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Subsurface mapping in the Bavarian Foreland Molasse Basin

Motivation

The Bavarian Foreland Molasse Basin (BFMB) is Germany‘s most important deep
geothermal energy play. Deep geothermal energy can deliver a significant
contribution to green heating. In addition the BMBF also offers oppertunities to store
hydrogen and CO,, both of which are important future technologies to master the
energy transition and to minimize the CO2 footprint. Thereby, mapping and
characterization of the subsurface of the BMBF by the means of interpretation of
seismic reflection data and its integration with existing well data is a key step
towards an efficient and safe employment of these technologies. In the framework
of our research project GeoChaNce, funded by the Bavarian Environmental Agency,
we offer several exiting Master thesis topics in subsurface mapping.

Tasks and requirements
o Structural and stratigraphic interpretation of 2D and 3D seismic reflection data
o Correlation and integration of seismic and well data

o Requirements: Interest in geology, geophysics and 3D geology of the deeper
subsurface

o Work type: Office only (work place is in GTT-offices in RiWa 3, Munich)

o Context: The master thesis is linked to several research projects related to deep
geothermal energy.

Supervisor(s)
Enzo Aconcha (enzo.aconcha@tum.de)
Florian Duschl (florian.duschi@tum.de)
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Overpressure modelling in sedimentary basins TI.ITI

Motivation

Overpressure is the excess pressure above normal hydrostatic pressure.
Quantification of overpressure is important for reservoir characterization,
production, seismic processing, well planning and safe drilling, but also for
understanding the structural evolution of sedimentary basins.

Possible sedimentary basins of interest: Upper Rhine Graben, Po-Basin, Vienna
Basin, Sichuan Basin, ...

Tasks and requirements
o Literature review on basin stratigraphy, structural evolution and geomechanical
(pressure, stress) and petrophysical (porosity, permeability) properties

Build dynamic 1D and 3D basin models

Investigate different petrophysical configurations for overpressure generation
Requirements: Interest in geology, modelling and deep geothermal energy
Work type: Malnly office (modelling), but optional field and lab work Fig. 5.1 Global occurrence of overpressure zones taken from Bigelow (1994a, b) and physical world map of

Context: This work is part of the World Pressure Map (WPM) project of
TUM.GTT
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Supervisor(s)
Michael Drews (michael.c.drews@tum.de)
Florian Duschl (florian.duschl@tum.de)
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Microstructural strain analysis in sandstones from the North Alpine Thrust Front TI_ITI

Motivation

Microstructural analysis on clastic sedimentary rocks can help to determine amount and
local range of deformation along a major thrust front. In this context, the microstructural
deformation of (quasi-)spherical detrital particles like rounded sand grains can be used to
a) identify direction of paleostress tensors, and b) provide information on the amount and
range of deformation within the folded rock units. Therefore, thin sections of core and
outcrop sandstone samples from the Foreland Molasse and the Subalpine Molasse in
Bavaria are analysed using different microscopic methods. In addition, finite strain
analysis is applied to quantify deformation features.

Tasks and requirements

o Perform microscopic analyses (standard/digital petrographic microscopy, optional:
cathodoluminescence microscopy) on thin sections and identify microstructural
deformation features (microfractures, pressure solution features)

o Quantify amount of deformation and determine paleostress tensors using finite strain
analysis (Fry, Rf/g) in 2D/3D

o Requirements: Interest in structural geology, labwork and statistical analysis
o Work type: 60% lab work, 40% statistical analysis/modeling

Supervisor(s)
Florian Duschl (florian.duschl@tum.de)
Michael Drews (michael.c.drews@tum.de)
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Physical properties of Subalpine shale detachments

Motivation

The Subalpine Molasse is the transition zone between the Northern Alps and the
North Alpine Foreland Basin with complex structural geology and several shale
detachments. The physical properties of these detachments are of fundamental
scientific interest to understand the evolution of the Subalpine wedge, natural
seismicity and the stress field in the North Alpine Foreland Basin.

Several wells have been drilled through and cored these detachments, but have
never been analysed for their petrophysical properties. In this topic you would
measure basic properties such as density and porosity to understand the
compaction state of shales from the Subalpine wedge, the detachment and
stratigraphical counterparts from the foreland basin part.

Tasks and requirements

o Detailed structural sample description and correlation with geophysical well logs
and pre-interpreted (seismic) cross-sections

o Measuring of density and porosity

o Interpretation of results in the subregional geological context using MS-Excel
and ArcGIS

Supervisor(s)
Michael Drews (michael.c.drews@tum.de)
Florian Duschl (florian.duschl@tum.de)

Geothermal Technologies | TU Miinchen
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Drilling Hazards in Bavarian Molasse Basin

Motivation

40% additional cost due to geological drilling risks and
if pore pressure and stress is not known
Understanding the subsurface is key to mitigate these
risks and to formulate guidelines and best practices

Tasks & Requirements

Post-drill analyses of deep geothermal wells in the
Molasse Basin

Generation of a drilling hazard map

Reequirements: Reservoir geomechanics course

Supervisor(s)
Michael Drews (michael.c.drews@tum.de)

Geothermal Technologies | TU Miinchen

TUTI

" [zaager]

1.6-1.8 g/cm?

1.8-2.0 g/cm?

4

N,
i

1
3

Augsburg

Lech

Fastern:

- Alp

km 100

£)
), 1 more project
ds/?q 3 outside of map
@ao--(b},
8 1.
I*gb
(o]
12
18
& 1
/@
Salzburg
- 1
5y )
\\\t)

Jurassic

Chattian -

> 1T n) e T

e

J

%"\ Rupe!ia.n. - :"h; i

v/ 4
e —~r

2

Cgamermn AP (d)
TE

7 =\
/ A
\\

- ¥
Cretaceous m‘},,\ B
- = 2Bl

/
LF

“fEastern

5 e

T (o)



mailto:vorname.nachname@tum.de

	TUM.GTT Master thesis topics, 2026
	Subsurface mapping in the Bavarian Foreland Molasse Basin
	Overpressure modelling in sedimentary basins
	Microstructural strain analysis in sandstones from the North Alpine Thrust Front 
	Physical properties of Subalpine shale detachments
	Drilling Hazards in Bavarian Molasse Basin

