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GEOLOGY AND VOLCANIC ROCKS  
OF THE ~TIAVNICA COMPOSITE VOLCANO 
 
Jaroslav Lexa 
Earth Science Institute, Slovak Academy of Sciences, Bratislava, Slovakia 
 
 

1. Itinerary 
 
Leader: Jaroslav LEXA 
 
уΥллΥ 5ŜǇŀǊǘǳǊŜ ŦǊƻƳ bŀƎȅōǀǊȊǎǀƴȅ 
 
9:00 - 12:30: Morning excursion 
 

Medovarce ς the 1st pre-caldera stage, Sebechleby 
Formation: succession of shallow marine epiclastic 
volcanic conglomerates/sandstones and inter-bedded 
lahar deposits. 
 
Ladzany ς the 4th post-ŎŀƭŘŜǊŀ ǎǘŀƎŜΣ .ŀřŀƴ CƻǊƳŀǘƛƻƴΥ 
pyroxene andesite lava flow 
 
Brhlovce ς the 4th post-ŎŀƭŘŜǊŀ ǎǘŀƎŜΣ .ŀřŀƴ CƻǊƳŀǘƛƻƴΥ 
succession of shallow marine reworked pumice tuffs, 
pumiceous sandstones and epiclastic volcanic 
sandstones 
 
tƻőǵǾŀŘƭƻ ς the 4th post-ŎŀƭŘŜǊŀ ǎǘŀƎŜΣ .ƛŜƭȅ ƪŀƳŜƶ 
Formation: welded ignimbrite of biotite-amphibole-
orthopyroxene andesite. 

 
12:30 - 13:00: Lunch (lunch-packs) 
 
13:00 - 18:00: Afternoon excursion 
 
~ŜƳŜƴǘƭƻǾ ς the 2nd stage of subvolcanic intrusions, 
Zlatno Intrusive Complex: granodiorite porphyry 
stock/dike showing a porphyry system quartz-sericite-
pyrite alteration. 
 
IƻŘǊǳǑŀ ς Mayer shaft ς the 2nd stage of subvolcanic 
ƛƴǘǊǳǎƛƻƴǎΣ IƻŘǊǳǑŀ-~ǘƛŀǾƴƛŎŀ ƛƴǘǊǳǎƛǾŜ ŎƻƳǇƭŜȄΥ top of 
the granodiorite bell-jar pluton 
 
IƻŘǊǳǑŀ ς tajch ς the 2nd stage of subvolcanic intrusions, 
Banisko Intrusive Complex: bt-amph quartz-diorite 
porphyry sill. 
 
Juraj adit ς the 2nd stage of subvolcanic intrusions, 
Banisko Intrusive Complex: bt-amph quartz-diorite 
porphyry ring dike 
 

.ŀƴǎƪȇ {ǘǳŘŜƴŜŎ ς the 3rd caldera stage, Studenec 
Formation: bt-amp andesite extrusive dome 
 
Ilija ς the 3rd caldera stage, Studenec Formation: bt-
amph andesite pumice flow deposits 
 
муΥллΥ DǳƛŘŜŘ ǘƻǳǊ ƛƴ .ŀƴǎƪł ~ǘƛŀǾƴƛŎŀ and Gala Dinner 
 

2. Structure and evolution  
ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ {ǘǊŀǘƻǾƻƭŎŀƴƻ 
 
¢ƘŜ ~ǘƛŀǾƴƛŎŀ {ǘǊŀǘƻǾƻƭŎŀƴƻ ƛǎ ǘƘŜ Ƴƻǎǘ ŜȄǘŜƴǎƛǾŜ ŀƴŘ 

complex volcanic edifice among the Miocene to 
Quaternary volcanoes of the Carpathian-Pannonian 
region that hosts the world-Ŏƭŀǎǎ .ŀƴǎƪł ~ǘƛŀǾƴƛŎŀ -
IƻŘǊǳǑŀ ƻǊŜ ŘƛǎǘǊƛŎǘΦ Lǘ Ƙŀǎ ǿŜƭƭ-preserved volcanic 
formations and complexes in the proximal and distal 
zones (Fig. 1) that allowed for a serious paleovolcanic 
ǊŜŎƻƴǎǘǊǳŎǘƛƻƴ όYƻƴŜőƴȇ Ŝǘ ŀƭΦΣ мффуΤ /ƘŜǊƴȅǎƘŜǾ Ŝǘ ŀƭΦΣ 
2013). A resurgent horst in the central part of its caldera 
exposes subvolcanic intrusive complexes and related ore 
mineralizations (Fig. 2). 
¢ƘŜ ŜŘƛŦƛŎŜ ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ {ǘǊŀǘƻǾƻƭŎŀƴƻ ǊŜǇǊŜǎŜƴǘǎ 

a succession of volcanic formations and complexes with a 
common central 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 
ŎƻƳǇƛƭŜŘ ōȅ YƻƴŜőƴȇ Ŝǘ ŀƭΦ όмффуŀΣōύ Ƙŀǎ ōŜen recently 
treated by Chernyshev et al. (2013) and Lexa et al. (2025). 
Note, that a legend of the Fig. 1 includes a subdivision of 
the stratovolcano into lithostratigrapic units and their 
brief lithologic/petrographic description. Evolutiuon of 
the stratovolcano is summarized in the Fig. 3. 

During the 1st or pre-caldera stage (dated to 15.0ς
13.6 Ma) volcanic activity of px and amph-px andesites, 
interrupted by periods of quiescence and related erosion, 
created a succession of stratovolcanic complexes and 
formations. Paleovolcanic reconstruction points to 
remnants of a large stratovolcanic edifice, 40 km in 
diameter at the base of a compound volcanic cone, 
surrounded by accumulations of epiclastic volcanic rocks.  
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Figure 1a. {ǘǊǳŎǘǳǊŀƭ ǎŎƘŜƳŜ ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ {ǘǊŀǘƻǾƻƭŎŀƴƻ ό/ƘŜǊƴȅǎƘŜǾ Ŝǘ ŀƭΦ нлмоύΦ  

Red dots indicate visited localities. See the legend on the next page (Fig. 1b). 
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Figure 1b. Legend for the structural scheme (Fig. 1a). 
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In the central zone of the edifice, rocks of the pre-
caldera stage are exposed in the eastern half of the 
resurgent horst (Figs. 1 and 2). Here, the former 
stratovolcanic edifice has been deeply eroded and is built 
mostly of andesite sills and laccoliths emplaced in the 
lower part of the edifice. The pre-caldera stage also 
comprises a stock of bt-amph-px diorite porphyry south of 
the caldera (~14.5 Ma, stage 1b) that hosts a sub-

economic Beluj Au-porphyry mineralization. 
During the 2nd stage ƛƴ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ 

Stratovolcano edifice (dated to the interval 13.6ς12.9 Ma) 
a break in volcanic activity, extensive denudation in its 
central zone, and emplacement of subvolcanic/ 
intravolcanic intrusions took place. The subvolcanic/ 
intravolcanic intrusive complex is exposed in the uplifted 
block of the resurgent horst in the central zone of the 

Figure 2. {ǘǊǳŎǘǳǊŀƭ ǎŎƘŜƳŜ ŀƴŘ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǊŜǎǳǊƎŜƴǘ ƘƻǊǎǘ ƛƴ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ {ǘǊŀǘƻǾƻƭŎŀƴƻ ŎŀƭŘŜǊŀ ǿƛǘƘ ǘƘŜ location 

of main mineralization types. Modified after Lexa et al. (1999). 
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Figure 3. 9Ǿƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ {ǘǊŀǘƻǾƻƭŎŀƴƻ edifice and associated mineralizations (Lexa et al. 2025). 
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volcano (Figs. 1 and 2). The oldest diorite intrusion 
(~14.8 aŀύ ƛǎ ǘƘŜ ǇŀǊŜƴǘŀƭ ƛƴǘǊǳǎƛƻƴ ƻŦ ǘƘŜ ōŀǊǊŜƴ ~ƻōƻǾ 
high-sulfidation hydrothermal system. A younger 
granodiorite bell-jar pluton (~13.44 Ma, stage 2a), 
emplaced by the underground cauldron subsidence 
mechanism, invaded basement rocks especially using 
subhorizontal discontinuities in the Mesozoic sedimentary 
formations above the Variscan crystalline rocks (Fig. 3). 
Three types of mineralizations are associated with the 
emplacement of the granodiorite bell-jar pluton. At 
contacts of the pluton with basement carbonate rocks 
there are magnetite skarn deposits and occurrences. In 
the central part of the pluton the overlying pre-caldera 
stage andesites are affected by extensive advanced argillic 
alteration, while underlying granodiorite and fragments of 
basement rocks host a stockwork-disseminated base 
metal mineralization. 

Yǳōŀő Ŝǘ ŀƭΦ όнлмуύ ǊŜǾŜŀƭŜŘ ǘƘŀǘ ǘƘŜ ŜȄǘŜƴǎƛǾŜ 
denudation was related to a resurgent uplift of the 
granodiorite pluton and associated sector collapse at the 
SE side of the edifice in the interval 13.44ς13.3 Ma (Fig. 3). 
A basal, low angle detachment/ shear zone hosts the 
IƻŘǊǳǑŀ ǇǊŜŎƛƻǳǎκōŀǎŜ ƳŜǘŀƭ ŜǇƛǘƘŜǊƳŀƭ ƳƛƴŜǊŀƭƛȊŀǘƛƻƴΦ 

Quartz-diorite porphyry sills (stage 2b) invaded 
major subhorizontal discontinuities in the basement, 
granodiorite pluton, contact of basement and volcanic 
complex and overlying andesites of the pre-caldera stage 
(Fig. 2). Sills emplaced among andesites occur especially in 
the area of the sector collapse where they intrude 
structures of the shear zone, both low angle faults as well 
as moderately dipping ǘŜƴǎƛƻƴ Ŧŀǳƭǘǎ όYǳōŀő Ŝǘ ŀƭΦΣ нлмуύΦ 
Emplacement of sills (13.3ς13.0 Ma) post-dated the 
precious/base metal mineralization of the shear zone, 
with the exception of few thin sills parallel with the roof 

Figure 4. Facies model of the Sebechleby Formation. 

 

Figure 5. {ŜŎǘƛƻƴ ƻŦ ǘƘŜ {ŜōŜŎƘƭŜōȅ CƳΦ ƴƻǊǘƘ ŀƴŘ ǎƻǳǘƘ ƻŦ ǘƘŜ ƭƻŎŀƭƛǘȅ aŜŘƻǾŀǊŎŜ όYƻƴŜőƴȇ мфссΣ ǇƘƻǘƻ WŀǊƻǎƭŀǾ [ŜȄŀύΦ м ς marine 

tuffaceous siltstones; 2 ς coarse/fine conglomerates; 3 ς fine to coarse sandstones; 4 ς siltstones/claystones; 5 ς coarse lahar breccias; 

6 ς mostly coarse epicl.volc. breccias; 7 ς pumice flow deposits; 8 ς amph-opx andesite lava flow; 9 ς  two px andesite lava flow;  

10 ς tree remnants; 11 ς fauna and flora remnants; 12 ς faults; 13 ς base of the section. 
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of the granodiorite that were emplaced before the 
mineralization and the granodiorite pluton emplacement 
(~13.60 Ma). Further eastward the sills pass into 
moderately outward dipping ring dikes. 

Granodiorite to quartz-diorite porphyry dike clusters 
and small stocks (~12.9 Ma, stage 2c) are situated at the 
periphery of the granodiorite pluton (Figs. 2 and 3). Stocks 
with roof pendants in basement rocks pass upward into 
dike clusters emplaced in andesites of the pre-caldera 
stage. Intrusions of granodiorite porphyry are 
accompanied by the Cu-Au skarn-porphyry type 
mineralization. 

Quartz-diorite porphyry dikes extend in the western 
and northern parts of the resurgent horst, outside of the 
sills extent. They are mostly thin, either vertical or dipping 
inward, showing some aspects of cone sheets. They post-
date granodiorite porphyry stocks/dike clusters and 
quartz-diorite porphyry sills.  

During the 3rd or caldera stage (~12.9 Ma) 
ǎǳōǎƛŘŜƴŎŜ ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ ŎŀƭŘŜǊŀ ǘƻƻƪ ǇƭŀŎŜΦ wŜƭŀǘŜŘ 
volcanic activity filled the caldera and formed 
contemporaneous volcanic deposits on slopes of the 
~ǘƛŀǾƴƛŎŀ {ǘǊŀǘƻǾƻƭŎŀƴƻ ŜŘƛŦƛŎŜ όCƛƎǎΦ н ŀƴŘ оύΦ ¢ƘŜ ŎŀƭŘŜǊŀ 
has 20 km in diameter (Fig. 1) and the extent of its 
subsidence is estimated at 500 m. It is not of an explosive 
type, but it is filled by bt-amph andesite/dacite extrusive 
domes, dome flows and associated pyroclastic and 
epiclastic volcanic rocks. Tuffaceous sediments at the base 
of the caldera filling and underlying andesites of the pre-
caldera stage are locally affected by advanced argillic 
alteration showing typical features of hot-spring type 
systems. Andesites of the caldera fill at its eastern part 
host a barren Varta high-sulfidation hydrothermal system 
with advanced argillic alteration. 

During the 4th or post-caldera stage (12.8ς12.3 Ma) 
a renewed activity of less evolved andesites created 
explosive, stratovolcanic and effusive volcanic 
complexes/formations that rest upon caldera fill and 
ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ŎŀƭŘŜǊŀ ƻƴ ǎƭƻǇŜǎ ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ 
Stratovolcano edifice (Fig. 1). Individual complexes/ 
formations are spatially limited to certain sectors of the 
edifice. In the distal zone they pass into aprons of 
epiclastic volcanic breccias, conglomerates and 
sandstones. 

During the 5th or late stage (12.3ς11.4 Ma) rhyolite 
volcanic activity created dikes, cryptodomes and extrusive 
domes on N S to NE-SW striking faults, including marginal 
faults of a contemporaneous resurgent horst in the 
central part of the caldera and local horsts west of the 
caldera (Figs. 1 and 2). An extensive dome/flow complex 
with related pyroclastic and epiclastic rocks spreads along 
ǎƻǳǘƘŜŀǎǘŜǊƴ ŀƴŘ ŜŀǎǘŜǊƴ ƳŀǊƎƛƴŀƭ Ŧŀǳƭǘǎ ƻŦ ǘƘŜ ¿ƛŀǊ 
ŘŜǇǊŜǎǎƛƻƴ ƛƴ ǘƘŜ ƴƻǊǘƘŜǊƴ ǎŜŎǘƻǊ ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ 
Stratovolcano edifice. Faults of the resurgent horsts host 
also an extensive system of intermediate to low-
sulfidation precious/base metal epithermal veins. The 
hydrothermal system and rhyolite activity were 
contemporaneous. 

An interested reader can find more details 
ŎƻƴŎŜǊƴƛƴƎ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŜǾƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ 
Stratovolcano in the open access paper by Chernyshev et 
al. (2013). Timing of the evolution has been updated by 
Lexa et al. (2025). Abstract by Lexa & YƻŘŠǊŀ όǘƘƛǎ ǾƻƭǳƳŜύ 
provides essential information concerning magmatic and 
metallogenetic evolution of the stratovolcano (including 
references omitted from the text above). Magmatic 
evolution is in a greater detail treated in the paper by 
Rottier et al. (2000). Naturally, the mentioned papers 
include references to works with supporting evidences. 
 

3. Field trip localities  
(their localization is in Fig. 1) 
 

3.1. Medovarce ς the 1st pre-caldera stage, 
Sebechleby Formation: succession of shallow 
marine epiclastic volcanic conglomerates/ 
sandstones and inter-bedded lahar deposits 
 

The Sebechleby Formation occupies a large area in 
ǘƘŜ {9 ǎŜŎǘƻǊ ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ {ǘǊŀǘƻǾƻƭŎŀƴƻ όCƛƎΦ мύΦ ²ƘƛƭŜ 
at the slopes of the stratovolcano (proximal zone) it is 
formed of extrusive domes, lava flows, pyroclastic flow 
deposits and coarse epiclastic volcanic breccias, in a 
shallow marine environment of the distal zone it is formed 
of epiclastic volcanic conglomerates, sandstones and 
lahar breccias that grade southward into succession of 
marine tuffaceous siltstones with inter-bedded horizons 
of submarine slide sandstones and conglomerates. In its 
distal zone the Sebechleby Fm. represents a coarse clastic 
delta prograding into a shallow marine environment of 
the Badenian sea (Fig. 4). Lahars (debris flows and 
mudflows) crossed a coastline and traveled quite far into 
the sea, where they rested on sorted sandstones and fine 
conglomerates of the beach and fore-beach environments 
(Fig. 5) and subsequently were reworked partially into 
horizons of coarse conglomerates (Fig. 4). 

From the petrographic point of view the Sebechleby 
Formation includes material of amphibole-orthopyroxene 
andesites and two-pyroxene andesites with sporadic 
amphibole. Phenocrysts of plagioclase, clinopyroxene, 
orthopyroxene and brown amphibole rest in groundmass 
of hyalopilitic, microlitic or micropoikilitic texture (Fig. 6). 

Locality Medovarce represents a type section of the 
Sebechleby Fm. sublitoral facies in the distal zone of the 
~ǘƛŀǾƴƛŎŀ {ǘǊŀǘƻǾƻƭŎŀƴƻ όCƛƎǎΦ 4 and 5). Essential aspects of 
the section are demonstrated in the Fig. 7. 
 

3.2. Ladzany ς the 4th post-ŎŀƭŘŜǊŀ ǎǘŀƎŜΣ .ŀřŀƴ 
Formation: pyroxene andesite lava flow 
 
¢ƘŜ .ŀřŀƴ CƻǊƳŀǘƛƻƴ ƻŎŎǳǇƛŜǎ ŀ ƭŀǊƎŜ ŀǊŜŀ ƛƴ ǘƘŜ { 

ŀƴŘ {² ǎŜŎǘƻǊ ƻŦ ǘƘŜ ~ǘƛŀǾƴƛŎŀ {ǘǊŀǘƻǾƻƭŎŀƴƻ όCƛƎΦ мύΦ Lǘ ƛǎ 
a product of explosive and effusive activity of pyroxene 
andesites at the slope of the stratovolcano outside of the 
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caldera. Lava flows extend downward into coastal zone of 
the Early Sarmatian sea where they spread into a broad 
lava plateau extending over 80 km2, with thickness  
100ς150 m. Individual flows show thickness 15ς35 m. 
Disintegration at contacts with sea water created 
extensive zones of hyaloclastite breccias that were 
subsequently transformed into horizons of reworked 
hyaloclastite material. Breccias and conglomerates 
accumulated in the coastal zone next to the lava flows. 
Associated explosive activity, mostly of the vulcanian 
type, provided a large volume of pumice and ash that 
accumulated along with reworked sandy to gravely 
hyaloclastite material further southward in the litoral 
zone of the sea (locality Brhlovce). 
CǊƻƳ ǘƘŜ ǇŜǘǊƻƎǊŀǇƘƛŎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿ ǘƘŜ .ŀřŀƴ 

Formation includes material of pyroxene andesites and 
feldspar-phyric andesites, often of a glassy nature. 
Phenocrysts of plagioclase, clinopyroxene and 
orthopyroxene rest in grondmass showing variably 
hyalopilitic, microlitic or piltaxitic texture. 

In a small abandoned quarry at the Ladzany locality 
there is exposed interior of one of the andesite lava flows. 
Solidified massive lava shows a characteristic platy to 
blocky jointing respecting planes of incipient lamination 
that imply lava cooling during movement. In the central 
part of the quarry it is subhorizontal, parallel with the base 
of the lava flow (Fig. 8a). At the left side of the quarry 
orientation of the platy jointing turns gradually to almost 
vertical one, indicating a marginal part of the lava flow. 

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 central part of 
the quarry that accommodated a differential movement 
of the flow portions (Fig. 8b). 
 

3.3 Brhlovce ς the 4th post-ŎŀƭŘŜǊŀ ǎǘŀƎŜΣ .ŀřŀƴ 
Formation: succession of shallow marine reworked 
pumice tuffs, pumiceous sandstones and epiclastic 
volcanic sandstones 
 
CƻǊ ŀ ƎŜƴŜǊŀƭ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ .ŀřŀƴ CƻǊƳŀǘƛƻƴ ǎŜŜ 

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 and tuffs 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 tuffaceous material. At the south the 
formation is formed mostly of tuffaceous sandstones and 
siltstones. 

At the abandoned quarry next to the village Brhlovce 
(Fig. 9) there is exposed a succession of reworked pumice 
tuffs interbedded with epiclastic volcanic sandstones. 
Thick poorly sorted beds of pumice tuffs alternate with 
layers of moderately sorted pumice bearing sandstones 
and well sorted and laminated epiclastic volcanic 
sandstones. While nature of pumice fragments implies the 
vulcanian and/or subplinian types of eruptions as the 
source of primary deposits, glassy nature of sandstones 
grains implies as their source hyaloclastite breccias and 
lava flows north of the locality. Rounding of pumice 
fragments and sandstone grains corresponds to reworking 
in a coastal zone of the sea. Bench-like beds of poorly 
sorted material were transported as gravity driven density 
flows. Laminated layers of sorted material point to a 
traction transport and deposition driven by currents. 
 

3.пΦ tƻőǵǾŀŘƭƻ ς the 4th post-caldera stage, Biely 
ƪŀƳŜƶ CƻǊƳŀǘƛƻƴΥ ǿŜƭŘŜŘ ƛƎƴƛƳōǊƛǘŜ ƻŦ ōƛƻǘƛǘŜ-
amphibole-orthopyroxene andesite 
 
¢ƘŜ .ƛŜƭȅ ƪŀƳŜƶ CƻǊƳŀǘƛƻƴ ǊŜǇǊŜǎŜƴǘǎ ǇȅǊƻŎƭŀǎǘƛŎ 

deposits of one of the andesite explosive events during 
the post-caldera stage that alternate with periods of 
andeǎƛǘŜ ŜŦŦǳǎƛǾŜ ŀŎǘƛǾƛǘȅΦ Lǘ ŦƻƭƭƻǿŜŘ ŀŎǘƛǾƛǘȅ ƻŦ ǘƘŜ .ŀřŀƴ 
formation pyroxene andesites and preceded activity of 
the Sitno Effusive Complex biotite-amphibole-
orthopyroxene andesites (Fig. 1b). A thicker accumulation 
of pumice tuffs (including welded ignimbrite at the 
tƻőǵǾŀŘƭƻ ƭƻŎŀƭƛǘȅύΣ ǊŜǿƻǊƪŜŘ ǇǳƳƛŎŜƻǳǎ ǘǳŦŦǎ ŀƴŘ 
pumice bearing epiclastic volcanic sandstones and/or fine 
breccias extends in the southern part of the caldera 

Figure 6. Microphoto of two-pyroxene andesite with sporadic 

amphibole. Top: II nicols, bottom: X nicols. 
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(Fig. 1). Elsewhere in the caldera and on slopes of the 
stratovolcano the formation is represented by generally 
thin horizons of reworked pumiceous tufs, epiclastic 
volcanic sandstones and rare siltstones at the base of the 
Sitno Effusive complex lava flows. 
!ǘ ǘƘŜ ƭƻŎŀƭƛǘȅ tƻőǵǾŀŘƭƻ ǘƘŜǊŜ ƛǎ ŜȄǇƻǎŜŘ ŀ ǘƘƛŎƪŜǊ 

horizon of welded pumice flow deposits ς ignimbrite. As 
demonstrated in the Fig. 10a, it grades downward into un-

welded pumice flow deposits, that rest on a thin horizon 
of reworked pumiceous tuffs and an older lava flow of the 
.ŀřŀƴ CƻǊƳŀǘƛƻƴ όƴƻǘ ŜȄǇƻǎŜŘ ŀǘ ǘƘŜ ƭƻŎŀƭƛǘȅύΦ ²ŜƭŘŜŘ 
ignimbrite shows a typical compaction and contraction 
columnar jointing (Fig. 10b) due to a pumice flow 
deposition at the high temperature. Former pumice 
fragments are flattened into lenses of gray glass that are 
known as fiamme (Fig. 10c). Microphoto (Fig. 10d) shows 

g ς Very coarse chaotic lahar breccia with andesite 

blocks up to 2 m in diameter; compact tuffaceous matrix 

with porous andesite fragments points to deposition in 

a hot state. 

 
f ς Reworked tuff with dispersed pumice implies 

a contemporaneous explosive activity. 

 
e ς Chaotic lahar breccia with andesite blocks up to  

0.5 m in diameter. 

 
d ς Alternation of poorly sorted sandstones and 

unsorted fine breccias implying transport and 

deposition by hyperconcentrated debris flows. 

 
c ς Mostly coarse, stratified sandstones including 

andesite fragments/pebbles and irregular gravel lenses 

ς fluvial and/or hyperconcentrated flow deposits. 

 
b ς Coarse to blocky conglomerates with sandstone 

intercalations, coastal marine deposits. 

 
a ς Chaotic lahar breccia with andesite blocks up to 1 m 
in diameter; tuffaceous sandy matrix includes a silt/clay 
component implying a transition towards a mudflow 
type transport and deposition; a big hole is after an 
enclosed tree trunk. 

Figure 7. [ƛǘƘƻƭƻƎƛŎ ŎƻƭǳƳƴ ƻŦ ǘƘŜ {ŜōŜŎƘƭŜōȅ CƻǊƳŀǘƛƻƴ ŀǘ ǘƘŜ ƭƻŎŀƭƛǘȅ aŜŘƻǾŀǊŎŜΦ 5ǊŀǿƛƴƎ ōȅ ±Φ YƻƴŜőƴȇΦ 

 

Figure 8a. Pyroxene andesite lava flow showing platty to blocky 

jointing in its internal part. 

Figure 8b. Striations on a vertical discontinuity in the central part 

of the quarry that accommodated a differential movement of the 

flow portions. 
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Figure 9a. Succession of reworked pumice tuffs and epiclastic 

volcanic sandstones in the village. 

Figure 9b. Detail of larger pumice fragments in poorly sorted 

pumice tuff. Dark color indicates andesitic compositon (smaller 

pumices are bleached). 

Figure 9c. A thick unsorted pumice tuff bed grades upward into 

a tuffaceous silt. That implies transport by a density current. 

Figure 9d. An eroded channel is filled by sorted pumice. 

Figure 9e. Mixed facies of pumice and sandy andesitic material. 

With an exception of a mixed layer of pumice and sand sorting, 

lamination and inclined layers imply a traction transport. 

Figure 9f. Detail of the mixed layer of pumice and sand. Thanks 

to a low-density large pumice fragments show the same 

transport dynamics as andesite sand grains. 


