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Sys tem atic geo log i cal map ping of the Slo vak Re pub lic ter ri tory over the last forty years, when many re gional geo log i cal maps at
1:50 000 scale were is sued, cul mi nated in 2008 and 2009 in a new syn the sis of the geo log i cal struc ture of the West ern Carpathians on the
Slo vak ter ri tory in the form of a gen eral geo log i cal map at 1:200 000 scale. An in te gral part of this ac tiv ity was the solv ing of in ter re -
gional cor re la tion prob lems, a set tled of tec tonic clas si fi ca tion of the West ern Carpathians as well as a spec i fi ca tion of the
lithostratigraphical con tent of the tec tonic units. The re sults of this syn the sis are de scribed in this con tri bu tion – a brief re view of the
prin ci pal geo log i cal units of the West ern Carpathians that are de picted in the tec tonic in ter pre ta tion and in the geo log i cal sec tions. The
West ern Carpathians are geo log i cally di vided into the Outer (Flysch Belt) and In ner (In ner Carpathian Block). These two zones are prod -
ucts of the youn gest, mainly Neo gene Neo-Al pine tec tonic ac tiv ity. Sep a rat ing the two zones is a tec tonic struc ture – the Klippen Belt –
which con tains el e ments from both. The In ner Carpathian Block pos sesses a Palaeoalpine tec tonic pat tern com posed of crustal tec tonic
units and su per fi cial nappes. The crustal units are com posed of the crys tal line base ment and its Up per Pa leo zoic and Me so zoic cover.
The base ment con sists of frag ments of Hercynian tec tonic units from the Pa leo zoic phase of crustal evo lu tion. The su per fi cial nappes
com prise mostly up per Pa leo zoic and Me so zoic se quences. Ce no zoic de pos its and vol ca nic rocks are de pos ited on the Palaeoalpine
nappe struc ture. 
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INTRODUCTION

 Long-term in ves ti ga tion of the Slo vak part of the West ern
Carpathians re sulted in the cre ation of sev eral syn the ses (e.g.,
Uhlig, 1907; Matìjka and Andrusov, 1931; Biely et al., 1968;
Andrusov et al., 1973). One of these was the first edi tion of the
1:200 000 gen eral maps in the 1960’s. Sub se quently, the sys tem -
atic geo log i cal map ping the Slo vak Re pub lic at 1:25 000 scale
be gan. The map ping was or ga nized by in di vid ual re gions, re -
flect ing than the dif fer ent top o graphic el e ments of Slovakia (an
al ter na tion of moun tain ranges and de pres sions and/or low -
lands). On the ba sis of these maps, re gional maps at 1:50 000
scale were com piled and pub lished, to gether with ex plan a tory
books for pub lic use. At the pres ent day nearly all of the
Slovakian ter ri tory is cov ered by re gional geo log i cal maps at
1:50 000 scale. From 1972, when the first 1:50 000 re gional map

was is sued, to the pres ent, 47 re gional maps out of a to tal of 51
have seen is sued. Thus much data has ac cu mu lated in the past
forty years, but these have brought geo log i cal prob lems too.

The 1:50 000 maps were a base for the cre ation of the new
gen eral 1:200 000 map. The main task of this gen eral map was
a cor re la tion of the re gional maps and their in cor po ra tion into a
con sis tent syn the sis of the struc ture of the West ern
Carpathians. The syn the sis also in cor po rates later stud ies on
Carpathian ge ol ogy (e.g., Kováè, 2000; Plašienka, 2003; Bielik 
et al., 2004; Froitzheim et al., 2008) and geo phys i cal works
(e.g., Vozár et al., 1999; Guterch et al., 2003). The new gen eral
geo log i cal map of Slovakia at 1:200 000 scale came out in the
2008 in in di vid ual sheets and as a whole (Bezák et al., 2008)
and in 2009 the ex plan a tory text (Bezák et al., 2009) was pub -
lished. The map sheets are com ple mented by geo log i cal sec -
tions, sketches of the tec tonic units and – sum mary of – the au -
thors’ con tri bu tions. The com pi la tion of the 1:200 000 maps



and text ex pla na tions in volved teams of ge ol o gists dom i nantly
from the State Geo log i cal In sti tute of Dionýz Štúr, but also
from the Slo vak Acad emy of Sci ences, the Fac ulty of Nat u ral
Sci ences, the Bratislava Fac ulty of Min ing and the Tech ni cal
Uni ver sity at Košice.

In com par i son with the old edi tion of the gen eral map, the
new one con tains much that is new, for ex am ple the di vi sion of
the prin ci pal tec tonic units, es pe cially the Palaeoalpine su per fi -
cial nappes. In the crys tal line base ment frag ments of Hercynian 
tec tonic units have been iden ti fied, while the interpretetion of
the Klippen Belt has also changed. The Neo gene sed i men tary
bas ins and volcanics in the re la tion to tec tonic set ting have been 
clas si fied. The map is prin ci pally of the solid ge ol ogy, but im -
por tant Qua ter nary sed i ments are shown (e.g., in bas ins where
they at tain con sid er able thick ness, while ma jor alluvial and
glacio-flu vial de pos its are il lus trated). The aim of this work is
to given a cur rent geo log i cal syn the sis of the West ern
Carpathians in Slovakia as ex pressed in the new gen eral geo -
log i cal map.

OVERVIEW OF THE GEOLOGICAL 
STRUCTURE OF SLOVAKIA

The Slo vak Re pub lic is lo cated in the West ern Carpathian
moun tain range. The tectonic struc ture of this re gion is com -
plex as a re sult of its long-term tec tonic evolution. Tec tonic el e -
ments orig i nated dur ing two main orogenic stages, of the
Hercynian and Al pine.

A mod ern view of the geo log i cal struc ture and tec tonic di -
vi sion of the West ern Carpathians is shown on the new gen eral
map. This in ter pre ta tion has been based on cur rent un der stand -
ing of the re gion’s tec tonic evo lu tion and con forms to the Tec -
tonic Map of the Slo vak Re pub lic at 1:500 000 scale (Bezák et
al., 2004). The West ern Carpathians are di vided into Outer and
In ner zones, a re sult of the youn gest Neoalpine (mostly Mio -
cene) tec tonic ac tiv ity be tween the Eu ro pean plat form and the
In ner Carpathian Block. The Outer Carpathians are rep re sented 
by the Flysch Belt. An el e ment that sep a rates Outer and In ner
blocks is the Neoalpine struc ture of the Klippen Belt which
con tains units from both units. 

 The In ner Carpathian Block com prises a Palaeoalpine
(Late Cre ta ceous) nappe sys tem and post-nappe Ce no zoic vol -
ca nic and sed i men tary rocks. The Palaeoalpine tec tonic units
com prise crustal units as well as a sys tem of su per fi cial nappes.
The crustal tec tonic units of Tatricum, Veporicum, Gemericum 
and Zemplinicum are built up of crys tal line base ment with in -
cor po rated frag ments of Hercynian tec tonic units, as well as
cover for ma tions of Up per Pa leo zoic and Me so zoic age. The
Palaeoalpine su per fi cial nappe units com prise the nappe sys -
tems of Fatricum, Hronicum, Meliaticum, Turnaicum and
Silicicum. These units are built up mainly of Me so zoic and Up -
per Pa leo zoic se quences.

 The dis tri bu tion of tec tonic units is shown in Fig ure 1. The
main el e ments of the geo log i cal struc ture of the West ern
Carpathians are por trayed on se lected cross-sec tions (Fig. 2).
The lo ca tion of the cross-sec tions was cho sen to shown the po -
si tion of the prin ci pal tec tonic units. The first cross-sec tion runs 
from the Klippen Belt through the In ner Carpathian Paleogene
into the core re gion (the Vysoké Tatry Mts.) and con tin ues

through the Paleogene of the Poprad Ba sin into other core
moun tains (the Nízke Tatry Mts.). The sec ond cross-sec tion is
es sen tially a pro lon ga tion of the first one and de picts nappes
and cover units of the Nízke Tatry Mts. Its con tin u a tion to -
wards the south re flects the Gemericum unit over which nappes 
of the Meliaticum, Turnaicum and Silicicum are overthrust.
The third cross-sec tion be gins in the Flysch Belt, crosses the
Klippen Belt and ter mi nates in the core moun tains (Malá and
Ve¾ká Fatra Mts.). The fourth cross-sec tion is con tin u a tion of
pre vi ous one and goes through the Nízke Tatry Mts. and the
con tact of the Tatricum and the Veporicum units (Èertovica
tec tonic zone) into crys tal line com plexes of the Veporicum unit 
over lain by Neo gene vol ca nic com plexes of the Po¾ana
stratovolcano. 

THE MAIN GEOLOGICAL UNITS 
OF THE WESTERN CARPATHIANS

NEOALPINE TECTONIC UNITS OF THE OUTER 
CARPATHIANS (FLYSCH BELT)

The Flysch Belt forms a char ac ter is tic arc around the outer
per im e ter of the Carpathians. It reaches the ter ri to ries of
Moravia, Slovakia, Po land, Ukraine and Roumania where it
passes into the Flysch Belt of the East ern Carpathians. It is rep -
re sented by a sys tem of root less nappes, i.e. sed i men tary se -
quences de tached from the base ment, imbricated and thrust
onto var i ous el e ments of the North Eu ro pean Plat form. The age 
of the sed i men tary se quences is from the Albian to the
Oligocene. The sys tem of nappes and slices is di vided ac cord -
ing to the lithofacies con tent into an outer (Krosno) and an in -
ner (Magura) group of nappes. In Slovakia the greater part of
the Flysch Belt is formed by the Magura nappes. Of the outer
(Krosno) group of nappes in the west ern part of the coun try,
only a Silesian Nappe has a small out crop, and in the north east -
ern bor der land, the Dukla Nappe oc curs.

Nappes of the Krosno group rest rel a tively flat on a sub -
strate formed by the Eu ro pean Plat form ramp. The Silesian and
the Dukla units plunge be neath the Magura Nappe sys tem to
the south. The Smilno inlier in the Magura Nappe seems to be -
long to the group of the Fore-Magura units. A spe cial struc tural
el e ment is the Miková–Snina Zone (slices zone be tween
Magura and Dukla units), which com prise lithostratigraphic el -
e ments from both units. 

The Magura Nappe group con sists of (from north to south)
the Raèa, Bystrica, Oravská Magura and Krynica par tial nappes.
As a whole, they were thrust north wards by some 40 km (Roth,
1963). In the west ern sec tor, the par tial nappes are obliquely ter -
mi nated at the con tact with the Klippen Belt; in some sec tors
(e.g., the bound ary in Orava) they were even backthrust over, or
sliced and in cor po rated into the Klippen Belt. The fold ing of the
Magura Ba sin (and the en tire flysch ba sin) and con ver sion into
north-verg ing nappes took place largely from the Late Oligocene 
to the Badenian (Oszczypko, 1998).

The Biele Karpaty group of nappes, for merly in cluded
within the Magura nappes, was later de fined as an in di vid ual
tec tonic unit of higher or der be cause of ev i dent lithofacies dif -
fer ences (Potfaj, 1993).

2 Vladimír Bezák, Anton Biely, Michal Eleèko, Vlastimil Koneèný, Ján Mello, Milan Polák and Michal Potfaj



A new synthesis of the geological structure of Slovakia – the general geological map at 1:200 000 scale 3

 ,
0

0
0 

0
0

2:
1 ci l

b
u

 pe
R 

k
a

 v
ol

S e
ht f

o 
p

a
m l

a c i
g

o l
oe

g l
ar e

ne
G 

ot 
g

n i
dr

o cc
a( s

n
ai

ht
a

pr
a

C 
nr etse

W e
ht f

o sti
n

u ci
n

o tce
T .

1 
gi

F
k

áze
B

 
l

a te
)

8
0

0
2 ,.

e
ni

pl
a

oe
N

 ret
u

O e
ht f

o sti
n

u ci
n

o tcet 
s

n
ai

ht
pr

a
C

 :
1

 
– 

hcs
yl

F
 

– a :tle
B 

naiseli
S

 
e

p
pa

N
 

– 
b ,

al
k

u
D

 
d

na ti
n

U 
o

nli
m

S
 ci

n
o tcet 

reil
ni

 
– c ,

á
v

o
ki

M
–

a
ni

n
S

 
– 

d ,e
n

o
Z 

ar
u

ga
M

 f
o 

p
u

or
g 

se
p

pa
n

 f
o 

p
u

or
g 

– e ,
elei

B
 

yta
pra

K
se

p
pa

n
 ;2

 
– 

ne
p

pil
K

 tle
B 

l.s
 

– a :.
ne

p
pil

K
 tle

B 
s.s

 
– 

b ,
de

di
 vi

 d
n

u .
e

pal
K

 
– c ,ti

n
u ci

n
o tcet 

ní
na

M
 

d
na 

ec
v

o
gila

H
 ;sti

n
u ci

n
o tcet 

e
ni

pl
a

oe
al

a
P

s
n

ai
ht

a
pr

a
C 

nr etse
W re

 n
nI e

ht f
o sti

n
u ci

n
o tcet 

 :3
 

– 
m

ucirta
T

ylts
o

m 
– a :

 ;se
xel

 p
m

oc e
ni lla ts

yrc 
– 

b ,s
n

oi ta
 mr

of ci
o z

oe la
P eta

L 
d

na ci
o z

o se
M

4
 

– 
m

ucirta
F

 
nre

htr
o

n 
d

na 
m

ucir
o

pe
V

 ;se
xel

 p
m

oc e
ni lla ts

yrc 
– 

b ,s
n

oi ta
 mr

of ci
o z

oe la
P eta

L 
d

na ci
o z

o se
M 

– a :
5

 
nre

ht
u

os 
– 

m
ucir

o
pe

V
 

o se
M 

– a :
-

 ;se
xel

 p
m

oc e
ni lla ts

yrc 
– 

b ,s
n

oi ta
 mr

of ci
o z

oe la
P eta

L 
d

na ci
oz

6
 

– 
m

ucire
me

G
 ;7

 
– 

m
uci

nil
p

me
Z

 ;8
 

– 
m

uci
n

or
H

 ;9
 

– 
m

ucitaile
M

 ;
0

1
 

– 
m

ucia
nr

u
T

 ;
1

1
 

– 
m

ucicili
S

 ;
 e

ht re
v

o 
des

o
 p

m ire
 p

us 
n

oi t
a

 mr
of

e
p

p
a

n
er

u tc
urts 

:
2

1
 

hti
w s

n isa
b 

yra t
ne

 m i
des 

– 
e

ne
g

oela
P

 re
 n

nI 
– a :llif s

u
oe ca ter

C eta
L 

d
na 

nai
hta

pra
C

 
e

ne
g

oela
P

 
– 

b ,
ni sa

b 
a

d
u

B
 

d
na s

u
oe ca ter

C eta
L 

– c ,
nisa

B 
e

ne
g

oela
P

 ;stis
o

pe
d 

3
1

 
yra

 nre ta
u

Q 
d

na e
ne

 g
oe

N 
– 

sci
nacl

o
v

 ;
4

1
 

oe
N 

– 
-

 ;stis
o

pe
d 

yra
 nre ta

u
Q 

d
na e

ne
g

seir
 a

d
n

u
o

b ci
n

o tcet
: 

5
1

 re
ht

o 
– 

b ,sts
ur

ht e
ni

 pl
A 

nia
m 

– a :
ts

ur
htre

v
o

s
n

oitces-ss
orc 

– se
nil el

 pr
u

p 
8

–
1 ;stl

uaf 
dei f ice

p s
n

u 
– c ,se

nil 



KLIPPEN BELT s.l.

The Klippen Belt is an in ter nally com pli cated nar row, more 
or less steep tec tonic zone, trending from Podbranè through
Považie to the Orava re gion, where it de scends be neath the
Neo gene strata of the Orava Ba sin. It emerges in Po land and in
the Pieniny area it reaches Slovakia once more. To the SE it ex -
tends be neath the vol ca nic com plexes of Vihorlat and near
Beòatina vil lage it passes into Ukraine. 

The Klippen Belt all along its length par al lels the pre sumed
deep con tact be tween the Eu ro pean Plat form and the In ner
Carpathian Block, in di cated by the zone of di ver gence the
Pieniny lin ea ment. The term Klippen Belt s.l. was in tro duced
on the new tec tonic map of Slovakia (Bezák et al., 2004) for the 
Neo gene struc ture which orig i nated due to the strike-slip
move ment at on the con tact be tween the Outer and In ner
Carpathians (see also Birkenmajer, 1985). Its or i gin was
polyphase: the last im por tant move ments oc curred ap prox i -
mately be tween the Badenian and the Sarmatian. The ver ti cal
struc ture of the belt has a mostly fan-like shape.

Into the struc ture of the Klippen Belt s.l. there were
dragged, be sides Klippen Belt units s.s. (as Kysuca, Pieniny,
Czorstyn and other units) also units orig i nally de pos ited ad ja -

cent to the Klippen Belt s.s. These be long mainly to the Klape,
Manín and Haligovce tec tonic units, and rep re sent orig i nal
Palaeoalpine units from the fore land of Tatricum, or rem nants
of Mesoalpine (mostly early Paleogene) units.

In the Klippen Belt s.s. the Ju ras sic and Lower Cre ta ceous
car bon ate units of var i ous klippen se quences form mor pho log i -
cal and struc tural klippes mea sur ing some metre to sev eral kilo -
metres. The Cre ta ceous flysch and marly units sedimented
above or be tween the older klippen for ma tions. Later they were 
squeezed into or pulled out from nor mal strati graphic suc ces -
sions and strongly tectonised due to their low com pe tency. In
this way they form the ma trix be tween in di vid ual klippes – the
so-called klippen en ve lope.

PALAEOALPINE TECTONIC UNITS 
OF THE INNER WESTERN CARPATHIANS

CRUSTAL TECTONIC UNITS

The Tatricum out crops in the core moun tains (Neo gene
horsts with a crys tal line core and mostly Me so zoic cover) and
com prise a crys tal line core and a Late Pa leo zoic and Me so zoic
cover (of Early Tri as sic to early Turonian age). 
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Fig. 2. Cross-sec tions (marked on Fig ure 1) through the West ern Carpathians (ac cord ing to Bezák et al., 2008)



Tak ing into ac count the dif fer ent de vel op ment of their Ju -
ras sic and Lower Cre ta ceous suc ces sions the Tatric Me so zoic
units are di vided into units con tain ing ei ther deep-wa ter de pos -
its (Šiprúò Unit) or shal low-wa ter de pos its (Èervená Magura
se quence and some of the Vysoké Tatry and Tribeè se quences). 
The Tri as sic de vel op ment in both units is of shal low wa ter
char ac ter. The Up per Pa leo zoic for ma tions also have cor re -
spond ing de vel op ment and are rep re sented mainly by up per
Perm ian clastic de pos its (mainly in the Tribeè, Považský
Inovec and Malé Karpaty Mts.). The up per Car bon if er ous
strata are pres ent only in the Považský Inovec Mts. 

The crystalline base ment con tains relicts of Hercynian tec -
tonic units. The Tatric crys tal line base ment has spe cific fea -
tures in some core moun tains, but gen er ally it is made up of me -
dium- to high-grade meta mor phic rocks (mostly paragneisses,
orthogneisses, migmatites, am phi bo lites) and Hercynian
granitoids. In con trast, low-grade meta mor phosed com plexes
oc cur in some moun tain ranges (Tribeè, Malé Karpaty and
Považský Inovec Mts.). The bound aries of these com plexes of
dif fer ent meta mor phic grade are tec tonic and mostly
Hercynian, an as sump tion that was con firmed by struc -
tural-tec tonic in ves ti ga tions in some moun tains, such as the
Západné Tatry (e.g., Fritz et al., 1992). 

The Tatricum is the deep est ex posed tec tonic unit of the In -
ner Carpathians, an autochthon rel a tive to all over ly ing units.
The ex tent to which the Tatricum it self is allochthonous can be
in ferred only from broader re la tion ships (Plašienka et al.,
1997) and seis mic pro files (Vozár et al., 1999). This is sue was
stud ied in more de tail by Mahe¾ (1981) who de fined the
Vahicum as a hy po thet i cal equiv a lent to the Al pine south ern
Penninicum at the front of the In ner Carpathians. 

The Veporicum rep re sents the crustal tec tonic unit of the
In ner West ern Carpathians, be ing formed dur ing the
Palaeoalpine col li sion. It overthrusts the Tatricum along the
Èertovica thrust zone, and de scends be neath Gemericum along
the Lubeník and Margecany tec tonic zones. The Veporic unit is 
com posed of crys tal line base ment and Up per Pa leo zoic and
Me so zoic cover for ma tions. The relicts of var i ous Hercynian
tec tonic units in re cent Veporicum had a com mon Paleozoic
de vel op ment (Bezák et al., 1997).

The Veporic cover for ma tions are di vided into the north ern
Veporic and south ern Veporic units (e.g., Andrusov et al., 1973). 
The north ern Veporic cover se quences are rep re sented by Up per
Pa leo zoic clastic sed i ments, mainly of Perm ian age as well as by
a Me so zoic se quence rang ing from Lower Tri as sic to Lower
Cre ta ceous. In lithofacies it is early iden ti cal to the Me so zoic li -
thol ogy of the Fatricum with char ac ter is tic de pos its of the
Carpathian Keuper (Ve¾ký bok se quences). The Up per Pa leo -
zoic li thol ogy of the south ern Veporic zones is rep re sented by
the up per Car bon if er ous to Perm ian strata of the Revúca Group
(Vozárová and Vozár, 1988). The Me so zoic suc ces sion is built
of Tri as sic strata with out the pres ence of Carpathian Keuper in
the Foederata se quence. The strong meta mor phic over print is a
char ac ter is tic fea ture of these se quences. 

The NE-trending fault sys tems di vide the Veporicum Unit
into par al lel tec tonic belts (Zoubek, 1957). The in ter nal struc -
ture of the crys tal line base ment is com pli cated as it in volves
sev eral lithotectonic units. There are units of granitoids with
highly-meta mor phosed rocks, as well as units of weakly-meta -

mor phosed Early Pa leo zoic rocks. The su per po si tion of the
crys tal line com plexes es sen tially dates back as early as the
Hercynian tec tonic pro cesses al though, es pe cially in the
Veporicum, it was con sid er ably re ju ve nated or de stroyed by
Al pine tectonism. A num ber of lo cal units were de fined in the
Veporic and Tatric crystallines, yet their tec tonic-meta mor phic
his tory and anal y sis of deep struc ture al low the dis tinc tion of
four ma jor Hercynian lithotectonic units (Bezák et al., 1997).

The Gemericum is a Palaeoalpine tec tonic unit overthrust
on the Veporicum. It com prises frag ments of Hercynian tec -
tonic units (Ochtiná, Klátov, Rakovec, Gelnica and Štós units)
and Car bon if er ous, Perm ian and Tri as sic cover for ma tions.

 Me so zoic se quences are rarely pres ent in Gemericum. The
cover for ma tions are rep re sented by: the Kobeliarovo group
(Early to Mid dle Tri as sic), the Goèaltovo group (Perm -
ian–Early Tri as sic), the Krompachy group (Perm ian–?Early
Tri as sic) and the Dobšiná group (late Car bon if er ous).

The lower Car bon if er ous (Mis sis sip pian) Ochtiná tec tonic
unit out crops in the north ern part of Gemericum. It is built of a
flysch se quence of coarse- to fine-grained de pos its as so ci ated
with metabasalts and their metavolcanoclastics. The
biostratigraphically con firmed age of this se quence is
Tournaisian–Visean. Up wards this rock se quence grad u ally
passes into shal low-wa ter pelitic-carbonatic fa cies with
organodetritic car bon ates re placed by magnesites. The bas alts
show sim i lar i ties to E-MORB bas alts with mod er ate af fin i ties
to is land-arc bas alts (Ivan et al., 1992). This also sug gests in ter -
pre ta tion of these lower Car bon if er ous bas ins as rem nant bas -
ins floored by oce anic crust of back-arc type.

The Klátov tec tonic unit is lo cated in the north ern part of
Gemericum. It is built up of rocks of a gneiss-am phi bo lite com -
plex of high-grade meta mor phism, be ing de fined as a sep a rate
tec tonic unit (Spišiak et al., 1985). 

The Rakovec tec tonic unit out crops in the north ern part of
Gemericum. It is built up of thick piles of ba sic meta vol can ics
(Bajaník et al., 1981). Only small amounts of pelitic meta sedi -
ments are as so ci ated with the meta vol can ics. Most of the meta -
sedi ments and meta vol can ics con tain min eral as sem blages cor -
re spond ing to P–T con di tions of low-pres sure greenschist fa -
cies, while rel ics of high-pres sure metamorphisme are pres ent
also (Faryad, 1997). The Rakovec unit rep re sents a strongly
compressionally destroyed rel ict of an is land arc ini ti ated on
oce anic crust of back-arc ba sin type (Ivan et al., 1992).

The Gelnica tec tonic unit out crops in the south ern zone of
Gemericum. Thick Lower Pa leo zoic volcanogenic flysch se -
quences are ge net i cally re lated to the de vel op ment of a mag -
matic arc on an ac tive con ti nen tal mar gin (Vozárová, 1993).
De spite this, it is not an im me di ate part of the mag matic arc be -
cause higher tem per a ture fa cies of low pres sure meta mor phism 
are not pres ent. Ty po logi cal anal y sis of zir cons from
metasandstones of the Gelnica Group con firmed crustal and
crustal-man tle mag matic sources, which sup ports the re la tion
of synsedimentary vol ca nism to subduction. The sup posed age
of the sed i men tary se quences of the Gelnica unit is up per Cam -
brian to Lower De vo nian. A dif fer ent ge netic in ter pre ta tion of
the Gelnica tec tonic unit fa vours a model of rift ing on con ti nen -
tal crust caused by the convectional heat flow (Grecula, 1982).

The Štós tec tonic unit is lo cated in the south ern part of
Gemericum. We in fer a tec tonic con tact be tween the Štós and
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Gelnica units. Be cause both units over lap with Perm ian con ti -
nen tal de pos its of the Goèaltovo Group, this tec tonic con tact is
in ter preted to be a rel ict of Hercynian tec ton ics. 

The Zemplinicum com prises high-grade meta mor phosed
crys tal line com plex and its Carboniferous–Permian and Me so -
zoic cover. Pre dom i nat ing rocks in the crys tal line com plex are
paragneisses, am phi bo lites and migmatites; their min eral as so -
ci a tions in di cate P–T con di tions of higher-grade am phi bo lite
fa cies (e.g., Vozárová, 1991). The Up per Pa leo zoic de pos its of
the Zemplinicum have their pe cu liar i ties in com par i son with
nother units of the West ern Carpathians. The post-orogenic
Hercynian se quence starts with Stephanian con ti nen tal de pos -
its hav ing sev eral limno-flu vial coal cyclothems.

The Zemplinicum tec tonic unit be came a part of In ner
West ern Carpathian block only dur ing the youn gest Neo gene
phases of tec tonic de vel op ment. Its for mer com pe tence is not
known. It may be a part of the southernmore units with a
Cadomian base ment. 

PALAEOALPINE SUPERFICIAL NAPPES

The Fatricum rep re sents a sys tem of near-sur face nappes
over ly ing the Tatricum. It con sists of Perm ian and Me so zoic
se quences, lo cally with rel ics of crys tal line base ment. The des -
ig na tion Fatricum to this tec tonic unit was given by Andrusov
et al. (1973). In the Fatricum, we have dis tin guished for ma tions 
at Ju ras sic and Lower Cre ta ceous deep-wa ter de pos its, be ing
rep re sented by the Zliechov se quence, as well as for ma tions of
Ju ras sic and Lower Cre ta ceous shal low-wa ter strata (Vysoká,
Belá, I¾anová se quences), out crop ping in sev eral par tial
nappes. In both ar eas de fined Lower Tri as sic sed i men ta tion is
rep re sented by clastics of the Lúžna For ma tion.

The Hronicum rep re sents a com pli cated tec tonic unit – the
sys tem of nappes in the out lier of the Tatricum, Fatricum and
Veporicum. It is char ac ter ized by Car bon if er ous and Perm ian
sed i men tary-vol ca nic se quences and Tri as sic de pos its, mostly
car bon ates, and only lo cally pre served Ju ras sic for ma tions. The 
des ig na tion Hronicum was in tro duced by Andrusov et al.
(1973) dur ing re def i ni tion of the large tec tonic units of the In -
ner West ern Carpathians. The Tri as sic is char ac ter ized by two
fa cies – a mo not o nous do lo mite (Èierny Váh se quence) and a
stratigraphically dif fer en ti ated (Biely Váh se quence), which is
part of two par tial nappes. How ever, the as sumed re la tion ship
of the fa cies to the par tial nappes gen er ally is not valid (e.g.,
Mahe¾, 1986) and there fore we un der stand the Hronicum as a
sys tem of piled up par tial nappes and slices.

A dif fer ent palaeogeographic in ter pre ta tion of the
Hronicum in the Mid dle and par tially also in Up per Tri as sic
was sug gested by Havrila (e.g., Bezák et al., 2004). Ac cord ing
to this, sed i men tary se quences of the Hronicum are in ter preted
as rep re sent ing carbonatic plat forms and intraplatform bas ins,
sub se quently in cor po rated into par tial nappes of Hronicum.

The Meliaticum con sists of Tri as sic-Ju ras sic meta mor -
phosed sed i men tary and vol ca nic rocks formed on oce anic
crust. It in cludes rocks de rived from the Meliatic oce anic
trough of Tri as sic-Ju ras sic Tethys be tween the shelf of Eu rope
and Apulia. The trough orig i nated be tween the Pelsonian and
the Carnian and ceased be ing ac tive dur ing col li sion in the Late
Ju ras sic (Oxfordian). At the time of its stron gest ex pan sion it

reached, ac cord ing to var i ous as sump tions, of width of
800–1000 km and a depth probably sev eral thou sand metres.
Its lo ca tion is still a mat ter of dis cus sion. 

The tec tonic inlier of the Meliaticum is ei ther un known or
the Meliaticum is overthrust onto the Gemericum or even onto
the Veporicum. An out lier of the Meliaticum is rep re sented by
the Turnaicum or Silicicum. The char ac ter is tic fea ture of the
Meliaticum is the pres ence of deep-wa ter de pos its (pe lagic,
usu ally radiolarian lime stones, radiolarites, si li ceous pelites
and turbidites, mainly of Ju ras sic age). Sedimentation dur ing
ac tive rift ing was ac com pa nied by sub ma rine vol ca nic ac tiv ity
(ba sic and ultrabasic rocks of an ophiolitic suite). In the
pre-collisional phase turbidites were typ i cally de pos ited and
there orig i nated also ex ten sive olistostromes with blocks of
thick ness up to sev eral hun dreds metres (Mello et al., 1996).
Their char ac ter is tic sign is an Al pine me dium- to high-pres sure
meta mor phism (e.g., Mazzoli et al., 1992).

The Turnaicum is an Up per Pa leo zoic-Ju ras sic meta mor -
phosed tec tonic unit de pos ited on a con ti nen tal crust. This unit
in cludes a sys tem of nappes, of lithostratigraphic con tent cor re -
spond ing to an orig i nal po si tion be tween the sed i men tary zones 
of the Meliaticum and the Silicicum. In the Mid and Later Tri -
as sic, con ti nen tal slope fa cies pre vailed. Ju ras sic rocks are to
those in the Meliaticum. In the basal part, con ti nen tal Perm ian
and mid dle Carboniferous flysch se quences are pre served
(Vozárová and Vozár, 1992). The char ac ter is tic fea ture of the
Turnaicum is the meta mor phic over print of for ma tions (mostly
in anchizonal to greenschists fa cies con di tions).

The Silicicum rep re sents an up per Perm ian-Ju ras sic
unmetamorphosed tec tonic unit de pos ited on con ti nen tal crust.
The Sil ica Nappe was de fined by Kozur and Mock (1973) af ter
con firm ing the Tri as sic age of the Meliata suc ces sion.

The Silicicum is a hor i zon tal or subhorizontal nappe body
con sist ing of sed i men tary (and scarce vol ca nic) rocks of age
rang ing from up per most Perm ian to Up per Ju ras sic. This ex -
tended body was seg mented dur ing or af ter overthrusting into
sev eral par tial struc tures and blocks. The strongly dis turbed
parts have been re moved by ero sion and de nu da tion, so the
Silicicum as an up per most known tec tonic unit of the In ner
West ern Carpathians is pre served only in iso lated tec tonic
struc tures, e.g. in the Slo vak Karst, Slo vak Par a dise, Galmus,
Muráò plain and in the sur round ings of Banská Bystrica town.
The Ju ras sic successions, but to a large ex tent also the Up per
Tri as sic ones, are pre served only locally. Of larg est ex tent are
Mid dle and Up per Tri as sic strata.

SEDIMENTARY FORMATIONS SUPERIMPOSED 
ON THE NAPPE STRUCTURES

UPPER CRETACEOUS AND PALEOGENE STRATA

The Up per Cre ta ceous (Senonian) strata be long to the
Gosau Group. They were de pos ited af ter the main phase of dis -
place ment of the In ner Carpathian nappes and over laid them
transgressively. Su per fi cially they out crop mainly in the
Brezovské Karpaty Mts. and in the Myjavská pahorkatina up -
land. In the in ner most zones of the West ern Carpathians, the
Senonian de pos its are known only in a few oc cur rences, be ing
in cluded into the Gosau Group in the Up per Hron Val ley near
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Šumiac and near the Dobšiná Ice Cave. Small out crops of Up -
per Cre ta ceous strata are known also from the area of the Slo -
vak Karst Mts.

The In ner Carpathian Paleogene strata (mostly Eocene to
Oligocene, lo cally Mio cene), which dis cor dantly over lap the
Pre-Ter tiary In ner West ern Carpathian units, are rep re sented by
flysch de pos its of the Podtatranska Group and the
Myjava–Hrièov Group and are re tained within the In ner
Carpathian morphostructures (Turiec, Liptov, Up per Nitra,
Zvolen, Bánovce bas ins and Horehronské podolie), as well as
north of the zone of core moun tains (mainly in the Žilina, Rajec,
Poprad and Hornád bas ins, the Oravská vrchovina Mts., the
Skorušinské vrchy Mts., the Levoèské vrchy Mts. and the
Spišská Magura Mts.), lo cally are ex posed in the ero sional win -
dows from be low the Cen tral Neovolcanites (Štiavnica Hills). 

The strata of the Buda Ba sin (Paleogene–Egerian) en croach 
onto the ter ri tory of Slovakia from the south to the area of
Štúrovo, and also from the fill of the Ipe¾, Luèenec and Rimava
Bas ins in the Cerová High lands and the Turòa Ba sin.

NEOGENE AND QUATERNARY VOLCANICS

In the Neo gene pe riod the Carpathians rep re sented an is -
land arc, with a microcontinent of the In ner West ern
Carpathians, which mi grated to the NNE to E. As a re sult of
oce anic or suboceanic crustal subduction of the flysch bas ins
this microcontinent grad u ally col lided with the pas sive mar gin
of the Eu ro pean Plat form. Arc re treat in the above di rec tion
was com pen sated by back-arc ex ten sion, which in cluded
diapiric upwelling of the asthenosphere and a lat eral es cape of
the litho sphere from the col li sion zone of the Alps (Csontos et
al., 1992; Lexa and Koneèný, 1998).

The mag matic ma te rial orig i nat ing from par tial melt ing of
metasomatically af fected man tle (af ter the pre vi ous subduction
of the crust of the Magura–Pieniny Flysch Ba sin), with suc ceed -
ing diapiric upwelling in con di tions of back-arc ex ten sion pro -
vided the sources for an de site vol ca nism in Cen tral Slovakia
(Lexa and Koneèný, op. cit.). The an de site vol ca nism in Cen tral
Slovakia lasted from the lower Badenian un til the Pannonian and 
re sulted in the emer gence of the Cen tral Slovakian Neovolcanic
Field cov er ing an area of ap prox i mately 5000 km2. The an de site
vol ca nism was pre ceded by acid rhyodacite-rhy o lite vol ca nism.
Its sources were magma masses gen er ated by crustal ma te rial
melt ing due to diapiric upwelling of the asthenosphere. The cen -
tres of this vol ca nic ac tiv ity, sit u ated within the Pannonian Ba sin
in North ern Hun gary, pro duced large vol umes of pyroclastic
ash-pum ice ma te rial which was de pos ited in South ern and East -
ern Slovakia in ma rine de pos its of the Eggenburgian, Karpathian 
and lower Badenian age.

The ba salt-an de site to an de site vol ca nism of is land arc type
was ac tive in the late Badenian to mid Sarmatian in East
Slovakian ba sin and is char ac ter is tic of in ten sive vol ca nic ac -
tiv ity tied to fault sys tems at the mar gins of a ba sin. This vol ca -
nic ac tiv ity re sulted in the or i gin of the vol ca nic moun tains of
the Slanské vrchy and Vihorlat Mts. hav ing a dis tinct lin ear ar -
range ment of an de site stratovolcanoes.

The al ka line ba salt vol ca nism, ac tive dur ing the Pannonian, 
Plio cene and Pleis to cene, rep re sents the fi nal stage of vol ca nic
ac tiv ity in Slovakia.

NEOGENE AND QUATERNARY STRATA

Neo gene strata were de pos ited in tec tonic bas ins. De ci sive
tec tonic fac tors for the emer gence of the West ern Carpathians
Neo gene bas ins were: 

– Subduction in the Outer Carpathians, which cul mi nated
in the col li sion of the North Eu ro pean and
Carpathian-Pannonian lithospheric plates and faded
grad u ally dur ing the Neo gene from W to E. 

– The upwelling of the asthenosphere in the Pannonian re -
gion (Pannonian asthenolith). 

– Al pine col li sion of the Apulian prom on tory of the
Afro-Ara bian lithospheric plate with the Bo he mian
Mas sif, or with the North Eu ro pean lithospheric plate.

Ac cord ing to these ge netic fac tors the Neo gene bas ins can
be di vided into post-col li sion de pres sions and the col li sion or
pre-col li sion bas ins and de pres sions (Vass in Bezák et al.,
2004). In Slovakia these are the Vi enna, Dan ube and East ern
Slovakian bas ins and the Mio cene South ern Slovakia Ba sin.
Be sides these Neo gene de pos its fill intermontane bas ins.

The Qua ter nary fill in the gen eral map is dis played only in
the low lands, where it con sti tutes greater ac cu mu la tions around 
the larger rivers; some other im por tant de pos its are also shown
(ae olian, fluvio-gla cial). 

CONCLUSIONS

The new gen eral geo log i cal map of the Slo vak Re pub lic at
1:200 000 scale en com passes a syn the sis of up-to-date knowl -
edge of the geo log i cal set ting of Slovakia, ar rived at since the
first edi tion geo log i cal maps at 1:200 000 scale in the 1960’s.

The new geo log i cal 1:200 000 map is a syn the sis of work
by al most two gen er a tions of Slovakian ge ol o gists. There is a
ne ces sity of con tin ued re search and geo log i cal map ping, es pe -
cially in such an ex tremely geo log i cally and mor pho log i cally
com plex area as the West ern Carpathians. A num ber of con tin -
u ing prob lems among dif fer ent re gional maps brought dif fi cul -
ties in the com pi la tion of the 1:200 000 geo log i cal maps.

Each map is only a sub jec tive model, need ing continued re -
fine ment by on go ing geo log i cal mapping. 

The gen eral 1:200 000 maps are sig nif i cant be cause they
en able a view of the geo log i cal set ting over the en tire ter ri tory.
For this pur pose, the 1:50 000 scale is too large, not enabling
cor re la tions and showing too much de tail. On the other hand a
map of smaller scale, for in stance 1:500 000, has lim i ta tions in
what it can de pict. 

 Maps at 1:200 000 scale have been com piled in many Eu -
ro pean coun tries. They are con ve nient for sci en tific syn the ses
and for ap plied ge ol ogy information. These maps may be used
to cor re late geo log i cal struc tures with those of neigh bour ing
coun tries and for wider in ter na tional geo log i cal cor re la tions,
par tic u larly in the Al pine-Carpathian moun tain sys tem.
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