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Since the Paleogene, the interac-
tion between Rhenish (NNE-SSW 
striking) structures and WSW-ENE 
striking faults associated with 
Permo-Carboniferous Troughs in 
the subsurface became intensified at 
the southern end of the Upper Rhine 
Graben. Among these faults, the 
Kandern-Hausen-Fault (KHF) and 
the Wehratal Fault (WF) separate the 
Permo-Mesozoic sediments of the 
Dinkelberg Block from the crystalline 
Black Forest (Fig. 1). 

The kinematic interpretation of the 
KHF is mainly based on geological 
maps as well as on conceptual mod-
els concerning the development of 
the adjacent Dinkelberg and the Jura 
(e.g. Laubscher, 1982, 2004). Only a 
few outcrops permit a good view of 
the KHF. For this reason neither its 
tectonic history nor its kinematics are 
well known.

New insights into the seismic his-
tory of the KHF, provides an integra-
tion of fission track data, microstruc-
tural analyses and structural, sedi-
mentological and geomorphological 

investigations. 
Fault-slip data were collected at 

four localities. Outcrop-scale faults 
in basement rocks along the KHF 
reveal predominantly subhorizontal 
fault striations. Near Kandern, slick-
ensides are N-S-oriented and further 
E, slickensides are mostly gently W- 
to WSW-dipping. Since unequivocal 
shear sense criteria and overprinting 
relationships are rare, more data are 
required to unravel the kinematics of 
the KHF.

Geomorphologic investigations 
of longitudinal river profiles provide 
good information about the recent tec-
tonic activity, as they respond imme-
diately to uplift or subsidence. Such 
longitudinal profiles were built for 
rivers of the southern Black Forest. 
The profile of the river Wiese, which 
crosses the KHF, is very regular, sug-
gesting that no movement occurred 
along this fault in recent times.

Sedimentary field observations 
from adjacent areas are closely re-
lated to active tectonic phases of the 
eastern Rhine Graben major fault and 

the KHF.  
The spatial distribution of Per-

mian and Tertiary sediments together 
with flow indicators, pebble petrog-
raphy and facies changes near by the 
KHF document subsidence phases of 
the Dinkelberg block in the Upper 
Permian, in the Lower Oligocene and 
in the Mid Miocene.  

Microstructural analysis of sam-
ples from KHF cataclasites of the 
Wehratal and the Kandern area were 
conducted. Exhibit a grain size distri-
bution nearly identical to that of major 
Tertiary Earthquake zones (e.g. older 
parts of the San Andreas Fault Zone; 
Sammis et al., 1987). Within the fault 
gouge, two deformation phases can be 
determined; the younger phase con-
sists of clasts formed by cataclasites 
from the older phase. The older phase 
shows quartz grains, deformed at or 
just below the transition of frictional 
to viscous behavior at temperatures 
of 250 - 280 °C (Stipp et al. 2002). 
The older cataclasites are cut by bar-
ite veins, which are not found in the 
younger cataclasites. 
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Figure 1 Location of the Kandern-Hausen Fault
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Microstructural investigations 
of the younger deformation phase 
show that feldspar is more intensively 
fractured than quartz. Biotite displays 
brittle deformational behavior by 
kink-folding and fracturing, especial-
ly in the Kandern outcrop. In quartz, 
undulatory extinction is absent. These 
features indicate that deformation 
took place at very low temperatures. 
The samples taken from the Wehratal 
outcrop show a carbonate-rich matrix 
and carbonate veins. Faulting might 
have been related to hydrofracturing 
here. 

Fission track analyses of zircon 
allow a clarification of the thermo-
chronological history of fault re-
lated cataclasites (Tagami, 2004). 
Additional samples from the adjacent 
lithologies were collected for fission 
track analyses on zircon and apatite. 

Preliminary results describe three 
heating phases till ~180°C – ~290°C 
in the Lower Jurassic, Upper Eocene 
and Upper Miocene. These tempera-
tures suggest related tectonic activ-
ity and/or hydrothermal events at the 
KHF.
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