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In order to have an in-depth control, we gathered available geophysical
data from Eastern Africa.The initial crustal thickness is approached by
looking at surrounding non-rifted area on a model based on gravity
data (Tedla et al.2010) and is estimated to be at 45km.
Lithospheric thickness is also available and as been obtained from a
combination of surface-wave and body-wave tomographies (Priesltey
and Tillman 2009).To begin with a classical thickness of 120 km for the

The rheological behavior of the whole lithosphere can be approached
looking at its elastic thickness Te (obtained by the mean of topography
and Bouguer anomaly data)(Perez-Gussinyé et al., 2009). The Te of the
East african lithosphere shows basically two areas: 1/ north of the rift, in
the Afar area, where therrift is itself a zone of low Te compare to the sur-
roundings,and 2/ the central part of the rift that show the Tanzania
craton and its surrounding in blue shade showing a high Te whereas the boundaries of the cratons have
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continental rift: a comparison between Rio Grande Rift and Main Ethiopian Rift.
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The setup of our reference model is 2D and consist of a 120km lithosphere containing one suture zone
(modeling the North of the East African rift) and two suture zone (for the South of the rift). The suture is
implemented in the model thanks to zone of least strength that affects the whole lithosphere (Green
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The model of the South-Western America crust and upper most mantle has been obtained from receiver function (Shen and
Rotzwoller and Shen et al., in progress) and the Moho depth is deduced from Pn arrival times on USArray (Julliam et al., 2000).The
initial state of the lithosphere before rifting can be approach by looking at the northern cross section AA', where the Rio Grande
Rift did not developped.The Rio Grande Rift developped at the interface between a Western hot delaminated lithosphere and
cold cratonic lithosphere to the East. The setup of our reference model is 2D and consists of a 120km lithosphere.The East-West
profile of our lithosphere is closely inspired by the cross section AA'. The first western part of the model consist of a delaminated
"hot" lithosphere (red line on the strength profile) whereas the eastern part of the model consist of a cratonic "cold lithosphere”
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8271 Main continental rifts

Contientntal rifting leads to break up, and is therefore a EaSt African rift

key process in plate tectonics. Understanding the proces-

ses of strain localization and partitioning in such tectonic \ ARABIA
context appears to be essential. Earth dynamic processes
such as subduction, continental collision and continental
rifting affect the whole lithosphere. This results in introdu-
cing heterogeneities at lithosphere scale in terms of com-
position, temperature, structure enhancing regional
strength variations. These heterogeneities strongly
control the deformation pattern as they act either as weak
or strong zone within the lithosphere. Rifts development

From North to South, the East African rift is composed from north to south: the
Main Ethiopian Rift (MER), the Kenya Rift, the eastern and western of the bran-
ches that surrounds the Tanzania craton (Map after Krome et al 1983).

In east Africa horn, continental breakup that leads to the individualization of
Nubia, Arabia and Somalia plates 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 subduction of the boun-
dary 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,

. n . . N 1977).

is controlled by such heterogeneities. A deep investiga- During Miocene, a second episode of "pre-rift" basaltic flood emplaced
tion of the controls of initial heterogeneities and the in- AMALIA (Zanettin et al.,1978; Ebinger et al., 1993) and predates the opening of the
fluence of boundary conditions on rifting is required to ‘ Main Etiopian Rift (MER), south of the Afar region, that separates the Nubia

understand the mechanics of continental rifting and its
evolution toward drifting or its abortion. We propose here
to investigates two natural examples by the means of nu-
merical modelling, carried out with ELEFANT (http://www.
cedricthieulot.net/elefant.html), an improved version of
FANTOM (Thieulot, 2011). We present here a preliminary
study of the main controls affecting continental rifting in
various regions. The final and non acheived yet goal of
this study is to investigate theses problems in 3D.

and Somalia plates.

The western and eastern branch of the East African Rift starts to open at the
same time and (12-10 Ma) (Baker, 1987, Ebinger, 1989, Ebinger et al., 1997),
and is still in its early stage of development contrary to the MER that is close to
beakup is its northern part.
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Rio Grande Rift

The Rio Grande Rift is an active zone of extension separating the Colorado
plateau from the Great Plains from the Southern Rocky Mountains (North) to
the Basin & Range (south) (Map after Golombek et al., 1983, USGS GIS data-
base).

The area consist of the upper plate of the Farallon subduction zone (cross
sections modilied after Liu and Stegman 2011). Dynamic of subduction and
deformation of the upper plate are closely linked. Since Eocene, the subduc-
tion started to retreat and the upper plate is first affected by wide type rif-
ting: the basin and range developped till Mid Oligocene (30 Ma).

Then, extension switch from wide to narrow rift in the Rio Grande Area. The
early rifting stage started in mid-Oligocene (30 Ma). Opening continued
during late Miocene (10 Ma). The rift is still active these days (Seager and
Morgan, 1979, Manley 1979).
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At the onset of the experiment, the temperature gradient between the western delaminated lithosphere 120 |
and the eastern cold lithosphere is steep. After 5 Ma of extension, deformation is localized to the west of the ’
boundary between the two lithospheres (in the hot lithosphere).The structural inheritance is controlling the
development of a rift, analogue to the Rio Grande Rift.
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