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Charcoal as tracer of local tree taxa in the Pleistocene loess field of Central
Europe. Which relationship with flora, vegetation, landscape or climate?
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Summary: Charcoal and pollen records are implemented in order fto trace the vegetation and climatic
changes from Eastern Europe during the time window 36-26 kyr BP. The present discussion makes
comparison between 2 well dated loess sequences with humic horizons that provided pollen and charcoal
remains. Some 7 positive climatic oscillations were recorded in this time window which may be
correlated with the Greenland ice sequence between GIS 9 and 5b. No significant floristic changes did
occur by trees during this period but landscape modifications happened by shifts in the vegetation

Structure.
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INTRODUCTION

Charcoal preserved in loess deposits is regarded
accurate testimony of the past presence of tree and
shrub taxa in the area of natural deposition or
archaeological sites. This assertion is valid in certain
favorable sites only if some conditions are fulfilled
such as the thorough approach of the site stratigraphy,
sampling methodology, laboratory treatment of
charcoal, identification of the charcoal fragments and
careful selection of fragments for radiocarbon dating.
Of course the results must be in agreement with a
coherent sequence in stratigraphy and chronology.
However this assertion may be tempered by various
disturbing factors like bioturbation, colluviation,
solifluction, reworking, or intrusion by water transport.
Only a precise methodology from the field work to the
analyses in the laboratory may vouch for the accuracy
of the results in chronology and environment.
(Damblon et al., 1996; Damblon and Haesaerts, 2002;
Haesaerts et al., 2010). Finally the coherence of each
assemblage with other stratigraphic and environmental
data must be controlled, an evidence which is not
always achieved.

The following contribution aims at demonstrating
the efficiency of combined stratigraphy, pollen and
charcoal investigations with the aim at tracing
vegetation changes and climatic oscillations in eastern
Europe during the Upper Pleistocene, especially the
time window 36-26 kyr BP, well framed by accurate
radiocarbon dates on charcoal.

This time span is chosen because it corresponds to a
key period that has known the turn from middle to late
pleniglacial and the expansion of the Anatomically
Modern Humans (AMH) throughout east and central
Europe. Although a lot of pollen records come from
this area, their chronology is not always accurate and
precise. Moreover long well dated sequences mainly
originate from the Mediterranean area and their
connection with the loess field often remains puzzling.
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Here, after a selection of two accurate
pedostratigraphic and palacobotanical records in loess,
sequences from Czechia and Ukraine are discussed
with the aim to detect the succession of climatic events
between 36 and 26 kyr BP and evaluate their extent
and impact on the plant environment. The investigation
was focused on the archaeological sites of Dolni
Vestonice (Czechia, Moravia) and Molodova (Ukraine)
which have produced safe pollen records (Pashkevich,
1987; Svobodova, 1991) and were rich in charcoal
material well positioned in stratigraphy. Moreover,
some parts of the deposits also include pollen and
charcoal in natural conditions.

RESULTS

The sequences of Dolni Vestonice and Molodova
may be compared owing to their radiocarbon, charcoal
and pollen data. The pedostratigraphic succession
combined with the radiocarbon dates allow comparing
the time slices 28-26 kyr BP in Dolni Vestonice and
33-23 kyr BP in Molodova. Taken together, these
sequences include five palacosols and humiferous
horizons which correspond to episodes of climatic
improvements that had induced the end of sand or loess
input, the stabilization of the ground surface and the
formation of humiferous horizons in loess deposits and
peaty deposits in bottom valleys.

The low diversity of tree taxa with predominance of
boreal conifers such as Larix, Picea and Pinus all along
the time window 36-26 kyr BP is attested by charcoal
preserved in archaeological sites as well as in natural
conditions. Abies was also found in Dolni Vestonice
(Beresford-Jones et al, 2011). Only pioneer
malacophylls like Salix, Betula and Alnus may be
ascertained as local or regional trees. On the contrary,
temperate angiosperm tree taxa detected in the pollen
records and by single charcoal fragments have to be
considered intrusive.

The two pollen sequences in the two regions from
Moravia and Ukraine point to open landscapes with
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predominant steppe vegetation on dry grounds and
sedge-grass meadows in wetter depression or along the
rivers. Such marshes may have been at the origin of the
tundra signal in diverse pollen records in central and
east Europe. Comparing the charcoal and pollen
records from west to east Europe puts some gradient in
evidence with damper edaphic conditions to the west
and drier ones to the east where charcoal data show
boreal conifer trees really favored in central and east
Europe. These botanical records also suggest continuity
in the vegetation type throughout the 36-26 kyr BP
window (MIS 3 - beginning MIS 2) given that pollen
and charcoal preserved in tundra-gleys at the end of the
middle pleniglacial and the beginning of the late
pleniglacial attest the persistence of conifers in a wide
steppe context during this transition phase.

CONCLUSION

Finally, it is assumed that the climatic oscillations
which characterize the MIS 3 and 2 glacial stages were
too short (around one millennium) for allowing
revolution of the landscape. The palacobotanical
records rather suggest some local or regional minor
changes in a steppe environment with limited
expansions of boreal trees that had subsisted in
sheltered biotopes linked to the valleys, especially to
the east of Europe. Some patches of tundra-like
vegetation might have developed as a result of local
higher water table.

The above discussed results confirm the lack of
temperate malacophyll and sclerophyll temperate tree
taxa in the loess area of middle Europe during the
stadial and interstadial episodes of the last glaciation.
Such temperate taxa were standing in sheltered
biotopes of the Mediterranean area and south of 45° N
as assumed by recent palaecobotanical syntheses
(Fletcher et al., 2010; Gonzalez-Sampériz et al., 2010;
Miiller ez al., 2011).

ACKNOWLEDGEMENTS

The authors thank the Federal Office for Scientific,
Technical and Cultural Affairs (OSTC, Belgian State)
and the INTAS research projects (E.U.) for their
contribution to funding the researches.

REFERENCES
BERESFORD-JONES, D., TAYLOR, S., PAINE, C.,
PRYOR, A., SVOBODA, J., JONES, M.K., 2011.

Rapid Climate Change in the Upper Palaeolithic:
The Record of Charcoal Conifer Rings from the

SAGVNTVM EXTRA - 11

Gravettian Site of Dolni  Vestonice, Czech
Republic. Quaternary  Science  Reviews
doi:10.1016/j.quascirev.2011.04.021.

DAMBLON, F.,, HAESAERTS, P., 2002.
Anthracology and radiochronology of the Upper
Pleistocene in the loessic areas of Eurasia. In:
Thiébault, S. (Ed.), Charcoal Analysis.
Methodological Approaches, Palaeoecological
Results and Wood Uses. Proc. 2" Intern. Meet.
Anthracol.,  Paris, September 2000, BAR
International Series, 1063, 65—71. Archaeopress

DAMBLON, F., HAESAERTS, P., VAN DER
PLICHT, J., 1996. New datings and considerations
on the chronology of Upper Palaeolithic sites in
the Great Eurasiatic Plain. Préhistoire Européenne
9, 177-231.

FLETCHER, W., SANCHEZ-GONI, M.-F., ALLEN,
J., CHEDDADI, R., COMBOURIEU-NEBOUT,
N., HUNTLEY, B., LAWSON, 1., LONDEIX, L.,
MAGRI, D., MARGARI, V., MULLER, U,
NAUGHTON, F., NOVENKO, E., ROUCOUX,
K., TZEDAKIS, P.C., 2010. Millenial-scale
variability during the last glacial in vegetation
records from Europe. Quaternary Science Reviews
29, 2839-2864.

GONZALEZ-SAMPERIZ, P., LEROY, S., CARRION,
J., FERNANDEZ, S., GARCIA-ANTON, M.,
GIL-GARCIA, M.J., UZQUIANO, P., VALERO-
GARCES, B., FIGUEIRAL, 1., 2010. Steppes,
savannahs, forests and phytodiversity reservoirs
during the Pleistocene in the Iberian Peninsula.
Review of Palaeobotany and Palynology 162,
427-457.

HAESAERTS, P., BORZIAC, 1., CHEKHA, V.P,
CHIRICA, V., DROZDOV, N.L,
KOULAKOVSKA, L., ORLOVA, L.A., VAN
DER PLICHT, J., DAMBLON, F., 2010.
Charcoal and wood remains for radiocarbon
dating Upper Pleistocene loess sequences in
Eastern ~ Europe  and  Central  Siberia.
Palaeogeography, Palaeoclimatology,
Palaeoecology 291 (1-2), 106-127.

MULLER, U.C., PROSS, J., TZEDAKIS, P.C.
GAMBLE, C., KOTTHOFF, U., SCHMIEDL, G.,
WULF, S., CHRITIANIS, K., 2011. The role of
climate in the spread of modern humans into
Europe. Quaternary Science Reviews 30, 273-279.

PASHKEVICH, G.A., 1987. The palynological
character of the multilayered site Molodova V. In:
Ivanova, I.K., Tzeitlin, S.M. (Eds.), The
multilayerd Paleolithic Site Molodova V. The
stone Men and environment. Nauka, Moscow,
141-151 (in Russian).

SVOBODOVA H., 1991. The pollen analysis of Dolni
Vestonice II, section n°l. In: Svoboda J. (Ed.),
Dolni  Vestonice 1I, Western Slope. ERAUL
(Etudes et Recherches Archéologiques de
I'Université de Licge) 54, 75-88.

28



