm), as well as
amphibole (2-3 mm). Intrusive rock is altered, chloritized
with greenish colour, during rock weathering changing to
the light green colour.

Geomagnetic profile PF-18 (Fig. 33a) was realized in the
north-western part of intrusive body trending NE-SW. Profile
PF-18, having length 1 050 m, begins in crystalline rocks with the
delta T value ca 49 000. Passing through the intrusive body the
values vary between 49 200 and 49 500, but they decline again in
crystalline rock to 49 100.

Geomagnetic profile PF-19 (Fig. 33b), long 1025 m, begins
at altitude 780 m a.s.l. NE of intrusive body and continues to SW

through the central part of intrusion. Profile PF-19 starts in crystalline
rocks with the delta T value ca 48 900. During transition of profile in
intrusive body the values increase to maximum value about 49 500.
After transition to the area of crystalline rocks they decline to 49 100.

Geomagnetic profile PF-20 (Fig. 33c), long 920 m, is oriented
across intrusive body from W to E and to NE. Profile PF-20 near
the western edge of intrusive complex begins in altitude 670 m
a.s.l. with delta T about 49 300. During transition through the
intrusive complex the values vary between 49 300 to 49 600 and
in crystalline rocks they decline to 48 900.

Geomagnetic profile 22 (Fig. 33d) with length 600 m is oriented
across intrusive body in its southwestern part. This profile begins
near the southern edge of intrusive complex with the delta T value
49 200. During transition through intrusive complex the values vary
and reach the maximum of 49 400. At the end of geomagnetic
profile the value of delta T decline bellow 49 200.

The results obtained from geomagnetic methods
realized in the Baniarka intrusive body are pointing on
laccolith and/or sill type as a most probable form of intrusive
body. Moderate increasing of the values of delta T at the
edges of intrusive body correponds to lower thickness of
intrusive body at its margins. Intrusive body was probably
emplaced in a relativelly shallov level bellow overlying rocks
in a form of thin laccolith eventually like a sill.
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Fig. 34. Geomagnetic profiles PF-21, PF-23 and PF-Ill through the Vysoka intrusive-extrusive complex (18).
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18 — Vysokd intrusive-extrusive complex of pyroxene-am-
phibole andesite forms the Vysoka Hill (e.p. 926) and ridge NE
of the Michalova village (Fig. 31). Complex of elliptical shape
with dimensions 2 200 x 1 000 m is elongated in NE-SW direc-
tion. Andesite rock is dark grey (locally of greenesh colour),
coarse porphyric with phenocrysts of plagioclase (2-3 mm),
pyroxene (1—2 mm) and amphibole (up to 5—-6 mm). Andesite
shows a signs of low autometamorphic alteration (chloritiza-
tion, silicification). Geomagnetic profiles PF-21, PF-23 and
PF-IIl (Fig. 34, b, c) were conducted for the detection of extent
of this intrusive complex and its inner structure.

Geomagnetic profile PF-21 (Fig. 34a) at the northern edge of
intrusive-extrusive complex with length 600 m begins at level 700 m
a.s.l. in intrusive body. The presence of intrusive-extrusive body is
indicated by the delta T value 49 600. This value in the course
of profile with transition into crystalline rocks declines to 48 900.
Transition to marginal parts of the Baniarka body is indicated again
by moderate increasing of delta T to 49 200 at the end profile.

Geomagnetic profile PF-23 (Fig. 34b) with length 330 m at
the northwestern side of intrusive-extrusive complex begins at
altitude 650 m a.s.l. in crystalline rocks with delta T about 49 100.
Transition in intrusive complex is marked with moderate increasing
of delta T to 49 300.

Geomagnetic profile PF-IIl (Fig. 34c) with length 2 500 m
begins at eastern edge of intrusive-extrusive complex in crystalline
rocks with the delta T values ca 48 800. These values gradually
increase and reach the maximum 49 600 on the summit area
with e.p. 926. Variable values of delta T about 49 500 are reached
in continuation of geomagnetic profile in extrusive body to SW.
Maximum delta T values about 49 600 are reached near southern
edge of extrusive body. They decline again to 48 800 after
transition into surrounding crystalline rocks.

Geomagnetic record of the profile PF-Ill revealed
inhomogeneous inner structure of the intrusive-extrusive
complex that probably corresponds to presence of several
intrusive-extrusive bodies, resp. the complex of extrusive
domes which are exposed by denudation in their shallow
subvolcanic level.

19 — Gracihérka intrusive body of amphibole-pyroxene
andesite porphyry (Fig. 35) on the southern slope of the ridge

Gracihdrka east of Pohronska Polhora village is elliptical in
shape with dimensions of about 300 x 200 m and elongation
in W-E direction. Surrounding rocks are crystalline schists of
Veporic unit. Intrusive body is exposed in a small abandoned
quarry on the southern slope of the Gracihérka ridge, long
about 50 m. Andesite porphyry is autometamorphosed
(chloritized), with dark grey to grey-green colour, the rock
due weathering obtains light green colours. Rock is fine to
medium porphyric with phenocrysts of plagioclase, pyroxene
(1—-2 mm) and amphibole (2-3 mm). Geomagnetic survey
was not conducted.

NE sector of the stratovolcano

20 — The Nizna Fabova intrusive body of amphibole-py-
roxene andesite porphyry (Fig. 36) is situated on the eastern
slope of the ridge with 1148 e.p. (east of the Fabova hola
e.p. 1438.8) at a distance about 6.5 km to the north from
the central intrusive complex Magnetovy vrch Hill. Intrusive
body with dimensions 200 x 100 m is oriented W-E in direc-
tion of the ridge. Andesite porphyry is exposed in a small
abandoned quarry. Intrusive rock, dark-grey in colour, is fi-
ne to medium porphyric with phenocrysts of plagioclase
and pyroxene (0.1-1 mm) and needles of amphibole up to
(3—4 mm). Geomagnetic methods were applied for the de-
tection of intrusive body dimensions (Fig. 37a, b).

Geomagnetic profile PF-Vla (Fig. 37a) crosses the intrusive body
from the east to north. Profile with length 1500 m begins at altitude
1050 m a.s.l. in crystalline rocks (hybrid complex of Hercynian
granitic rocks) with delta T value above 48 800. With the transition
through intrusive body, the values of delta T increase to 49 100.

Geomagnetic profile VIb (Fig. 37b), crossing intrusive body
from NE to SW near its southern margins, begins at altitude
1100 m a.s.l. in crystalline rocks with delta T 48 000. During
transition through intrusive body this value increased above
49 600. The second maximum with delta T 49 300 probably
indicates the presence of small intrusive body like a dyke (that
was not identified on the surfice).

Gracihorka
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Fig. 35. Gracihoérka intrusive body of amphibole pyroxene andesite porphyry to east of the Pohronska Polhora village (19).
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Geomagnetic survey and geological position points
on body of probable feeding system (neck), exposed by
denudation in a deeper subvolcanic level.

21— The Stozka pyroclastic volcano with central neck is
situated in the area of the Stozka (Klak) summit (e.p. 1048)
east of the Fabova hola (e.p. 1439) at a distance about
9 km to NE of the central intrusive complex Magnetovy
vrch Hill (Fig. 38). StoZzka volcano represents a remnant
of small pyroclastic cone with central lava neck, which
developed on the surface of Triassic carbonate sediments.
In small outcrop with the length about 5 m and height
3—4 m on the western slope of the hill with e.p. 1048, there
is exposed a structure of pyroclastic cone (Fig. 39a, b).
Lapilli and scoria are agglutinated with volcanic bombs
and blocks (with diameter up to 30-50 cm), forming bed

with inclination about 15° to west. Pyroclastic fragments
and scoria are strongly vesiculated with brown and brown-
red colours and locally intensively agglutinated. Pyroclastic
material, bombs and fragments form the pyroxene andesite.

Scattered andesite blocks in the area of summit with
e.p. 1048 are derived from disintegrated lava neck. Andesite
is medium porphyric with phenocrysts of plagioclase
(2-3 cm) and pyroxene (2-3 mm). For the detection of
extent of pyroclastic cone and its inner structure there were
applied geomagnetic profiles PF-IX and PF-X.

Geomagnetic profile PF-IX (Fig. 40a) with length 520 m
begins to NW of e.p. 1049 in Mesozoic carbonate rocks with
delta T from 48 400 to 48 800. Transition of profile into area of
pyroclastic rocks is indicated with gradual increasing of delta T
to 49 700. Rapid increasing of this value to maximum 50 800 is
in crossing of the hill summit with e.p. 1048. Values then decline

Nizna Fabova
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Fig. 36. Intrusive body Nizna Fabova of pyroxene amphibole andesite porhyry with location of geomagnetic profiles PF-Vla and PF-VIb.
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Fig. 37. Geomagnetic profiles PF-Vla and PF-VIb through the Nizna Fabova intrusive body (20).
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to 48 900 in continuation of geomagnetic profile to SE, indicating
relics of pyroclastic cone. Value 48 800 corresponds to transition
into Mesozoic carbonates at the end of geomagnetic profile.
Geomagnetic profile PF-X (Fig. 40b) with length 400 m begins
on the southern part of the hill with e.p. 1048 with a high value of
delta T ca 51 200, corresponding to andesite lava neck. Profile
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Stozka (Klak)

==

i

47

continues to north and the decline of delta T bellow 50 000 probably
indicates strongly agglutinated pyroclastic rock in the area of
crater zone. Decline of the values to about 48 800 in continuation
of profile to the north points to thinner relics of pyroclastic rocks.
Geomagnetic profile finished in Mesozoic carbonates with values
about 48 000.

Fig. 38. Pyroclastic volcano Stozka (21) in summit area of e.p. 1048 Stozka (Klak) east of Fabova hola, with location of geomagnetic profiles

PF-X and PF-IX.

a)

b)

Fig. 39a, b. Pyroclastic volcano Stozka in the area of e.p. 1048. Relic of pyroclastic cone formed by layers of agglutinated scoria-lapilli tuffs
and scorias alternated with layers of volcanic bombs and blocks (2). Penetration of lava neck (1) through the pyroclastic cone (2).
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22 — The Kochlovec extrusive body of rhyodacite (Fig.
41) of elliptical shape, dimensions 1 000 x 700 m and
course NE-SW occupies the Kochlovec Hill with e.p. 825 m
south of the Zavadka village. The Kochlovec rhyodacite
body is distant about 13 km northward from the central
intrusive complex Magnetovy vrch Hill. Rhyodacite lava has
ascended to the surface in tectonic zone separating two
blocks (belt of the mica schists and gneisses at the northern
side and paragneisses with granite body of Carboniferous
age at the southern side). Rhyodacite is exposed in a small
abandoned quarry long 50 m on the western side of
Kochlovec Hill (Fig. 42a). Rhyodacite is light grey, locally
light greenish, massive to porous. Frequent lithophyses
after gasses have subvertical orientation, parallel with the
fluidal texture. Phenocrysts belong to plagioclase (1 mm),
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and rare biotite (to 2 mm). Rhyodacite disintegrates into
irregular blocks and platy fragments. Geomagnetic profile
PF-VIII has detected the extent of rhyodacite body.

Geomagnetic profile VIII (Fig. 43) with length 1 300 m begins
south of the rhyodacite body in altitude 890 m a.s.l. in crystalline
rocks (hybrid complex) with delta T values bellow 48 900. With
transition into ryodacite the values moderatelly increase, whereas
the maximum 49 300 is reached in the central part of ryodacite
body. The delta T values gradually decline in the northward
continuation of the profile and the value 48 800 documents the
transition into the crystalline basement.

On the base of geomagnetic profile PF-VIII and results
of geological mapping, the rhyodacite body is interpreted
as an extrusive dome-like body (Fig. 42b), recently being
exposed in its deeper levels due to denudation.

23 — Za Kycerou extrusive body of rhyodacite, located

NE of Kochlovec, represents a roughly elliptical extrusive
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Fig. 40a, b. Geomagnetic profiles PF-1X and PF-X of the
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Stozka pyroclastic volcano (21).
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body of smaller dimensions 300 x 200 m, trending NE-SW.
It is exposed in rock cliff on the eastern side of the hill with
e.p. 722. Central part of the rhyodacite body is situated
in the tectonic zone, similarly as the Kochlovec body.
Rhyodacite is light grey to white, porous, with phenocrysts
of plagioclase (1 mm) and biotite (2-3 mm).

Fillings of paleovalleys on western slope of Vepor
stratovolcano, structure and lithology

Relics of original fillings of paleovalleys were preserved
after massive denudation of the volcanic structure of Vepor
stratovolcano in more distal parts of peripheral volcanic
zone. Paleovalleys served during volcanic activity for

transport of volcaniclastic material from the western
slopes of stratovolcano (transitional zone) into proluvial
plain at the base of stratovolcano, where it was deposited
and formed facies of the peripheral (distal) volcanic zone.
Relics of original fillings of paleovalleys represent important
material for the study of volcanic processes during volcanic
activity and also for the paleovolcanic reconstruction of the
evolutionary stages of the Vepor stratovolcano.

Only scarse relics of original fillings of paleovalleys can
be found on the western side of stratovolcano in the area
of transition from stratovolcano slope to peripheral (distal)
volcanic zone. Relativelly larger amount of volcaniclastic
rocks in the filling of paleovalleys is preserved south of
stratovolcano on the southern slopes of the Slovenské

Kochlovec

M1:20000

Fig. 41. Extrusive rhyodacite body Kochlovec (22) and rhyodacite body Za Kyc¢erou (23) south of the Zavadka village with location of

geomagnetic profile PF-VIII.
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rudohorie Mts. Paleovalleys on the southern slope of filling of paleovalleys is not preserved north of the central
stratovolcano communicated with the sedimentary basin, volcanic zone due to the deeper denudation cut.

where the volcaniclastic material was deposited in a large Relics of four paleovalleys fillings were identified in the area
scale at the northern margins of the Rimavska kotlina of transition from the stratovolcanic slope to western part of
Basin, corresponding to the Pokoradza Formation. Original peripheral volcanic zone (distal zone). Relics of filling of these

b)

Kochlovec
825

Za Kycerou
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Fig. 42. Abandoned quarry in rhyodacite body Kochlovec (a). Rhyodacite rock is light grey, massive, locally porous with irregular blocky jointing.
Fluidality planes (above hammer) are inclined about 25° to east. Supposed original form of extrusive body Kochlovec and body Za Kycerou is
shown in the scheme (b). Fan-like orientation of fluidality planes and belts of autoclastic brecciation suggest dome-like extrusive form.
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Fig. 43. Geomagnetic profile PF-VIII across rhyodacite body Kochlovec.
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paleovalleys from south to north are as follows: 1 — Klenovsky
Vepor paleovalley, 2 — Zadna Kycera paleovalley, 3 — Zvadie
paleovalley, 4 — Hajna hora paleovalley.

The Klenovsky Vepor and Zadna Kycera paleovalleys (1,
2) directed to southwest, Zvadie paleovalley (3) probably to
west and last paleovalley Hajna hora (4) with orientation to
NW-SE is directed to northwest (Fig. 44). Paleovalleys are
radially oriented with respect to the central volcanic zone.
These represent probably only a part of original radial system
of paleovaleys developed on the western stratovolcanic slope
and continuing to distal parts of peripheral volcanic zone
in the area of proluvial plain. The sediments of supposed
proluvial plain at the western foot of stratovolcano were not
preserved, being removed by erosion.

In the course of paleovalleys a gradual decline of their
bottom was observed westward (paleovalleys 1, 2, 4). In
the case of the Zvadie paleovalley (3), there is identified
only one relic of volcaniclastic rocks on the summit of
the hill with e.p. 947, so that the following continuation
of paleovalley to the west cannot be evaluated. Fluvial
sediments like gravels, sands and conglomerates with
nonvolcanic and volcanic material deposited on the bottom
of the paleovalleys filling prove that paleovalleys on the
begining were used by ephemeral streams directing from
the stratovolcanic slopes to west.

SW sector of the stratovolcano
24 —The Klenovsky Vepor paleovalley

Relics of volcaniclastic rocks and lava flow on the top of
the Klenovsky Vepor ridge (e.p. 1338.2) represent the filling
of the most southern situated paleovalley in the SW sector
of stratovolcano. According to morphology of the lava flow
building flat top of the ridge, there can be assumed that the
orientation of paleovalley continuing from stratovolcanic
slope to SW has changed orientation to WSW (Fig. 44).
Filling of paleovalley consists of following facies:

The tuffitic sands and sandstones with pebbles of
volcanic and nonvolcanic rocks with variable thickness
(from several m up to 10—-15 m) are exposed at the base
of the filling at level 1125 m a.s.l. on the eastern side of
the Klenovsky Vepor ridge. Tuffitic sands, fine- to medium-
grained, are incoherent and/or slightly compacted and well
sorted. Coarse clastic material forms pebbles with diameter
5—10 cm and rare rounded blocks (up to 20 cm). Nonvolcanic
material consists dominantly of pebbles of quartz, quartzites
and crystalline rocks (granitoids and crystalline schists).
Volcanic material belongs to several petrographic types: 1
— dark fine porphyric pyroxene andesite, 2 — fine to medium
porphyric amphibole pyroxene andesite, 3 — coarse porphyric
pyroxene-amphibole andesite with biotite, 4 — coarse
porphyric amphibole-pyroxene andesite (rich in plagioclase
of up to 3—4 mm in size). The presence of several petrographic
types of andesites in the pebble material indicates that the
erosive cut of paleovalley and its filling have occurred in
advanced stages of the stratovolcano evolution, when on its
structure has participated a wide spectrum of petrographic
rock types of andesitic composition.

Medium to coarse epiclastic volcanic coglomerates,
overlying the basal bed of tuffitic sands are exposed on
the eastern side of the Klenovsky Vepor mountain ridge at
1210 m a.s.l. On the western side of the mountain ridge, this
bed of epiclastic volcanic conglomerates is in lower position
in altitude 1066 m a.s.l. (lower about 145 m). This documents
general deepening of the paleovalley to the west. Material
of epiclastic volcanic conglomerates dominantly with size
10 to 20 cm (rare up to 30 cm) is well rounded and belongs
to several petrographic types: 1 — strongly vesiculated
fine porphyric pyroxene andesite of red colour (pyroclastic
fragments), 2 — dark-black fine porphyric pyroxene andesite,
3 —medium to coarse porphyric amphibole pyroxene andesite.

The coarse to blocky epiclastic volcanic conglomerate
in the higher position of paleovalley filling forms a distinct
horizont on the northern slopes of mountain ridge in altitude
1086 m a.s.l. On the southern slopes this conglomerate
bed is hidden under rock debris and its position cannot be
exactly justified. A bed of coarse to blocky conglomerate
with rounded blocks from 30 cm up to 80 cm consists
dominantly of fine porphyric to aphanitic pyroxene andesite
(often vesiculated). Matrix of conglomerate represents
coarse-grained epiclastic volcanic sandstone.

Epiclastic volcanic breccia-conglomerates consist
of angular, subangular and also rounded adesite
blocks with dimensions 10-30 cm (rare up to 50 cm),
sometimes with signs of sorting and coarse bedding.
Matrix is coarse-grained and sandy. Facies of epiclastic
breccia-conglomerate, present in a higher level of the
paleovalley filling, is probably a product of debris flows
(lahars), comming from stratovolcanic slope. During
downward movement an angular material was mixed with
rounded material of fluvial sediments previously deposited
on the bottom of the paleovalley.

Breccia with pyroclastic material, overlying facies of
the breccia-conglomerate, is exposed bellow the base of
andesite lava flow at level 1250 m a.s.l. on eastern slope
of the mountain ridge. Breccia consists dominantly of small
pyroclastic fragments with dimension 2—5 cm with vesiculated
structure; colour is dark grey to black and brown-red. Matrix
is tuffaceous with higher content of pumices. Breccia with
pyroclastic material was transported from the stratovolcanic
slope probably during explosive volcanic activity as a debris
flows and/or hyperconcentrated flow. Breccia is not exposed
in the outcrop, it was identified only in blocks and fragments.

Lava flow of pyroxene andesite on the top of the
Klenovsky Vepor ridge (Fig. 45a, b) represents uppermost
member of the original paleovalley filling. The base of lava
flow at eastern mountain ridge is in level 1250 a.s.l., at
western side of mountain ridge it is in the level 1100 a.s.l.
These differences indicate a gradual deepening of the
paleovalley bottom to the west with ca 150 m subsidence
before inflow of the lava flow. Morphology of the andesite
lava flow also indicates the change of orientation of
original paleovalley from the southwestern direction more
westward. The lava flow building top of the Klenovsky
Vepor mountain ridge is exposed in impressive rocky walls
(Fig. 45). Thickness of the lava flow at eastern edge of
the mountain ridge is about 90 m; westward its thickness
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reaches about 150 m. There is not possible to exclude that
a total thickness of andesite body is a result of several
lava flows. After removing of rock forming inner slopes of
original paleovalley by erosion, the more resistant andesite
lava flow is now in position of the top of mountain ridge
(Fig. 45). It is a classical example of the relief inversion.
Andesite lava flow exposed in walls on the eastern
edge of mountain ridge is characteristic with platy
jointing at basal levels (fluidality planes) with inclination
5-8° to west. Andesite is dark-grey, medium porphyric

with plagioclase and pyroxene phenocrysts (1-2 mm).
Groundmass is microlithic to hyalopilitic and consists of
glass and microliths of plagioclase and pyroxene.

25 —The Zadna Kycera paleovalley

Relics of volcaniclastic rocks, forming the filling of the
Zadna Kycera paleovalley, are identified on the northern
slopes of the Klenovsky Vepor ridge (Fig. 44). These relics
of volcaniclastic rocks firstly occur on the ridge south of

Fig. 45. Rock cliffs of pyroxene andesite in the eastern margin of the Klenovsky Vepor ridge (a, b).

a)

b)

Fig. 46a, b. Coarse to blocky epiclastic volcanic conglomerate exposed in outcrop on the ridge with e.p. 980 SE of Zadna Kycera at level

970 a.s.l.
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locality Zadna Kycera at level 960 m a.s.l., continue to SW
as isolated relics on the Zaruby ridge at level 925 m a.s.l.
and terminate more SW on the KuriCiarka ridge also as
isolated remnant atlevel 920 m a.s.I. Relics of volcaniclastic
rock exposed in different outcrops on ridges in length
about 1.4 km, indicate the paleovalley course SW-NE and
deepening to SW.

Bed of tuffitic sands with pebbles of nonvolcanic and
volcanic rocks is deposited on the base of the paleovalley
filling of all three localites. Pebbles with dimensions from
1 cm to 5-10 cm (rare up to 20 cm) consist dominantly of
quartz, Hercynian granitoids and crystalline schists. Pebbles
of amphibole pyroxene andesites are only subordinary.
Thickness of fluvial sediments varies from 0.5 m to 2 m.

Coarse to blocky epiclastic volcanic conglomerates
overlie basal fluvial sediments. Rounded andesite blocks
large 15-30 cm dominarte, blocks up to 50-80 cm are rare.
Matrix consists of the coarse-grained epiclastic volcanic
sandstone containing following small fragments: 1 — fine
porphyric pyroxene andesites, 2 — coarse amphibole
pyroxene andesite and 3 — pyroxene amphibole andesite
(amphibole up to 3—4 mm). Sorting of clastic material of two
fractions was observed, the finer fraction having dimensions
5-10 cm and coarser one 20-30 cm. The rock exposure is
located on the ridge south of Zadna Kycera locality (Fig. 46a,
b). The conglomerate material alternating with epiclastic
volcanic sandstones is deposited with the dip of 8-10° to
SW in the direction of paleovalley (Fig. 46a, b). Facies of
coarse to blocky conglomerates contain rounded andesite
blocks with diameter 2.5-3 m in the locality Kuri€iarka ridge.
Thickness of coarse to blocky conglomerate bed is variable,
maximum thickness up to 25 m was found on the KuriCiarka
ridge at the western margin of the paleovalley.

The facies of coarse to blocky epiclastic volcanic
breccia-conglomerate occurs on the Zaruby ridge above
basal fluvial sediments. Beside rounded blocks, the
angular blocks of andesite are present with dimensions
20-40 cm. Tuffaceous matrix of the brown-grey colour
contains dispersed rounded pumice. Clastic volcanic
material belongs dominantly to amphibole pyroxene
andesite. Facies of the breccia-conglomerate in this locality
represents probably product of mass flow of lahar type.

Medium to coarse epiclastic volcanic conglomerate
is deposited immediatelly above facies of coarse to blocky
conglomerate in the KuriCiarka ridge. Rounded fragments
and blocks with dimensions dominantly 5-25 cm (rarely
to 30 cm) belong to medium porphyric pyroxene andesite
(pyroxene 2—4 mm). Matrix is formed of the coarse
epiclastic volcanic sandstone with content of small
andesite fragments. Facies of medium to coarse volcanic
conglomerate in this locality is overlain again by the coarse
to blocky epiclastic volcanic conglomerate. Conglomerate
deposits show general inclination to north into central
deeper part of the paleovalley which is directed to SW.

26 —The Zvadie paleovalley

Relics of volcaniclastic rocks are present on the top of
Zvadie Hill with e.p. 947 south of the Chlipavica settlement.

Medium to coarse epiclastic volcanic conglomerate is
deposited at the level 925 m a.s.| at the base of paleovalley
filling. Fragments and blocks are well rounded, dominantly
with dimensions 10 to 25 cm (rarely to 30 cm). Matrix is
epiclastic, sandy and coarse grained. Lahar breccia is
deposited above bed of medium to coarse conglomerate.
Fragments and blocks dominantly with dimensions from 5 cm
to 5-20 cm are angular to subangular, matrix is tuffaceous.
Chaotic deposition of clastic material points to the mass
flow of lahar type (debris flow). Clastic material belongs to
medium porphyric amphibole pyroxene andesite.

Pyroclastic brecciais exposed on the top of the Zvadie Hill
(e.p-947) in abandoned small quarries. Pyroclastic fragments
and blocks with dimensions 5-20 cm are subangular,
primary spheroidal, porous to strongly vesiculated. Matrix is
tuffaceous, rich on small vesiculated fragments with signs of
welding. Chaotic deposition of pyroclastic material points to
transport by pyroclastic flow.

Because the relic of volcaniclastic rock on the top of
the Zvadie Hill is the only occurrence in this area, it is not
possible to estimate direction of original palleovalley used for
transport of volcaniclastic material. The base of filling in the
Zvadie locality at level 925 m a.s.l. is about 25 m lower than
the level of basal beds of the Zadna Kycera paleovalley at
its eastern edge. Therefore it is assumed that volcaniclastic
rocks of the Zvadie locality represent the filling of different
paleovalley without any connection with the Zadna Kycera
palleovalley. The second argument points to different
lithological character of the filling of both paleovalleys.

NW sector of stratovolcano
27 — The Hajna hora Hill paleovalley

The Hajna hora volcanosedimentary complex represents
the most extensive remnant of paleovalley filling in the
western area of the Vepor stratovolcano. Volcaniclastic
material was transported during volcanic activity through
paleovalley further to the west, where it was deposited in the
peripheral area at proluvial plain. The volcanosedimentary
complex Hajna hora Hill in the recent morphology forms
a conspicuous NW-SE trending ridge with flat top, reaching
in eastern side level about 970 m a.s.l. In continuation to
west, the level of flat top gradually declines to 930 m a.s.l.
in the middle part and to 760 m a.s.l. at the western edge.
Mountain ridge with flat top is limited from the northern and
southern sides with steep slopes and numerous outcrops.
Eastern part of the Hajna hora mountain ridge is forested,
the middle and western parts of the flat top are covered with
meadows. At the western side, the deep valleys divide the flat
top relief to three ridges: Sucha ridge e.p. 850.6, Korenova
ridge e.p. 860.3 and Hnusné ridge e.p. 800. Brooks flowing in
the valleys between ridges are drained to NW into the Hron
river at the Brezno.town

The Ha&jna hora volcanosedimentary complex
represents a unique record of volcanic events acting
during evolution of stratovolcano and forming different
facies of epiclastic and pyroclastic rocks, episodically
transported and deposited in the paleovalley. The
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paleovalley, directed to NW, cuts crystalline rocks (hybrid
complex with migmatites, ortogneisses, hybrid granites,
paragneisses and leucocrate granites at the SW margin
of the paleovalley). Bottom of the paleovalley gradually
inclines from the east (850 m a.s.l.) to west (650 m a.s.l.).
Thickness of the volcanosedimetary complex increases
from the east (about 130 m) to west (more than 200 m).

Volcanosedimentary complex Hajna hora Hill was
initially mapped into topographic maps at a scale 1 : 5 000
and later geological-lithofacial map was compiled at a scale
1:10 000, being supplemented by lithological sections of
northern and southern slopes (Apps. 5 and 6).

Filling of the paleovalley consists of numerous facies
of volcaniclastic rocks with following characterization in
lithological succesion:

Tuffitic sands with pebbles of nonvolcanic and volcanic
rocks are deposited on the base of volcanosedimentary
complex in variable thickness from 2 m up to 10—-15 m. In
several parts these fluvial sediments are missing and on
the surface of crystalline rock there are deposited epiclastic
volcanic sandstone and/or epiclastic volcanic conglomerates
(southern slopes of the Hajna hora Hill). Tuffitic sands of
grey-greenish and grey-brown colours are incoherent, well
sorted, locally they have higher content of pumice. Pebbles of
nonvolcanic and volcanic rocks have dimensions from 3 cm
up to 10—15 cm. Among nonvolcanic pebbles there dominate
quartz, quartzites, granitoids, ortho and paragneisses.
Locally on the base of volcanosedimentary complex a high
concentration of blocks of crystalline rocks with dimensions
from 30 cm to 50 cm is observed (at the foothill of northern
slope of Hajna hora Hill bellow e.p. 926 and e.p. at level
775 m a.s.l.). Pebbles of volcanic rocks belong dominantly
to amphibole pyroxene and pyroxene amphibole andesite.
Tuffitic sands with pebbles of nonvolcanic and volcanic rocks
pass in upper part gradually to overlying thicker beds of
epiclastic volcanic sandstones.

Basal bed of tuffitic sands with pebbles of nonvolcanic
and volcanic rocks represents fluvial deposits of ephemeral
streams. Nonvolcanic clastic material is derived dominantly
from eroded slopes and bottom of paleovalley, which consists
of Hercynian granitic rocks and crystalline schists. Volcanic
material was produced by erosion of volcanic structures from
the early evolutionary stage. Different levels of basal bed
on southern slopes of the Hajna hora Mts. have subjected
vertical tectonic movement (PF-13 to PF-22).

Chaotic breccia of pyroclastic flow with material of
biotite pyroxene amphibole dacite to rhyodacite follows
immediatelly above basal tuffitic sediments at the western
edge of volcanosedimentary complex. Chaotic breccia is
exposed at the foothill of the slopes Korerova e.p. 860.3 at
level 655 a.s.l. (Fig. 47), at foot of slopes Sucha ridge with
e.p. 850.6 and also in both slopes of the Brezniansky potok
brook valley. Breccia consists of fragments surrounded by
tuffaceous matrix. Fragments with dimensions 5-30 cm are
angular to subangular in shape, have glassy groundmass
and are often vesiculated. Strongly vesiculated spheroidal
fragments are subordinary. Fragments belong to medium
and coarse porphyric dacite to rhyodacite with phenocrysts
of plagioclase (2-3 mm), pyroxene (to 2 mm), amphibole

(8-4 mm, rarely up to 6 mm) and biotite (to 3 mm).
Tuffaceous matrix forming about 40-60 % consists of
volcanic ash with crystalloclasts of plagioclase, pyroxene,
amphibole, biotite and fragments of glass. In the matrix
there are dispersed small pumice fragments (0.5-3 cm),
angular to subangular and partly rounded. Small grains
and pebbles of quartz and crystalline rocks are also seldom
present. Matrix is locally consolidated and compacted
into firm mass. Distribution of clastic material is chaotic.
Lithology and textures indicate transport and deposition in
the form of pyroclastic blocks and ash flow.

Reworked (redeposited) ash-pumice tuffs with material
of biotite pyroxene amphibole dacite to rhyodacite follows
in higher position above chaotic breccia on the slope of
the Korenova ridge (e.p. 860.3) at level 690 m a.s.l. near
the western margin of the volcanosedimentary complex.
Major content of ash-pumice tuff (about 60—70 %) consists
of pumice fragments with diameters 0.5-3 cm (rarely up
to 5 cm) of grey-white, light-grey colours, dispersed in
darker ash matrix with smaller pumice fragments. Pumice
fragments are strongly vesiculated, often rounded and
contain phenocrysts of plagioclase, pyroxene, amphibole
and biotite. The same minerals are also present in ash
matrix. Less frequent there are grains and small pebbles
of quartz and crystalline rocks (granites and crystalline
schists). Textures of graded bedding and granulometric
sorting are occasionally present in outcrops.

Reworked pyroclastic breccia with material of biotite
pyroxene amphibole dacite to rhyodacite overly reworked
dacite tuff on the western slope of Koreriova at the level
700 a.s.l. Angular to subangular fragments, glassy and
vesiculated with dimensions about 5 to 15 cm are dispersed
in ash-pumice matrix. Small part of fragments is rounded.
Textures like bedding, sorting, rounding of some fragments
point to a character of reworked pyroclastic material.

Epiclastic volcanic sandstones overlay basal bed of
tuffitic sands with pebbles of nonvolcanic and volcanic rocks.
According to their position, the bed of epiclastic volcanic

Fig. 47. Chaotic breccia of block and ash pyroclastic flow exposed
in small abandoned quarry at the foothill of slope of Koreriova ridge
€.p.860.3. Dark angular fragments belong to rhyodacite with glassy
groundmass, white fragments are pumices. Distribution of clastic
material is chaotic.
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sandstones in the lower part of volcanosedimentary
complex of the Hajna hora Hill is classified also as a lower
bed of epiclastic volcanic sandstones. Epiclastic volcanic
sandstone in lower bed is typically developed in the eastern
partofthe volcanosedimentary complex, where itis exposed
in many outcrops on the northern and southern slopes of
the Hajna hora Hill. Gradual transition from underlying
basal beds of tuffitic sands is accompanied by increased
content of tuffaceous volcanic material. Thickness of lower
bed of epiclastic volcanic sandstones is about 10-15 m
and locally it can reach 25-30 m. Sequence of epiclastic
volcanic sandstones consists of alternations of layers of
epiclastic volcanic sandstones with occasional bedding.
Thin layers of pumice, intercalations of gravells and fine
volcanic conglomerates are often present. Intercallations of
gravells and fine volcanic conglomerates including layers
of fine breccias are more frequent in the western part in the
lower bed of epiclastic volcanic sandstone.

Lower bed of epiclastic volcanic sandstones is exposed
in several outcrops in the lower part of volcanic slope bellow
Zrazy e.p. at level 825 m a.s.l. Layers of massive nonbedded
medium- to coarse-grained epiclastic volcanic sandstones
with thickness from several dm up to 0.8 m are separated
with thin layers of fine-grained tuffs and silts (Fig. 48a, b).
Layers of nonbedded epiclastic volcanic sandstones are
products of mass flows, type of hyperconcentrated flows.
Rare andesite fragments with dimensions of several cm,
angular to subangular in shape, occasionally rounded,
are chaotically dispersed within body of epiclastic volcanic
sandstone. Beside andesite fragments a small pebbles
of quartz and crystalline rocks from underlying Hercynian
basement are also present. Dispersed pumices in bodies
of nonbeded epiclastic volcanic sandstones point to
synchronous volcanic activity of plinian type. Thin layers of
tuffs and tuff-silts separating bodies of nonbedded epiclastic
volcanic sandstones are products of ash-falls and/or ash
which was washed dawn from slopes of volcano.

Deposition of thick lower bed of the epiclastic volcanic
sandstones occurred in the early stage of the Vepor

a)

stratovolcano evolution during explosive activity with production
of large volumes of ash-pumice tuffs. After deposition on
slopes of stratovolcano, the ash-pumice tuff was episodically
washed down and transported as a hyperconcentrated flows
with deposition on the bottom of paleovalleys (eventually it
was transported further to west in proluvial plain).

Rhyodacite material as pebbles and rounded blocks
are present within epiclastic volcanic sandstones near
the base of the Hajna volcanosedimentary complex at
the eastern edge. A big isolated block of ryodacite with
diameter about 15-20 m was found at the forest road on
the southern slope of the Hajna hora Hill at altitude 825 m
a.s.l. Rhyodacite material was probably produced by the
destruction of extrusive body (extrusive dome) located
more to the east. Dimensional rhyodacite blocks were
transported by gravitational energy and deposited at the
bottom of the paleovalley. Extrusive rhyodacite volcanism
and destruction of extrusive body evidently preceeded the
evolution of the Vepor stratovolcano.

In the upper part of the lower bed of epiclastic volcanic
sandstones there has increased a number of conglomerate
intercalations and interbeds, and there are also present
larger isolated blocks, transported by gravitational energy
from higher positions. Also textures of cross bedding and
graded bedding are more frequent in the upper part of the
sequence of epiclastic volcanic sandstones which point to
deposition from ephemeral diluted streams.

Above the lower sequence of the epiclastic volcanic
sandstones, a bed of coarse to blocky conglomerate
follows at the eastern part of the Hajna hora Hill
volcanosedimentary complex.

Facies of coarse to blocky epiclastic volcanic
conglomerate as the most frequent facies occur in different
levels of volcanosedimentary complex (Fig. 49). Rounded
andesite blocks dominantly with dimensions from 30 cm up
to 60 cm (rare blocks 2—3 m an more) form the main volume
of this facies. Regarding to lithological succesion, the facies
of coarse to blocky conglomerate are deposited immediately
over lower sequence of epiclastic volcanic sandstone.

Fig. 48. Outcrop of nonbedded epiclastic volcanic sandstones at forest road with length about 10 m at the foothill of slope bellow Zrazy at
level 825 a.s.l. In scheme of outcrop: 1 — nonbedded epiclastic volcanic sandstones, 2 — thin layer of ash-silt.
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Bed of coarse to blocky epiclastic volcanic
conglomerate is exposed along forest road on the
northern slope of the Hajna hora Mts. Erosive channel
in the upper part of epiclastic volcanic sandstones is
filled with coarse to blocky conglomerate (Fig. 49a, b, c,
d). Epiclastic volcanic sandstones are coarse-grained,
sorted, containing textures of cross bedding and gradation
bedding. Outcrops demonstrate that after the deposition
of lower sequence of epiclastic volcanic sandstones, its
upper part was dissected by many erosive cuts (channels
of ephemeral streams) and later filled with coarse to blocky
conglomerates.

Similar situation is observed on the southern slope of
Hajna hora Hill at eastern edge of the volcanosedimentary
complex (Fig. 50). Erosive channel on the surface of lower

sequence of epiclastic volcanic sandstones (1) is filled with
coarse to blocky epiclastic volcanic conglomerates (2).
Extensive exposures of lower sequence of epiclastic
volcanic sandstones occur on the southern slopes of the
Hajna hora Hill bellow e.p. 860 Kabatovo at level 800 m
a.s.l. (Fig. 51A, B). Erosional channels on the surface of
epiclastic volcanic sandstones are filled with coarse to
blocky epiclastic volcanic conglomerates (Fig. 51A, B).
Coarse to blocky epiclastic volcanic conglomerates
form several layers in different levels in vertical profile of the
volcanosedimentary complex Hajna hora (see lithological
profiles PF-1 to PF-26). Number of conglomerate
layers gradually increases in the western part of the
volcanosedimentary complex, where about eight beds of
coarse to blocky conglomerates were indentified in vertical

Fig. 49a, b, c, d. Lower sequence of epiclastic volcanic sandstone is exposed along forest road on the northern slope of Hajna hora (east of
e.p. 973 Zrazy) at altitude 840 m a. s. |. with length of about 50 m. Erosive cuts (channels) on the surface of epiclastic volcanic sandstones
are filled up with well rounded and partly rounded andesite blocks with diameters from 30 to 50-60 cm (rare up to 80 cm). Photo a and
photo b, document situation on scheme c. Continuation of outcrop to eastward is shown in scheme d.
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section (profile PF-1). Many layers of coarse to blocky
epiclastic volcanic conglomerates are wedging out in the
western margin of the volcanosedimentary complex and/or
they are replaced by facies of medium to coarse epiclastic
volcanic conglomerates. Geological mapping confirmed
that coarse to blocky conglomerates form flat bodies
dominantly with orientation and inclination to north-west
(see lithological profiles).

QOutcrops in the western part of the volcanosedimentary
complex Hajna hora Hill on Hnusné ridge document
textures of coarse to blocky conglomerate in higher level of
lithological sequence (Fig. 52A, B).

With layers of block epiclastic volcanic conglomerate
often associate fine to medium epiclastic volcanic
conglomerate in the western part of volcanosedimentary
complex Hajna hora Hill. In outcrop on the Hnusné ridge the
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Fig. 50. Profile through the lower sequence of epiclastic volcanic sandstones long about 30 m and high 3.5 m is exposed along forest road
on the ridge of southern slope of Hajna hora Hill at altitude 840 m a.s.l. Coarse to blocky rounded and partly rounded andesite blocks with
diameters mostly 30-50 cm are filling erosive channel (2) on the surface of lower sequence of the epiclastic volcanic sandstones (right

part of the erosive channel 2).

schermne A

erosive cuts @ A,B,C,D

Fig. 51A, B. Outcrop in the forest road cut on the south slope of Kabatovo ridge bellow e.p. 860 at altitude 800 m a.s.l. on the southern
slope of the Hajna hora Hill. Scheme A. Medium to coarse epiclastic volcanic sandstones with small andesite fragments and textures
of parallel and crossed bedding (1) alternate with layers of nonbedded epiclastic volcanic sandstones (2) which probably represent
the deposits of hyperconcentrated flows. Sequence of epiclastic volcanic sandstones is dissected by several channels on its surface,
being filled with the coarse to blocky conglomerate material with blocks large from 20-30 cm to 80-100 cm (A), with smaller angular to
subangular andesite fragments (B) and coarse, bedded epiclastic volcanic sandstones with smaller andesite fragments (C). Scheme B.
Qutcrop of epiclastic volcanic sandstones continues without interruption to the west. Channel on surface of epiclastic volcanic sandstones
is filled-up with rounded to partly rounded andesite blocks and in the upper part with epiclastic volcanic sandstone (D).
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layers of coarse to block epiclastic volcanic conglomerate
alternate with layers of fine to medium epiclastic volcanic
conglomerates (Fig. 53).

Well rounded andesite blocks are often present in the
uppermost level of volcanosedimentary complex. In eastern
part of the Hajna hora complex on northern slope of ridge
bellow e.p. 973 Zrazy at level 965 m a.s.l. a block about 3 m
in diameter is present in filling of erosive cut (Fig. 54).

Big to huge rounded andesite blocks with diameters
3 x 2 x 1.5 m occur also in the western part of the Hajna
hora volcanosedimentary complex at ridge Sucha at level
827 m a.s.l. Huge blocks with diameters 3 x 2 x 2 m are
also found on the southern slope of the Koreriova ridge at
level about 806 m a.s.l.

Presence of andesite blocks of great dimensions in the
uppermost levels of the Hajna hora Hill volcanosedimentary
complex relatively far from the central volcanic zone are
explained as a consequence of huge extended stratovolcanic
structure occurring high above the paleorelief. Stratovolcanic
structure of such dimesions was built only in more advanced
stages of its evolution, which corresponds to increasing of
gravitatioal energy and ability to transport a greater blocks
over longer distances from stratovolcano.

Higher degree of sorting of clastic material by dimensions
and weight was observed at increasing distance from
stratovolcano. This was observed in outcrop on the southern
slopes of the Sucha ridge at western part of the Hajna hora
Hill volcanosedimentary complex (Fig. 55a, b).

Medium to coarse epiclastic volcanic conglomerates
occur in different levels of volcanosedimentary complex.

Andesite clastic material is well rounded to partly rounded
with prevailing dimensions 15-30 cm. Facies of medium
to coarse epiclastic volcanic conglomerate are closely
associated with layers of coarse to blocky conglomerates
and in continuation to the west that facies of coarse to
blocky conglomerate often substitute and/or alternate with
medium to coarse epiclastic volcanic conglomerate. Facies

Fig. 53. Outcrop on the Hnusné ridge at altitude 890 m a.s.l. with
length 8 m and hight 4 m, representing following facies: 1 — Coarse
to blocky conglomerate with andesite block of dimensions
30-60 cm and coarse sandy matrix in lower part of the outcrop.
2 — Fine to medium epiclastic volcanic conglomerate, well sorted
with pebbles large ca 5-10 cm deposited above coarse to blocky
epiclastic volcanic conglomerate. 3 — Coarse to blocky epiclastic
volcanic conglomerate with well rounded and sorted andesite
blocks. The dominating blocks with dimensions 40—60 cm occur in
the uppermost part of the outcrop.

Fig. 52. Outcrops on the Hnusné ridge long ca 10—15 m at the level 855 m a.s.l. on the western part of volcanosedimentary complex Hajna
hora Hill. Scheme A. Two erosive channels (1, 2) on the surface of bedded epiclastic volcanic sandstones are filled with coarse to blocky
epiclastic volcanic sandstones. Andesite blocks with dimensions 15-50 cm are well rounded and partly rounded as well. Scheme B. Layer
of coarse to blocky epiclastic volcanic conglomerate, alternating with epiclastic volcanic sandstone (1), is overlain with coarse bedded
epiclastic volcanic sandstones with higher amount of small angular andesite fragments (2). Epiclastic volcanic sandstones are deposited
on eroded surface of conglomerate layer (1). In the uppermost part of outcrop the layer of nonbedded epiclastic volcanic sandstone (3)
with chaotically dispersed small andesite fragments and isolated block (near hammer) is deposited on uneven, eroded surfice.This layer
corresponds to deposition of material from mass flow, probably hyperconcentrated flow with transition to debris flow.
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of medium to coarse epiclastic volcanic conglomerate is
exposed in outcrop on the Hnusné ridge in the western part
of Hajna hora Hill volcanosedimentary complex (Fig. 56).

Fine to medium epiclastic volcanic conglomerates
often associate with coarse to blocky and medium to
coarse conglomerates and they occur also as an individual
layers within sequences of epiclastic volcanic sandstones.
Clastic material with dimensions 5—15 cm is well rounded,
occasionally present is also partly rounded material. Fine to
medium epiclastic volcanic conglomerate overlies coarse
to blocky epiclastic volcanic conglomerate in the outcrop
on the southern slope of the Hajna hora Mts. (Fig. 57a, b).

Fine to medium epiclastic volcanic conglomerate
overlying sequence of the epiclastic volcanic sandstones
crops out on the southern slope of the Hajna hora Mts.
(Fig. 58a, b).

Chaotic breccia of block and ash pyroclastic flow
with material of amphibole pyroxene andesite follows
in lithologic succesion above the layer of coarse to

blocky epiclastic volcanic conglomerate on the northern
slopes of the Hajna hora Hill in the eastern part of
volcanosedimentary complex. Breccia of pyroclastic flow
is exposed in several small outcrops and scattered blocks
on the ridge bellow e.p. 973 Zrazy at the levels 895-905 m
a.s.l. Breccia is dominantly formed of fragments and blocks
with dimensions 5-25 cm (blocks up to 30 cm are rare)
spheroidal in shape, often strongly vesiculated. Fragments
and blocks angular in shape are less frequent. Several
blocks showing disintegration along system of radial cracks
point to processes of autoclastic disintegration in hot stage
during transport within pyroclastic flow (Fig. 59b). Ash-tuff
matrix with amount of small vesiculated fragments of lapilli
size and higher amount of dispersed pumice fragments is
consolidated and partly welded with vesiculated fragments
(Fig. 59a). Distribution of clastic material in ash-tuff matrix
is chaotic. Lithology and textures of pyroclastic breccia
correspond to transport and deposition of block and ash
pyroclastic flow.

Fig. 54. Rock cliff high about 8 m on northern slope of Zrazy ridge at level 965 m on the northern slope of the Hajna hora Hill. On right
side of the cliff a sequence of epiclastic volcanic sandstones with planar and cross bedding is exposed (photo a and scheme b 1). Filling
of erosive cut on the left side of the cliff cosists of rounded andesite block with dimensions 30-60 cm and larger block with diameter about

3 m (photo a and scheme b 2).
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Chaotic pyroclastic breccia is exposed in several small
outcrops and blocks the on northern slope of Hnusné ridge
in the western part of volcanosedimentary complex in the
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altitude 850 m a.s.l. Breccia is formed from fragments
and blocks of variable size from several cm up to blocks
with dimensions 60—-80 cm. Ash-tuff matrix is welded with
small vesiculated fragments. Distribution of fragments
and blocks is chaotic. Pyroclastic material belongs to
amphibole-pyroxene andesite. Two pyroclastic flows are

Fig. 56. Medium to coarse epiclastic volcanic conglomerates are
exposed in outcrop with length 20 m and height about 3 m at level
870 m a.s.l. on ridge Hnusné in western part of volcanosedimentary
complex. Layer of epiclastic volcanic sandstones forms lower part
of the rock wall (1). Above epiclastic volcanic sandstone follows fine
to medium epiclastic volcanic conglomerate with small rounded
fragments 5-15 cm (2). Medium to coarse epiclastic volcanic
conglomerate forms upper part of outcrop (3). Andesite blocks
are well rounded with dimensions 15 to 30 cm and deposited
subhorizontally with longer diameter. All facies in outcrop are are
inclined 5-7° to west.

Fig. 55. Coarse to blocky epiclastic volcanic conglomerate is exposed in outcrop with length 15 m and hight about 3—4 m on the southern
slope of Sucha ridge at level 763 m a.s.l. in the western part of the Hajna hora Hill volcanosedimentary complex. Two fractions of rounded
clastic andesite dominate: fraction of well rounded blocks (5—-15 cm) deposited in the bedded epiclastic volcanic sandstones and second

fraction with blocks with dimensions from 0.7 m up to 1.5 m.

Fig. 57. Fine to medium epiclastic volcanic conglomerate is exposed in the outcrop with length about 15 m and hight 2 m along cut of the
forest road on the southern slope of Hajna hora Hill at altitude 810 m a.s.l. Fine to medium conglomerate (2) with well rounded and partly
rounded fragments with dimensions 5—10 cm (rare to 15 cm) overlies coarse to blocky epiclastic volcanic conglomerate (1). Deposition of
clastic material with alternation of coarser and finner coglomerate fractions exhibits signs of subhorizontal bedding.
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distinguished on the northern slopes of the Hajna hora
Hill in western part of volcanosedimentary complex (see
geological-lithological map and lithological section of the
Hajna hora Hill volcanosedimentary complex).

Breccia with reworked pyroclastic material overlying
the chaotic breccia of pyroclastic flow was identified on
the northern slope of Hajna hora Hill in the eastern part
of volcanosedimentary complex. Reworked pyroclastic
breccia consists of fragments dominantly of spheroidal
to subangular shape and tuffaceous matrix with higher
content of small vesiculated fragments and pumices.
Reworked character of pyroclastic material documents

textures of sorting and bedding in outcrop on the northern
slope of Hajna hora Hill (Fig. 60a, b).

Breccia with reworked pyroclastic material in the
western part of volcanosedimentary complex continues in
the same level as pyroclastic flow in the eastern part of
volcanosedimentary complex. Clastic material of reworked
pyroclastic breccia probably commes from eroded and
disintegrated layer of pyroclastic block and ash flow
finishing in the middle part of volcanosedimentary complex.
Outcrops of reworked pyroclastic breccia are found on the
northern slopes of Hajna hora Hill in the western side of
volcanosedimentary complex at level 860 m a.s.l. (Fig. 61).

Sm

Fig. 58. Epiclastic volcanic sandstone with layer of fine to medium epiclastic volcanic conglomerate with length 8-10 m and hight 3.5 m
is exposed along forest road cut on the southern slope of the Hajna hora Hill at altitude 840 m a.s.l. Sequence of epiclastic volcanic
sandstones with subhorizontal bedding (1) is overlain in upper part with fine to medium epiclastic volcanic conglomerate (2). Clastic
material dominantly of dimensions 5—-10 cm (rare to 15 cm) is well rounded and deposited with signs of subhorizontal bedding.

Fig. 59. Matrix of chaotic breccia contains small fragments of pumice and larger fragments of vesiculated andesite. The outher boundary
of vesiculated fragments is obscured due to welding with matrix (a). Radial and partly concentric jointing of blocks is result of disintegration

during movement in the pyroclastic flow (b).
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Larger block coming from the primary volcanic structure
is present on the northern slopes of Hajna hora Hill at level
of reworked pyroclastic breccia (Fig. 62a, b).

Large block is comming from primary volcanic structure
near crater area. After destruction of this part of volcanic
structure during volcanic eruption, this block was probably
transported by pyroclastic block and ash flow. After
destruction and redeposition of pyroclastic flow breccia,
the block of primary volcanic structure occurs now in the
level of facies with reworked pyroclastic breccia.

Facies of reworked pyroclastic breccia is overlain with
layer of coarse to blocky epiclastic breccia- conglomerate in
the western part of volcanosedimentary complex (Fig. 63a, b).

Breccia with reworked pyroclastic material was
identified also on the southern slope of Hajna hora
Hill at level 790 m m a.s.l. on the ridge bellow e.p.
889 m. Pyroclastic fragments of dimensions 520 cm are
dominantly spheroidal in shape. Subangular fragments
are less frequent, they are light grey, vesiculated,
and often with phenocrysts of amphibole (5-8 mm).
Pyroclastic material is sorted and deposited with signs of
bedding. Coarse to blocky conglomerate overlies breccia
with reworked pyroclastic material in the western part of
volcanosedimentary complex.

Lahars represent another type of mass flows
transporting volcanoclastic material from western
slopes of stratovolcano westward in the Hajna hora
paleovalley. Lahar breccias as an important component
of volcanosedimentary complex were identified on
northern, as well as southern slopes of the Hajna hora
Hill. Unlike of hyperconcentrated flows transporting finer
tuffaceous volcanic material and which deposits are
more abundant in the lower level of volcanosedimentary

LA e FR
Fig. 60. Breccia with reworked pyroclastic material is exposed in cliff with length about 10 m and hight 3 m on the ridge with e.p. 973 Zrazy
on the northern slopes of the Hajna hora Hill at altitude 910 m a.s.I. Pyroclastic material with dimensions 5-8 cm (rare to 10 cm) is angular
to subangular, smaller fragments with vesiculated structure are spheroidal to subspheroidal in shape. Deposition of pyroclastic material
shows reversal gradation with inclination to NW.

complex within epiclastic volcanic sandstones, the
lahar breccia dominates in the middle and especially in
upper part of volcanosedimentary complex. Lahars resp.

Fig. 61. Reworked pyroclastic breccia on the nothern slope of
Hajna hora Hill is exposed in several outcrops between altitudes
860-870 m a.s.l. In the lower part of the rock wall there occurs
a coarse pyroclastic breccia with vesiculated fragments and
spheroidal blocks with diameters from several cm to 30-40 cm
(1). Angular fragments are less frequent. Ash-tuff matrix contains
large amount fragments of pumices. Depositon of material shows
signs of bedding with inclination to NW. Fine to medium pyroclastic
material with signs of reverse graded bedding and inclination 15° to
NW dominates in the higher part of the outcrop (2).
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debris flows transporting beside fine tuffaceous material
also coarse to blocky material, originated on the higher
slopes of stratovolcano due to disturbance in stability of
incoherent watter saturated volcanic material (heavy rains,
seismicity, etc.). Following movement of lahars to western
base of stratovolcano and through paleovalley further to
west was controlled by the gravitational energy. According
to dimensions of clastic material, two categories of lahar
breccias were distinguished: a) coarse to blocky lahar
breccias, b) fine to medium lahar breccias.

Coarse to blocky lahar breccia is exposed in rock cliffs
on the northern slopes of Hajna hora Hill (Fig. 64a, b, c).

Coarse to blocky lahar breccia is identified also in the
lower levels of northern slope of Hajna hora Hill (Fig. 65).

Several outcrops of coarse to blocky lahar breccia are
found in the western part of volcanosedimentary complex
on the norhwestern ridge Sucha at level 790 m a. s.|. Lahar
breccia consists of subangular to angular fragments and
blocks from 5-8 cm up to 80 cm and partly from fragments
spheroidal in shape and have vesiculated structure. Matrix
is tuffaceous with higher content of pumice. Deposition of
clastic material is chaotic.

Bodies of fine to medium lahar breccias occur in
different levels of volcanosedimentary complex, these are

Fig. 62. Block of primary volcanic structure with dimensions 3 x 6 m is exposed on the northern slope of the Hajna hora Hill at level 875 m
a.s.l. In the lower part of the outcrop there is a chaotic pyroclastic breccia with ash-tuff matrix (1). In the right side of the outcrop above
pyroclastic breccia there is andesite block (2) with strongly vesiculated structure and lithophyses after escaping gasses. On the left side of

andesite block there is strongly agglutinated pyroclastic breccia (3).

Fig. 63. Reworked pyroclastic breccia with length 5 m and height 3 m is exposed on the northern slopes of the Hajna hora Hill at level
878 m a.s.l. Breccia with pyroclastic fragments of angular, subangular and spheroidal shapes and dimensions 3—15 cm, forming lower part
of outcrop, is roughly sorted and bedded (1). Matrix is tuffaceous without signs of welding. Breccia is covered in the upper part of outcrop

with coarse to blocky epiclastic volcanic breccia-conglomerate (2).
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more frequent in the western part of this complex. Fine
to medium lahar breccia is exposed in outcrop on the
northern slope of the Sucha ridge at western edge of
volcanosedimentary complex (Fig. 66).

Andesite fragments of several petrographic types in lahar
breccia are evidently derived from different levels of eroded
volcanic stucture. Part of clastic material, especially well
rounded fragments, was mobilized from fluvial sediments on
the paleovalley bottom during the transport of lahar. Bodies
of lahars with fine to medium breccia are identified also on
the northern and western slopes of Korefiova ridge at level
about 840 m a.s.l. and also on southern slopes of the Hajna
hora Hill at level 850 m a.s.l.

Coarse to blocky epiclastic volcanic breccias as well
as lahar breccia often contain clastic material of several
petrographic types, derived by destruction of primary
pyroclastic and epiclastic deposits and also from andesite

bodies from different levels of volcanic structure. In contrast
to lahars, the deposits of epiclastic volcanic breccias
exhibit signs of sorting and bedding of clastic volcanic
material, what indicates the fact that their depositon was
not a result of single one event as in the case of lahars.
Beds of coarse to blocky epiclastic volcanic breccias are
frequent in different levels of volcanosedimentary complex
of the Hajna hora Hill.

Coarse to blocky epiclastic volcanic breccia is exposed
on the western slope of the Hnusné ridge in the western
part of volcanosedimentary complex (Fig. 67).

Fine to medium epiclastic volcanic breccia similarly as
the coarse and blocky epiclastic volcanic breccia is present
in different levels of volcanosedimentary complex. Breccia
of this type is characterized with dominancy of fragments
from several cm up to 15-20 cm and with signs of sorting
and bedding. Fine to medium epiclastic volcanic breccia

Fig. 64. Rock cliff with several bodies of lahar breccia, length 10—-15 m, hight 4-5 m, altitude 910 m a.s.l,, is exposed on northern side of
the Hajna hora Hill. In the lower part of outcrop there is a coarse to blocky epiclastic volcanic breccia dominantly with angular to subangular
fragments of dimensions 5-30 cm (photo a, scheme c¢/1). Clastic material shows positive (normal) gradation with transition to coarse epiclastic
volcanic sandstone and to fine epiclastic tuffaceous sandstone with pumice in the uppermost part (photo a, b, scheme c/2). Above lower
epiclastic volcanic breccia there follows the coarse to blocky chaotic lahar breccia (photo b, scheme c/3) with sharp base on underlying
tuffaceous sandstone with pumice. Lahar breccia consists of fragments and blocks of variable dimensions from 5 to 20-30 cm and rare up
to 40 cm. Smaller fragments are angular to subangular in shape, some larger fragments are partly rounded. According to petrography, the
clastic volcanic material belongs dominantly to medium and coarse porphyric amphibole pyroxene andesite with phenocrysts of plagioclase
(2-3 mm), pyroxene (1-2 mm) and amphibole (3—4 mm, rare to 8 mm). Matrix is sandy tuffaceous, grey, with smaller andesite fragments and
with higher content of pumice. Distribution of fragments and blocks is chaotic. Two lahar bodies with smaller thickness follow in higher part
of the cliff (scheme c/4, 5). Mobilization of lahar bodies probably took place in a close relation with explosive activity. This is confirmed by
presence of pumice rich tuff at the base of lahar No. 3 and also dispersed pumices in matrix of lahar No. 3.
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is exposed on the northern slope of the Sucha ridge in
western part of volcanosedimentary complex (Fig. 68a, b).

Lihological profile of several facies of volcaniclastic
rocks is exposed in eastern part of volcanosedimentary
complex on the northern slopes of Hajna hora Hill (Fig. 69).

Fig. 65. Outcrop of coarse to blocky lahar breccia with length 10 m
and hight 2-3 m is exposed on the northern slope of Hajna hora
Hill at level about 885 m a.s.l. Fragments and blocks of variable
dimension (5-10 cm) and blocks up to 50 cm are dominantly
angular to subangular in shape and some greater blocks are
rounded (right above hammer). Clastic material belongs to
several varietes of amphibole pyroxene and pyroxene andesites:
1 — fine porphyric pyroxene andesite with amphibole, 2 — medium
amphibole pyroxene andesite, 3 — fine porhyric to aphanitic
pyroxene andesite, 4 — strongly vesiculated pyroxene andesite.
Matrix is sandy tuffaceous with higher content of smaler andesite
fragments. Distribution of clastic material is chaotic.

Fig. 66. Fine to medium lahar breccia is exposed in rock cliff with
length about 10 m and hight 2 m on the northern slope of Sucha
ridge at level 710 m a.s.l. In lower part of outcrop a coarse to blocky
conglomerate is exposed (1). Above there follows fine to medium
lahar breccia with fragments dominantly of dimensions 5-15 cm,
rarely to 30 cm with variable shape from angular, subangular to
partly well rounded (2). Fragments of pyroclastic type (vesiculated
and primary subspheroidal) are scarse. Matrix is tuffaceous, sandy,
with higher content of small angular fragments and pumices.
Chaotic distribution of clastic material. Different petrographic types
of andesite fragment are present: 1 — medium to coarse porphyric
pyroxene amphibole andesite (with amphibole to 3—4 mm), 2 — light
grey low vesiculated fine porphyric to afanitic pyroxene andesite,
3 — fine porphyric pyroxene andesite (+ amphibole).

QOutcrops of epiclastic volcanic breccia continue in cliffs
on lower slopes of the Zrazy ridge (Fig. 70a, b).

Several outcrops of fine to medium epiclastic volcanic
breccia continue in lower levels of Zrazy ridge on northern
slope of the Hajna hora Hill (Fig. 71a, b, c).

Other outcrops of epiclastic volcanic breccias
alternating with epiclastic volcanic sandstones and
conglomerates are exposed on the nothern slope of Hajna
hora Hill at level 920 m a.s.l. (Fig. 72a, b).

Fine to medium epiclastic volcanic breccias are present
also in lower levels of volcanosedimentary complex of the
Hajna hora Hill at level 835 m a.s.I. (Fig. 73a, b).

Coarseto blocky epiclastic volcanic breccia-coglomerate
represent complex facies, including bodies of coarse to blocky
conglomerates and also coarse to blocky epiclastic volcanic
breccias. This complex of facies was accepted for mapping
for the cases when thick cover of Quaternary sediments
can not allow to distinquish individual facies and these are
evaluated only from stony debris. In other case, the complex
of facies of epiclastic volcanic breccia-conglomerates is used
when in outcrops with vertical dimensions several layers with
rounded and angular epiclastic volcanic material alternate
(Fig. 74a, b).

Facies of coarse to blocky epiclastic volcanic brec-
cia-coglomerates are frequent also on the southern slopes
of Hajna hora Hill bellow e.p. 850 Sucha in western part

Fig. 67. Outcrop of coarse to blocky epiclastic volcanic breccia with
length 5 m and hight 3 m occurs on the western slope of Hnusné
ridge at level 895 m a.s.l. Epiclastic volcanic sandstone is exposed
in the lower part of outcrop (1). Epiclastic volcanic breccia follows
above epiclastic volcanic sandstone (2). Breccia with angular to
subangular fragments with dimensions from 4 to 10 cm (rarely up
to 20 cm) shows reverse gradation. Matrix of epiclastic volcanic
sandstone represents about 40-50 % of volume. Coarse to blocky
epiclastic volcanic breccia forms the uppermost part of outcrop.
Andesite fragments and blocks of variable dimensions from 5 to
30 cm (rarely to 60 cm) are angular to subangular, some blocks
are partly rounded. Matrix of epiclastic volcanic sandstone
contains amounts of smaller andesite fragments. Clastic material
has normal gradation with larger blocks accumulated at the base.
Another outcrops of coarse to blocky epiclastic volcanic breccia
are documented on northern slope of the Hajna hora Hill at level
910 ma.s.l.
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of the volcanosedimentary complex at levels 785 m and
810 m a.s.l. (see geological-lithological map of Hajna hora
Hill volcanosedimentary complex).

Facies of fine to medium epiclastic volcanic breccia--con-
glomerate includes volcaniclastic beds with clastic materi-
al of variable degree of rounding from agular, subangular to
partly rounded and also well rounded andesite fragments of
conglomerate type. Clastic material is dominantly of dimen-
sions 5-20 cm. Facies of fine to medium epiclastic volcanic
breccia-conglomerate is present in diferent levels of volcano-
sedimentary complex. Number of outcrops of fine to medium
epiclastic volcanic breccia-conglomerates are found mainly on
very steep northern slopes of the Hajna hora Hill (Fig. 75a, b).

a)

More outcrops of this facies are identified in the western
part of volcanosedimentary complex on northern slope of
Hnusné at level 780 m a.s.l. and also on the southern slope
of the Hajna hora Hill e.p. 871 Kabatovo at level 825 m
a.s.l. (see geological-lithological map of the Hajna hora Hill
volcanosedimentary complex and lithological sections).

Epiclastic volcanic sandstones (often with intercalations
of andesite gravels and pumices) occur as an individual
layers separating bodies of pyroclastic and epiclastic
volcanic breccias and conglomerates. Thickness and
lengths of individual layers of epiclastic volcanic sandstone
is variable in a great scale. In a case when thickness and
length of invidual layers is sufficient, they are expressed in

Fig. 68a, b. Epiclastic volcanic breccia is exposed in the outcrop with length 8 m and hight 2 m on the norhern slope of the Sucha ridge
at level 750 m a.s.l. Clastic material, angular to subangular in shape with dimensions from several cm to 10 cm (rare to 20 cm), is sorted
with local signs of bedding (photo a, scheme b/1). Sporadic fragments of primary spheroidal shape with vesiculated structure (pyroclastic
fragments) are also present. Matrix is formed by coarse epiclastic volcanic sandstone with smaller angular fragments. In the uppermost
part of outcrop there follows a bed of block conglomerate (scheme b2).

Fig. 69. Volcaniclastic rocks are exposed in rock cliff with length about 15 m and hight 5 m on the Zrazy ridge at level 935 m a.s.|. Two layers
of fine to medium epiclastic volcanic breccia were distinguished. Lower epiclastic volcanic breccia with angular to subangular fragments up
to 5 cm (2) with thickness about 30-50 cm alternates with two layers of coarse-grained epiclastic volcanic sandstones (1, 3). The second
thicker body of epiclastic volcanic breccia (4) contains angular to subangular fragments dominantly with dimensions from several cm to
10 cm. Matrix is sandy and tuffaceous. Clastic material is sorted and deposited with normal graded bedding. Body of epiclastic volcanic
breccia is dissected in the upper part by erosive channel filled-up with coarse to blocky epiclastic volcanic conglomerate (5).
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geological map and lithological sections. Otherwise they
are documented only in schemes and in photos.

Volcanic material of epiclastic volcanic sandstones
comes from primary pyroclastic ash-tuff deposits as well
as from weathering and destruction of pyroclastic and
epiclastic deposits and lava bodies on stratovolcanic
slope. Sandy-tuffaceous volcanic material was
episodically transported from slope of stratovolcano with
gravity flows (lahars, hyperconcentrated flows) and with
dilute ephemeral streams and deposited in paleovalley
an/or transpoted further to the west in the area of
proluvial plain.

Layers of epiclastic volcanic sandstones show a great
variability in lithology and textures.They vary from fine
grained to coarse grained epiclastic volcanic sandstone,
often with intercalations of andesite gravels. Local
intercallations of pumice documents temporal explosive
eruptions. In relation to type of transport of sandy and ash
material and conditions of its deposition, a large scale of
textures were observed as normal and reversal graded
bedding, cross bedding, masive and other textures.

Facies of fine epiclastic volcanic conglomerates and
sandstones is represented with rounded clastic material
(pebbles) with dimensions from several cm to 15 cm. Fine
epiclastic volcanic conglomerates form intercallations and
irregular layers of small thicknes within beds of epiclastic
volcanic sandstones. Textures of cross bedding and

a)

subhorizontal bedding are often observed. When their
thickness and extent are sufficient, they are expressed in
geological-lithological map. More continuous beds of fine
epiclastic volcanic conglomerates occur in the western
part of volcanosedimentary complex on the western slope
of e.p. 860.3 Korefiova at several levels and also in eastern
part of Hajna hora Hill (see lithological sections Nos. 1 and
11). Beside volcanic material, the pebbles of quartz and
crystalline rock are often present.

Summary about lithologies of paleovalleys filling
on the western slope of the Vepor stratovolcano

The Klenovsky Vepor paleovalley represents relatively
the most shallow level of erosive cut within paleovalleys
in the SW sector of the stratovolcano. Bottom of the
paleovalley at the eastern edge is 1050 m a.s.l., westward it
is gradually decreasing to around 950 m a.s.l. At the bottom
of the paleovalley fluvial gravels and sands with volcanic
and non-volcanic material are deposited. Pebbles of several
petrographic types of andesites (1 — fine-grained pyroxene
andesite, 2 — fine- to medium-grained porphyric amphibole
pyroxene andesite, 3 — medium- to coarse-grained
clinopyroxene amphibole dacitic andesite to dacite and
4 — coarse-grained amphibole pyroxene andesite rich in
plagioclase with size up to 3—-4 mm) point to the fact that at
the time of erosive cut the volcanic structure, subjecting the

Fig. 70a, b. Fine to medium epiclastic volcanic breccia is exposed in cliff with length ca 20 m and height 3.5 m on the northern slope of
the Zrazy ridge at level 930 m a.s.l. Epiclastic volcanic sandstone is exposed in the lower part of the cliff (1). Above epiclastic volcanic
sandstone there follows the volcanic breccia with chaotically distributed fragments of angular to subangular shape and with dimensions
5-8 cm (2). Fragments belong dominantly to amphibole pyroxene andesite. Matrix is sandy tuffaceous with higher content of pumice.
Breccia corresponds to debris flow (lahar). Thin layer of epiclastic volcanic sandstone follows higher in lithological profile (3). Medium to
coarse epiclastic volcanic breccia forms the uppermost part of the cliff (4). Angular to subangular andesite fragments with dimensions
dominantly from 5 to 10 cm are present. Matrix is sandy-tuffaceous. Clastic material is sorted with reverse gradation in the lower part of the
body and normal gradation in its upper part. The volcaniclastic sequence inclines about 15° to NW.
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c)

Fig. 71. Epiclastic volcanic breccia is exposed in small cliff with height about 4-5 m on the Zrazy ridge at level 925 m a.s.l. Fine to medium
epiclastic volcanic breccia at lower part of cliff consists dominantly of angular to subangular andesite fragments with dimensions from 5 cm
to 15 cm rarely up to 20 cm (foto a and scheme c/1). Partly rounded and well rounded fragments are scarse. Matrix is sandy-tuffaceous with
higher content of pumice. In the lower part of the outcrop a reverse gradation of clastic material is observed (foto a, scheme c/1). On the
top of the cliff there is well rounded andesite block with dimension 3 x 2 m from overlying conglomerate bed (foto b, scheme c/2).

Fig. 72. Epiclastic volcanic breccia with angular to subangular fragments with dimensions dominantly 5-15 cm is exposed in the lower
part of outcrop (1 in scheme b). Layer of epiclastic volcanic sandstone following above breccia (2 in scheme b) is disturbed in the upper
part with deposition of coarse epiclastic volcanic conglomerate (3 in scheme and foto a). Fine to medium epiclastic volcanic breccia forms
upper part part of outcrop (4 in scheme). Breccia consists of angular to subangular fragments up to 10 cm with normal graded bedding.
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denudation, was already in advanced stage of development
and has been built by wider range of petrographic types
of andesitic rocks. Within paleovalley in the following
period the temporary fluvial flows have deposited rounded
fragments and blocks of andesite material (mostly pyroxene
aphanitic to fine porphyric andesites), as a medium to
coarse facies of epiclastic volcanic conglomerates and
breccia-conglomerates. Its transport and deposition to a
paleovalley indicates continuing growth and expansion of

a)

stratovolcanic structure. The presence of pumices in the
tuff, deposited below the lava flow, indicates explosive
activity, preceeded effusive activity. Lava flows after
entering the paleovalley moved southwest and followed
the configuration of the paleovalley westward turning.
Base of the lava flow at the eastern edge decreases from
1250 m to 1100 m a.s.l. The difference is about 150 m. K/Ar
dating of pyroxene andesite lava flow to 11.56 + 0.43 Ma,
corresponds to Sarmatian period.

Fig. 73a, b. Bedded epiclastic volcanic sandstone with higher content of dispersed pumice is exposed in the lower part of outcrop (foto
a, scheme b 1). Layer of epiclastic volcanic sandstone is disturbed in its upper part with deposition of epiclastic volcanic breccia (foto a,
scheme b 2). Breccia consists of angular to subangular andesite fragments dominantly with dimensions 5-10 cm. Blocks of underlying
crystalline rocks are present only seldom. Deposition of clastic material shows normal graded bedding.

Fig. 74a, b. Rock cliff with length about 10 m and height 15 m is situated on the northern slope of the Hajna hora Hill bellow e.p. 931 at
level 830 m a.s.l. Coarse to blocky angular and partly rounded andesite material with blocks about 30-40 cm up to 70 cm is exposed on
lower part of the rock wall (No. 1 in scheme b). Medium to coarse epiclastic volcanic breccia follows in the middle part of rock wall (No. 2
in scheme b). Angular to subangular fragments with dimension from 5 to 20 cm (rare to 30 cm) show reverse gradation. Coarse to blocky
breccia-conglomerate with material partly rounded, angular to subangular of dimensions up to 35 cm with normal graded bedding is
exposed in the uppermost part of the cliff (3). Middle part of outcrop is shown in foto a (No. 2 in sheme b).
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The paleovalley Zadna Kycera on the northern slope of
the Klenovsky Vepor ridge has SW orientation according
denudation relics. Comparing this paleovalley with the
Klenovsky Vepor paleovalley, it has relatively deeper erosive
cut, its bottom at the eastern edge is at 960 m a.s.l. and in
the SW direction it slightly decreases to the level of 920 m
a.s.l. Like in case of the Klenovsky Vepor paleovalley, at
the base of erosive cut there is deposited layer of fluvial
sediments in the form of sand and gravel with volcanic and
non-volcanic material. The pebble material is represented
by similar petrographic types of andesites as in the
Klenovsky Vepor paleovalley. Above the basal layer there
is stored coarse to block clastic material of pyroxene and
amphibole pyroxene andesites (coarse to blocky epiclastic
volcanic conglomerates and medium to coarse epiclastic
volcanic conglomerates). Higher part of the original filling of
the paleovalley has been removed by denudation.

Paleovalley Zvadie is represented by a single
denudation remnant oriented in the W-E direction, just
south of the Chlipavica village (NE from paleovalley Zadna
Kycera). Unlike paleovalley Kyc€era, the base fillings of
the paleovalley is situated lower in the level of 925 m and
lithological character of the filling is also different. On the
base of crystalline rocks, there are deposited medium
to coarse epiclastic volcanic conglomerates, at higher
position lahar breccia and above there is chaotic breccia of
pyroclastic flow. The overall direction of original paleovalley
is not possible to decide from one single denudation
remnant. Lithology of this relic corresponds to its position
closer to the expected margin of the stratovolcanic slopes.

The paleovalley of the Hajna hora Hill, located in the NW
sector, represents the most comprehensive and relatively

a) b)

preserved original paleovalley filling at the western foot of
the stratovolcanic structure. To understanding the structure
of lithological filling, beside compilation of lithological-
-lithofacial map at a scale 1 : 10 000, there contributed the
compilation of a series of lithological profiles in the area
of the ranges in the northern and southern slopes of the
Héajna hora Hill at the same scale (App. 6). Lithological
profiles arranged in two parallel lines in accordance with
the orientation of the major axis of the paleovalley in
the direction WWN-EES enable to imagine the position
and lateral changes of individual facies in filling of the
paleovalley from the eastern to the western edge. Northern
line starts at the eastern edge of the range east of elevation
973 Zrazy, and ends in the west at the foot of the ridge with
e.p. 860.3 Korerova. Southern line begins similarly in the
eastern part south of the e.p. 973 Zrazy and ends on the
western edge at the western foot of the range Ungrova
(e.p. 759). Schematic section of the paleovalley filling of
the Hajna hora Hill is in Fig. 76.

The bottom of the paleovalley at the eastern edge is
situated at 800 m a.s.l. In the direction to the west the
bottom gradually deepens and at the end of southern line
it is at around 700 m a.s.l. In the case of the northern side
of Hajna hora Hill at the western edge, the more significant
deepening is observed and bottom of the paleovalley is
located at around 640 m a.s.l. (foot of the ridge under the
e.p. 860.3 Korenova). It follows that the more northward
situated profile that is north edge of the Hajna hora
complex, presents a more central, deeper part of the
original paleovalley.

1 — Basal layer of the paleovalley represents fluvial
sediments in the form of tuffitic sands and gravels rich

Fig. 75. Fine to medium epiclastic volcanic material from angular, subangular to partly rounded with dimensions from 5 cm to 15 cm is
observed in the lower part of the outcrop on the northern slope of the Hajna Hora Hill at altitude 940 m a.s.l. (photo a, scheme b). Matrix
is coarse sandy. Clastic material is sorted with signs of bedding. Several petrographic types of clastic material were distinquished: 1 — fine
porphyric to aphanitic amphibole pyroxene andesite; 2 — medium to coarse porphyric pyroxene amphibole andesite (amphibole 2—4 mm).
Big blocks up to 1.5 m partly rounded are present in the higher level of the outcrop.
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in non-volcanic material, derived from eroded basement
crystalline rocks. The intensive erosion and rapid deepening
of the bottom of the paleovalley is indicated also in addition
to the fine clastic material by the presence of larger blocks
of rounded material of granitoids and crystalline schists up
to the size 0.4-0.6 m.

2 — Products of acid explosive volcanism of rhyodacitic
type in the form of chaotic breccia block and ash pyroclastic
flow with a high proportion of ash-pumice component are
deposited immediately above the basal bed at the western
side on the slope of the ridge with e.p. 860.3. Petrographic
composition of pyroclastic material corresponds to
pyroxene-biotite-amphibole rhyodacite. Above there follows
the redeposited rhyodacite tuffs. Deposition of pyroclastic
flow represents the initiation of volcanic activity of acid
volcanism before the formation of the andesite Vepor
stratovolcano. At the eastern edge of the paleovalley, the
presence of the block-ash flow layer in the basal level was
not detected. Sporadically on the base of the filling there
occur small fragments and rounded pebbles of rhyodacites
in the layer of epiclastic volcanic sandstone. Large
rhyodacite block is on the base of the filling on the southern
slope south of the elevation 973 Zrazy. We assume that it is
a block comming from the explosive destruction of extrusive
dome, which was subsequently by gravitation transported
and stored at the bottom of the paleovalley. The absence
of the position of the block-ash flow and redeposited
pyroclastic of acid volcanism on the bottom of the fillings
of the paleovalley in its eastern part, is explained by it was
primary missing or after its deposition the destruction took
place, being followed by redeposition of material to lower
levels of the paleovalley in the western part.

3 — Deposition of complex of epiclastic volcanic
sandstones with intercalations of pumice tuffs and higher
content of scattered pumice above basal bed in central and
eastern parts of paleovalley indicates prevailing explosive
activity at an early stage of development of andesite

stratovolcano. The primary beds of ash and pumice
material and pyroclastics deposited on the western slope
of the stratovolcano was subjected to destruction, being
followed by transport of material by flushing, ephemeral
flows and gravitational flows (hyperconcentrated flows and
debris flows) with deposition of redeposited material in the
form of epiclastic layers on the bottom of the paleovalley.

4 — After deposition of epiclastic volcanic sandstones
it was eroded and disturbed. This fact is indicated by
numerous erosive cuts filled with boulder conglomerate
material. Coarse to blocky andesite material demonstrates
the rapid growth and spatial extension of primary
stratovolcanic structure. Thicker and more continual beds
of coarse and blocky conglomerates were deposited
mainly in the central and western part of the paleovalley.

5 — Explosive eruptions in the next period of development
of the stratovolcano took place at following periods,
producing block and ash pyroclastic flows. These mass flows
were derived mainly from the collapse of eruptive columns
of Vulcanian type eruptions, or from explosive destruction of
extrusive domes. These flows moved from the higher levels of
the western slope stratovolcano and entered into paleovalley,
where deposited their contents in the eastern and central
part of paleovalley in the form of chaotic pyroclastic breccias.
The presence of larger blocks of agglutinated pyroclastics
suggests that the eruptions occurred during the destruction
of the upper levels of volcanic structures in the near-crater
zone. Except for block and ash flows, there was transported
material into the space of the paleovalley on the western
slope of the stratovolcano, which was derived from erosion
and destruction of the original pyroclastic deposits and iwas
deposited as redeposited pyroclastic breccias and tuffs.
Facies of this type are present in the filling of the paleovalley
at several levels especially in the eastern and central part
of the paleovalley. In the western part of the paleovalley
the facies of epiclastic type dominate with a prevalence of
conglomerates.
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Fig. 76. Schematic section of volcaniclastic complex Hajna hora Hill in distal volcanic zone. 1 — basal beds, tuffitic sands with volcanic
and non-volcanic gravels; 2 — chaotic breccia of pyroclastic flow with biotite, pyroxene, amphibole dacite to rhyodacite; 3 — reworked ash
pumice tuffs and reworked pyroclastic breccia of dacite to rhyodacite; 4 — chaotic breccia of pyroclastic flow with material of amphibole
pyroxene andesite; 5 — reworked pyroclastic breccia with material of amphibole pyroxene andesite; 6 — coarse to blocky epiclastic volcanic
conglomerate; 7 — medium to coarse epiclastic volcanic conglomerate; 8 — epiclastic volcanic sandstone; 9 — epiclastic volcanic sandstone
with layers of pumice and fine clastic volcanic material; 10 — coarse to blocky lahar breccia; 11 — fine to medium epiclastic volcanic
breccia; 12 — coarse epiclastic volcanic breccia-conglomerate; 13 — medium epiclastic volcanic breccia-conglomerate; 14 — migmatites,
orthogneisses, hybrid granitoids, less paragneisses and amphibolites, hybrid complex.
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6 — Fine to coarse clastic volcanic material coming from
denudated parts of volcanic structures was in advanced
stage transported by fluvial streams and by gravitation into
the paleovalley, where the material was deposited in the
middle to upper levels of the paleovalley filling in the form
of beds of coarse to blocky conglomerates and epiclastic
volcanic breccias. The continued explosive eruptions
during this period are indicated by intercalations of pumice
tuffs in the layers of epiclastic volcanic sandstones,
separating layers of conglomerates and epiclastic volcanic
breccias. Another type of mass transport were lahars
(hyperconcentrated flows and debris flows), resulting
in deposition of volcanic bodies of epiclastic volcanic
sandstones without signs of sorting, bedding and beds
of lahar chaotic breccias. The presence of large blocks
of diameter 3—4 m demonstrates the high gravitational
energy that points to the steep and high relief of the
western stratovolcanic slope in this more advanced stage
of the stratovolcano development. Isolated large andesite
blocks with laminar texture in the flat top of the Hajna hora
Hills on the surface of volcanoclastic complexes represent
probably denudation remnants of the original lava flows.
This fact evidences the effusive activity producing lava
flows at a more advanced stage of development of the
stratovolcano. The above assumption is supported by the
existence of relic lava flow on the top of the paleovalley
filling of the Klenovsky Vepor ridge.

Conclusion

The results of research on relics of volcanic and intrusive
bodies exposed by denudation in the northwestern part of
the Slovenské rudohorie Mts. (area of the Veporské vrchy
hills) can be summarized as a follows:

— Evolution of volcanic activity occurred in subaerial
(terrestrial) environment in the area with relatively flat
and peneplenized relief, which is proved by the relics
of Paleogene sediments preserved in local grabens
(Breznianska kotlina Basin, Horehronské Podolie Valley
and relics of Paleogene sediments below summit of the
Magnetovy vrch Hill).

— Areal distribution of relics of volcanic rocks
(pyroclastic, epiclastic rocks and lava flows) and intrusive
bodies, exposed by denudation, confirms the existence of
volcanic structure of a great extent. The assumed volcanic
structure - the andesite stratovolcano - was removed by
later erosion due to postvolcanic areal uplifting of the
northwestern part of the Slovenské rudohorie Mts.

—The central volcanic zone of supposed stratovolcano
was identified by detail mapping of intrusive complex
in larger area of the Magnetovy vrch Hill (north of the
Tisovec town), where the intrusive complex is uncovered
by denudation in vertical extent of about 460 m. The
stock-like diorite bodies, penetrating through the
Hercynian granodiorite-granite massif are exposed in the
lower part of slopes of the Rimava river valley. In higher
slopes below Magnetovy vrch Hill a several apophyses
of diorite-like sills penetrate into Mesozoic carbonates.
Petrological studies (especially xenoliths) and field

research have confirmed the multistage evolution of the
diorite subvolcanic complex.

— Origin of skarn mineralization (magnetite skarns) is
associated with contact-metasomatic processes during
emplacement of diorite sills within Mesozoic carbonate
rocks.

— After formation of subvolcanic diorite complex (pluton),
the intrusive activity in central volcanic zone continued by
ascent and emplacement of laccoliths and shallow intrusive
bodies of andesite to diorite porphyry at the northwestern
side of the central diorite complex. Younger intrusive phase
represents a magma ascent of dykes and dyke swarms
with variable composition (from amphibole-pyroxene
diorite porphyry to pyroxene-amphibole andesite porphyry
and pyroxene andesite) with prevailing orientation to
ENE-WSW. Areal extent of dyke system overpasses the
dimensions of the central subvolcanic diorite complex. In
the final stage of intrusive activity, the dykes and dyke
swarms of basaltic andesites have originated. They are
concentrated on the western slopes of the Pacherka ridge
to SW of the central diorite complex. Basalt-andesite dyke
system probably represents the feeding system of smaller
parasitic volcano on the southwestern slopes of andesite
stratovolcano.

— In the area of transitional volcanic zone (proximal
zone), numerous intrusive and extrusive bodies of variable
composition (from andesite to dacite and rhyodacite and
from andesite porphyry to diorite porphyry) were studied,
using geophysical methods. The forms like extrusive
domes, laccoliths, stocks and necks were identified.

— A new Stozka (Klak) volcano with smaller dimensions
was defined in the area of Mesozoic carbonate complex
(Silicicum nappe) to NNE of the central zone. The Stozka
volcano consists of relics of pyroclastic cone with central
neck of pyroxene andesite.

— Lithofacial analyses of volcaniclastic rocks in the
filling of paleovalleys brought important information for
further paleo-reconstructions of the development of
volcanic activity in the studied territory, and Slovakia as
well. According results of these analyses the explosive
activity of dacite-ryodacite type preceeded andesite
volcanism. Products of that activity like pyroclastic block
and ash flows and pumice tuffs are deposited on the base
paleovalley filling Hajna hora Hill south of the Brezno
town. Early stage of andesite volcanism of explosive type
represents deposition of thicker beds of ash pumice tuffs,
reworked tuff and epiclasic volcanic sandstones in the
lower part of paleovalley filling of the Hajna hora Hill. After
eruptions of pumice-ash tuffs there follows the eruptions
of pyroclastic block and ash flows. In a more advanced
evolution of the stratovolcano, the effusions of the lava
flows, occurred as it is proved by the relic of lava flow
in the uppermost part of the filling of the paleovalley of
Klenovsky Vepor Hill

— From areal distribution of volcanic products and their
lithology, the asymmetrical character of primary volcanic
structure with maximum extent to south can be assumed,
where the volcaniclastic products have deposited in the
delta-lake environment, forming the Pokoradza Formation.
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In the following paper (part Il), there will be discussed
the geological structures and lithology of volcanic relics as
volcaniclastic rocks on the southern slopes of the Slovenské
rudohorie Mts. and volcanosedimentary complexes of the
Pokoradza Fm. of the Pokoradzska tabula and Blzska
tabula plateaus. Moreover, in part Il there will be presented
the results of petrological studies of magmatic evolution,
results and interpretation of radiometric K/Ar dating and
paleovolcanic reconstruction of the Vepor stratovolcano
evolution, related to development of southern sedimentary
delta-lake basin of the Pokoradza Formation.
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Paleovulkanicka rekonstrukcia neogénneho Veporského stratovulkanu
(stredné Slovensko), Cast |

Vychodne od aredlu neogénneho vulkanizmu stredného
Slovenska v oblasti krystalinického masivu zapadného veporika
sa nachadzaju sporadické relikty vulkanickych a intruzivnych
hornin neogénneho veku vratane rozsiahlejSieho reliktu
vulkanoklastickych hornin Hajna hora vychodne od Brezna. K nim
sa radia aj zvySky vulkanoklastickych hornin na juznych svahoch
Slovenského rudohoria, ktoré vo vaéSom rozsahu buduju nahorné
ploSiny v podobe Pokoradzskej a Blzskej tabule pri severnom okraji
Rimavskej kotliny. Sthrnne boli tieto relikty zmapované v suvislosti
so zostavenim prehladnej geologickej mapy 1 : 200 000 (Kuthan et
al., 1963). So zameranim na nerastné suroviny v podobe skarnove;j
mineralizacie boli v oblasti Magnetovy vrch (severne od Tisovca)
na zaklade prieskumnych prac ziskané nové poznatky o stavbe
intruzivneho komplexu (Bacso, 1964, 1960). Mapovanie reliktov
vulkanickych a intruzivnych hornin v suvislosti so zostavenim
regiondlnej mapy 1 : 50 000 Slovenské rudohorie-stred a Nizke
Tatry-vychod previedol Klinec (1976). V ramci monografie
Metalogenéza neovulkanitov Slovenska (Burian et al., 1985) boli
okrem zaverov o metalogenéze Uzemia zapadného veporika
vyslovené aj nazory o stavbe a pozicii vulkanickych a intruzivnych
telies v tejto oblasti. Vysledky Studia a mapovania reliktov
neogénneho vulkanizmu, ktoré previedli V. Kone¢ny a Lexa, boli
zahrnuté do zostavenia geologickych map regiénov v mierke
1 : 50 000 (Bezak et al., 1999; Elecko et al., 1985) a blizsie
komentované v monografickej praci (Vass a Elecko et al., 1989).
Vyskumné préce, ktoré previedol v oblasti tisoveckého krasu Vojtko
(2000), zahrnuju aj nové poznatky o pozicii a sukcesii intruzivnych
telies v SirSej oblasti Magnetovy vrch, vyznamné je najmé zistenie
bazaltovych dajok ako najmladSieho ¢€lena intruzivneho radu.

Nerovnaké urovne poznatkov ziskanych v réznych obdobiach
vyskumnych prac pri uplatneni rozdielnych kritérii pri popise
vulkanickych a intruzivnych hornin a interpretacii ich foriem
a Struktur boli dévodom prijatia a realizacie Ciastkovej tematickej
ulohy T 07/08 Paleovulkanickd rekonstrukcia veporského
stratovulkanu v ramci hlavnej ulohy Aktualizacia geologickej stavby
problémovych Gzemi Slovenskej republiky v mierke 1 : 50 000
(veduci ulohy RNDr. L. Hrasko, PhD.). Cielom tematickej tlohy bolo
previest systematické mapovanie reliktov neogénneho vulkanizmu
v SZ casti Slovenského rudohoria v oblasti krystalického
masivu veporika, analyzovat formy a Struktury vulkanickych
a intruzivnych hornin, ich mineralogicko-petrografické zlozenie,
ako aj definovat facie vulkanoklastickych hornin a ich poziciu
v ramci vulkanickej stavby. Na zaklade ziskanych poznatkov
previest v zavere paleovulkanicku rekonstrukciu primarnej
vulkanickej stavby predpokladaného veporského stratovulkanu
odstraneného neskorsie denudaénymi procesmi. Uloha bola
realizovana pocas terénneho vyskumu v rokoch 2008 az 2010
(V. Konecny a P. Konecny). V priebehu rieSenia ulohy sa prejavila
nutnost spracovat v podrobnejSom meradle 1 : 10 000 relikty

vulkanosedimentarnych hornin na juznych okrajoch Slovenského
rudohoria a v oblasti nahornych plosin Pokoradzskej a Blzskej
tabule v ramci nadvéazujucej Ciastkovej ulohy €. T 02/11 Geologické
profilovanie a stavba produktov neogénneho vulkanizmu
v severnej Casti Rimavskej kotliny (pokoradzské suvrstvie). Tato
druhd Ciastkova uloha bola realizovana v rokoch 2011 — 2012.

Vysledky Studia vulkanickych a intruzivnych hornin v oblasti
zépadného veporika ziskané v priebehu rieSenia prvej Ciastkovej
ulohy su prezentované v tejto prvej Casti prace (Cast ). Analyza
stavby a litolégie vulkanoklastickych a vulkanosedimentarnych
hornin na juznych svahoch Slovenského rudohoria a pri severnom
okraji Rimavskej kotliny (pokoradzska formécia) su predmetom
druhej Casti prezentovanej prace (€ast Il). V tejto druhej Casti
uvadzame vysledky petrologického &tudia hornin a udaje
K/Ar radiometrického datovania vulkanickych a intruzivnych telies.
Sucastou tejto druhej Casti je paleovulkanicka rekons$trukcia
a evolucia veporského stratovulkanu vo vztahu k vyvoju juzného
sedimentacného priestoru pokoradzskej formacie.

V oblasti centralnej vulkanickej zény zahrnujucej SirSiu oblast
Magnetového vrchu (cca 8 km SZ od Tisovca) bola detailnym
mapovanim do topografického podkladu 1 : 2 000 zostavena
geologickd mapa v mierke 1 : 10 000 (Appendix 1) a prevedena
analyza intruzivneho komplexu s polyStadialnym vyvojom.
Subvulkanickda intruzia (dioritovy pluton) odkryta hlbokym
denudaénym zrezom v nizSej urovni svahov doliny riecky Rimavica
strmo preraza cez hercynsky granit — granodiorit v podobe Stokov.
Vo vysSej urovni zapadného svahu doliny Rimavy pod Magnetovy
vrch intrdzia prechadza do niekolkych apofyz prenikajucich do
mezozoickych karbonatovych hornin (wettersteinské vapence
a dolomity stredného triasu). Pri kontakte intruzie s karbonatovymi
horninami su vyvinuté pasma magnetitovych skarnov (v minulosti
intenzivne tazenych pre Zeleziarne v Tisovci) a sporadicky vyskyt
Pb-Zn-Cu mineralizacie. Lokalne su v podobe xenolitov v dioritovej
intruzii uzatvarané ulomky andezitovych porfyrov pochadzajice
z destrukcie starSich privodovych systémov v suvislosti
s umiestnenim dioritovej intrizie.

Nasledujucim intruzivnym procesom v oblasti centralnej
vulkanickej zény bol vystup a umiestnenie plytSich lakolitovych
telies a prienikov andezitovych az dioritovych porfyrov pri SZ okraji
dioritovej intruzie. Cez dioritovu intrdziu prenikaju mladSie dajkové
roje variabilného petrografického zlozenia (od pyroxénickych
andezitovych porfyrov, pyroxénicko-amfibolickych andezitovych
porfyrov az do pyroxénickych andezitov) s prevladajucou
orientaciou v smere VVS — ZZJ. RozSirenie dajkovych rojov
presahuje rozmer dioritového subvulkanického komplexu.
Najmladsim €lenom intruzivnej sukcesie je dajkovy roj bazaltickych
andezitov az bazaltov situovany JZ od centralneho dioritového
komplexu (zéapadné svahy chrbta Pacherka). Dajkovy roj sved&i
pravdepodobne o pritomnosti mensieho parazitického vulkanu na
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JZ svahu veporského stratovulkanu. Pri severnom okraji centralnej
dioritovej intrizie cez hercynsky granodiorit — granitovy masiv
preraza mensie teleso dioritu az dioritového porfyru Stokového
typu na svahu boénej doliny Spuzlova a dalSie menSie teleso na
svahu v doline potoka Rimava.

V oblasti prechodnej (resp. proximalnej) vulkanickej zény
externe od centralnej zény vystupuje Vacsi pocet extruzivnych
a intruzivnych telies odhalenych denudaénym zrezom. Extruzivne
a intruzivne telesa sa vyznacuju pestrym petrografickym zlozenim
(od pyroxénickych andezitov, hypersténicko-amfibolickych
andezitov s granatom, amfibol-pyroxénickych andezitovych
porfyrov a amfibol-biotitickych dacitov az do ryodacitov). Pri
terénnom vyskume s pouzitim metdd geomagnetického profilovania
boli identifikované telesa typu domatickych extrizii, typu lakolitov,
strmych prienikov, Stokov a nekov. Severne od centralnej zony
v prostredi mezozoickych karbonatovych hornin muranskeho krasu
bol identifikovany relikt vulkanu Stozka (Klak) mensich rozmerov
tvoreny pyroklastickym kuzelom s centralnym andezitovym nekom.

Relikty vulkanoklastickych hornin zapadne od centralnej
vulkanickej zény v pasme prechodu do periférnej (distalnej)
vulkanickej zény predstavuju zvysky vypini pévodnych paleodolin,
ktorymi bol vulkanoklasticky material transportovany do vaésich
vzdialenosti od vulkanu. Orientacia paleodolin je radialna vo
vztahu k pozicii centralnej vulkanickej zény s postupne sa
prehlbujucou uroviou dna v smere k zapadu. Litologicka analyza
vulkanoklastickej vypIne paleodolin poskytuje vyznamné informacie
pre paleovulkanicku rekon$trukciu veporského stratovulkanu a
vyvoja vulkanickych udalosti. NajrozsiahlejSim reliktom vyplne
paleodoliny orientovanej v smere na SZ je vulkanosedimentarny
komplex Hajna hora JV od Brezna v podobe horského masivu
s plochym vrcholom v urovni cca 930 m nad morom zvazujucim
sa postupne v smere na zapad. Na baze vyplne pri zapadnom
okraji vyplne paleodoliny su ulozené produkty explozivnej
aktivity ryodacitového vulkanizmu v podobe blokovo-popolovych
prudov a popolovo-pemzovych prudov (Appendix 5, Appendix
6). Ryodacitovy vulkanizmus predchadzal vyvoju andezitového
veporského stratovulkanu. Pociato¢né Stadia vyvoja veporského
stratovulkanu sa vyznaéuju prevahou explozivnych erupcii
popolovo-pemzovych tufov ulozenych spolu s epiklastickymi
vulkanickymi pieskovcamiv spodnych trovniach vypline paleodoliny.
V pokrocilejSom Stadiu vyvoja stratovulkdnu nasledovali erupcie
blokovo-popolovych pridov, ktorymi boli transportované aj bloky
pyroklastik pochadzajuce z desStrukcie prikraterovej zény. DalSim
typom masového transportu vulkanoklastického materialu boli
ulomkoveé prudy — lahary a hyperkoncentrované prudy. V obdobiach

doc¢asného vulkanického pokoja bol vo vyplni paleodoliny ukladany
material pochadzajuci z destrukcie vulkanickej stavby v podobe
epiklastickych vulkanickych konglomeratov, konglomeratov —
brekcii a epiklastickych vulkanickych pieskovcov.

Juzne od Hajnej hory su na severnych svahoch Klenovského
vepora sporadické relikty vyplne paleodoliny Zadna Kycera
orientovanej v smere na VVS — ZZJ. Denudac¢né relikty predstavuju
spodné az bazalne urovne vyplne pévodnej paleodoliny v podobe
epiklastickych vulkanickych konglomeratov a pieskovcov. Relikt
vyplne paleodoliny Zvadie SV od paleodoliny Zadna Kycera
reprezentuje v spodnej Urovni poloha epiklastického vulkanického
konglomeratu, vyssie laharova brekcia a vo vrchnej trovni brekcia
pyroklastického prudu.

Vyrazny horsky chrbat Klenovského vepora predstavuje
vyplii paleodoliny orientovanej v smere na JZ — SV az ZZJ —
VVS. V spodnej urovni vyplne paleodoliny je ulozeny komplex
fluvialnych sedimentov v podobe polymiktnych Strkov a pieskov
s nevulkanickym aj vulkanickym materidlom, vysSie nasleduju
epiklastické vulkanické konglomeraty a konglomeraty — brekcie
a v ich nadlozi poloha redeponovanych pyroklastik s pemzami
bezprostredne pod lavovym pridom. Vrcholovu ¢ast horského
chrbta Klenovského vepora (1338,2) tvorilavovy prud pyroxénického
andezitu, ktorého baza je uklonena v smere na zapad. Na zaklade
morfolégie reliktu lavového prudu je mozné usudit na zmenu
orientacie pévodnej paleodoliny zo smeru na JZ na smer ZZJ.
Lavovy prud vo vrcholovej oblasti horského chrbta Klenovského
veporského stratovulkanu. Po odstraneni hornin z oblasti svahov
pévodnej paleodoliny sa lavovy prud ako rezistentnejsi element
voci erdzii ocitol v pozicii vrcholového chrbta a tymto predstavuje
priam klasicky pripad inverzie reliéfu.

RozsiahlejSie denudacné relikty vulkanoklastickych hornin
na juznych svahoch Slovenského rudohoria predstavuju vyplne
povodnych paleodolin, ktorymi bol vulkanoklasticky material
transportovany dalej na juh, kde bol deponovany v sedimentacnom
prostredi delty —jazera v podobe mocného vulkanosedimentarneho
komplexu pokoradzskej formacie. SuvislejSie zvysky tejto
vyplne predstavuju nahorné ploSiny Pokoradzskej a Blzskej
tabule pri severnom okraji Rimavskej kotliny. Vnutorna stavba
vulkanosedimentarnej vyplne je pristupna $tudiu najma na
strmych svahoch pri okrajoch uvedenych plosin. Stavbe a litoldgii
reliktov tejto juznej oblasti je venovana druha ¢ast tejto prace (Cast
11). Ako sme uviedli vysSie, su€astou tejto druhej Casti je aj celkova
paleovulkanicka rekonstrukcia vyvoja veporského stratovulkanu vo
vztahu k juznému sedimentaénému priestoru.

Appendix

Appendix 1. Geological map of the intrusive complex of the Vepor stratovolcano, 1 : 10 000.
Appendix 2. Legend to geological map of the intrusive complex of the Vepor Stratovolcano.
Appendix 3. Geological map of the intrusive complex of the Vepor stratovolcano with geophysical profiles and intrusive

segments, 1 : 10 000.

Appendix 4. Rock types of intrusive complex Magnetovy vrch, a petrographical description.
Appendix 5. Geological map of the Hajna hora volcanosedimentary formation, 1 : 20 000.
Appendix 6. Cross sections of the Hajna hora volcanosedimentary formation, 1 : 20 000.
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Biostratigraphy of the Gortva 1 borehole (GOR-1, Rimavska kotlina Basin)

The total 80 foraminifer taxa were determined from the light-grey clayed-sandy silts and
grey coloured schliers of the GOR-1 borehole (SE of the Gortva village, GPS: 48°17'18.17"N,
20°2'18.21"E; 12.5—-100 m). Foraminiferal assemblages contained mostly the long-ranging forms.
The only one planktonic foraminifer, which occurs exclusively in deposits of the Egerian age in
the Central Paratethys basins (Cicha et al., 1998), Paragloborotalia opima opima (Bolli), was
detected in the depth of 43.3—-43.4 m. Similarly the benthic Nodogerina? ortenburgensis (Reiser)
was found in the depth of 91.1-91.15 m. Generally, calcareous benthos dominates in the whole
borehole (86.3-95 %). Very low percentage of planktonic component suggests about the weak
communication with open sea.

Calcareous nannofossils have been studied from the depth of 99.9 m and indicated
nannoplankton zones NP 25 to NN 1 (Martini, 1971), based on the presence of the
biostratigraphically important species Dictyococcites bisectus, Dictyococcites stavensis and
Cyclicargolithus abisectus, with their LADs in NN 1 Zone. The base of NN 1 correlates with base
of Aquitanian, what fits within Paratethys stage Egerian after Gradstein et al. (2012).

Studied deposits from the borehole GOR-1 within depth interval 12.5-100 m have been
assigned to the Egerian. Lithostratigraphy after Vass (2002) indicated deposits of the Lu¢enec
Formation, Szécsény Schlier (Szécsény Member).

Key words: Foraminifers, Calcareous nannoplankton, Szécsény Schlier (Szécsény Member),

Luéenec Formation, Oligocene, Miocene, Egerian, Rimavska kotlina Basin

Uvod

V ramci projektu ,Zhodnotenie geologickych a geo-
environmentalnych faktorov pre vyber hibinného Uloziska
vysokoradioaktivnych odpadov” bol pri Gortve (JV od obce,
okres Rimavska Sobota; obr. 1, 2) v Rimavskej kotline
realizovany jadrovy vrt Gortva 1 (GOR-1). Projektovana aj
skuto&na hibka vrtu bola 100 m. Mikrofaunisticky Studované
vzorky boli z hibky 12,5 — 100 m (do hibky 12,5 m je kvartér);
petrograficky predstavuju sivé jemnozrnné pieskovce a ilovité
sliene lu¢enského suvrstvia. Kontrolné analyzy datovania
veku boli overené vapnitymi nanofosiliami.

Z prehladu doterajsSich vyskumov okolitych vrtov

V 70. rokoch minulého storocia boli zostavované
geologické mapy 1 : 25 000, pricCom sa skumala aj
problematika biostratigrafie, petrografie, mineraldgie
a chemizmu terciérnych sedimentov a kvartéru celého
Studovaného uUzemia. V suvislosti s uvedenymi pracami
bol vykonavany aj komplexny geofyzikalny vyskum
a spolu s nim sa realizoval Strukturny vrt FV-1 Blhovce,
ktory prenikol do predterciérneho podlozia. Na rieSeni
tejto Sirokej problematiky sa podielal kolektiv odbornikov:

77

S, Bajanik, J. Bodnar, J. Danillova, M. Ele¢ko, M. Filo,
O. Franko, V. Hanzel, L. Husak, M. Ivanov, V. Kantorova,
V. Kone¢ny, R.Lehotayova, J. Lexa, J. Majovsky, M. Markova,
A. Ondrejickova, J. Pristas, P. Snopkova, L. Skvarka,
M. Varnova, D. Vass a M. Zakovi¢. Vysledky prace kolektivu
vedeckych pracovnikov su zhrnuté v monografii Geoldgia
Rimavskej kotliny (Vass, Elecko et al., 1989).

Z listu Rimavska Se¢ Kantorova (1976) vyhodnotila
egerské vzorky z vrtov pri Chramci (VRS-1 a VRS-2,
do 300 m; obr. 1) a povrchové vzorky. Rovnako vzorky
egerského veku Studovala aj z vrtov a povrchu na listoch
Chanava a Neporadza (1977). O starSom ako egerskom
veku uvazuje vo vrte VCH-1 (Figa), v hibke 230 m spomina
dokonca az eocénny charakter tanatocendz. Pri nasej
revizii sa tato informdacia nepotvrdila, ¢isto eocénne
asociacie neboli zistené.

V roku 1978 vyhodnocovala Kantorova (1978a) hiboky
vrt FV-1 pri Blhovciach (obr. 1). Na zaklade foraminifer
v hibke 115 — 715 m stanovila egersky vek, v hibke 715
az 800 m prechodné suvrstvie a v 850 — 1 055 m rupelsky
vek (vrchny kiScel). V tom istom roku Kantorova (1978b)
vyhodnocovala aj plytSie vrty na listoch Radnovce, Velky
Blh a Uzovska Panica. Okrem vrtov ERn-1 (Rokytnik),
EVB-1 (Pap¢a), EUP-1 (Velky Blh), EUP-2 (VySné Velice),
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EUP-3 (Rasice), EUP-4 (Drzkovce) a Ele-2 (Licince)
mala k dispozicii aj povrchové vzorky. Vo vrtoch ERn-1
(6,3—170,1 m) urcila egersky vek, v EVB-1 (5,9 — 144,9 m)
spodnejsi egersky vek, pricom od 117 m nevyluéuje
rupelsky, v EUP-1 (77 — 194 m) egersky vek, (194 —204,9 m)
rupelsky, v EUP-2 (5 — 180 m) egersky vek, (190 —243,9 m)
rupelsky, v EUP-3 (82,7 — 82,8 m) spodnoegersky a vrty
EUP-4 a Ele-2 boli na mikroorganizmy negativne.

Pri mikrobiostratigrafickom zhodnoteni veku morskych
terciérnych sedimentov z listov Jesenské a Hostice

Kantorova (1980a) Studovala okrem povrchovych vzoriek,
ktoré podla moznostizaradila do egerského aegenburského
veku, aj vrtné vzorky. Vo vrte EH-1 (Petrovce; obr. 1) uvadza
z hibky 14 — 70,1 m egerské spolo&enstvo foraminifer.
Do hibky 155,2 m je resedimentovana vrchnokriedova
mikrofauna. Vo vrte EH-2 Hostice (obr. 1) v intervale 11 az
28,4 m nasla fragmentované egerské foraminifery, do hibky
160,9 m uvadza vSeobecne rozsirené druhy v ulomkovom
stave. Prista$ et al. (1980) v8ak tieto vrty do hibky 150 az
160 m povazuju za filakovské suvrstvie egenburgu (obr. 3).

Obr. 1. Lokalizacia vrtu Gortva 1
a okolitych vrtov.

Fig. 1. Location map of the borehole
Gortva 1 and other abandoned
boreholes.
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Z listov Ozdany a Rimavska Sobota Kantorova (1980b)
vyhodnotila zo 47 povrchovych vzoriek a 2 vrtov (ERT-1
Bakta a ERT-2 Belin; obr. 1) egerské spolo¢enstva
foraminifer s Lenticulina moravica. Koreluje s ich
mikrofaunou vo vrte FV-1 Blhovce.

V roku 1987 sa v ramci hydrogeologického vyskumu
na vychodnom okraji obce Batka v Rimavskej kotline hibil
vrt RKZ-1, prevrtal terciérne sedimenty (12,8 — 435,5 m)
a bol ukoné&eny v hibke 658,0 m vo vapencoch mezozoika
silického prikrovu. Terciérne sedimenty zodpovedaju

VARTER ?2,5 m

:| splachy, deluvidlne a fluvidlne sedimenty
I:I monotonne svetlosivé ilovité a piescité masivne silty

l:l masivne sivé a tmavosive Sliry

EGER

lucenské suvrstvie - sé€ensky §lir

94,4 m

100 m
Obr. 2. Litologicky profil vrtom Gortva 1.

Fig. 2. Lithological profile through the Gortva 1 borehole.

lu€enskému a &izskemu suvrstviu (eger a kiScel; obr. 3).
Podstatnu ¢ast terciéru tvori faunisticky dolozené lu¢enské
suvrstvie egerského veku (12,8 — 367,8 m; Jurkovi¢ova
et al., 1990).

V ramci projektu ,Vyvoj hibinného uloziska vyhoreného
jadrového paliva a vysokoaktivneho radioaktivheho
odpadu v podmienkach SR pre obdobie r. 1998 — 2000“
bol v Z &asti Rimavskej kotliny realizovany jadrovy
vrt RAO-5. Je situovany v oblasti Gemerceka (obr. 1)
a dosiahol projektovant hibku 250 m. V celej dizke prevital
morské sedimenty lu¢enského suvrstvia, biostratigraficky
dolozeného spodnomiocénnymi foraminiferami z hranice
eger/egenburg (Zlinska in Nagy et al., 2004), Cize
nanoplankténovej zény NN 1/NN 2 (Martini, 1971).

K jednym z poslednych prieskumnych vrtov na
predmetnom Uzemi patri GRS-1 (obr. 1), vyhibeny
juhovychodne od obce Rimavské Janovce spolocnostou
Equis. Odoberané boli vyplachové ulomky z metraze
405 — 740 m. Hibkovy interval 700 — 740 m je
charakterizovany mezozoickymi svetlymi vapencami
silicika. Sivé organodetritické mikrobrekciovité vapence
intervalu 685 — 695 m zodpovedaju litologickému popisu
bretéianskych vrstiev lu¢enského suvrstvia (Vass, 2002;
obr. 3). V najvrchnejSej Casti (405 — 680 m) sa nachadzaju
silty filakovského suvrstvia. Kovacova a MataSovsky
(2005) zo zistenych asociacii bentonickych foraminifer
ako: Uvigerina popescui (Régl), Uvigerina posthantkeni
Papp, Globigerina ottnangiensis (Roégl), Fontbotia
wuellerstorfi (Schwager), Cyclammina praecancellata
Voloshinova, Cibicidoides ungerianus filicosta (Hagn),
Cbs. ornatus (Cicha a Zaplet.), Cbs. budayi (Cicha
aZaplet.), Budashevaella wilsoni (Smith), Bolivina beyrichi
carinata Hantken, ktoré sa vyskytuju v celom useku,
priebezne usudzuju, ze sedimentacia prebiehala v obdobi
nie mladSom ani starSom ako egenburg (nanoplankténova
zoéna NN 2 Discoaster druggi podla Martiniho, 1971).

Obr. 3. Litostratigrafické jednotky egeru Rimavskej kotliny.
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Fig. 3. Egerian lithostratigraphic units in the Rimavska kotlina Basin.
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Litostratigrafické jednotky egeru Rimavskej kotliny
a ich rozSirenie

Egerské sedimenty lezia konkordantne na kisceli
a v prevaznej cCasti kotliny sa postupne vyvijaju
zo sedimentov Cizskeho suvrstvia (obr. 3). Iba v S Casti
kotliny je medzi usadeninami kiScelského a egerského
veku ostra litologicka a transgresivna hranica.

V Rimavskej kotline egerskému veku zodpoveda
luéenskeé suvrstvie. Jeho hlavnou litologickou naplfiou su
sedimenty Slirového charakteru. Ako nizSie litostratigrafické
jednotky boli v suvrstvi vy¢lenené bazalne a okrajové
litofacie Specialneho litologického charakteru: panické,
budikovianske, bretCianske a sécenské vrstvy (sécensky
Slir) (Vass, 2002; obr. 3).

Panické vrstvy predstavuju bazalnu litostratigraficku
jednotku lu¢enského suvrstvia, ktora lateralne
i vertikdlne prechéadza do siltovcov a scasti lateralne
do budikovianskych vrstiev. Panické vrstvy pozostavaju
z hrubych klastik — zlepencov a brekcii, resp. pieskovcov.
Nevystupuju nikde na povrch, ale boli zistené vo vrtoch
v severnej Casti kotliny. Lezia zva¢$a na usadeninach
kiScelského veku, pri Velkych Teriakovciach, Hrachove
a Papci na predterciérnych horninach. Ich nadlozim su
siltovce lu€enského suvrstvia. Hrubka vrstiev kolie od 0,3
do 7,0 m.

V panickych vrstvach su zvysky morskych organizmov
velmi zriedkavé. Najvyznamnejsi nalez, velké foraminifery,
pochadza z vrtu EVB-1 pri Papcéi: Operculina complanata
complanata, Heterostegina sp., Amphistegina sp.,
Lepidocyclina (Nephrolepidina) morgani, Lepidocyclina
dilatata, ale hlavne Miogypsina (Miogypsinoides)
formosensis opravnuje zaradit panické vrstvy do spodného
egeru (Vanova, 1978, in Steininger et al., 1975). Panické
vrstvy nie su ekvivalentom bretéianskych vrstiev, ktoré
obsahuju mlad$ie nez spodnoegerské organizmy, su vSak
C¢asovym ekvivalentom budikovianskych vrstiev.

Budikovianske vrstvy predstavuju bazalnu a okrajovu
litostratigraficku jednotku lu¢enského suvrstvia. Lezia bud
priamo na predterciérnom podlozi (v okoli Budikovian),
alebo na panickych vrstvach (vrt RK-2 pri HostiSovciach).
Su to organogénne vapence a drobnozrnné zlepence
prechadzajuce do vapnitych pieskov s hojnym vyskytom
litotamnii a velkych foraminifer. Budikovianske vrstvy
su bohatSie na nalezy zvySkov morskych organizmov.
Pri Budikovanoch a HostiSovciach bola najdena fauna
velkych foraminifer: Amphistegina sp., Heterostegina sp.,
Operculina complanata, Lepidocyclina (Nephroolepidina)
morgani, Lepidocyclina (Eulepidoina) dilatata, Miogypsina
(Miogypsinoides) formosensis, dalej fragmenty pekténov
a ostrel, krinoidov a bryozoi (Vanova, 1978, in Steininger et
al., 1975). Z uvedenych organickych zvySkov ma najvacsi
vyznam nalez druhu Miogypsina formosensis, ktory je
typicky pre spodny eger.

Bret¢ianske vrstvy predstavuju okrajovu litostratigraficku
jednotku lu¢enského suvrstvia. Lateralne aj vertikalne
prechadzaju do vrchnej Casti siltovcov lu¢enského suvrstvia.
Vrstvy lezia na predterciérnom podlozi a v ich nadlozi
sa nachadzaju siltovce lu¢enského suvrstvia. Ich pozicia je

zdanlivo zhodna s poziciou panickych a budikovianskych
vrstiev. S budikovianskymi maju aj znaénu litologicku
zhodu. AvSak pritomnost mladsich velkych foraminifer
ukazuje na vrchnoegersky vek bretCianskych vrstiev, zatial
¢o budikovianske a panické vrstvy zaraduje Vass, Elecko
et al. (1989) do spodného egeru.

Bretianske vrstvy su rozsSirené v okoli Bretky, kde
vystupuju na povrch, a boli previtané v niekolkych vrtoch.
Zname su aj z povrchovych lokalit v okoli Coltova, v tdoli
potoka Cinéa, vychodne od Starne a Z od Panskej
Pustatiny. Ich ekvivalentom su pravdepodobne klastika
a organodetritické vapence Zzistené vo vrte RH-1 v Safarikove
a vo vrte VSH-10 pri Stranskej. Hrubka bret¢ianskych
vrstiev koliSe od 0,5 do 30 m. Hlavnymi litotypmi, ktoré
su zastupené v bretianskych vrstvach, su detritické
a organodetritické vapence, zlepence a brekcie. BretCianske
vrstvy obsahuju zvySky mikro- aj makroorganizmov
(¢lanky echinodermat, ulomky mékkySov, machoviek
a brachiopédov). Spolo¢enstva makrofauny z okolia obce
Bretka opisala Vanova (1959): Chlamys rotundata, Ch.
martelli, Ch. oblitaguensis, Ch. decussata, Flabellipecten
carryensis, Ostrea (Pycnodonta) callifera, Terebratula
hoernesi, Balanus concavus.

Z udolia potoka Cinéa a z lokality S od Panskej
Pustatiny boli okrem vy$Sie uvedenych druhov opisané aj
Terebratula scillae ampulla, T hoernesi a Chlamys bifida.
Velké foraminifery z bretéianskych vrstiev spracoval Papp
(1960) a Varova (in Baldi, Senes et al., 1975). V typickej
lokalite Bretka naSli: Lepidocyclina (Nephrolepidina)
morgani a Miogypsina (Miogypsina) gunteri. Z lokality
Panska Pustatina opisal Papp (in Vanova, 1959) druhy
Miogypsina tani a M. gunteri. Na zaklade pritomnosti
druhov Miogypsina gunteri a M. tani, ako aj druhu
Flabellipecten carryensis koreluje Vass, EleCko et al.
(I. c.) tieto vrstvy s vrchnym egerom, t. j. s najspodnej$im
miocénom a nepriamo so zénou planktonickych foraminifer
N 4 (Cicha et al., 1975), resp. s nanoplankténovou zénou
NN 1 (Martini, 1971).

Problematickou sa javi korelacia detritickych
a organodetritickych hornin, ktoré vystupuju na povrch
v okoli Strelnice, v Banskej doline SZ od Chvalovej
a v oblasti Spanie Pole — Brusnik. Vzhladom na nedostatok
jednoznaénych biostratigrafickych kritérii ich mozno
korelovat na zaklade litologickej podobnosti a pozicie
v nadlozi predterciérnych hornin jednak s bretskymi
vrstvami, ale i s vrstvami budikovianskymi, resp. panickymi.
Zlepence, resp. ulomkovité vapence zlepencovitej Struktury
SZ od vapenky v Banskej doline pri obci Chvalova opisala
Markova (1967). Lezia v nadlozi triasovych vapencov.
Obliakovy material obsahuje okrem triasovych vapencov
aj obliaky jurskych hornin (piescité a krinoidové vapence
liasu, foraminiferové vapence malmu).

Z lokalit v okoli Spanieho Pola a Strelnice opisala
Vanova (1959) z organodetritickych vapencov méakkyse:
Chlamys (Aequipecten) ex gr. eoelegans, Ch. bifida, Ch.
pictus, Ch. decussata, Pecten fuchsi, Pitar (Paradione)
splendida, P. (Anniontis) crassata incrassata, Cardium
thunense, Terebratula hoernesi, T sinuosa pedemontana
a i. Ani v jednej lokalite nebol v ramci ,velkych® foraminifer



A. Zlinska a E. Halasova: Biostratigrafia vrtu Gortva 1 (GOR-1, Rimavska kotlina)

Tab. 1
Distribucia foraminifer vo vrte Gortva 1
Distribution of foraminifers in samples from the Gortva 1 borehole

81

TAXON

Hibka vriu GOR - 1 (m)

12,5

24232428

3108 -31,11

433-434

56,8 - 56,85

68,42 - 68,45

77.85-77.9

85,3 - 85,35

91,1 -91.15

99.9 - 100

Al gensis (Roemer)

X

Ammodiscus miocenicus Karrer

4 ia heccarii (L.)

B

Amphicoryna bade is (Orb.)

Angulogerina angulosa (Willi )

Angulogerina globosa (Stoltz)

Asrerigerinata planorbis (Orb.)

Bathysiphon taurinense Sacco

i

Bolivina_aff. anti Orb.

Bolivina beyrichi carinata Hant.

Bolivina crenulaia_Cush.

Bolivina dilatata Rss.

Bolivina fastigia Cush.

Bolivina fastigia droogeri C.- 7.

Bolivina hebes Macfad.

Bolivina molassica Hofman

#

Bolivina sp.

©

Cassigerinella cf. boudecensis Pokorny

Cassigerinella sp.

(":'ibmpamﬁa preromphalia (Guembel)

BN ER ENERE]

Cyele ina praccancellata Volosh.

Cyele ina_sp.

D ] sp.

Dentalinoides approximata (Rss.)

Fonthothia wuellerstorfi (Schwager)

Gaudryinopsis sp.

Globigering angulisuturalis Bolli

Globigerina ciperoensis Bolli

Globigerina praebull pracbulloides Blaw

Globigerina sp.

Globocasssiduling oblonga (Rss.)

iz ldanii (Orh.)

L

Hanzawaia boueana (Orb.)
p

H vasiceki vasiceki C .- 7.,

i i & {nd
Heterolepa dutemplei (Orb.)

Karrerulina cf. conversa (Grzyb.)

Laevidentali is (Orb.)

Lenticuling aff. a fata (Hant.)

Lenticuling cultrata (Montf))

Lenticulinag inornata (Orb.)

Lenticulina limbosa (Rss.)

Lenticuling meznericsae (Cicha)

Lenticulinag sp.

Lenticulinag vortex (F.-M.)

Martinottiella communis (Orb.)

Melonis pompilioides (F. - M.)

Nodogerina ? ortenburgensis (Reiser)

Nanion ¢ (Orb.)

Nothia sp.

Paragloborotalia ex gr. opima (Bolli)

Paragloboroialia opima opima (Bolli)

Paraglob i 7 aff. i (Jenkins)

Paraglob lia 7 siakensis (Le Roy)

Pavonitina kisceliana (Szirakos)

Percultazonaria fragaria (G bel)

Planularia kubinyi (Hant.)

Planularia moravica (Karrer)

Plectofrondicularia striata (Hant.)

Pullenia bulloides (Orb.)

Por T (G bel)

Reticuloph saftm (Hantk.)

Reficulophrag afl. ampl (Graybowski)

Ed

Reticulophrag safwm (Hant)

Reunssella spinulosa (Rss.)

B

Semivulvuling deperdita (Orb.)

Semivihvuling pectinata (Rss.)

Siphonodosaria ? consobrina (Orb.)

Sphaeroidinag bulloides (Orb.)

Spiraplectinella carinata (Orb.)
il lla adolphina (O1b,)

ERERERER B

Stilostomella advena (Cush. - Laim.)

Stil lla emaciata (Rss.)

Stilostomella sp.

Textularia ex gr. gramen Orb.

Textularia gramen abbreviata Orh

Uvigerina aff. posthantkeni Papp

P

Uvigerina hantkeni Cush. - Edw.

Uivigerina parviformis Papp

E3

Vulvuling haeringensis (Guembel)
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najdeny druh z fylogenetického radu Miogypsina, ktory by
umoznil jednoznaéne zaradit dané sedimenty do spodného
alebo vrchného egeru, teda k budikovianskym alebo
k bretianskym vrstvam.

V Slirovych sedimentoch luéenského suvrstvia sa
nachadzaju bohaté spolo¢enstva morskej fauny, vapnitého
nanoplankténu a sporomorf. Z bohatych spolocenstiev
uvadzame len formy délezité z biostratigrafického
hladiska. Z foraminifer su pre eger juzného Slovenska
typické: Lenticulina moravica a planktonické druhy
Globigerina ouachitaensis a G. ciperoensis. V spodnej
Casti luCenského suvrstvia bol najdeny indexovy druh
Standardnej planktonickej zény P 21/22 Globigerina opima
opima (Kantorova, 1975, 1977, 1978a, b).

Z makkySov je biostratigraficky vyznamnou formou
Captonectes decussatus opisany z egeru, druhy: Yoldia
longa, Turrilella vermicularis, Brissopsis ottnangensis,
Lucina submichelotti, Codokia haidengeri, Ficus conditus
boli opisané zo spodného miocénu, teda aj z egeru.
Zaujimava je pritomnost mladSich druhov, a to Clio
triplicata, ktory bol doposial opisany zo sedimentov nie
starSich ako egenburg, a druh Laternula fuchsi, opisany
zo sedimentov otnangu a karpatu (OndrejiCkova, 1977).

Spolo¢enstva nanofléry neobsahuju indexové formy
Standardnych nanoplanktonickych zén, av8ak podla
druhov, ktoré zvylajne sprevadzaju indexové formy
nanoplanktonickych zén NP 24, NP 25, NN 1 (Lehotayova,
1977), Vass, Elec¢ko et al. (1989) usudzuju, ze luéenské
suvrstvie je ¢asovym ekvivalentom vrchnej €asti zony
NP 24, zény NP 25 a NN 1.

Pelové spektra podla Snopkovej (1975, 1978)
a Planderovej (1966) maju oligomiocénny charakter,
ktory im okrem iného prisudzuje vysoké percentualne
zastupenie rodu Engelhardtia. Na egersky vek poukazuje
aj pritomnost druhov: Cicatricosisporites dorogensis,
znamych hlavne zo starSieho oligocénu, ale i z egeru,
a druh Boehlensipolis cf. hohli, ktory je urCujucou formou
pre stredny a vrchny oligocén.

Sécensky Slir (séCenské vrstvy) predstavuje hlavnu
masu lué¢enského suvrstvia. Litologicky ide o rozpadavy
vapnity prachovec sivej, modrosivej a v zvetranom stave
hnedej farby s typickym bridlicnatym rozpadom.
Maximalna hrubka vrstiev na Slovensku je 700 m, ale Vass,
Elecko et al. (I. c.) predpokladaju aj vacésiu (do 1 300 m).
Je rozSireny v juhoslovenskych kotlinach (Ipelskej,
Lugenskeja Rimavskej) a v okoli Sturova. Vek sééenskych
vrstiev je eger (neskory oligocén az rany miocén). Vrstvy
obsahuju bohatu faunu méakkysSov, foraminifer a vapnity
nanoplanktén zény NP 25 a NN 1 (Martini, 1971).

Metodika

Vzhladom na ciel a Ucel projektu bola v priebehu vrinych
prac jadru venovana ochrana pred poskodenim alebo
kontaminaciou pri vrtani. Vrt GOR-1 (GPS: zemepisna
$irka: 48°17'18.17"S, zemepisna dizka: 20°2'18.21"V)
bol realizovany technoldgiou vitania GEOBOR s trojitou
jadrovnicou, ktora v maximalnej miere zabezpecuje
ochranu jadra pred ovplyvnenim. Pouzita technoldgia

vftania ma vnutornd tretiu plastovt jadrovnicu s dizkou
1,5 m, do ktorej sa jadro zasuva bezprostredne pocas
vftania. Po vybrati jadrovnice na povrch jadro zostava
ulozené vo vnutornom plastovom obale jadrovnice. Vrt bol
jadrovany v celej planovanej dizke od 0,2 m do 100 m hibky.

Pre mikrobiostratigrafické spracovanie bol pévodny
planovany odber 5 vzoriek zahusteny na 10. Odobrali sme
vzorky z hibky: 12,5 m; 24,23 — 24,28 m; 31,08 — 31,11 m;
43,3 — 43,4 m; 56,8 — 56,85 m; 68,42 — 68,45 m; 77,85 az
779 m; 85,3 — 85,35 m; 91,1 — 91,15 m a 99,9 — 100 m.
Jadra vrtu boli fotograficky zdokumentované (pozri
fototab.). Foraminifery sme ziskali plavenim vzorky cez
mlynarsky hodvab a separaciou vyplavu. Na ilustraciu sme
par exemplarov odsnimali pod riadkovacim elektronovym
mikroskopom (pozri fototab.).

Mikrobiostratigrafické zhodnotenie vrtu

Zo Studovanych metrazi vrtu GOR-1 (12,5 — 100 m)
sme determinovali 80 taxénov foraminifer (tab. 1).
Asociacie obsahovali formy vacsinou priebezné, tak sme
sa opierali o spodné a vrchné hranice vyskytu druhov
v centralnej Paratetyde. S vrchnou hranicou vyskytu
po eger boli ur€ené formy: Bolivina crenulata Cush.,
Bolivina molassica Hofman, Dentalinoides approximata
(Rss.), Globigerina ciperoensis Bolli, Globigerina
angulisuturalis Bolli, Percultazonaria fragaria (Guembel),
Plectofrondicularia striata (Hant.), Reticulophragmium aff.
amplectens (Grzybowski), Stilostomella emaciata (Rss.),
Uvigerina hantkeni Cush.-Edw. a Vulvulina haeringensis
(Guembel). Vyskyt od egeru maju tieto foraminifery:
Angulogerina globosa (Stoltz), Bolivina aff. antiqua Orb.,
Bolivina dilatata Rss., Bolivina fastigia droogeri C.-Z.,
Bolivina hebes Macfad., Cyclammina praecancellata
Volosh., Hansenisca soldanii (Orb.), Haplophragmoides
vasiceki vasiceki C.-Z., Lenticulina meznericsae (Cicha),
Lenticulina vortex (F.-M.), Reussella spinulosa (Rss.),
Textularia gramen abbreviata Orb. a Uvigerina parviformis
Papp. Najdena bola jedina planktonicka forma, ktora
je v panvach centralnej Paratetydy viazana len na eger
— Paragloborotalia opima opima (Bolli) (Cicha et al.,
1998), z bentosu Nodogerina? ortenburgensis (Reiser).
Problematicky je vyskyt druhu Uvigerina aff. posthantkeni
Papp v hibke 31,08 — 31,11 m, ktory sa v panvéch
centralnej Paratetydy vyskytuje od egenburgu (Cicha
et al., 1998). Ide o zna¢ne korodovany jediny exemplar,
ktorého pritomnost si vysvetlujeme splachom z okolitych
svahov, kedze samotny vrt je situovany v mulde.

V asociacii foraminifer dominuje vapnity bentos,
a to v celom rozsahu vrtu (86,3 — 95 %; obr. 4). Podiel
aglutinovanej zlozky koli$e v pogiatoénej hibke 8,75 %
a v kone¢nej dosahuje maximum 10 %. Planktdn dosahuje
maximalne 3,75 % podielu v spolo€enstve mikrofauny, aj
to len v troch hibkach (24,23 — 24,28 m, 56,8 — 56,85 m
a 99,9 — 100 m), pricéom v hibkach 12,5 m a 85,3 az
85,35 m Uplne absentuje. Velmi nizke percento zastupenia
planktonickej zlozky sved¢&i o zlej komunikacii s otvorenym
morom. Miestami pyritizovana vyplh schranok indikuje
redukéné prostredie sedimentacie.
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K najfrekventovanejsim foraminiferam patria:

e Heterolepa dutemplei (Orb.), v terciéri centralnej
Paratetydy je priebezne rozSirena. NajlepSie vyvinuté

exemplare su zname zo sublitoralu.

e Nonion commune (Orb.), Semivulvulina pectinata

(Rss.), Sphaeroidina bulloides Orb. — Phleger (1960)
predpoklada pre tento druh hibku vody viac ako 100 m.

e Uvigerina hantkeni Cush.-Edw. — podla Poaga (1981)
suU uvigeriny povazované za ¢asté formy hibSieho neritika
a vrchného batyalu.

Tab. 2

Distribucia vapnitého nanoplankténu vo vrte Gortva 1
Calcareous nannofossil distribution in samples from the Gortva 1 borehole

TAXON 2423-2428m|433-434m| 568-5685m | 85.3-8535|99.9m|
Coccolithus formosus (Kampiner) S.W. Wise, Jr. X X X 2 1
Coccolithus pelagicus (Wallich) Schiller X XX XX XX 16
Cyelicargolithus abisectus (Miiller) Wise X X X
Cyclicargolithus floridanus (Roth&Hay) Bukry X X X X 6
Dictyococcites bisectus (Hay, Mohler, & Wade ) Bukry & Percival X X X 3 5
Dictyococcites stavensis Levin and Joerger, comb. nova X X 2
Discoaster barbadiensis Tan Sin Hok X

Discoaster deflandrei Bramlette & Riedel X X X X 5
Di: ter drugii Bramlette & Wilcoxon tlomok X X X

Discoaster spp. X

Helicosphaera euphratis Haq X

Helicosphaera recta (Haq) Jafar & Martini 1
Helicosphaera vedderi Bukry X

Ismolithus recurvus Deflandre in Deflandre and Fert X
Chi lithus grandis (Bramlette & Riedel) Hay, Mohler & Wade X

Chiasmolithus spp. X

N ina_spp. X

P sphaera enormis (Locker) Perch-Nielsen X 1
P ph lattelliptica Bildi-Beke & Baldi, Perch-Nielsen X X 3
Pontosphaera multipora (Kamptner ex Deflandre) Roth X XX X 11
P haera rothii Haq X X XX
P sphaera sp. X XX X

Reticul a dictvoda (Deflandre) Stradner X

Reticulofenestra hagii Backmann XX X X XX
Reticull a hillae Bukry & Percival

Reticulofe a lockeri Miiller X X X 2
Reticulofenesira ornata Miiller X X

Reticul tra umbilica (Levin ) Martini & Ritzkowski X X X 6
Sphenolithus calvenlus Bukry 1
Sphenolithus conicus Bukry X

Sphenolithus moriformis (Brinnimann & Stradner) Braml X

Sphenolithus spp. drobné pla X 5
Syracosphaera_spp. X

Triguetrorhabdulus carinatus Martini X X

Transversopontis obliguip (Deflandre) Hay, Mohler, and Wade X

Transversopontis sigmoidalis Locker X

Zygrhablithus bijug (Deflandre in Deflandre & Fert) Deflandre X X

tlomky nanokénov X

Cruciellipsis cuvillieri (Manivit) Thierstein X X

100%
90%
20%
T0%
B0%
50%
40%
Obr. 4. Pomer zastipenia plankto- " |
nickych, aglutinovanych a bentonickych
vapnitych foraminifer vo vrte Gortva 1.~ ®*
Fig. 4. Planktonic, agglutinated and .,
benthic calcareous foraminifers ratio
in the studied samples from the o

|Ovdpnity bentos
|Maglutinancie
| mplankton

Gortva 1 borehole. 1ZEm 2423 24.28m B1,08.31,11m 433.-434m  56E-56ESm GB.4Z.S345m TTE5.TTAm B53.8535m 811.8118m  86.9-100m



84 Mineralia Slovaca, 47 (2015)

LT =

9

TAB. I. 1 — Pyramidulina latejugata (Guembel), 99,9 — 100 m; 2 — Lenticulina vortex (F.-M.), 99,9 — 100 m; 3 — Bolivina sp., 99,9 — 100 m;
4 — Percultazonaria fragaria (Guembel), 99,9 — 100 m; 5 — Uvigerina hantkeni Cush.-Edw., 99,9 — 100 m; 6 — Bolivina crenulata Cush.,
91,1 — 91,15 m; 7 — Stilostomella sp., 91,1 — 91,15 m; 8 — Almaena osnabrugensis (Roemer), 85,3 — 85,35 m; 9 — Plectofrondicularia

striata (Hant.), 85,3 — 85,35 m.
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7 8 9

TAB. Il. 1 — Reticulophragmium rotundidorsatum (Hant.), 85,3 — 85,35 m; 2 — Amphicoryna badenensis (Orb.), 85,3 — 85,35 m;
3 — Sphaeroidina bulloides Orb., 85,3 — 85,35 m; 4 — Pullenia bulloides (Orb.), 85,3 — 85,35 m; 5 — Angulogerina angulosa (Williamson),
68,42 — 68,45 m; 6 — Textularia ex gr. gramen Orb., 68,42 — 68,45 m; 7, 8 — Heterolepa dutemplei (Orb.), 68,42 — 68,45 m; 9 — Semivulvulina
pectinata (Rss.), 68,42 — 68,45 m.
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3

unga X ANST 222158 unga1  @8g i f; wngo
LT 1T

7 8 9

TAB. lll. 1 — Lenticulina cultrata (Montf.), 56,8 — 56,85 m; 2 — Hansenisca soldanii (Orb.), 56,8 — 56,85 m; 3 — Spiroplectinella carinata
(Orb.), 56,8 — 56,85 m; 4 — Nonion commune (Orb.), 31,08 — 31,11 m; 5 — Sphaeroidina bulloides Orb., 31,08 — 31,11 m; 6 — Melonis
pompilioides (F.-M.), 31,08 — 31,11 m; 7 — Uvigerina aff. posthantkeni Papp, 31,08 — 31,11 m; 8 — Percultazonaria fragaria (Guembel),
31,08 — 31,11 m; 9 — Semivulvulina pectinata (Rss.), 31,08 — 31,11 m.
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TAB. IV. 1 - jadro z hibky 12,5 m; 2 — jadro z hibky 31,08 — 31,11 m; 3 — jadro z hibky 43,3 — 43,4 m; 4 — jadro z hibky 56,8 - 56,85 m;

5 — jadro z hlbky 68,42 — 68,45 m; 6 — jadro z hibky 77,85 — 77.9 m; 7 — jadro z hibky 85,3 — 85,35 m; 8 — jadro z hibky 91,1 — 91,15 m;
9 — jadro z hibky 99,9 — 100 m.

PL. IV. 1 — The borehole core from the depth 12.5 m; 2 — The borehole core from the depth 31.08-31.11 m; 3 — The borehole core
from the depth 43.3—43.4 m; 4 — The borehole core from the depth 56.8-56.85 m; 5 — The borehole core from the depth 68.42—68.45 m;

6 — The borehole core from the depth 77.85-77.9 m; 7 — The borehole core from the depth 85.3-85.35 m; 8 — The borehole core from the
depth 91.1-91.15 m; 9 — The borehole core from the depth 99.9—-100 m.

87
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Pre korelaciu egerského veku sme par vzoriek
vyhodnotili aj na vapnity nanoplankton (tab. 2). Podla
tychto vysledkov je v hibke 99,9 m spolo&enstvo vépnitych
nanofosilii typické pre interval NP 25 — NN 1 (Martini,
1971). Z biostratigrafického hladiska su najvyznamnejSie
taxény Dictyococcites bisectus, Dictyococcites stavensis,
Cyclicargolithus abisectus, ktoré maju svoj posledny vyskyt
v zéne NN 1. Pritomnost jedného exemplara Sphenolithus
calyculus Bukry potvrdzuje tento vek. Typické v tomto
intervale je tiez bezné zastupenie druhu Discoaster
deflandrei. Bazu NN 1 mozno korelovat podla Gradsteina
et al. (2012) s bazou akvitanu, bazou miocénneho egeru.
V hibke 56,8 m je vyskyt biostratigraficky vyznamného
druhu Discoaster druggi (ndjdeny aj v hibke 43,9 m
a 24,23 — 24,28 m), indikuje bazu NN 2 a je datovany
na 23,2 Ma (Berggren et al., 1995). Tento event je korelovany
s miocénnou Castou egeru. Zénu NN 2 potvrdzuje aj vyskyt
druhu Helicosphaera vedderi (56,8 m).

Na zaklade vysSie uvedenych vyskumov zaradujeme
Studované sedimenty vrtu GOR-1 do egeru. Litostrati-
graficky ide o ¢lena lu¢enského suvrstvia podla Vassa
(2002; obr. 3), sécenské vrstvy (Slir).

Korelacia s okolitymi vrtmi

Jadrovy vrt RAO-5 v oblasti Gemerceka (obr. 1)
v celej dizke prevrtal morské sedimenty luéenského
suvrstvia, biostratigraficky dolozeného spodnomiocénnymi
foraminiferami z hranice eger/egenburg (Zlinska in Nagy
et al., 2004), Cize nanoplanktdnovej zény NN 1/NN 2
(Martini, 1971).Vrt GRS-1 (obr. 1), situovany juhovychodne
od obce Rimavské Janovce v intervale 685 — 695 m
navftal sivé organodetritické mikrobrekciovité vapence
bret¢ianskych vrstiev lu¢enského suvrstvia. V ich nadlozi
su silty filakovského suvrstvia a podlozi mezozoické svetlé
vapence silicika.

NajvhodnejSim na korelacné ucely je vrt FV-1
(Blhovce; obr. 1, hibeny do 2 000,5 m) v tGseku 106,5
az 810,8 m. Kantorova (1978a) na charakteristiku tohto
suvrstvia vyuzila z nodosariidnych foriem druh Planularia
moravica (Karrer), ktory povazuje za veduci druh egeru
z juhoslovenskych kotlin. Heterolepa dutemplei (Orb.) sa
vyskytuje v hojnom pocte. Z nesuvislého vyskytu planktonu
uvadza druhy Globigerina ouachitaensis Howe — Wallace
a Paragloborotalia opima nana (Bolli). Tanatocenézy
dopifiaji pozoruhodny vyskyt aglutinovanej zlozky, ktord ma
Casto dominantné postavenie. Vo vrte GOR-1 sme masovy
vyskyt aglutinancii nezaznamenali. Z ich sporadického
vyskytu (max. do 10 % podielu v asocigcii) ma najhojnejsie
zastupenie len Textularia gramen abbreviata Orb., ktora sa
objavuje v Styroch metrazach (tab. 1). Z planktonickej zlozky
sme v intervale 43,3 — 43,4 m zistili druh Paragloborotalia
opima opima (Bolli) s uz8im stratigrafickym diapazénom nez
Paragloborotalia opima nana (Bolli), a to spodny eger (chat).
Z nodosariidnych foriem su hojne zastupené Lenticulina
meznericsae (Cicha) a Lenticulina vortex (F.-M.) zname
od egeru. Taxdén Planularia moravica (Karrer) je podia Cichu
et al. (1998) priebeznou formou od vrchného eocénu po
morav. Vo vrte GOR-1 bola najdena v troch metrazach (tab. 1).

Zaver

Zo svetlosivych ilovitopiescitych siltov a sivych Slirov
vrtu GOR-1 (12,5 — 100 m) sme determinovali 80 taxénov
foraminifer (tab. 1). Asociacie obsahovali vaésinou
priebezné formy, ako napr. vyskytujuce sa po eger:
Bolivina crenulata Cush., Bolivina molassica Hofman,
Dentalinoides approximata (Rss.), Globigerina ciperoensis
Bolli, Globigerina angulisuturalis Bolli, Percultazonaria
fragaria (Guembel), Plectofrondicularia striata (Hant.),
Reticulophragmium aff. amplectens (Grzybowski),
Stilostomella emaciata (Rss.), Uvigerina hantkeni Cush.-
-Edw. a Vulvulina haeringensis (Guembel). Vyskyt od egeru
maju niektoré nodosariidné, textulariidné a buliminidné
foraminifery, napr.: Lenticulina meznericsae (Cicha),
Lenticulina vortex (F.-M.), Textularia gramen abbreviata
Orb. a Uvigerina parviformis Papp. Jedina planktonicka
forma, ktora je v panvach centralnej Paratetydy viazana len
na eger (Cicha et al., 1998), Paragloborotalia opima opima
(Bolli), bola najdena v hibke 43,3 — 43,4 m, podobne aj
bentonicka Nodogerina? ortenburgensis (Reiser), najdena
v hibke 91,1 — 91,15 m. V asociacii foraminifer dominuje
vapnity bentos, a to v celom rozsahu vrtu (86,3 — 95 %;
obr. 4). Velmi nizke percento zastupenia planktonickej
zlozky sved¢i o zlej komunikacii s otvorenym morom.

V hibke 99,9 m je spolo&enstvo véapnitych nanofosilii
typické pre interval NP 25 — NN 1 (Martini, 1971).
Biostratigraficky najvyznamnejsie taxdny Dictyococcites
bisectus, Dictyococcites stavensis a Cyclicargolithus
abisectus maju svoj posledny vyskyt v zone NN 1, ktora
podla Gradsteina et al. (2012) je korelovatelnd s bazou
akvitanu, bazou miocénneho egeru.

Studované sedimenty z vrtu GOR-1 v rozsahu 12,5 az
100 m zaradujeme do egeru. Aj kontrolné analyzy vapnitého
nanoplanktonu potvrdili tento vek. Podla Vassa (2002;
obr. 3) litostratigraficky ide o sedimenty lu¢enského
suvrstvia, sé¢enskeé vrstvy ($lir).
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Biostratigraphy of the Gortva 1 borehole (GOR-1, Rimavska kotlina Basin)

From the light-grey clayed-sandy silts and grey
schliers of the GOR-1 borehole (GPS: 48°17'18.17"N,
20°2'18.21"E) (12.5—-100 m) 80 taxons of foraminifers
have been determined (PI. 1). Assemblages contained
mostly long-ranging forms e.g.: Bolivina crenulata Cush.,
Bolivina molassica Hofman, Dentalinoides approximata
(Rss.), Globigerina ciperoensis Bolli, Globigerina
angulisuturalis Bolli, Percultazonaria fragaria (Guembel),
Plectofrondicularia striata (Hant.), Reticulophragmium
aff. amplectens (Grzybowski), Stilostomella emaciata
(Rss.), Uvigerina hantkeni Cush.-Edw. and Vulvulina
haeringensis (Guembel), occuring to Egerian.
Appearance from Egerian have some nodosariids,
textulariids and bulliminids e.g. Lenticulina meznericsae
(Cicha), Lenticulina vortex (F.-M.), Textularia gramen
abbreviata Orb. and Uvigerina parviformis Papp. The

only one planktonic form, which occurs exclusively in
deposits of the Egerian age in the Central Paratethys
basins (Cicha et al., 1998), Paragloborotalia opima
opima (Bolli), was detected in the depth of 43.3—43.4 m.
Similarly, the benthic Nodogerina? ortenburgensis
(Reiser) was found in the depth of 91.1-91.15 m.
In the foraminiferal assemblages calcareous benthos
dominates in whole borehole (86.3-95 %; Fig. 4). Very
low percentage of planktonic component suggests about
the weak communication with open sea. The most frequent
foraminifers are Heterolepa dutemplei (Orb.), largely
present in the central Paratethyan Tertiary deposits.
The best developed specimens are known from sublitoral
zone. Nonion commune (Orb.), Semivulvulina pectinata
(Rss.), Sphaeroidina bulloides Orb. — Phleger (1960),
for these species, expects the water-depth more than
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100 m. Uvigerina hantkeni Cush.-Edw., according Poag
(1981), are uvigerinas, considered as forms, abundant
in the deeper neritic and higher bathyal.

The calcareous nannofossils typical for interval
NP 25 — NN 1 (Martini, 1971) in the depth of 99.9 m.
Biostratigraphical important taxa Dictyococcites bisectus,
Dictyococcites stavensis and Cyclicargolithus abisectus
with their LADs in Zone NN 1, which after Gradstein et al.

(2012) correlates with the base of Aquitanian, within
Paratethys stage Egerian.

Studied deposits from the borehole GOR-1 within depth
interval 12.5-100.0 m have been assigned to the Egerian.
Also the check analysis of calcareous nanofossils confirmed
this detected age. According to the lithostratigraphy by
Vass (2002; Fig. 3), studied deposits correspond with the
Szécsény Schlier Member of the Lu¢enec Formation.
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Abstract

The present shape of the Carpathians is a result of invasion of the Alpine orogenic system
into the foreland embayment composed of subducting oceanic and/or thinned continental crust.
To fill-in this realm with the Western Carpathian units by lateral extrusions of crustal blocks,
sinistral shifts along generally NE-SW and/or N-S strike-slip faults are expected. Nevertheless,
there are described and interpreted the orogen-parallel dextral strike-slips related to the Late
Cretaceous—Early Miocene transpressional stages of tectonic evolution. To explain their origin
during N-S convergence is rather complex, because it needs a large counter-clockwise block
rotation after the dextral transpressional events. Herein we discuss a possibility of dextral
shearing along the prominent orogen-parallel Carpathian Shear Corridor (CSC) that was active
even after the ALCAPA counter-clockwise en-bloc rotation. After collision of advancing Carpathian
units with the northern foreland, the CSC, already oriented ENE-WSW, started to operate as
a southern dextral strike-slip boundary of the small frontal, peri-klippen crustal fragment. This
block between the CSC and the Pieniny Klippen Belt (PKB), was escaping to ENE, to occupy
a free area. At the same time, the NE-SW PKB zone operated as a northern sinistral strike-slip
boundary of this wedge-shaped block. After the firm attachment of this peripheral crustal block
with the foreland, the sinistral shearing along CSC corridor had initiated and drove the extrusion
of the large Central Western Carpathians crustal segment to the ENE. It follows that the dextral
shifts along the CSC are necessary. Not only to create a dextral transpressional tectonic style of
the Early Miocene events, but, in next event, to extrude the small peri-klippen crustal fragment

as a single block to the NE as well.

Key words: Western Carpathians, Miocene, extrusion tectonics, dextral strike-slips

Introduction and geological setting

Morpho-tectonic structure of the Carpathians is
a result of the invasion of the Paleo-Alpine consolidated
crustal segments (ALCAPA and Tisza-Dacia) into the
bay of the North European Platform (NEP), consisting
of Penninic oceanic lithosphere with some continental
fragments. A concept of crustal extrusion tectonics (e.g.
Tapponier et al., 1982; Coward, 1994), applied for the
Alpine-Carpathian orogenic belt (Ratschbacher et al.,
1991; Doglioni et al., 1991; Decker and Pereson, 1996)
provides an elegant explanation of this process. This
model (Fig. 1), in combination with crustal extension model
(Tari et al., 1992), describes the gradual propagation of
the Carpatho-Pannonian units into the recent position by
the north-eastward escape of several crustal segments,
separated by the strike-slip faults. To occupy a bay in the
NEP by the Western Carpathians units, sinistral shifts
along the orogen-parallel NE-SW or N-S strike-slip faults
that accommodated the escape are expected. Apparently,
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any dextral shearing along these block boundary faults is
necessary, too. Though, the important dextral ENE-WSW
trending strike-slips are considered in several geodynamic
models of the ALCAPA junction area for the Early Miocene
evolution (see discussion). These models assume large-
-scale block rotations, what is rather complicated. Below
we discuss another possible variant of the dextral shearing
along the orogen-parallel faults, which were related to the
escape tectonics.

Focussed area covers the north-western part of the
Central Western Carpathians, resp. Inner Carpathians
(sensu Mahel, 1974). These internides of the orogen are
composed of the Paleo-Alpine Mesozoic nappe units,
including the detached cover nappes and the crystalline
basement units that are rudimentarily exhumed in the
core mountains. These are tectonically juxtaposed to the
Neo-Alpine External Carpathians, resp. Outer Western
(Flysch) Carpathians (l. c.). The extensively shortened
and sheared Meso-Alpine Pieniny Klippen Belt is situated
in between.
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Fig. 1. A concept of Miocene lateral extrusion kinematics
with prominent strike-slip and extensional faults (according to
Ratschbacher et al., 1991). BM — Bohemian Massif; CC — Central
Western Carpathians (Internal Carpathians); EA — Eastern Alps;
NEP — North European Platform; OC — Outer Western Carpathians

An outline of Miocene tectonic evolution
of the Western Carpathians

Tectonic evolution of the Western Carpathians has
finished in the Neo-Alpine period, which imprinted their
present morpho-tectonic character (Kovaé¢, 2000). The
shape of the Carpathian orogenic belt was constrained by
the shape of the bay of oceanic crust inside NEP, where
Carpathians units had invaded. Subduction convergence
had evolved into the continent-continent collision during
the Miocene and the Carpathian loop — a complex
heterogeneous and heterochronous structure (Unrug,
1984) was gradually formed (Golonka et al., 2005; Kovag,
2000). The oblique collision of the ALCAPA microplate with
the North European Plate (NEP) led to the development of
diachronous accretionary wedge of the Outer Carpathians
(flysch nappes and part of foredeep sediments), including
the Pieniny Klippen Belt. Contemporaneously, the

(External Carpathians); PKB — Pieniny Klippen Belt.
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Fig. 2. NW part of Western Carpathians internides with interpreted major post-Cretaceous dislocations (Marko, 2002) and indications
of orogen-parallel dextral strike-slips described in literature (A: Marko et al., 1990; B: Fodor, 1995; Fodor et al., 1999; Kovac et al., 1997;
Pospisil, 1990; C: Marko and Hok, 2008; Simonova and Plasienka, 2011; D: Plasienka, 1990). 1 — Neogene sediments; 2 — Miocene
volcanites; 3 — Paleogene sediments in: a — internal position; b — peri-klippen position; 4 — Late Cretaceous sediments (Gosau Group);
5 — Pieniny Klippen Belt units; 6 — undivided Mesozoic units and Late Paleozoic cover; 7 — crystalline basement of core mountains;
8 —faults: a — nonspecified, b — reverse, ¢ — normal; 9 — deep seated discontinuities detected by geophysics; 10 — axes of morpho-structural
elevations; 11 — fault margin of volcanic caldera; CSC — Carpathian Shear Corridor; OC — Outer Western Carpathians (flysch belt).
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large translations, rotations, uplifts and subsidence,
including tilting. It resulted in the development of specific
morpho-tectonic features as alternating intramontane
basins and horsts (core mountains), structural bends, fan
structures and robust Miocene volcanic activity, which are
all peculiarities of the Western Carpathians.

In the Early Miocene, the northward propagation of
the Alpine segment of the orogen was stopped due to its
collision with the Bohemian Massif. While the Alpine units
were uplifted and firmly attached to the southern margin
of the Bohemian massif (by Apulia microplate propagation
to the north), the Carpatho-Pannonian units (blocks) were
detached and still moved northward. After their collision
with the NEP they extruded eastwardly, to the bay of
thinned crust filled up by the Outer Carpathians flysch
sediments. Propagation of individual detached blocks to
the realm of future Carpathian region was driven by the
strike-slip faults linked with other tectonic boundaries.

The separation of the Carpathian-Pannonian segment
from the Alpine one and its propagation to the north was
realized along N-S sinistral strike-slip faults (Krs and
Roth, 1979). The lateral extrusion (tectonic escape) of
crustal segments from the squeezed area to the still free
area was driven by orogen-parallel strike-slip faults. The
formation of the Western Carpathian thrust over foreland
had been completed by the Middle/Late Miocene time,
but the thrust front was still progressing eastwards in the
Eastern Carpathians. Except the large block translations
there are paleomagnetic, and also structural-tectonic
evidences of important block rotations that occurred in
several stages during the time span between the Early
and the Middle Miocene. Paleomagnetic data were
tectonically interpreted as a proof of counter clockwise
ALCAPA block rotation (Balla, 1987; Kovac et al., 1989;
Marton and Fodor, 1995) during its invasion into the
Carpathian area.
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Fig. 3. Interpretation of extrusion tectonics due to a collision of prograding Western Carpathians with a margin of foreland in the depth at the
Myjava area (16 Ma ago, after Jificek, 1979). CC — Central Western Carpathians; CCS — Central Carpathians Segment; CSC — Carpathian
Shear Corridor; NEP — North European Plate; OC — Outer Western Carpathians; OCF — Outer Carpathians Flysch units; PKB — Pieniny
Klippen Belt; PKS — Peri-Klippen Segment. For explanations 1 — 11 see the legend in Fig. 2; 12 — orogen propagation; 13 — major extrusion;
14 — subsidiary extrusions; 15 — collision with NEP margin; 16 — thrusts; 17 — NEP margin; 18 — activated fault; 19 — fault kinematics;
20 — inactive fault.
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Orogen-parallel dextral strike-slips related
to extrusion tectonics

According to the classical extrusion model (Fig. 1;
Ratschbacher et al., 1991), the large block boundary
NE-SW and ENE-WSW faults, parallel with the orogen,
have operated as sinistral strike-slips. Nevertheless, there
are described and interpreted the ENE-WSW and NE-SW
dextral strike-slips (Fig. 2) related to the Miocene tectonic
events in the western part of the Western Carpathians as
well (Marko et al., 1990, 1991, 1995; Fodor, 1995; Fodor
et al., 1999; Kovac et al., 1997; Pospisil, 1990; Marko
and Hok, 1998; Simonova and Plasienka, 2011). It led to
paleostress field restorations, where the oldest events
have ca WNW-ESE, resp. NW-SE oriented maximum
compressional stress axis, responsible for dextral shifts
along the ENE-WSW, resp. NE-SW discontinuities (e.g.
Nemdcok et al., 1989, 1993; Marko et al., 1995; Fodor,
1995). However, it does not fit with the N-S compression,
logically expected for the early stages of the Miocene
Carpathians structure evolution due to squeezing in
between the converging African and European plates.
To explain this contradiction, the idea of the counter-
-clockwise block rotation supported by paleomagnetic data
has been adopted (Tunyi and Kova¢, 1991; Kova¢ and
Tunyi, 1995; Tunyi and Marton, 1996; Marton et al., 2013;
Marko et al., 1990, 1995; Marko, 2012). The meso-scale
records of the Early Miocene paleostress/tectonic events
with strange NW-SE oriented compression are regarded
as a secondary rotated together with the blocks of host
rocks. Rotation occurred as an en-bloc rotation of the
whole ALCAPA terrane in the early stages. We suggest
that rotations took place as well inside a sinistral strike-slip
brittle shear zone — the strike-slip corridor (sensu Zolnai,
1995). Herein we discuss a possibility of dextral shearing
along a large, map-scale ENE-WSW Carpathian Shear
Corridor (CSC, sensu Marko et al., 2013) under the N-S
compression. The CSC rims the extruding large Central
Western Carpathians crustal segment from the north. Due
to squeezing between the African and European plates,
generally N-S convergence of the Alpine-Carpathian units
and NEP took place. After collision of the northwardly
advancing Carpathians units with the corner of foreland
(recorded by bending/transposition of the Myjava PKB
segment), the CSC started to operate as a southern
dextral strike-slip boundary of the small frontal, peri-
-klippen crustal fragment (block rimmed by the CSC and
Pieniny Klippen Belt — PKB). This segment was pushed
from squeezed area and escaped to ENE, to the area
not yet overridden by Carpathians units. The evolved
NE-SW PKB zone contemporarily operated as a northern
sinistral strike-slip boundary of this wedge-shaped block.
It explains the coeval Early Miocene sinistral shearing along
the PKB zone and the dextral shearing along the CSC
zone. However, distinct dextral shearing, being described
along the southern rim of PKB as well (Fig. 2, e.g. locality
Butkov, Marko and Hok, 2008; Simonova and Plasienka,
2011), points to operation of smaller, subsidiary extrusions
(map-scale duplexes) inside the PKB zone (Fig. 3). After

the firm attachment of the peri-klippen (peripheral) crustal
block with NEP, the sinistral shearing along CSC corridor
drove extrusion of the large Central Western Carpathians
crustal segment (CCS) further to the ENE, to the free area
of a weak subducting crust of the foreland.

Discussion

Except of the above described origin of dextral shifts
related to extrusion tectonics, there are geodynamic
explanations of the dextral orogen-parallel strike-slips,
taking into account the block rotations in early stages of the
Miocene tectonic evolution. Dextral wrenching within CSC,
responsible for the Early Miocene origin of wrench furrow
basins and transpressional tectonic style of the northern
part of the Malé Karpaty Mts. (Marko et al., 1990, 1991;
Plasienka, 1990; Fodor, 1995; Fodor et al., 1999; Kovac et
al., 1997) was initiated during the convergence of ALCAPA
segment towards the Bohemian Massif (BM). In that time
(23—20 Ma), the major tectonic discontinuities — boundary
faults of CSC were ca ESE-WNW oriented and acted as
dextral strike-slips during the ESE escape of ALCAPA
segment due to collision of the Alpine-Carpathian orogen
with the BM. After final stopping of orogen progression in
the west (Eastern Alps) due to collision with BM, large
transcurrent N-S sinistral strike-slip faults allowed further
northward propagation of Carpathian units towards the
bay of NEP. During this process, the CCW rotation within
corridors rimmed by N—S fault zones took place. The CSC
boundary faults operated as antithetic dextral strike-slip
faults inside the N-S sinistral zone, accommodating CCW
block rotations (Golonka et al., 2005). So in this model
dextral shearing along CSC continued until the Carpathian
orogenic segment collided with the foreland. A modified
explanation of dextral strike-slips origin, also utilizing rigid
block rotations, was described by Fodor (1995).

Conclusions

The summary of outcomes of above analysis allow
us to answer the question in the title of this article. If we
consider classical Ratschbacher’s et al. (1991) model of
Carpathians tectonic evolution, controlled by shifts along
the NE-SW faults, we apparently do not need NE-SW, or
ENE-WSW dextral strike-slips. However, if we consider
the ENE-WSW Carpathian Shear Corridor as a major
block detachment strike-slip zone, controlling the escape
tectonics, the dextral shearing along this one is highly
expected. So the answer to the question put in the title of
this article is positive — we do need a dextral shift along
CSC to create dextral transpressional style in the Early
Miocene evolutionary stages and after that to extrude
east-north-eastwardly the small peripheral (periklippen)
crustal fragment as a single block. The second process
resembles to an apple seed or cherrystone (periklippen
crustal segment) pushed due to squeezing between thumb
(Central Western Carpathian crustal segment) and finger
(margin of the foreland). We can describe this tectonics
as a push-side effect (principally similar to push-up).
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Important is that this extrusion tectonics does not respect
the stress/strain kinematic models (space relations
between the stress vectors and orientation and kinematics
of activated faults). By tectonic squeezing leading to
extrusions, a rare fault kinematics within given stress field
can be triggered, encompassing the dextral shifts along
the ENE-WSW faults under the N-S compression. We can
define this as a forced kinematics, which can explain some
observed kinematic anomalies, not corresponding with our
expectations.
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Potrebujeme pri miocénnej tektonickej evolucii Zapadnych Karpat
pravostranné, s orogénom paralelné smerné posuny?

Ak uvazujeme o klasickom modeli uniku kérovych
blokov pri postupe Karpatského orogénu (obr. 1;
Ratschabacher et al., 1991), v Zapadnych Karpatoch
si vystaéime s [favostrannymi smernymi posunmi.
Na vyplnenie zalivu stenenej kdry v severoeurdpskej
platni Karpatskym orogénom sa so ziadnymi pravo-
strannymi smernymi posunmi nepocita. Napriek tomu su
v zapadnej Casti Zapadnych Karpat opisané s orogénnym
frontom subparalelné pravostranné smerné posuny
a pravostranné transpresné zony VSV — ZJZ smeru,
zaradené do spodného miocénu (obr. 2). Vysvetlenie
vzniku pravostrannej smerne posunovej kinematiky
na tychto zlomoch v procese S — J konvergencie Karpat
je komplikované a vyzaduje si rozsiahle lavotocivé (CCW)
rotacie velkych korovych blokov, nasledujuce po dextralnej
transpresnej aktivite. Ak v8ak akceptujeme koérové
rozhranie blokov Karpatsky Strizny Koridor (CSC; Marko
et al., 2013) VSV — ZJZ smeru ako dominantné, nuka
sa nam dalSie mozné rieSenie genézy pravostrannych
smernych posunov extruzivnym mechanizmom. Podla
tejto koncepcie Karpatsky Strizny Koridor po zrotovani
do VSV — ZJZ smeru spolu s blokom ALCAPA bol
tlaceny smerom k severu. Po kolizii vnutornych jednotiek
Zapadnych Karpat s predpolim, s rohom severoeuropskej
platne (cca v oblasti Myjavy) a po zastaveni moznosti
postupu orogénu k severu sa tato zoéna oslabenia
zaktivizovala ako pravostranna smerne posunova strizna

zona. Ta z juhu oddelovala k SV sa vysuvajuci pribradlovy
segment, extrudujlci do este volného priestoru pozdiz
okraja platformy (obr. 3). Severnu hranicu pribradlového
segmentu tvorili stlaéané a lavostrannému strihu vystavené
jednotky bradlového pasma (PKB), rotujuce do SV — JZ
smeru, paralelne s okrajom strmej hrany platformového
predpolia. Po definitivnom prilepeni korenov bradlového
pasma k hrane platformy a zastaveni pohybu pribradlového
segmentu sa Karpatsky Strizny Koridor zaktivizoval
v rezime lavostranného smerného posunu. Nim bola riadena
stredno-vrchnomiocénna extruzia velkého centralno-
-karpatského kérového segmentu, nachadzajuceho sa
juzne od CSC. Ale to uz je ina histdria.

Odpoved na otazku polozenu v titulku je kladna.
Pravostranné, s orogénom paralelné smerne posunové
strizné zony potrebujeme jednak na vysvetlenie spodno-
miocénneho transpresného deformacného Stylu, ale aj
na vysvetlenie stredno-vrchnomiocénnej extruzivnej
tektoniky frontalnych segmentov vnutrokarpatskych jednotiek
tlacenych k severu. Extruzivnou tektonikou tak mozno
objasnit anomalnu kinematiku zlomov, ktoré nereSpektuju
napéatovo-deformacné modely. V naSom pripade sa pri S — J
kompresii mézu extruzivnym mechanizmom aktivizovat
pravostranné smerné posuny VSV — ZJZ smeru, ide o vndtenu
kinematiku. Koncept extruzivnej tektoniky tak vysvetluje
moznost sucasnej lavostrannej smerne posunovej aktivity
PKB zény a pravostrannej smerne posunovej aktivity CSC.
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Classification and nomenclature of magmatic rocks — the Slovak edition

Presented contribution brings a comprehensive Slovak edition of classification and
nomenclature of magmatic rocks based on recommendations of the International Union of
Geological Sciences, Subcommission on the Systematics of Igneous Rocks, published in the
2nd Edition of Igneous rocks: A classification and glossary of terms (Le Maitre et al., 2002) with
some essential additions, minor improvements and proposals for the Slovak readers. As much
as 1637 appellations of various magmatic rocks are known recently, of which a total of 316 is
recommended by the IUGS Subcommission for general use, 312 are regarded as local terms,
and 413 are now considered out of date. The paper has ambitions not only to introduce a correct
Slovak transcription of English terms for Slovak users, but to bring also a review of suggested
proper names of igneous rocks with a guide for their exact classification from mineralogical and

geochemical points of view.

Key words: classification, nomenclature, magmatic rocks, IUGS, Slovak edition

Uvod

Horniny magmatického pdévodu sa vacsinou skladaju
len z obmedzeného poctu horninotvornych mineralov, ale
napriek tomu su velmi variabilné. Ich po¢et v su€asnosti
vzrastol na vy8e 1,5 tisica znamych typov. Liia sa svojim
pbvodom, procesom vzniku, farbou, textdrou, Strukturou,
mineralnym, modalnym, chemickym a normativnym
zlozenim. Medzi jednotlivymi horninami a typmi, ktoré
sa mdézu navzajom aj znacne liSit, m6zu byt vzajomné
prechody, a preto stanovenie jasnych klasifikaénych hranic
a kritérii mo6ze byt dost komplikované.

Terminoldgia hornin sa dlho vyvijala a spociatku Zivelne,
takze dnes existuje obrovsky pocet nazvov magmatickych
hornin, ktoré su definované podla mineralneho alebo
chemického zloZenia, Struktiry a zrnitosti a niekedy aj
podla geologického veku horniny. Mnoho horninovych
typov je pomenovanych podla lokality, pripadne oblasti,
kde boli po prvykrat opisané, napriklad andezit podfa
pohoria And v z&padnej &asti Juznej Ameriky, &lnoit
podla ostrova Alno vo Svédsku, dunit podla pohoria Dun
na Novom Zélande alebo komatiit podla rieky Komati
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v Juznej Afrike. Vela hornin ma nazvy odvodené z gréctiny
(napr. fonolit z gréckeho phonos — zvuk a lithos — kameni,
star§i nazov v slovencine aj znelec), latin€iny alebo z inych
svetovych jazykov (peridotit z francuzskeho slova péridot
— olivin), alebo podla mien os6b (wehrlit podia Wehrleho,
ktory analyzoval horninu). Niektoré ndzvy hornin maju
nejasny pévod pochadzajuci zo slangovych pomenovani
od banikov v davnych ¢asoch. Mnohé nazvy boli preto
duplicitné, zbyto¢né alebo tiez chybne definované.
S rozvojom modernej petrografie boli snahy vniest
do takého zmétku poriadok a uceleny systém. Zakladné
pristupy boli dva: prvy vychadzal najm& zo skuto¢ného
mineralneho zlozenia v kombinacii so zrnitostou
a Strukturou a druhy bol zalozeny na chemickom zlozeni.
Identifikacia novych hornin v su€asnosti uz nie je taka
¢asta ako v uplynulych dvoch storo€iach a petroldgia dnes
pracuje len s niekolkymi desiatkami nazvov magmatickych
hornin, ktoré su vyznamné a délezité. Moderna klasifikacia
magmatickych hornin je vysledkom niekolkoro¢nej
prace Specialnej subkomisie (Subcommission on the
Systematics of Igneous Rocks) v ramci Medzinarodného
zdruzenia geologickych vied IUGS (International Union
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of Geological Sciences) zaoberajucej sa klasifikaciou
magmatickych hornin. Zakladatefom a dlhoro¢nym
veducim subkomisie pre klasifikaciu magmatickych hornin
bol Svajciarsky petrolég Albert Streckeisen (1901 az
1998). V byvalom Ceskoslovensku sa dlhy éas pouzival
pomerne jednoduchy kvantitativne mineralogicky systém
od Bohuslava Hejtmana (1911 — 2000), tzv. Hejtmanova
tabulka magmatickych hornin.

Bol to profesor Kamenicky (1975), ktory na strankach
tohto ¢asopisu pred takmer Styridsiatimi rokmi publikoval
prvu slovensku mutaciu navrhu IUGS na klasifikaciu
a nomenklaturu plutonickych hornin, ktory vychadzal
z publikovanych névrhov predsedu subkomisie IUGS
pre systematiku magmatickych hornin (Streckeisen,
1967, 1973). Na tejto klasifikacii uz vyrastli dve generacie
slovenskych petrografov a ¢as ukazal Zivotaschopnost
medzinarodnej klasifikacie v komunikacii bez obmedzenia
hranicami. Na konci 80. rokov 20. storo€ia sa stal
predsedom subkomisie Roger W. Le Maitre z Melbournskej
univerzity a ostatné reedicie klasifikacie magmatickych
hornin vychadzaju uz pod jeho vedenim (Le Maitre et al.,
1989, 2002).

Klasifikaény systém IUGS bol dostato¢ne uvedeny aj
komentovany v pracach Kamenického a Hovorku (1980),
Hovorku (1986, 1992) a zahfha kvantitativhe mineralogicku
klasifikaciu (v tomto pripade sa oznacuje ako modalna,
pretoze vychadza z modalneho zlozenia ziskaného
planimetrickou analyzou vybrusu) vypracovanu zvlast pre
plutonické a zvlast pre vulkanické horniny a tiez chemicku
klasifikaciu, ktora je ur€enad iba pre vulkanity, pri ktorych by
sa mineralne zlozenie zistovalo velmi tazko kvéli jemnej
zrnitosti. Okrem toho sa pre niektoré magmatické horniny
pouziva klasifikacia zohladnujuca Strukturne a textiurne
vztahy.

Cielom tohto prispevku je sprostredkovat slovenskej
geologickej verejnosti najnovsiu klasifikaciu magmatickych
hornin s platnymi slovenskymi nazvami a s principmi
klasifikacie a nomenklatiry magmatickych hornin, ktora
bola vypracovana Komisiou pre slovenské nazvy hornin
pracujucou pod Slovenskou mineralogickou spolo¢nostou.

Nomenklatura a pravidla spresnujuce nazov horniny

Aj napriek tomu, Ze existuje vySe jeden a pol
tisica réznych hornin, ktoré su riadne pomenované
a klasifikované, nie je vzdy mozné uplne vyjadrit ich
geochemicky, mineralny alebo geotektonicky charakter
len prostrednictvom zakladného nazvu. Z tohto dévodu
existuju isté nomenklaturne spresnenia, ktoré doplfiuju
nazov horniny (v tomto pripade tzv. korefiovy nazov),
¢im vznika Specificky nazov horniny, ktory sa sklada
z koreflového nazvu a zo spresiujuceho privlastku.

Pouzitie spresnujuceho privlastku je v sulade s od-
porucaniami subkomisie pre klasifikaciu a nomenklaturu
magmatickych hornin.

Tieto privlastky m6zu odkazovat na rézne vlastnosti,
ktoré chceme v nazve horniny zohladnit alebo zd6raznit,
ako napr. na minerdlne zlozenie (biotitovy granit) alebo
textarne znaky (porfyricky granit), tiez chemické zlozenie

(granit bohaty na Sr), genetické znaky (anatekticky granit),
alebo na geotektonické prostredie vzniku (postorogénny
granit).

Pouzitie takého Sirokého spektra privlastkov je relativne
volné a nie su strikiné pravidla, ktoré by obmedzovali
ich tvorbu. Je vS8ak nutné mat na pamati, ze privlastok
by nemal byt v konflikte s korefiovym nazvom horniny,
napr. bezkremenny granit je antagonisticky termin.
Podobne sa nepouzivaju privliastky, ktoré vyplyvaju
zo samotného nazvu horniny, napr. plagioklasovy diorit
(diorit vzdy obsahuje plagioklas, inak by nebol dioritom
a pod.). Ak je nutné pouzit viac ako jeden privlastok
na zdéraznenie mineralneho zlozenia, privlastky maju
byt zoradené od najnizsich obsahov po najvyssie obsahy,
napr. amfibolovo-biotitovy granit obsahuje viac biotitu ako
amfibolu. V pripade, ze nie je jasny relativny pomer dvoch
mineralov, pouzije sa nazov dvojsfudovy granit (nie je
znamy pomer muskovitu a biotitu, respektive aj ked je
ich pomer v hornine vyrovnany). Privlastok zohladiujuci
mineralne zloZzenie sa pouziva spravidla vtedy, ked je
obsah urcitého mineralu vacési ako 1 %.

Pre vulkanické horniny obsahujtce sklo sa odporucaju
pouzivat nasledujuce privlastky: obsahujuci sklo alebo
S0 sklom pre horninu s obsahom skla 0 — 20 %, bohaty
na sklo pre horninu s obsahom skla 20 — 50 % a sklovity
pre horninu s obsahom skla 50 — 80 %. Magmatické
horniny s obsahom vulkanického skla va¢sim ako 80 %
maju vlastné nazvy. Rozoznavame obsidian, pemzu,
smolok a perlit. K menej beznym formam vulkanického
skla patri tachylyt, sideromelén, palagonit a havajské
vulkanické skla Péléine vlasy a Péléine sizy. Pri horninach,
ktoré boli klasifikované na zaklade chemického zlozenia
(napr. podla TAS klasifikacie), sa pritomnost skla vyjadruje
predponou hyalo- (napr. hyaloryolit, hyaloandezit a pod.).
Niektoré horniny maju $pecialne nazvy (napr. limburgit =
hyalonefelinovy bazanit).

Predpona mikro- sa pouziva na vyjadrenie plutonickej
horniny s jemnejSou zrnitostou ako zvy€ajne a tiez
na vyjadrenie zilnych jemnozrnitych variet (mikrogranit,
mikrosyenit a pod.). Takto utvorené nazvy su nadradené
inym Specialnym nazvom. Vynimkou je len dolerit, resp.
diabédz, ktoré su nadradené terminu mikrogabro (porov.
nizsie).

Predpona meta- sa pouziva na oznac¢enie horniny, ktora
bola metamorfovana, pricom sa zachovala jej magmaticka
textdra a ide stale o magmatickd horninu, ktora sa da
spolahlivo identifikovat, napr. metagranit, metabazalt,
metaandezit a pod.

Farbu horniny vystihuju pojmy leukokratny a melano-
kratny. Leukokratna hornina je svetlo sfarbena hornina
(spravidla zloZzena z felzickych mineralov) a melanokratna
je tmavo sfarbena hornina. Farba horniny sa da kvanti-
fikovat pomocou hodnoty farebného indexu, ktory
vyjadruje objemové zastupenie tmavych minerélov.
Farebny index sa oznacuje ako M a je definovany ako
obsah tmavych mineralov v hornine M” = M (obj. %) okrem
apatitu, muskovitu, primarnych karbonatov a podobnych
mineralov, ktoré sa na ucely hodnotenia farebného indexu
povazuju za bezfarebné.
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Suvislost farebného indexu a pojmov leukokratny,
melanokratny a inych je zrejma z tab. 1. V petrologickej
praxi sa vSak Casto stretneme s odliSnymi intervalmi
farebného indexu, ktorych pouzivanie je znacne
subjektivne. Vo vSeobecnosti vdak mozno konstatovat,
ze leukokratna hornina je svetlejSie sfarbena (leukokratny
granit alebo skratene leukogranit je svetlejSi ako bezny
granit) a melanokratna hornina je tmavsie sfarbena
(melanokratny syenit alebo skratene melasyenit je tmavsi
ako bezny syenit).

Specifikom slovenského nazvoslovia magmatickych
hornin je pouzitie privlastkov s priponami -icky/-icka/-ické
a -ovy/-ova/-ové, napr. olivinicky bazalt vs. olivinovy bazalt,
granaticky andezit vs. granatovy andezit, nefelinicky
syenit vs. nefelinovy syenit a pod. Aj napriek tomu, Ze oba
tvary su v slovencine pripustné, komisia odporuca pouzivat
privlastky s priponami -ovy/-ové/-ové, ktoré su nadradené.
Vynimku tvoria pridavné mena, pri ktorych sa nepouziva
koncovka -ovy/-ova/-ové (napr. alkalicky, anatekticky,
pyroklasticky, magmaticky, orogénny), a tiez pridavné
mena kremenny, sludnaty (resp. dvojsludovy) a pod.

Tab. 1
Nazvy farebného indexu (Le Maitre et al., 2002)
Colour index terms (Le Maitre et al., 2002)

Nazvy farebného indexu Rozsah M~
hololeukokratny 0-10
leukokratny 10-35
mezokratny 35-65
melanokratny 65-90
holomelanokratny 90 - 100

Klasifikacia magmatickych hornin

Slovenska nomenklatira a klasifikdcia magmatickych
hornin vychadza z odporuc¢ani Subkomisie pre systematiku
magmatickych hornin IUGS, pric¢om zohladriuje aj Specifika
slovenského jazyka. Snahou je vytvorenie slovenského
variantu platnej klasifikacie a nomenklatiry magmatickych
hornin, ktora zahffia pyroklastické horniny, karbonatity,
horniny s melilitom, horniny s kalsilitom, kimberlity,
lamproity, horniny s leucitom, lamprofyry, charnockity,
plutonické horniny a vulkanické horniny. Tieto rozdielne
skupiny magmatickych hornin sa klasifikuju podla odliSnych
parametrov a vlastnosti: modalna klasifikacia zalozena
na r6znej velkosti pyroklastov (pyroklastické horniny),
klasifikacia podla modalneho a mineralneho zlozenia
(QAPF klasifikacia plutonitov a vulkanitov, ultramafické
horniny, horniny s melilitom, horniny s kalsilitom, horniny
s leucitom, charnockity), klasifikacia podla celohorninového
zlozenia (TAS klasifikacia vulkanitov, karbonatity),
kombinovana klasifikacia podfa mineralneho a chemického
zloZenia a podla texturnych vztahov (kimberlity, lamproity,
lamprofyry).

V starSej slovenskej literatire sa horniny magmatického
p6vodu Casto oznacovali terminom eruptivne horniny.
Tento starSi nazov odporuc¢ame nepouzivat a priklaname

sa k nazvu magmatické horniny. Termin eruptivny je
vyznamovo blizky terminu vulkanicky (erupcia vulkanu
a pod.) a pri pouziti v suvislosti s magmatickymi horninami
by mohlo ddjst k nedorozumeniam.

Pyroklastické horniny

Tu uvedené klasifikacie su ¢isto deskriptivne.
Zakladom je polymodalna klasifikacia pyroklastickych
hornin (obr. 1) zohladhujuca velkosti pyroklastov (Fisher,
1966). Pyroklasty su dezintegrované ulomky rézneho
materialu vznikajuce pocas vulkanického procesu
a takto vzniknuté spevnené horniny zlozené zo 75 %
z pyroklastov su pyroklastické horniny. Ak maju viac ako
75 % pyroklastov, ale su nespevnené, nazyvame ich tefra.
Ak je dezintegrovany material uz postihnuty alteraciou
alebo ak prekonal transport, potom ho oznacujeme ako
prepracované pyroklastikum alebo epiklastikum. Suhrnne
su to v8etky horniny vznikajuce v dbésledku vulkanickej
¢innosti a naslednych procesov po ne;j.

V klasifikacii pyroklastickych hornin pyroklasty mensie
ako 2 mm tvoria vulkanicky popol, velkosti 2 — 64 mm su
lapilly (j. €. lapillus) a pyroklasty va¢sSie ako 64 mm su bloky
alebo bomby. Bloky boli v ¢ase svojho vzniku v spevnenom
stave a maju ostrohranné tvary a bomby boli v ¢ase svojho
vzniku v Ciasto¢ne alebo Uplne roztavenom stave a maju
zaoblené tvary. Ich spevnené ekvivalenty sa uvadzaju
na obr. 1 a v tab. 2.

Tufy sa dalej rozdeluju na litické tufy (prevaha horninovych
ulomkov), vitritické tufy (prevaha ulomkov vulkanického
skla), kryStalové tufy (prevaha ulomkov krystélov).

Terminom tufit sa zvyknu oznacovat horniny obsahujlce
pyroklasticky, ako aj epiklasticky material. Subkomisia
odporuca, aby sa termin tufit pouzival len v ramci limitov
uréenych v tab. 2. Tufity najéastejSie vznikaju napadanim
pyroklastického materialu do vodného prostredia.

bloky a bomby
(>64 mm)

aglomerat
(bomby)

75

pyroklasticka
brekcia (bloky)

75

tufova brekcia

25 25

lapillovy tuf

. lapillit
lapilly popol
(64 - 2 mm) 25 75 (<2 mm)
Obr. 1. Klasifikacia polymodalnych pyroklastickych (vulkano-

klastickych) hornin na zaklade proporcionalneho zastupenia
pyroklastov réznej velkosti (Fisher, 1966).

Fig. 1. Classification of polymodal pyroclastic (volcaniclastic)
rocks based on the proportions of pyroclasts with various sizes
(Fisher, 1966).
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Tab. 2
Terminy odporucané subkomisiou pre zmieSané pyroklasticko-epiklastické horniny podia Schmida (1981)
Terms recommended by Subcommission for mixed pyroclastic-epiclastic rocks after Schmid (1981)

Priemerna velkost Pyroklastik Tufity Epiklastika
klastov v mm yrokiastikum (zmes pyroklastik a epiklastik) (vulkanické a/alebo nevulkanické h.)
aglomerat tufitovy kongl it
icka i ufitovy konglomerat, , .
o pyroklasticka brekcia tufit):)vé bgrekcia konglomerat, brekcia
lapillit
2
(popolovy) tuf hrubozrnny tufitovy pieskovec pieskovec
1/16
jemnozrnny tufitovy siltovec siltovec
1/256

tufitovy ilovec, bridlica

ilovec, bridlica

mnozstvo pyroklastického

materialu 100 % - 75 %

75 % —25 % 25%—-0%

Nazvy pyroklastickych uloZzenin sa mdzu blizSie spresnit
pouzitim iného vhodného privlastku, ako napriklad padany
tuf, tokovy tuf, bazaltovy lapillovy tuf, jazerny tuf, ryolitovy
popol alebo soptichovy aglomerat. Tieto terminy mbzu byt
nahradené Cisto genetickymi terminmi ako hyaloklastity
alebo hyalotufy predstavujucimi pyroklastické horniny,
ktoré vznikli kontaktom vulkanického materialu a vody
(podmorské/subglacialne erupcie). Podobnym genetickym
terminom su uloZeniny bazalnych privalov.

Mnoho vulkanolégov a petrolégov tiez hojne pouziva
termin ignimbrit, ¢o je spevneny tuf vznikajici ulozenim
pyroklastickych prudov a pozostavajuci zo specenych
krystélov a fragmentov hornin v zédkladnej hmote zlozenej
z ulomkov vulkanického skla. ZloZzenim zodpoveda kyslym
az intermediarnym horninam. Niekedy sa za ignimbrit
povazuje kompletny vertikalny profil, kde na baze lezia

CaO

kalciokarbonatit

20 20
magneziokarbonatit ferokarbonatit
MgO 50 FeO+Fe,0,+MnO

Obr. 2. Chemicka klasifikacia karbonatitov zalozena na hmot. %
oxidov (Wooley a Kempe, 1989). Pouziva sa pre karbonatity
s obsahom SiO, < 20 %. Karbonatity s obsahom SiO, > 20 %
su silikokarbonatity.

Fig. 2. Chemical classification of carbonatites using wt.%
oxides (Wooley and Kempe, 1989). This classification is used
for carbonatites with SiO, content less than 20 %. Carbonatites
in which SiO, > 20 %, are silicocarbonatites.

pyroklastické nahromadeniny, nad nimi je ulozeny material
pyroklastického prudu a vo vrchnej Casti je pyroklasticky
spad reprezentovany vulkanickym popolom.

Karbonatity

Klasifikacia karbonatitov je zalozena na celohorni-
novom chemickom zloZeni (obr. 2). Pouziva sa vtedy, ked
sa neda urcit modalne zlozenie alebo ked su karbonaty
komplexnym tuhym Ca-Fe-Mg roztokom. Chemicka
klasifikacia sa da pouzit len pre karbonatity s obsahom
SiO, < 20 %. Ak je obsah SiO, > 20 %, hornina sa
oznacuje ako silikokarbonatit. DetailnejSiu chemicku
klasifikaciu kalciokarbonatitov, magneziokarbonatitov
a ferokarbonatitov uvadza Harmer a Gittins (1997) a Le
Bas (1999).

Karbonatity su vylevné aj plutonické magmatické
horniny. Podla mineralneho zlozenia bez ohladu na pévod
rozoznavame tieto karbonatity:

kalcitovy karbonatit — hlavnym mineralom je kalcit;
hrubozrnny kalcitovy karbonatit je sévit a stredne az
jemnozrnny je alvikit;

dolomitovy karbonatit — hlavny karbonatovy mineral
je dolomit; ako synonymum sa mdze pouzit termin
beforsit. Termin rauhaugit oznacujuci jemnozrnnu varietu
sa odporuca nepouzivat;

ferokarbonatit s hlavnym karbonatovym mineralom
bohatym na Fe;

natrokarbonatit — zlozeny z Na, K a Ca karbonatov;
v sucasnosti sa takato hornina nachadza na jedinom ¢innom
natrokarbonatitovom vulkdne Oldoinyo Lengai v Tanzanii.
Zatial nepozname plutonicky ekvivalent natrokarbonatitu.

Horniny s melilitom

Tato klasifikacia sa pouziva pre horniny s modalnym
obsahom melilitu > 10 %. Melilit (Ca,Na),(Al,Mg,Fe?*)
(Si,Al),0O; sa vyskytuje len v horninach silne nedosytenych
Si a modalny obsah melilitu je vzdy vy$Si ako modalny
obsah foidov, ak ich hornina obsahuje. VSeobecny nazov
pre plutonické horniny s obsahom melilitu je melilitolit
a vulkanicka hornina s obsahom melilitu je melilitit.
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Melilitolity su klasifikované podla obsahu mineralov.
Melilitolity s prevahou foidov (melilit < foidy) a s obsahom
foidov > 10 % sa klasifikuju v QAPF diagrame ako melilitové
foidolity. Va&sina melilitolitov ma vS8ak obsah mafickych
mineralov > 90 % a potom sa klasifikuju podla mineralneho
zlozenia ako pyroxénové melilitolity.

Okrem melilitu obsahuju melilitolity aj dalSie
charakteristické mineraly ako perovskit, olivin, halyn,
nefelin a pyroxén. Ak je obsah tychto mineralov v hornine
> 10 % a obsah melilitu < 65 %, pouzivaju sa pri ich
nomenklature Specifické nazvy podla charakteristického
mineralu, ako napriklad afrikandit (s perovskitom), kugdit
(s olivinom), okait (s hauynom), turjait (s nefelinom)
a uncompahgrit (s pyroxénom). Ak hornina obsahuje este
treti Specificky mineral s obsahom > 10 %, potom je nazov
tvoreny pomocou privlastku (magnetitovo-pyroxénovy
melilitolit, kde prevlada pyroxén nad magnetitom). Melilitolit
s obsahom melilitu > 65 % je ultramelilitolit.

Vulkanické melilitity sa klasifikuju dvomi spésobmi.
Ak je mozné zistit ich modalne zloZenie, pouziva sa
modalna klasifikacia (obr. 3) — (Streckeisen, 1978) alebo
QAPF klasifikacia pre vulkanické horniny, kde sa tieto
horniny premietaju do pola foiditu (obr. 7, pole 15c),
a pridavné meno melilitovy predchadza vhodnému nazvu
foidu (napr. melilitovy nefelinit, kde hlavny foid je nefelin).
Ak sa neda urcit modalne zlozenie, pouZzije sa chemicka
TAS klasifikacia vulkanickych hornin (obr. 8, pole foiditu).

Horniny s kalsilitom

Horniny s obsahom kalsilitu (KAISiO,) sa skladaju
z klinopyroxénu, kalsilitu, leucitu, melilitu, olivinu
a flogopitu. Su to prevazne vulkanické horniny, ktoré dostali
svoje pomenovanie podla Specifického mineralneho

Mel

olivinovy
melilitit

10 10
/ vulkanické horniny s melilitom \
Ol Cpx

Obr. 3. Modalna klasifikacia vulkanickych hornin s obsahom
melilitu (Streckeisen, 1978) zaloZzena na obsahu melilitu (Mel),
olivinu (Ol) a klinopyroxénu (Cpx).

Fig. 3. Modal classification of volcanic rocks comprising melilite
after Streckeisen (1978), based on the modal composition
of melilite (Mel), olivine (Ol) and clinopyroxene (Cpx).

zlozenia. Mafurit obsahuje klinopyroxén, kalsilit, olivin
a sklo; katungit obsahuje leucit, kalsilit, melilit, olivin
a sklo; venanzit obsahuje vSetky v uvode vymenované
mineraly a neobsahuje sklo a coppaelit obsahuje flogopit,
klinopyroxén, kalsilit a melilit (Mitchell a Bergman, 1991).
Vulkanicka hornina s kalsilitom, bez leucitu alebo melilitu
sa mbze pomenovat aj ako kalsilitit.

Plutonicky ekvivalent je pyroxenit zlozeny prevazne
z klinopyroxénu, kalsilitu, leucitu, melilitu, olivinu a flogopitu.

Horniny s obsahom Kkalsilitu aj leucitu tvoria tzv.
kamafugitovi sériu (kamafugity), ktora je v podstate
prechodnou sériou medzi kalsilititmi, melilititmi a leucititmi,
a v8etky horniny tejto série su geneticky prepojené.
Ich nomenklatura vychadza z mineralneho zlozenia (tab. 3).

Kimberlity

Kimberlity su subvulkanické ultradraselné ultramafické
hybridné horniny s vyraznou porfyrickou Struktirou. Maju
velmi nizky obsah SiO, (len 25 — 35 hmot. %) a vysoky
obsah MgO (30 — 35 hmot. %) a tiez TiO, (3 — 4 hmot. %).
Kimberlity sa rozdeluju do dvoch skupin (Smith et al., 1985;
Skinner, 1989; Le Maitre et al., 2002). Kimberlity skupiny |
(tzv. archetypové kimberlity) koreSponduju s horninami
z oblasti Kimberley v JAR a v minulosti sa oznacovali
ako bazaltové kimberlity (Wagner, 1914). Skupina Il
koreSponduje s tzv. sludnatymi resp. lamproitovymi
kimberlitmi v zmysle Wagnera (1914). Charakteristika
kimberlitov sa uvadza podla Mitchella (1995).

Skupina | — kimberlity

Tieto archetypové kimberlity predstavuju (ultra)
draselné ultramafické horniny bohaté na CO, s vyraznou
nerovnomerne zrnitou textdrou. Makrokrysty (velké
krystaly 0,5 az 10 mm v priemere), v niektorych
pripadoch az megakrysty (1 az 20 cm v priemere) su
rozptylené v jemnozrnnej zakladnej hmote. Makrokrysty
az megakrysty, z ktorych su niektoré xenokrysty, su
zastupené alotriomorfnym olivinom (charakteristicka
a dominantna zlozka), Mg ilmenitom, pyropovym
granatom, diopsidom, flogopitom, enstatitom, chromitom
chudobnym na Ti, £ diamantom. V zakladnej hmote je
pritomny idiomorfny az hypidiomorfny olivin 1l + monticellit
+ flogopit + perovskit + spinel (Mg ulvéspinel-Mg chromit-
-ulvéspinel-magnetit) + apatit + karbonat + serpentinové

Tab. 3
Nomenklatura série kamafugitov (Le Maitre et al., 2002)
Nomenclature of the kamafugitic rock series
(Le Maitre et al., 2002)

Historicky nazov Odporucany nazov

Mafurit Olivinovo-pyroxénovy kalsilitit
Katungit Kalsilitovo-leucitovo-olivinovy melilitit
Venanzit ﬁzbi:i?y;;gzﬁﬁtﬁitovo-olivinovo-
Coppaelit Kalsilitovo-flogopitovy melilitit
Ugandit Pyroxénovo-olivinovy leucitit
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mineraly. Mnoho kimberlitov obsahuje tiez poikilitické
sludy patriace do barnatej série flogopit-kinoSitalit.
Z akcesorickych mineralov su zastupené Ni sulfidy a rutil.
Nahradenie primarneho olivinu, flogopitu, monticellitu
a apatitu sekundarnymi serpentinovymi mineralmi
a kalcitom je beznym javom pri kimberlitoch.

Skupina Il — kimberlity

Tato skupina sa tiez oznacuje ako sludnaté kimberlity —
orangeity a predstavuje (ultra)draselné peralkalické (Na,O
+ K50 > Al,O3) horniny bohaté na H,O s charakteristickou
pritomnostou makrokrystov az mikrofenokrystov flogopitu.
Zaoblené makrokrysty olivinu a idiomorfné primarne
krystaly olivinu su bezné, ale nie su dominantné. Pritomna
je tiez jemnozrnna matrixova sluda (tetraferiflogopit-
-flogopit), diopsid, egirin bohaty na Ti, chromit, magnetit,
ilmenit, Sr-REE perovskit, apatit bohaty na Sr, monazit,
K-Ba titanaty (skupina hollanditu), Nb rutil + kalcit
+ dolomit + ancylit, + REE karbonaty, serpentinové mineraly.
FrakcionovanejSie typy m6zu obsahovat matrixovy sanidin,
richterit a Zr silikaty (zirkdn, wadeit, kimzeyitovy granat).

Lamproity

Klasifikacia lamproitov je zalozena na mineralnom
a chemickom zlozeni. Lamproity su ultradraselné
a peralkalické magmatické horniny, kioré sa obycajne
vyskytuju vo forme dajok alebo malych intrizii.

Z hladiska mineralneho zlozenia su charakteristické
velmi Sirokym rozpatim (5 — 90 obj. %) typickych primarnych
mineralov, ako je flogopit bohaty na Ti a chudobny na Al
(TiO, 2 — 10 %; Al,O3 5 — 12 %) vystupujuci vo forme
fenokrystov, tetraferiflogopit bohaty na Ti v poikilitickej
zakladnej hmote (TiO, 5 — 10 %), draselny richterit bohaty
na Ti (TiO, 3 — 5 %), forsteritovy olivin, diopsid chudobny
na Al a Na (Al,O3 < 1 %, Na,O < 1 %), nestechiometricky

Tab. 4

Nomenklatira lamproitov podla Mitchella a Bergmana (1991)
Nomenclature of lamproites after Mitchell and Bergman (1991)

Historicky nazov | Odporu¢any nazov

Wyomingit Diopsidovo-leucitovo-flogopitovy lamproit

Orendit Diopsidovo-sanidinovo-flogopitovy lamproit

Madupit Diopsidovo-madupitovy* lamproit

Cedricit Diopsidovo-leucitovy lamproit

Mamilit Leucitovo-richteritovy lamproit

Wolgidit Diopsidovo-leucitovo-richteritovo-
-madupitovy* lamproit

Fitzroyit Leucitovo-flogopitovy lamproit

Verit Hyaloolivinovo-diopsidovo-flogopitovy
lamproit

Jumillit Olivinovo-diopsidovo-richteritovo-madupitovy*
lamproit

Fortunit Hyaloenstatitovo-flogopitovy lamproit

Cancalit Enstatitovo-sanidinovo-flogopitovy lamproit

*madupitovy — obsahujuci poikiliticky flogopit v zakladnej hmote

leucit bohaty na Fe (Fe,O3 1 — 4 %) a sanidin bohaty na Fe
(Fe,O3 1 — 5 %). Na klasifikaciu nie je potrebna pritomnost
vSetkych vymenovanych mineralov. Podla prevladajucich
dvoch alebo viacerych mineralov je potom tvoreny nazov
lamproitu. VedlajSie a akcesorické mineraly v lamproitoch
su priderit, wadeit, apatit, perovskit, magneziochromit,
magnetit bohaty na Ti, jeppeit, armalcolit, $€erbakovit,
ilmenit a enstatit.

Ako lamproit sa nemdéze klasifikovat hornina
obsahujuca primarny plagioklas, melilit, monticellit, kalsilit,
nefelin, alkalicky zivec bohaty na Na, sodalit, nosean,
hailyn, melanit, Sorlomit a kimzeyit.

Okrem tychto rozsiahlych mineralogickych kritérii musi
lamproit spifiat aj striktné chemické kritéria:

1. molarny pomer K,O/Na,O > 3 typicky pre ultra-
draselné horniny,

2. molarny pomer K,O/Al,O5 > 0,8, ¢asto > 1,

3. molarny pomer (K;O + Na,O)/Al,O5; > 1 typicky
pre peralkalické horniny,

4. FeO a CaO < 10 hmot. %, TiO, 1 — 7 hmot. %,
Ba > 2 000 ppm (oby¢&ajne > 5 000 ppm), Sr> 1 000 ppm,
Zr > 500 ppm a La > 200 ppm.

V minulosti sa lamproity povazovali za lamprofyrové
horniny bohaté na draslik a hor¢ik, ktorych chemické
zloZzenie zodpovedd magme lamproitového zlozZenia.
Dnes su klasifikované samostatne (tab. 4) a vSetky staré
pomenovania odvodené vacsinou podia lokalit vyskytu su
dnes neplatné a nahradili sa novymi nazvami vystihujicimi
ich mineralne zlozenie. Ich novy nazov je vzdy zlozeny
zo slova lamproit a z pridavnych mien utvorenych z nazvov
mineralov, ktoré obsahuje (napr. staré pomenovanie
wyomingit bolo nahradené diopsidovo-leucitovo-
-flogopitovym lamproitom alebo staré pomenovanie orendit
bolo nahradené diopsidovo-sanidinovo-flogopitovym
lamproitom). VSetky platné nazvy lamproitov (zatial ich
pozname 11) sa uvadzaju v nomenklature podia Mitchella
a Bergmana (1991).

Lamprofyry

Lamprofyry su r6znoroda skupina magmatickych
hornin, ktoré sa od normélnych magmatickych hornin
nedaju jednoducho odlisit len na zaklade chemického
zlozenia. ObycCajne sa daju odliSit na zdklade tychto
texturnych, mineralogickych a chemickych kritérii
(Le Maitre, 2002):

1. oby€ajne vystupuju vo forme dajok alebo malych
intruzii,

2. su porfyrické, mezokratne az melanokratne
(M” =35 - 90), ojedinele holomelanokratne (M" > 90),

3. Zivce a/alebo foidy sa vyskytuju striktne len
v zakladnej hmote,

4. obsahuju vzdy porfyrické vyrastlice mafickych
mineralov ako biotit (alebo Fe-flogopit) a/alebo amfibol
a niekedy aj pyroxén,

5. Gasto javia znamky hydrotermalnej alteracie olivinu,
pyroxénu, biotitu a plagioklasu,

6. ako primarne fazy v lamprofyre tiez nachadzame
kalcit, zeolity a iné hydrotermalne mineraly,
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Tab. 5
Klasifikdcia a nomenklatura lamprofyrov zaloZzena na mineralnom zlozeni (modifikované podia Streckeisena, 1978)
Classification and nomenclature of lamprophyres based on mineral composition (modified after Streckeisen, 1978)

Svetlo sfarbené mineraly Prevladajuce tmavé mineraly
ivec foid biotit > hornb_lend, J_r giopsidovy hornblend, dio_pgidovy augit, | hnedy amfibol_, T_i-augit, olivin,
augit, * olivin + olivin biotit
or > pl - minetta vogesit -
pl > or - kersantit spessartit -
or > pl zivec > foid - - sannait
pl > or zivec > foid - - camptonit
- sklo alebo foid - - monchiquit

Tab. 6
Mineralégia hlavnych skupin vulkanickych hornin s leucitom? (Le Maitre et al., 2002)
Mineralogy of the main groups of leucite-bearing rocks? (Le Maitre et al., 2002)

Hornina Klinopyroxén Leucit Plagioklas Sanidin® Olivin
Leucitit ano ano nie nie >10 %
Tefritovy leucitit ano ano plagioklas > sanidin ano
Fonolitovy leucitit ano ano plagioklas < sanidin ano
Leucitovy tefrit ano ano ano nie <10 %
Leucitovy bazanit ano ano ano nie >10 %
Leucitovy fonolit ano ano nie ano nie

atieto horniny mézu obsahovat aj nefelin
byratane exsolu¢nych produktov

7. lamprofyry su horniny s vysokym obsahom K,O
a/alebo Na,O, H,O, CO,, S, P,Os; a Ba v porovnani
s horninami podobného mineralneho zlozenia (napr.
lamproitmi).

Dnes sa uz neodporuc¢a pouzivat termin lamprofyrovy
klan, do ktorého v minulosti okrem lamprofyrov patrili
aj lamproity a kimberlity, pretoze dnes su posledné
dve vymenované skupiny uz klasifikované samostatne.
Aj alndit a polzenit, ktoré sa podvodne povazovali
za melilitové lamprofyry, podla najnovsej klasifikacie
magmatickych hornin (Le Maitre, 2002) sa zaraduju medzi
horniny obsahujuce melilit.

Odporu¢ana nomenklatira lamprofyrov, ktora
bola modifikovana na zaklade udajov publikovanych
Streckeisenom (1978), je v tab. 5. Miernu Upravu klasifikacie
lamprofyrov navrhol Tappe et al. (2005) a doplnil do IUGS
klasifikacie ultramafické lamprofyry damtjernit (damkjernit)
a aillikit. Damtjernit obsahuje z tmavych minerélov
bezny olivin a flogopit, menej klinopyroxén a zo svetlych
mineralov minoritny, ale esencialny foid a alkalicky zivec.
Z akcesorickych mineralov je pritomny spinel, ilmenit,
rutil, perovskit, o Ti obohateny granat, titanit, apatit
a primarny karbonat. Aillikit obsahuje z tmavych minerélov
bezny olivin a flogopit a je bohaty na primarny karbonat.
Z akcesorickych mineralov obsahuje spinel, ilmenit,
rutil, perovskit, o Ti obohateny granat, apatit a zriedkavo
monticellit. Medzi ultramafické lamprofyry opatovne zaradil
alnait.

Horniny s leucitom

Tato skupina hornin sa klasifikuje a pomenuva v zmysle
pravidiel nazvoslovia vulkanitov v QAPF diagrame (obr. 7)
s pouzitim pridavného mena leucitovy alebo predlozkového
spojenia s leucitom. Horniny zodpovedajice v QAPF
diagrame foiditom sa nazyvaju leucitity a rozdeluju sa
na 3 podskupiny: fonolitovy leucitit, tefritovy leucitit
a leucitit (sensu stricto). PodrobnejSia klasifikacia
a mineralne zlozenie hornin s leucitom sa uvadza v tab. 6.

Charnockity

Tato klasifikacia sa méze pouzit iba vtedy, ked
je zrejmé, ze hornina patri k charnockitom, ktoré
charakterizuje pritomnost ortopyroxénu (alebo fayalitu
a kremenfa) a v mnohych horninach tiez pritomnost
perthitu, mezoperthitu alebo antiperthitu (Streckeisen,
1974, 1976). Charnockitové horniny ¢astokrat asociuju
s noritmi a anortozitmi a su Uzko spéaté s predkambrickymi
terénmi. Niekedy su silne deformované a rekrystalizované
a pripominaju skér metamorfované horniny. Napriek tomu
si zachovali zndmky svojho magmatického pévodu a su
klasifikované v rdmci magmatickych hornin.

Klasifikacia je zalozena na modalnom zlozeni v QAP
trojuholniku, pri¢om koordinaty su: Q — modalny kremeni,
A — modalny perthit (hlavna zlozka alkalického zivca),
A — P linia — modalny mezoperthit (rovnaky obsah perthitu
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Tab. 7
Nomenklatura charnockitovych ho

Mineralia Slovaca, 47 (2015)

rnin (Le Maitre, 2002)

Nomenclature of charnockitic rocks (Le Maitre, 2002)

%’?)::;F VSeobecny nazov Specialny nazov

2 g’rg‘;ft’ym"éno"o'a"‘a""ky Alkalicky charnockit
Ortopyroxénovy granit Charnockit

4 Ortopyroxénovy granodiorit | Opdalit (charno-enderbit)
Ortopyroxénovy tonalit Enderbit

6 Ortopyroxénovo-alkalicky _
syenit

7 Ortopyroxénovy syenit -
Ortopyroxénovy monzonit | Mangerit

o | Sromyrodnory

10 Ortopyrpxénovy diorit, _
anortozit (M < 10)

kvarcolit

granitoidy
bohaté na
kremen

a plagioklasu Anyy_s0) a P — modalny antiperthit (hlavna
zlozka je kysly az stredne bazicky plagioklas Angy_s
a vedlajSia zlozka je kysly plagioklas Ang_40). Charnockity
s obsahom mezoperthitu sa nazyvaju m-charnockity
(m je znacka pre mezoperthit).

Charnockit (sensu stricto) je ortopyroxénovy granit
a nachadza sa v poli 3a a 3b (obr. 4) v QAPF klasifikacii
plutonickych hornin. Platnd nomenklatira ostatnych
charnockitovych hornin je v tab. 7.

Modaina QAPF klasifikacia plutonickych hornin (M < 90 %)

Modalna klasifikécia plutonickych hornin je zalozena
na relativnych podieloch skupin mineralov, ktorych modalne
(objemové) zastupenie potrebujeme poznat. Felzické
mineraly tvoria v tejto klasifikacii Styri samostatné skupiny:

Q — kremen, tridymit, cristobalit,

A — alkalické zivce — ortoklas, mikroklin, perthit,
anortoklas, sanidin, albit (Any_s),

P — plagioklas (Ans_y00), Skapolit,

Obr. 4. QAPF modalna klasifikacia

granit plutonickych hornin podla Streckeisena
N % (1976). Vrcholy dvojitého trojuholnika
syeno- | monzo- %4_ su Q =_kremer"1, A = alkalicl(y ii\_/ec,
aBalicko-Fivoovy granit | granit - P =plagioklas a F = foidy (feldSpatoidy).
alkalicko-zIveovy ! kremenny diorit Diagram sa nesmie pouzivat pri hor-
kr‘fmer,‘“f 20 135 635 90 20 kremenné gabro ninach, ktoré maju obsah mafickych
syentt L T kremenny | kremenny anortozit  mineralov va&si ako 90 %. Malé schéma
remenn monzodior 9 . . " - .
alkalicko-Zivcovy svenit }': monzonit remenné diorit Vlayo J.e QAPF .dlagram S ozna_cen*ymvl
syenit 5 syemt | monzogabre. ab polami (Streckeisen, 1976). Polia 6* aZ
’ b& / syenit | monzonit \ e\ —{{agngzh 10" sui presytené Si a polia 6” az 10°
\ syenit \ monzonit wonzediort / sU nedosytené Si varianty poli 6 az
alkalicko-Zivcovy s foidom s foidom monzogabro ) 10. Mala schéma vpravo je predbezna
syenit 10 50 10 diorit s foidom QAPF klasifikacia plutonickych hornin
s foidom ¢ foidovy gabro s foidom  na terénne pouzitie podia Streckeisena
m ]OIdO\-’)’ monzodiorit Q anortozit s foidom (1976)

monzosyenit L . -

¥ foidové Fig. 4. QAPF modal classification of

L
o/ 17 8

monzogabro

]

[ I
A o

6 7|

12

O
L] \\% P 60
[T

plutonic rocks after Streckeisen (1976).
The corners of the double triangle
are Q = quartz, A = alkali feldspar,
P = plagioclase and F = feldspathoid.
Diagram must not be used for rocks
with the mafic mineral content greater

syenitoid
than 90 %. Small scheme to the left

foidolit

50

foidowvy
dioritoid a
gabroid

is QAPF diagram with marked field
numbers (Streckeisen, 1976). The
fields 6* to 10* are Si oversaturated and
fields 6" to 10" are Si undersaturated
variants of the fields 6 to 10. Small
scheme to the right is preliminary
QAPF classification of plutonic rocks
for field use after Streckeisen (1976).

foidovy
syenitoid
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F — foidy (zéstupcovia zivcov) — nefelin, leucit, kalsilit,
analcim, sodalit, nosedn, haiyn, kankrinit a pseudoleucit.

Mafické mineraly a im pribuzné su:

M — sludy, pyroxén, olivin, opakové mineraly,
akcesorické mineraly (napr. zirkdn, apatit, titanit), epidot,
allanit, granat, melilit, monticellit a primarne karbonaty.

Ak hornina obsahuje menej ako 90 modalnych %
mafickych minerdlov, klasifikuje sa podla obsahu
felzickych mineralov Q + A + P alebo A + P + F (kremen
nie je v koexistencii s foidmi) tak, ze sa ignoruje modalny
obsah mafickych mineralov (M) a ostatné tri parametre
sa normalizuju na 100 %. Normalizované hodnoty
sa potom vynasaju do vrchnej alebo spodnej trojuholnikovej
Casti QAPF diagramu pre plutonické horniny (obr. 4).

Jednoduchsi spdsob klasifikacie je pouzitie modalnych
percent do P — plagioklasového pomeru, ktory sa pocita
zo vztahu: P = 100 x P/(A + P).

Plagioklasovy pomer je v QAPF diagrame
reprezentovany subvertikalnymi liniami, ktoré maju
konstantny pomer alkalickych Zivcov oproti plagioklasom.
Hodnota Q zostava rovnaka ako pri prvom spdsobe
klasifikacie.

Obdobne sa postupuje pri klasifikacii hornin v spodnej
casti QAPF diagramu pre plutonické horniny, ktoré
neobsahuju kremen, ale foidy (F) (obr. 4).

Ak nie je k dispozicii presné modalne zloZenie horniny
a nemdze sa pouzit QAPF klasifikacia plutonickych hornin,
pouzije sa jej zjednodusena verzia (obr. 4 vpravo) podla
Streckeisena (1976), kde sa jednotlivé obsahy mineralov
urCuju odhadom (napr. v teréne). Pri tejto klasifikacii
sa mbze namiesto jedného slova s priponou -oid pouzit aj
pridavné meno spolu so slovom hornina, napr. granitoidna
hornina (granitoid) alebo syenitoidna hornina (syenitoid).
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Horniny v poli alkalického zivcového granitu mnohi
autori nazyvaju peralkalicky granit. Subkomisia UGS
odporuca, aby sa termin peralkalicky granit pouzival len
pre granity, ktoré obsahuju sodny amfibol a/alebo pyroxén.
Do pola alkalicko-zivcového granitu spada aj alaskit. Tento
termin sa pouziva pre svetlo sfarbeny alkalicko-zivcovy
granit s M < 10 %. Termin granit sa pouziva v roznych
vyznamoch. V americkej a anglickej literature sa pod
tymto terminom rozumie len syenogranit (obr. 4, pole 3a)
a do pola monzogranitu (obr. 4, pole 3b) patri len adamellit
a kremenny monzonit. V eurdpskej literatdre pojem granit
zahfha obe subpolia (obr. 4, pole 3a — 3b) syenogranit aj
monzogranit. Subkomisia IUGS podla najnovsej klasifikacie
(LeMaitre et al., 2002) odporu¢a druhy model a su€asne
odporuca termin adamellit nepouzivat, pretoze jeho vyskyt
sa dokonca nevztahuje ani na masiv Adamello, kde bol
pbévodne definovany (Streckeisen, 1976). NajrozSirenejSou
horninou v poli granodioritu (pole 4) je granodiorit
obsahujuci oby€ajne oligoklas (Anyy_30), zriedkavejsie
andezin (Ansy_s0). Na odliSenie bezného granodioritu
od vzacneho granogabra sluzi bazicita plagioklasu,
ktora je v granodiorite v rozmedzi Any_s5 a v granogabre
Ansg_100- Termin tonalit (obr. 4, pole 5) sa pouziva
bez ohladu na to, ¢&i je alebo nie je pritomny hornblend.
Trondhjemit a plagiogranit (pouzivany hlavne ruskymi
petrologmi) je svetlo sfarbeny tonalit (M < 10 %).

Pri pomenudvani hornin s pridavnym menom foidovy
(obr. 4, pole 11, 12, 13, 14) sa pouzije nazov konkrétneho
foidu, ktory v hornine prevlada (napr. nefelinovy syenit
alebo sodalitovy syenit a pod.). Termin agpait je
v8eobecnym terminom pre nefelinové syenity, ktoré
charakterizuje molekularny pomer (Na,O + K,0)/Al,05 > 1),
vysoky obsah Na, Fe, Cl a Zr a nizky obsah Mg a Ca.

Plg Plg
AMORTOZITY _ ) ANORTOZITY
anortozit anortozit
2 N 7 Y
(LEUKO-} (LEUKO-)
_________________________________ 65 L) WN6Y_
b gabro Jivinové gab
., , gabro homblendové gabronorit aino o ;
GABROIDY gabronorit pyroxénovo-homblendové gabro norit olivinovy gabronorit troktolit GABROIDY
norit 5 gabro/gabronorit/norit 35 olivinovy norit
__________________________ 2 - W
- N
) homblendovy pyroxenit s pyroxénovy hornblendit s
(MELA-) plagioklasom plagioklasom (MELA-)
R [ ) \ / A\ /o 10 W0,
ULTRAMAFICKE /\ AY | / ultramafické horminy =~ s plagioklasom ULTRAMAFICKE
HORNINY Px £ /= Hbl Px o1 HORNINY
: Plg Plg
p}u'r_l:xunit s hom!:llendit forit _’ gabronorit gabro
plagioklasom s plagioklasom
klinopyroxénovy | ortopyroxénové
norit gabro
10 /L 10
3 pyroxenit s plagioklasom
Opx Cpx

Obr. 5. Modalna klasifikacia gabroidnych hornin zalozena na obsahu plagioklasu (PIg), pyroxénu (Px), olivinu (Ol), ortopyroxénu (Opx),
klinopyroxénu (Cpx) a hornblendu (Hbl) podla Streckeisena (1976). Horniny spadajuce do sivych trojuholnikovych poli v klasifikaénych
diagramoch mézu byt dalej rozdelené v klasifikaénom diagrame, ku ktorému smeruju Sipky.

Fig. 5. Modal classification of gabbroic rocks based on the proportions of plagioclase (Plg), pyroxene (Px), olivine (Ol), orthopyroxene
(Opx), clinopyroxene (Cpx), and hornblende (Hbl) (after Streckeisen, 1976). Rocks falling in the shaded areas of either triangular diagram
may be further subdivided according to the diagram pointed to by the arrows.
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Termin agpait je dnes strikine viazany len na peralkalicky
nefelinovy syenit, v ktorom sa nachadza cely rad kom-
plexnych Zr a Ti mineralov, ako napr. eudialyt. Na pouzitie
terminu agpait nestaci len vyskyt jednoduchych mineralov
Zr a Ti ako zirkén a ilmenit. Termin agpaitovy sa nesmie
zamienat s terminom peralkalicky, ako sa ¢asto pouzival.
Pre oligoklasovy nefelinovy syenit (obr. 4, pole 12)
sa mbze pouzit termin miaskit. Miaskit je leukokratna
varieta biotitového nefelinového syenitu, ktory obsahuje
oligoklas (Anyy_3,) a perthitovy ortoklas. Pomenovany
je podla lokality Miask v limenskych horach na Urale.
Pre augitovy syenit alebo monzonit (obr. 4, pole 7 a 8)
sa mbze pouzivat termin larvikit.

V QAPF diagrame pre plutonické horniny sa v poli
blizko vrcholu P klasifikuju spolu gabro, diorit a anortozit
(obr. 4, pole 10). Anortozit ma obsah mafickych mineralov
< 10 %, gabro > 10 % a tvoria ho plagioklasy bazicity
Ansy — Anygo. Diorit ma obsah M > 10 % a obsahuje
kyslejSie plagioklasy ako gabro (Any— Ansy). Gabroidné
horniny (sensu lato) sa v tomto poli blizSie klasifikuju
na zaklade obsahu ortopyroxénu, klinopyroxénu, olivinu
a hornblendu (obr. 5). Na rovhakom principe sa rozliSuju

dunit

harzburgit wehrlit

Therzolit

L., 40
olivinovy

ortopyroxenit . .
olivinovy websterit

ortopyroxenit

N\ websterit /

dunit

vSetky typy plutonickych hornin v QAPF diagrame, kde sa
v rovnakom poli nachadza gabro a diorit (napr. monzodiorit
a monzogabro, foidovy diorit a foidové gabro a iné).

Pre nefelinové gabro sa pouziva termin theralit
a pre analcimové gabro té$init. Gabro sa detailnejSie
klasifikuje podla obr. 5. Gabroidné horniny — gabra (sensu
lato) sa dalej delia podfa modalneho obsahu ortopyroxénu,
klinopyroxénu, plagioklasu a hornblendu. Patri sem gabro
(sensu stricto) zlozené z plagioklasu a klinopyroxénu,
norit (plagioklas a viac ortopyroxénu ako klinopyroxénu),
troktolit (plagioklas a olivin), gabronorit (plagioklas
a rovnaké mnozstva oboch pyroxénov), ortopyroxénové
gabro (plagioklas a klinopyroxén s malym mnozstvom
ortopyroxénu), klinopyroxénovy norit (plagioklas
a ortopyroxén s malym obsahom klinopyroxénu)
a hornblendové gabro (plagioklas a hornblend s obsahom
pyroxénu < 5 %). Pre strednozrnné gabro, ktoré ma
velkost zfn medzi bazaltom a gabrom, sa mézu pouzit
dva synonymné ndzvy: dolerit alebo diabédz, pripadne
mikrogabro. Prvé dve synonyma su vSak vhodnejSie.
Dolerit (diabaz) sa sklada z plagioklasu, pyroxénu
a opakovych mineralov tvoriacich spravidla ofiticku texturu.

PERIDOTIT

olivinovy
klinopyroxenit

PYROXENIT

klinopyroxenit

PERIDOTIT
pyroxénovy hornblendovy
At PYroxénovo- o
peridotit “bexoblendovy peridotit . o
peridotit Obr. 6. Modalna klasifikacia ultra-
mafickych hornin zalozena na obsahu
40 I/ e olivinu (Ol), ortopyroxénu (Opx),
olivinovy olivinovy klinopyroxénu (Cpx), ’pyroxe’nu.(Px)
pyroxenit olivinovo- olivinovo- hornblendit PYROXENIT a hornblendu (Hbl) podla Streckeisena
-hornblendovy | -pyroxénovy HORNBLENDIT (1973).

it pyroxenit hornblendit . Fig. 6. Modal classification of ultramafic
pyroxem X Vi hornblendit rocks based on the proportions of olivine
10 I I 90 I_-il ----------------------- (QI), orthopyroxene (Opx), clinopyroxene
Px hornblendovy pyroxénovy b (Cpx), pyroxene (Px) and hornblende

pyroxenit hornblendit

(Hbl) after Streckeisen (1973).
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Ak je pritomny aj olivin, je to olivinovy dolerit, ak kremen,
ide o kremenny dolerit. Magmaticka hornina zlozena
z hornblendu a plagioklasu do 10 modalnych % sa vola
hornblendit s plagioklasom a magmaticka hornina zlozena
z pyroxénu a plagioklasu do 10 modalnych % je pyroxenit
S plagioklasom.

Foidovy monzodiorit a foidové monzogabro (obr. 4,
pole 13) mézu byt blizSie identifikované foidom, ktory v nich
prevlada (napr. nefelinové monzogabro alebo nefelinovy
monzodiorit). A termin essexit je mozné pouzit ako syno-
nymum pre nefelinovy monzodiorit aj nefelinové monzogabro.

Foidolit v spodnej €asti QAPF diagramu (obr. 4, pole
15) mbze reprezentovat svetlo sfarbena hornina zlozena
takmer vyhradne z foidov. Jej konkrétne pomenovanie
vyplyva z nazvu dominantného foidu. Napr. nefelinolit
obsahuje nefelin a klinopyroxén a jeho varietami su
ijolit (30 — 70 % nefelinu), urtit (> 70 % nefelinu s egirin-
-augitom, bez zivcov) a melteigit (melanokratna varieta
s 10 — 30 % nefelinu). Nefelinolit je faneritickym
ekvivalentom afanitického az sklovitého nefelinitu.

alkalicko-ziveovy
kremenny

V najnovsej verzii QAPF klasifikacie pre plutonické
horniny sa objavil aj termin kvarcolit pre horninu, v ktorej
viac ako 90 % felzickych mineralov tvori kremeri.

Modalna klasifikacia ultramafickych hornin (M < 90 %)

Ak je hornina faneritickd a obsahuje viac ako 90 %
mafickych mineralov, klasifikuje sa podla modalneho
obsahu mafickych mineralov (obr. 6). Tieto horniny su
ultramafické a skladaju sa v podstate takmer vyhradne
z olivinu, ortopyroxénu, klinopyroxénu, hornblendu a niekedy
z biotitu, malého obsahu granétu, plagioklasu a spinelu.
Peridotity sa od pyroxenitov odliSuju vy$Sim obsahom
modalneho olivinu (> 40 %). Medzi hlavné typy peridotitov
patri dunit, harzburgit, Iherzolit a wehrlit. Pyroxenity sa
dalej delia na ortopyroxenity, websterity a klinopyroxenity.
Ak obsahuje ultramafickd hornina menej ako 5 % granatu,
plagioklasu alebo spinelu, je to peridotit s grantom,
plagioklasom alebo so spinelom. Ak je obsah vyssi ako 5 %,
je to granatovy, plagioklasovy alebo spinelovy peridotit.
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Obr. 7. Modalna QAPF klasifikacia
vulkanickych hornin (Streckeisen,
1978). Vrcholy dvojitého trojuholnika
sU: Q = kremen; A = alkalicky Zivec;
P = plagioklas a F = foid. Nesmie
sa pouzit na klasifikaciu hornin,
v ktorych je obsah mafickych
mineralov M > 90 %.
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Fig. 7. Modal QAPF classification
of volcanic rocks (Streckeisen, 1978).
The corners of the double triangle
are: Q = quartz; A = alkali feldspar;
P = plagioclase and F = felspathoid.
The diagram must not be used
for the rocks with modal composition
of mafic minerals M > 90 %.
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Tab. 8
OdliSenie bazaltu a andezitu podla farebného indexu a obsahu
SiO, v hmot. % (Streckeisen, 1978)
Distinction of basalt and andesite according to colour index
and wt.% SiO, (Streckeisen, 1978)

Farebny index SiO, hmot. %

obj. % hmot. % <52 > 52
>35 > 40 bazalt melanoandezit
<35 <40 leukobazalt andezit

Modalna QAPF klasifikacia vulkanickych hornin (M < 90 %)

Klasifikacia vulkanickych hornin (obr. 7) zalozena
na modalnom zlozeni sa pouziva vtedy, ked je zrejmé,
ze ide o vulkanicku, afanitick horninu, a ked sa da
urcit jej modalne zlozenie. Jej principy su rovnaké ako
pri QAPF klasifikacii plutonickych hornin.

Pri pomenovani vulkanickych hornin obsahujucich
alkalicky zivec (obr. 7, polia 2, 6 a 6°) sa pouzije konkrétny
nazov alkalického zivca (napr. sanidinovy ryolit pre
alkalicko-Zivcovy ryolit). Obdobne ako pri plutonickych
horninach sa termin peralkalicky ryolit (obr. 7, pole 2)
pouziva len pre ryolity, ktoré obsahuju alkalicky amfibol
a/alebo alkalicky pyroxén. Pole ryolitu (obr. 7, polia 3a
a 3b) je rozdelené do dvoch poli, priom termin ryolit
zahfia obe polia. Liparit sa pouziva ako jeho synonymum.
Termin ryodacit sa pouziva pre horniny, ktoré su prechodné
medzi ryolitom a dacitom bez konkrétneho umiestnenia
v samostatnom poli. PGvodne boli na klasifikaciu ryodacitov
dvojznacne vyuzivané polia 2b a 4 na obr. 7. Alkalicko-
-Ziveovy trachyt, trachyt a latit (obr. 7, polia 6, 7 a 8), ktory
neobsahuje modalny foid, ale m6ze obsahovat nefelin
v normativnom zlozeni, sa potom méze klasifikovat aj ako
alkalicko-Zivcovy trachyt s nefelinom, trachyt s nefelinom
a latit s nefelinom (obr. 7, polia 6°, 7" a 8°). Termin
peralkalicky trachyt sa pouzije len pre trachyt s alkalickym
amfibolom a/alebo pyroxénom a nemal by sa nahradzat
pojmom alkalicky trachyt.

NajrozsirenejSimi vulkanickymi horninami su bazalt
a andezit, ktoré sa v QAPF klasifikacii vulkanickych
hornin (obr. 7) premietaju do pola 9 a 10. Odliduju sa
podla farebného indexu, kde je limitom 40 hmot. % alebo
30 obj. % a obsah SiO, 52 hmot. % (tab. 8). ZloZenie
plagioklasu (s limitom Ansg) je na tento U¢el menej vhodné,
lebo ¢asto andezit obsahuje fenokrysty labradoritu (Ansy_7o)
alebo bytownitu (An;y_gy). NavySe pri andezite a bazalte
je velmi naro€né stanovit ich presné modalne zlozenie,
preto sa pri ich klasifikacii (napr. v TAS diagrame) viac
vyuziva chemické zlozenie.

Fonolit (obr. 7, pole 11) m6ze dostat svoj privlastok
podla prevladajuceho foidu, ktory obsahuje (napr. leucitovy
fonolit, leucitovo-nefelinovy fonolit s prevahou nefelinu
nad leucitom a pod.). Fonolit s alkalickym amfibolom
a/alebo pyroxénom je peralkalicky fonolit (obr. 7, pole 11).
Najmenej beznym v prirode je tefritovy fonolit (obr. 7, pole
12). Bazanit, tefrit, fonolitovy bazanit a fonolitovy tefrit
sa liSia obsahom normativneho olivinu (obr. 7, polia 13, 14),
ktory je pri tefrite alebo fonolitovom tefrite menej ako 10 %.

Foidit (sensu lato) zahffia fonolitovy foidit, tefritovy
foidit, bazanitovy foidit a foidit (sensu stricto) (obr. 7, polia
15a, 15b a 15¢). Prvé tri obsahuju viac ako 60 modalnych
% foidov a foidit (sensu stricto) viac ako 90 modalnych %
foidov. OdliSenie tefritového foiditu a bazanitového foiditu
je obdobné ako pri horninach s korenovym slovom bazanit
a tefrit v nazve na zaklade obsahu normativneho olivinu,
ktory je pri tefritovom foidite mensi ako 10 modalnych %.
Korerové slovo foidit (sensu lato) (obr. 7, pole 15) mbze
byt nahradené konkrétnym foidom, ktory je v hornine
dominantny (napr. fonolitovy nefelinit, fonolitovy leucitit,
tefritovy leucitit, bazanitovy nefelinit alebo nefelinit, leucitit
a analcimit).

Horniny s leucitom sa skladaju z leucitu, klinopyroxénu,
plagioklasu a sanidinu. NajdélezitejSim vedlajSim
mineralom je v nich olivin. Obsahuju len malo alkalickych
ziveov a blizSie sa klasifikuju v QAPF diagrame pre vul-
kanické horniny v poli foiditu podla celkového obsahu foidov
a pomeru alkalickych zivcov a plagioklasu. Vo fonolitovom
leucitite tvoria foidy 60 — 90 % vSetkych svetlo sfarbenych
mineralov a alkalické zivce prevladaju nad plagioklasom.
Tefritovy leucitit ma rovnaky obsah foidov ako fonolitovy
leucitit (60 — 90 %), ale prevlada pri nich plagioklas
nad alkalickym zivcom. Leucitit (sensu stricto) ma
obsah foidov 90 — 100 % a leucit je vyhradnym foidom
v tomto type vulkanickej horniny. Leucitit tiez na rozdiel
od dvoch predchadzajucich typov obsahuje olivin (> 10 %)
a neobsahuje Zziadny plagioklas ani alkalicky Zzivec.
Detailné mineralne zlozenie hlavnych vulkanickych hornin
obsahujucich leucit, ktoré sa klasifikuju v spodnej €asti
dvojitého Streckeisenovho trojuholnika (APF), sa uvadza
v najnovsej klasifikacii magmatickych hornin (Le Maitre,
2002) a tvori samostatnu skupinu (porov. tab. 6).

Ak nie je k dispozicii presné modalne zlozenie
vulkanickej horniny alebo jej celohorninova chemicka
analyza, pouzije sa zjednoduSena verzia QAPF klasifikacie
vulkanickych hornin navrhnuta Streckeisenom (1976) —
(obr. 7 vpravo). V tejto klasifikacii sa pouziva pripona -oid
(napr. trachytoid), ak vyjadrujeme nazov horniny jednym
slovom, alebo pomocou privlastku, ak za nim nasleduje
slovo hornina (napr. trachytoidna hornina).

TAS klasifikacia vulkanickych hornin

NajpouzivanejSou chemickou klasifikaciou je
klasifikacia afanitickych vulkanickych hornin — TAS
diagram (obr. 8), ktorého akronym vznikol zo zaciatoénych
pismen zloziek vynasanych na oboch osiach (Total Alkali
vs. Silica). Je to klasicky karteziansky variaény diagram,
kde na horizontalnej osi je obsah SiO, v hmot. % a celkovy
obsah alkalii na vertikalnej osi je reprezentovany suctom
Na,O + K,O v hmot. % (Le Bas et al., 1986). TAS diagram
je len deskriptivny a nema ziadny geneticky vyznam.
Mbzu sa v nom klasifikovat aj horniny obsahujuce sklo.
V TAS diagrame sa mézu klasifikovat len nepremenené
horniny s obsahom H,O* < 2 % a obsahom CO, < 0,5 %.
Pripustna je tiez klasifikacia metavulkanitov, ktoré podlahli
nizkemu stupfiu metamorfézy (Sabine et al., 1985).
Pred vynaSanim do diagramu vSak musi byt celohorninova
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analyza prepocitana na 100 % (bez obsahu H,O a CO,),
a ak je potrebné, treba vypodcitat aj obsah niektorych
normativnych mineralov.

Postup vypoc¢tu normativneho zlozenia a skratky
vSetkych vyznamnych normativnych mineralov v anglickom
jazyku uvadza Winter (2010), Phillpots a Ague (2009)
a v slovenskom jazyku Ondrejka (2014).

Trachybazalt (obr. 8) sa deli na hawaiit, kde Na,0-2 =
K,0, a draselny trachybazalt, kde Na,O-2 < K,0. Obdobne
bazaltovy trachyandezit s vy$S§im obsahom sodika
(Nay0-2 = K,0) je mugearit a s vy$8im obsahom draslika
(Nay,0-2 < K,0) je $o8onit. Terminy absarokit, banakit
a SoSonit sa pouzivaju pre spolo¢né pomenovanie série
vysoko draselnych variet bazaltového trachyandezitu.
Trachyandezit s vy$S§im obsahom sodika je benmoreit
a s vySSim obsahom draslika latit. Bazanit a tefrit sa liSia
obsahom normativneho olivinu, ktory je pri bazanite
ol > 10 % a pri tefrite ol < 10 %. Obdobne trachyt a trachydacit
sa lidia normativnym zastupenim kremena, ktoré je vySsie
pri trachydacite. Do pola foiditu spadaju vSetky vulkanické
horniny, v ktorych foidy zaberaju viac ako 60 % vSetkych
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Obr. 8. Chemicka klasifikacia vulkanickych hornin zalozena
na celkovom obsahu alkalii (Na,O + K,O hmot. %) a obsahu
SiO, (hmot. %) — (Le Bas et al., 1986). Horniny spadajuce
do sivého pola sa dalej blizSie klasifikuju podla tabulky, ku ktorej
smeruje Sipka. Linia medzi polom foiditu a bazanitu a tefritu je
Ciarkovanad, lebo su potrebné dalSie kritéria na oddelenie tychto
horninovych typov. Znacky: o/ = normativny olivin; g = normativny
100 * Q/(Q + or + ab + an).

Fig. 8. Chemical classification of volcanic rocks using TAS (total
alkali—silica diagram) (after Le Bas et al., 1986). Rocks falling
in the shaded areas may be further subdivided as shown in the
table pointed to by the arrow. The line between the foidite field
and the basanite—tephrite field is dashed to indicate that further
criteria must be used to separate these types. Abbreviations:
ol = normative olivine; g = normative 100 * Q/(Q + or + ab + an).

svetlych mineralov, a pomenuvaju sa podla prevladajuceho
foidu, napr. ako nefelinit alebo leucitit.

Do klasifikacného pola foiditu v TAS diagrame
sa premietaju aj melilitové horniny. Na ich odliSenie
od foiditov sa pouzivaju samostatné Specifické kritéria
zaloZzené na normativnom a chemickom zlozeni, ktoré sa
uvadzaju vyssie.

Okrem nazvov zakladnych a bezne sa vyskytujlcich
hornin v TAS diagrame sa m6zu pouzivat aj nazvy variet,
napr. oceanit (melanokratny pikritovy bazalt), ktory
sa sklada z pocetnych fenokrystov olivinu a mensieho
mnozstva augitu v zdkladnej hmote zlozenej z augitu
a plagioklasu (Lacroix, 1923).

Niektoré vulkanické horniny so zvySenym obsahom
MgO, ako napr. pikrit, komatiit, mejmecit a boninit, sa v TAS
diagrame nepremietaju do jedného konkrétneho pola,
ale spadaju do viacerych poli, napr. foiditu, pikrobazaltu
a bazaltu. Pri takychto horninach je potom potrebné najskor
preverit, Ci nejde o Specialne typy vulkanitov, kym ich
pomenujeme ako foitit, pikrobazalt alebo bazalt. Pouziva
sa na to chemicka klasifikacia, ktora ich blizSie Specifikuje
na zaklade obsahu SiO,, MgO, Na,0 + K,O a TiO, (obr. 9).
Boninit méa obsah SiO, > 52 %, MgO > 8 % a TiO, < 0,5 %.
Mejmecit a komatiit maju obsah SiO, v intervale 30 az
52 hmot. %, MgO > 18 % a Na,O + K,0 < 2 %. Navzajom
sa odliSuju obsahom TiO,, ktory je v komatiite < 1 %
a v mejmecite > 1 %. Pikrit ma obsah SiO, tiez v intervale
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Obr. 9. Chemicka klasifikacia a odliSenie ,vysokohore¢natych”
vulkanickych hornin, boninitu, mejmecitu, komatiitu a pikritu
(Le Bas, 2000). Ak hornina spada do Sedého pola v TAS diagrame
(horny diagram) a ma zvySeny obsah MgO, treba skontrolovat,
¢i nejde o komatiit, mejmecit a pikrit, a to skor, ako sa pomenuje
foidit, pikrobazalt alebo bazalt. Obdobne, ak ma hornina viac ako
52 hmot. % SiO,, treba skontrolovat, ¢i splfia kritéria na klasifikaciu
boninitu.

Fig. 9. Chemical classification and separation of the “high-Mg”
volcanic rocks boninite, komatiite, meimechite and picrite (after
Le Bas, 2000) prior to using the TAS classification. If a rock falls
in the shaded rectangle of the TAS (upper) diagram and have
a high MgO content, check in the lower diagram to see that it is
not a komatiite, meimechite or picrite, before naming it as a foidite,
picrobasalt or basalt. Similarly, a rock with SiO, > 52 % should be
checked to see that it is not a boninite.
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30 — 52 hmot. %, MgO > 12 % a Na,O + K,0 < 3 %. Kerr
a Arndt (2001) tiez navrhuiju, aby sa pri klasifikacii komatiitu
neprihliadalo striktne len na chemické zlozenie, ale aj
na jeho typicku spinifexovu Strukturu a odporucaju,
aby boli ako komatiit ozna¢ené len horniny s tymto typom
Struktury. Predide sa tomu, Ze niektoré pikrity bez prislusnej
Struktary budu klasifikované ako komatiit.

Ostatné vulkanické horniny okrem pikritu, komatiitu,
mejmecitu, boninitu a nefelinitu sa klasifikuju priamo
v TAS diagrame (obr. 8). Bazalt mbze byt alkalicky alebo
subalkalicky podla stupfa nasytenia SiO,. Alkalicky
bazalt obsahuje normativny nefelin (ne) a subalkalicky ho
neobsahuje. DetailnejSiu klasifikaciu bazaltov na zaklade
modalneho zlozenia urobili Yoder a Tilley (1962) a nazvali
ju bazaltovy tetraéder. Bazaltové horniny su v diagrame
klasifikované na zéklade normativneho obsahu kremena
(q), hypersténu (hy), olivinu (ol) a nefelinu (ne). Podla
obsahu normativnych mineralov rozozndvame kremenny
tholeiit (@ a hy normativny), olivinovy tholeiit (ol a hy
normativny) a alkalicky bazalt (ne normativny).

Tato klasifikacia vSak nie je sucastou klasifikacie
publikovanej Le Maitrom et al. (2002), preto ju neuvadzame.

V poli ryolitu v TAS diagrame (obr. 8) mdze byt
aj peralkalicky ryolit, ktory ma peralkalicky index
(Na,O + K,0)/Al,O5 molarny pomer) vacsi ako 1. Trachyt
a trachydacit sa odliSuju obsahom normativneho kremena
(q), ktorého hodnota je pri trachydacite > 20 % a pri trachyte
< 20 %. Trachyty a fonolity mézu byt aj peralkalické,
ak maju peralkalicky index vaési ako 1. Peralkalicky
ryolit a trachyt sa dalej delia podla vzajomného pomeru
AlL,O; a FeO (celkové Fe ako FeO) — (MacDonald, 1974)
na komenditovy ryolit = komendit, komenditovy trachyt,
pantelleritovy ryolit = pantellerit a pantelleritovy trachyt
(obr. 10). Nevyhodou TAS diagramu je, ze je zalozeny
na mobilnych prvkoch, a preto jeho pouzitie mbze viest
k nespravnej klasifikacii alterovanych hornin. Vhodnou
alternativou je preto vyuzitie nemobilnych prvkov alebo ich
pomerov. Pearce (1996) navrhol ndhradu k TAS diagramu
(tzv. proxy TAS diagram) s vyuzitim pomerov Nb/Y vs.
Zr/Ti, ktora obsahuje obdobné polia ako TAS diagram
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Obr. 10. Klasifikacia trachytov a ryolitov do komenditového
a pantelleritového typu na zaklade obsahu Al,O3 a celkového obsahu
Fe ako FeO (MacDonald, 1974). Koordinaty lavého spodného okraja
Giary su 0,45 a 5,0 a pravého horného okraja 10,98 a 19,0.

Fig. 10. Classification of trachytes and rhyolites into comenditic and
pantelleritic types using the Al,O5 versus total iron as FeO diagram
(after MacDonald, 1974). The coordinates of the bottom left of the line
are (0.45, 5.0) and the top right are (10.98, 19.0).

Mineralia Slovaca, 47 (2015)

a umoznuje spolahlivejSie vyuzitie aj pre silicifikované
alebo metasomaticky zmenené vulkanity (obr. 11).

Pre sériu andezitu-dacitu a Na bohatého ryolitu,
ktora sa vyskytuje v niektorych magmatickych oblukoch,
sa pouziva termin adakit. Tato séria je charakteristicka
vysokymi obsahmi Sr, vysokymi pomermi Sr/Y, La/Yb
a negativnymi anomaliami Nb, Ti a Zr.

Specifické typy hornin a lokalne nézvy

V zmysle najnov$ej klasifikacie a nomenklatury
magmatickych hornin (Le Maitre et al., 2002) sa vo
vedeckej a v odbornej literatire moézu pouzivat aj lokalne
nazvy niektorych typov hornin. Patria sem napr. agpaitické
horniny opisané z alkalického zvrstveného komplexu
llimaussaq v Gronsku, kakortokit, ktory v zmysle QAPF
klasifikacie predstavuje nefelinovy syenit s eudialytom
a arfvedsonitom s kumulatovou a zvrstvenou texturou,
a tiez naujait (nefelinovo-sodalitovy syenit s eudialytom)
s typickou poikilitickou Struktdrou (Ussing, 1912). Nordmarkit
je varieta alkalicko-zivcového syenitu s kremerfiom, ktory
je zlozeny najmé& z mikroperthitu a minoritného biotitu,
alkalického amfibolu alebo pyroxénu (Brégger, 1890). Tiez
sem mozno priradit jacupirangit (alkalicky klinopyroxenit)
zlozeny najméa z augitu bohatého na Ti a s minoritnym
podielom magnetitu bohatého na Ti, nefelinu, apatitu,
perovskitu a melanitového granatu (Derby, 1891). Patria
sem tiez horniny opisané z alkalického a karbonatitového
komplexu AInd vo Svédsku. Borengit je zilna ultradraselna
hornina s najvy$8im obsahom K,O a zlozena v podstate
len z draselného Zivca, s minoritnym podielom fluoritu.
Z akcesorickych mineralov bol identifikovany apatit
a pyrit (Eckermann, 1960). Alnéit (melilitovy ultramaficky
lamprofyr, cf. Tappe et al., 2005) je ultramaficka, extrémne
SiO, nenasytena hornina s fenokrystami flogopitu az biotitu,
olivinu a augitu v zakladnej hmote zlozenej z melilitu (¢asto
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Obr. 11. Proxy TAS diagram nemobilnych prvkov (upravené podia
Pearce, 1996, 2014, a Floyd a Winchester, 1975).

Fig. 11. An immobile element-based TAS proxy diagram (modified
after Pearce, 1996, 2014 and Floyd and Winchester, 1975).
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alterovany na kalcit), augitu a/alebo biotitu s minoritnym
obsahom spinelu, ilmenitu, perovskitu, granatu, apatitu
a kalcitu (Rosenbusch, 1887; Tappe et al., 2005). Podobne
tiez polzenit nazvany podla nemeckého nazvu rieky
Plougnice v Cechach (Scheumann, 1913) bol v minulosti
klasifikovany ako lamprofyr. Dnes sa zaraduje do skupiny
hornin s melilitom, obsahuje tiez nefelin a neobsahuje
ziadny augit. Ma dve variety: modlibovit a vesecit, ktoré
sa liSia pritomnostou monticellitu (Scheumann, 1913).
Do tejto skupiny hornin mozno tiez zaradit durbachit, ktory
v QAPF klasifikacii predstavuje jemno- az strednozrnny
melanokratny syenit (melasyenit) s biotitom, hornblendom
a megakrystami ortoklasu v zakladnej hmote zlozenej
z plagioklasu Aniy_3, (oligoklas) a menSieho podielu
kremena (Sauer, 1892). Medzi Specifické typy hornin
celkom urcite patri aj sanukit, ¢o je enstatitovy Mg
bohaty andezit s TiO, > 0,5 hmot. %, niekedy zaradovany
k boninitom. Specifickd hornina s lokalnym nazvom
opisand zo Slovenska je pincinit, ktory v zmysle
QAPF klasifikacie predstavuje sklovity ortopyroxénovy
granodiorit-tonalit, a je zlozena z kremena, draselného
zivca, plagioklasu, ortopyroxénu, ilmenitu a intersticialneho
silikatového skla s pomerom skla a mineralov priblizne
1 : 1. Pincinit bol pomenovany podla maarovej Struktury
Pincind pri Lu€enci na juznom Slovensku. Vznikol
tepelnym ucinkom bazaltového rezervoaru na okolité
kérové horniny (Huraiova et al., 2005).

Podakovanie. Praca bola podporena grantovym projektom
agentury KEGA (014UK-4/2013). NaSa vdaka tiez patri
recenzentovi RNDr. |. Broskovi, DrSc.
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Classification and nomenclature of magmatic rocks — the Slovak edition

Slovak classification and nomenclature of magmatic
rock reproduces the classification recommended by the
Subcommission on Systematics of Igneous Rocks (IUGS) and
takes into account Slovak lingual particularities. Distinct rock
groups are classified according to different parameters and
properties: classification based on polymodal composition
(pyroclastic rocks — Fig. 1), classification according to modal
and mineral compositions (QAPF classification for plutonic
and volcanic rocks — Fig. 4 and Fig. 7, ultramafic rocks —
Fig. 6, melilite-bearing rocks — Fig 3, kalsilite-bearing rocks —
Tab. 3, leucite-bearing rocks — Tab. 6, charnockites — Tab. 7),
classification based on whole rock chemical composition
(TAS diagram for volcanic rocks — Fig. 8, carbonatites —
Fig. 2) and combined classification according to mineral
and chemical composition and texture relations (lamproites
— Tab. 4, lamprophyres — Tab. 5, kimberlites divided into
the group | kimberlites, which corresponds to archetypal
rocks from Kimberly, and the group Il corresponding to
micaceous or lamprophyric kimberlites — orangeites). Terms
recommended by Subcommission for Mixed Pyroclastic-
-Epiclastic Rocks are in Tab. 2. Some fields in the QAPF
classification for plutonic rocks are further explained and
synonyms are labeled. In this classification, one field near
the P vertex includes three rock names — gabbro, diorite
and anorthosite (Fig. 4, field 10). They can be distinguished
according to mafic minerals content and plagioclase
bazicity. Anorthosite has < 10 % of mafic minerals, gabbro
> 10 % composed by plagioclases with Angg—An,q,. Diorite
has > 10 % of mafic minerals and less basic plagioclases

than gabbro (Any—Ans). Gabbroic rocks (sensu lato) can
be further subdivided according to modal composition of
orthopyroxene, clinopyroxene, olivine and hornblende
(Fig. 5). All types of magmatic rocks in QAPF diagram
with prefix before root names of diorite and gabbro can be
distinguished according to the same principle. The same
situation also pertains to andesite and basalt, which are
classified in one field of the QAPF classification for volcanic
rocks. Distinction of basalt and andesite is according to
a colour index and wt.% SiO, (Tab. 8). TAS diagram (Fig. 8)
is the most famous variation diagram used for chemical
classification of volcanic rocks. Some fields in the TAS
diagram need further calculation of modal composition
to separate trachyte from trachydacite and tephrite from
basanite. Peralkaline rhyolite and trachyte (with peralkaline
index AN/K > 1 can also be classified in the rhyolite and
trachyte fields. Their subdivision into comenditic and
pantelleritic types is possible in the Al,O4 versus total iron
as FeO diagram (Fig. 10). “High Mg” volcanic rocks, like
boninite, komatiite, meimechite and picrite (Fig. 9), must
be separated prior to using the TAS classification. A great
disadvantage of the TAS diagram is its utilization only
for unaltered or very slightly metamorphosed volcanic
rocks. For silicified and metamorphosed volcanic rocks,
it is recommended to use a proxy TAS diagram based on
incompatibile elemental ratios Nb/Y vs. Zr/Ti, which has
fields similar to those in the classical TAS diagram (Fig. 11).
An updated correlation of the colour index — M” with terms
melanocratic and leucocratic is listed in Tab. 1.
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Statny geologicky dstav Dionjza Stiira dostal
Cenu ministra zivotného prostredia

The State Geological Institute of Dionjz Stir was awarded the Prize of Minister
of Environment of the Slovak Republic

HENRIETA GACKOVA 5
Statny geologicky ustav Dionyza Stura, Mlynska dolina 1, 817 04 Bratislava

Abstract: On the occasion of the World Day of Environment, the State Geological Institute of Dionyz Stir (SGIDS) was awarded
the Prize of Minister of Environment of the Slovak Republic. The SGIDS obtained this appraisal owing to its successful and
unsubstitutable activities, done over the course of 75 years of its functioning in the field of Slovak geology and environmental
protection. The prize was taken over by the SGIDS Director Ing. Branislav Zec, CSc. Among 31 awarded, two other SGIDS
employees have got an acknowledgement: RNDr. P. Lucivjansky — the Certificate of Merit of the Minister of Environment of the
Slovak Republic (SGIDS Regional Centre SpiSska Nova Ves) and Mrs Maria Marcekova (SGIDS Regional Centre KoSice) — the
Letter of Thanks of the Minister of Environment of the Slovak Republic.

Key words: State Geological Institute of Dionyz Stur, Minister of Environment of the Slovak Republic, awards

Statny geologicky Ustav Dionyza Stura dostal
5. 6. 2015 vyznamné rezortné vyznamenanie, Cenu
ministra zivotného prostredia, ktoré mu udelil pri
prilezitosti Svetového dna zivotného prostredia minister
zivotného prostredia Ing. Peter Ziga, PhD.

Toto vyznamné ocenenie ziskal Statny geologicky
ustav Dionyza Stura ako prejav uznania za Uspes$né
a nezastupitelné 75-ro¢né pbésobenie v slovenskej
geoldgii. Rezortné ocenenie prevzal z ruk ministra

zivotného prostredia riaditel ététnqho geologického
ustavu Dionyza Stura Ing. Branislav Zec, CSc.

Pri prilezitosti Svetového dfia zivotného prostredia
odovzdal minister zivotného prostredia SR Ing.
Peter Ziga, PhD., spolu 31 oceneni za mimoriadne
vysledky a dlhodobé aktivity v ochrane zivotného
prostredia a starostlivosti on. Jedenast cien udelil
minister zivotného prostredia jednotlivcom a 2 ceny
kolektivom pdsobiacim v tejto oblasti. Cena ministra

2 B

- s e

Obr. 1. VSetci oceneni pri prilezitosti Svetového dna Zivotného prostredia. Foto L. Martinsky.

Fig. 1. All awarded persons on the occasion of the World Day of Environment, 5 June 2015. Photo L. Martinsky.
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zivotného prostredia sa udeluje ako nefinancné Cestné
ocenenie za mimoriadne vysledky alebo dlhoroény
prinos v starostlivosti o Zivotné prostredie a za rozvoj
environmentalistiky uz od roku 1999. Minister zivotného
prostredia SR udeluje cenu na zaklade odporucania
osobitnej hodnotiacej komisie.

Druhé najvy$sie rezortné vyznamenanie — Cestné
uznanie ministra zivotného prostredia — udelil minister

Obr. 2. Riaditel SGUDS Ing. B. Zec, CSc. prebera cenu
od ministra zivotného prostredia SR Ing. P. Zigu, PhD.
Foto L. Martinsky.

Fig. 2. Prize giving — Ing. P. Ziga, PhD., Minister of Environment
of the Slovak Republic (right), and Ing. B. Zec, CSc., Director
of the State Geological Institute of D. Stur (left). Photo
L. Martinsky.

fPrilohalcasopisufMinenalialSlovacald 7/172015]
[SupplementlofdtheYjournalfMineralialSlovacald 7/1)2015]

zivotného prostredia 12 jednotlivcom z réznych institucii

a regionov Slovenska. Cestné uznanie ministra
zivotného prostredia dostal medzi inymi aj RNDr. Pavol

LuCivjansky, pracovnik Geoanalytickych laboratoérii

regionalneho centra SGUDS Spisska Nova Ves.
Dakovny list udelil minister piatim jednotlivcom. Medzi
ocenenymi bola aj p. Maria Marcekova, pracovnicka
regionalneho centra SGUDS Kosice.

Republic. Photo L. Martinsky.

Obr. 3. Cena ministra zivotného
prostredia SR. Foto L. Martinsky.

Fig. 3. The prize of Minister
of Environment of the Slovak

i

N
Ministerstuo Zivotnéfio prostredin
Stovenskej republiy

Cenu ministra Sivotného prostredia
SlovensKej republiky
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Obr. 4. Diplom prilozeny RoANA
k Cene ministra zivotného . N/AK
prostredia SR. Foto

L. Martinsky.

Fig. 4. Diploma annexed to the Prize of the Minister of

Environment of the Slovak Republic. Photo L. Martinsky.

Obr. 5. RNDr. P. LuCivjansky prebera ¢estné uznanie
od ministra zivotného prostredia SR Ing. P. Zigu, PhD. Foto
L. Martinsky.

Fig. 5. RNDr. P. Lucivjansky takes the Certificate of Merit
from Ing. P. Ziga, PhD., Minister of Environment of the Slovak
Republic. Photo L. Martinsky.

ne

Obr. 6. Pani M. Mar¢ekova prebera dakovny list od ministra
zivotného prostredia SR Ing. P. Zigu, PhD. Foto L. Martinsky.

Fig. 6. Mrs Maria MarCekova takes the Letter of Thanks from
Ing. P. Ziga, PhD., Minister of Environment of the Slovak
Republic. Photo L. Martinsky.




(G EOTTTTNIS

Meeting of directors of the Central European Geological Surveys

@RANlSLAv Zec a DusAN WUNDER 5
Statny geologicky ustav Dionyza Stura, Mlynska dolina 1, 817 04 Bratislava

Abstract: In 25-27 June 2015, the State Geological Institute of Dionyz Stur in Bratislava organized the annual meeting of
directors of the Central European Geological Surveys. In this meeting there participated the directors/representatives of the
Geological Surveys from the Czech Republic, Slovenia, Croatia, Hungary and Slovakia. (Austria was not attending this meeting.)
The programme of the meeting consisted of the presentation of activities of the SGIDS Regional Centre in KoSice (Eastern
Slovakia) and its laboratories for applied technology in raw materials, exchange of experiences/innovations connected with
the tasks of the state geological surveys in the Central Europe (CEGS; their positions, capacities, perspectives), involvement in
internal and external research projects, international research projects, education programmes, ERA-NET EGS, etc. The meeting
encompassed also the field trip to the Vinicky area and presentation of the products of intensive Neogene volcanic activity. The
meeting concluded by a call for strengthening of the mutual cooperation in common Central European projects, cross-border

projects, bilateral programmes, common strategies in CEGS, EGS and for indication of the main targets of cooperation.

Key words: Annual meeting of CEGS Directors, cooperation

V dioch 25. — 27. 6. 2015 sa uskutoénilo pracovné
stretnutie riaditelov geologickych sluzieb strednej Eurdpy
(CEGS). Toto podujatie sa kona kazdoro¢ne pod zastitou
odbornej geologickej institucie, ktora v krajine zodpoveda
za plnenie uloh geologickej sluzby na narodnej urovni.
V roku 2015 pracovné stretnutie zorganizoval Statny
geologicky Ustav Dionyza Stdra. Na pracovnom stretnuti
sa zud&astnili zastupcovia Ceskej geologickej sluzby
z Prahy (riaditel Zdenék Venera), Geologickej sluzby
Slovinskej republiky z Lublany (riaditel Milo§ Bavec),
Geologického ustavu Chorvatskej republiky (riaditel Josip
Halamic), Madarského geologického a geofyzikalneho
ustavu (zastupca riaditela Gabor Turczi, vedecka
konzultantka Zsuzsanna Plank a projektova koordinatorka
Regina Balazs), Statneho
geologického ustavu -
— Statneho vyskumného
ustavu z VarSavy (riaditel
Dolnosliezskej pobocky
PIG - PIB Pawel
Aleksandrowski) a Statneho |
geologického ustavu Dionyza [
Stura (riaditel Branislav Zec,
namestnicka riaditela Alena
Klukanovd, veduci oddelenia
zahrani¢nych vztahov DuSan
Wunder a Henrieta Gackova).
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V popoludnajdich hodinach 25. 6. 2015 sa
ucastnici pracovného stretnutia stretli v regionalnom
centre Statneho geologického ustavu Dionyza
Stura v Kosiciach. Na programe bolo zoznamenie
s &innostou regionalneho centra SGUDS v Kosiciach.
Sucastou programu bola aj navsteva laboratérii
oddelenia aplikovanej technoldgie nerastnych surovin,
spojena s vykladom zameranym na zakladny az
aplikovany vyskum mineralnej sekvestracie (likvidacie)
CO, s vyuzitim zloziek geologickych, odpadovych
a sekundarnych materialov, vyskum sorpénych a ne-
sorp¢nych vlastnosti geologickych materialov a hornin,
vyskum, vyvoj, overovanie, testovanie a aplikaciu
réznych geologickych materialov na elimindciu
Skodlivych zloziek v zi-
votnom prostredi, vyskum
zuzitkovania sekundarnych
surovin a posudenie
moznosti eliminacie vplyvu
zloziek Skodlivych pre
.| zivotné prostredie, ako aj
laboratérne az modelové
overovanie podmienok
a moznosti aplikacie
nerastnych surovin pomocou
rbznych metdéd rieSenia
v oblasti environmentalnej

Na podujati sa pre pracovni Obr. 1. Ugastnici pracovného stretnutia riaditelov geologickych (znecistena voda a ovzdusie,

zaneprazdnenost nezucastnili sluzieb strednej Eurépy CEGS 2015. Foto L. Petro.

odpad) a technologickej

zastupcovia Spolkového Fig. 1. Members of CEGS Director’s working meeting, Velka Upravy a zusSlachtovania

geologického Ustavu z Viedne. Ta, 25-27 June 2015. Photo L. Petro.

hornin (surovin).
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Pracovné zasadnutie pokra¢ovalo 26. 6. 2015 vo
Velkej Tfni. Program bol rozdeleny na dva bloky, a to
dopoludnajsi, s prezentaciou riaditelov jednotlivych
organizacii, a popoludnajsi, s terénnou exkurziou.
Prezentacia riaditelov bola zamerana na zmeny
organizaénej Struktury a postavenia v porovnani so
stavom, ktory bol prezentovany na predchadzajiucom
stretnuti v polskej Bukowine Tatrzanskej. Udastnici

v | g |

Obr. 2. Otvorenie pracovného rokovania riaditelov CEGS,
prihovor riaditela Statneho geologického ustavu Dionyza
Stura B. Zeca v regionalnom centre SGUDS v KoSiciach. Foto
Z. Németh.

Fig. 2. Introduction to CEGS Director’s working meeting,
speech by B. Zec, SGIDS Director, held in the Regional Centre
KoSice. Photo Z. Németh.

stretnutia informovali pritomnych o tom, aké m4 ich
geologicka organizacia postavenie v $tate (systémova
prisludnost), predstavili organizaénu Struktdru institucie,
pocty a prehlad zamestnancov z hladiska ich vzdelania
a vekového zlozenia, odborné zameranie Cinnosti
indtitucie, jej Strukturu (Clenenie na regionalne centrd),
ucast na Statnych vyskumnych ulohach a projektoch,
uc¢ast na medzinarodnych projektoch a vzdelavacich
programoch, spdsob financovania, platové ohodnotenie

Obr. 3. Riaditel Ceskej geologickej sluzby Z. Venera
prezentuje vysledky organizacie za roky 2014 — 2015 pred
riaditelmi CEGS. Foto B. Zec.

Fig. 3. Presentation of Z. Venera, Director of the Czech
Geological Survey in Prague. Photo B. Zec.
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zamestnancov atd. Témou diskusie bola aj otazka
perspektivy Statnej geologickej sluzby ako piliera pri
poskytovani geovednych informacii v oblasti prirodnych
zdrojov, prirodnych rizik a udrzatelnosti rozvoja na
zaklade vysokej odbornosti a jej postavenia ako
veducej vedeckej vyskumnej inétitucie v odbore vied
0 Zemi. Zastupcovia geologickych sluzieb informovali
pritomnych aj o u€asti na iniciativach organizovanych
EuroGeoSurveys (EGS) napr. ERA-NET, nérodni
garanti v EGS a i. Terénna exkurzia do oblasti Vini¢iek
s odkrytymi produktmi intenzivnej neogénnej vulkanicke;
aktivity a s odbornym vykladom RNDr. Pavla Baca
vyznamnou mierou obohatila program pracovného
rokovania riaditelov geologickych organizacii
vykonavajucich geologicku sluzbu. Terénnu exkurziu
odborne a organizacne zastresilo regionalne centrum
SGUDS v Kosiciach.

park ol

Obr. 4. ,Krst“ novovydanej geologicko-nau¢nej mapy
Zemplinskych vrchov — riaditel SGUDS B. Zec a maijitel
Vinarstva J. & J. Ostrozovi¢ Jaroslav Ostrozovi¢, Velka Tria.
Foto D. Wunder.

Fig. 4. “Christening” a new geological-educational map of
the Zemplin Mts.: B. Zec, SGIDS Director, and J. Ostrozovig,
owner of the winery J. & J. Ostrozovi¢ in Velka Tfna. Photo
D. Wunder.

Intenzivna spolupraca riaditefov spominanych
organizacii tohto regionalneho zoskupenia, ako
aj presadenie spolo€nych programov jednotlivych
institdcii v ramci EGS v eurdpskych programoch
moOzu vyznamnou mierou napomoct pri realizacii
projektovej spoluprace. Pracovné stretnutie riaditelov
geologickych sluzieb strednej Eurépy sa skoncilo
27. 6. 2015 v popoludnajSich hodinach odchodom
ucastnikov stretnutia.

Ugastnici stretnutia sa dohodli sustredit sa
na vyuzitie finanénych zdrojov pri eurdpskej
uzemnej spolupraci v ramci operacného programu
Strednéd Eurdpa a zaroven vyuzivat moznosti
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cezhrani¢nej spoluprace na bilateralnej uarovni.
V tejto suvislosti navrhli predkladat relevantné
iniciativy na podporu silnych stranok, skusenosti
a prilezitosti stredoeurdpskych geologickych sluzieb
pri presadzovani spolo€nych stratégii v ramci CEGS
a EGS. Zaroven odporucali spolo¢ne vypracovat
hlavné témy vzajomnej spoluprace.

Obr. 5. Odborny vyklad P. BaCa poCas terénnej exkurzie
ucastnikom pracovného stretnutia riaditelov CEGS. Foto B. Zec.

Fig. 5. Scientific explanation of P. Baco during the field trip to
ViniCky, being a part of the CEGS Director’s meeting. Photo

B. Zec. volcanism in the Tokaj wine cellars. Photo B. Zec.
slovacal
13. stretnutie CETeG - Kadan, CR,
é&E’EG 22. - 25. aprila 2015
13th CETeG Meeting — Kadan, Czech Republic,
22.-25. April 2015
MiLAN KoHuUT

Statny geologicky Ustav Dionyza Stdra, Mlynska dolina 1, 817 04 Bratislava

Obr. 6. P. Ba¢o prezentuje produkty neogénneho ryolitového
vulkanizmu v tokajskej pivnici pred ucastnikmi pracovného
stretnutia CEGS 2015. Foto B. Zec.

Fig. 6. P. BaCo — presentation of products of Neogene rhyolite

Abstract: The Annual 13th Meeting of the Central European Tectonic Groups — CETeG 2015 was held in Kadari in Czech Republic
on 22.-25. April 2015. It was organized by the Czech Geological Survey Prague, and the Institute of Petrology and Structural
Geology, Faculty of Natural Sciences, Charles University Prague in the historical Culture house “Strelnice’. The pre-conference
excursion was devoted to the geodynamic evolution of the Tepla-Barrandian Unit — western part of the Bohemian Massif with
special attention to Early Variscan evolution of orogenic superstructure. The post-conference excursion has been devoted to
the last 14 million years of volcanic evolution of the Doupovské hory complex (Early Oligocene — Early Miocene). Generally, 115
participants (61 Czech, 16 Polish, 14 Slovak, 7 Hungarian and 17 from other countries including Austria, Germany and France)
took part in the CETeG meeting in Kadari. There were presented and discussed 40 oral contributions and 65 posters, together
with five keynotes of invited speakers.

Key words: CETeG, tectonics, structural geology, magmatic and volcanic rocks, metamorphism,Tepla-Barrandian Unit, Doupovské
hory Volcanic Complex

Idea organizovania mitingov Stredoeuropskej
tektonickej skupiny (CETeG) vznikla na 7. seminari
Ceskej tektonickej skupiny (CTS) organizovanom
v Zelazne (Polsko) v roku 2002. Zastupcovia eskej,

slovenskej a polskej geologickej obce reagovali na

narastajuci zaujem o uUcCast na seminaroch CTS

a k zakladajucim ¢lenom (Ceska republika, Slovensko

a Polsko) sa pridali aj zastupcovia Madarska. Poslanim
5
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CETeG sa stalo posilnenie profesionalnej komunikacie
akoordinacia ¢innosti narodnych skupin a jednotlivcov zo
stredoeurdpskych krajin so zaujmom o Sirokospektralny
vyskum geodynamiky a tektoniky zemskej kéry. Dohodlo
sa, ze stretnutia CETeG sa budu konat kazdorocne
v geologicky atraktivnych oblastiach, kazdy rok v inom
Clenskom State a budu otvorené pre profesionalov, ako
aj zacinajucich Studentov.

Kvoli uplnosti neSkodi pripomenut si, kde sa
organizovali predchadzajice seminare CTS a CETeG:
1. seminar Skupiny tektonickych S§tudii, Jesenik,
26. — 29. aprila 1996; 2. seminar Ceskej tektonicke;
skupiny, Ostrava, april 1997;3. CTS, Mala Upa, 15.— 19.
aprila 1998; 4. CTS, Blansko-Ceskovice, 15. - 18. aprila
1999; 5. Bublava (Krusné hory), 12. — 15. aprila 2000;
6. CTS, Donovaly, 3. — 6. maja 2001; 7. CTS, Zelazno,
9. — 12. maja 2002; 1. stretnutie CETeG (8. CTS),
Hruba Skala, 24. — 27. aprila 2003; 2. CETeG, Lucenec,
22. — 25. aprila 2004; 3. CETeG, Eger-Fels6tarkany,
14. — 17. aprila; 4. CETeG, Zakopané, 19. — 22. aprila
2006; 5. CETeG, Tepla, 11. — 14. aprila 2007; 6. CETeG,
Upohlav (SlovTec), 23.— 26.aprila2008; 7. CETeG, Pécs
(HUNTEK), 13. — 16. maja 2009; 8. CETeG, Machocice
Kapitulne, 22. — 25. aprila 2010; 9. CETeG, Skalsky
dvar, 13. — 17. aprila 2011; 10. CETeG, Zemplinska
Sirava-Medvedia hora, 2. — 5. maja 2012; 11. CETeG,
Véargesztes, 24. — 27. aprila 2013; 12. CETeG, Ladek-
-Zdrdj, 23. — 26. aprila 2014.

I(GECTITIS

13. stretnutie CETeG sa konalo v Kadani v priestoroch
Kulturneho domu Stfelnice v dhioch 22. — 25. aprila
2015. Zorganizovala ho Ceska geologicka sluzba (CGS)
spolu s Ustavom petrolégie a $trukturnej geoldgie
(UPSG) Prirodovedeckej fakulty Univerzity Karlovej
Praha pod vedenim Pavliny Hasalovej, Ondreja Lexu
a Petra Jerabka, ktori boli zaroven editormi Specialneho
Zbornika abstraktov vydaného CGS. Na podujati sa
zGéastnilo 115 Ggastnikov (z toho 61 z Ceskej republiky,
16 z Polska, 14 zo Slovenska, 7 z Madarska a 17 z inych
krajin vratane Rakuska, Nemecka a Francuzska).
Casovo limitovany program (2 dni) umoznil prezentovat
iba 40 prednadok a zvy3né prispevky boli vo forme
posterov (65). Pat hlavnych okruhov konferencie — i)
Variska orogenéza, ii) Plutonizmus a magmatizmus, iii)
Alpsko-karpatska orogenéza, iv) Aktivna tektonika a v)
Vulkanizmus a geochémia — zacinali Keynote lecture
pozvanych reCnikov (Michel Ballevre, Vojtéch Janousek
— nahradil Fritza Fingera, ktory sa zo zdravotnych
dbévodov nemohol zucastnit, Ralf Schuster, Michal
Nemcok a Michael Petronis).

Program stretnutia uz tradiéne dopifali dve
konferenéné exkurzie. Predkonferenéna exkurzia
sa zaoberala geodynamickym vyvojom zdpadného
okraja tepelsko-barrandienskej dasti Ceského masivu
s dérazom na ranovarisky vyvoj orogénnej stavby. Viedli
ju Ondrej Lexa, Vit Pefesty, Martin Racek a Petr Jefabek.
Postkonferenénd exkurzia bola venovana vyvoju

Obr. 1. Ondrej Lexa, Petr Jefabek a Vit Pefesty (zlava doprava) na prvej lokalite (Rabstejn — fylity) predkonferenénej exkurzie

prezentuju geologicky vyvoj lokality a zameranie exkurzie.

Fig. 1. Ondrej Lexa, Petr Jefabek and Vit Pefesty (from left to right) explain the geological evolution of the Tepla-Barrandian Unit
and the focus of the whole excursion. The first pre-conference excursion stop “Rabstejn — phyllites”

Obr. 2. Ugastnici exkurzie sleduju vyklad na lokalite &. 1.

Fig. 2. Participants at the first excursion stop, listening to the explanation.

Obr. 3. Vit Pefesty prezentuje Strukturne udaje na lokalite ¢. 5 (Tisova — metabazity).
Fig. 3. Vit Pefesty presents the structural data in the 5th excursion stop — Tisova metabasites.

Obr. 4. Dr. Zdenék Venera, riaditel Ceskej geologickej sluzby, prihovor pri otvoreni odborného programu.
Fig. 4. Dr. Zdenék Venera, the Director of the Czech Geological Survey, during the welcome speech at the opening of the

scientific program.

Obr. 5. Zavere¢ny ceremonial pri odovzdavani cien, Radim Jedli¢ka si prebera ocenenie za najlepsi poster.
Fig. 5. Closing ceremony with the prize awarding. Radim Jedlicka receiving the award for the Best Poster.

Obr. 6. Vladislav Rapprich na druhej lokalite pokonferenénej exkurzie (Radechov) detailne objasriuje vyvoj autoklastickych

brekcii a laharovych prudov.

Fig. 6. Vladislav Rapprich guiding the post-conference excursion. Explanation of the development of autoclastic breccias and

lahar flows in the 2nd stop — Radechov.

Obr. 7. Vladislav Rapprich na tretej lokalite pokonferenénej exkurzie (kopec Uhost) vysvetiuje vyvoj morfostruktiry a jednotlivych

lavovych prudov.

Fig. 7. Vladislav Rapprich explains the details of the morphostructures development and the various alkali basalt lava flows in the

3rd post-conference stop — Uhost Hill.

Obr. 8. Obedovy piknik pocas postkonferenénej exkurzie.

Fig. 8. The lunch picnic during the post-conference excursion.

L7
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sopecného komplexu Doupovskych hér (rany oligocén
— rany miocén, 14 mil. r.). Viedol ju Vladislav Rapprich.
Exkurzny sprievodca k CETeG 2015 bol vytlageny
ako samostatna publikacia CGS (editori: Ondrej Lexa,
Vit Pefesty, Petr Jefabek, Pavlina Hasalova, Martin
Racek, Vladislav Rapprich a Michael Petronis). Po
stredajSej exkurzii otvoril hlavny program mitingu
kratkym prihovorom Dr. Zdené&k Venera, riaditel Ceskej
geologickej sluzby. Zazelal zu¢astnenym atraktivne
prispevky a kvalitnu diskusiu. Po vyCerpavajucom
prednaskovom programe sa po oba dni podvecer konala
panelova diskusia. Na zaver stretnutia bolo tradiéné
vyhodnotenie a vyhldsenie vitaza — udelenie Ceny
Radka Melku za najlepsi vedecky ¢lanok autora do
35 rokov, publikovany v roku 2014. Vitazom sa stal Filip
Tomek z Geologického ustavu Ceskej akadémie vied
v Prahe za ¢lanok: Tomek, F., Zak, J. & Chadima, M.,
2014: Magma flow paths and strain patterns in magma
chambers growing by floor subsidence: a model based
on magnetic fabric study of shallow-level plutons
in the Stiavnica volcano-plutonic complex, Western
Carpathians. Bulletin of Volcanology, 76, 873 — 887, DOI
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10.1007/s00445-014-0873-z. Cenu Naijlepsia Studentska
prednaska prednesena na CETeG 2015 (v minulosti
tiez udelovana ako Cena Staszek-a Brud-a)
ziskal Samuel Rybar z Prirodovedeckej fakulty UK
Bratislava za prispevok: Rybar, S., Sarinova, K.,
Sujan, M., Halasova, E., Hudaékova, N., Kovaé, M.
& Kovacova, M., 2015: Evolution of depositional systems
in the Blatné depression of Danube basin: Trakovice 1
and Trakovice 4 well case study. In: Abstract Volume
CETeG 2015, s. 78. Cenu Najlepsi studentsky poster
prezentovany na CETeG 2015 dostal Radim Jedli¢ka za
prispevok: Jedlicka, R. & Faryad, S. W., 2015: Multiple
prograde metamorphic history of UHP granulites from
the Moldanubian Zone (Bohemian Massif) revealed by
Y+REEs compositional zoning in garnets. In: Abstract
Volume CETeG 2015, s. 35.

Na zaver slavnostnych vyhlaseni prof. D. Plaienka
a doc. R. Vojtko pozvali pritomnych na nasledujuci roénik
CETeG 2016, ktory bude organizovat Prirodovedecka
fakulta UK Bratislava. Miestom stretnutia bude rozhranie
veporika a gemerika pravdepodobne v oblasti Predne;j
hory.

minenralia¥slovacal

SEDH

31. konferencia medzinarodnej asociacie / 31. conference
of the international association

Society for Environmental Geochemistry

and Health - SEGH

KATARINA FAJCIKOVA a STANISLAV RAPANT

Statny geologicky Ustav Dionyza Stdra, Mlynska dolina 1, 817 04 Bratislava

Abstract: The 31.conference of the Society for Environmental Geochemistry and Health (SEGH) was held in Bratislava, Slovakia,
on 22.-26.June 2015. Over 100 participants from over 25 countries presented more than 80 contributions in three main thematic
groups: (1) Effects of contamination of the geological environment on human health, (2) Effect of the deficit or excess of chemical
elements in the geological environment on human health, and (3) Linking of geochemical and medical data. The scientific
programme was accompanied with social events and the fieldtrip to the waste disposal from local aluminum factory at the town

of Ziar nad Hronom, and the open-air Mining museum in Banské Stiavnica.

Key words: SEGH conference, contamination, geochemical and medical data

V diioch 22. - 26. jina 2015 Statny geologicky Ustav
Dionyza Stura usporiadal v Bratislave v hoteli Holiday
Inn 31. roénik medzinarodnej konferencie spolo¢nosti
SEGH. Konferencia bola organizovana pod zastitou
ministra Zivotného prostredia SR Petra Zigu s finanénou
podporou MZP SR a programu Life+.

Konferenciu otvoril §tatny tajomnik MZP SR Jén
Lehotsky. V prihovoroch pocas slavnostného otvorenia

O

vystupili popredni predstavitelia rezortov geoldgie
a zdravotnictva — Darina Sedlakova (riaditelka WHO na
Slovensku), Branislav Zec (riaditel SGUDS) a Michal
Jajcaj (riaditel odboru hygieny Zivotného prostredia RUVZ).
Na konferencii sa zucastnilo viac ako 100 delegatov
z 25 krajin sveta. Pocas konferencie bolo prezentovanych
80 prispevkov, a to formou prednasok a posterov, ktoré
boli zaradené do troch hlavnych tematickych skupin:
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Obr. 1. Skladka odpadu z vyroby hlinika, Ziar nad Hronom (delegati z Ciny). Foto K. Fajéikova.

Fig. 1. Waste disposal from the aluminum production at the town of Ziar nad Hronom (delegates from China). Photo K. Faj¢ikova.

1. Vplyv kontaminacie geologického prostredia na
zdravotny stav obyvatelstva,

2. Vplyv deficitu/nadbytku chemickych prvkov na
ludské zdravie,

3. Spajanie geochemickych a medicinskych dat.

T Iy

Obr. 2. Banské mlzeum v prirode v Banskej Stiavnici. Foto
K. Faj¢ikova. ;

Fig. 2. Open-air Mining Museum in Banska Stiavnica. Photo
K. Faj¢ikova.

Tematicky okruh 1. — Vyzvané prednasky predniesli
popredni odbornici, a to Stanislav Rapant (projekt
GEOHEALTH), Andrew Hursthouse (urbanne prostredie),
Andy Cundy (kontaminované uzemia a odpad) a Taicheng
An (hodnotenie rizik a analytické metddy).

Tematicky okruh 2. — Otvorili ho dve klucové
prednasky. FrantiSek KoziSek a Alex Stewart poskytli
prehlad sucasnych poznatkov o deficite/nadbytku
chemickych prvkov v geologickom prostredi a ich
vplyve na ludské zdravie.

Tematicky okruh 3. — Otvoril ho kli¢ovou prednaskou
Mark Cave, ktory v nej prezentoval problematiku
spajania geochemickych a medicinskych Udajov na
priklade mesta Londyn.

VSetky informacie o konferencii — program,
prednasky a zbornik abstraktov — suU dostupné na
internetovej stranke konferencie www.geology.sk/
geohealth/segh-conference-2015.

Posledny den konferencie 26. juna 2015 sa
uskutocCnila exkurzia. Po€as exkurzie u¢astnici navstivili
skladku odpadu z vyroby hlinika v Ziari nad Hronom
a Banské muzeum v prirode v Banskej Stiavnici.

SV

Obr. 3. Cestné predsednictvo 31. SEGH 2015. Foto
L. Martinsky.

Fig. 3. Honorary presidency of the 31. SEGH conference.
Photo L. Martinsky.

-

Obr. 4. Uvodny prihovor predsedu konferencie SEGH 2015.
Foto L. Martinsky.

Fig. 4. Opening speech by the President of the 31. SEGH
Conference. Photo L. Martinsky.

Le
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MINATURA
2020

Mineral Deposits of Public Importance
MINATURA2020 - Loziska nerastov verejného vyznamu

TLACOVA SPRAVA (Brusel) 12. jiin 2015. - Zaéiatkom roka 2015 bol spusteny novy projekt Eurépskej
tnie (EU) s nazvom MINATURA2020 - Rozvoj a koncepcia eurépskych loZisk nerastov. Projekt,
financovany na baze programu Eurépskej komisie Horizont 2020, bol iniciovany spolo¢enskou
poziadavkou zabezpecit dlhodobtu ochranu loZisk nerastov verejného vyznamu.

VyuZivanie domacich lozisk nerastnych surovin v Eurépe je nevyhnutné kvéli trvalému zabezpecovaniu
potrieb eurépskej spolo¢nosti. Na splnenie tohto ciela je potrebné vytvorenie efektivnej metodiky, ktora by
umoznila vyhladavanie a taZzbu loZisk nerastnych surovin bez ohrozenia potrieb su¢asnej generécie alebo
buducich generacii. V sulade s tym potencidl vyuzitelnych lozisk nerastnych surovin (vradtane opustenych
a historickych banskych lokalit) vyzaduje Specifické zhodnotenie, zohladriujuce aj iné moznosti vyuZzitia
daného Uzemia a rézne environmentdlne aspekty. Rozhodovanie v prospech tazby nerastnych surovin
alebo iného vyuzitia Uzemia je ndro¢ny proces, ktory vyzaduje spolahlivé argumenty.

Reakciou na danu vyzvu bolo vytvorenie nového projektu MINATURA2020, financovaného Eurépskou
komisiou v rdmci programu Horizont 2020 na vyskum a inovacie (R &), ktorého rieSenie sa zacalo vo februari
2015. Hlavnym cielom tohto trojro¢ného projektu je vytvorenie koncepcie a metodiky na definovanie
a naslednu ochranu ,lozisk nerastov verejného vyznamu (MDoPI)” v snahe zabezpecit ich najlepsie
budtce vyuzitie a zaradenie do harmonizovanej Struktury z pohladu eurépskej regulacie, usmernenia
a politickych aspektov. Vytvorenie ramca strategického planovania, ktoré zahfa zasadu udrzatelnosti pri
taZbe nerastov, podobne, ako uZ existuje aj pri inych zdrojoch a pri vyuzivani Gzemia, sa stadva hlavnou
hnacou silou projektu MINATURA2020.

Pod vedenim Agentury pre medzindrodnu surovinovu politiku MinPol (Rakusko) projekt MINATURA2020
vyuziva rozsiahle skusenosti a potencidl medzindrodného konzorcia s 24 partnermi zo 16 ¢lenskych statov
Eurépskej unie (Rakusko, Belgicko, Chorvatsko, Franctizsko, Madarsko, Taliansko, frsko, Holandsko, Polsko,
Portugalsko, Rumunsko, Slovensko, Slovinsko, Spanielsko, Svédsko, Velka Britania) a troch dalsich $tatov
(Bosna a Hercegovina, Cierna Hora a Srbsko). Vietci projektovi partneri su preukazatelne zaangazovani do
rieSenialoziskovych projektov na ndrodnej, medzinarodnejakomerénejirovniasui aktivnivmedzindrodnej
surovinovej komunite.

Osobitny doraz sa bude klast na celoeurépsku aplikovatelnost a synergiu projektu. Konzorcium
sa preto usiluje pri rieSeni projektu formou diskusie zohladriovat situdciu v oblasti nerastnych surovin
v ¢o najvacsom pocte eurdpskych statov. Preto sa v roku 2016 v mnohych $tatoch Eurépy uskutocnia
workshopy zaangazovanych stran so zdmerom ziskat ¢o najviac idajov v problematike loZisk nerastov
verejného vyznamu.

DALSIE INFORMACIE KONTAKT
http://minatura2020.eu Koordinator projektu: MinPol (Rakusko)
Glnter Tiess (gtiess@minpol.com)
m | (= | n Projektovy partner na Slovensku: Statny geologicky Ustav D. Stura
Zoltdn Németh (zoltan.nemeth@geology.sk)
Dusan Wunder (dusan.wunder@geology.sk)
Tento projekt je financovany z Programu pre vyskum a inovdcie Horizon 2020 :* * *.*
Eurdpskej Unie na bdze grantovej zmluvy ¢. 642139. AP
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1801 Broska Sestdesiatnik

Greetings to 60th birthday of Igor Broska

Je to neuveritelné, ale 16. juna 2015 sa |
doziva tohto vyznamného jubilea popredny
slovensky mineraldg, petrolég a geochemik
RNDr. Igor Broska, DrSc., veduci vedecky &
pracovnik, riaditel Geologického Ustavu
SAV, na$ Gogo. Ked v roku 1982 rodak [
z Bratislavy a Cerstvy absolvent Katedry
geochémie Prirodovedeckej fakulty UK
v Bratislave nastupil na aSpiranturu, netusil,
ze sa mu téma, ktoru dostal od Skolitela
Jozefa Gbelského — akcesorické mineraly,
stane celozivotnou népliou prace. Tak
sa stal najvyznamnejsSim pokra¢ovatelom nielen zakladatela
Studia akcesorickych mineralov na Slovensku J. Veselského,
ale jeho prostrednictvom aj ruskej Skoly V. V. Ljachovica.
Ked sa od 80. rokov 20. storo¢ia akcesorické mineraly
v magmatickych a metamorfovanych horninach stali hitom
na zapade (staci spomenut mena Watson, Harrison, Bea, Harlov,
Pupin a mnohé iné), boli zo Zapadnych Karpat kvantitativhe
uz davno zname hlavné asociacie nielen z granitickych, ale aj
metamorfovanych hornin. S rozvojom elektronovej mikroanalyzy
sa z opisného Studia asociacii stala plnohodnotna mineralégia
s petrologickym vystupom. Igor Broska sa postupne venoval
typoldgii zirkénu, geochémii najmé& apatitu, monazitu, allanitu,
Fe-Ti oxidov, rozpadom titanitu, turmalinu a pyritu z granitoidov
Malych Karpat, Malej Fatry, Tribe€a, veporika i gemerika.
Len z vypoctu beznych asociacii akcesorii, ktoré zahrnuju
do 30 mineralnych druhov, najma silikatov, fosfatov, oxidov, je
zrejmé, aka mineralogicky naro¢na, ale aj vdacna je to téma.
Igor Broska so spolupracovnikmi aplikovali vysledky ziskané
Studiom asociacii i jednotlivych mineralov na dodnes aktualnu
geneticku klasifikaciu granitoidov Zapadnych Karpat, kde
hlavne pri charakteristike a vy€leneni granitov A-typu bola a je
identifikacia kritickych akcesorii nezastupitelna. Diskriminaénu
schopnost akcesorickych mineralov vyuzil Igor na vytvorenie
vSeobecnej klasifikacnej schémy granitoidov vyuzivajucej
morfoldgiu zirkdnu a paragenézy typomorfnych mineralov.
Vyvrcholenim dlhoroénej prace jubilanta bola monografia
zhrnujuca histériu, metodiku, systematiku, chemické zlozenie
a genézu akcesorickych mineralov granitickych hornin Zapadnych
Karpat (Broska et al., 2012).

Podstatnou sucastou $&tudia zirkénu je aj jeho
geochronologicky aspekt. Igor Broska sa spolupodielal
na datovani zirkénov tribeéskych i veporickych granitoidov,
v suc¢asnosti v spolupraci s laboratériom Nordsim (Stockholm).

Cenné su aj vysledky chemického datovania
monazitu v spolupraci s F. Fingerom
(Salzburg) a P. Kone¢nym (Bratislava).
Nové vysledky ziskané z granitoidov I-typu
v Zapadnych Karpatoch ukazali, ze patria
medzi najstarSie vo variskom orogéne,
a vyziadali si vytvorenie nového modelu,
ktorého hlavnym autorom je lgor Broska.
Vo svojej vyskumnej praci sa lgor vzdy
vedel obklopit najlep§imi slovenskymi
aj zahrani¢nymi kolegami, ¢o dokazuju
jeho bohaté publika¢né aktivity. Ak
nepocitame desiatky domacich publikacii a abstraktov najma zo
zahrani¢nych konferencii, v su¢asnosti méa Igor na svojom konte
okolo 50 ¢lankov v renomovanych medzinarodnych ¢asopisoch
(napr. Lithos, American Mineralogist, Canadian Mineralogist,
European Journal of Mineralogy, Mineralogy and Petrology,
Geologica Carpathica a iné) a priblizne 550 citacii, pricom
niektoré su evidované v databazach Web of Science a Scopus,
¢o dokumentuje aj vysoky h index (v su€asnosti 13).

Vo vede je rovnako ako samotna praca dolezita aj propagacia
ziskanych vysledkov, teda popularizacia medzi zainteresovanymi
laikmi. Jubilant vynikol aj v popularizacii, hlavne zorganizovanim
slovenskej ucasti na Medzinarodnom roku planéty Zem
(I'YPE). NajddlezitejSim prispevkom bola celoslovenska vystava
realizovana v spolupraci so Slovenskym narodnym muzeom,
Prirodovedeckou fakultou UK a Geofyzikdlnym ustavom SAV.
Pokra¢ovanim tejto uspesnej akcie je popularna publikacia Zem,
planéta, na ktorej Zijeme, pripravena pre vydavatelstvo Veda.

Igor vSak nie je len zanietenym vedcom a propagatorom vedy,
ale nevaha prevziat zodpovednost za cely kolektiv: po obdobi,
ked bol 20 rokov zastupcom riaditela, je v su¢asnosti uz druhé
obdobie riaditeflom Geologického Ustavu SAV — prave v tazkom
obdobi kratenia vydavkov na vedu a transformacie SAV. Riadiaca
praca si vyzaduje vykonavanie mnohych funkcii a Igor Broska
sa postupne stal ¢lenom Narodného geologického komitétu IUGS
a IMA, veducim redaktorom ¢asopisu Geologica Carpathica,
vo financovani vedy ¢lenom agentiry APVV.V neposlednom rade
je v8ak Igor predovSetkym vyborny kamarat s velkym rozhladom,
ochotny kedykolvek poméct, a jeho Zivotny optimizmus naplna
radostou aj jeho priatelov a kolegov. NaSmu Gogovi do dalSich
rokov prajeme pevné zdravie, mnoho optimizmu a tvorivych sil
vo vede a pevnych nervov pri administrativnej praci.

1. Petrik a P. Uher
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The remembrance of RNDr. Jarmila PapSova, CSc.

Jarmila sa narodila 13. maja 1935
v Mukaceve v Podkarpatskej Rusi v rodine
krajského Skolského ucitela FrantiSka Volfa
ako prvé z troch deti.V roku 1953 maturovala
na gymnaziu v meste¢ku Dvur Kralové
nad Labem vo vychodnych Cechach.
Vysokoskolské Studium skonéila 1. 7. 1960
na Geologicko-geografickej fakulte Karlovej
univerzity v Prahe. ‘

Po nastupe do Geologického ustavu [&
Dionyza Stdra na oddelenie paleogénu od
1. 8. 1959 sa zacala venovat biostratigrafii
najprv na zaklade makkySov, neskoér
konodontov. Vyhodnocovanim makrofauny z vrtov
Muzla a Obid sa zapojila do vyhladavacieho uholného
prieskumu v oblasti Podunajskej niziny. Poznatky
makrofaunistického Studia aplikovala aj vo vyskume
novackej uholnej panvy, paleogénu vychodného
Slovenska od Sarigskej vrchoviny po Liptovsku kotlinu
a pri zakladnom geologickom vyskume Banskobystricko-
-zvolenskej, Slatinskej, Breznianskej a Horehronskej
kotliny. Nové formy ulitnikov Celade Pyramidellidae GRay,
1847, opisala z eocénu okolia Sturova v Podunajskej
nizine. V roku 1972 skoncila aspiranturu.

Ako spolahliva skupina organizmov
na stratigrafiu panvovych sekvencii triasu
sa zaciatkom 80. rokov minulého storoCia
v Zapadnych Karpatoch zacali vyuzivat
konodonty. Jarmila sa podielala na stratigrafii
triasu Stratenskej hornatiny. Biostratigrafiou
pomocou konodontov prispela k paleo-
geografickej rekonstrukcii hronika, napr.
vapencov Vv lokalite Priedhorie a Priechod,
™ k vyskumu reiflinskych vapencov Nizkych

| Tatier, Malej Fatry a Velkej Fatry.

Od 1.10. 1986 az do dochodku (15. 1. 1993)
pracovala v Geologickom ustave SAV, kde sa
zacllenila do kolektivu rieSiaceho napr. sedimentoldgiu
a facialny vyvoj veterlinskych rifovych komplexov Malych
Karpat a strednotriasovych karbonatov formacie Vysoka
v Malych Karpatoch.

Opustila nas nahle po kratkej chorobe 16. 3. 2015.

Cest jej pamiatke!

A. Zlinska

mineralia¥slovacal
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The remembrance of RNDr. Jan Mello, CSc.

Jan Mello sa narodil 16. 4. 1941
v obci Velkd Lehdtka (sucast Prievidze).
Po skonceni zakladnej skoly v r. 1955
zacal Studovat geoldégiu na Strednej
priemyselnej Skole geologickej
a banickej v SpiSskej Novej Vsi a od
r. 1960 na Prirodovedeckej fakulte UK
v Bratislave v odbore uzita geoldgia.
Stadium skongil obhajobou diplomovej
prace tykajucej sa geologickej stavby
vychodnej ¢asti Choéskych vrchov
v r. 1965 ako promovany geoldg.
V r. 1970 rigoréznymi skuSkami na
Prirodovedeckej fakulte UK ziskal titul RNDr. a v r. 1974
po obhajeni kandidatskej dizertacnej prace na tému
Litologia a facie stredno- a vrchnotriasovych karbonatov
centralnej ¢asti Slovenského krasu mu bola udelend
vedecka hodnost kandidata geologickych vied (CSc.).
Po néstupe do sluzieb GUDS (1965) bol J. Mello povereny
geologickym vyskumom a mapovanim Slovenského
krasu v oddeleni mezozoika. Popri tom sa venoval
aj sedimentoldgii, predovSetkym litologickému
a facialnemu Studiu karbonatovych sedimentov,
stratigrafii a tektonike. Je spoluautorom publikovanych
geologickych map Slovenského rudohoria-vychod,
Myjavskej pahorkatiny a Jablonického pohoria,
Chodskych vrchov, Rimavskej kotliny, Vysokych
Tatier, Velkej Fatry, Vtaénika — Hornonitrianskej
kotliny, Levoéskych vrchov a vysvetliviek k nim. Ako
redaktor zostavil geologicki mapu Slovenského krasu,
Slovenského raja, Galmusu a Hornadskej kotliny
a vysvetliviek k nim. Bol redaktorom ucelovej mapy
Stredného Povazia (1995 — 2000) a vysvetliviek k nej

(2011). V r. 1971 — 1976 bol veducim
oddelenia mezozoikaavr. 1976 — 1981
veducim regionalnogeologického
odboru. Zaciatkom r. 1994 niekolko
mesiacov zastaval funkciu namestnika
riaditela. Podielal sa na viacerych
medzinarodnych projektoch, napr.
Paleogeograficka rekonS$trukcia
S. Okraja Tetydy, na bilateralnych
projektoch s Madarskom, Polskom
a Rakuskom. V r. 1982 - 1985
sa podielal na mapovani j. asti Tunisu.
Bol ¢lenom réznych odbornych komisii,
napr. Sedimentologickej komisie (pri vybore KBGA),
kandidatskych dizertaénych prac, terminologickej (pre
stratigrafiu pri SGS), na aprobaciu geologickych map.
Bol ¢lenom edi¢nej a redakénej rady Zapadnych Karpat
(séria Geoldgia), vysvetliviek ku geologickym mapam,
Geologickych prac, Sprav a neskér aj periodika Slovak
Geological Magazine.

Jeho praca bola ocenena viacerymi vyzname-
naniami, napr. Najlep8i pracovnik SGS, Medailou
J.E.Purkyné&, Paméatnoumedailou GUDS avymenovanim
za koreSpodenta GBA vo Viedni v r. 1999.

Je autorom alebo spoluautorom viac nez 80
domécich a zahrani¢nych publikacii.

Z kruhu rodiny a priatelov odiSiel 2. 6. 2015 po dlhej
a tazkej chorobe.

Cest jeho pamiatke!

A. Zlinska
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Publication Ethics
and Publication Malpractice Statement

(In compliance with the principles stated by Elsevier and the COPE - Commission for Publication Ethics.)

The peer-reviewed geoscientific journal Mineralia Slovaca, publishing original papers, and exceptionally also review papers in the case
of their high scientific value, is issued by the State Geological Institute of Dionyz Stir (SGUDS Publishers), Slovakia. Mineralia Slovaca is
an open-source journal — published papers are freely downloadable from the web site of the journal in the form of the full-text pdf files.

The journal strictly follows the ethical standards cogent for all parties involved in the publishing process: the authors, the journal
editors, the peer reviewers, the publisher and the geoscientific society. The State Geological Institute of Dionyz Stdr (SGUDS Publishers)
takes its duties of the guardianship over all stages of the publishing and publication ethics very seriously.

1. Publication and authorship

Publishing papers in the journal Mineralia Slovaca is a reflection of the scientific creativity of the authors and institutions supporting
their research. By submitting a manuscript for publishing authors express their agreement upon standards of ethical behaviour valid
in Mineralia Slovaca, which fully correspond with the principles stated by Elsevier and the Commission for Publication Ethics (COPE).

The authorship of the paper is limited to those who have made a significant contribution to the conception, as well as obtaining
of primary data, realization of investigation, and/or interpretation of results. All those who have made significant contributions should
be listed as co-authors. If there are others who have participated in certain substantive aspects of the research project, they should be
acknowledged or listed as contributors. The first author in the list of authors ensures that all co-authors are included in the paper, and that
all co-authors have seen and approved the final version of the paper and have agreed to its publication.

Published papers must have clearly stated who has funded research leading to results which are reported in the paper. In the journal
Mineralia Slovaca it is usually stated in Acknowledgement at the end of the paper.

When submitting their manuscript, the authors should disclose any financial or other substantive conflicts of interest that might
influence the results or interpretation stated in their manuscript. The potential conflicts of interest should be disclosed at the earliest
possible stage of the publication process.

Authors of papers, summarizing the results of original research, should present an accurate account of the work performed, as well
as objective discussion of its significance. A paper should contain sufficient details and references to permit others to replicate the
research steps.

The original papers, as well as in the journal exceptionally published review papers, should be accurate and objective in provided
information. The plagiarism, fraudulent data or knowingly inaccurate statements constitute unethical behaviourand are unacceptable.
Authors may be asked by editors to provide the primary raw data in connection with a manuscript submitted for editorial review. Even
after publishing the authors are demanded to retain such data for a reasonable time due to the eventual later accusation of plagiarism or
unethical behaviour, and the need of appropriate defence of the data existence and truthfulness.

The authors should ensure by a written statement that they have submitted for publishing the results of their own original research,
and if used the work and/or words of others, this has been correctly cited and occurs in the list of references. The plagiarism in all its
forms constitutes unethical behaviour and is unacceptable.

Authors should not publish manuscripts describing essentially the same research in more than one journal or primary publication.
Submitting the same manuscript to more than one journal concurrently constitutes unethical behaviour and is unacceptable. If
some already published principal data are provided again in the manuscript, the primary authors and editors concerned must agree with
their implementation in the second publication. The primary reference must be quoted properly in this secondary publication.

The criticism of other published work can be published, unless Editors have convincing reasons why it cannot be. Studies that
challenge previous work published in this or other journals should be given by a sympathetic way. Editors should seek a response from
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those being criticized. Authors of criticised material will have given an opportunity to respond. Studies reporting negative results are also
allowed.

There is strictly emphasized that the authors’ copies of the paper, being distributed to authors’ colleagues or elsewhere (open-source
journal), must be distributed as they occur in the journal unless any modifications or corrections are added.

2. Authors' responsibilities

In the case of several authors of the manuscript, it is expected that they all have significantly contributed to the primary research.
The prompt communication of authors with the editor(s) and after publishing of the paper the communication of authors with the
geoscientific community are guaranteed by the corresponding author. It is not inevitable that the corresponding author is the first
author of the paper, though he/she has to be delegated to this position by the first author of the paper. In the peer review process there is
requested the participation of all authors, though communication with editor(s) provides the corresponding author.

The declaration that all data in the article are real and authentic is signed by the first author of submitted manuscript with his
personal guarantee of contribution of all authors.

If the research which results are reported in the manuscript involved chemicals, procedures or equipment that have any hazards
inherent in their use, the author(s) must clearly identify these in the manuscript.

All authors are obliged to participate in the peer review process and provide retractions or corrections of mistakes appearing during
the editorial processing of the prepared paper.

When an author discovers a significant error or inaccuracy in his/her work being already published, it is the author’s obligation to
promptly notify the journal editor or publisher and to cooperate in retraction or correction of the paper, applying the Errata. If the editor
or the publisher learns from a third party that a published work contains a significant error, it is the obligation of the author to promptly
correct the paper and send Errata for publishing, or to provide evidence to the editor about the correctness of the original paper.

3. Reviewers’ responsibilities

The main role of reviewers is to contribute to the decision-making process, and to assist in improving the quality of the published
paper by reviewing the manuscript objectively, in a timely manner.

Each manuscript received for review is treated as a confidential document. The editor and any editorial staff must not disclose any
information about a submitted manuscript to anyone other than the corresponding author, reviewers, potential reviewers, other editorial
advisers, and the publisher, as appropriate. The manuscript will be forwarded to two reviewers, which will remain confidential for
authors all the time. Selection of appropriate reviewers is done by the Scientific Editor of the journal, or on his request by appropriate
members of Editorial Board, being experts in submitted specialized scientific topic. Besides above mentioned, the reviewed manuscript
must not be shown to or discussed with others, except those authorized by the Scientific Editor. There is incurred utmost effort for the
objectiveness of the reviews. The reviewers should have no conflict of interest with respect to the research performed, the authors
and/or the research funders.

Any selected reviewer, who feels unqualified to review particular research, reported in a manuscript or knows that its prompt review
submission will be impossible, should notify the editor and excuse himself from the review process.

Unpublished materials disclosed in a submitted manuscript must not be used in a reviewer’s own research without the written consent
of the author. Privileged information or ideas obtained through the peer review must be kept confidential.

Personal criticism of the author by any reviewer is inappropriate. Reviewers should express their views clearly with supporting
arguments, as well as to point out relevant published work(s) if missing in the manuscript.

In the case of objections of author(s) against some statements in the reviews, Mineralia Slovaca has developed mechanism for
authors to appeal against the particular reviewer or Editorial decisions. It allows authors to write their objections and send them to
Scientific Editor of the journal. The final decision about acceptance of an objection will depend on his assessment of arguments of both
sides, or it will be forwarded to judgement for appropriate members of the Editorial Board, being experts in discussed scientific topic.

4. Editorial responsibilities

Editors constantly improve the journal by ensuring the quality of material published and maintaining a high standard of scientific
integrity. No commercial needs can be reflected in the papers published in the journal.

Editors have complete responsibility and authority to reject/accept manuscript for publishing. This decision must be based on
a high certainty on the importance, originality, and clarity of the manuscript, and the study’s relevance to the scope of the journal. There is
strictly requested that the editors should have no conflict of interests with respect to manuscripts they reject/accept.
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Editors are requested to preserve anonymity of reviewers and to respond promptly to complaints. Editors are willing to publish
corrections, clarifications, retractions and apologies when needed.

Editors have a duty to act if they suspect misconduct. This duty extends to both published and unpublished papers. Whenever it is
recognised that significant inaccuracy, misleading statement or distorted report have been published, it must be corrected promptly and
with due prominence. In the case when after an appropriate investigation an item proves to be fraudulent, it should be retracted. The
retraction should be clearly identifiable to readers and indexing systems.

The relationship of particular editors to SGUDS Publishers, issuing the journal Mineralia Slovaca, is based on the principle of editorial
independence. Editors make decisions about appropriateness of publishing of articles exclusively on quality and the scientific
topic, being adequate with the scientific content of this journal.

5. Publishing ethics issues

The SGUDS Publishers, issuing the journal Mineralia Slovaca, ensure that good practices are maintained to the standards outlined
above. The monitoring and safeguarding of the publishing ethics is the utmost duty of the Mineralia Slovaca Editorial Board and the SGUDS
Publishers. Both make every effort to maintain the integrity of scientific record and preclude the business needs from compromising
the intellectual and ethical standards. Articles are considered and accepted solely on their academic merit and without commercial
influence. The maximum effort is given to restrain plagiarism and fraudulent data.

Misconduct and unethical behaviour may be identified and brought to the attention of the editors and the SGUDS Publisher at any
time and by anyone. Whoever informs the editor or Publisher of such conduct, he/she should provide sufficient information and evidence
in order the investigation to be initiated. All allegations will be taken seriously and treated in the same way, until a successful decision or
conclusion is reached.

Minor misconduct can be solved without the need to consult more widely. In any event, the author should be given the opportunity
to respond to any allegation. Serious misconduct is solved by (1) informing the author or reviewer where there appears to be
a misunderstanding or misapplication of acceptable standards. (2) A more strongly worded letter to the author or reviewer covering
the misconduct warns to such behaviour in the future. (3) Publication of a formal notice detailing the misconduct. (4) Publication of
an Editorial, detailing the misconduct. (5) Formal retraction or withdrawal of a paper from the journal, in conjunction with informing
Abstracting & Indexing Services and the readership of the publication. (6) Imposition of a formal embargo on contributions from an
individual author for a defined period.

Etika publikovania
a vyhlasenie o neprijatelnom konani

(v sulade s principmi vydavatelstva Elsevier a COPE — Komisie pre publika¢nu etiku)

Recenzovany geovedny ¢asopis Mineralia Slovaca publikuje pévodné vedecké ¢ldnky a v pripade vysokého vedeckého prinosu
sporadicky aj resersné prdce. Vydava ho Statny geologicky dstav Dionyza Stira (vydavatelstvo SGUDS). Mineralia Slovaca reprezentuje
casopis s volnym pristupom k publikovanym ¢lankom vo forme pdf stiborov s plnotextovym vyhladavanim, nachadzajicim sa na
internetovej stranke ¢asopisu.

Casopis striktne dodrziava etické standardy, zavazné pre vietkych Gcastnikov publikaéného procesu: autorov, redaktorov ¢asopisu,
recenzentov, vydavatela a geovednej komunity. Statny geologicky Ustav Dionyza Stura (vydavatelstvo SGUDS) d6sledne dohliada na
korektnost a publikacnu etiku vo vsetkych fazach publika¢nej ¢innosti.

1. Publikacia a autorstvo

Publikovanie ¢lankov v ¢asopise Mineralia Slovaca je odzrkadlenim vedeckej tvorivosti autorov a institucii podporujucich dany
vyskum. Predlozenim manuskriptu na publikovanie autori vyjadruju svoj suhlas s dodrziavanim standardov etického spravania,
ktoré platia v casopise Mineralia Slovaca a plne koreSponduju s principmi definovanymi vo vydavatelstve Elsevier a Komisiou pre
publikacnu etiku (COPE).

Autorstvo ¢lanku je limitované na osoby, ktoré v danom ¢lanku vyznamne prispeli ku koncepcii rieSenia, pri ziskavani primarnych
udajov, realizacii vyskumu a/alebo interpretécii vysledkov. Vietci riesitelia uvedeného prispevku by mali byt zaradeni do pozicie
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spoluautorov. Dal3ie osoby, ktoré sa zG¢astnili na pracach v niektorych podstatnych aspektoch vyskumného projektu, by mali byt
uvedeni ako prispievatelia. Prvy autor prispevku zabezpecuje, aby vietci spoluautori prispevku boli uvedeni v zozname autorov ¢lanku
a aby videli a odsuhlasili finalnu verziu ¢lanku a suhlasili s jej publikovanim.

V publikovanych ¢ldnkoch musi byt jednoznacne uvedené, kto financoval vyskum, ktorého vysledky su publikované v ¢lanku.
V casopise Mineralia Slovaca sa tato informacia zvycajne uvadza v Podakovani v zavere ¢lanku.

Pri predlozeni manuskriptu na publikovanie by autori mali informovat vydavatela o pripadnych finanénych alebo inych podstatnych
konfliktoch zaujmov, ktoré mohli ovplyvnit vysledky alebo ich interpretdciu v danom manuskripte. Informacia o potencialnych
konfliktoch zaujmov by mala byt dostupna v pociato¢nom stadiu publika¢ného procesu.

Autori ¢lankov sumarizujucich vysledky origindlneho vyskumu by mali prezentovat presny popis vykonanej prace a objektivne
diskutovat o jej vyzname. Clanok by mal obsahovat dostatoéné mnozstvo detailov a citécii, ktoré by umoznili inym badatelom
zopakovat jednotlivé vyskumné kroky.

Pévodné cldnky a tiez reSersné ¢ldnky, ktoré sa v ¢asopise sporadicky publikuju, by mali byt pri poskytovani informacii presné
a objektivne. Plagiatorstvo, nekorektné tdaje alebo vedomé nepresné informacie st neetické a neakceptovatelné. Od
autorov sa moze pozadovat, aby predlozili primarnu dokumentéciu pévodného badania suvisiacu s manuskriptom predlozenym
na recenziu. Dokonca aj po publikovani ¢lanku sa od autorov vyzaduje, aby zachovavali primdrnu dokumentéciu primerane
dlhy ¢as z dovodu mozného neskorsieho obvinenia z plagiatorstva ¢i neetického spravania a kvoéli potrebe obhajit existenciu
a pravdivost tdajov.

Autori su povinni uviest v pisomnom vyhlaseni, Ze poskytli na publikovanie vysledky vlastného originalneho vyskumu, a v pripade,
ak prevzali ¢ast prace alebo vynatky textu inych autorov, Ze korektne ich pracu citovali a nachadza sa v zozname pouzitej literatury.
Akakolvek forma plagiatorstva predstavuje neetické konanie a je neakceptovatelna.

Autori by nemali publikovat manuskripty opisujuce vysledky toho istého vyskumu vo viacerych casopisoch alebo primarnych
publikacidch. Odoslanie toho istého manuskriptu do viac ako jedného casopisu sa povazuje za neetické spravanie a je
neakceptovatelhé. Ak si v manuskripte pouzité podstatné Udaje, ktoré uz boli publikované, autori a redaktori pévodnej publikacie
musia suhlasit s ich opatovnou implementaciou v dalsej publikacii. Povodna publikacia musi byt v takejto naslednej publikacii korektne
citovana.

Kritika inej publikovanej prace moze byt publikovana len v pripade, ak redaktori ¢asopisu nemaju presvedcivé dovody, aby tomu
zabranili. Studie, ktoré spochybruju predchadzajuce prace publikované v tomto ¢asopise alebo inych ¢asopisoch, musia byt napisané
kultivovanym spésobom. Redaktori by mali poziadat autorov kritizovanej prace o stanovisko. Autorom kritizovaného materialu sa
poskytne prilezitost na vyjadrenie. Povolené su aj studie poskytujice negativne vysledky.

Je nevyhnutné zdéraznit, Ze képie ¢lanku distribuované kolegom alebo na iné miesta (Mineralia Slovaca je ¢asopis s volnym pristupom
k publikovanym clankom) sa musia distribuovat v takej podobe, v akej sa vyskytuju v casopise, bez pridania akychkolvek tprav alebo korektur.

2. Povinnosti autorov

Ak je autorov manuskriptu viac, o¢akava sa, Ze vsetci vyraznou mierou prispeli k vysledkom primarneho vyskumu. Komunikaciu
autorov s redaktorom/redaktormi a po publikovani ¢lanku komunikaciu autorov s geovednou komunitou zabezpecuje koreSpondujuci
autor. Nie je nevyhnutné, aby koreSpondujuci autor bol sticasne prvym autorom ¢lanku, ale musi byt do tejto pozicie delegovany prvym
autorom ¢lanku. V procese recenzovania sa vyzaduje participacia vSetkych autoroy, a to aj napriek tomu, Ze komunikaciu s redaktorom/
redaktormi zabezpecuje korespondujuci autor.

Vyhlasenie, Ze vSetky udaje prezentované v ¢lanku su redlne a autentické, podpisuje prvy autor predlozeného manuskriptu
s osobnou garanciou prinosu vsetkych autorov.

Ak stcastou vyskumu, ktorého vysledky su obsiahnuté v manuskripte, si chemikalie, postupy a zariadenia, s ktorych pouzivanim
mozu byt spojené rizika, autor(i) musia tieto rizika v manuskripte jasne identifikovat.

V procese recenzovania sa pozaduje Ucast vsetkych autorov, ktori realizuju korekttru a odstranovanie chyb zistenych pocas
redakéného spracovania pripravovaného ¢lanku.

Ak autor zisti podstatnu chybu alebo nepresnost vo svojej uz publikovanej praci, je jeho povinnostou bezodkladne na to upozornit
redaktora ¢asopisu alebo vydavatela a spolupracovat na oprave ¢lanku formou publikovania errat. Ak sa redaktor alebo vydavatel' dozvie
od tretej osoby, Ze publikovand praca obsahuje podstatnu chybu, je povinnostou autorov urychlene chybu opravit a dodat errata na
publikovanie, alebo poskytnut dékaz redaktorovi o korektnosti pévodného ¢lanku.

3. Povinnosti recenzentov

Ulohou recenzentov je objektivnou a véasnou recenziou prispiet do rozhodovacieho procesu o publikovani konkrétnych ¢élankov
v Casopise, ako aj zlepSovanie kvality recenzovanych ¢lankov.
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Kazdy rukopis odoslany na recenziu je dovernym dokumentom. Redaktor ani iny pracovnik redakcie nesmie poskytnut Ziadne
informacie o predlozenom manuskripte dal$im osobam, s vynimkou koreSpondujticeho autora, recenzentov a potencialnych recenzentov
a v pripade potreby aj odbornikov oslovenych redakciou a vydavatela. Rukopis sa zasiela dvom recenzentom, ktori ostavaju pre
autorov trvale utajeni. Vyber vhodnych recenzentov vykonava vedecky redaktor ¢asopisu alebo na zéklade jeho poziadania konkrétni
¢lenovia redaké¢nej rady, ktori su odbornikmi v danej geovednej problematike. Recenzovany manuskript nesmie byt dodany na
nahliadnutie inym osobam, ani sa nesmie o nom diskutovat s inymi osobami. Vynimkou st osoby schvélené vedeckym redaktorom.
Je nevyhnutné vynalozit maximalne Usilie, aby bola recenzia objektivna. Recenzenti by mali byt bez konfliktu zaujmov, pokial ide
o zrealizovany vyskum, autorov a/alebo financovanie vyskumu.

Ak sa osloveny recenzent neciti kvalifikovany na posudenie konkrétneho vyskumu obsiahnutého v manuskripte alebo vie, Ze dodanie
recenzie v pozadovanom termine nebude mozné, je potrebné, aby to oznamil vedeckému redaktorovi, ktory oslovi iného recenzenta.

Neuverejneny materidl, s ktorym sa recenzent oboznamil v rdmci recenzovania, nesmie pouzit pri svojom vyskume bez vyslovného
pisomného suhlasu autora. Informacie alebo myslienky autorov, s ktorymi sa recenzent oboznamil pri recenzovani, si doverné a recenzent
ich nesmie pouzit na svoj osobny prospech.

Osobna kritika autora ktorymkolvek recenzentom je nevhodna. Recenzenti by mali podporit svoje nazory jasnymi argumentmi, ako
aj poukazanim na publikované relevantné prace, ak nie st uvedené v manuskripte.

V pripade namietok autora (autorov) proti niektorému vyhlaseniu v recenzii ma casopis Mineralia Slovaca definovany
mechanizmus, akym sp6sobom mo6zu autori namietat proti konkrétnemu vyjadreniu recenzenta alebo redakcnej rady. Autori maju moznost
zaslat svoje ndmietky vedeckému redaktorovi ¢asopisu. Findlne rozhodnutie o akceptovani ndmietky bude zavisiet od argumentov oboch
stran, alebo ho posudia konkrétni ¢lenovia redakénej rady, ktori su Specialistami v diskutovanej vedeckej problematike.

4. Povinnosti redakcie

Redaktori neustéle zlepSuju ¢asopis zabezpecovanim kvality zverejiovaného materidlu a udrziavanim vysokej urovne vedeckej
komplexnosti. Clanky publikované v ¢asopise neodréazaju komeréné vplyvy.

Redaktori maju plni zodpovednost a pravomoc odmietnut/prijat manuskript na publikovanie. Toto rozhodnutie by malo byt
zaloZené na vysokej istote o dolezitosti, originalite a zrozumitelnosti rukopisu a relevantnosti jeho obsahu z pohladu publika¢ného zémeru
Casopisu. Striktne sa vyzaduje, aby redaktori nemali konflikt zaujmov v pripade manuskriptov, ktoré prijmi/odmietnu na publikovanie.

Redaktori musia zachovavat anonymitu recenzentov a rychlo reagovat na staznosti. V pripade potreby musia byt ochotni vykonavat
opravy, reagovat na odvolania, podavat vysvetlenia ¢i pripadné ospravedinenia.

Redaktori maju povinnost konat, ak maju podozrenie na pochybenie. Tato povinnost sa vztahuje na publikované aj nepublikované
¢lanky. Kedykolvek sa zisti principidlna nepresnost, zavadzajuce vyhlasenie alebo skreslena sprava, naprava sa musi zrealizovat okamzite
a s adekvétnou ucinnostou. V pripade, ak sa po adekvatnom presetreni zistia nepravdivé Udaje, musia sa odstranit. Na ich odstranenie
musia byt upozorneni ¢itatelia aj indexacné systémy.

Vztah jednotlivych redaktorov k vydavatelstvu SGUDS vydavajucemu ¢asopis Mineralia Slovaca je zalozeny na principe redakénej
nezdvislosti. Rozhodnutie redaktorov o vhodnosti jednotlivych clankov na publikovanie je zalozené vylu¢ne na kvalite a vedeckej
profilacii doru¢eného materialu, ktora musi korespondovat' s obsahom ¢asopisu.

5. Publika¢na etika

Vydavatelstvo SGUDS vydavajlice ¢asopis Mineralia Slovaca garantuje dodrziavanie etickych zésad v zmysle uvedenych $tandardov.
Monitoring a dodrziavanie publika¢nej etiky je prioritnou povinnostou redakénej rady Mineralia Slovaca a vydavatelstva SGUDS.
Vynaklada sa maximalne usilie, aby sa zachovala integrita vedeckého prejavu, a zabranuje sa tomu, aby komercné zaujmy
poskodzovali intelektualne a etické standardy. Clanky sa hodnotia a akceptuju vyslovene z vedeckého hladiska, bez komeréného
pozadia. Maximalne Usilie sa vynaklada na odstrénenie plagidtorstva a ne¢estného konania pri poskytovani tidajov.

Nevhodné a neetické spravanie moéze byt identifikované kedykolvek a kymkolvek, s néslednym upozornenim redaktorov a vydavatelstva
SGUDS. Ak niekto informuje redaktora alebo vydavatela o takomto konani, je povinny predlozit na iniciovanie vy3etrovania dostato¢né
informacie a dokazy. Vsetky obvinenia sa budu brat vézne a korektne, kym sa nedosiahne Uspesné rozhodnutie o pripade alebo jeho uzavretie.

Mensie pochybenia sa mozu riesit bez potreby angazovanosti va¢sieho mnozstva ludi. V kazdom pripade by mal mat autor moznost
reagovat na akékolvek obvinenie. Vazne pochybenia sa budu riesit viacerymi spdésobmi: 1. informovanie autora alebo recenzenta,
kde sa zistilo nepochopenie alebo zI4 aplikacia akceptovatelnych Standardov; 2. ostrejsie formulovany list autorovi alebo recenzentovi
tykajuci sa pochybenia a vystrihajuci proti takémuto konaniu v buduicnosti; 3. publikovanie formalneho upozornenia tykajuceho sa
pochybenia; 4. publikovanie redakénej poznamky, detailne sa zaoberajlicej pochybenim; 5. formalne odstranenie publikacie z ¢asopisu,
spojené s informovanim abstraktacnych a indexacnych systémov, ako aj Citatelskej verejnosti; 6. ulozenie formalneho embarga na
prispevky daného autora pocas konkrétneho obdobia.
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1. Geovedny ¢asopis Mineralia Slovaca publikuje scientometricky
hodnotné recenzované pévodné vedecké ¢lanky s vysokym citaénym
potencialom. V tvode prispevku musi autor jasne deklarovat, ¢im
konkrétnym je jeho prispevok prinosny pre rozvoj geovied. ResSersné
Studie sa publikuju len ojedinele.

2. Clanky na publikovanie (manuskripty) sa do redakcie zasielaju postou
(dva vytlacené exemplare a CD so v8etkymi subormi v editovatelnej podobe),
alebo e-mailom (editovatelné subory a kompletna verzia v PDF formate).

3. Suéasne s ¢élankom je potrebné redakcii poslat autorské vyhlasenie
o originalite textu a obrazkov. Képie obrazkov z inych publikacii musia byt
legalizované ziskanim prava na publikovanie. Vyhlasenie musi obsahovat
meno autora (autorov), akademicky titul a trvalé bydlisko.

4. Rozsah manuskriptu na publikovanie je najviac 25 rukopisnych stran
(MS Word, Times New Roman, velkost pismen 12 bodov, riadkovanie 1,5)
vratane literatury, obrazkov a vysvetliviek. V pripade velkého odborného prinosu
su v ojedinelych pripadoch povolené aj dihsie ¢lanky.

5. Clanky su publikované v angliétine alebo v slovenéine. Clanky
v slovencine musia obsahovat anglicky preklad nézvu, abstraktu, kii¢ovych
slov, resumé a popisov k obrazkom a tabulkam. Clanky pisané v angli¢tine
musia obsahovat slovenské resumé.

Text

1. Uprava textu aj zoznamu literattry musi kore$pondovat so stigasnou
Upravou ¢élankov v Gasopise. Abstrakt stru¢ne sumarizuje ¢lanok. M6ze mat
najviac 200 slov a nemé obsahovat citacie. Pocet klu¢ovych slov je maximélne 6.
Text ma mat Uvod, charakteristiku (stav) skimaného problému, pouzitu
metodiku, nové zistenia, ich interpretaciu, diskusiu, zaver a zoznam literatury.
Vychodiskové Udaje musia byt zretelne odliSené od interpretacii. V texte musia
byt odvolavky na vsetky pouzité obrazky a tabulky.

2. Hierarchiu nadpisov v texte je potrebné vyznacit ceruzkou na lavom
okraji strany manuskriptu: 1 — najvy$sia, 2 — nizsia, 3 — najnizsia.

3.V texte sa uprednostiiuje citacia v zatvorke, napr. (Dubcak, 1987; Hruby
et al., 1988), pred formou ... podla Dub&aka (1987).

4. Pozicia obrazkov a tabuliek v texte sa oznaci. Nie je vhodné, aby text
v editore MS Word obsahoval vioZzené obrazky, ale nahladova verzia v pdf ich
ma obsahovat.

5. Grécke pismena treba identifikovat na lavom okraji slovom (napr. sigma).
Potrebné je odliSovat poml¢ku od spojovnika. Symboly, matematické znacky,
nazvy skamenelin a pod., ktoré sa maju vysadzat kurzivou, autor v rukopise
podciarkne vinovkou.

Obrazky a tabulky

1. llustracie a tabulky vysokej kvality byvaju publikované bud na Sirku
stipca (81 mm), alebo strany (170 mm). Optimalna velkost pisma a Cisiel
v publikovanych obrazkoch je 2 mm. Clanky v slovencine musia mat popisy
v obréazkoch a tabulkéach v slovencine, zahlavie tabuliek a texty pod obrazkami
a tabulkami su v slovengine a angli¢tine. Clanky v anglitine maju véetky texty
v angli¢tine. Maximalny rozmer ilustracie a tabulky vytlaceny v éasopise je
170 x 230 mm. Vacsie (skladané) ilustracie su publikované len v ojedinelych
pripadoch.

2. Pri poéitacovej tvorbe obrazkov odporii¢ame pouzivat programy
s vektorovym zobrazenim (Corel Draw, Adobe lllustrator, a pod.). Ciary
tzv. vlasovej hrubky, softvérova alebo rastrova vypli pléch (napr. v Corel
Draw) nie su pripustné. Vyplne v obrazkoch musia pozostavat zo samostatne
vyséadzanych objektov.

3. llustrécie vratane fotografii musia obsahovat graficki mierku
v centimetrovej ¢i metrovej Skéle, pripadne sa rozmer zobrazenych objektov
vyjadri v popise obrazka. Mapy a profily musia mat aj azimutalnu orientaciu
a jednotné vysvetlivky, ktoré sa uvedu pri prvom obrazku. Zoskupené obrazky,
napr. fotografie a diagramy, sa uvadzaju ako jeden obrazok s jednotlivymi
Sastami oznagenymi pismenami (a, b, c, atd.).

4. Pri zasielani fotografii vo forme pocéitacovych suborov (formaty
JPG alebo TIF) sa pozaduje rozliSenie minimalne 600 DPI. Redakcia si
vyhradzuje pravo vratit autorovi grafické prilohy na opravu po jazykovej
uprave, resp. poziadat o ich nahradenie za prilohy v pozadovanej kvalite.
Publikovanie farebnych ilustracii méze byt spoplatnené.

Literatdra

1. Minimélne 50 % citacii musi reprezentovat publikacie od roku 2000.
V zozname literatury sa v abecednom poradi uvadza len literatura citovana
v danom ¢lanku.

2. Spdsob uvédzania literatury v zozname literatury

KniZna publikacia: Gazoa, L. & CecH, M., 1988: Paleozoikum medzevského
pr[’kroyu. Alfa, Bratislava, 155 s.

Casopis: VRrea, P, 1989: Strizné zény v metapelitoch. Miner. Slov., 21,
135 - 142.

Zbornik: NAvesny, D., 1987: Vysokodraselné ryolity. In: Romanov, V. (ed.):
Stratiformné loZiska gemerika. Spec. publ. Slov. geol. spol., Kosice, 203 — 215.

Manuskript: Rapvansky, F., SLivka, B., VIKTOR, J. & SRNkA, T., 1985: Zilné
loziska jedloveckeho prikrovu gemerika. Zaverecna sprava z ulohy SGR-
-geofyzika. Manuskript. Archiv St. Geol. Ust. D. Stura, Spi§ska Nova Ves, 28 s.

3. Pri ¢lanku viac ako dvoch autorov sa v texte cituje iba prvy autor
s dodatkom et al., ale v zozname literatlry sa uvadzaju vsetci.

1. Geoscientific journal Mineralia Slovaca publishes scientometrically
valuable original peer-reviewed scientific articles with a high citation
potential. In the introduction of each article the author(s) must clearly declare,
which innovative data the paper brings for the development of geosciences.
The retrieval studies are published only exceptionally.

2. The articles for publishing (manuscripts) must be sent to Editorial Office by
post (two printed copies and CD with editable files), or by e-mail (editable files plus
complete preview version in PDF format).

3. Simultaneously with the article the Editorial Office must receive the
author’s proclamation that no part of the manuscript was already published
and figures and tables are original as well. Copied illustrations from other
publications must contain a copyright.

4. The extent of the manuscript for publishing is limited to 25 manuscript pages
(MS Word, 12 points Times New Roman, line spacing 1.5) including figures, tables,
explanations and references. In the case of contribution with a high scientific value,
the longer manuscripts for publishing are exceptionally permitted.

5. Articles can be published in Slovak or English languages. The title, abstract,
key words, shortened text (resumé), as well as description to figures and tables in
Slovak articles are published also in English. Articles published in English contain
Slovak resumé.

Text

1. The structure of the text incl. references must correspond to the recent
structure of articles in the journal. Abstract briefly summarizing the article is limited to
200 words, no references are allowed. The maximum number of key words is 6. Text
of the article has to contain the introduction, characterization (state) of investigated
problem, applied methodology, obtained new data, discussion, conclusion and
references. The obtained data must be distinctly separated from interpretations. All
applied figures and tables must be referred in the text.

2. The hierarchy of headings in the manuscript must be indicated by a pencil
note: 1 — highest level, 2 — lower, 3 — lowermost level.

3. The references in the text prefer parentheses, e.g. (Dubcak, 1987; Hruby et
al., 1988). The form “according to Dub&ék (1987)” should be used only exceptionally.

4. Position of figures and tables must be indicated in the manuscript. Editable
text of manuscript sent to editorial office must be without figures and tables, though
the preview PDF has to contain them in a correct position.

5. Greek letter in the text must be identified at the left margin of the text
(e.g. sigma). The text should strictly distinguish the dash from hyphen. Symbols,
mathematic signs, names of fossils, etc., which should be printed in italics, must be
underlined by the wavy line in the manuscript.

Figures and tables

1. The high quality figures and tables can be published either in maximum
width of column (81 mm) or page (170 mm). The optimum size of letters and
numbers in the camera-ready figure is 2 mm. Articles published in Slovak contain
the Slovak descriptions in figures and tables, the tables headings and descriptions
beneath figures and tables are in Slovak and English. English articles contain all
texts in English. Maximum dimension of figures and tables in the journal is 170
x 230 mm. Larger (fanfolded) illustrations are published only exceptionally.

2. For figures drawing the editorial office recommends the vector
graphics editors (Corel Draw, Adobe lllustrator, etc.). The very thin lines (hair
lines), the pre-defined software or raster fillings of polygons (e.g. in Corel
Draw) are not allowed. The filling must consist from separately set objects.

3. Each illustration including photographs must contain graphic (metric) scale,
eventually the dimensions of visualized objects have to be stated in the describing
text to figure. Maps and profiles must contain also the azimuth orientation, their
detail explanations are stated at the first figure. Grouped figures, e.g. photographs
and diagrams, are compiled as one figure with separate parts designated by letters
(a, b, c, etc.).

4. The photographs sent as JPG of TIF files are required for having
minimum 600 DPI resolution. Editorial Office reserves the right to return the
graphic supplements back to author after language correction, resp. request
him to replace them for the higher quality ones. Publishing of colour illustrations
can be charged by a fee.

References

1. Minimum 50 % of referred works must represent contemporary
publications after 2000. The references in alphanumeric order encompass only
literature cited in the article.

2. Examples of referring:

Book: Gazpa, L. & CecH, M., 1988: Paleozoic of the Medzev nappe. Alfa,
Bratislava, 155 p.

Journal: Vrea, P, 1989: Shear zones in the metapelite complexes. Miner.
Slov., 21, 135-142.

Anniversary volume: NAvesny, D., 1987: High-potassium rhyolites. In:
Romanov, V. (ed.): Stratiform deposits of Gemericum. Spec. publ. Slov. geol.
soc., KoSice, 203-215.

Manuscript: RADVANSKY, F., SLIVKA, B., VIKTOR, J. & SRNKA, T., 1985: Vein deposits
of the Jedlovec nappe of Gemericum. Final report from the project SGR-geophysics.
Manuscript. Archive St. Geol. Ust. D. Sttra, SpiSska Nova Ves, 28 p.

3. The article with more than two authors is referred by the name of the first
author with the amendment et al., but the list of references contains names of all
authors.

Dalsie informacie/Further information: mineralia.slovaca@geology.sk; zoltan.nemeth @ geology.sk
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