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Abstract

Recent carried out core drillings in the Ludwigshafen/Speyer area permit an improved stratigrahical differentiation of the Plio-Pleistocene

deposits in the northern Upper Rhine Graben. Lithofacies analysis, pollen analysis, heavy mineral analysis, and palaecomagnetical results, lead to

a subdivision of ‘Kieslager’ (gravel-layers) and ‘Zwischenhorizonte’ (interlayers). In the scope of geological mapping near Mannheim and Speyer,

the genesis and the stratigraphic position of Middle and Late Pleistocene fluvial terraces was re-assessed (‘Frankenthaler Terrasse’). The terrace

has a complex composition, marking two phases of accretion followed by abandonment: a first phase took place in (Elsterian? to) Saalian times,

the second phase during the Weichselian. Tectonism further complicates the sequence, in particular in the area between Ludwigshafen and

Speyer, which is the SW rim of the 'Heidelberger Loch’-structure. In this area ‘terraces’ occur they are the result of faulting rather than fluvial

dissection alone.
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| Introduction

The northern Upper Rhine Graben between Karlsruhe and Mainz
has been studied frequently in the past (Doebl, 1967; Hiittner,
1991; Illies & Fuchs, 1974; Pflug, 1982; Rothe & Sauer, 1967).
Exploration for crude oil and natural gas brought knowledge
of the structure of the deeper basement and the Palaeogene
and Neogene sedimentary sequence (Andres & Schad, 1959;
Schad, 1964). However, the Quaternary and Upper Neogene,
were neglected in these studies and usually not recovered
during coring. Shallower drillings which ended in Pliocene or
Quaternary strata are available from groundwater exploration.
The larger part of them is 100 to 150 m deep but some drillings
are executed to greater depths. Such boreholes are useful for
provisional stratigraphic analysis. The interpretations of these
flush drillings and well logging measurements are used to
construct the hydrogeological framework for numerical ground-
water models. The preliminary stratigraphic investigations
only consider macroscopic description of the grain size, colour
and carbonate content. Above all gamma logs obtained from

wells were used to infer boundaries of geological and strati-
graphic units. Intervals of similar grain size and gamma log
patterns were identified and laterally correlated to other
drillings. Dating methods were not applied systematically but
only some isolated finds of organic material were investigated.
Consequently, the current stratigraphic classification that
represents the basis for the water economy in the northern
Upper Rhine Graben must be considered as preliminary and is
accompanied by uncertainties. Gravel- and sand-bearing
intervals were attributed a glacial time of formation, while
interruptions of silt and clay were attributed to interglacials.
Based on this knowledge the stratigraphic division of the
Pliocene and Quaternary sediments in the northern Upper Rhine
Graben was founded on a lithogenic-petrographic differentiation
(Bartz 1959; Bartz 1982; Karcher, 1987).

Only in recent years, within the scope of production and
exploration for groundwater, an increased number of core
drillings and tube core drillings were made. The larger part of
them recovered undisturbed core material. These drillings were
studied in detail by the Geological Surveys of Rheinland-Pfalz,
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Hessen and Baden-Wiirttemberg, the Leibniz Institute for
Applied Geosciences in Hannover, the University of Cologne,
and University of Hohenheim. This work included well logging,
lithofacies description, pollen analysis, heavy mineral analysis,
and palaeomagnetical measurements and is carried out on
several drillings amongst others that of ‘Schifferstadt’ and
‘Ludwigshafen-Parkinsel. The results endorse a stratigraphic
re-interpretation of 'Kieslager' (gravel layers) and ‘Zwischen-
horizonte’ (intercalated fine-grained beds) and provide a more
detailed stratigraphy which contributes to understanding of
the Plio-Pleistocene depositional history.

Geological Setting - hydrogeological division
| of the sequence

The model constructed from geophysical measurements and
drillings shows the greatest thicknesses of Cenozoic and
Mesozoic sediments at the eastern margin of the Upper Rhine
Graben. In the Heidelberg area occur thick sequences of
of which the
interpretation shows differing opinions (cf. Bartz, 1953, 1959;

unconsolidated sediment stratigraphic
Fezer, 1998; Salomon, 1927). The area around Heidelberg is
characterised by the strongest negative gravity anomaly
observed in the Upper Rhine Graben (Gabriel et al., 2004). The
reason for this is an extensive subsiding area known as the
"Heidelberger Loch’ by Bartz (1953). Heavy mineralogy investi-
gations support the idea that the Rhine followed the tectonic
subsidence during long periods of the Pleistocene and shifted
its course to the eastern margin of the Graben. While during
the Pliocene and the onset of the Quaternary its main
depositional area was situated at the western margin of the
Graben (Hagedorn 2004, Hagedorn & Boenigk 2004, 2008).

The Upper Rhine Graben is characterised by a distinct fault
block structure (Derer et al., 2005; Doebl & Teichmiiller, 1979;
Illies & Fuchs, 1974; Schumacher, 2002), which can be proved
for the Quaternary deposits (Bartz, 1967; Giamboni & Schmid,
1999). Recent fluvial seismic research seems to confirm this
(Bertrand et al., 2006; Haimberger et al., 2005). Based on
interpreted drillings, the northern Upper Rhine Graben can be
divided into three tectonic blocks, from W to E (Fig. 1):
marginal block (Randscholle), intermediate block (Zwischen-
scholle), and central Graben block (Zentrale Grabenscholle)
(Kdrcher 1987). Further subdivision into smaller subblocks, as
is done in studies on the deeper situated strata, is beyond the
resolution of core data. Thus far, such a subdivision could not
be identified within the unconsolidated strata. However, the
recently obtained drillings in the Ludwigshafen/Mannheim
area give now an indication for this (this paper).

According to the hydrogeological mapping (HGK, 1999),
the Plio-Pleistocene sediments of the central Graben block can
be divided into aquifers (gravel and gravel-bearing sand layers)
and aquitards (fine-grained deposits in between; interlayers =
"Zwischenhorizonte’) (Table 1). The upper aquifer (Upper
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Fig. 1. Division of the Graben blocks in the northern Upper Rhine Graben,

tectonic faults and position of the recent core drillings (indicated by a ).

Gravels: ‘Oberes Kieslager = OKL') is covered by Holocene strata
of meandering river systems (channel bed and flood plain
deposits) of the Rhine in the eastern part of the study area.
To the West, the upper aquifer consists of in various ways
developed terrace deposits that are only partly resolved by the
present data. The transition from the ‘Heidelberger Loch’ to
the adjacent and southward situated area of Karlsruhe-Speyer
is still problematic.

Results: New data of the Ludwigshafen-
| Parkinsel core (P 34)

A key to the re-interpretation of the sequence of uncon-
solidated sediments is based on the results of the research
carried out on the core of Ludwigshafen-Parkinsel (R 3460666,
H 5481069). A tube core drilling was put down until 300 m
near the banks of the Rhine (Fig 2).

The 'OKL’ consists of arenaceous medium to coarse grained
gravel and reaches a thickness of up to 20 m. A coarse grained
facies only occurs in the upper gravel layer. The underlying
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Table 1. Hydrogeological subdivision of the Plio-Pleistocene sedimentary sequence in the central Graben Block of the northern Upper Rhine Graben.

Hydrogeologische Kartierung des
Rhein-Neckar-Raumes (1987)

Hydrogeologische Kartierung des
Rhein-Neckar-Raumes (1999)

Lithostratigraphische Gliederung

Lithostratigraphische Gliederung

Hydrogeologische Gliederung

Deckschichten

Deckschichten

Deckschichten

Fig. 2. Drilling profile, gamma log and lithofacies of the
core Ludwigshafen-Parkinsel P34 (survey by D. Ellwanger
and E. Hagedorn using the profiling by M. Weidenfeller).
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