
l Study of Quaternary tectonic activity 

and paleoseismicity in various 

geological regions by means of 

mapping, trenching, dating, and 

geophysical surveying.

l Investigation of long-term 

morphotectonic evolution of studied 

areas as well as their thermal history.

l Investigation of fault characteristics, 

kinematics, and reactivation 

processes during geological history 

including fault rocks studies and their 

dating, and alteration processes.

l Regional geodynamic evolution 

based on a multidisciplinary 

approach comparing tectonic 

processes, volcanism, sedimentation, 

denudation, and geomorphological 

development.

l Acquisition of data on geological 

conditions for hazard assessment.

l Analyses of post-Cretaceous tectonics 

on dated volcanic rocks.

l Application and testing of various 

geophysical methods for the 

identification of subsurface structures 

  

DEPARTMENT OF NEOTECTONICS 
AND THERMOCHRONOLOGY

MAIN SCOPE OF RESEARCH

THEMATIC  
RESEARCH FOCUS

l NEOTECTONIC AND LONG-TERM 

LANDSCAPE EVOLUTION

l ACTIVE TECTONICS AND PALEOSEISMICITY

l FAULT ARCHITECTURE, KINEMATICS AND 

STRESS FIELD DYNAMICS

l DYNAMICS AND LONG-TERM EVOLUTION OF 

SLOPE DEFORMATIONS

l THERMOCHRONOLOGICAL DATING OF LOW-

TEMPERATURE GEOLOGICAL PROCESSES BY 

U-Th/He

(fault detection, landslide internal 

structure, etc.).

l Long-term development of slope 

deformations with regard to 

structural conditions (using complex 

geomorphological, geotechnical, and 

geophysical surveys).

l Monitoring of fault displacements on 

active faults within plate boundaries 

(California) as well as in the intraplate 

Bohemian Massif (Czech Republic).

Mariánské Lázně Fault zone cutting and deforming Pliocene and  
Quaternary sediments exposed in the trench at the Kopanina site  
in West Bohemia



ACHIEVEMENTS

Displacement monitoring on the 
Superstition Hills Fault, California, using 
a TM71 mechanical dilatometer with 
automated data recording

Geode seismic system used to examine the 
structure and elastic properties of rocks

KEY RESEARCH 
EQUIPMENT
l ARES I and ARES II automatic resistivity 

systems (GF Instruments, CZ)

l Geode 24-channel seismograph 
(Geometrics)

l CMD Explorer conductivity meter (GF 
Instruments) 

l Ramac X3M ground penetrating 
radar system (Malå GeoScience ) – (in 
collaboration with Charles University, 
Prague)

l The Alphachron™ automated helium 
thermochronology instrument

l Wilfley gravity separation table 

l BB50 Retsch jaw crusher

l Fritsch autosieve system

l TM71 optical-mechanical dilatometer

l	Neotectonic and long-term landscape 
evolution
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Perspective drawing of staircase-like 
arranged faceted spurs along the Czech 
portion of the Sudetic Marginal fault (a) 
and 3D view of digital elevation model with 
facets around Uhelná village (b)
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Wilfley shaking table is used for gravity 
mineral separation from suspension

The AlphachronTM automated helium 
thermochronology instrument is a turnkey 
system for the automated extraction and 
measurement of radiogenic helium from 
mineral samples

ERT measurements using the ARES resistivity 
system. Searching for the Sudec Marginal 
Fault - its location and trace at Bílá Voda site

Conductivity measurements using the 
CMD Explorer serve as a powerful tool for 
determining the areal extent of sedimentary 
features (e.g. alluvial fans, colluvial deposits, 
etc.)

Malå Ramac system (100 MHz antenna) 
- ground penetrang radar is used for deter-
mination of sedimentary layers or extent of 
alluvial fans
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The Kopanina trenching site at the 
Mariánské Lázně fault where Holocene 
faulting was proven.

Ortuño M., Corominas O., Villamor P., Zúñiga 
R.F., Lacan P., Aguirre-Díaz G., Perea H., 
Štěpančíková P., Ramírez-Herrera M.T. (2019): 
Evidence of recent ruptures in the central 
faults of the Acambay graben (Central 
Mexico). Geomorphology 326, 17–37.

Rockwell T.K., Masana E., Sharp W.D., 
Štěpančíková P., Ferrater M., Mertz-Kraus 
R. (2019): Late Quaternary slip-rates for 
the southern Elsinore fault in the Coyote 
Mountains, southern California from 
analysis of alluvial fan landforms, clast 
provenance, soils, and U-series dating of 
pedogenic carbonate. Geomorphology 326, 
68–89.

Rockwell T.K., Fletcher J.M., Teran O.J., 
Hernandez A.P., Mueller K.J., Salisbury 
J.B., Akciz S.O., Štěpančíková P. (2015): 
Reassessment of the 1892 Laguna Salada 
Earthquake: Fault Kinematics and Rupture 
Patterns. Bulletin of the Seismological 
Society of America 105 (6), 2885–2893.

Bábek O., Briestenský M., Přecechtělová G., 
Štěpančíková P., Hellstrom J.C., Drysdale R. N. 
(2015): Pleistocene speleothem fracturing 
in the foreland of the Western Carpathians: 
a case study from the seismically active 
eastern margin of the Bohemian Massif. 
Geological Quaterly 59 (3), 491–506.
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l	Seismic hazard
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Peak ground acceleration of the 8 October 
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Conceptual geological cross-section 
through the Hranice Abyss and Carpathian 
Foredeep: (a) situation during the early 
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l	Long-term development of slope 
deformations
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Resistivity inversion results showing the 
individual fault strands as continuous 
conductive features (warmer colours).
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Slickensides cutting basaltic lava flows  
of Pliocene age (5 Ma), the Kozákov Hill area
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