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Previous studies

* Hammond et al. (2011)
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Target area

* Dudga & Nyblade (2006)
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Previous studies

* Ruegg et al. (1975)

Active seismic
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* High velocities at 10 km depth

* Asymmetry between Northern and Southern shoulder
* No details across the rift

* No information for depth > 15 km

* Doubre et al. (2007)

Local tomography

* No information below 10 km depth
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NUBIA

Nb of stations : 33
Station spacing : 0.5 to 15 km
Time span : 11/2009 — 03/2011

Data recovery : ~ 70%

"’

Qaw

jeudi 12 janvier 12



Receiver functions

Conversions

CCP migration
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Lithospheric structure along the profile

SW

* Iterative deconvolution with pre-filtering around 1 Hz

* Number of selected RFs : 1270

* Velocity model : modified IASPEI with Moho depth at 30 km
and Vp/Vs = 1.9 in the crust
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Lithospheric structure along the profile

SW ’
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* ~10 km crustal thinning across the rift
» Complex structure beneath the rift
* Base of sediments/lava flow widely observed at ~4 km depth
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Crustal structure across the rift

SW NE

* Iterative deconvolution with Pre-filtering around 4 Hz

* Number of selected RFs : 550

* Velocity model : modified IASPEI with Moho depth at 30 km
and Vp/Vs = 1.9 in the crust
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Crustal structure across the rift

SW NE
__k/k Upper crustal
Low velocity -0 interface
body
Velocity

decrease \_ﬁ Moho

* Relatively symetrical structures in the shallow crust
* Asymetrical deeper crust with 2 dipping structures
* Major low velocity zones at 2 and 15 km depth => partial melting
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Vp/Vs analysis

PS PPS
Stack of all stations ,.- e :- B -
outside the rift : -- = - =
H oo = 25 km 1 | 5 O
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Stack of all stations
inside the rift

H =22 km

mean

Vp/Vs ~2.01

mean

Based on Zhu and Kanamori (2000)
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Noise correlation function (NCF)

Several days or months
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Examples of NCF

* Base station : ASE
e Gaussian filter : 12s
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Group velocity estimation
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Regionalization of dispersion curves
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Regionalization of dispersion curves
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Velocity-depth profile in the rift
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* Inversion of the mean dispersion curve for the rift stations
* Iterative inversion using the CPS330 tools (Hermann, 2002)
* Initial model with uniform velocity down to 22 km
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NCF vs RF
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Period (s)

NCF vs RF
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Conclusion

Technical

the lithosphere

velocity depth profile inside the rift

* Use of high station density and high frequency part of teleseismic events enable
continous imaging of major interfaces, with Receiver Functions, from the surface down to

* Noise Correlation Functions provide additionnal (and coherent) information about the

Major results

* Depth of the Moho outside the rift: ~25 km

at 12 or 22 km depth

rift - with partial melting

(~ 2 km)

Depth of the Moho beneath the rift is
ambiguous (in term of seismic velocities) : either

* Deep magma reservoir (15km depth) below the

* Fieale reservoir imaged at very shallow depths
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Examples of NCF

* Base station : ASE
e Gaussian filter : 3s
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