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Gravity anomalies in rifts
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Extension without pronounced volcanism:
Rhine and Baikal rifts
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Active rifting in East
Africa
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Active rifting: seismic refraction data indicates
anomalous upper mantle
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Thermal processes and underplating
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Inherited structure and first-order rift segmentation

a
o d
KENYA @
_50 E
;
8
2
-10° T
40°
. Western
1000 Branch E:lz::ca Eastern

25°E 30° 35° 40°

Geological Survey of Kenya, 1970




- B el bl
PYROOLASTC DEOS TS
D lan b b s L
TRAOWTES
- PLOA OO
TRACMY RS
A5
FLOOO ML
R §
PUACTAL TRACHYTIS
- WMOSUOOIN
BAGA TS
- TR WO
FLOCD OAORTES
- MOOLE OO
PUATTAL INOMOUTES

-l
oA eL TS

- LOWER WOOEN
AL TR

] s mooxs




wE a0 SEDMENT S

EABAINE T TRACMYTES
UASSY Qo) PeOnce ITES

TAMDACH SEDMENTS

Basement-conftrolled
transfer zones




OO

The Rheingraben Rift: a
passive rift
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The Rhine Rift
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Lake Malawi: halfgraben with
alternating polarity

Lake Malawi
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Isolated fault growth by radial tip propagation

Plan view
Fw uplift generally < Hw subsidence
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Isolated fault growth by radial tip propagation:

D-L scaling

*Fault /—I%ax
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After Cartwright, Trudgill, Mansfield, 1995




Wasatch Fault, Utah




Wasatch Fault, Utah




Wasatch Fault, Utah




Wasatch Fault array







Segment linkage model




Segment linkage model




Segment linkage model

Relay ramps
can be
important in
sediment supply
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Segment linkage model




Normal fault growth

 Many studies (field, sub-surface, analogue, numerical) suggest
that extensional systems show a complex interplay of linkage and
propagation
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Volcanic Tablelands
Dawers et al., 1993

North Sea Basin




Sedimentation in normal-faulting environments

Sediment transport into
basin via transfer zone
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Streckungsmodelle,
Abschiebungsgeometrien

Von kontinentalen zu
ozeanischen Rifts

Planar vs. listric faults
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Reconstruction of
detachment horizons
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A.

Brittle-ductile transition "

Lithospheric stretching

model - pure shear
(McKenzie, 1987)
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Half-graben complex

Brittle-ductile transition

Lithospheric stretching

model - simple shear
(Wernicke, 1985)
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Stretching models

Pure-shear model
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Non-uniform stretching

Simple-shear model

a Atonset of delamination

b Low-angle normal faults “fire” from delaminating layer

Multiple detachment faults

¢ Lower plate bows upwards
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d Metamorphic core complex in lower plate culmination
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mylonites formed
in a ductile shear zone
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From continental to
oceanic rifting
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TRANSITIONAL REGION RIFT VALLEY REGION
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S

e T ASTHEN@S DY EREE

N — — — — — — — —

LITHOSPHERE

—_—
NSAASA




20 Hadarba

—
o,

Width of trough (km)
=)

50 100 150 200
e Northward Distance (km)

250

BANNOCK

NEREUS

\HETIS
HADARB/AX




200+

A Spacing (km)

Jous Galapagos
EPR

| 2°N-3°S

|

I

| EPR

Continental rifts : Oceanic rifts 2°-10°N
100+ 1
EPR
20%-23°N
Juan de Fuca
Red Sea I
50~ ‘
t
Ethopia AR
| l 35°-37°N
N. Kenya | Iceland
Alar
Spreading rate (cm yr )

0- r

A L L Ll A Al

L) A L)
1 2 3 “ 5 10 20




