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Speleothems and Upper Pleistocene Climate - New Results

from Caves in Germany
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ABSTRACT. Here we present and discuss new dating results obtained Jrom speleothems of caves in southern Germany: So Jar,
four stalagmites from three caves have been dated by the Uranium-series TIMS (Thermion Mass Specirometry) method. Their
dates range from MIS 5e to MIS 2. Two stalagmites from the Klaus-Cramer Cave in the Bavarian Alps yielded ages around 125 ka
BP. The Upper Pleistocene part of a stalagmite from the Sontheimer Cave (Swabian Alb) grew throughout MIS 5. A stalagmite
‘rom the Hintere Kohthalden Cave (Swabian.Alb) started to grow 21 ka B, i. e. during the Dansgaard/Osehger Intersiadial 2.

KEY WORDS: speleothems, Uranium-series (TIMS) dating, Upper Pleistocene climate, South Germany,

Introduction

n 1999 our two groups (Kempe and Rosendahl, Univ. of Tech-
10l. Darmstadt; Eisenhauer, GEOMAR, and Wiegand, Univ. of
3dtlingen) began to cooperate in a project entitled “Sinter and
Yalaeoclimate in Central Europe during the Pleistocene”.

The project mainly focuses on the analysis of speleothemes from
caves in different German karst regions (Kempe and Rosend-
ahl, 1999). To start we focused on samples from southern Ger-
many, i.c. the Franconian- Swabian Alb (with more than 6000
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recorded caves the largest and one of the best-known karst are-
as of Germany) and the Bavarian Alps.

Methods and material studied

The samples were taken from four complete stalagmites of var-
ious sizes. In order to establish the time of onset and end of the
growing phases, we first dated the base and the tip of each sta-
lagmite by the Uranium-series/TIMS (thermal ionisation mass
spectrometry) method.

Two small stalagmites, 4 cm wide and 6-8 cm long, (KCH-A
and KCH-B) were taken in the Klaus-Cramer Cave in the Bavar-
ian Alps (Allgiu/Gottesackerplateau), 2000 m a.s.l. (Rosendahl,
1997). The cave is rich in speleothems in some places and shows
at least three different generations of growth. First dates of around
200 ka BP suggest that the oldest generation is of Middle Pleis-
tocene age (MIS 7) (Rosendahl et al.; 1998).

Two stalagmites were taken from two caves in the Swabian
Alb. The first sample, a 30 cm long and 15 em wide stalagmite
(SHSil), was collected from a pit in the Sontheimer Cave, which
was primarily filled with breccia-like sediments (Hohlenverein
Sontheim, 1997). The second sample, a candle-like stalagmite
(HKHSIT) with a total length of 150 cm, comes from the Hintere
Kohlhalden Cave, 100 m S of the Sontheimer Cave (Héhleny-
zrein Sontheim, 1997). Each of the stalagmite was cut into two
halves. We took dating samples from one of the halves and used
the other one for geochemical (O, C and Sr isotopes, AAS), min-
zralogical (FTIR-Spectroscopy) analyses and layer counting.

Results and analyses

The stalagmite KCH-B yielded an age of 126,540 +739/-743
years BP. Stalagmite KCH-A was dated to 155,270 +458/-460
years BP. This sample, however, has lost uranium secondarily
so that its age is probably too old and we have to assume that
KCH-A has the same age as KCH-B. The internal structure of
stalagmite SHSi1 shows two different growing phases. The older
one (phase 1; SHSio) suffered secondary loss of uranium and
cannot be dated. The first layers of the second phase (SHSia)
yielded an age of 125,746 £ 1018 ycars BP. Three further age
determination above that sample yielded ages of 109,484 + 4553
years BP (SHSib) and 79,264 + 2744 years BP (SHSic). The
layer closest to the surface gave, however, an older age again,
i.e. 139,720 + 9076 years BP (SHSid). From the 150 cm long
stalagmite HKHSi1 we have so far only ages for its base and
tip. The base yielded an age of 21,000 £ 975 years BP, and the
tip an age of 2772 + 101 years BP. The geochemical and min-
cralogical analyses are still being processed.

Discussion and conclusions

The stalagmites KCH-A and KCH-B as well as the oldest layers
of the second phase in sample SHSil correspend to the onset
the last Interglacial (MIS 3e), the Eemian. The further dates of
sample SHSi1 fall into the range of the Brérup - (MIS 5¢) and
of the Odderade - Interstadial (MIS 5a). The date of the outer
" layer is obviously too old. The surface shows traces of solution
and corrosion and the stalagmite has been covered with sedi-
ments, This suggests, that it has been subject to dissolution and
secondary Uranium leaching.

Within the Phase 2 layer of SHSil no growth hiatus can be
seen, suggesting, that it grew continuously from MIS 5e to MIS
5a. The sediments, which covered the stalagmite and caused
leaching and corrosion in its outer layer, could have entered

the cave by solifluction during the colder climate of MIS 4 or 3.
The stalagmite HKHSi1 from nearby Hintere Kohlhalden Cave
stood on the same kind of sediments caused by solifluction. Its
date of 21 ka BP for the onset of its growth came as a surprise
since it is close to the Last Glacial Maximum. At this time we
do not have reason to believe that it is a measurement artefact,
nevertheless it must be viewed with caution. We would have
expected that the Upper Pleistocene climate 25 to 15 ka ago
would have sustained deep-seated permafrost in the region of
the Swabian Alb. Under such conditions, speleothem forma-
tion should have ceased If, however, our date proves to be cor-
rect, then either the period of permafrost was shorter than so far
assumed or permafrost coverage may have been discontinuous.
Meanwhile a similar date has been obtained from a stalagmite
from the Arbeitslosen Cave/Swabian Alb (personal communi-
cation T. Abel, Tiibingen), which supports our conclusion of
an early demise of the continuous permafrost coverage. Onset
and fading of permafrost presumably is responsible for the ter-
mination and beginning of sinter formation periods in Central
Europe. Furthermore, ice formation caused wide-spread dam-
age to cave sinter, effectively removing all pre-Holocene sta-
lactites from the cave ceilings and breaking and overthrowing
cven large stalagmites (Kempe, 1989).
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Oxygen Isotope Climatic Record in a Carbonate Flowstone
Layer from a Medieval Underground Mine in the Kutna Hora

Ore District
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ABSTRACT. The 37 cm thick carbonate flowstone layer found in a gallery of abandoned medieval mine in the K utnd Hora ore
district (65 km E of Prague) started to grow about 500 years ago. Re-opening of the gallery in the 1960s terminated its growth.
The relationship of calcite 80 to climatic changes was studied in a vertical profile (42 samples), covering the whole thickness of
the flowstone layer: Assuming constant growth rate, an arbilrary time scale was attributed o individual sampling points. The oxygen
isotopic data of flowstone were compared with temperature data published by Brazdil (1994) and Mann et al. (1999), and with

isotope temperature obtained from 67C values for tree-rings from the Black Forest (Lipp el al., 1991). These comparisons show
that changes in the 80 values of flowstone were dominantly controlled by changes in 80 values of water feeding the gallery.

A good agreement between the A 60 curve and the curve for summer temperature indicates that sunvmer precipitation was

the main source of waler penetrating inte gallery.

KEY WORDS: carbonate flowstone, oxygen isotopes, climate, medieval mine.

Introduction

In 1967, a hydrological 22 m deep shaft located in the histori-
cal centre of the mining town Kutnd Hora (65 km E from Prague)
revealed partly flooded underground passages of a medieval
mine in the Osel ore belt. One of the important phenomenons
observed in the medieval gallery was the presence of rich cal-
cite dripstone decoration including floor flowstones up to 37
cm thick. Samples of the flowstone were taken for a stable iso-
tope investigation,

Medieval galleries of the Ag (= Zn, Pb, Cu) ore zone Osel
discovered in 1967 were later partly drained by cleaning of a
medieval adit about 250 m long, which today represents the
only entrance into the mine (Pechoéova and Hoffmanova, 1991).
This adit, 0.5-1.0 m wide and 1.5-2.5 m high, is nearly hori-
zontal and follows a local first-order geological and hydrolog-
ical boundary between the folded, high-grade metamorphosed
and faulted gneissic basement and the overlying horizantally
layered Cretaceous platform sediments. At the boundary a trans-

gression horizon of Cretaceous conglomerates is typically de-
veloped. The total thickness of Cretaceous rocks above the stud-
ied mine level varies between 12 and 20 m. The Cretaceous
rocks are represented mainly by sandstone with calcite cement,
containing from 15 1o 30 wt.% calcite. Dripping water pene-
trates into the gallery in many places, locally forming larger
inflows of up to 0.3 I/sec. Today, the entire system is drained
through the old draining adit; deeper levels are filled with wa-
ter. The area above the studied mine belongs to the historical
town centre.

Methods and material studied :

The flowstone, which was precipitated on the gallery floor, is
composed of several white-yellowish layers formed by hard,
porous, dendritic calcite crystals with indistinct banding. Cal-
cite crystals grew under water. Two block samples (A and B)
were cut out from difierent places of the flowstone and used for





