
Extensionszonen

Aktive & Passive Rifts,
Bruchausbreitung 



 Gravity anomalies in rifts



Extension without pronounced volcanism:
Rhine and Baikal rifts



Active vs. passive Rifts



Active rifting in East
Africa





Achauer et al., 1994

Teleseismic data



Active rifting: seismic refraction data indicates
anomalous upper mantle

Mechie et al., 1994; 1997; Maguire et al., 1994















Thermal processes and underplating



Conrad discontinuity



Geological Survey of Kenya, 1970

Inherited structure and first-order rift segmentation





Basement-controlled 
transfer zones



The Rheingraben Rift: a 
passive rift

















Transfer zones 



The Rhine Rift



Lake Malawi: halfgraben with 
alternating polarity

Lake Malawi









Isolated fault growth by radial tip propagation

Area affected by footwall uplift
Area affected by 
hanging wall subsidence

Plan view
Fw uplift generally < Hw subsidence



After Cartwright, Trudgill, Mansfield, 1995

Isolated fault growth by radial tip propagation: 
D-L scaling

•Fault 
development 
with 
characteristic 
bell-shaped D-L 
(displacement-
length) profiles



Wasatch Fault, Utah



Wasatch Fault, Utah
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Wasatch Fault, Utah
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Wasatch Fault array





Segment linkage model 
1. Isolated radial propagation



2. Overlapping interaction
Relay ramp

Segment linkage model



Relay ramps 
can be 
important in 
sediment supply

Sediment supply

Sediment supply

Segment linkage model



3. Through-going linkage

Abandoned splay

Breached relay ramp

Segment linkage model



• Many studies (field, sub-surface, analogue, numerical) suggest 
that extensional systems show a complex interplay of linkage and 
propagation

Volcanic Tablelands 
Dawers et al., 1993

Normal fault growth

North Sea Basin 



Sedimentation in normal-faulting environments







Streckungsmodelle,
Abschiebungsgeometrien

Von kontinentalen zu
ozeanischen Rifts

   Planar vs. listric faults







Reconstruction of
detachment horizons



Lithospheric stretching
model - pure shear
(McKenzie, 1987)

Lithospheric stretching
model - simple shear
(Wernicke, 1985)



Stretching models

Pure-shear model





Non-uniform stretching

Simple-shear model









From continental to 
oceanic rifting








