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QUATERNARY IN THE KARST AREAS
OF THE WEST CARPATHIANS

INTRODUCTION

The Quaternary of karst areas is characterized by a wide variety
of fossil-rich sediments enabling both main groups of zoofossils — Mol-
lusca and Vertebrate to be mutually correlated, and by the occurrence
of peculiar sedimentary environments such as caves, chasms, sinkholes,
karstified crevasses and rock-shelters. Thus, in karst areas well-diffe-
rentiated depositional sequences with fossils can be found even in posi-
tions, where erosion generally predominates, e.g. on steep siopes and tops
including high mountain areas. In karst environments prehistoric sites
are also concentrated so that animal remains come often from archaeo-
logical contexts (Lozek 1960a).

On the other hand, it must be considered that the great majority of
karst areas is situated in mountain regions, where Quaternary deposits
are mostly preserved only in fragments of comparatively small areal
extent. For this reason, they have received relatively little attention
and Quaternary geologists have mostly neglected important informations
on the faunal development, local environment and regional climate based
on evidence from karst areas.

This is true also of the West Carpathians, where a number of karst
areas occurs within a broad altitudinal scale from the foothills to the
alpine zone. Although also here attention has been concentrated on the-
Quaternary of lowlands, i.e. of non-karst areas, at present so many di-
verse records from our karstlands are available that it may be useful to
evaluate them and to draw several conclusions (LoZek 1978b).

POSSIBILITIES OF INVESTIGATION OF KARSTLAND
QUATERNARY IN THE WEST CARPATHIANS

As pointed out before, the karst is particularly characterised by sedi-
mentary fills of various cavities providing palaeontological and archaeo-
logical findings. Besides them further kinds of biosfratigraphically im-
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portant sediments occur in karst areas. These are first of all slope and
floodplain sediments as well as tufas which in response to high CaCO,
content also use to be rich in fossils and become important in sites,
where they can be correlated with climatically controlled Quaternary
deposits such as terraces or loesses. Such a possibility is given mostiy
in the Carpathian foothill zone, e.g. in the mountain ranges of Palava,
Malé Karpaty, Povaisky Inovec, Tribeé, Slovensky kras etc. as well as
in karst areas bordering the valleys of large rivers, particularly of the
Vah, Hron and Hornadd. Some formerly glaciated districts also are favo-
urable, e.g. the Deménova karst at the northern side of the Nizke Tatry
Mts., but they have remained mostly unexplored as far.

Great altitudinal differences in the West Carpathian karst areas ena-
ble the facies development of Quaternary deposits in various altitudinal
zones to be traced — from the chernozem zone in the Palava Mts. and
the lower Vah valley through the humid forest zone in intramontane
basins and lower mountain regions to the alpine zone of the high lime-
stone Carpathians.

Well-stratified sequences of diverse types of slope deposits have been
investigated in detail only in karst areas. For instance, the following

Phot. 1. In the foothill zone the karst phenomena are associated with loess sequences.

A section near Hlohovec (Povazsky Inovec Mts.) showing karstified dolomitic lime-

stones being covered by a complicated loess sequence with several fossil soils
(Photo V. LoZek)

Fot. 1. W strefie podgérskiej zjawiska krasowe sg powiazane z sekwencjami lesso-

wymi. Przekr6j koto Hlohovec (gbry Povaisky Inovec) pokazuje krasowiejace dolo-

mityczne wapienie pod zlozong pokrywa lesséw przegrodzonych kilkoma glebami
kopalnymi
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sites may be mentioned: Middle Pleistocene slope sequence of the Mnich
Hill near Liskova (VaSkovsky, l.oZek 1872), Early Pleistocene
scree conglomerates in the Muran and Slovak karsts (LLoZek 1960b;
Lozek, Zaruba 1965 Lozek, Horacek 1987) or Late Vistu-
lian proluvial cones in the glaciated area of Nizke Tatry Mts. (LoZek
1986).

As far as caves and rock-shelters are concerned, particular attention
has been concentrated upon several characteristic types of sedimentary
fills, first of all of those in mountain rock-shelters, where loose sinter,
the so-called foam sinter, is intensely precipitated (LoZek 1965). In
addition, spring tufas have been investigated, since their depocsitional
sequences reflect the changes of water regime as well as the proportion
of different sedimentary processes in biostratigraphically well-subdivi-
ded profiles. Moreover, certain types of tufas give the possibility of
a direct comparison between molluscan assemblages and plant remains
(Kovanda 1971).

In most of the karst sites a correlation between molluscan and verte-
brate faunas can be made which has stimulated the advancement of
Quaternary biostratigraphy. Accordingly, as mentioned above, in some
tufa deposits a comparison between Mollusca, Ostracoda and vegetational
changes is possible, as demonstrated by the fossil records from the thick
sequence in the valley Slovanskd dolina near Valéa in the Turiec region
(Vaskovsky, LoZek 1976; Silar, Lozek 1988). Comparative
studies of sedimentary fills of cave entrances and rock-shelters in various
altitudinal and morphological positions considerably contributed to the
knowledge of Late Pleistocene and Holocene palaecoenvironments provi-
ding results applicable within broad mid-European context (LoZek
1975, 1980b; Horacek, LoZek 1988ab; Jadnossy 1986; Kordos
1978).

The above data show that the karstlands provide very favourable
conditions to reconstruct the development of whole Quaternary ecosy-
stems because of the possibility to correlate both main components, i.e.
the abiotic environments (sediments, soils, erosional processes) and the
biocoenoses {mutual correlation of different animal groups and their
relation to the vegetation).

REVIEW OF BIOSTRATIGRAPHICALLY INVESTIGATED SITES

EARLY AND MIDDLE PLEISTOCENE

In several karst areas of Slovakia, particularly in the Slovak Karst
(PleSivec, Gombasek, Véelare, Jabloriov, Honce etc.), but also in the lower
Vah valley (Ivanovce, Skalka near Nové Mesto) and at the foot of the
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Tribe¢ Mts. (Malok near Koliflany, Zirany) relict sedimentary fills of
karst cavities are preserved which include a rich Pleistocene fauna, main-
ly the mammals. Its analysis has largely contributed to the knowledge
of the succession of particular faunal assemblages during the Late Plio-
cene and Early Pleistocene (Fejfar 196lab, 1976; Horac¢ek 1981;
LoZek, Horadéek 1984; Horadek, LozZek 1988b) as well as to
the recognition of molluscan index species characteristic of this time
span (Lozek 1969; Horac¢ek, Lozek 1988h).

In this connection it is worth noting that in the Spi$ Basin, particu-
larly in the Late Pliocene and Early Pleistocene travertines of Drevenik
and PaZica near SpiSské Podhradie, karst pipes are developed which
provided rich faunas from several phases of the Pleistocene (LoZek
1964b).

Of particular interest are screes cemented by CaCO, with variable
admixture of terra rossa material. For the first time they were described
from the foot of the karst plateau Muranska planina as the Murai brec-
cia (Lozek 1960b), but they are more common in the Slovak Karst,
where they are best exposed near Slavec and Hrhov. Further occurren-
ces are known from the Hornad valley and from the foot of the Roko§
Range in the Nitrica valley. The incorporated malacofauna indicated
that the minimum age of these scree breccias is an early phase of the
Middle Pleistocene (Lozek, Zaruba 1965) which was recently con-
firmed by records of small mammals (LoZek, Horaéek 1987). Due
to this age the breccias are locally karstified in such a way that they
include rather large caves (Piecky near Murai). Screes formed in later
phases are generally not cemented and their loamy matrix is different.

Deposits of demonstrable Mid-Pleistocene age occur in karst cavities
rather seldom (cp. Lais 1941), but they are well developed on the
surface as screes with a loamy matrix forming complex sequences whose
particular members are characterized both by the consistence of their
matrix and by the form and size of stone fragments. The best example
of such a sequence are the slope deposits overlying the 18 m terrace of
the Vah river exposed in the slope of the Mnich Hill near Liskova in
the Liptov Basin. The river gravels are covered by loamy humus-defi-
cient sediments corresponding to a late glacial phase. This basal mem-
ber is overlain by a thick scree sequence including in iils lower part
a complete interglacial and higher the following early glacial. This se-
quence is discordantly covered by scree deposits from a later cycle
showing a different development. Thus, the above interglacial is younger
than the comparatively low-lying river terrace, but older than at least
one full Pleistocene cycle, and consequently it is post Early Pleistocene
age (Vaskovsky, Lozek 1972).

An important site is the Turold Hill near Mikulov in the P3ilava Mts.,
where the sedimentary {ills of various karst cavities are represented by
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Phot. 2. One of the numerous karst pipes in the Turold Hill near Mikulov (Pala-
va Mts.) filled up by a scree sequence, with a Mid-Fleistocene interglacial horizon
at the basis of the coarse scree (Photo V. LoZek)

Fot. 2. Jedna z wielu krasowych rynien na wzgorzach Turold kolo Mikulova, (géry
Palava) wypelniona rumoszem, z interglacjalnym, srodkowoplejstocenskim hory-
zontem grubego rumoszu w spagu

thick sequences of screes with a loamy matrix including rich interglacial
faunas of Middle Pleistocene character (Bosak et al. 1984; Lozek
1957).

Another site to be mentioned is the Kockovska skala in Zaskalie near
Pachov in the middle Vah valley. At the side of a karstified Jurassic
rock a Mid-Pleistocene terrace relic is preserved. It is overlain by a com-
plicated sequence of screes, soil sediments and loesses including a palae-
ontologically documented interglacial at the basis (Smolikovia, Lo-
zek 1962; Mazur, Kala$ 1963). In this context it is worth noting
that through the Dudlavad Skala Cave at the foot the Nizke Tatry Mts.
peneirates a stream of proluvial gravels underlying a scree sequence
which includes at the basis an interglacial with Drobacia banatica-fauna
(Lozek 1962).

LATE PLEISTOCENE AND HOLOCENE

The great majority of Quaternary depositional sequences exposed
in the karst areas of the West Carpathians is, however, of Late Pleisto-
cene and Holocene age, like in other mid-European karstlands (Lais
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1941). Particularly the time period post-dating the culmination of the
Vistulian pleniglacial is represented in numerous sites situated in all
altitudinal zones as well as relief contexts (LoZek 1980b).

First of all sedimentary fills of large horizontal caves may be mentio-
ned, since they are in many cases important localities of prehistoric
man. Modern comprehensive investigations were made in the caves Dze-
rava and Tmava skala in Malé Karpaty Mis. (Prosek 1951), Velki
Jasovskd (LoZek et al. 1957), MaStalnda (LozZek, Horatek 1983),
Kvapl'ovd and Hamorska caves (Horaéek, LozZek 1988a) in the
Slovak Karst, further in the Certova Pec near Rado$ina, apart from pre-
liminary archaeological investigations in many other cave sites (Barta
1965, 1975 etc.).

Among caves inhabited by palaeolithic man the cave Prepostska jas-
kyna in Bojnice is of particular interest, due to the fact that it is situa-
ted within a travertine body at the mouth of a spring which deposited
the travertine, but later formed in its own travertine deposit and under-
ground cave system (Barta 1972).

Several karst areas are characterized by numerous rock-shelters which
frequently developed in series bordering the foot of vertical limestone
and locally also dolomite cliffs (Lozek 1965; Mitter 1988). Most fa-
vourable conditions for the forming of such rock-shelters occur in moun-
tain areas consisting of Middle Triassic limestones which are exposed
in steep slopes as vertical rock steps (,,radovice” in Slovak). Under the
humid climate of the montane and subalpine zones a peculiar form of
loose sinter, the so-calied foam-sinter, is precipitated as incrustations
on mosses and lichens covering the moist walls and ceilings of the rock-
-shelters. These incrustations fall off during dry or frost periods and
accumulate on the rock-shelter floor. At present the main sedimentation
of foam-sinter is confined to altitudes between 800 and 1400 m, occur-
ring at lower elevations only exceptionally. However, the foam-sinter
was deposited here since the Late Boreal to the Epiatlantic, so that it
forms a considerable, locally a major part of Holocene depositional se-
quences (LoZek 1964a, 1965). In the xerothermic foothill areas its de-
position is restricted to a comparatively short phase spanning the Late
Boreal and Early Atlantic, declining with the immigration of Neolithic
man (Lo %ek 1984, 1985). .

Since Late Pleistocene and particularly Holocene deposits were in-
vestigated at numerous sites at various elevations, it was possible to
formulate certain regularities of their development, first of all to date
the beginning of this sedimentation cycle into the Late Vistulian pleni-
glacial (Lozek 1980b). In low-lying warm hilly countries as well as in
the lower submontane zone the Holocene sequences consist of loamy
screes and the foam-sinter either forms only one rather thin horizon or
is absent. This horizon, well-known from a number of mid-European
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E:
Phot. 3. At the foot of limestone cliffs in the high limestone Carpathians numerous
rock-shelters with fossil-rich foam sinter fills are developed. Rock walls (,rado-
vice”) in the top part of the Ohniste Mt. in the Nizke Tatry Mts. near Liptovsky
Mikulas (altitude 1500 m) (Photo V. LoZek)

Fot. 3. U podnoéza urwisk wapiennych w wysokich wapiennych Karpatach wyste-

puje wiele schronisk wypelnionych faunonoénymi naciekami. Sciany skalne (,rado-

vice”) w goérnej czesci gor Ohniste w Niskich Tatrach kolo Liptowskiego Mikulasza
(wysoko$é 1500 m npm)

caves (L ais 1941), can be assigned to the Early Atlantic (.o Zek 1985).
With increasing altitude the foam-sinter sedimentation continues up to
later phases and the sinter forms a whole sequence beginning at the
Boreal/Atlantic boundary, but declining during the Epiatlantic or even
later — according to the altitudinal and morphological position of the
site in question (LoZek 1984). The underlying beds consist of scree
with yellowish brown matrix poor in humus, whereas the sinter sequen-
ce is overlain by loose humus-rich loams with coarser scree (Fig. 1).

Tripartite profiles of this developmental pattern are common at mid-
dle elevations of the Mid- and North-Slovak Carpathians. As a typical
example the sedimentary fill in the entrance oi the MaZarnd Cave may
be mentioned (I.oZek 1980a). In the higher and cooler areas the pre-



Fig. 1. Late Pleistocene-Holocene depositional sequences with foam sinter horizons
at different altitudes. 1 — foam sinter, 2 — rock debris with foam sinter ad-
mixture, 3 — foam sinter with variable admixture of humic rendzina material,
4 — rendzina material with variable humus content, 5 — small-sized to coarse
scree, 6 — humus infiltrations; 370 — altitude (in m); VP — Vistulian pleniglacial,
LV — Late Vistulian (= Late Glacial), PB — Preboreal, B — Boreal, A — Atlan-
tic, EA — Epiatlantic, SB — Subboreal, SA — Subatlantic, SR — Subrecent; sifes:
S — Soutéska (Palava Mts.), M — MaZarna Cave (Velkd Fatra Mts.), O — Onni-
Ste, Sokol (Nizke Tatry Mts.)
Ryc. 1. Péinoplejstocenskie i holoceniskie sekwencje osadéw z poziomami nacie-
kéw na réznych wysokosciach. 1 — nacieki, 2 — rumosz z domieszka naciekow
bezweglanowych, 3 — nacieki z ro6zng domieszkg humusowych redzin, 4 — redzina
o zmiennej zawartosei humusu, 5 — rumosz drobny do grubego, 6 — nacieki hu-
musowe; 370 — wysoko$¢ bezwzgledna (w m), VP — vistulian — pleniglacjal, LV —
pdiny vistulian (= pbiny glacjal), PB — preboreai, B — boreal, E — atlantyk,
EA — epiatlantyk, SB — subboreal, SA — subatlantyk, SR — subwspdlczesny; sta-
nowiska: S — Soutéska (géry Pilava), M — jaskinia MaZarnd (Wielka Fatra), O —
Ohniste, Sokol (Niskie Tatry)
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cipitation of foam-sinter continues up to the present as shown e.g. in
the rock-shelter RuZovy previs in the Vratna Valley near Blatnica (L o-
% ek 1964a). It is of interest that at the upper timber line and in the
dwarf-pine zone the foam sinter deposition starts gradually later and
declines within the alpine zone (LoZek 1978a, 1981, 1984).

Of prime importance from the viewpoint of Holocene climatic de-
velopment is the foam sinter horizon occurring in the caves of the xero-
thermic hilly countries, since it documents the most humid Holocene
phase in the early Atlantic. It is worth noting that it formed in certain
cases even at the foot of high overhanging cliffs as in the Soutéska in
Palava Mts. If we consider that the site in question is situated in the
centre of the dry chernozem area of South Moravia (Vienna Basin), it
is obvious that this moist oscillation was extraordinarily intensive (Va-
§4tko, LoZek 1971; LoZek 1972, 1985).

As for slope sedimentation dynamics in mountain areas, the biostra-
tigraphic analysis of the proluvial cone at the mouth of the valley Piv-
kova dolinka at the northern foot of the formerly glaciated Dumbier
Massif may be mentioned. The evidence provided by fossil molluscs de-
monstrates that during the Late Glacial and earliest Holocene an intense
denudation at high elevations took place leading to a rapid accumulation
of thick screes in footslope areas and of proluvial cones at the mouth
of steep dry valleys (LoZek 1986). Also the climatically unstable pe-
riod of the Subboreal sensu Jidger (1969) resulted in a mighty de-
struction of solid rock outcrops and consequently to accumulation of
very coarse screes, as documented at the foot of the Kozel Mt. in Lu-
danski Fatra (LoZek 1986) and in the MaStalnd Cave in the Slovak
Karst (Lozek, Horadek 1988).

As pointed out earlier, the karstlands are characterized by numerous
deposits of spring limestones, mostly in the facies of Holocene tufas.
First of all, we must mention several sites in the Slovak Karst which are
known for many years and were several times described in the litera-
ture: Gombasek, Jabloiiov, Hrhov, Hai, Jasov (Némejc 1937; Petr-
bok 1937; LoZek 1958, Kovanda 1971; Vaskovsky, LoZek
1976; Horddéek, LoZek 1988a, etc). Tufas, however, also occur in
a number of other areas and mostly provide rich palaeontological fin-
dings, particularly molluscs and locally plant imprints.

In many cases they include buried soil horizons, particularly a well-
-developed rendzina containing in a number of sites Late Bronze ce-
ramics and corresponding to the dry oscillation which characterizes the
Subboreal sensu Ji ger (1969), (Hrhov, Jabloiiov, H&j, Gombasek, sur-
roundings of Plavecky Mikula§ etc.). The occurrence of buried soils cor-
responding to phases of restricted spring discharge (when the tufa sur-
face dried up), and thus to dry periods, enables the Postglacial climatic
development to be traced in correlation with biostratigraphic and ar-
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A tufa sequence with scree intercalations (Middle and Late Holocene) exposed in
the upper part of the Manin Gorge near PovaZska Bystrica (Photo V. LoZek)

Fot. 4. W wielu krasowych dolinach Karpat Zachodnich sg rozwinigte utwory mar-
twicowe. Sekwencja martwic z wkiadkami rumoszu (Srodkowy i pbéiny holocen) od-
slonieta w gbrnej czesci wawozu Manin koto Povaiskiej Bystricy

chaeological records (LoZzek 1958, 1964b; Jager, LoZzek 1968, 1978;
Steffek 1986). For this reason, the tufa sequences in the Slovak karst-
lands played an important role in establishing the newly proposed Ho-
locene phase called Epiatlantic (Jager 1969; LoZek 1982).

Within tufa deposits also different sedimentation processes can be
examined, particularly at sites, where tufa horizons alternate with cla-
stic slope or alluvial deposits. In the Slovak Paradise at several places
tufa intercalations in proluvial cones occur allowing to date the prolu-
vial accumulation which formed very intensely even during certain
phases of the Holocene as is demonstrated by the section at the mouth
of the gorge NiZny Bajan in the Lesnica Valley (LoZek 1976).

Behind fravertine dams across the valley floors shallow lakes or cal-
careous swamps became established in which the Holocene deposition
reaches its maximum thickness. Such deposit is exposed in the valley
Slovinska dolina near Valta to a depth of 12 m. It consists not only of
tufas but also of calcareous muds with fen peat intercalations. For this
reason it includes besides molluscs and ostracods also numerous plant
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remains, particularly wood fragments and fruits. In view of the fact that
this site gives the possibility of a direct comparison between palaeozoolo-
gical and palaeobotanical biostratigraphy in correlation with radiome-
tric and magnetometric data from a number of horizons, it is predesti-
nated to become one of the standard Holocene profiles not only in the
Czechoslovak but also in a broad Mid-European context (Vaskovsky,
Lozek 1976; Silar, LoZek 1988).

MAIN RESULTS OF QUATERNARY RESEARCH IN THE KARST
OF THE WEST CARPATHIANS

Even though only a restricted number of Quaternary sites in the
West Carpathian karstlands has been investigated in detail, some con-
clusions can be drawn which may contribute to the knowledge of the
Quaternary in Middle Europe.

The records of Vertebrate faunas from Early Pleistocene sites are
sufficiently numerous to characterize the sequence of chronologic phases
ranging in date from Late Pliocene to Late Biharian (Horac¢ek 1981).
Besides this they enabled characteristic mammalian and molluscan as-
semblages to be mutually correlated and chronostratigraphically impor-
tant species of Mollusca to be recognised. This concerns particularly the
faunas with Gastrocopta serotina LZzk corresponding to the Plio/Pleisto-
cene boundary, whereas those with Helicigona capeki (Pbk) and Zoni-
toides sepultus Lzk are associated with the Late Biharian faunal com-
plex, i.e. with the later phase of the Early Pleistocene (LozZek 1969;
Horacek, Lozek 1988b).

Dated scree sequences enable the development of clastic climatically
controlled deposits to be traced with increasing altitude, i.e. even in
mountain areas where loesses and loess-like deposits are absent. They
show that loesses are generally replaced by fine-sized angular debris
which in certain places, e.g. in the vineyards of Pavlov or near Oravska
Kriva, as well as in several caves, are developed without loamy matrix
and thus correspond to the ,grézes litées” of French literature. By con-
trast, the warm periods are represented by coarser screes with matrix
consisting of various soil sediments or cemented by sinter. For a com-
parison of this facies with loess sequences the section on the Mnich Hill
near Liskovd may be of particular importance (Vadkovsky, LoZek
1972).

Detailed research on karstland Quternary largely contributed to the
knowledge of the Late Glacial and Holocene. A comparison of sedimen-
tary fills of cave entrances and rock-shelters with tufas enabled diffe-
rent sedimentation and soil-forming processes to be studied in mutual
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correlation and, consequently, new important data on the regularities of
Postglacial climatic development in different climatic zones to be ob-
tained. Among major results, primarily, the evidence of a very moist
phase in the Atlantic may be mentioned, which has been best recorded
in the depositional sequence exposed at the foot of the Soutéska Cliff in
the Palava Mts. (LoZek 1985). In addition, the following two obser-
vations have to be noticed; firstly, the evidence of the chronologic range
of the humid Holocene phase in mountain areas, and secondly, dating
of the most intensive accumulation of proluvial cones in the Late Gla-
cial and Early Holocene (L.oZek 1986). Moreover, it is possible to di-
stinquish the development of both sedimentation and fauna in the forest
zone representing the mid-European climax from that in the subalpine
and alpine zones, where glacial conditions are partly persisting, irre-
spective of very high humidity (.o Zek 1978a). The above results from
Palava give valuable information on the conditions in the chernozem
area which represents also a separate facies zone being characterized by
the absence of the Forest Optimum in the Middle Holocene {(LoZek
1980¢c, 1982).

In this connection it was possible to study some particular problems
as e.g. the oscillations of the upper timber line during the Postglacial,
especially its elevation in the climatic optimum assumed above all by
several Polish research workers (Kotarba 1972 etc.). Analyses of Ho-
locene molluscan assemblages from rock-shelters in the top area of Velky
Rozsutec, at the foot of the Muran Cliff in the Belianske Tatry and in
the rocks of Kopendie in the Velka Fatra Mtis. give evidence that a clo-
sed forest reached towards the end of the Middle Holocene at least 200 m
higher than today. This means that both the Velka and Mald Fatra were
at this time for the most part wooded, with exception of large rocky
areas (L.ozek 1978a, 1981).

Finally, we must mention the profile of the rock-shelter at Svinska
ulina in the Dunajec Gorge in the Pieniny Mts., where a phase of tem-
porary low level of Dunajec floods was recorded, evidently correspon-
ding to the Subboreal sensu Jadger (1969), LoZzek (1977). This con-
firms analogous observations from Lepenski Vir in the Danube Valley
(Brunnacker 1971).

CONCLUSIONS

The purpose of this paper was to review some of the progress that
has been made in recent years in our knowledge of the Quaternary in
karstland environments. It has become evident that the karst areas of
the West Carpathians give favourable possibilities to study and solve
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various problems of the Quaternary past providing results of relevance
to the region of whole Middle Europe.

It should be stressed that our field work has been conducted rather
occasionally, so that the results presented might be considered only as
a basis for future systematic research which could largely contribute to
the knowledge of the Quaternary, and particularly of the interaction
between organisms including man and the abiotic environments. This is
of prime importance to scientists dealing with environmental problems
of today.

Geological Institute CSAV
150 00 Praha 5 — Smichow
Kofenského 1/10
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STRESZCZENIE

V. LozZek

Czwartorzed obszaréw krasowych w Karpatach Zachodnich

Utwory czwartorzedowe obszaréw krasowych obfitujg w kopalne szczatki zwie-
rzece. Wystepuja one w roznych typach osadow, a w szczegdlnosci w osadach wy-
pelniajgcych jaskinie, schroniska i poszerzone krasowo szczeliny. Formy te spot-
kaé mozina na stokach goérskich i wierzcholkach pozbawionych utwordéw powierz-
chniowych. W wiekszo$ci stanowisk gléowne grupy kopalnych zwierzat (mieczaki
i kregowce) moga byé wzajemnie skorelowane. W Karpatach Zachodnich lczne
obszary krasowe wystepujag od pietra pogorskiego po pietro alpejskie, co umozli-
wia analize pietrowego rozmieszczenia roéznych sekwencji czwartorzedowych. Cha-
rakterystyczne osady, zawierajgce znaczgce zespoly mieczakow 1 kregoweodw, od-
zwierciedlajg wahania klimatyczne. W poludniowe] strefie pogoérskiej, a w szcze-
golnosci w Krasie Slowackim szczatki zwierzece wystepuja we wezesnoplejstoceri-
skich osadach jaskiniowych i scementowanych rumoszach. W dolinie dolnego Wagu
istnieja mozliwosci ich korelacji z seriami lessowymi. Srodkowy plejstocen jest re-
prezentowany przez sekwencje powierzchniowego, faunonosnego rumoszu okrywa-
jacego srodkowe terasy w dolinie Srodkowego i gérnego Wagu. Osaddw tego wieku
nie stwierdzono w jaskiniach. Sekwencje podZnoplejstocenskie i holocefiskie spoty-
kamy we wszystkich pietrach. Szczegdlne znaczenie majg poziomy naciekow do-
kumentujgcych holocefiskie maksimum zwilgotnienia klimatu, tudziez podstokowe
martwice z wkladkami rumoszu i gleby kopalne $wiadczgce o zmianach dynamiki
sedymentacji stokowej. Okazuje sie, ze zachodniokarpackie obszary krasowe umo-
zliwiajg prowadzenie studiéw nad réznymi zagadnieniami czwartorzedu. Wyniki
tychze badan sg reprezentatywne dla calej srodkowe] Europy.

PE3IOME

B. Joxex

YETBEPTUYHEIN IIEPUOJ KAPCTOBBIX TEPPUTOPUNM 3AITAJHBIX
KAPIIAT

JerBepTuynble 06DA30BaHUA KAPCTOBLIX TEPPUTOPHI UBCOMIAYIOT MCKOIAEMBI~
MM OCTATKaMM IKMBOTHEIX. OHM BARICTYIIAIOT B OTJIOXKEHMAX PAaSHbIX TUIIOB, B Hac-
HOCTU — BaTIONHAIOUIMX [EllePbl, YKDBITHA, PacUiMpPeHHBbIE KapCTOBBIE LENH, YIie-
b, OTH (POPMBI BCTPEYAIOTCA M HA TIOPHBIX CKJIOHAX M JMIIEHHBIX IOBEPXHOCT-
HBIX oOpa3osaumii Bepumuax. Ha GOJbLIIMICTBE CTAHOBMILY OCHOBHBIE IPYNIBI MC-
KOMAeMbIX IKVBOTHBIX (MOJIIIOCKM M IIO3BOHOYNBIE) MOIYT KOPPEIMPOBATLCA IPYT
¢ apyrom. B 3amazpbix KapuiaTax MHOTOYMCIEHHBIE KADPCTOBbIE TEPPUTOPMMU Bbl-
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CTYNIAIOT OT IIPEATOPHOTO ApPyca M0 aiabnuiickoro, OJarofapsi 4emMy BO3MOIKHO IIPO-
BeACHME aHANU3a pa3MelleHMs pPa3jiMyHBbIX UeTBEPTMHHBIX CEKBEHLMI II0 ApycaM.
XapakTepHble OTJIOXKEHUH, COjepxaliye 3HAUYUTEJLHbBICE KOMIIJIEKCHI MOJIIIOCKOB M
TO3BOHOYHBIX, OTPa’kaloT KJIMMaTUHECKMe Kojebanua B IOMHOM IIPeATOPHON 30HE;
B yacTHocTH, B CJOBailkKOM KapCTe KMBOTHBIE OCTATKM BCTPEYalOTCA B DaHHeNJe-
CTOIIEHOBBIX IEIePHBIX OTJIOKEHMAX, CHEeMEHTHUPOBAHHBIX POCCHINAX. B moause HUEK-
Hero Bara MMeIOTCA BO3MOXKHOCTM MX KODPpeAsUuuu ¢ JjeccoBbiMM cepuamm. Cpennuit
NJIEMCTOLICHOBBIM IIEPMOJ MPEACTAaBJIeH CEKBeHUMAMM IOBEPXHOCTHOM (DayHOHOCHOM
PCChINY, TOKPHIBAIOHIEN LEeHTPaJbHble Teppackl B JCJIMHE CPESHEro M BEPXHEro
Teyenua Bara. OTHoxXeHMA STOrO Bo3pacra He Oniin ofHapy¥eHLl B Ieliepax.
Ilo3puenmericToLeHOBBIE UM T'OJIOLIEHOBBIE CEKBEHIMM BCTPEYAIOTCHE BO BCEX APyCaX.
OcoGoe 3HaYeHMEe MMEIOT YPOBHM HATEKOB, ABAAOmMx co0oil JoKa3aTelbCTBO To-
JIOIIEHOBOTO MaKCMMyMa YBJAaXKHEHMSA KJIMMaTa, a TaKIKe NOACKJOHOBEIE Ty(dBI ¢ IIPO-
CIOMKAMM POCCBIIM M MCKOIIaeMble II0YBBI, CBMAETEJLCTBYIOIMe 006 M3MEHEeHMAX
B AMHAMMKE CKJIOHOBOM cepmuMenTanmyu. Oxka3piBaeTcs, 4YTO 3anaZHoxKapnarckue Kap-
CTOBblIe TEPPUTOPUM HAAIOT BO3MOIKHOCTL BECTHM MCCIEJOBaHMA IO Da3HbIM npobie-
MaM HeTBEPTHMUHOIO IEePHUOoZa M UTO Pe3yabTaThl STMX MCCAELOBAHMUI IPEeACTaBHATENb-
HBI AJIS BCEM LeHTpalnuoi EBpons



