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GEOLOGY AND VOLCAR([OCKS
OF THETIAVNICA COMPOSITEBINCANO

Jaroslav Lexa
Earth Science Institute, Slovak Academy of Sciences, Bratislava, Slovakia

1. ltinerary .hyaile  {citherRd yafkiéa stage, Studenec
Formation: btamp andesite extrusive dome

Leader: Jaroslalexa N .
llija ¢ the 39 caldera stage, Studenec Formation: bt

yYnnyYy 58LI NIdaNB FNBY bl 38 odMRyagdpsiegpumice flow deposits

9:00- 12:30: Morning excursion My YnnyY DdzA RSR 0 2datiBakainnet y &1 |

Medovarce ¢ the 1% precaldera stage, Sebechleby2. Structure and evolution

Formation: succession of shallow marine epiclasti@ F (K S ~0GA I QY}\ Ol { i NJ
volcanic conglomerates/sandstones and inbedded
lahar deposits. CKS ~GALOYAOL {GNI G202 OF y2

o A Lo . complex volcanic edifice, among the Miocene to
h K K X N . X
Ladzany the 4 _polst—O Iﬂf RSNJ auk3sz Quﬂtérr%a?&l v&@aﬁb’és' fotﬁe& garpathi@annonian
pyroxene andesite lava flow region that hosts theworld-Of I 43 . Fyaqt ~daA
g .4 p . | 2 RNHzO | 2Nf_< R A Zpieseived (vdicanlc i K I
h N X X . N .

Brhlovce_c thef4‘ r?olft'OI t _R S NJ K ‘3 ul 3 S Zﬁ forﬁna{tidné; ang %M xé'sf‘ir? %aee proximal and distal
succession o shallow marine reworked pumice w Syones (Fig. 1) that allowed for a serious paleovolcanic
pumiceous sandstones and epiclastic voIcamRLE 02y aiNHOGARZY o0Y2yS6ye Sid I f
sandstones 2013). Aresurgent horst in the central part of its caldera

L - LA . . exposes subvalcanic intrusive complexes and related ore
t 26 GO thet B postOF t RENI &l 3 Srﬁigeranéaﬁo%?}‘lf‘(FigbB gz comp
Formation: welded ignimbrite of biotitamphibole CKS & RA.T).\ 08 2F GKS ~GAl BYAOD

orthopyroxene andesite. a succession of volcanic formations and complexes with a

common cental zone and outward dipping volcanic
slopes that corresponds to the protracted evolution of a
transcrustal magmatic system (Rottier et al., 2020). Its
structure and evolution in five essential stages, originally
A A . . _ O2YLIAEt SR o0& Y2y S6yeéentedenty f & 0w
SYSyd “@@ stage of subvolc_anl_c INUTUSIONS, 40 ated by Chernyshev et al. (2013) and Lexa et al. (2025).
Zlatno . Intruswg Complex: granodiorite ppr_phyryNote, that a legend of the Fig. 1 includes a subdivision of
stogk/dlke showmg a porphyry system quasericite the stratovolcano into lithostratigrapic units and their
pyrite alteration. brief lithologic/petrographic description. Evolutiuon of
I 2 R N&Maler shaftq the 2 stage of subvolcanic the sgatq/olf{::nfstis summa:(ijzed intthee(l(jiq[. 3',[ 15.0

B N » o200 ¥ . . During thels or pre-caldera stage(dated to 15.
Ayd N\ljz_a A 2 y-diaA I 103/ R NItzO A ytupl\kjﬂzal%_%i §/Ia) éo?c%k‘]gc%\}izty\(of pX andgamph andesites,
the granodiorite bejar pluton interrupted by periods of quiescence and related erosion,
created a succession of stratovolcanic complexes and
' formations. Paleovolcanic reconstruction points to
. remnants of a large ehtovolcanic edifice, 40 km in
porphyry sill. diameter at the base of a compound volcanic cone,
surrounded by accumulations of epiclastic volcanic rocks.

12:30-13:00: Lunch (luncpacks)

13:00- 18:00: Afternoon excursion

I 2 R Ndtafehc the 2'Ystage of subvolcanic intrusions
Banisko Intrusive Complex: -bBtmph quartzdiorite

Juraj adit¢ the 2 stage of subvolcanic intrusions,
Banisko Intrusive Complex: -bBtmph quartzdiorite
porphyry ring dike
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Post-rhyolite sedimentary and volcanic formations

L

al Quaternary fluvial deposits of major rivers and streams

Middle/Upper Pleistocene alkali basalt volcanites — Putikov
vi$ok Volcano: a — scoria cone; b — lava flow

P

=

Pontian to Pliocene alkali basalt volcanites:

Bz 5 ava necks: b - lava flows

Ts a- Pliocene terrace deposits
I Ns b - Upper Miocene sedimentary rocks

a - lava neck; b — dyke; ¢ - tuff cone; d - lava flows and sills

Stianica Stratovolcano
Rhyolites of the Jastraba Formation (5th stage)

MAZ

L 5
AVE
Upper structural unit (4th stage)
a &’ IV a - bi-amph-px andesite extrusive dome; b — amph-px
A ‘#’ I andesite necks; ¢ — px and amph-px andesite dykes
Inovec Formation: lava flows of pyroxene andesites (often
feldsparphyric and/or glassy), hyaloclasite breccias

J Rhyolite volcanites of the Jastraba Formation: a - lava flows
and domes; b — dykes; ¢ — tuffs and epiclastic volcanic rocks

Breznica Complex: lava flows of amph-px and px andesites,
pyroclastic flow deposits and epiclastic volcanic breccias

Jabloriovy vrch Effusive Complex: lava flows of pyroxene
andesites

7r Ziar Effusive Complex: lava flows of amphibole-pyroxene
andesites

p Priesil Formation: lava flows of amph-px andesites (+ biotite),
I tuffs, hyaloclastite and epiclastic volcanic breccias

Orovnica Sedimentary Member. polymict gravels, tuffaceous
sandstones/siltstones, clays, lignite seams

Drastvica Formation: welded/nonwelded ignimbrites of
biotite-amphibole-pyroxene andesites

Sitno Effusive Complex: lava flows of biotiote-amphibole-
pyroxene andesites

Biely kamen Formation: a — biotite-amphibole-pyroxene an-
desite pumice tuffs, reworked tuffs and epiclastic volc. rocks;
b — welded/nonwelded ignimbrites of bt-amph-px andesites

Badan Formation: a - lava flows of pyroxene andesites
(often feldsparphyric and/or glassy), hyaloclasite breccias;
b — pumice tuffs; ¢ — epiclastic voilcanic sandstones with
pumice; d — epiclastic volcanic sandstones/siltstones

H Humenica Complex: lava flows of pyroxene andesites
/ u (often feldsparphyric and/or glassy), hyaloclasite breccias

S XS KO X Ld Ladzany Formation: nonwelded ignimbrites and reworked
X OXxT xS pumice tuffs of biotite-amphibole-pyroxene andesites

AOAOA O Ob Obyce Member: epiclastic volcanic breccias, conglomerates
OAC AOA and sandstones with siltstones and lignite seams at the base

Middle structural unit (caldera filling, 3rd stage)

v
v b Studenec Formation — activity of biotite-amphibole andesites:

Todlo® St a-lava flows and domes; b — dykes; ¢ — pyroclastic flow
e %a deposits; d — pumice tuffs; e — epiclastic volcanic breccias

Cervena studria Formation: a — epiclastic volcanic breccias,
Cs sandstones and siltstones with lignite seams; b — lava flow
of biotite-amphibole-pyroxene andesite

Subvolcanic intrusive complexes (2nd stage)

R Bi Banisko Intrusive Complex — quartz-diorite porphyry:
B I a - sills and laccoliths; b — dykes

t9¢wh[ hD,

gy Pannonian basaltic andesites of the Sibeni¢ny vrch Complex:

Zl Zlatno Intrusive Complex: stocks and dyke clusters of
% granodiorite to quartz-diorite porphyry

{7’ T Tatiar Intrusive Complex: stocks and dyke clusters of
% r granodiorite/monsodiorite to quartz-diorite porphyry

i + 4 2 Hs Hodrusa-Stiavnica Intrusive Complex:
4af ™ x bl a — granodiorite bell-jar pluton; b — diorite
Lower structural unit (1st stage)
Propylitized complex of the central volcanic zone: andesite

porphyry sills/laccoliths, lava flows of pyroxene and amphibole-
pyroxene andesites, pyroclastic and epiclastic volcanic rocks

7 Zibritov Effusive Complex: lava flows of pyroxene andesites
with sporadic pyroclastic and epiclagstic volcanic rocks

Sebechleby Formation — activity of amph-px andesites:

a - stratovolcanic complex of lava flows/domes, pyroclastic
Sh flows and epiclastic volc. racks; b to e — epiclastic volcanic
rocks: b — coarse breccias; ¢ — coarse/blocky conglomerates;
d — conglomerates/sandstones; e — sandstones/siltstones

Intrusive complexes of the proximal zone: a — Prochot Intru-
sive Complex (Pt): stocks and laccoliths of amph-px andesite/
diorite porphyry; b — Farské hora Sill/Laccolith of bi-amph-px
andesite porphyry (11); ¢ — Beluj Intrusive Complex (Ip): stocks
and sills of amphibole-hypersthene andesite porphyry

Chim Extrusive Complex: lava domes of pyroxene-amphibole
andesites ( biotite) scattered on slopes of the stratovolcano

:Q:;,’/ E1 Stratovolcanic complexes: a — of bi-amph-px andesite in the
230 b / E2 NE sector (E1); b — of amph-px andesites in the W sector (Ep)

Effusive complex of glassy pyroxene/feldsparphyric
3 andesites with hyaloclastite breccias

Effusive complex of pyroxene andesites (+ amphibole) with
4 sporadic volcanoclastic rocks

RN

YNy

Volcanites at flanks of the Stiavnica Stratovolcano
rEEINSANE a - Plesina Fm. (P): lava domes of px-amph andesites;
N b — Turova Fm. (Tu): px andesite lava flows, pyroclastic and

a ¥ M3y Tu epiclastic volcanic rocks
Stran Effusive Complex of amphibole-pyroxene andesites

m Stratovolcanic formations (volcanoes) of pyroxene and
in Kremnica graben

amph-px andesites: Vtacnik (Vt), Markov vich (Mv),
| KI Klakovska dolina (KI) and Turcek (Tc) formations in Kremnica
N graben: basaltic to pyroxene andesite lava flows, hyaloclas-

S

Sielnica (Si), Javorie (Ja), Celovce (Co)
1 TC ite breccias, pyroclastic and epiclastic volcanic rocks
\\ 7s Zlaté studria Formation: stratovolcanic complex of pyroxene

andesite lava flows and epiclastic volcanic breccias

Volcanites underlying the Stiavnica Stratovolcano

a - Neresnica Fm. (Ne): lava domes and coarse epiclastic vol-

v v|— o | Ne canic breccias of hypersthene-amphibole andesites with garnet
a v [p2 5 | Vp b~ Vinica Fm. (Vp): submarine extrusive domes and related
breccias of pyroxene-amphibole andesites

@?" _gf' b| T a- Turovce Beds (T): quartzitic conglomerates and sandstones
(5257 Ph b - Pribelce Beds (Pb): polymict tuffitic sands and gravels

o

re-volcanic basement

W b] Nk a - Lower Miocene claystones and siltstones (Nk)

Eo b - Eocene conglomerates, sandstones and siltstones (Eo)

// -‘ Hr Hronicum nappe: a — Triassic quartzites, limestones and dolo-

A b/

mites; b — Upper Pleozoic conglomerates, sandstones, shales

Vb Veporicum tectonic unit: a — succession of Mesozoic sedimen-

a - normal faults; b — faults limiting resurgent Hodrusa-Stiav-
nica horst; ¢ — Stiavnica Caldera faults

=
a A

c
/(@ e

a — boreholes
b — sampling sites with sample numbers

Figure b. Legendor the structural scheméFig. 1a)

bS5 | AR A | 9 d Doy 20051 1 Be ol N
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The 5th — rhyolite stage
122—114Ma

~ Rhyolite extrusive domes (a)
and volcanoclastic rocks (b)

| S
The 4th post-caldera stage
128-12.2Ma

Andesite lava flows and
volcanoclastic rocks

The 3rd — caldera stage
around 12.9 Ma

Bt-amph andesite extr. domes
and volcanoclastic rocks

The 2nd — intrusive stage
13.6 -12.9 Ma

| Granodiorite porphyry stocks and
. dyke clusters (around 12.90 Ma)

Quartz-dicrite sills and dykes
(13.7 — 13.00 Ma)

Granodiorite bell-jar pluton
(around 13.43 Ma)

The 1st — pre-caldera stage
15.0 - 13.6 Ma

Dierite intrusion
(around 14.8 M

Andesites and andesite porphyry
affected by propylitic alteration

Pre-volcanic basement

Sedimentary rocks of the Hroni-
cum and Silicicum tect. units

Sedimentary rocks of the
Veporicum tectonic unit

Crystalline schists and granites
of the Veporicum tectonic unit

’/’/ Faults and epithermal ore veins

\

w (1) E (2)

1000
Om
- 1000
Mineralization types: -2000
,f' Epithermal Pb-Zn-Cu-Au-Ag high-angle veins B m Stockwork/disseminated Pb-Zn deposit
¥ Hot-spring type advanced argilic alteration @ @ Magnetite skarn deposit/occurrence
QO ©O Porphyry/skarn Cu+-Mo-Au depasitfoccurrence A4 High-sulfidation replacement silica deposit
Qc; Epithermal Au-Ag-Pb-Zn-Cu deposit at low-angle veins
Figure2.{ G NHzOG dzNJ t aOKSYS | yR aS0OiAz2y 2F GKS NB&dzNHSY i lotator

of main mineralization types. Modified after Lexa et al. (1999).

In the central zone of the edifice, rocks of the pre ecoromic Beluj Aeporphyry mineralization.
caldera stage are exposed in the eastern half of the Duringthe2¥stageA y G KS S @2t dziAz2y 27
resurgent horst (Figs. 1 and 2). Here, the forme6tratovolcano edifice (dated to the interval 1812.9 Ma)
stratovolcanic edifice tebeen deeply eroded and is builta break in volcanic activity, extensive denudation in its
mostly of andesite sills and laccoliths emplaced in theentral zone, and emplacement of subvolcanic/
lower part of the edifice. The prealdera stage also intravolcanic intrusions took place. The subvolcanic/
comprises a stock of lmph-px diorite porphyry south of intravolcanic intrusive complex is exposed in the uplifted
the caldera (~14.5 Mastage 1B that hosts a sub block of the resurgent horst in the central zone of the
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Stage 1 (15.0 — ~13.6 Ma) Stage 2a (~13.6 — 13.44 Ma)
pre-caldera stage early quartz-diorite porphyry sills
Andesite Andesites and granodiorite emplacement

sills/lacolithes (lava flows, domes, pyroclastic
) . and epiclastic volc. rocks Hodrusa

base metal
3-4km Sobov early
tockwork =L
) HS system S Ztrz-glontsei”
Behy extrusive porphyry

domes

Au porphyry

Mesozoic &
Upper Paleozoic and Triasic siliciclastic rocks carbonate rocks

granodiorite ,bell jar” pluton

Stage 2b (13.44 - 13.0 Ma) Stage 2¢ (~12.9 Ma)
fast granodiorite uplift, sector collapse granodiorite porphyry emplacement
post-ore qtz-diorite porphyry sills emplacement Zlatno Cu-Au
low angle shear zone Sub-horizontal system of porphyry/skarn Qtz-diorite Giiaki
‘ ) A-Ag-Pb-Zn-Cu epithermal veins porphyry dikes porphyry/skam

granodiorite porphyry stocks / dyke clusters

post-ore Quartz-diorite porphyry sills and ring-dykes

Stage 3 (~12.9 Ma) Stage 4 (12.8 — 12.3 Ma)
caldera stage post-caldera stage
Andesite to dacite Hot Varta Qtz-diorite Andesite lava flows, domes, pyroclastic
lava domes, springs  HS system porphyry and epiclastic volcanic rocks

flows and tuffs stock

‘$‘$SS$$$$$S‘Ss
PR Y S

Stage 5 (12.3 - 11.4 Ma) Actual situation
rhyolites activity + resurgent horst uplift
Rhyolite lava domes, system of steeply dipping High-Al
lava flows, tuffs epithermal base/precious metal veins (red) basalts Alk. basalts

(11.4- 8.2 Ma) (7.8~ 7.2 Ma)

Figure3.9 @2 f dziA2y 27F (KS edifitc\andaygshciated nfinéralizatiodsZxa@t-aly 2025).



Mpe¢l ! {{9a.[, hC t9¢wh[hD, ! bc5IHFah4| 9dDdoay200B L Ao N

volcano (Figs. 1 and 2). The oldest diorite intrusion Ydzol 6 S If® 6Hnanmyov NBGSIH §
(~148al 0 A& GKS LI NBydGlt AydemnNdaioh avgs rélded GoKaS resurigeNiNGlift of- thed 2 &
high-sulfidation hydrothermal system. A youngergranodiorite pluton and associated sector collapse at the
granodiorite beljar pluton (~13.44 Ma,stage 23, SE side of the edifice in the interval 13;48.3 Ma (Fig3).

emplaced by the underground cauldron subsidencé basal, low angle detachment/ shear zone hosts the
mechanism, invaded basement rocks especially using2 R NHzOl LINBOA2dzakol asS YSialLt S
subhorizontal discontinuities in the Mesozoic sedimentary Quartzdiorite porphyry sills gtage 2B invaded
formations above the Variscan crystalline rocks.(B)g major subhorizontal discontinuities in the basement,

Three types of mineralizations are associated with thgranodiorite pluton, contact of basement and vatic
emplacement of the granodiorite bglr pluton. At complex and overlying andesites of the gra@ldera stage

contacts of the pluton with basement dasnate rocks (Fig. 2). Sills emplaced among andesites occur especially in
there are magnetite skarn deposits and occurrences. lthe area of the sector collapse where they intrude

the central part of the pluton the overlying pialdera structures of the shear zone, both low angle faults as well

stage andesites are affected by extensive advanced argilis moderately dipping Sy aA 2y Fl dzf G& o6Ydzo |
alteration, while underlying granodiorite and fragments ofEmplacement of sills (13%33.0 Ma) postdated the

basement roks host a stockworkisseminated base precious/base metal mineralization of the shear zone,

metal mineralization. with the exception of few thin sills parallel with the roof
North eV V1) | —— South
> ;Ol'o
& 7
”76/?0/76 position of the Medovarce section
S > Jv
distal zone
_‘_} - !JL1=rAu~.-

m andesite lava flows
A=5-a] fine to coarse epicl. volc. breccias/conglomerates

coarse to blocky epicl. volc. breccias -

@15 - lahar/mudflow deposits L debris/hyperconc. flow deposits
] mostly coarse epicl./pyrocl. breccias % epiclastic volcanic conglomerates m epiclastic volcanic sandstones E fine sandstones/siltstones
;e 5] — debris and pyrocl. flow deposits Fa”~" fluvial/marine deposits fluvial/marine deposits marine deposits

Figure4. Facies model dhe Sebechleby Formation.

450 m .
ZARNOSEK

Taeq TILINY
. 4y (AN Iy
YCEEYAD NS TAEIPOF
AT Lata iy futalanica T OO
- soveteusesss ieninnta; T 2

bissigey

Figure5.{ SOl A2y 2F (KS {S0S0OKfiSo6& CYd y2NIK | yR a2dziK @rhriné
tuffaceous siltstones; @coarse/fine conglomerates;gXine to coarse sandstonesg4iltstones/claystones; &coarse lahar brecci
6 ¢ mostly coarse epicl.volc. breccias; pumice flow deposits; 8 amph-opx andesite lava flow; & two px andesite lava floy
10¢ tree remnants; 1% fauna and flora remnants; 12faults; 13¢ base of the section.
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of the granodiorite that were emplaced before the An interested reader can find more details

mineralization and the granodiorite pluton emplacementO2 y OSNY Ay 3 &G NHzOGdzNBE | yR S@2

(~13.60 Ma). Further eastward the sills pass int&tratovolcano in the open access paper by Chernyshev et

moderately outward dipping ring dikes. al. (20B). Timing of the evolution has been updated by
Granodiorite to quartaiorite porphyry dike clusters Lexa et al. (2025). Abstractby L&¥ 2 RSN} 00 KA & O

and small stocks (~12.9 Mstage 2¢ are situated at the provides essential information concerning magmatic and

periphery of the granodiorite pluton (Figs. 2 and 3). Stocksetallogenetic evolution of the stratovolcano (including

with roof pendants in basement rocks pass upward intoeferences omitted from the text above). Magmatic

dike clusters emplaced in andesites of the peddera evolution is in a greater detail treated in the paper by

stage. Intrusions of granodiorite porphyry areRottier et al.(2000). Naturally, the mentioned papers

accompanied by the GAu skarmporphyry type include references to works with supporting evidences.

mineralization.

Quartzdiorite porphyry dikes extend in the western 3 Fjeld tI‘Ip localities
and northern parts of the resurgent horst, outside of the

sills extent. They are mostly thin, either vertical or d|pp|n4thelr localization is in Flg 1)
inward, showing some aspects of cone sheets. They post
date ganodiorite porphyry stocks/dike clusters and3.1. Medovarce ¢ the 1% pre-caldera stage,
quartzdiorite porphyry sills. Sebechleby Formation: succession of shallow
During _the 31" _or caldera stage (~12.9 Ma) marine  epidastic volcanic  conglomerates/ )
adzoaARSYOS 2F UKS ~UAl GY AsghdstoResfamianmEbedded Riar defbokit@ S ® wSt I U
volcanic activity filled the caldera and formed
contemporaneous volcanic deptsion slopes of the The Sebechleby Formation occupies a large area in
~UAl OYyAOlF {UNXU2g2t Ol y2 Slﬁek§7\9§> AE6FAW® 27 TRSOVPALEBA O
has 20 km in diameter (Fig. 1) and the extent of itgt the slopes of the stratovolcano (proximal zone) it is
subsidence is estimated at 500 m. It is not of an eXpIOSi\Afgrmed of extusive domeS, lava ﬂOWS, pyroc'astic flow
type, but it is filled by bamph andesite/dacite extrusive deposits and coarse epiclastic volcanic breccias, in a
domes, dome flows and associated pyroclastic andhallow marine environment of the distal zone it is formed
epiCIaStiC volcanic rocks. Tuffaceous sediments at the ba§¢ epic|astic volcanic Cong|omerateS, sandstones and
of the caldera filling and underlying andesites of the-pre|jghar breccias that grade southward into sussien of
caldera stage are locally affected by advanced argilligarine tuffaceous siltstones with intdredded horizons
alteration showing typical featuee of hotspring type of submarine slide sandstones and conglomerates. In its
systems. Andesites of the caldera fill at its eastern padistal zone the Sebechleby Fm. represents a coarse clastic
host a barren Varta highulfidation hydrothermal system delta prograding into a shallow marine environment of
with advanced argillic alteration. the Badenian sea (Fig}). Lahars (debris flows and
During the4" or postcaldera stagg(12.812.3 Ma) mudflows) crossed a coastline and traveled quite far into
a renewed activity of less eveld andesites created the sea, where they rested on sorted sandstones and fine
explosive,  stratovolcanic and effusive  volcanigonglomerates of the beach and febeach environments
ComplexeS/format|OnS that rest upon caldera fill and(F|g 5) and Subsequenﬂy were reworked par“a”y into
2 dZU a A R S 27T U K S Ol f R S N\] ﬁok{zon@of ng;gg @ng'&n:érateg (K|§ 4) ~u Al QYA OI
Stratovolcano edifice (F|g 1) Ind|V|dUa| CompleXeS/ From the petrograpl’uc po|nt Of V|eW the Sebechleby
formations are Spatlally limitd to certain sectors of the Formation inc'udes materia' of amphibmthopyroxene
edifice. In the distal zone they pass into aprons ofndesites and tweyroxene andesites with sporadic
epiclastic  volcanic  breccias, conglomerates angmphibole. Phenocrysts of plagioclase, clinopyroxene,
sandstones. orthopyroxene and brown amphibole rest in groundmass
During the5" or late stage(12.311.4 Ma) rhyolite  of hyalopilitic, microlitic or micropoikilitic texture (Fig. 6).
volcanic activity created dikes, cryptodomes and extrusive Locality Medovarce represents a type section of the
domes on N S to NEW striking faults, including marginal sepechleby Fm. sublitoral facies in the distal zone of the

faults of a contemporaneous resurgent horst in the- § x | gy A OF { (i Band 3. BXdnilagpRctsdfC A 3 A ¢
central part of the caldera and local horsts west of thehe section are demonstrated in the Fig. 7.

caldera (Figs. 1 and 2). An extensive dome/flow complex

with related pyroclastic and epictasrocks spreads along 3 2 | adzanyc the 4" postOF f RS NI = &
azaziKStalSNY byR SEalSNY coffdighipliblene B arldgg&eulaavaﬂaﬁ KS
RSLINBaairAzy Ay (GKS y2NIKSNY a Al
Stratovolcano edifice. Faults of the resurgent horsts host CKS . FFLYy C2NX¥IFGAZ2Y 200dzZI S
also an extensive system of intermediate to low FYyR {2 a80G2NJ 2F GKS ~GAl OyAOD
sulfidation preciouddase metal epithermal veins. The
hydrothermal system and rhyolite activity were
contemporaneous.

a product of explosive and effusive activity of pyroxene
andesites at the slope of the stratovolcano outside of the
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Here a strike of jointing is parallel with the flow direction.
The flow direction is also indicated by pronounced
striations on a vertical discontinuity in the deal part of
the quarry that accommodated a differential movement
of the flow portions (Fig. 8b).

3.3 Brhlovceg the 4" postOl f RSN} &Gl 3Sx
Formation: succession of shallow marine reworked
pumice tuffs, pumiceous sandstones and epiclastic
volcanic sandstones

C2NJ I 3ISYSNIf RSAONRLIGAZY 2°
the locality Ladzany above. South of the extensive lava
plateau and related hyaloclastite breccias it is represented
by accumulations of reworked pumiceous/tuffaceous and
hyaloclastite material transported and deposited in a
litoral environment of the Early Sarmatian sea (Fig. 1). At
the north pumice tuffs andtuffs dominate over
intercalations of reworked dark sandy to gravely glassy
andesite material (locality Brhlovce), while further
southward epiclastic volcanic sandstones, variably with
pumice admixture, dominate over intercalations of
pumiceous and/or tuficeous material. At the south the
formation is formed mostly of tuffaceous sandstones and
siltstones.

At the abandoned quarry next to the village Brhlovce
(Fig. 9there is exposed a succession of reworked pumice
tuffs interbedded with epiclastic volcanisandstones.
caldera. Lava flows extend downward into coastal zone dfhick poorly sorted beds of pumice tuffs alternate with
the Early Sarmatian sea where they spread into a broddyers of moderately sorted pumice bearing sandstones
lava plateau extending over 80 Kmwith thickness and well sorted and laminated epiclastic volcanic
100c150 m Individual flows show thickness d3 m. sandstones. While nature of pumice fragments implies the
Disintegration at contacts with sea water createdvulcanian and/or subpliniarypes of eruptions as the
extensive zones of hyaloclastite breccias that wersource of primary deposits, glassy nature of sandstones
subsequently transformed into horizons of reworkedgrains implies as their source hyaloclastite breccias and
hyaloclastite material. Breccias and conglomeratetava flows north of the locality. Rounding of pumice
accumulaed in the coastal zone next to the lava flows fragments and sandstone grains corresponds to reworking
Associated explosive activity, mostly of the vulcaniain a ®astal zone of the sea. Bentike beds of poorly
type, provided a large volume of pumice and ash thasorted material were transported as gravity driven density
accumulated along with reworked sandy to gravelyflows. Laminated layers of sorted material point to a
hyaloclastite material further southward in the i@ traction transport and deposition driven by currents.
zone of the sea (locality Brhlovce).

CNRBY GKS LISGNRBINILKAO BR®Oyi 25gHtieesRicRtcaderd stage, Biely
Formation includes material of pyroxene andesites anq | Y S z C2NXIFGA2YyY 6SftRSR A
feldsparphyric andesites, often of a glassy naturegmphibole-orthopyroxene andesite
Phenocrysts of plagioclase, clinopyroxene and
orthopyroxene ret in grondmass showing variably ¢KS . ASte 1lYSz C2NX¥FGAZ2Yy |
hyalopilitic, microlitic or piltaxitic texture. deposits of one of the andesite explosive events during

In a small abandoned quarry at the Ladzany localihe postcaldera stage that alternate with periods of
there is exposed interior of one of the andesite lava flowsgnges A 18 STFAdAAGS FOGAGAGEe D L
Solidified massive lava shows a characteristic platy #Qrmation pyroxene andesites and preceded activity of
blockyjointing respecting planes of incipient laminationthe  Sjtno  Effusive  Complex  biotigenphibole
that imply lava cooling during movement. In the centralprthopyroxene andesites (Fig. 1b). A thicker accumulation
part of the quarry it is subhorizontal, parallel with the baseyf pumice tuffs (including welded igninite at the
of the lava flow (Fig. 8a). At the left side of the quarry 2 6 g g1 Rt 2 t20FtAGevE NBs2N] $
orientation of the platy ginting turns gradually to almost pmice bearing epiclastic volcanic sandstones and/or fine
vertical one, indicating a marginal part of the lava flowpreccias extends in the southern part of the caldera

RN & _,:'*f,,.

Figure 6. Microphoto oftwo-pyroxene andesite with spora
amphibole Top Il nicols bottom: X nicols.
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g ¢ Very coarse chaotic lahar breccia with ande
blocks up to 2 m in diameter; compact tuffaceous m
with porous andesite fragments points to depositio
a hot state.

f ¢ Reworked tuff with dispersed pumice img
a contemporaneous explosive activity.

e ¢ Chaotic lahar breccia with andesite blocks u
0.5 m in diameter.

d ¢ Alternation of poorly sorte® sandstones ar
unsorted fine breccias implying transport
deposition by hyperconcentratetbris flows.

¢ ¢ Mostly coarse, stratified sandstones incluc
andesite fragments/pebbles and irregular gravel le|
¢ fluvial and/or hyperconcentrated flogdeposits.

b ¢ Coarse to blocky conglomerates with sands
intercalations, coastal marine deposits.

a ¢ Chaotic lahar breccia with andesite blocks up to
in diameter; tuffaceous sandy matrix includesiléclay
component implying dransition towards a mudflon
type transport and deposition; hig hole is after a
enclosed tree trunk.

Figure7.[ AGK2t 23A 0 O2fdzvYy 2F (GKS {S060SOKfSo6e C2NXNIGAz2zY i i

Figure8a. Pyroxene andesite lava flow showing platty to blc  Figure 8b Striations on a vertical discontinuity in the central
jointing in its internal part. of the quarry that accommodated a differential movement o
flow portions.

(Fig.1). Elsewhere in the caldera and on slopes of thevelded pumice flow deposits, that rest on a thin horizon
stratovolcano the formation is represented by generallyof reworked pumiceous tuffs and an older lava flow of the

thin horizons of reworked pumiceous tufs, epistic . | F Iy C2NXI GA2Yy o6y2i SELRAaSR
volcanic sandstones and rare siltstones at the base of thgnimbrite shows a typical compaction and contraction
Sitno Effusive complex lava flows. columnar jointing (Fig. 10b) due ta pumice flow

G GKS t20FtAGe t26¢ 0 RdepsitionkK & NI higha tenSperatited Sdkmet puiniser 01 S|
horizon of welded pumice flow depositsignimbrite. As fragments are flattened into lenses of gray glass that are
demonstrated in the Fig. 10a, it grades downward inte unknown as fiamme (Fig. 10c). Microphoto (Fig. 10d) shows
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Figure9a. Succession of reworked pumice tuffs and epic Figure 9b. Detail of larger pumice fragments in poorly sol
volcanicsandstones in the village. pumice tuff. Dark color indicates andesitic compositon (sn
pumices are bleached).

Figure9c. A thick unsorted pumice tuff bed grades upward Figure9d. An eroded channel is filled by sorted pumice
a tuffaceoussilt. That implies transport by a density current

Figure9e. Mixed facies of pumice and sandy andesitic matt  Figure9f. Detail of the mixed layer of pumice and sand. Th
With an exception of a mixed layer of pumice and sand sc  to a lowdensity large pumice fragments show the si
lamination andinclined layers imply a traction transport. transport dynamics as andesite sand grains.
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