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Figure 6. (A) Stress regime and stress ratio, expressed by the Mohr-Coulomb stress
circle. (B) Fluctuation histogram of misfit angle between calculated and measured

shear stress vector.
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is the attributing of all elements that are contained by a
geological map. With appropriate software and interpolation
algorithms, data from geological maps can be combined with
geophysical data that describe the structure of the subsur-
face. Some prior studies have shown that surface data from
geological maps can be employed for 3D geological model-
ing (Dhont et al., 2005). We call this method 3D geological
mapping, indicating the geological map as fundamental for
3D geological modeling. 3D geological mapping leads to a
better understanding of 3D geometries of geological struc-
tures. Moreover, 3D geological maps can greatly enhance
communication in projects in which various disciplines
(geosciences and engineering) are working together for one
aim as in geothermal field development. The quantification
of geology by 3D geological models is crucial for multi-
disciplinary asset teams. Typically, geothermal exploration
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requires cost-efficient exploration methods. 3D geological
modeling belongs to such a cost-efficient method, because
geological maps are commonly available for many regions.
Our approach can be adapted to other regions, provided high

N
ws | quality structural geological maps are available.
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Figure 7. (A) Dilation tendency plot and (B) slip tendency plot, using the derived stress
regime from this study. The star symbol indicates poles of planes, which are both high-
ly dilational and prone to shearing, thus providing favorable structures for fluid flow.

5. Discussion and Conclusions

Stress field determination, based on kinematic indicators and
field based fault plane analysis, yields a transtensional stress
regime with a NW-trending extension direction. This agrees in
general with syntheses of Surpless (2008), who describes both,
extension and dextral shear for the central Walker Lane.

The PTB method and statistical analysis is an appropriate
method to derive the stress field from fault slip data. In con-
trast to other direct inversion methods (e.g. Angelier, 1994,
Marrett& Allmendinger, 1990), the PTB method allows the
integration of shear angle, which is governed by mechanical
properties of rock and varies in different lithologies. We used a
shear angle of 35° for granitic rock (Pauzi et al., 2008). Slip and
dilation tendency analysis indicate NW-striking, bi-modal 70°
dipping fault planes as both highly dilational and shearing. This
result explains the transtensional releasing bend along the Was-
suk Range front fault. This region might be a favorable setting
for geothermal fluid flow and should therefore be considered for
further geothermal exploration.

The newly developed 3D structural geological model can be
used for such an exploration campaign. We have demonstrated in
our study that conventional geological maps provide sufficient data
to develop a 3D geological model. Important for such an approach
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developed with earthVision (DGI). The stress field determi-
nation was carried out with TectonicsFP. The slip tendency
analysis was carried out with the software 3DStress. We
greatly thank Alan Morris for encouragement and helpful
discussions.
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