
See	discussions,	stats,	and	author	profiles	for	this	publication	at:	https://www.researchgate.net/publication/262646989

Lithologically	controlled	detachment	strength
and	steady	state	since	10	Ma:	Exploring	the
Alpine	wedge	using	critical	taper...

Conference	Paper	·	January	2014

CITATIONS

0

READS

16

4	authors,	including:

Hugo	Ortner

University	of	Innsbruck

68	PUBLICATIONS			311	CITATIONS			

SEE	PROFILE

Charlotte	Cederbom

Swedish	Geotechnical	Institute

25	PUBLICATIONS			384	CITATIONS			

SEE	PROFILE

Available	from:	Hugo	Ortner

Retrieved	on:	24	November	2016

https://www.researchgate.net/publication/262646989_Lithologically_controlled_detachment_strength_and_steady_state_since_10_Ma_Exploring_the_Alpine_wedge_using_critical_taper_analysis_combined_with_low-temperature_thermochronometry?enrichId=rgreq-6597d9b689cdaa98b44c15f200fc85b7-XXX&enrichSource=Y292ZXJQYWdlOzI2MjY0Njk4OTtBUzoxMDE3NTA0MzAyNDA3OTBAMTQwMTI3MDYwMTg0OQ%3D%3D&el=1_x_2
https://www.researchgate.net/?enrichId=rgreq-6597d9b689cdaa98b44c15f200fc85b7-XXX&enrichSource=Y292ZXJQYWdlOzI2MjY0Njk4OTtBUzoxMDE3NTA0MzAyNDA3OTBAMTQwMTI3MDYwMTg0OQ%3D%3D&el=1_x_1
https://www.researchgate.net/profile/Hugo_Ortner?enrichId=rgreq-6597d9b689cdaa98b44c15f200fc85b7-XXX&enrichSource=Y292ZXJQYWdlOzI2MjY0Njk4OTtBUzoxMDE3NTA0MzAyNDA3OTBAMTQwMTI3MDYwMTg0OQ%3D%3D&el=1_x_4
https://www.researchgate.net/profile/Hugo_Ortner?enrichId=rgreq-6597d9b689cdaa98b44c15f200fc85b7-XXX&enrichSource=Y292ZXJQYWdlOzI2MjY0Njk4OTtBUzoxMDE3NTA0MzAyNDA3OTBAMTQwMTI3MDYwMTg0OQ%3D%3D&el=1_x_5
https://www.researchgate.net/institution/University_of_Innsbruck?enrichId=rgreq-6597d9b689cdaa98b44c15f200fc85b7-XXX&enrichSource=Y292ZXJQYWdlOzI2MjY0Njk4OTtBUzoxMDE3NTA0MzAyNDA3OTBAMTQwMTI3MDYwMTg0OQ%3D%3D&el=1_x_6
https://www.researchgate.net/profile/Hugo_Ortner?enrichId=rgreq-6597d9b689cdaa98b44c15f200fc85b7-XXX&enrichSource=Y292ZXJQYWdlOzI2MjY0Njk4OTtBUzoxMDE3NTA0MzAyNDA3OTBAMTQwMTI3MDYwMTg0OQ%3D%3D&el=1_x_7
https://www.researchgate.net/profile/Charlotte_Cederbom?enrichId=rgreq-6597d9b689cdaa98b44c15f200fc85b7-XXX&enrichSource=Y292ZXJQYWdlOzI2MjY0Njk4OTtBUzoxMDE3NTA0MzAyNDA3OTBAMTQwMTI3MDYwMTg0OQ%3D%3D&el=1_x_4
https://www.researchgate.net/profile/Charlotte_Cederbom?enrichId=rgreq-6597d9b689cdaa98b44c15f200fc85b7-XXX&enrichSource=Y292ZXJQYWdlOzI2MjY0Njk4OTtBUzoxMDE3NTA0MzAyNDA3OTBAMTQwMTI3MDYwMTg0OQ%3D%3D&el=1_x_5
https://www.researchgate.net/institution/Swedish_Geotechnical_Institute?enrichId=rgreq-6597d9b689cdaa98b44c15f200fc85b7-XXX&enrichSource=Y292ZXJQYWdlOzI2MjY0Njk4OTtBUzoxMDE3NTA0MzAyNDA3OTBAMTQwMTI3MDYwMTg0OQ%3D%3D&el=1_x_6
https://www.researchgate.net/profile/Charlotte_Cederbom?enrichId=rgreq-6597d9b689cdaa98b44c15f200fc85b7-XXX&enrichSource=Y292ZXJQYWdlOzI2MjY0Njk4OTtBUzoxMDE3NTA0MzAyNDA3OTBAMTQwMTI3MDYwMTg0OQ%3D%3D&el=1_x_7


Geophysical Research Abstracts
Vol. 16, EGU2014-9240, 2014
EGU General Assembly 2014
© Author(s) 2014. CC Attribution 3.0 License.

Lithologically controlled detachment strength and steady state since 10
Ma: Exploring the Alpine wedge using critical taper analysis combined
with low-temperature thermochronometry
Christoph von Hagke (1), Onno Oncken (2), Hugo Ortner (3), and Charlotte Cederbom (4)
(1) Geological and Planetary Sciences, California Institute of Technology, Pasadena, USA (vonhagke@caltech.edu), (2)
Geoforschungszentrum Potsdam, Germany, (3) Institut fuer Geologie und Palaeontologie, Universitaet Innsbruck, Austria, (4)
Swedish Geotechnical Institute, Linkoeping, Sweden

Although evidence for weak detachments underlying foreland thrust belts exists, very little is known about
the lateral variations in effective strength, as well as the geological nature of such variations. Using critical
taper analysis, we show that a detailed and systematic measurement of surface slope of the Central European
Alps reveals variations in strength along the detachment, based on the argument that the Alps are close to the
critical state. We show that the basal detachment is very weak near the deformation front but strengthens towards
the hinterland. These changes in detachment strength coincide with changes of detachment lithology in the
hangingwall and footwall respectively, emphasizing the dominant role of weak shales. The very low strength
values we find in shales in the frontal part of the alpine sole detachment are caused partly by slightly elevated pore
pressures but may also require additional mechanisms of dynamic weakening.
Using the constraints on the present day alpine taper, we investigate the change in taper through time. To this end,
we produced new apatite fission track and apatite (U-Th)/He data from the Alpine orogenic front, the Austrian
Subalpine Molasse. We combine this data set with existing thermochronometry, and reconstruct the Central Alpine
pro-wedge geometry at 10 Ma. We show that the taper of the Central Alps has not changed significantly and
presumably remained close to kinematic and mass flux steady state since then. This indicates a feedback between
ongoing shortening and erosion at low rates during the Late Neogene to present.


