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ABSTRACT

Loesses, loess-like deposits and typologically differentiated soils occurring
among them were investigated. In soil horizons symptoms of solifluction and few
cryogenic structures were found. They pointed to the occurrence of frozen ground
of undefined type. The analyses of heavy minerals proved that the sources of loess
silt had existed at small distances. Thermoluminescence (TL) datings confirmed the
opinion that the loesses in eastern Slovakia were accumulated not only during the
last glaciation (Wirm) but also during that before the last (Riss). The oldest of
the fossil soils investigated in the section at Velky Sari§ can be correlated with
Cromerian Interglacial or with Mindel 1/2 interstadial on the basis of the TL
datings. Over this soil there occur the loesses of Drenthenian (Riss 1) Glacial,
rubefied brown soil of Riss 1/2 interstadial and the loesses of Warthanian (Riss 2)
and Wiirm glaciations.

INTRODUCTION

Loesses in eastern Slovakia are rather limited in extent. Larger loess
areas are situated in the East Slovakian Plain, in the KoSice, Hornad,
SpiS, Poprad and Luboviia basins as well as in the river valleys of the
Topl'a, Ondava, Laborec, and of their tributaries (Fig. 1). This situation
is the consequence of complex geological morphostructures of the Cze-
choslovakian Carpathians in which differentiated morphological processes
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Fig. 1. Occurence of eolian sediments in eastern Slovakia
1 — loesses; 2 — loess-like sediments; 3 — dune sands

were in progress and these were additionally influenced by climatic in-
terferences in the Pleistocene period.

In spite of the fact that loess is an important technical raw material
(for the production of bricks and other building materials) as well as
a good soil substrate, it has been little investigated in eastern Slovakia.
Consequently, the information available on our loesses is rather sketchy
and schematic. From among the more important works on the subject,
the papers of L. Urbanek (1933, 1937) should be mentioned who
mapped the Quaternary sediments of the area adjacent to the town of
PreSov and stratigraphically situated them into the late Pleistocene,
namely into the Wiirm glacial. B. Le Sk o (1957) studied the Quaternary
sediments in the environments of the town of PreSov as part of the
geological research of the Carpathian Paleogene. Loesses and loess-like
sediments are to be found on the southern and south-eastern slopes of
the relief; they were sedimented by westerly and south-westerly winds
in the late Pleistocene, namely in the Wiirm glacial. Further informa-
tion, although limited in scope, on the loesses of eastern Slovakia, can
be found in the works of J. Karni§ and J. Kvitkovi¢ (1970),
J.Hartar (1972), V.Lozek (1973), 1. Vask o vsk y (1977) and others.
M. Lukni$ (1973), on the basis of a geomorphological study of the
relief of the High Tatras and of their foreland, mentions not only
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Wiirmian loesses but also loesses originating in the third glaciation stage,
the Riss.

Loess sediments of eastern Slovakia have been systematically studied
by J. Kos§t'alik (1980, 1982, 1985, 1986). It has been possible for him
to draw important stratigraphic conclusions from extensive rock ex-
posures (Fig. 2) which have been documented and analyzed by mecha-
nical, chemical and mineralogical methods, as well as by X-ray photo-
graphy, electrone microscopy and micromorphology. His cooperation with
Professor H. Maruszczak and Dr. J. Butrym from the Department of
Physical Geography of the Maria Curie-Sklodowska University in Lublin
(H. Maruszczak et al. 1984), and with Professor S. W. Alexandro-
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Fig. 2. Characteristics of selected profiles from the eastern Slovakia
1 — humus horizon (recent soil); 2 — illuvial horizon (recent soil); 3 — intermediate
h/p horizon (recent soil); 4 — eluvial horizon; 5 — horizon with a less marked
pedogenetic process; 6 — fossil horizon (Fh) of humus nature and chernozem; 7 —
fossil horizon (Fh), illuvial; 8 — fossil horizon (Fh) of gleyey nature; 9 — fossil
horizon (Fh), illuvial gleyed (podzol-pseudogley?); 10 — fossil horizon (Fh) textural
(podzol-pseudogley?); 11 — fossil horizon (Fh) of gleyey nature (interglacial?); 12 —

marked laminations, positions of Mn and Fe; 13 — limestones (Mesozoic); 14 —
sandstones (Paleogen); 15 — claystones; 16 — gravel, sands (river terrace); 17 —
gravel accumulation (glacifluvial cone); 18 — deluvium; 19 — loess; 20 — loess

concretion of CaCOy; 21 — loess and cryogenic structures; 22 — malacofauna; 23 —
taking of samples for TL analyses
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wicz from the Academy of Mining and Metallurgy in Cracow, has
brought a remarkable progress in the study of loesses and loess-like
sediments as well as in their situating within the stratigraphic system.
This progress has been made possible due to the application of chrono-
logy based on thermoluminecence (TL) analyses done by Dr. J. Butrym.
The profiles Vel’ky Sari§-Kana$, PreSov-Delna and the Petrovany have
been found as the most suitable for detailed research (Fig. 2, 3, 4).

This paper contains characteristics of loesses and loess-like sediments
from selected profiles in eastern Slovakia. The Vel’ky Sari§-Kana$ profile
has been situated in the chronostratigraphical system more accurately
on the basis of TL data.

LITHOLOGICAL CHARACTERISTICS

Granulometric analysis of loesses and loess-like sediments of eastern
Slovakia points to remarkable differences both within individual loess
profile and between loesses coming from various localities.

In the high situated basins of the Czechoslovak Carpathians (in the
Poprad and Hornad valleys) the average percentage of fractions 0.01—
0.05 mm in the Poprad locality is 36.3% and increases in the eastern
direction downstream of the Poprad river (locality Hajtovka 41.5%, Plav-
nica 44.2%, Plavet 45.3%). In the localities of BuSovce and Stara Lubovna
an increased contents of fraction 0.05—0.25 mm has been observed, the
percentage being between 19.5% and 51.7%. An increased contents of
fraction <<0.01 mm (29.4—40.9%) has been observed in the locality of
SpiSska Bela.

The main chemical components of the loesses are as follows: SiO,
64.50—74.36%, Al,0; 10.04—14.68%, Fe,0, 3.74—6.36%.

The Poprad valley loesses are characterized by light yellow-orange
colouring (7.5 YR 8/3—6 after MUNSEL), prismatic jointing, a sporadic
occurrence of carbonates (Busovce, Stara Lubovina, Plavnica) and a rare
occurrence of fossil soils. They are sterile in malacofauna.

The mineralogical association is represented by the following heavy
minerals: magnetite +ilmenite-+limonite +zircon+ garnet. Further mine-
rals found are pyroxene-+chlorite+epidote+amphibole+turmaline+
+ apatite+siderite. The shape of the minerals is column-like to prismatic
and they are little dressed. The occurrence of spheric shapes is rare. The
habit and the association of accessory minerals point to the assumption
that the loesses have been blown out of the near-by sediments of the
Central Carpathian Paleogene (the Levoca Mountains, the Spisska Ma-
gura Mountains) and that they originated only in a lesser degree from
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the crystalline massifs of Western Carpathians (the Tatras, Kral'ova
hol’a).

The loesses of the Ko8ice Basin and of the Saris Lowland (localities
of Vel’ky Saris-Kana$§, PreSov, PreSov-Delnia, Petrovany) are characte-
rized by a different granulometric composition. In Vel'’ky Sari$-Kana$
locality there is an increased contents of 0.05—0.25 mm fraction (34.49—
57.32%). In the Petrovany locality an increased contents of this category
has been observed only in the base layer of the profile (42.16—66.99%).
Otherwise the contents of fraction 0.01—0.05 mm in the entire profile
is 28.24—45.27%.
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Fig. 3. Characteristic of loesses at Vel’ky Sari§-Kanas

Differences have been observed in the chemical composition, too. The
loesses of the Vel’ky Sari§-Kana$ locality contain SiO, 63.8—67.66%,
Al;,04 10.34—12.35%, Fe,0, 3.75—5.01%.

The loesses are differentiated into eolian, fluvial and also swamp
facies, light-coloured (10 Yr 8/3—4—6, 10 YR 7/3—4), frequently with
a schistic texture, a typical jointing, containing carbonate with vertical
or horizontal CaCO; layers of 3—12 cm. The occurrence of fauna is
sporadic (the localities of Sabinov, Vel’ky Sari§-Kana$, PreSov — the
brickyards). The loess sequence separate fossil soil horizons — type
rubefied brownearth, meadow chernozem, brownearth, carbonate-contain-
ing mycellar chernozem.

The main chemical components of loesses from locality Petrovany
are as follows: SiO, 64.12—80.47%, Al,0; — 8.75—14.63%, Fe,0; 2.75—
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6.51%. Fossil soil residues and illuvial horizons of.the podzol or pseudo-
gley type containing well-preserved cryogenous structures — frost cracks
— have been observed in the profile (Fig. 4).

The assemblage of heavy minerals of the loesses in the environment
of PreSov is formed by opaque minerals+hypersthene+ garnet +rutile +
+zircon +turmaline+amphibole +apatite+ augite +disthene and spora-
dically chlorite. The assemblage corresponds to minerals typical of an
area of neovulcanites. The alimentation area from which the loesses were
blown were mainly the vulcanic mountains of eastern Slovakia (the Slan-
ske Mountains, the KapuSsany Mountains and other mountain ranges),
and only in a lesser degree the Paleogene sediments of the Saris Upland
and of Cergov Mountains or the Neogene sediments of the KoSice Basin.

From among clay minerals, the loesses from the environments of
PreSov contain mainly illite, illite-hydromica, illite-kaolinite, and occasio-
nally halloysite and montmorillonite.

We have found malacofauna in the upper parts of loess profiles. After
the opinion of Professor S. W. Alexandrowicz the elements of Pupilla
and Succinea oblonga elongata are predominant in the composition of the
fauna. The author of this paper holds the opinion that in the early
Pleistocene the area around PreSov had the character of an open lands-
cape biotope (steppe). The fauna elements point to a cold climate without
greater climatic fluctuations.

CHRONOSTRATIGRAPHY

Several samples have been selected from the area of eastern Slovakia
for TL dating. For technical reasons, not all of them have been analyzed
by now. Therefore, we are only going to discuss the results obtained from
the Vel’ky Sari§-Kana$ profile in this paper (Fig. 3).

The Vel'’ky Saris-Kana$ loess profile is situated along the left bank
of the Torysa river in a well-preserved condition. On an erosion claystone
substrate rests a gravel accumulation (thickness approx. 4 m) composed
of flysch pebbles and containing some neo-vulcanite gravels in the eastern
part of the profile (the left tributary Dzikov). The upper part of the
profile is composed oi a complex of loesses separated by three fossil soils.

The uppermost part of the fluvial gravel accumulation is intermixed
with loess material. According to TL data, its age is 832 ka BP, which
chronologically corresponds to the Giinz glaciation stage. Soil of the
meadow chernozem type was developed on fluvial sediments due to the
changed climatic conditions (hot and dry periods alternating with hot
and wet periods). We have not classified this type of soil from strati-
graphical point of view, but it could have originated in one of the
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early Pleistocene stages, namely either in the interglacial period G/M
or in the Mindel interstadial M 1/2.

Two loess layers (depth 8.70—9.39 m — Fig. 3) are well preserved in
the superposition of the meadow chernozem. According to the TL data
the age of the upper layer is 241 ka BP, which stratigraphically corres-
ponds to the Riss stage R1 (Drenthenian). The overlying part of the
profile is composed of a fossil soil 1.50—1.70 m thick. Its colouring on
the micromorphological thin section is brownish-red with a brick-red
tinge. The mineral skeleton is aggregated with coagulated soil plasma.
It was created "in situ” by decomposition and transformation of primary
minerals. The soil clay has a scelsepic or masepic internal structure. It
is oriented and to a certain degree movable. New morphological structures
are represented by organic-mineral nodules as well as by primary and
secondary shapes of calcite. Typologically it represents a deep illuvial
horizon of rubefied brownearth. Soils of a similar character originated on
loesses in Europe, including Czechoslovakia, during warm and wet inter-
glacial periods of the early and middle Pleistocene. According to the TL
dating they were created 241—195 ka ago; namely chronologically they
correspond to the Gerdaunian — interstadial R 1/2,
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Fig. 4. Characteristic of loesses at Petrovany

In the superposition of this fossil soil horizon some layers of loesses
occur. The lower of these layers are dated by the TL method for 195,
190 and 179 ka BP (Fig. 3), i.e. they correspond to the Riss 2 (Warthanian)
glaciation. In the upper layers exposed in the road ravine, brown earth
occurs. It is dated by the TL method for 41 ka BP, so it corresponds
chronologically to the younger Wiirm; perhaps it represents Hengelo in-
terstadial.

Therefore, in the investigated sections typologically differentiated

15 Annales, gectio B, t. XLI
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soils cccur which account for the changes of geographical conditions in
Pleistocene. The layers of loesses and soils preserved in these sections
are separated by numerous stratigraphic hiatuses. These hiatuses resulted
irom intensive geomorphological processes or from the influence of neo-
tectonics which conditioned the development of the relief of the Czecho-
slovak Carpathians in Pleistocene.
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STRESZCZENIE

Lessy i lessopodobne utwory wschodniej Stowacji majg zasieg ograniczony. Po-
znane byly dotychczas wzglgdnie schematycznie. Wigkszosé autoréow przyjmuje, Ze
lessy powstawalty tylko w okresie ostatniego, tzn. wilirmskiego zlodowacenia. Na
podstawie badan geomorfologicznych w Tatrach i na ich przedgérzu M. Lukni$
(1973) stwierdzil jednak wystepowanie lessbw z okresu przedostatniego, tzn. risskie-
go zlodowacenia.
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Autor przeprowadzil! systematyczne badania w dolinach Popradu i Torysy,
w Kotlinie Koszyckiej i na Nizinie Wschodniostowackiej. Badania te potwierdzily
fakt wystepowania lesséw $rodkowoplejstocenskich (Mindel, Riss). Istotne znaczenie
przy tych badaniach miala wspoélpraca z Zakladem Geografii Fizycznej UMCS
w Lublinie, a szczeg6lnie datowania metodg termoluminescencyjng (TL) wykonane
w tym zaktadzie przez dr. J. Butryma.

Badane lessy wyré6zniajg sie specyficznymi cechami: barwa, pionowa oddziel-
noscia, struktura, zawartosciag weglanow i szczatkéw fauny. Kopalne gleby $rod-
lessowe sg do$é wyraznie zréznicowane pod wzgledem typologicznym; zwiazane s3
z nimi oznaki rozwoju soliflukcji i rzadko wystepujace struktury kriogeniczne. Ze-
sp6l mineratéw ciezkich $wiadczy o niewielkiej odleglosci transportu pylu lesso-
wego.

Zagadnienia stratygrafii rozpatrywano na podstawie badan profilu Vel’ky Sa-
ri§-Kana$, dla ktérego byly wykonane datowania metoda TL. Lessy byly akumulo-
wane tutaj na terasie rzecznej; najwyzsze warstwy osadow rzecznych sg datowane
na 832 ka, tzn. zapewne odpowiadajg zlodowaceniu Menapian (Giinz). Na tych war-
stwach rozwinieta jest gleba kopalna typu czarnoziemu lagkowego, ktéra mozna
paralelizowa¢ -z interglacjalem Cromerian (G/M) lub z interstadiatem elsterianskim
(Mindel 1/2). Nad tg glebg wystepuje less datowany na 241 ka, co odpowiada zlodo-
waceniu Drenthenian (Riss 1). Na tym lessie rozwinieta jest rubifikowana gleba bru-
natna, ktorg mozna korelowaé¢ z Gerdauanianem (interstadial Riss 1/2). Przykrywa-
ja ja lessy datowane na 195, 190 i 179 ka, co odpowiada zlodowaceniu Wartanian
(Riss 2). Najmtodsza, zachowana w tym profilu gleba kopalna wystepuje bezpoéred-
nio pod glebg dzisiejszg; jest to gleba typu buroziemnego datowana na 41 ka, co od-
powiada miodszemu Wiirmowi, najprawdopodobniej intersiadiatowi Hengelo.

Badania lesséw i gleb kopalnych w profilu Velky Sari§-Kana$ wykazaly, ze
zachowane warstwy rozdzielone sga roéznego rodzaju przerwami stratygraficznymi.
Przerwy te byly rezultatem intensywnych proceséw geomorfologicznych lub wply-
woéw neotektoniki warunkujgcej rozwoéj rzezby czechostowackich Karpat w plejsto-
cenie.

PE3IOME

Jléccbl M néccoBuaiibie nmopoasl Bocrounoi ClnoBakuyu MMEIOT OrpaHMUEHHOe pac-
npoctpatenue. OHY NOBOJILIIO CXeMaTU'UEeCKM M3y'eHbl. BOJBLIKMHCTBO aBTOPOB NpHU-
NePXKUBAETCA MHEHUA, YTO Jéccbl obpa3oBanuc BO BpEMSA [OCI€NHEro, BIOPMCKOrO
onenetenuAa. M. Jlykuuur (1973), Ha ocHoBe reoMopdOJIOru4ecKoOro MccJjeaoBaHuA
TaTp ¥ ux npexaropus B noauiie peku [lonpajn, obHapyKun néccel, KOTOpble 0bpa30-
BaJIMCb BO BPEMSA MNpeANoOCJe tiero, PUCCKOro oJiefeHeHUs.

ABTOD OCYyILIeCTBMA CMCTEMATU4YeCKMe MCCaefoBanua B JaoamHax pek Ilonpan
u Topuca, B Kowmnnkoi KoTaoBuile u BOCTO'IIOCAOBALKON HM3MENHOCTU. DTM MccJe-
NOBaHUA TMOATBEPAMIM, HYTO 3A€Ch BCTPEYAKXTCA CpenlenJencroueHoBble (Munaenab
u Pucc) néccol. Bosmoe 3nauenue npu pa3paboTke paiiioit npobnembl uMelo COTPY-
ammyecteo ¢ Kadenpoir duautieckon reorpacdvu Yuusepcurera M. 11.-C. B JlroGauiie,
a cneuManblio TepMmoJioMuiecuernTHble (TJI) naTupoBKyu chenanuble B 3Toit Kadenpe
p. 0. ByTpumom.

UccnenyeMble JECCHI OTNMUAIOTCA crieuMduieCKMMU NMpU3ilaKkaMu — LBETOM, BED-
TUKaJbHONM OTAENAEMOCTIO, CTPYKTYDPOM, conep:kanueM Kapbonatos u dayioit. Vcko-
naeMble NOYBEHIIble TOPM3OHTBHI OTJMYAIOTCA 10 TUMOJOrUM, CPeAM HUX HAXONATCA
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npu3naKkyM coauIIOKUMM C PEOKMMM KPMOTEliHbIMM CTPYKTypaMu. Accoumaumsa TA-
AXKeJblX MUIEPAJOB TFOBOPUT O HeGOJLLIOM PpacCTOAHMM TPaliCopTa JECCOBOM IbIIX.

Bonpocs! crpaturpaduu pacCMOTPMBAJIMCh HAa OCHOBaHMM uH3y4deHMA pa3pesa
Beabkun lllapumi-Kanam, aiaa Koroporo noayuyeiio patupoBku TJI meronom. Jléccsl
aKyMyJMpOBaHHble 31€Ch Ha YPOBH€ De'iHOW Teppacbl; CaMble BepPXiiM€ peudlble CJIOou
naTupoBaHiible 832 TbIC. JleT, 3HAaYUTb COOTBETCTBYIOT oJieaelienuto Menanuau (Tronw).
Ha 3Ttux caosax obpa3oBajachk MCKoOnaeMas NO4YBa THMA JyroBOro Ye€epHo3eMa, KOTOpaf
HaBeplio obpa3oBajack B MexJaeniinkosue Kpomepuan (I’M) mam B eycTepPUAHCKOM
unrepcraanane (MuHaean 1/2). Bbllle 3TOM NOUBbLI pacnpocTpaHEHHBIA JECC AaTHUPO-
BaH 241 TbIC. JIeT, 4YTO COOTBETCTByeT oJieaeHeHMio [IpeHteHman (Pucc 1). Ha stom
nécce obpa3oBanace Oypaa pybudunmposaiiiias nousa, KOTOPYI MOXKHO COMOCTa-
BJATb ¢ nepuoaom Teppayanman (uirepcraauan Pucc 1/2). OHa nmpuKpuTas Jéccamu
aaTupoBaHhubiMu 185, 190 u 179 ThIC. JeT, YTO COOTBETCTBYEeT OJeAeHeluio Bapranuau
(Pucc 2). Camasa mojnojnas, coxpaiieHHas MCKOITaeMas IO4YBa B pa3pele MNPAMO Moj
COBPEMEHHOM MOYBOKM; 3TO MouBa Tuna Oypo3eMOB paTupoBaHHas 41 TbIC. JieT, 4YTO
COOTBETCTBYET MJajuleMy BlopMy, HaBepHO MHTepcTaguajay XeHreJo.

M3yueHne né€ccoB u norpebelitibix nowB B pa3pede Beabkui I[llapmu-Kauaiw
yKa3aJso, 'TO CpeaM COXpPaHeHHbIX CJOeB CYLIEeCTBYIOT pa3JjiMyHble cTpaTurpaduuyec-
Kue nepepbiBbl, KOTOpble OblIM pe3yJbTaTOM MHTEHCUBHbIX reoMOopPQdOJIOr MieCKuX
NpoLEeCCOB MM Ke BJIMAHMA MOJIONOV TEKTOHMKM 06yCJOBAMBaIOLIEN DPa3BUTE peNbe-
da yexocnoBaukux Kapnar B naeficroueHopoe Bpems.



