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Introduction

In East Africa horn, continental breakup leads to the individualiza-
tion of Nubia, Arabia and Somalia plates that occurred along the
Mozambic Ocean Suture Zone (MOSZ) that trends NNW-SSE
(Kazmin et al,, 1978, Stern 1994).

During Eocene, the evolution from collision to active sub-
duction of the boundary conditions at the northern convergent
margin of the African plate (Bellahsen et al., 2003) , coupled with
the presence of the Afar plume, helped strain localization along
the MOSZ and lead to the Red Sea sea opening (Gass, 1977) and
Nubia and Arabia's continental break up. Contemporaneously, up
to 3km of basaltic floods have been emplaced above the plume in
the Afar region (Mohr and Zanettin 1988).

During Miocene, a second episode of "pre-rift" basaltic
flood were emplaced and predates the Main Etiopian Rift opening
(MER)(Zanettin et al.,1978; Ebinger et al., 1993). The MER develops
south of the Afar region, and separates the Nubia and Somalia
plates. Different scenarii are exposed concerning the timing and
development of the MER:

1/ A northward propagation starting at 18 Ma in the south and
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B Ophiolites Ocean 2/ A southward migration from Miocene to present day (Bonini et
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al., 2005, Keranen & Klemperer 2007).

The rift presents a curved shape at angle with the direc-
tion of Somalia plate's motion, making it a prefect example to
study how the fault develops and accommodates oblique exten-
sion.
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Analogue modeling of strain partitioning during oblique rifting

The models reproduced extension of a conti-
nental crust containing a weak zone oblique
to the stretching direction (0° to 45° of
obliquity by increment of 15°, in order to
compare the analogue modeling results
with the northern, central and southern

At the end of the experiment, after 15 mm of extension, the surface of all the models
show two sets of faults: large boundary faults that develop above the weak/strong duc-
tile discontinuity and internal fault that develops in the mean time but above the
homogenous/weak ductile crust
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vector, likely as a result of the oblique reactivation of a pre- faults network that trend NNE-SSW. Numerous volcanic edifices are observed
existing deep-seated rheological anisotropy, whereas internal along the margin.
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Fieldwork along the Southwestern volcanic margin of the Main Ehtiopian Rift
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MER). The top to bottom vertical layering : . — : o y Duguna volcano is located on the rift floor and is a relatively young feature as it is Tuff ring Tuff Ring Explosion trending faults.
of the experiments consisted of brittle ° I Lo : . not affected by faults. Its western boundary is controlled by an east-dipping fault. ‘ /Maar \\2shes+bomb Suggesting that
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model each time steps.
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tained displacement field serves as a proxi
to recover the motion across each fault.
This, coupled with the dip of the faults,
obtained via the cross section allow us to
compute the paleostress tensor on each
fault plane of the model using WinTensor
(Delvaux et al., 2003).

Paleostress and fault pattern in the model

Crustal scale model (This study)
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Lithosphere scale model (Agostini et al., 2009)
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Hobitcha caldera is located on the western rift shoulder and the rift floor is affected
by a well developed fault pattern and volcanic system comprising numerous scoria
cones.

Normal faulting

The western SMER margin shows a well-developed NNE-SSW trending, SE dipping fault pattern. Paleostress
reconstruction of the least principal stress axis 03 from field data range between N30° and N105° *, displaying a wild
“dispersion” (white arrows), whereas the faults trend remain NNE-SSW (See rose diagram).

Regional mean trend of the fault

Analogue and numerical modeling

The models reproduced the extension of a brittle upper crust (quartz sand) containing a magma chamber (light
PDMS putty), lying on a decollement layer (heavy pink putty) (analogue either to a lithological interface or to the
brittle ductile transition). We test the influence of the geometry of the magma chamber (a/b ratio of the ellipse)
and the angle of the velocity discontinuity (0° to 45° of obliquity by increment of 15°). In this case the model has
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Statistical analysis of the trend of the faults has been per- D T i T We also investigate this problem by the means of 2D numerical models with the ELEFANT code (http://www.cedricthieulot.
formed. The two afford mentioned sets of faults were sepa- : “fﬁ fﬁ net/elefant.html), an improved version of FANTOM (Thieulot, 2011). Numerical modeling is a complementary tool that
rated: boundary and internal faults. The grey bar indicates 3 ,ML allows us for the monitoring the material strain and strength during the experiments. The influence of the magma

the direction of applied stretching. A first order observa- 2 | A | —> chamber viscosity (p),length (Ax) and thickness (Ay) have been explored.
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The fault pattern obtained in models is similar to the observed fault

Agostini et al 2009).

pattern in the MER. Paleostress reconstruction separating boundary
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