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A bst ract The travectine mound at Skalka, also called Smreédnyiho skala, in the village of Horka-Ondrej near Poprad, has been studied continnously
since 1987. This important site has yiclded not only a small-sized stone industry of Middle Palacolithic age coming from at least threc separate periods
of time, but also ample palasomalacozoological, palaesosteclogical and palacobotanical material. The geological, lithological and palacopedological
studies helped much to the stratigraphical classification. The articles presented i this volume assemble all the basic data so far available and provide
:nformation on the environmental conditions exisling at the site during the last, Riss/Wiirm, interglacial in general. The geological and palacopedological
data. indicate the existence of one more eaclier, Middle Pleistocens interglacial. From the articles included in this volume is apparent that there still is no
agrecment on the age of the locality under consideration. Additional analysis of Ford (sec in this paper) have proved the hard travertines of the mound

(underlying the interglacial deposits of trench Cy) te come from an older interglacial than is RAW.
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Introduction and history of investigations

Jifi Kovanda

The travertine exposed at Skalka, also called Smrecany-
iho skala or Kameii, lies on the north side of the village of
Hérka-Ondrej. It belongs to similar Quaternary calcarcous
deposits occurring abundantly in the Spi3 area which ex-
tends between Kifovee, Ondrej, Horka and Primovce, just
east-south-east of Poprad. This group of travertine mounds
appears to be an eastern continuation of a similar group
comprising various Quaternary limestones between
Ginovee, Hozelec and Svidbovee (Kovanda 1971 - fig. 1).
Of particular scientific importance among these is the
world-known travertine mound called Hridok, not far from
the Génovce spa. This locality yielded much palaeontologi-
cal material and provided evidence of its prehistoric occu-

pation based on remains of fireplaces and largely small-
sized stone artifacts in association with several bones and a
travertine cast of the Neanderthaloid Man's cranium (sce
Vicek 1969). _

The travertine at Skalka is a small, mound-like body lying
about 300 metres northeast of Ondrej’s church, just close to
the north side of the road leading from Poprad to Levoca
(fig. 2) at the elevation 635 m a.s.l. The body is approxi-
mately 60 by 65 metres in size, its thickness as seen now
attaining only about 3 to 4 metres. No measures were taken
in the past to control excavation of the hard compacl trav-
ertines for building purposes. Large-scale exploitation took
place especially in the thirties and small quarties were at
times operated during and immediately after the Second
World War.

The travertine known 10 occur close to the village of
Hoirka-Ondrej was first mentioned by Kormos (1912) and
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. Survey of travertines between Gdnovee and Hérka near Poprad. The site at Skalka is given the number 596. As stated by Kovanda
(1971), the locality mentioned on page 171 of his texl is described incorrectly under the name of "Svity Ondrej nad Hronom".

then by Prdt (1927, 1929). There 15 ne certainty, however,
if the locality mentioned by both authors is that is dealt wath
in this paper or any other locality in the nearby surroundings
(cf. Kovanda 1971). It was not until the guarry was open 1n
a larger scale that fairly reliable data were provided by
Petrbok (1937) and Némejc (1938). Both scientists inde-
pendently concluded that the travertine was deposited first
during a period dominated by pine and birch, and then at the
time marked by widespread expansion of mixed cak forest.
The latter indicates some unspecified interglacial. They
belicve there was a stage-by-stage deposition of calcium
carbonate and describe unanimously beds overlying the
travertine.
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2. Detailed location of the travertine mound at Skalka is marked
with a black circle.
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Ivan's {1943) monograph includes a photograph of thick
hard travertine cenlred around the original crater to illustrate
the degree and depth of weathering (fig. 3).

Profek-LoZek’s (1957) survey of Quaternary deposils in
Czechoslovakia provides another source of information.
Their paper contains a section drawn through platy traver-
tines with four thin-bedded initial rendzinas yiclding the
Palaeolithic industry. Likewise important is the discovery
of the snail Helicigona banatica (Rossm.) suggesting the
interglacial climax time. The section also well documents
the complex overlying sequence (hg. 3).

Information on the small-sized stone indusiry from
Harka-Ondrej is also in papers by VIi&ek (1957), Profek

3, Photostatic copy from Ivan's (1943) paper. The travertine
mound surface at Skalka is now completely stripped away from
around the crater showing corrosion effects of great depth
extension. Notice the figure at right edge of pillar. View looking
westnorthwest.
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4. Position of areas and trenches on the travertine mound at Skalka
(L. Kaminskd).

(1958) and Binesz (1961). In 1958 LoZek published a list
of 25 mollusc species determined from the travertine, along
with a bone of the rhinoceros Dicerorhinus mercki Jiger.

Rezad (1959), in his article on the hydrogeology of the
Svabovee-Kifovee area, says: "Acidulous waters from
which travertine forms by deposition ascend to the surface
near Horka .... at cross-points of longitudinal and transverse
fault” ... "Springs are located mostly along transverse
northeast-southwestward-trending faults roughly perpen-
dicular to the Svibovce-KiSovee fault, that is, either along
the Tarnov fault ..... or along other faults trending in the
same direction near Svity Ondrej and Horka".

Zyka - Viglensky (1960) in their monograph on the geo-
chemistry of Slovak travertines concluded that the traver-
tine at Horka-Ondrej should be ranged to some of their
textural types of groups A, H, K, N and O based on the static
system they propose. Otherwise, however, both authors do
not doubt the RissfWiirm interglacial age assigned for the
Skalka travertine mound. This and the travertine called
Hrddok near Ginovee were used by LoZek (1964) as exam-
ples of the last interglacial.

The picture taken in the mid-sixties of the last remaining
part of the mound, probably the section published by Proiek
- LoZek in 1957, was included in the paper by Sibrava -
Fejfar - Kovanda - Yaloch (1969).

Finally, all the data and material available on the Jocality
by 1969 were assembled by Kovanda in his monograph
(1971) on the Quaternary limestones of Czechoslovakia.

There are brief statements in a number of subsequent papers
referring 1o Skalka, but these are of limited value.

The travertine near Horka-Ondrej has been studied sys-
tematically by .. Kaminskd of the Kofice Department of
the Archaeological Institute of the Slovak Academy of
Sciences, since 1987 (Kaminskd 1988, 1990, 1991, 1992
and 1993). During this six-year period she was able to
remove most of the spoil heaps and dumnps covering the
larger part of the travertine body. Kaminsk4 also exposed
several areas and new sections subsequently coded with the
symbols A to F - fig. 4. At the same time, she was engaged
in a study aimed to confirm the occupation of other palae-
olithic sites at Skalka. Excavations did much to document
in an excellent manner the structure and destruction of the
whole body, as well as the overlying sequence (sce also
Bdnesz 1990 and 1991).

Because Skalka has yielded, besides archaeclogical finds,
ample palacontological material, .. Kaminski asked other
specialists to assist in the studies, namely LoZek (1991,
1992, 1993 - palacomalacozoology), Horacek (1992 - pa-
laeoosteology) and Kvacek (1990 - macrophytopalaeontol-
ogy). Some charcoals and leaf impressions from the traver-
tine were also determined by Hajnalovd - Hunkova (1990).
In addition, the lithology and geology was studied by
Kovanda {1993a, 1993b) and palaeopedology by Smolik-
ova (1993). This report summarizes all the resulls as yel
available in most of the disciplines mentioned above and
hence gives a review of the current knowledge of the
stratigraphy of both the travertines and the overlying beds.

The results presented above may be extended by unpub-
lished reports stored at the Research centre of the Archae-
ological Institute in Kogice. In his 1990 manuscript on the
macroflora from the travertine at Skalka for the Archeo-
logical Institute, Slovak Academy of Science, Kvacek es-
sentially supports Némejc's (1937, 1943) view that two
horizons can be distinguished at the site: the lower is marked
by widespread expansion of birch, pine and aspen; the upper
is dominated by mixed oak forest. The only specimen
Kvatek added to this list is mountain ash (Sorbus) stored in
the collections of the MNational Museum, Prague. The
macroflora from the hard, thick bedded travertine showing
numerous leaf impressions in front of the trench C) section
was correlated by Kvadek with Némejec's lower horizon
from which are reported the Pinus silvestris L., Betula
verrucosa Ehrh., Salix cinerea L.. and Salix sp. From area
D, which covers the travertine around a former crater, he
described Pinus silvestris L., Salix sp., cf. Rosacae, Mono-
cotvledonae, Acer sp., cf. Picea, Populus tremula L. and
Quercus robur L. He considers that this assemblage 15 an
equivalent of that found in Némejc's upper horizon. Only
Quercus robur L. was yielded by area A (fig. 4).

Afier comparing the few macrofloral finds with the ma-
terial from Ginovece-Hradok (Kneblova 1960), Kvacek
found that both show the onset and full development of an
interglacial. Consequently, the site at Skalka was allocated
by him to the last, Riss/Wiirm, interglacial.
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Another palacobotanical review was given by Hajnalova
- Hunkovd (1990) reporting on the discovery of charcoal,
as well a5 impressions of leaves and needles at the Skalka
mound. Area A: Pinus cf, silvestris, Alnus sp. and Carpinus
betulus; Area C: Pinus or Picea sp.; Area B: grass leaves
and stems, Picea or Larix and Betuia sp.; trench F: Picea or
Larix and Pinus sp.

The geoelectric survey focussed on determining the trav-
ertine thickness (Gajdos - Tirpdk 1989) was supplemented
by data trom three boreholes (Bosdk 1990). Geophysical
data indicate that the travertine attains the greatest thickness
of 7 metres in its south-east part (facing areas A and B) and
is 5 metres thick in front of trench Cy. However, borehole
data show that the travertine is everywhere only about 3
metres thick.

Cin¢drovi (19892) made the silicate analysis of colluvial
loam and soil sediments from horizons B and G filling the
joint in section Ay (see fig. 6) and from the basal layers
encountered in trench Cj (samples taken from layers 12 a-c
see fig. 11). Although these deposits differ in both origin
and specially in lithology, the chemical composition of both
sections is much alike and therefore any additional silicate
analyses arc considered as superfluous, The analytical re-
sults can not be reliably utilized. The same i$ the case of the
analysis made in another review (Cilek - Tipkova 1990) of
two, more closely unspecified herizons filling the joint in
section AJA (7T A/B) - figs. 6,7, or of the "gray clay in section
C". The co-authors’ review contains a description of the
processes leading to the destruction of the travertine mound
consequent on harmful postsedimentary activities shown by
springs alene. The authors also assume that mineral waters
were affected in an aggressive manner, e.g., the group of
horizons A to G filling the joint in section AfA (fig. 6).

Basal clay layers of the succession encountered in trench
C1 and labeled 12 a-c (see fig. 11) are darkbrown or red but
mostly grayish-black and black in colour, tightly compacted
and broken into cubes, They can be interpreted as a bog
mangan ore deposited from a spring flowing along a tec-
lonic line from the nearby manganese deposit belween
Svdbovee and KiSovee. For that reason three samples were
taken from these markedly varicoloured deposits to deter-
mine Fea03, FeQ and MnO2; gqualitative optical emission
spectrographic analysis was also used. Analysis were per-
formed by M. Miksfovsky and E. Mrdzovd, both of the
Chemical Analytical Laboratory, Czech Geological Survey,
Praha - Barrandov:

All the three samples contain 5.55-6.33 percent Fep03, less than
0.03 percent FeQ, and only 0.30-0.62 percent MnO:. Elements
such as Si, Al and Ca constitute more than 10 percent, Fe, K, Mg,
Mn and Ti range from 1 1o 9 percent, Ba, Na and P vary between
0.01 and 0.9 percent, B, Cr, Li, Sr, V, Zn and Zr between (.0] and
0.09 percent, and As, Be, Co, Cu, Ga, Ge, Mo, Ni, and Pb range
within such low limits as 0.0009 to 0.009 percentl.

The above analysis lead us to the unambiguous conclu-
sion that this conspicuous variegation in colour ending in
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black is caused by the presence of iron {Fc“] and hence it
cannot be associated with the nearby manganese minerali-
zation,

Geology of the travertine mound

Jiti Kovanda

Excavations made by the Archacological Institute, Slo-
vak Academy of Science, provided information on the
structure of both the travertine and overlying beds. In 1987-
1992, the travertine body was studied in areas and by
trenches (sec fig. 4).

The area in the southern part of the body, coded by the
symbeol A, is the most extensive. The continuous excava-
tions drawn from the west to the east, exposed in ascending
order, (i) the lower part consisting of thin bedded and locally
varicoloured travertine, (ii) disintegrated parts of platy and
thick bedded travertine having (ii1) partly preserved original
ripple marked surface with travertine dams, as well as (iv)
the variegated succession filling an east-westward-trending
joint, (v) a facies gradation of one of the layers filling the
joint (from the north southward) to a layer of earthy, fine
sandy travertine resembling chalk tufa and, finally, {vi) the
surficial beds composed of colluvial loam with aeclian
deposits, mantled by loose, weathered and corroded blocks
and clasts of solid travertine.

Area B is a continuation of the east-westward-trending
section published by Proiek and LoZek (1957) - fig. 3. It
cuts the lower part of tabular travertine containing four Lo
five layers of initial rendzina. This horizon shows beds
underlying the travertine body as well as a well-developed
surficial succession, as noted above (area A). The onginal,
east-westward-trending section has now been drawn north-
ward to recover additional stone industry and determine the
position of rendzine within the travertine body. This re-
sulted in two other sections extending north-southward and
referred to as the eastern and western sections (figs. 9, 10,
pl. IV/1).

Area C was explored by trenches C) and Cz dug in the
north-western corner of the travertine body, Trench Cj (fig.
[ 1) encountered the surface od previously quarried thick
bedded travertine yielding numerous Salix leaves impres-
sions and showing sings of corrosion.

Higher up, a complex succession of overlying sediments
was found to fill a karst pocket. Trench C2(pl. V/2, fig. 12}
encountered a younger overlying succession cut laterally
into the older pocket infill just mentioned (C\). The interval
between trenches Cy and C2 was penetrated by trench C3to
study the basal beds of the pockel infill encountered in
trench C\ (pl. V/1).

Area D was exposed by removing excessive material
from the face of platy and thick bedded travertine previously
quarried in the central part of the body. It also shows a
section drawn through an original narrow crater filled with
marl. The present-day surface has been lowered by the



removal of weathered parts by at least 4 to 5 m (see photo
by Ivan 1943 - fig. 3).

Trench E was located and terminated in the near-surface
part of the eastern slope of the body and was not used for
interpretation.

Trench F (pl. VI/1) penetrated the original weathered
surface of compact travertine, including overlying collu-

vium and rather thin acolian deposits, at the northern margin
of the body.

The main geological conclusions drawn from all the
excavations made by the Archaeological Institute, Slovak
Academy of Science, can be summarized as follows (see
also Kovanda 1993b):

1. The travertine body formed by deposition from a
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5. Original section drawn across area B (after Profck - LoZek 1957). Encircled numbers: 1 - thin bedded travertine yielding the interglacial
climax snail Helicipona banatica (Rossm.) and containing laminated initial rendzina yielding LoZek’s (1993) malacofauna Nos. 1 and
2 and small-sized Palaeolithic stone industry; 2-6 - overlying succession conlaining blocks of travertine left by the last glaciation and
vielding Lo#ek's malacofauna No. 11; Ta-d - cave {ill of Bronze age; 8 - humic topsoil yielding LoZek’s malacofauna Ne, 12.
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6. Section AJA drawn in 1987: | - the malerial filling the younger joint trending in a north-south direction in the travertine mound consists

of colluvial loam and soil sediments horizons A to H; 2 - travertine, thin and thick bedded; 3 - humic topsoil; 4 -

loess loam with small

fragments of travertine; 5 - grayish-black loam with fragments of travertines; 6 - dark gray loam with fragments of travertine; 7 - light
brown colluvial loam; 8 - grayish-black layers of initial lamined rendzina in this bedded travertine. LoZek's (1993) malacofauna No. 3

comes from base of wavertine {I°. Kaminsk:d).
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7. Section A/B drawn in 1989-1990: 1 - thick bedded travertine; 2 - fragments and cobbles of travertine; 3 - colluvial loam with fragments
and cobbles of travertine; 4 - fireplace; § - scattered wood carbon. A-G - horizons of colluvial loam and soil sediment filling joint and
overlying thick bedded travertine. Sampled for palacopedological analysis Nes. 12-16 - see also pl. 1I/1 (L. Kaminska).

mineral spring ascending towards the surface at the crossing
of a longitudinal northwest-southeastward-trending fault
and a transverse northeast-southwestward-trending fault
nearly perpendicular to it within the Svdbhovee-KiSovee
tectonic zone, This locality is one of many travertines
eccurrences east of Poprad (hig. 1).

2. This body, originally at least 4 to 5 m higher than now,
has been left afier exploitation of compact travertine during
the thirties and forties of this century. The crater lies in the
central part of the circular travertine mound (area D).

3. The body is underlain by weathered Paleogene rocks
of the Inner Carpathian flysch exposed only in a shallow
excavation on the ¢astern footslope of the body and at the
base of the travertine mound in area B. It is bluish and
greenish gray, calcareous and sandy clay to marl with
scattered fragments of Palacogene sandstone occurring spo-
radically also in the lower parts of the travertine body.

4. Exposed parts of the travertine body show that il
consists ol two principal successions; (1) the lower lies
(figs. 5, 6 and pls. 11, 1V) at the southern margin of the body
and in areas A and B; it consists of thin-bedded and tabular
layers easily susceptible to disaggregation and displaying,
especially in the south part of the body, a variety of colours,
with a few initial rendzinas 5 to 50 mm thick; this succession
yielded malacofauna described by LoZek {1993) as Mf 1,
MfI 2 and Mf 3 - figs. 5 and 6; its surface is strongly
weathered and corroded, thereby suggesting a hidden break
in deposition. Resting erosionally unconformably on this
tabular travertine, (ii} the upper accomulation i1s composed
of white, compact, platy to thick bedded travertine almost
completely exploited in the past and found inareas A, C, D
and F (figs. 13, 14); its surface (LoZek's MF 6, fig. 11) s
either preserved in original form (with travertine dams and
tufa pools seen locally in arca A - pl. VII/2), or is strongly
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8. 50 called "bubble-shaped” travertine sporadically forming the
surface of the lower accumulation of thin bedded travertine, as yet

known only as aragonite at Karlovy Vary (Carlsbad) (sec Kovanda
1971). Photo by A. Markovi.

weathered (trench F - pl. VI/1) or by exploitation in area D
- sec photograph by Ivan 1943 - fig, 3 or karstified (base of
trenches X1 and C2). From the north-west part now repre-
sented by area D. LoZek (1993) described his MF 5. An-



other thin accumulation of earthy, chalky and sandy
travertine was found at the southern margin of the body. It
rests erosionally unconformably on remains of the upper
travertine and represents a facies continuation of the C
horizon of soil sediment (see further text) hllhing the younger
joint in the travertine body. These layers were reported by
Loiek (1993) to have yielded his MF 4 and Hordlek's
mammal fauna A/MD2-X (tab. 4) - pl. I11/2, fig. 16.

N

5. Besides signs of weathering and karstification on its
surface, the travertine body is cut by several joints extending
down to the rocks below. The largest joint is that trending
in an east-west direction in area A along with a part of the
travertine body was shifted southward. It is filled with a
succession of colluvial loam soil sediments having horizons
A to G (fig. 6, pls. 1I/1,2, TII/1}. The youngest joints ob-
served in the travertine are slightly open and not filled with

S

1

=

9. Eastern section (B/E) of area B: 1 - artificial fill; 2 - grayish-black humic soil with corroded travertine fragments, 3 - gray loam with
small fragmenis of traverting; 4 - loess colluvial loam with corraded blocks and cobbles of travertine; 5 - light brown colluvial loam with
loess and corroded travertine blocks. I-IX - beds of thin bedded, structural and easily crumbling travertine; X - travertine plaly, compact,
with scattered fragments of flysch sand-stone; A-D - gray and dark gray laminae of initial rendzina (L. Kaminski).
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10, Western section (BfW) of area B: 1 - artificial fill; 2 - loam, ochreous-light-brown, with fragments, cobbles and blocks of corroded
travertine; 3 - loamy clay, rusty and bluish; 1-VIII - travertine, thin bedded, structural and easy to crumble; IX - travertine, compact,

locally brecciated; A-D - initial rendzina (L. Kaminska).
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any material (area ID). Joint infillings are part of the overly-
ing successions since at favourable places they extend dis-
continuously into the surface of the travertine lo form an
unconformable cover (area A - pl. IHI/1, trench Cy - fig. 11).

6. Collective opinion exists regarding different age for the
material filling the east-westward-trending joint mentioned
above (see point 3). This agreement was reached for the
profile of section AfA. A lower age was assigned to li-
thologically invariable matenal, and a higher age, to hori-
zons A to G - pl. II/1.

7. Data from the trenches in area C indicate that the
succession encountered in trench C) (LoZek’s Mf 7 to Mf
10 and Hordcek's mammal fauna Cy (12c - 8, tab 5) is older
than the joint infilling embedded in i1, as seen in trench Ca.
[t 1s considered with respect to lithology to be an analogue
of the joint infill noted earlier (area A - fig. 6, pl. I1/1).

8. The youngest sheet at Skalka consists of colluvial
(re-deposited loess) loam mixed with corroded blocks and
stones of solid travertine (area A and B), equated with
LoZek’s Mf 11 - fig. 5,9, 10

9. The surficial soil type recognized at the site is repre-
sented by rendzina LoZek's Mf 12 - fig. 5.

From that results the following sequence of processes
(fig. 13, 14 - sec Kovanda 1993b):

a) deposition of lower thin bedded travertine containing
initial laminated rendzinas (1);

b) break in deposition, surficial corrosion, weathering to
disaggregation of individual laminae, e.g., of algal traver-
tine:

¢) deposition [ upper platy and thick bedded travertine
quartied in the past (1I);

d) termination of travertine deposition, local strong de-
struction with weathering and disaggregation of thick bed-
ded travertine; the karstification phase is followed by the
formation of older joints and local karst pockets;

¢) accumulation of loose, sandy limestone precipitated
from springs and in marshy environment and formation of
colluvial material deposited in older open joints and karst
pockets (11T1);

[} formation of younger joints accompanied by subaerial
denudation and crosion of the upper parts of the older
overlying successions. These younger joints were gradually
filled first with an older material in the lower part (IV -
section AFA) and then with loessic colluvial loam and soil
sediments (with honzons A-H) in the younger part {V -
sections A/B to A/G, trench C2). Deposition of the soil
sediment of layers C and D occurred contemporaneously
with the formation of the youngest earthy, chalky and sandy,
loose travertine (fig. 16), the latter apparently resulting from
an episodic outflow from an adventive crater;

g) subaerial denudation of some of the youngesi deposits
and accumulation of redeposiied (loess) loam containing
blocks and stones of compact travertine {VI);

h) formation of subfossil soil at the surface of colluvium
in trench Ca (VII);

1) development of surficial rendzina (VIIH).
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Stratigraphy of travertine
and the overiying sediments

Iifi Kovanda

Before embarking on the subject aided by LoZek's (1964)
paper devoted to the possibility of determining the relative
age of the travertine in the Spif area, it is necessary before-
hand to provide the following information (see also
Kovanda 1993¢):

1. The surface of the main accumulation of the travertine
body is strongly weathered (trench F - pl. VI/1 or area B -
see photograph by lvan, 1943 - fig.3), and karstified and cut
by older joints (trench Cj).

2. The micromorphology of fossil soils proved the exi-
stence of immature terra fusca at the travertine weathered
surface in trench F and in several layers of both joint inhlls
and the deposits above (Smolikovd 1993). Rendzina, a
surficial soil type, developed only as lopsoil on all the
deposits containing relics of terra fusca.

3. Both the snail Helicigona banatica (Rossm.} and the
rhinoceros Dicerorhinus mercki Jiger, reported by Profck-
LoZek (1957) n travertine are the representatives of inter-
glacial climax faunas.

4. From the succession of marsh and spring limestones
encountered in trench C) (i.e. above the travertine body)
evidenced by molluscan fauna, the onset, full development
and close of an interglacial was interpreted by LoZek (1993},
Consequently, with regard to the disturbed surface of the
underlying travertine also yielding typical interglacial fauna
the existence of two superimposed interglacials is supposed.

3. The younger interglacial {trench C) is overlain uncon-
formably by another succession represented by redeposited
loess and soil sediments. It fills the younger joints (trench
Cz - pl. V/2 and fig. 12) and is an equivalent of the joint
infill in area A (figs. 6, 7).

This evidences that the mound-like travertine as a
whole, is one interglacial older than the pocket infill on
its surface in trench C1. Considering that relics of terra
fusca from the last interglacial have been found on traver-
line neither in our territory nor in neighbouring countries,
ancd with regard to the fact that a double last interglacial is
likewise unknown, 11 seems logical to put forward the
following argument: Had the interglacial encountered in
trench C| been identical with the last interglacial period
{RissfWiirm), the lower travertine accumulation would
have most likely been assignable to the last-but-one inter-
glacial (7 Treene), though not typified by faunas containing
Helicigona banatica (Rossm).

Disturbance and jointing of the travertine body would
thus have been allocated to the young Riss and onset of the
last interglacial immediately before deposition of the basal
beds of the succession seen in trench Cy.

The matenal filling the younger, cast-westward-trending
joint in area A unfortunately yielded no fossil molluscs and,
by lithologies, is an equivalent of the deposits penetrated in
trench Ca. Since it rests unconformably on beds suggesting



11. Section exposed in face and west side of trench C; in 1990 above thick bedded travertine containing numerous leafl impressions of
Salix and LoZek's (1993} malacofauna No. 6. The succession overlying travertine is indicated with the numbers 1 through 12c; its lower
part consisting of layers (Nos. 12 to 5) accumulated in marsh or glades and contains LoZek's (1993} malacofauna {(Nos. 7-1 0} indicating
the onset, full development and retreat phase of the (7) last interglacial. From basal beds the samples were also taken (Nos. 2-T) by
Smolfkevd (this volume) for palaeopedological analysis; colluvial mantle consisting of layers No. 4 ta 1 sampled (Nos. 8-11) for

palaeopedological analysis (L. Kaminskd).

a closing phase of the last interglacial, it is clear that the
younger joint infill can be assigned either to the close of the
Riss/Wiirm or 1o the earlier peniod of the last, Wiirm, glacial.
It should be noted that the infill is covered by colluvial loam
mixed travertine clasts and contains, as stated by LoZek
(1993}, cold-loving loess malacofauna (M1 11},

With these facts in mind, much more weight should be
placed especially on archaeological findings. This is be-
cause the small-sized stone industry comes not only from
both main accumulations of the travertine, i.e. not only from
the older interglacial, but also from deposits corresponding
to the last interglacial (trench C}, and, what is more impor-
tant, even substantially from the infill of the younger joint
(area A) and the same layers overlying the western margin
of the travertine - fig. 16, pl. VII/2. It seems, therefore, that
the site at Skalka was occupied by people during the Palae-

olithic period recurrently, at intervals fairly distant from
each other, which of course is a rare phenomenon (cf, e.g.,
the site at Hrddok near Ganovcee for which evidence of only
an interglacial and the last glacial period is available).

In addition to the archaeological findings, the material
obtained from this locality includes numerous charcoals,
impressions of wood leaves and needles, herbs (Hajnalova
- Hunkova 1990, Kvadek 1990), moss thalluses, green al-
gae, etc., followed by numerous fossil molluscs (LoZek
1993), bones and teeth of fossil vertebrates (Horddek 1992).
An atlempt was also made to determine, at least preliminary
the age of fossil snail shells from the travertine using the
amino acid method by J. Mirecki, of the Memphis Siate
University, Tennessee, but no closer statement can yel be
made owing to the lack of comparable standards.

Additional measurement of absolute age of travertines
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(Ford in this paper) has proved the original structure of the
mound to be more complicated than described above. Hard
travertines of the mound (underlying the interglacial depos-
its in trench C}) have, nevertheless, been explicitly dated to
an older interglacial than 15 R/W.

Soil micromorphology of the travertine mound
at Hérka-Ondrej near Poprad

Libude Smolikova

Soils or their derivatives occur in a number of profiles
exposed at the Skalka locality. The soils may be classified
especially as mixed fossil sediments (cf. Kubiena 1956a)
accompanied by two soils: fossil parautochthonous and
subfossil autochthonous. The method of soil micromor-
phology has been used to elucidate their ongin and typology
by both detailed analysis and synthesis (Kubiena 1970)
needed for reconstruction of the environment during the last
interglacial (Riss/Wiirm, Eemian) or the last-but-one first-
order warm period to the Holocene.

Thirty-five samples were taken successively during ar-
chaeological investigations from the sections under study
(F, C1, Ca, Caand A/G) and from checkpoints (see fig. 13).
Results obtained by soil micromorphology studies of thin
sections are presented in the following text (see also
Smolikovd 1993).

Travertine surface, weathered, tabular, platy; oldest
sequence member (profile F - pl. VI/1, sample 1 - 75YR
5/6 - examined dry - pl. 1X 1): Redeposited material of the
terra fusca B horizon mixed with corroded fragments of
traverting; with admixture of allochthonous component and
subsequently exposed to hydromorphic effects.

Lower part of older infill above travertine (section C1-
figs. 11, 13, layers 12 and 11 based on samples 2 - 7.5YR
4{2:3 - SYR 416 - pl. I1Xf2; 27 - 7.5YR 4/4;4 - T5YR 3/2 -
pl. X/1;26-7.5YR4/2;5- 10YR /1 - pl. X/2;6- 10YR3/2,
and 7 - 10YR3/3): The lower part of the profile exposed by
trench C| consists of a highly varied succession of soil
sediments. The lower three members are dominated by
boluses of redeposited material resembling rather untypical
terra fusca mixed with humic soils and allochthonous com-
penents found as aeolian deposits or resulting from surface
runoff. The rature of terra fusca has been best preserved in
the bed documented by sample 3. Of the samples taken from
all the other members of the succession, only sample 5 is
characterized by being very rich in carbonate. Soil deposi-
tion recurred above, with humic sediments (showing high-
est biogenic activity in sample 7) predominating over rede-
posited material of terra fusca. While this terra fusca was
redeposiled within the confines of the site, the humic mate-
ral comes from the adjacent area and genetically most
likely corresponds to the A horizon of brown soils and
pseudogley. Some layers yield bone fragments or opal
phytoliths; the whole profile contains coalified wood re-
mains and exhibits distinct hydromorphic features increas-
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ingly prominent downwards. The frequency and intensity
of these features suggest that the soil deposits were being
laid down in an environment saturated with water, e.g.
swamp, which in tumn obliterated some of their original
characters, e.g. primary fabric of humic soils, elc.

The lower part of section Cy is remarkable mircomor-
phologically because it contains two types of braunlehm
nodules. One type is represented by minute nodules quite
smooth in outline but sharply bounded against the surround-
ing soil matrix, whereas the other is represented by large
nodules faintly bounded against the surrounding soil matrix
and having a distinct inner concentric structure. The fact that
both forms occur in soil deposits but not in soils in situ may
be explained in two ways:

(a) Let us assume the existence of two terra fusca-type
soil generations to which the two different forms of nodules
might correspond. However, these soils form at a very slow
rate, and since more than one interglacial would have been
required for their development it would be necessary 10
recognize another first-order warm period pre-dating the
last interglacial. Micromorphelogically, however, apart
from the two forms of nodules described above, there is
nothing in the soil deposits 1o indicate or corroborate the
existence of two generations of terra fusca. Moreover, no
typical terra fusca has been found in situ,

(b) It is likely that the large "uncompleted” braunlehm
nodules having a distinct inner concentric structure corre-
spond to the terra fusca formed without reaching a final
stage of development, while the minute, sharply bounded
nodules can be assigned genetically to pseudogley (cf.
Kubiena 1956b; for example, samples 25 and 24 (pl. XI1/1)
taken from trench C3 - continuation of the basal layers from
trench C; - show the gA and gB horizons of the soil
sediments containing abundant nodules of the latter 1ype,
whereas the other form is entirely lacking owing o the
absence of terra fusca). This assumption is emphasized by
the fact that both terra fusca and pscudogley formed in the
same environment occurr synchronously but on different
substrata. This soil additionally incorporated a component
of humic brown soil, collovium and acolian deposits, and
was subsequently removed from its source area and mutu-
ally mixed in various proportions documenting the compiex
depositional dynamics of the whole profile.

Note: Samples 21, 22 and 23 were taken from section
C3, too. Sample 21 (7.5YR 5/4) is similar in micromor-
phologic features to sample 4 from trench Cj and to sample
26 from the surface plane separating trench C) from trench
C3. Inthis case its plasmatic parts contain locally-preserved
fluvial textures with optically aligned clay. - Sample 22
(1OYR 3/2) differs in having predominant flocculated hu-
mus forming mull with unevenly coloured soil matrix and
no traces of edaphic effects; it consists of a large amount of
soil (micro) skeleton unsized in grain, the fabric being tight
and compact, without any sign of aggregation and with
voids represented by joints and fractures. - Sample 23
(10YR 4/3) shows highest variability within the group of



the three samples in question. It shows polyhedrons of
braunlehm plasma incorporating locally preserved, fluvial
textures: weakly birefringent humus-depleted aggregates
with less numerous earthworm excrements; and subpolyhe-
drons of humus-free but tlocculated soil matrix of close
fabric with scattered pseudogley nodules. This mixed soil
deposit consists of redeposited terra fusca, humic soil and
pseudogley with brauvnlehm and black nodules, the Jatter
formed of manganese compounds; soil skeleton also con-
tains lesser amounts of fragmentary travertine and sediment
clusters also found in sample 20. Sparsely preserved chan-
nelways are rimmed with black manganese oxide thinly
coated by amorphous calcium carbonate. The so1l matrix
shows distinct bedding throughout.

In broad features profile C3 agree genctically with the
lower part (layers 12 and 11) of section Cj,

Continuation of the older infill above earthy and
sandy travertine - surface of trench Cj (see fig. 13) and
material exposed above trench C3. Samples: 8 - 75YR
4/4;9-7.5YR 5/4,10-7.5YR 5/6; 11 - 10YR 5/4 - pl. XI/1:
This profile is marked by recurrent alteration of soil sedi-
ments originally corresponding 1o the terra fusca-type soil
on travertine substratum; to the pseudogley with its parent
rock represented by flysch colluvium and aeolian deposits;
and to the brown humic soils derived from the same sub-
strata as noted above. These sediments were redeposited
only at places but in a quick manner attesied by unrounded
skeleton and relics of various soils mostly preserved as
polyhedrons, subpolyhedrons or clods. The basal layers of
the profile are dominated by terra fusca bolluses, while the
material above is composed predominantly of pseudogley,

humic soil and colluvium. If we judge by the close fabnc of

these mixed sotl sediments, along with conspicuous coat-
ings of manganese oxide, the whole soil complex must have
been exposed at least in part or at repeated intervals, o
hydromorphic effects.

Younger sequence member filling the fracture above
travertine (section A/G - g 13, pl. TII/1 - based on
samples 12a - 10YR 5/6; 12b - 2.5YR 6/2 and 10YR 5/8
where rusty; 12¢ - 1OYR 3/3; 15 - T5YR 4/2; 29 - 7.5YR
4/2; and 16 - 10YR 6/4 - fig. 13, pl. X1/2): This succession
15 dominated by recurrently alternating soil sediments of
various syslematic assignment such as pseudogley, brown-
earth humic soils and terra fusca, all varying highly in their
proportions. Sample 12b contains the smallest amount of
soil and is represented chicfly by calcareous wufa showing
remarkable traces of secondary deformation, like sample 16
essentially corresponding to colluvium. Conversely, sam-
ples 15 and 29 are represented by redeposited terra fusca
exposed to intense but unequal biogenic activities operative
contemporaneously with deposition of the allochthonous
component; its material was ultimately subject to broad
hydromorphic changes.

Trench Ca. Samples: 24 - 10YR 5/4,pl. XII/1;25-7.5YR
4/2: Samples 24 and 23 differ markedly from those repre-
senting the other profiles in the absence of terra fusca

bolluses occurting in various proportions in almest all the
layers of the profiles exposed at the locality under study.
This 15 because samples 24 and 25 can be interpreted
respectively as the redeposited g(B) and gA horizons of
fossil psendogley derived from weathered flysch with ad-
mixed acolian deposits.

Base of trench C2 - ig. 12, pl. V/2. Thin layer (26) on
the surface of corroded travertine underlying the collu-
vial loam complex (sample 20 - 5YR 4/6 - pl. XI1I/2)
terminated pedogenetically by Holocene soil (samples 17 -
19): Sample 20 is neither a soil nor dernvate but 15 inter-
preted as having been formed by deposition from minerai-
ized (i.e. with dissolved solids) and probably thermal spring
waters as bog iron ore. The chemical composition (and
hence the pH of water) and temperature of these waters
changes rapidly, as is reflected in the alternating coatings of
iron (Fe”") and manganese (Mn) hydroxides and oxides, as
well as of carbonates. After a spring had become nactive
(or shifted its activity to another place) and gone dry, the
original jelly-like (Fe3+] compounds disaggregated and
have been partly preserved as layers consisting of separate
clods, Allochthonous irreversible braunlehm nodules are
the only soil material preserved in these wide voids formed
by secondary processes.

Trench Cz2 - upper part of profile (chronologically
above younger sequence member of horizons B-H in sec-
tion A/G) - based on samples 17 - 0YR 6/4; 15- J0YR 4/3
and 19 - 10 YR5/6: Autochthonous illimerized soil (laver
4} referred to as illimerized soil (Parabraunerde) derived
Irom loess loam with a weak admixture of redeposited 1erra
fusca. The soil was subsequently modified by biogenic
activities trace-able down (o its B horizon and then was
subject to pseudogleying; its top part, A3 horizon {(sample
19}, was slightly redeposited in highly disturbed deposi-
tional conditions evidenced by the supply of unweathered
coarse-grained soil particles.

The chiel value of studies, if considered from the pa-
laeopedological point of view, lies in the recognition of
terra fusca at the locality. Support for this statement may
be derived from the following findings:

l. This soil forms at a very slow rate {cf. Werner 1938,
1959), and therefore it evidences an interglacial of long
duration. There was not time enough for terra fusca to form
during short-lived and climatically insignificant inter-
sladials permitting only rendzine-type socils to lorm on
equivalent substirata.

2. Terra fusca developed mainly in warmer and especially
welter climatic conditions than those prevailing m post-
glacial times (cf. Kubiena 1953).

3. If terra fusca occurs in the mode of relict soil, it often
exhibits polycyclic characters in response to its formation
at one site during two or more first-order warm periods
(Smolikovd 1963).

4, The thickness of this soil or the degree to which it was
subject to lessivation depend on the number of warm peri-
ods during which it developed in a pelycyclic manner
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12, Section exposed in face and south side of trench Czin 198%9: | - artificial fill; 2 - humic topsoil, dark gray, with fragments of flysch
rocks; 3 - colluvial loam; 4 - B horizon of subfossil soil (Smolikovd's palaeopedological sample No, 18 - this paper); 5 - loam, colluvial,
clayey; 6-24 - vartous types and kinds of scattered colluvial loam, clay and scil sediments (equivalent to the joint infill in sections drawn
in area A); 25 - sandy-clayey loam, rusty-brownish-black Lo black, scattered, lenticular; subjacent material filling joint, with horizons
6-24; equivalent to lower layers in lrench C) {Smolikovid's palaeopedological sample No, 20); 26 - olive-light-gray, sandy-clayey, thin
coatings; 27 - strongly corroded, thick bedded travertine; A - continuation of layers from middle part of section C) (L. Kaminsk:).

contemporaneously with the additional supply of an al-
lochthonous component. For this reason only rendzina-type
soils lie predominantly on travertines dating from the last
interglacial (Smolikova - LoZek 1962).

5. Most of the terra fusca-type soils have been found
preserved as aviochthonous or paraautechthonous deposits
(Smolikova 1990).
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Apphcation of what has been said above to the locality
under consideration nevitably lcads us to the following
conclusions:

a) The terra fusca as described above has not developed
in quile a typical manner and did not achieve a peak in
formation. It 18 strongly contaminated by allochthonous
components and its braunlehm fabric plasma is optically
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13. Sketch showing development of the travertine mound and its overlying deposits at Skalka. Phases of accumulation and sampling
sites for palacopedological analysis indicated with the Roman numbers I-VIII and encircled numbers 1-20 respectively (J, Kovanda),

inactive throughout soil matrix, ete,

b) Because this soil was mantled by other deposits, it s
neither polycyclic (as is the case of the same soils developed
on older substrata) nor harmonic in nature.

c) Because this soil was destroyed and overlain by soil
sediments, colluvium and aeolian deposits, il does not occur
in the mode of relict soil and hence may not have been
exposed Lo postglacial climates.

d) This so0il has a small thickness (but this may also be
due to subsequent redeposition) and has hitherio faintly
developed corroded forms at its Jower conlact.

¢) The occurrence of terra fusca in the mode of paraau-
lochthonous fossil has been recorded only on weathered
surfaces of tabular or thick bedded travertine {trench F),
However, the high pedochemical stability of terra fusca
allowed it 10 occur in the mode of soil sediment bolluses in
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|4, Idealized scheme showing the succession of depositional
patterns observed by phases of accumulation [-VIII in the
ravertine mound at Skalka (J. Kovanda).

a number of overlying layers, a discovery hitherto not
conflirmed to such extent from any other locality.

f} Since terra fusca in Czechoslovakia is as yet known
only from travertines demonsirably older than the last inter-
glacial (LoZek 1964), il is 1o be expected that the compact
traverting at this locality may be of pre-Riss/Wiirm (pre-Ee-
mian) age - see Kovanda (1993b).

Only one autochthonous soil has been found preserved
at the locality, namely in the upper part of the trench Cz
section (thin section 17-1). This is an illimenized soil devel-
oped from loess loam, weakly mixed with humus by secon-
dary processes and subject to pseudogleying, its upper
subhorizon being slightly redeposited.

Considering that its material, which may well be diag-
nosed micromorphologically, has not been observed in any
of the other profiles at this site, it s likely that this soil s
Holocene in age. Further, it is not mantled by aeolian
deposits but only by sediments [aid down by runofT.

By comparing the different development of soils on the
same substratum, (pure acoclian deposits or mixed with
colloviumyj, 1.e. 1lhimenzed soils on one band, and pseudo-
gley on the other, it is obvious that chimatic conditions
controlling pedogenctic processes at this site were consid-
erably wetter in the past than today.

Summary

The results of detailed soil micromorphological study of
all the profiles can be summarized as follows:

1. The bulk of the soils studied at the site occurs in the
mode of soil sediments represented by (i) redeposited terra
fusca derived from travertine, {ii) pseudogley on the sub-
stratum of flysch colluvium mixed with aeolian deposits
and (ii1) brown humic soils coming from the same substra-
tum as described under (ii), all found in greatly varying
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proportions. The recurrent alternation of these soil sedi-
ments, coupled with the varied composition pronounced in
the allochthonous components of aeolian deposits or in
those transported by surface runoff, 1s a response to the high
rate of accumulation and removal of sediments at the local-
ity and in its immediate vicinity.

2. All the soil sediments show hydromorphic features
varying in both frequency and intensity. Particularly promi-
nent are the hydromorphic features observed in the older
layers above the weathered travertine with deposits suggest-
ing undoubtedly marshy environment, e.g. swamp (see the
lower part of section, trenches C1, Caand C3}.

3. Soil derivatives are accompanied by layers of calcare-
ous tufa and sediment formed by deposition from muneral-
ized (i.e. with dissolved solid) and probably thermal spring
waters. Coatings of iron (Fe’") oxides and hydroxides al-
ternate with those consisting of manganese compounds and
carbonates.

4, Most of the mixed soil sediments contain numerous
fragments of coalified wood, mollusc shells and opal phy-
loliths.

5. Of greatest importance in the palacopedological aspect
is the recognition of terra fusca. It occurs on the surface of
weathered tabular travertine (trench F} in the mode of
paraautochthonous fossil soil. Fortunately, its high pedo-
chemical stability allowed it to occur as fossil sediment
bollus in several everlying beds. Because it was mantled by
other deposits without reaching a maximum strength of
development, it is neither polycyclic not harmonic in nature.

6. Since terra fusca in Czechoslovakia is so far known
enly from the surfaces of travertines older than the last
interglacial, it is to be expected that the travertine at this
locality may pre-date the Riss/Wiirm (Eemian). It should be
noted, however, that terra fusca-type soils are known to
have developed in a complete manner, but the equivalent
soil at Horka failed to attain its full development. The
corrosion forms, are developed faintly at the lower bound-
ary of the soil which attains a small thickness, but this may
be due to subsequent redeposition, etc. In addition, incom-
plete braunlehm nodules can be seen on micromorphologi-
cal grounds, among others. It 1s therefore not possible Lo
interpret the stratigraphical meaning of terra fusca at Horka
with higher precision.

7. The only soil occurring at the sife in the mode of
autochthonous subfossil soil is the illimerized soil denved
from loess loam. Considering that its material has not been
observed in any of the several members of all the profiles
studied at the site, with only thin colluvial loam above, it is

likely that this soil is Holocene in age.
Transtated by V. Marek
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U series dating of the Horka travertine samples

Derek C. Ford
Received April 3, 1995

Introduction

The 2%1h:24U dating technique is now well established
for determining the ages of suitable calcite precipitates that
are younger than ~400,000 y BP. Two assumptions must be
made in its application: 1. that U isotopes form soluble
complexes in water of the common environmental pH range
and thus may be co-precipitated in the calcite (CaCO3)
lattice but that Th isotopes are insoluble. %7 measured in
the calcite 15 gre:aumed to derive from decay of 3y (half
]}i}f{: =2.5 x 107 years). In practice, it 1s recognized that some
230Th will be present initially in most natural calcites, held
on detrital clay ceolloids, etc. trapped within the crystal
layers. [ts effecl as a contaminant is judged bi{.alz-;c- measur-
ing the abundance of common thorium, “>Th. A ratio,
20T 32Th, of 2 2001 is taken to imply that there was
negligible detrital 2307y, present at precipitation. 2. that once
precipitated the calcite is "closed” to any subsequent altera-
tion such as recrystallisation or preferential leaching of U
that might disturb the radiometric clock. In addition, it is
desirable that the calcite contain more than ~0.1 ppm of
uranium because of the large sample masses required and
difficulties of clean extraction that may be encountered
where the abundance is much lower (sec e.g. Ivanovich -
Harmon 1992, Ford - Williams 1989).

In our 25 years of experience with terrestrial calcites at
McMaster University, natural spring travertines are gener-
ally less well suited to U senes dating than speleothem
deposist in caves because they tend 1o conform poorly to
these requirements. UJ content is often much less than 0.1
ppm. Airbome dust and clay in aguecus suspension is

: . v 230, 232 :
trapped in large quantities, yielding = Th:™ "Th ratios that
are frequently <10:1. The calcite crystal structure is very
porous and earthy as consequences of decay of incorporated
plant remains or of local evaporation, which may permit
post-depositional leaching of U. Residual organic matter
can chelate the U isotopes during the chemical extraction
procedures, leading to their complete loss from an analysis.

Standard U series dating practice is to estimate the U and
Th isolope ratios by counting disintegrations in an alpha
spectrometer (Ivanovich - Harmon 1992, op. cit). The tech-
nique yields accurate to + 5-10 % at one standard deviation.
Suitable amounts of calcite are dissolved in weak acids and
passed through cation or anion exchange columns to sepa-
rate the uranium and thortum. Column extracts are plated
on to stainless steel discs for counting. A more modern
technigue mounts the extracts on vanadium filaments that
are burned off in a mass spectrometer (thermal ionisation
mass spectrometry - "TIMS"): this permits direct counting
of all U and Th atoms {not merely those that are decaying
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Table . Values of measurements of absolute age of U - dated samples from the travertine mound Hérka near Poprad

% yield
3 le # tent | Standard
ampic U conten U Th PH*UrR®u 240 Uo [ 2%y [ 20252, Age {years) fm, ar
(ppm) deviation error
i
1.511 36 % 1% 1.055 1.086 0. 56 +15,9404)
95 Horka 1 159,000 213.900 |
0.653 19 3l 1.081 1.123 0.755 53 10,500
95 Horka 2 148,000 j;u 600
. 0.453 20 29 1.034 1,057 0.826 65 + 18,400
95 Hérka 3 186,000 -15,000
) 0.517 49 g 0.993 0989 0.733 83 17,500
95 Horka 4B 143,600 15,100
0.418 25 17 1.011 1.017 0.735 23 15,200
95 Horka 4T 143,500 13300
0.389 1 16 1.124 1.168 (.666 14 116,000 +12,000
95 Horka 5 (uncorrected 11,000
S 109,000}
. 0.42 11 23 0.971 0.944 0.871 3 48,000
95 Horka 6 225,000 -33.000

during the measuring period), allowing considerable reduc-
lion in necessary sample sizes and improving accuracy to
~1 9% al one or two standard deviations (Edwards et al.
1986/1987).

The Horka Travertine Samples

Six small travertine blocks from the Hérka deposits were
submitted to the McMaster laboratory in November 1994,
Seven samples were taken from them for “0mh: Py dating
by alpha spectrometry. All seven analysis yielded accept-
able results. They are presented in Table 1. In light of the
difficulties mentioned above, the results are very good,
amongst the best that the McMaster laboratory has encoun-
tered when working with spring travertines. It is seen in
Table 1 that all measured U concentrations are well above
the 0.1 ppm desirable minimum. Yields of 23U or ﬂgTh,
(artificial radio isotopes placed in each sample at dissolution
to trace the efficiency of the chemical extraction) arc satis-
factory. In only one example, Horka 5, 1s the 33‘%‘“1:332111
ratio below 20: this implies that there was remarkably little
detrital contamination when the calcites were precipitated
at this open air site. In summation, the sample set can be
expected to yield ages of very high precision by the TIMS
methed if further archaeological work at the site warrants
its application.

Detailed notes are:

95 Horka 1 - section (area) B - above the second initial
Rendzina soil (counted from bottom) - 1s a very dense,
porcellaneous travertine layer 18 mm in thickness. A sam-
ple of 36 gm was taken across the entire layer. The result is

analytically good. The mean age of the sample is ~ 160,000
(£ 10 %) years.

95 Horka 2 - section D in area A - upper part of thick
bedded travertines - is a dense porcellaneous travertine layer
30 mm in thickness. It contains many vugs, thus there may
have been U leaching. A 37 gm sample was taken across the
layer. The result is analytically good, however, and the
mean age 15 148,000 (£ 7 %) vears.

95 Horka 3 - section B in area A - base of the thick-bed-
ded travertines - is a 20 mm travertine layer very similar to
Horka 2. A 38 gm sample was taken from the entire layer.
The result is analytically very good. The mean age of the
sample is 186,000 (£ 10 %) years.

95 Hdorka 4 - section C - hard, platy travertine with
leaf-impressions ( below section in trench C1} - is a dense
porcellaneous travertine layer 36 mm thick. The upper hall
of the sample displays higher vug porosity. Two samples
were taken from this layer: -4B = the basal 18 mm. 4T = the
upper 18 mm. Sample weights were 33 and 36 gm, respec-
tively. ,

Horka 4B displays a depleted “>*U:238U ratio. The
suggests that there may been a loss of 234y, which would
result in too great an age obtained. However, there is no
detrital contamination (© ‘h:zn'l“h = 83), so that leaching
loss was probably minor. Horka 4T displays a higher detnital
Th ratio (25). If it is assumed that detrital Th was deposited
in the ratio, 202321 = 1.25 (which often occurs in
natural systems), then the age estimate is 139,000 (£ 14 %)
years, If a ratio of 1.0 is assumed, this increases to 143,500
(£ 10 %) years.

From the results of 4B and 4T taken together it is probable
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15. Area A, section A/G: | - dump; 2 - Holocene layers; 3 - slope loam and soil sediments of horizons B-G;, 4 - travertine thick bedded

(L. Kaminska).

that this layer accumulated in just a few thousand years
around 140-145 ka BP.

95 Horka 5 - trench F - lense in weathered travertine (near
surface of an infill above hard thick-bedded travertine) - is
travertine that has vugs is less vitreous than the previous
samples. It is 30 mm in thickness. The stratigraphic onen-
tation of this sample is not apparent. 50 gm was taken across
it. This specimen displays significant detrital contamina-
tion. If an initial depositional 20Th:%2Th ratio of 1.25
assumned it is ~ 1 10,000 years BP in age. If 1.01s taken, it is
~115,000 years,

95 Hirka 6 - floating block (boulder) of a hard travertine
in loamy colluvial deposit overlying both the hard traver-
tines of the mound and the infill of trench C1I - 15 a 30 mm
sample that is similar to Horka 5 in appearance. A 50 gm
sample was taken.

The result dj’sv: layiné 1:;1 minor analytical problem - hke
Hdorka 4B the =7 U;" U ratio suggests that post-deposi-
tional preferential leaching of 2y may have occurred. This
problem plus low U content and low yields lead to the

calculation of an age of 228,000 £ 20 % eror.

Archaeological data from the Middle Palaeolithic
Locality at Hérka-Ondre]

Lubomira Kaminska

Few archaeological investigations of travertine localities
in Slovakia have so far usually carried out on remains of
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iravertine mounds left afier their exploitation. The locality
at Héorka-Ondrej is no exception to the situation encoun-
tered elsewhere.

Between 1955 and 1960, the locality was studied by F.
ProSek, V. LoZek and E. VI&ek. A short paper on the locality
was published by Bénesz in 1961 . Four lo six layers yielding
archaeological matenal were distinguished in the main sec-
tion (see fig. 5). Finds from a “crater” were accompaniced by
about 500 pieces of chipped stone industry, along with
ample faunal and malacofaunal material. Since the Middle
Palaeolithic chipped industry shows close relationships to
interglacial fauna, the travertine under study was classified
into the same time interval as that a1 Hrédek mound in the

16, Area A, section A/D2: 1 - travertine layers orange or black; 2
- travertine light gray chalky - Hordlek's layer A/D2 X with
LoZek’s (1993) malacofauna No. 4 (see this volume); 3 - traverline
thin bedded; 4 - clay grayish brown; 5 - clay burnt; & - clay dark
brown to black {['. Kaminska).
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village of Gdnovee, i.e. to the last intergiacial (Prosck -
LoZek 19537, p. 57; Bdnesz 1991, p. 51).

Systematic archaeological investigations were imtiated in
1987. The locality, about 60 by 65 m in size, was divided
into areas A to F (Kaminskd 1991, 1992, 1993). New
material continuously discovered in several areas permitied
them to be correlated with one another (fig. 4).

Most extensive investigations have so far been carried out
in area A lyving southwest of the locality. Published sections
show complicated structure (figs. 6, 7, 15). Top parts of the
sequence consist of clayey deposits which also fill depres-
sions m the underlying travertine. The lower parts are
locally composed of sandy travertine. The clayey deposits,
especially horizons C to G, and the travertine layers also
yielded numerous chipped stone tools and bones of hunted
animals, i.e. remains of a primeval settlement. A hearth was
uncovered in horizon D, with its south side desiroyed by
quarrying the travertine. The hearth consists of a layer of
burnt clay mixed with animal bones and stone artifacts. Its
reviewed part was irmegular in ground plan locally showing
signs of landslipping.

The chipped stone industry i1s Middle Palacolithic in
nature. The artifacts were produced by the Clactonian stone-
chipping technique using especially guartz followed by
radiolarite. Typologically, side-scrapers and knives pre-
dominate over points (fig. 17). The stone inventory largely
includes flakes and pieces; i.e. byproducts onginating dur-
ing the artifacts manufacturing and provide evidence that
this production comes directly from an area of primeval
settlement.

A characteristic feature of the stone industry is the wide
use of flat retouche on various tools, such as side-scrapers,
knives, point or flakes, especially when made from a higher-
quality raw material, i.e. radiolante.

The chipped stone industry from clayey deposits in area
A 1s somewhat analogous to the Middle Palaeolithic indus-
try recorded from Slovakia and neighbouring countries. As
far as travertine localities are concerned, finds showing
closest relationships 1o the site at Horka-Ondrej are those
from Gédnovcee (Vigek 1969, p. 48) and Beharovce, two sites
yielding material ranged to a group of Mousterian cultures
known from the last interglacial (R/W, Eemian - Bdnesz
1990, pp. 68, 69). In addition to the travertine localities in
the Spi§ area, the industry from Hérka-Ondrej offers some
parallelism with the finds from Bojnice I and III (Bara
1972). Flatly retouched radiolarite side-scrapers were found
in the Myjavsk:d paHdrkatina Uplands as a part of another
Mousterian finds (Bdrta 1984, pp. 13, 14). Re-examination
of the Middle Palaeolithic industry from Trenéin-Zama-
rovce has revealed that it can be identified as Micoquian, its
inventory also containing flatly-worked-out side-scrapers
(Barta 1990, pp. 125, 126).

In the Transcarpathian Ukraine, closest resemblance to
the finds Horka-Ondrej bears the Mousterian group of in-
dustries known as Korolevo [la (Kulakovskaja 1989, p.
106). 1*C dates indicate that the industry from Korolevo Ila

is more than 60 000 years old and 1s thus assigned 1o the
beginning of the Last Glacial, i.e. between the close of the
Riss/Wiirm and the Brirup Interstadial (Gladilin 1989, p.
101),

Compared with the Hungarian finds, it should be noted
that the Horka-Ondrej industry is analogous to that suggest-
ing the beginning of the Wiirm at the travertine localities
called Tata (Gidbon - Csidnk 1968) and Erd (Vértes 1964),
as well as to the material recently described by Gdbon-
Csank (1983, pp. 284, 285) as Jankovician.

The chronological classification of the cultural layer
yielding industry in area A and ranged to the beginning of
the last glacial is also supported by charcoal pieces obtained
from the hearth in horizon D. This material belongs 1o wood
species typically occurring when less favourable climatic
conditions are approached, namely Alnus spec., Carpinus
betulus, Pinus spec. cf. sylvestris, elc. (Hajnalovd - Hunk-
ovd 1990). The initial phase of glaciation 1s also attested by
analytical data recently obtained for the fauna from horizons
D 1o G in area A (Hordcek 1992).

The underlying travertine in area A continues also in area
B. Four to six travertine layers yvielding the Middle Palaeo-
lithic chipped industry were originally found, then com-
pletely exploited and classified by Banesz {1990 pp. 50-55)
to the last interglacial. In 1992 only a few rather untypical
pieces of the industry were obtained from the setilement
horizon destroyed by the travertine quarrying.

A characteristic feature of area C is the upper part of the
iravertine sequence. The base consists of compact travertine
which grades upward into thick layers of sintered limy and
clayey deposits terminated by a rendzine. In layer 12 of
section C| (fig. 11) charcoal pieces were found together
with burnt animal bones and several chipped stone tools
made ol quariz. These finds suggest a possible presence of
a hearth. Sporadic finds of chipped tools from the base of
the strata in section Cz are also noted (fig. 12).

The remaining part of the mound, referred to as area D,
can perhaps be regarded as the central part of the site. The
upper parts of the travertine are less compact and pass
gradually downwards into massive parts showing bedding.
A chipped stone industry, faunal remains and floral impres-
sions were found in less compact travertine.

Valuable information on the development of the traver-
tine was oblained from trenches E and F, in particular from
the section drawn 1n trench F (pl. VI/1).

The travertine at Horka-Ondrej evidences that the nearby
surroundings of mineral springs was occupied recurrently
by man during the Middle Palaeolithic period. The chipped
stone industry from the travertine layers in areas B and D
can be regarded as the earlier evidence of human settlement.
The finds obtained from layer 12 in section C| are younger.
The material gained from the clayey deposits in area A is
the youngest as it corresponds to the end of the Middle
Palaeolithic.

Additionally it should be noted that this site was inhabited
in the Early Bronze Age by people of the Ottomanic culture,
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17. Chipped stone industry from area A (L. Kaminska).
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since they have left their mark, e.g., in the upper part of
trench F. Evidence is also available indicating the settle-
ment during the Middle Ages, as supported by objects found

in the pit dug in the southern section of area B,
Transtated by E. Gromowvi

Molluscan fauna from the travertine
at Horka-Ondrej

Vojen LoZek

Petrbok {1937) was the first to record the occurrence of
molluscs at the locality, but he made no stratigraphical or
chronological evaluation of his findings. As matlers now
stand, it is very problematic to correlate his finds with the
stratigraphy of recently exposed sections. Of palaeoclimatic
importance is only Helix pomatia reflecting interglacial
conditions. Other species record only grassland, wetland or
aguatic environment of minor palaeochmatic significance.

During the investigations of the adjacent Middle Palaco-
lithic site of the travertine mound at Ganovee atiention was
also paid to the traveritne quarry at Horka-Ondrej. It was
this locality where F. Profek discovered Middle Palaeelithic
artifacts and documented a profile which roughly corre-
sponds to the scction B (see fig. 5) exposed by new excava-
tions (Prosek - LoZek 1957). At that time molluscs were
collected which predominantly came from leose ulaceous
layers yielding only species reflecting grassland, wetland
and aquatic environments. Fragments ol a few thermally
demanding species were obtained only from separated
blocks of solid travertine. These are: Aegopinella sp. and
Drobacia banatica, both documenting an interglacial age
of the travertines (LoZek 1938).

Excavations made by L. Kaminskd produced a rather rich
molluscan fauna coming from different strangraphic levels
and sections (LoZek 1993). Table 2 of molluscan fauna
includes the results of analyses from twelve selected sam-
pling sites. These represent all the main stratigraphic hori-
zons and various sediment facies. Table 2 also gives basic
information on the stratigraphic and palacoenvironmental
significance of individual species.

Samples | and 2 have been taken from thin humic hon-
zons within the thin bedded travertine expoesed in section B
(fig. 3). They include a terrestrial assemblage dorminated by
openground species, such as Pupifla muscorum, both Val-
lonia and Vertigo pygmaea all associated with Bradybaena
Jruticum and Ewomphalia strigella. These indicate a
parkland under rather mild climatic conditions, which is
equally supported by the occurrence of Cochlicopa lu-
bricella. Of stratigraphic importance is the record of Discus
ruderarus, a species characteristic of initial phases of warm
periods. The composition of the whole assemblage supports
this interpretation.

Sample 3 also falls within the initial phasc of travertine
formation (fig. 6}, but it represents a swamp facies as
documented by the presence of species from ecological

group 9 as well as by comparatively high numbers of Radix
ovata and Stagnicoela turricula which live in small pools
with clear stagnant water. Of biostratigraphic importance 13
the record of Vertigo moulinsiana indicating a relatively
warm chimate.

Sample 4, taken from the uppermost honzon of the wla
succession in section A/D (fig. 16), 1s likewise charactenzed
by numerous open-ground species of group 5, and also
includes true steppe elements such as Chondrula tridens and
Pupilla friplicata. Euomphalia strigella is also important.
In addition, there are records of Acicula polita and of a
fragment of Helix pomatia (7}, again both charactenistic of
warm, L.e. interglacial phase. Swamp species of group 9
occur in abundance, which is particularly true of Anisus
feucostomus indicating ephemeral waters. These lines ol
evidence indicate that a warm damp forest existed in aclose
vicinity of the travertine deposit covered only by herb
vegelation. Such landscape character may correspond Lo the
early phase of an interglacial climatic optimum.

From loose layers in the top part of the truncated central
spring cone (area D - sample 5) a snail assemblage has becn
extracted which predominantly consists of marshland (Gr,
9) and aguatic species (Gr. 10) and hence documents that
small butl rather persistent water bodies existed in a sedi-
mentary environment. There also occurs an admixture of
xeromesic open-ground elements (Gr. 5), whereas several
fragments of Bradvbaena and Enomphalia suggest a near
occurrence of scrub and woodland mantle formations. In
contrast to this, the white travertines with numercus leaf
impressions before trench Cj {fig. 11; sample 6, pl. VII/1)
are so poor in shells that their fauna can only document a
SWampy environment,

Of particular biostratigraphic importance 18 the mollusean
sequence from section C) {fig. 11}. The oldest [ossiliferous
horizon (12b) containing shells (sample 7) is developed as
a calcareous interlayer in black loams covening the solid,
heavy bedded, steeply-dipping travertine. Its fauna in-
cludes, besides marshland (Gr. 9) and grassland species (Gr.
5), large amounts of Bradvbaena and Euomphalia accom-
panied by Discus ruderatus, which indicates conditions
similar to those of early warm phases,

From the biostratigraphic point of view, the fauna from
sample & (layer 10b) is of prime importance. It is charac-
terized by high amounts of woodland elements, including
interglacial index species, such as Drebacia banatica, Dis-
cus perspectivus or Cepaea vindobonensis, as well as other
climatically demanding snails. However, these are associ-
ated with a number of openground, indifferent, marshland
and aguatic species in substantial amounts. This composi-
ton of malacofauna suggests that during the formation of
this layer dry and moist terrestrial habitats as well as small
pools occurred in the area of the travertine mound. They
were swrrounded by a damp woodland under climatic con-
ditions that were moister and warmer than those at present.
Such a palacoenvironmental pattern corresponds to the
culmination of an interglacial.
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Table 2. Mollusca from the travertine mound at Horka-Ondrej

p— -

Ecologic and List of species | SAMPLE
biostratigraphic 123456789 |1w0] 11 | 12
characteristics . :
Al ! |Aricnda polite (Hartmann) -1 -lGl-|-1-1G|-]- - -
v Cachloding laminata {Montagu) B R R R AR - | -
W |Discus perspectivis (Miihlfeldt) U I D I S D 1 e - -
(G |Discus ruderatus (Férussac) G181 -1-1- - -
" \Drobacia banatica (Rossméssler) -l -1 -1-1-1-1-1G1-1- - -
vV \Helicodonia edwveluta (Miller) -t-t-1-%F-1-1-1M1-| - - -
v |isognomosioma isognomastoma (Schroter) B R L R - -
' |Ruthenica filograna (Rossmissler) I B R B N B I S - -
I U \Virrea subrinsita (Reinhardt) CO R R B A B - - -
2| W(M) Vo [Escus revindarus {Miiller) - -] -] -] -]G] -t - -
W(5) ! |Aegopinella miner (Stabile) === --]-1G|-"- - -
. (Y |Bredybaenda fruricum (Miiller) G\M|-|-|G|-|HMM{M| - {G)
I (G) |Cochioding cerara (Rossmiissler) -l -f1-1-1-1-1-1-|-- - H
! |Helix povnatia Linngé R L N R L - -
3 (G) |Clawsitia pumifa C. Pleflcr - == = |G- -] -] - o - .
vV |Macragastra ventnicosa {Draparnaud) e -y -l-t-1-t-01G) -] - - -
(G) [(Monachoides vicing (Rossmissler) AN I I I R A Gl - - - -
B| 4 (+) |[Chendruta tridens {Miiller) ~t-i-1Gl-]--|GIMIM| - M
M | Oxvehifus inepingtus (ULény) (S (P U R R S I A I - G
{+) |Pupilla inplicata (Stoder) -l- . -1Gl-[-|GIM[G] - - -
W |Cepaea vindobonensiy (Férussac) b -l - - - -G - | - - G
5 ++  (Pupilia foessicae Lokek , I -
+  |Pupilla muscoranm (Linné) i GIM|G|M|M|- M|[-|H M| - G
(1) |Trmearelling cyfindrica (Férussac) -] -GGl |0l -1G G - M
(+) |Vallonia costata (Miiller) G|M|-|H|G|-|HIM[HIM| - | G
G |Vallonia prelchella (Miller) HMMIMIMM|G[M| -1 - - i |
. (G) |Vertigo pygmoed (Draparnavd) HHM|IG|G|-|G|[G|-|G] - -
Cl6 (N [Cochlicepa lubricelfa (Pormo) G|IG|-|-|-|-|-|G|G]| - -
{1} |Ewomphalia strigella {Drapamaud) G|-|-|M|G|-|H|G|M|H| - G
7 {(+) |Limacidae/Agriolimacidae (kKleine Aren) -l - |- |1G|G - |G| -1 - . -
{+) |Nexovitred heanmenis (Sirdm) |- --]1=-1-1G|G] -] - - -
{+] |Punctwn pygmaensm {Draparnaud) B G|l - |1 G|G]-]=-|-1G)]-]- - -
B P [Carychium tridentatum (Risso) -l == 1 GGl -1-1G]-1- - G
{+) |Succinea oblonga Draparnand G -|G|G]-1-|G[G]|-1G| G | (G
(G} (Vertigo substricia (Jefireys) —r -1 -=-1-1-1-1-16G1-1- - i}
D| o G |(Carvelriun mindinan Miller - | MIGIG|G|-Il-|G]|-|G]| - -
G |Euconudus alderi (Gray) G U l -1Gl1-1-1G1-1- - B}
{G) |Cxyloma cof. efegans (Risso) - MMM - |GG - |G| (G| (G)
G {(Pupilla alpicola {Charpentier) G M| - | M|IG| -|GIM|G| - - -
{+} Succinea putris (Linné) N MIM|-}-|1G{-1- - -
(1) [Valloria enniensis Gredler - i -l-Tel-1-1-16]-1- - -
(G} |Vertigo angustior Jelfreys -fH|-1MIM| - |1G|G]| -] - - {M)
{(G) |Vertigo amtivertigo (Draparnand) -1-|G|G|G|IG|IG|M]| -] - - -
U |Vertigo moulingiano (Dupuy) -l -G -|~-]=-!=|=-01=-1]- . .
10 (+) [Arisus levcostonus (Millet) -l -l -1 MIM|G|GJ|H| -] - - -
(+) |Crafba eruncarfa (Miller) T R B« T T T I B . .
Cryraulus crixia {Linné) == -G~ -|CG]-] - -
{+) |Pisidinm odbiusale {Lamarck) B R R R R R U T B - -
{+} |Radix ovara (Draparmnaud) sl aIM| - 1G] -]-|M] -] - - .
(+) |Stagriceda twrricnds (Held) - -IM|G|G|-1=-|M| -] - - n
Valvara eristata Miiller -!l-1-1-1~-1- | -|l-1-]- - (G}
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However, the overlying layers (samples 9 - layer 9 and 10
- layer 5) in turn include an assemblage without charac-
teristic woodland elements reflecting a steppe-like
parkland. Of particular interest in this context are the pecu-
liar dwarfed forms of Bradybaena fruticum and, in particu-
lar, of Enomphalia strigella.

In section B, the most complete terrestrial sequence cov-
ering the travertines has remained preserved. Its basal mem-
ber is a scree with boulders of solid travertine and loess-like
matrix. Upwards, it grades into a loess-like loam capped by
medium-coarse scree with dark rendzina matnx, overlain
by a thick black mull rendzina soil on the surface. The
"loess” includes a fauna (sample 11 - fig. 5, layer 6) poor n
species and dominated by Pupilla loessica reflecting a loess
steppe under pleniglacial conditions. The overlying scree
(sample 12 - fig. 5, layer 8) contains a steppe community
which also includes Cochlodinag cerata in high amounts,
indicating an open woodland or parkland.

The evidence presented here demonstrates that the com-
position of the molluscan fauna is rather monotonous, indi-
cating that the great majority of travertine layers exposed in
areas A, B and D formed in a parkland under climatic
conditions corresponds to those of early warm periods. The
interglacial climatic optimum is documented only by the
fauna of sample 8, whereas the assemblages from samples
% and 10 reflect a rather dry parkland of declining inter-
glacial. The covering terresirial sequence preserved in sec-
tion B (fig. 5) formed during the Weichselian Pleniglacial-
Holocene period after the phase of overall denudation
(LoZek 1980) resulting in a considerable disturbance of the
original surface of the mound at Skalka as is evidences by
replaced boulders of compact heavy bedded travertine.

The fauna from the travertine, if expressed in terms of
species composition, shows Upper Pleistocene charac-
teristics. No species has been recorded to suggest an age
prior to the last interglacial. This finding 15 in harmony with
the development of the overlying terrestrial sequence and is
in good accord with the evidence provided by older mollus-
can records from this area (LoZek 1958, 1961).

Translared by the withor

Ecologic characteristics

Main ecologic groups: A - woodland, B - open country, C - woodland/open
country, D - marshlands, banks, waters

Ecologic groups: | - closed woodland, 2 - predomunanily woodland and
partly mesic (W/M) or dry (steppic) (W/S) habitats, 3 - damp woodland,
riverine forests, 4 - steppes and xerothermic rocks, 3 - open habitats 1n
gencral (rocks, sicppes to moist meadows), woodland or apen habitats
(indifferent species), 6 - predominantly dry, 7 - mesic or indifferent, 8 -
predominantly moist, 9 - moist termestrial habitais (swamps, moorlands,
banks), 10 - aguatic habitats

Biostratigraphic characteristics

! - species characteristic of warm phases, ! - interglacial index species, (!)
- tolerant species of warm phases, + - loess species, ++ - index specics of
loess, (+) - local or occasional foess species, G - species surviving the
glacial out of the loess zone, (G) - dtto as relicts, M - modern immigrants
Quantity

Number of individuals {in samples): H - high, M - medium, G - low, (M)
- reworked from older strata, G7 - determination approximate

Survey of Upper Pleistocene vertebrate remains
from the Palaeolithic site at Horka-Ondrej

Ivan Horidek

Vertebrate remains have nowhere been found in especial
abundance but they are distributed in almost all the mem-
bers of sedimentary sequences overlying the compact trav-
ertines. The remains surveyed in this report were oblained
either from samples taken continuously during excavations
producing most of the large mammals (see further text), or
by washing large samples of deposits taken from individual
layers of the section under study (see also Hordéek 1992).
The material thus obtained altogether includes remains of
at least 460 individuals belonging to 40 species. Detailed
faunal lists are given in tabs. 3, 4 and 5. Descriptions of the
individual samples follow those used in papers by Kamin-
skd - Smolikovd - Kovanda - LozZek (this volume). The
following is a complete list of vertebrate taxa discovered at
the site (tab. 3);

Table 3. Complete list of vertebrate taxa from Hérka-Ondrej

Amphilic, Anura 3 spp. Microts oeconomus

Reptilia Microtus arvalis
Liceria cf. vivipara Microts agrestix
Cphicia p.sp. Microtuy prepaliy
Aves Dicrostonyy gulielmi
Lyrurus tetrix Mammalia, Lagomarpha
Passeriformes Ochotona cf. pusilla
IMm:rmmHu, fsectivora Lepus sp.
SOFrex minuissimus Mammalic, Carnivira
Sorex cf. araneuys Mustela cf. nivedis
Talpa europuea Putorius sp.
Crocidura cl. suaveolens Ursus cf, spelaes
Neontys anomealus Vilpes cf. viulpes
Mammalia, Rodentia Vulpes gr. corsac
Cirelius cl. citelloides

Marmaota cf, bobak

cl. Felis sylvestris
Mammalia, Artiodactyle
Sicista cf. subtilis Bison cf. priscus
Castor fiber Capra sp.
Hystrix vinagradovi cf. Rangifer tarandus
Apodemus (Sylvaemus) sp. | Mammalia, Perissodactyla
Cricetus cricefus Eqisus, ci. ,t:f.‘i’mr:ml'r'u."fJ
Clethrionomyy sp. Coelodonta

Arvicola terrestris cntiguiails

Microtus nivalis
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Table 4. List of vertebrate records (minimum number of individuals) in sections A and B {(washed samples)

Area (section)
Layer (horizon) - higs 4. 5, 9, 14

ASA-ATD

]

AE |.45|..-"D: | AT

X

Y

Keptifio
Lacerta cof. vivipara

Oipliicia g. sp.

Aves
Lyrutrus tetrix

Pexseriformes

A
G

A
F

A
E

A
D

A
C

&7 =

Muommalic, itsectivera
SOrex mInHxSOnus
Sorex ol aranews
Talpa curopaea
Crocidura of, suavealens

MNeomvy anenneilis

Mammalia, Rodentia
Cuitellus cl. citelloides
Mearmeota cf. bobak
Sicista of, suftidic
Ceistorr frher
Hyxrric vinogradov
Apodermiy {Svivaemus) sp.
Cricetus cricetiy
Clethiriemomys sp.
Arvicola terrestris
Mrorotus nivelis
Microtuy eecomomies
Microtus arvalis
Microtus agrestis
Microtux gregolis

Dicrostanvy gulielmi

Meammalia, Largennorph
Oclioneia cf. pustifa
Lepus sp.

Metmneliai, Cerrmriverra
Musiela cf. nfvalis
Prtorius sp.

Ursus cf. spelaens

Vulpex cf, vilpes
Viulpex gr. corsac

cl. Feliv svivesiris

Mammalic, Artiodactvle
Aesont/Bery

Capru sp.

Mammalio, Perissodactyla
Coelodomia antiguiteatis

Eeuanes cl. germanricus

Total/species
Totalfindividuals { 180}

10

23

11

Note: Section A/Dy, layer Y - humic layer overlying chalky-sandy traventine {pl

scction B, layer H - Holecene topsoil

B * =B locss + boulders
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Stratigraphic aspect

1. Basal layers of the sedimentary cover, which lig mostly
in area A, section A/A, A/B and A/G, horizons D-F, yielded
especially numerous remains of large mammals. The whole
sample, expressed in minimum number of individuals, in-

Table 5. List of vertebrate records in section C) {minimum nummber
of individuals)

Section (trench)

Lﬂ}'ﬂr{hﬂﬁﬁﬂﬂ}-ﬁﬂfﬂg-g 12¢ | §2 | 1lb | 1Ob [ 1Oay 9 EJ

' Amphibia _
cludes the following: :
Rana sp.
- s 1 [
Lyrurus tetrix l Microtiuy oeconoms | Rana cl. temporaria
i |
Talpa of. enropaea (mft. 3 Lepus sp. 5 Bufo cl. bufo
magna) i Reptilia
l {pes cf. vulpe, 3 . . .
Caxtor fiber Vielpes cf. virlpex | Lacerta cf. vivipara 3 | o]
Hysrrix vinogradovi 2 Vilpes ci. corsac 1
d : iad ' Aves
Sicivte cf. subtifis 1 Lirsux cf. spelaens- 2 . l
derningert Lyrurus retrix
Cricetus cricelisy I Bes sp. 2 Mammealia, Insectivord
- - " ¥
Arviceld terrestris 4 Corelendonta antiguilalis 2 Sarex cf. araneus ! = !
Microtus 21 Equus cf. germanicies 3 Talpa europaed 121 L ]| 4

irrvalis-agresiis

The following features of the assemblage secem to be
especially worth mentioning:

a) The forms characteristic of pleniglacial and/or late
Weichselian age (Dicrostonyx, Lemmus, Microtus gregalis,
Ochotona), are entirely absent, while

b) the forms suggesting interglacial habnats (Clethriono-
mys, Gliridae, Microtus subterraneus, Soricidae, elc.) are
also absent.

¢) A highly characteristic feature is the appearance of

Hystrix vinogradovi, a smaller form closely related 10 Hys-
trix cristata. In central Europe, only few records of this
genus are available, namely from Germany (Saalefeld, Po-
ttenstein, Neumiihle - Nehring 1890, Fuchsloch - Brunner
1954, etc.), Serbia (Velernica - Malez 1938), Hungary
(Kalmdn-Lambrecht Hohle - Jdnossy 1964, Tarké-niche
part, Kohati Cave, Kiskevélyi Cave - Jdnossy 1986}, Austna
(Repolusthéhle bei Peggau - Mottl 1960, Tropfsteinhédhle
im Kugelstein - Fladerer 1989), and from Bohemia (Praha-
KotldFka - Kalka 1892, Zizkova dira Cave and Svédiv stiil
Cave in the Moravian Karst - Zdzvorka 1944, Vailura 1982).
Following Jinossy (1986} [ wish to stress that most (if not
all) of these records seem to come from the same perod -
the earliest beginning of the of the Weichselian, i.e. Varbo-
ian sensu Jinossy (1986).

d) The dominant representation of Arvicola terrestris,
and the appearance of Cricetus cricetus, Ursus cf. spelae-
us-denningeri, and a large-sized horse, Equus germanicus
are as characteristic as the absence of Dicrostonyx, Lemmus
and/or Microtus gregalis. All in all, this s in good accord
with the faunal characteristics suggested for the period
under consideration (cf. Jdnossy 1986). Consequently, evi-
dence given above suggests that the assemblage under study
can be regarded as evidencing the beginning of a glacial,
most probably the Weichselian.

Crocidura cf.
Fuavesiens

Muammalia, Rodentia

Hystrix vinogradovi

Citellus of. citelloides | 1

Apodenmius
{(Sylveemus) sp.

I3

Crivetus cricetus

Clethrionemyy sp.

o
on
by |
=
w
[
—

Arvicala rerrestris

Microtus oeconomus 3

Microtus arvalis 35| 4| 9|9 |2

¥
T
==

Microtus agreshs

Mammalia, Lagomarpha

Cehotona of. pusilla 1

Lepus sp.

Mammalia Carnivera

Puiorius sp. '

cf. Felis sylvestris
Mammalia Artioductyla

Bison / Bos _ I

Marunalic

Equus cf. germanicus

Total/species (28} - _
Total/individuals (163) 53 (1627 | 16 |41 | 4 | 6

2. Middle and upper layers in the areas (sections A/C and
A/M) yielded only poor faunal remains. 1t seems that some
of the deposits are not calcareous and do not contain any
fossils at all. The fragmentary material obtained from the
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middle and upper layers (lab. 3) consists of infrequent
remains of large mammals and a microfauna indicating poor
monotonous assemblages with Microtus arvalis, Arvicola
terrestris, Cricetus cricetus, elc. Worth mentioning here is
Sicista cf. subtilis, a form characteristics of moderately
warm open ground habitats. It typically occurs at the onset
of the Holocene (Preboreal stage), and it may be assumed
that under similar conditions it also appeared by the end of
interglacials. A late Weichselian/Holocene age can be here
excluded because of the absence of Micrortus gregalis
and/or Dicrostonyx, two leading elements of mammalian
communities throughout the second half of the Weichselian
and in early Holocene times.

3. The sections in trenches C), Cz, C3and Fy, drawn north
of the base of the main excavation, revealed a situation that
ments special attention. This can be accounted for not only
by afairly high content of fossils but especially by providing
evidence of a sequence that exhibits a regular but quite a
specific development not observed in the other sections.
The bulk of bone material was obtained from section C; (fig.
11) and is discussed first here (tab. 5). Contrary 10 expecta-
tions, veriebrate fauna is fairly monotonous throughout the
section, as are other sections. This applies to both species
composition, at least as far as core community elements are
concerned, and to the morphotypic structure of the com-
monest species (Microtus arvalis, Arvicola). Anyway, the
appearance of Clethrionomys in layers 11b and 12¢, as well
as that of Apodemus (Sylvaemus) sp. in 11b, may be signifi-
cant, at least in part, as an indicator of tree vegetation. This,
in conjunction with Microtus oeconomus and Microtus
agrestis, suggests that the site was a marshy, mesic and
spatially variegated habitat. In contrast to molluscs, which
unfortunalely are absent in the basal layers of a dark brown
clay (No. 12), the vertebrate communities of layers 10a, do
not exhibit any more pronounced differences from the other
in species assemblage, ecological structure and/or general
patterns. There is thus no unambiguous support (o the view
that the layers formed at an interglacial climatic optimum,
as is suggested by mollusc evidence. Only a poor assem-
blage of Microtus arvalis, Arvicola terrestris, Talpa
europaea, and Sorex araneus has been found, i.e. without
thermophilous and/or other demanding species but it shows
a largely general community pattern characteristically oc-
curring throughout the sedimentary sequence.

Although the material available is not ample enough to
permit quantitalive compariscns, it seems clear that species
diversity is somewhat higher in layer 1 1b or 10a than in 12¢
where Microtus arvalis is the only species to make up 66
percent of the whole community. In association with the
appearance of Citellus citelloides, Cricetus cricetus and
Ochotona cf. pusilla, all being restricted only to this layer,
the whole assemblage allows the impression that it can be
attributed to a milder part of a glacial. Since both the
compact travertine immediately underlying layer 12¢ and
the soft travertine of layers collectively numbered 10 seem
to have yielded interglacial (¢f. LoZek this paper, Kovanda
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this paper, elc.), the situatien encountered in layer 12¢
deserves special comment.

The following questions arise in this context: (1) can the

assemblage discussed above be actually regarded as of
glacial origin 7; if so, the compact travertine and soft
material of layer 10 must inevitably be referred to differcnt
interglacials or (2) does the assemblage indicate a tempo-
rary fluctuation within one and the same interglacial stage
to which both the compact and soft travertines belong.
Unfortunately, there is little chance to answer these ques-
tions unambiguously. In any case, il can be stated with
certainty that the assemblage of 12c cannot be assigned Lo
any pleniglacial stage. The appearance of Ochotona, Sicista
subtilis and some other openground elements in this layer
might iead us to the conclusion that these forms survived in
the wider surroundings of the site, (i.e. the Spisskd kotlina
basin in the piedmont area of the Tatra Mountains) over the
whole of an interglacial period and then possibly migrated
from the site any time they encountered a tempaorary decline
in tree cover. Under this assumption, layver 12 would be a
response (o a temporary approach to cold dry climate within
a terminal interglacial phase, as can be demonstrated by
zone Se of the 130 sequence (Ouiot et al. 1989), Most of the
sedimentary sequence, i.e. layers 11 to 8 in trench C) and
horizons G to D in section A would reflect a situation
occurring in the Brorup Interstadial, i.e. zones 5a-c in terms
of the '*0 sequence,
Roughly speaking, the same type of assemblages as seen in
trench C) was also found in the lower part of section F. In
the lower horizon of this section, the faunal situation resem-
bles closely that existing in section A of horizon D. The
assemblage for section F included, besides common spe-
cies, Citellus sp., Sicista subtilis, Marmota sp. and Hystrix
vinogradovi.

4. The uppermost layers of the sedimentary cover were
studied in section E (from which Rangifer tarandus was
obtained, for example) and, in particular, in section B. The
loess loam in close travertine yielded an assemblage domi-
nated by Dicrostonyx gulielmi, Microtus arvalis, Microtus
gregalis, Microtus nivalis, elc, Apparently its composition
represents a typical community of the late Weichselian,
probably just prior to the onset of the Holocene period {cf.
a relatively high percentage of Microtus arvalis and Micro-
tus nivalis). Humic soil samples taken from this site indicate
that Microtus arvalis and Arvicola terrestris also predomi-
nated in the Holocene (tab. 3).

Taphonomical notes

It seems probable that most of the assemblages under
study were thanatocoenoses. This would partly explain why
their composition is so simple and monolonous, especially
as compared with the great majority of cave records that
mostly represent taphocoenoses, source areas of which may
be quite large.

Extensive post-mortem dispersals are 1o be expected for



bones of large mammals. Fragments of single bones of a
rhinoceros were found dislocated up to 5 m in area A,
horizons F-G, as in some other remains. Dislocation of
separate fragments of single bones is particularly frequent
in the deformed clayey layer F where matenal (including
fragmentary teeth of the rhinoceros) was transported, sup-
posedly by subrosion, into collapsed channel-like fissures
in the travertine body. Judging from such cases, one cannot
exclude the possibility that fairly considerable post-sedi-
mentary changes occurred on the surface of both the blocks
or the travertine mound and of the deposits that cover them
(as suggested by their lithologies, at least, in section A} and
hence also in the position of the bones contained in individ-
ual beds. Anyway, if an assessment is made on the basis of
osteological data alone, it seems impossible to recognize Lo
what degree the observed pattern of bone spatial dispersal
is due to direct carmivore or human activily.

In this context, emphasis should also be placed on the
appearance of Hystrix at the site. Percupines are known to
burrow extensively and, as a rule, they frequently exploit
underground cavities available, supposedly, for instance,
subrosive fssures in the travertine body. Porcupine burrow-
ing activity might also contribute to posi-sedimentary or
nearly synsedimentary irregularities in the dispersal of bone
material.

Conclusions

In conclusion, from the stratigraphical point of view, the
following seems to be especially worth consideration:

1. The osteological material does not provide any con-
vincing evidence for the deposits older than the last inter-
glacial, i.e. the Eemian period. This applies not only to the
absence of palaeochoric elements (Pliomys, Drepanosorex,
etc.) but also to the morphometric status of some index
forms. Thus, in a locally very common form of Arvicola
terrestris therc are no mosbachensis/cantiana morpholypes
as would be expected if the form would have come from the
early Middle Pleistocene.

2. Faunal records that may indicate interglacial conditions
are limited to the basal layers in area A, sections AfA - A/f],
and to layers 10b-11 of section C(. Anyhow, besides
Clethrionomys glareolus, Apodemus (Sylvanus) sp., Sorex
araneus or Felis sylvestris, all indicating at least some traces
of woodland or bush cover, there are no thermophilic or
thermally demanding species characterizing interglacial
conditions unambiguously.

3. In general, all assemblages are remarkably monotonous
and poor, both in species composition and structural pattern.
This fact can be explained by specific conditions occurring
at the site, i.e. a travertine spring surrounded by alkaline
swamps, and is supported by evidence indicating that the
source of vertebrate fossils was probably limited to the sile
itself, With all these observations in mind, it seems that
rather moderate but invariable conditions existed at the site
during most of the period covered by the faunal sequence
under study.

4. The absence of pleniglacial and/or late Weichselian
elements, such as Microtus gregalis, Dicrostonyx, elc. in all
the material available (except the one obtained from the
uppermost loess in section B) suggests an carly Weichselian
age for most of the deposits. This view is also supported by
the appearance of Hystrix vinogradovi, Marmota sp., Citel-
lus citellaides or Sicista cf. subtilis.

5. A very similar faunal pattern charactenistic of the site
under study has also been recognized in the assemblages
obtained from the base of the sedimentary cover (layers E,
F 1-3) at the neighbouring Palacolithic site, Gdnovce, as-
signed to the same period as is supposed for the sitc at
Hérka-Ondrej (cf. LoZek 1955, Hordcek - Sinchez 1984).
This may alse refer to a locally specific environment and
palacobiogeographical situation existing in the SpiSskd kot-

lina Basin.
Transtated by the author

K tisky dopordili Qledfich Fejfur a Slavonif Venct
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Vyzkum travertinové kupy Skalka v Horce-Ondreji u Popradu (Slovensko)

(Résumé anglického texiu)

Iit¥i Kovanda - Libufe Smolikovd - Derek €. Ford - Lubom{ra Kaminskd - Vojen LoZek -

[vo Hordlek

PfedloZenc 14. dubna 1994 a dopInéno 3. dubna 1993

Travertinovd kupa Skalka (& Smreddnyiha skala) v Horce-Ondreji u Popradu se od roku 1987 t&8ila systematickému
vyzkumu, nebol jde o vyznamnou lokalitu, z niZ pochdzi vedle ndlezii drobnotvaré industrie stfedniho paleolitu {neyméné
ze tf dasovE vzddlenych interval®) i bohatstvi paleomalakozoclogického, paleoosteologického i paleobotanického ma-
teridlu. Travertinovd kupa je pozoruhodnd i sloZitymi geologickymi, litologickymi a paleopedologickymi poméry, jejichz
fedeni pFispivé k stratigrafickym zdv&riim. PfedloZeny soubor £ldnki shrnuje dosavadni hlavni poznatky a poddvd informace
o v¥voji pirodnfho prostiedi na lokalité béhem posledniho (R/W) a ziejmé také nékterého star§iho, stfedné pleistocenniho
interglacidlu. Jak vyplyvd z pHspévki, ndzory na stdfi lokality se zatim neshoduji. Svétlo do tohoto problému pfineslo
dodate¢né datovani travertind (viz Ford v tomto &ldnku). Prokdzalo, Ze plvodni stavba kupy byla jeSté o néco sloZit€)si,
ne? se predpoklddalo. Pevné travertiny kupy (v podloZ{ interglacidlnich uloZenin v Sachtici C1) byly jednoznacné zarazeny

do starffho interglacidlu neZ je RAW.

Vysvétlivky k obrazkam

1. Prehled vyskytd travertind mezi Gidnovel a Hérkou u Popradu.
Popisovand lokalita ,Skalka" je oznafena Cislem 59 {podle Kovandy
1971 - lokalita v textu na str. 171 Spatng popsanad jako ,,Sviily Ondrej nad
Hronom™).

2. BliFii siwace travertinoveé kupy . Skalka" je vyznafena cernym
krouzkem.

3. Kopie fatografic Ivana z jeho publikace 2 roku 1943, Dnes zecla
odté¥eny povrch kupy . Skalka™ kolem kriteru s patrnow hlubokou karozni
frontow {viz postavu pfi pravém okraji pilite). Pohled od Z5Z.

4. RozloZeni vizkumnych ploch a Sachuc na kupé , Skalka™ (L. Kaminskii).
5. Piivodni profil v sekei B podle Profka - LoZka {1957). Cisla v krovZcich:
| - destifkovity travertin |s ndlezem vrcholng interglacidlniho plic
Helicigona bonatica (Rossm.)] s tenkymi inicidlnimi rendzinami,
obsahujicimi LoZkovy (1993) malakolauny &. 1 a 2 a drobnolvary palealit:
2.6 - kryci sauvrstvi s bloky travertindl z posledniho glaciilu s LoZkovou
malakofaunou &¢.11; 7 a-d - vypli jdmy z obdobi bronzu; & - povrchovi
hemdzni pitda = LoZkovou malakofaunou €. 12

6. Profil A| z roku 1987 | - vyplfi mlad3i pukliny s.-j. sméru v travertinove
kupé. Sestdvi ze svahovych hlin a pidnich sedimentd oznaéenych symboly
A-H: 2 - desti¢kovity a lavicovity travertin; 3 - pevrchovd humdzni phda;
4 - sprafoviti hlina s drobnymi dlomky travertind; 5 - Cernodeda hlina s
dlomky travertind; 6 - tmavE Sedd hlina s Wlomky travertini;, 7 - svétle Sedd
svahovd hlina; 8 - fedoferné polohy inicid!nich rendzin v destickovitém
travertinu, Z bize travertind pochdzi Lo?kova (1993) malakofauna €. 3 (L.
Kaminska).

7. Prefil Az z let 1989-1990: | - lavicovity travertin; 2 - dlomky a kameny
traverting; 3 - svahovd hlina s dlomky travertind; € - chnifté; 5 -
rozirouiené dievéng uhliky. A-G - rizné polohy svahovych hlin a pidnich
sedimentd ve vypini pukliny a nad lavicovitymi travertiny. Pochdzcyi
odtud vzorky pro paleopedologii €. 12-16. Viz i pfil.. IL. 1 (E. Kaminsks).
8. Tzv. ,bublinovité travertiny” z povrchu spodni akumulace
{destiékovitych) ravertind, dosud znimé pouze z aragonilt Karlovych Var
{viz Kovanda 1971). Foio A. Markova

9. Tzv. vychodni profil na sekci B (= B/E): | - naviZka; 2 - éernosedd
humdzni plda s korodovanymi dlomky travertin; 3 - 3edd hlina s
drobnymi dlomky travertind; 4 - sprafovitd svahovi hlina s kerodovanymi
bloky a kameny travertind; 5 - svitle hnédd svahovi hlina se spraSovym
materidlem @ koredovanymi bloky traverting, 1-IX - polohy

destigkovitych, struktumnich i rozpadavy ych travertind: X - deskovilé pevine
travertiny s roztroudenymi dlomky NySovych piskoved; A-ID - Sedé atmave
sedé polohy inicidlnich rendzin (L. Kaminska).

10, Ty, zdpadni profil na sckei B (= BAW): | - navdZka; 2 - okrove svitle
hn&d:i hlina s dlomky a kameny korodovanych viipenci; 3 - rezavy o
namodraly hlinity jil; I-VIII - destickovilé, struktumi a rozpadavé
travertiny; IX - whé deskovité, misty brekciovité ravertiny; A-D - polohy
inicidlnich rendzin (1. Kaminskd).

11. Profil £clem a z. bokem Sachtice C) z roku 1990 v nadlodi lavicovitych
tmv:r!jnﬁ [s Eetnymi otisky listh vrby a LoZkovou (1993) malakofaunou
&, 6]. Cisla 1- 12¢ oznaduji souvestvi viping (drobné deprese vniklé korozi
¢i tektenicky). Souvrstvi dole (polohy &. 12-5) je vysledkem baZinné (€i
mokiadni) sedimentace a obsahuje Loikovy malakofouny & 7-10,
odpovidajici ndstupu, plnému rozvaeji a dstupu (zfejmé) posledniho
interglacidlu, Z bazdlnich poloh pochdzi také paleopedelogické vzorky
Smolikové (v této praci) & 2-7. Svrchni polohy (vestvy & 1-4) jsou kryeimi
defuvii. Odud byly odebriny paleopedologické veorky & #-11 (L.
faminski).

12. Profil éelem a . bokem Sachtice Cz z roku [989; | - navdika; 2 - tmave
tedd humdzni piida s dlomky NySovych homin: 3 - svahovd hlina: 4 - B
horizont subfosilni pldy |paleopedologicky vzorek Smolikové (v 160
priaci) é. 18]; 5 - jilovitd svahovd hlina; 6-24 - rlizné typy a druhy
rozvleéenych svahovych hlin a jild a pddnich sedimentd (ekvivalent
vyplné pukliny v profilech AY; 25 - rezavé hnédoferné aZ ferné rozviefend
Zocky piséitoyilovityeh hlin (= podlozi vyplné s horizonty ¢ 6-24)%
ckvivalent spodnich poloh v sond® Cy - paleapedologicky vzorek
Smolikové [ & 203 26 - olivové svétle Sedé pistitojilovilé tenké poviaky
na travertinu; 27 - podloZni, mohutng koredovany lavicovity travertin (L.
Kaminska).

13. Schéma vivoje travertinove kupy ,Skalka™ a jejich krycich scdimentd,
Rimskd &isla I-VIII uddvaiji akomulasni fze, Eisla v krowZeich oznaduji
mista odbéri vzorkd pro paleopedolegii (). Kovanda).

14, Idealizovand schéma vivoje sedimentaénich poméri travertinové kupy
WSkalka" po akumulaénich fazich I-VII (). Kovanda).

15. Area A, profil A/G: | - navdika: 2 - holocenni polohy; 3 - svahove
hliny a pldni sedimenty horizomtd B-G: 4 - lavicovié traveriiny (L.
Kaminsk4d).

16. Area A, profil A/Dz: | - oranZovE a Serné zbarvené travertingvE polohy:
2 - svétle $edy kEidovity ravertin [u Hordika (v této prici) poloha A/Dz s
Lozkovou {1993) malakefaunou &. 4]; 3 - tence destiCkovity traverting 4 -
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sedohnédy jil; 5 - vypdlend jily; 6 - tmavé hnédf a2 demy jil (L. Kaminsks).
17, Ukdzka Stipané kamenné industrie z vyzkumné plochy A (L.
Kaminska).

Vysviatllviy k pifllchém

L. 1. Celkovy pohled (od vychodopihovichodu) na vyzkumnou plocho A;
v pozadi plocha C.
Foto J. Kovanda

2. Celkovy pohled {od jihovychodu) na vyzkumnou plechy C, D;

v popiedi plocha B.
Rt Foto J. Kovanda

IL. 1. Profil A 2 roku 1987, Pohled (od V) na dvi generace v{plng mladsi

pukliny v travertinové kupZ.
Foto E. Javorsks

2. Profil Az 2 roku 1987-1988. Pohled (od V) na pokrafoviani
archeologickych vikopl smérem k Z. Provizerni schiidky jsou ve viplni

pukliny kupy.
> Folo E. Javorsks

I11. 1. Pokragovdn{ profilu Azdile k Z. Situace z roku 1988, Vyplii pukliny
prechdz{ k 5 (tj. na snimku vpravo) do pokryvu nad pevnymi lavicovitymi
travertiny, zatimco k J prstovité pfechdzi do nejmladiich kiidovitych
pis€itych travertind s malakofaunou LoZka {1993) &. 4.

Foto E. Javorskd

2. Profil A4 7 roku 1987. Pohled od J. Nad destikovitymi na bloky
rozpadi¥mi travertiny je ulofena poloba tmavé hnédych phdnich
sedimentl (polohy D a E z pfedchoziho obrdzku), kryid bile skvmitymi
kifdovitymi pis€itymi travertiny s uvedenou LoZkovou (1993)
malakofaunou &, 4 (viz 1| Hordfkovo obratlovd faunu 2 polohy A/Dn v jeho
tab. 3} - laterdlni facie vyping pukliny (polohy C z predchoziho obrizku)

- viz, obr.14.
Fole E. Javorska

[V. I. Pohled na vyzkumnou plochu B - tzv. zdpadni profil B/W z roku
19492, jdouci kolmo (S-J) na profil Protka a Lo?ka (1957) - viz obr. 5.
Folo J. Kovanda

2. Pohled na z. bok 3achtice Cy - spodni &4st vyplné s Lozkovou (1993)
malakofaunou &. 7-10, zachycujici ndstup, plny rozvoj a dstup (zfejms

posledniho) interglacidlu,
Foto ). Kovanda

V. 1. Pohled {od JV} na bok Zachtice C|. Uprostfed snimbku je zifez Ca

a vpravo €dst Eela Sachtice Ca.
Faie J. Kovanda

2. Pohled na Eelo Sachtice Cz s vypinf mladsi pukliny - stav z roku 1990,
Na snimicw vpravo je mohutnd koroze pevnych lavicovitych travertind.
Folo E. Javorski
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V1. 1. Pohled na éelo Sachtice F (z roku 1990) zachycuje rozvEraly povrch
svichni polohy (lavicovitgch) travertind. Rozirouien® jsou zachevina
parautochtonni rezidua pld ze skupiny tecra fusca.

Foto E. Javorski

2. Zachovand hrizka ,jezirka" na povrchu lavicovitych travertind kupy.
Vyzkumnd plocha A - pfed profilem A3 (stav z roku 1991).
Fato 1. Kovanda

VIL 1. Povrch lavice pevnych travertind svrchni akumulace pfed Zachtici
Cy obsahuje Getné otisky listll viby a LoZkovu (1993) malakofaunu &. 6.
Fote ). Kovanda

2. Archeologicky vykop odhalil povrch koredovanych a rozpadavich
lavicovitych travertind, keyty rozvictenymi pddnimi sedimenty (polohy C,
B-G profilu Az - viz II/1, obr. 15) 5 hojnymi ndlezy paleolitu.

Foto J. Kovanda

VIII. 1. Levy bok pfi bidzi 3achtice F. Komplikovand série losiinich
pidnich sedimentd - viplit mladii pukliny travertinové kupy Skalka,
Foto ). Kovanda

2. Zachované mikrokaskidky na povrechu bloku z nekdejiiho povrchu

travertinove kupy Skalka.
Foto J. Kovanda

IX. 1. Redeponovany materidl horizontu B terea fusky, tvoieny
braunlehmovym stavebnim plazmatem, soustfedény v hrudkich a
promiseny s korodovanymi dlomky travertind. Uprostied fragment
mékkyii konchylie. Vybrus |. Zv&deni 30x.

2. Fosilni koprogenni elementy Zial v humdézni plidni matrici. Vyhrus 27,
Lverfeni 30x.

X. 1. Braunlehmovd konkrece s vnitini koncentrickeu stavbou { pravy horni
kvadrant) ve smiseném fosilnim pldnim sedimentu, 1vofeném materidlem
temra fusky a humdznich pbd. Vybrus 4. ZvEtiend 30x,

2. Fragment zuhelnatélého dieva s dobfe zachovanou celuldzni strukturou
v sedimentu humozni plidy, porudendm siti puklin a trhlin. Vibrus 5.
Zvdiseni M,

Xl 1. Rozmémd konkrece, tvofend pouze sloudeninami Mn ve fosilnich
smiscnych piidnich sedimentech. Vybrus 11, Zvétieni 30x.

2. Bravnlchmovi konkrece (pravy dolni kvadrant) a hojné vylougeniny Mn
ve [osilnim pidnim sedimentu pestrého sloZeni. Vybros 16, Zvetieni 30x.

XII. L. NepravidelnZ paprs¢itdé omczené pseudoglejové konkrece
v redeponovaném materidle horizontu G (B) fosilniho pseudogleje.
Vibrus 24, Zvétieni 30x.

2. Pdskovand zdkladni hmota, sestdvajici z vrstvidek hydroxidd a oxidi
Fe™, slougenin Mn a pramenitd. Vybrus 20. Zvétiens 30x.
Mikrosnimky {pfil. IX-XII) L. Fischer





