Leibniz Institute for
Applied Geophysics

fIA

Baden-Wiirttemberg
REGIERUNGSPRASIDIUM FREIBURG
Landesamt flir Geologie, Rohstoffe und Bergbau

e
The Heidelberg Basin Drilling Project

= Landesamt e

fur Geologie und Bergbau Rheinland-Pfalz

— Exploring one of the most complete successions of mid-continental Quaternary in Central Europe —

SCIENTYFIC DRILLING Gabriel. G.

The Heidelberg Basin (HDB), located in the northern part of the Upper Rhine Graben
(Germany), hosts one of the thickest and most complete successions of Plio-/Pleistocene
sediments in continental Mid-Europe. Since Late Pliocene / Early Pleistocene, the River Rhine
has acted as the only drainage system that connected the Alps with Northern Europe,
especially the North Sea. The ongoing subsidence of the Upper Rhine Graben offers a unique
potential for continuous sediment accumulation and preservation. Especially the Heidelberg
Basin, as the distal sediment trap for alpine sediments, defines a key location to understand
the glacial evolution of the Alps since Late Pliocene. With the aim to establish a reference
profile of Quaternary stratigraphy of the region north of the Alps, that must be discussed In the
context of the 4-D basin evolution, the Heidelberg Basin Is Investigated by new cored
boreholes at three different locations. Each borehole is between 300 m and 500 m deep.

| — inneralpine ice stream net during last ice advance

Il — landsystem of glacial basins at the alpine margin (blue — covered by ice during
the last advance; green — Wirm maximum; red — Riss maximum; dark brown —
most extensive ice advance)

lIl — Hochrhein Valley

IV — Upper Rhine Graben resp. lowlands (green — alpine input; orange — local input;
hatched — mainly local, but with alpine signal)

V — classical alpine type region of the Quaternary

The location of the HDB provides most suitable conditions:

O = Oberrhein-Graben

e | e any location just north of the Alps provides few potential
Ahictdacs for sediment preservation
e any location close to the North Sea iIs strongly affected
by multiple sea level changes
e the Heidelberg Basin serves as most distal trap for fine
sediments of alpine origin in the Upper Rhine Graben
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Geophysical Pre-Site Surveys

waed Prior to the research boreholes in Viernheim and ...
Heidelberg geophysical pre-site surveys were perfor- mm -«
STADT ) [ 210-270m
med. In the area of the HDB the strongest negative
a gravity anomaly of the entire Upper Rhine Graben is
2 observed (top left), hinting at anomalously thick sedi- —

ainzl—

— seismics (top right), new reflection seismic profiles
contributed significantly to the decision about the
borehole locations. In the city of Heidelberg for the
8first time the depocentre of the HDB, as indicated by :/ /
additional subsidence compared to its surroundings, cim;afﬁlf”?',f},
was mapped (bottom right). At the Viernheim location /~%
the seismic survey revealed several faults (bottom/ . |

sk |oft), But these faults are mainly restricted to depths
W e 40 20 o amea greater than 225 m.
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At all three borehole locations core recovery and core quality are good. More fine sediments
were found than expected prior to the drillings. Therefore, a sufficient amount of appropriate

material i1s available for detailed laboratory investigations. _
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Completeness / Resolution of Sediment Successions

First investigations of the core material confirm — M Wiirm
that the depocenter of the basin is located |“m | |7E- Eemium piss
close to the eastern main fault of the Upper I - ‘*ﬁ k 3 osteiniom
Rhine Graben. The pollen data of the deepest | £ | . } ——g
borehole 'Heidelberg' (right) revealed a pollen | =2 Eg— o |
assemblage at 500 m depth that is interpreted | ,;3 ? !:— pevelm
as Tiglium. In the sense of climate stratigra- | & o — Menapium
phy, the sediment succession seems to be E mf =2 e Weaalium
complete. Glacials and interglacials are found = = ,V )
in superposition along one profile — a unique | = ;L‘D | |
situation for western Europe. The combination ol 7~ Eburonium
of several boreholes in the HDB even impro- = R —
ves the situation. Preliminary estimations of | % <
the sedimentation rate (bottom) suggest, that it § ‘5 =
is not constant throughout Quaternary, but | L | aj’] N i
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Core Material Future Activities

The new core material and the complementing geoscientific data will be investigated by an
Interdisciplinary approach that combines methods from geology, geophysics, geochronology,
palynology, sedimentology etc. as it was (preliminarily) already successfully done with the
cores of the Ludwigshafen P34 borehole (bottom). These efforts will results In a reference
profile for the Quaternary north of the Alps that can be discussed in the context of the 4-D
basin evolution and the control of sedimentation by climate and tectonics.
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