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flected also in the Glossary of Geology (Svoboda et al.,
1960), in which the formation is equal to the stratigraphic
system. According to the Encyclopaedic Dictionary of
Geological Science (Svoboda et al., 1983) the Russian
authors understand under the term formation an ,asso-
ciation of geological bodies (for instance beds) unified
based upon paragenetic, genetic, stratigraphic or any
other relation”. The American terminology defines the
formation as ,the principal lithostratigraphic unit (pre-
vailingly sedimentary, but also metamorphic or igneous),
which can be mapped in the field and is used in the local
nomenclature*. From the above it is obvious, that the term
formation comprises geotectonic, stratigraphic, genetic-
lithological, as well as regional meanings, with their
common interrelations. The geotectonic meaning is de-
rived from the attribution of the formation to a certain
stage of the Earth’s crust evolution (within a given area),
which, of course took place during certain period and
thus, is of a certain stratigraphic range (usually several
stages or divisions, eventually subdivisions). Genetical
lithological meaning is related to the occurrence of rocks
of certain genesis and lithological character. Regional
aspect is usually expressed by the local formation name.
Sometimes, geotectonical or lithological names of forma-
tions are used instead of local terms. The above meanings
correspond to various formation names used in various
countries. The terms geological formation, geotectonic
formation and lithological formation can be also met in
the geological literature. Whereas, in the Slovak regional
geology the term formation is used only to define rock
units within volcanic complexes, in the regional engi-
neering geological nomenclature is in common use the
term lithological formation.

The difference in formations delimitation between the
geology and engineering geology is also in their spatial
extent. In the regional geology the term formation has been
adopted for rock complexes of local or smaller region ex-
tent, in the engineering geology it is applied for the whole
Slovak territory (or Western Carpathians). It means they
have been delineated based upon geotectonical, strati-
graphical and lithological approach. In fact, the time-space
extent of individual formations is not unique within the
whole Slovakia territory. Therefore, the main criterion at
their delineation has been geologic-tectonical and lithologi-
cal development of the rock environment.

Lithological formations in the regional engineering
geological classification of rocks in Slovakia

The lithological formations defined in the engineering
geological classification of rocks in Slovakia (Matula,
1969) are derived from the geotectonic and facies-genetic
approach, which reflected that time knowledge on the
mobile parts of the Earth’s crust evolution within the
Western Carpathians space. The formations, their strati-
graphic range and simplified lithological content are pre-
sented in the Table 2. In opposite to the former
knowledge, which provided the base for the classification
compilation, the opinion upon geotectonic evolution,
character and extent of sedimentary basins (mainly the
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Paleozoic and older), sediments age and their further al-
terations have been changed. However, the formations
delineated relatively reliably reflect the evolution of the
rock environment in the Western Carpathians territory. A
newly compiled Map of lithological formations (Fig.10)
has included a new knowledge on the lithofacies evolu-
tion of the Western Carpathians territory, and, accord-
ingly, the cartographic depiction of some lithological
formations has been modified.

The Highly-Metamorphosed Rocks Formation

The formation (Fig.l) comprises strongly metamor-
phosed rocks. It has been subdivided into two subforma-
tions - according to the prevailing metamorphosis stage.
The lowest row of the formation’s cell in the Table 2 pre-
sents LCs of the catametamorphites subformation, the
upper row LCs of the mesometamorphites subformation.
The LCs of the middle row occur in both subformations.
A typical feature of both subformations is a relative high
uniaxial strength and low deformability, as well as good
durability against exogenous agents action. However,
some rocks of the mesometamorphites subformation show
a relatively higher level of physical-mechanical anisot-
ropy. This is valid for strongly schistose rocks, like mica
schists, diaphtorised gneisses and mica schists and phyl-
lonites, which are usually ranked among semisolid rocks

group.
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Fig. 1. Distribution of the Highly Metamorphosed Rocks
Formation.

According to the former opinion the rocks of the
formation had been formed in the Proterozoic and than
they were folded and regionally metamorphosed (during
Assynthian and Caledonian orogeny), but the newer
opinions have brought doubts about their Proterozoic age
as well as the age of their metamorphosis. According to
the present knowledge the lowermost rock complexes
were metamorphosed during the Early-Variscan, even-
tually Caledonian orogenesis phase and the metamor-
phosis of the upper parts was linked with granitoid
magmatic activity during the Late-Variscan orogenesis
(Neméok et al., 1993). Several lithological complexes
have been termed differently. The formation’s rocks are
the oldest and the most metamorphosed rocks in the
territory of Slovakia with consequences to the engineering
geological character, which has been specified by its sub-
division into two subformations and several lithological
complexes.
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tions are, in our opinion, correct. The future will put the
stress upon definition of the lithological complexes in the
way they would cover every lithofacies.
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Fig. 4. Distribution of the Lower Terrigeneous Formation

The Limestone-Dolomite Formation

The formation (Fig. 5) represents a typical facies
of the Carpathian Triassic, comprising limestones, do-
lomitic limestones and dolomites, locally intercalated by
shales. A significant position is given to the Lunz Mem-
ber (Carnian) with dark pelitic-aleuritic shales, which in
the Hronicum unite and partially also in the Silicicum
unit divide the Middle- and Late-Triassic dolomites
(though, they are not present in the Silica nappe). A dif-
ferent facies has been documented in the Stratend
Group, in which the shales contain also the layers of
dark, at places cherty limestones. The Meliata Group
contains in addition also grey and red silicites, metaba-
salts and their tuffs. Their superincumbent is formed
of limestones (Norian), not the dolomites. In the Ta-
tricum and Fatricum the Lunz Member is overlain by
the Carpathian Keuper, which in the valid engineering
geological classification belongs to another formation.
The delineation of the carbonate Triassic within indi-
vidual formation is substantiated by the fact, that the
formation characterizes a particular epoch of a geotec-
tonic evolution, linked with deepening of the sedimen-
tary space and with change in paleogeographic

conditions, as well as with a different lithofacies of the
bottom and above formations. Thanks to its specific
rock properties the relief, hydrogeological conditions
and specific geodynamic phenomena distinctly manifest
the formation.

Fig. 5. Distribution of the Limestone-Dolomite Formation.
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The Sandstone-Marlstone-Limestone Formation

As a consequence of a gradual shallowing of the sedi-
mentary space the sedimentation of the formation’s rock
complexes (Fig. 6) started in its northerly parts (Tatricum,
Fatricum) in the Carnian, whereas in its southern parts in
the Norian (with only exception of the Gemericum, in
which carbonate facies sedimentation was continuing).
While the Carpathian Keuper represents a variegated ter-
restrial to lagoon facies, at the beginning of the Liassic
shallow-marine facies started to dominate, which is
documented by the contribution of detritic material. Typi-
cal representatives are detritic and crinoidal limestones,
sandstones and quartzites, locally also shales (Gresten
Member). During the Later Liassic (occasionally even to
the Doggerian) a similar sedimentation was continuing. In
the case of the sea deepening eventually spotted marl-
stones and marly limestones or marly shales originated.
During the Doggerian and Malmian pelitomorphic lime-
stone complex was deposited with typical muddy, radio-
larian, cherty and nodular limestones deposition. By the
end of the Jurassic and at the beginning of the Cretaceous
this type of sedimentation continued, forming suites of
marly limestones and marlstones, with intercalations of
calcareous sandstones. The Albian and Cenomanian,
partly also the Turonian, are characteristic by deposition
of flyschoid sandstone-marlstone sequences intercalated
with limestones, with conglomerate facies at the bottom,
which indicates transgression related to the Austrian
orogeny phase. With these sequences the Middle Creta-
ceous formation evolution was closed.

Fig. 6. Distribution of the Sandstone-Marlstone-Limestone
Formation.

On the Middle Cretaceous/Late Cretaceous boundary
the Central Western Carpathians were folded within the
Mediterranean orogeny phase and the Late Cretaceous
(with only tiny occurrences) was transgressively depos-
ited upon the Middle Cretaceous sediments. Its greater
extent has been documented in the Klippen Belt, in which
the flyschoid sediments containing beds of Upohlav Con-
glomerate overlie the Turonian sediments. Thus, the Late
Cretaceous of the Western Carpathians has been ranked
to the Flysch Formation.

The Flysch Formation

The Flysch Formation (Fig. 7) in the external zone of
the Western Carpathians developed gradually from the
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tuffaceous clayey-silty sediments; the lacustrine-fluvial
subformation is composed of gravelly-sandy and clayey-
sandy sediments with sandy layers. In several depressions
the Badenian sediments of the latter subformation are of
volcanic-limnic facies, containing carbonate conglomer-
ates at the base (e. g. the Budi§ Formation). The younger
lacustrine-fluvial sediments are characterised by a lower
relative density degree, or consistency when comparing
with marine and brackish sediments.

Fig. 9. Distribution of the Molasse Formation.

The Quaternary Cover Formation

The Quaternary of the Western Carpathians represents
a particular evolutionary stage, which is typical for con-
tinental facies of irregular spatial distribution. The largest
extent and thickness have developed in the lowlands and
depressions, in opposite to high mountains. The largest
thicknesses (reaching several tens of metres, even above
100 m) have been documented in the Quaternary tectonic
depressions of the Zahorskd, Podunajskd and Vychodo-
slovenskd niZina lowlands and the Liptovskd kotlina Ba-
sin. The fill of these depressions consists of deluvial,
proluvial, eolian, fluvial and glaciofluvial deposits. In
ordinary development the largest thicknesses have been
observed in glacial, deluvial, eolian, fluvial and glacio-
fluvial sediments (usually up to 20 to 30 m). The physi-
cal-mechanical properties of the Quaternary sediments (of
the same genesis and type) vary depending upon the age,
position, hydrogeologic conditions and geodynamic phe-
nomena (slope failures, collapsibility, suffosion, volume
changes, etc.). Concerning usually small extent of the
formation outcrops, as well as the fact, that in some areas
of its greater extent it would overlap older formations or
their borders, the formation is not depicted in the Fig.10.
The lithological complexes of the Quaternary Cover For-
mation are presented in the Map of Engineering Geologi-
cal Zoning 1:500 000 published in the Landscape Atlas
SR (Hra$na and Klukanova, 2002).

Conclusions

The lithological formations in the engineering geolo-
gical classification of the rocks of Slovakia were distin-
guished based upon geotectonical and genetical-facies

[233

principles, which reflected the former knowledge from the
half of the previous century. While the geotectonical ap-
proach, which reflects the main evolution stages of the
Western Carpathians geological setting, can be consi-
dered as the correct one, the knowledge on the geological
complexes facies, or their stratigraphic range and spatial
distribution has been considerably shifted in some re-
gions, when comparing with former interpretations. The
presented Map of Lithological Formations of Slovakia
(Fig.10), which was constructed based upon the Geolo-
gical Map of Slovakia at 1:1 000 000 scale (Vozar
and Kacer et al., 1998) has taken into account the spatial
distribution of individual formations reflecting the recent
knowledge. However, the scale of the map did not allow
depicting some of their smaller occurrences. In the future
it will be inevitable to construct more detailed maps,
which would comprise all relevant stratigraphic-litholo-
gical units attributed to individual formations. The first
step towards this goal might be the updating of the re-
gional engineering geological classification of rocks at the
level formation-subformation, in which these formations
would comprise every lithostratigraphic units, which have
been identified in the Geological Map of the Slovak Re-
public 1:500 000 (Biely et al.,1996).
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