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Do You Separate Sets of Reactivated Faults Manually?

Markéta KERNSTOCKOVA and Rostislav MELICHAR

Institute of Geological Sciences, Faculty of Science, Masaryk University, Kotlaiska 2, 611 37 Brno, Czech Republic

Faults are brittle structures which are formed as the response to
stress in the upper crust. Due to variation of the tectonic stress field
in time, faults are frequently reactivated in subsequent stress phas-
es. The fault-slip data set is heterogeneous if the slips recorded on
the fault planes occured in multiple tectonic phases with different
stress fields. The principle of inverse method in paleostress analy-
sis is to find an optimal stress tensor by using fault-slip data measu-
red in deformed rocks. But to use the inverse technique a homoge-
neous fault-slip data set is required, which means a group of faults
activated only in one specific tectonic phase. The stress calculated
by applying the inverse method on heterogeneous data does not
characterize the real stress situation.

A new computer program was made to identify individual pa-
leostress phases and to determine paleostress tensors from hetero-
geneous fault-slip data. The possible stress tensor solutions are
calculated from the orientation of the fault planes and from the
striations and sense of slip. The fault-slip data are combined into

four-element groups and the reduced tensor (e.g., shape and orien-
tation of the stress ellipsoid) is calculated for each group. Group
with four homogeneous fault-slip data provides the true results
wich characterize the real paleostress conditions. The stress ten-
sor calculated for heterogeneous four-fault group is not reliable.
These results were visualized using lower hemisphere equal-area
projection in which these true and false results can be easily dis-
tinguished. Projections of directions calculated from heterogene-
ous data sets — false results — are dispersed whereas the true re-
sults obtained from homogeneous data are grouped in clusters. In
case of large number of fault-slip data analysed, the computer pro-
gram is needed to identify the density of solutions. Density maxi-
mum indicates some of possible directions of considered principal
stress. The number of such clusters represents a number of paleo-
stress phases. The introduced software has useful application in
the study of striated faults. Development of the program was sup-

| ported by the grant project GA AVCR TAA3013406.



