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Continental Spreading Boundaries

» Baikal Rift Zone




Continental Spreading Boundaries

» Great Rift Valley
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Continental Spreading Boundaries

» Basin and Range?

Geologic Map of
Nevada (USGS)



History of EAR

» QOceanic spreading rates from the Red Sea and Southwest
Indian Ridge (Jestin et. al., 1999)




History of EAR
» QOceanic spreading rates from the Red Sea and Southwest
Indian Ridge (Jestin et. al., 1999)

» Addition of GPS angular velocities and slip vectors (Calais et.
al., 2006)

» More GPS angular velocities (Saria et. al., 2014)
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History of EAR

» More GPS angular velocities (Saria et. al., 2014)
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Regional Setting

> African superswell
supporting topography in
the region (Ritsema et. al.,
1998)

shear velocity variation 4%
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Figure 1. (top) Map indicating the location of seismic
stations (triangles) and earthquakes (stars) used in this
study. The dashed line indicates great circle arc A~
A" (bottom) Mantle cross- le:ﬁomnlongA wy
models 516u618 (Liu and Dziewonski, 1997], s12wm13
S e o, 1994], 16530 [Masers ot al. 1996}, and sg94
[Grand, 1994). ‘The solid ines su on the cross
sections represent § and ScS ray paths from events in
the Sandwich Islands and Hindu Kush regions to station
MBWE in the center of the Tunsanis Network. Dusbed
lines represent S and SKS path from an event in
Drake Passage to this station.



Regional Setting

» Western branch
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Regional Setting

» Eastern branch
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Current Best Fit Model
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Figure 3. {a) GPS observations and kinematic block model predictions in the central part of the East African Rift. (b) Residual velocities (model minus observation).
Error ellipses are 95% confidence.



What's Going on Underneath?

Focused diapiric upwellings
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Figure 3. Proposed model where passive upwelling of astheno-
sphere in mantle beneath Afar, Ethiopia, gives rise to melt-filled
mantle above 75 km (Rychert et al., 2012), with melt oriented at rift
axis causing significant seismic anisotropy (Kendall et al., 2006;
Gao et al., 2010) and large velocity anomalies. Superimposed on
this are focused diapiric thermal upwellings. These focused anoma-
lies cause enhanced melting at three locations: triple junction (TJ),
Nabro volcano (NV), and western margin (WM).



What's Going on Underneath?
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