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Project Data

- Collaborative Research Programme funded by the German
Ministry for Education and Research and the Thuringian
Ministry for Science and Culture

- 5-year project, 1.1.2010-31.12.2014

- Total budget ca. 14 Mio. €

- 12 partner institutions: Universities, research institutes, local
and national government bodies, industry
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Objective

Combine different fields and
scales of research into fluids:

Zehner Meter
Meter

- Near surface: Hydrogeology /
Soil sciences

- To several km depth: Basin
analysis

Kilometer

(More) complete, multiscale understanding of underground fluid
motion in a specific region — The Thuringian basin




Geology of the Thuringian Basin mNFLUlNS

Thuringer
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Stratigraphy and hydraulic properties
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Regional cross-sections %NFLUINS
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Map simplified from 1: 200.000 Geol. Map, Thuringian Geol. Survey (TLUG)
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Sections of the Thuringian Basin
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Tasks of the structural geology sub-project

Arndt et al. :
8




Why care? mNFLUlNS

Faults exert an important control on fluid flow. They may channel fluids or
divide a basin into more or less isolated compartments

2D Numerical model

Salt Concentration

TR LL P L T A Salt upconing predominantly close to fractures
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Faults in textbooks...

Normal fault 1 Thrust fault 3
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...and faults in nature

/&INFLUINS
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Faults in nature (Il) ﬁTNFLUINS

s

Flat (décollement)

]

+,Ramps”and ,Flats”: Staircase fault trajectories; folded fault?




Faults in nature (Ill) ‘TNFLIJINS

- Anastomosing fault networks
- Fault gouge, fault breccia etc.
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Faults in nature: the humid climate misery

Limestone ridge, bedding dips away from you

Younger
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Depth-extrapolated surface geology and a new seismicline /g NFLUINS
SW NE
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Extrapolating structures to depth:
The cross-section balancing method

Use constant volume / area / length assumption to check
validity of cross-section interpretation

s Pg;;gg:ed V—/ Z}’jj//// I
4 ncined shear _

Added basement length
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Extrapolating structures to depth: The cross-section
balancing method

. Use fold shapes to infer fault geometries

Fault bend fold - The Movie
ey Rick Almendinger @ 1930

incliviclual frarmes were produced by
SIS Thiust Ramp™
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<::I (] Slow motion click the mouse to stop the movie |:>
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Extrapolating structures to depth: % NFLUINS
The cross-section balancing method

« Use constant volume / area / length assumption to check
validity of cross-section interpretations
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The Schlotheim structure as a case study
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Two contrasting balanced models %NFLUWS
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Serial balanced cross-sections
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Stratigraphic surfaces and faults ATNFLUINS
interpolated to 3D in gOcad
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Automated fitting of stratigraphic and % NFLUINS
fault surface meshes

==
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Predicting and implementing hydraulic mNFLU INS

properties: a problem of scale

Regional scale (prediction)

A

Offset aquifer
Incompletely offset aquifer

Local scale (actual situation)

Drag folding Multiple faults Fault sealed by
clay smears
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A plan for implementing geometrically leFLUlNS
and hydraulically viable faults

Constraints:

 Overall fault geometry: predictable

- Small-scale associated structures: unpredictable

- Aquifer connectivity across faults: predictable within limits
 Fault rock type: predictable within limits

In large scale models, correct hydraulic parameters will have to
be attached to faults despite incorrect geometry

Faults will be functions for spatially resolved fluid transfer
between adjacent blocks?
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Foto: M. Mller

Thank you for your attention!

/&INFLUINS
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