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Mysteries

* \What causes the N-S rifts?

* \What causes lower crust and
mantle earthquakes?

* What happens to the Indian
mantle lithosphere (IML)
after collision?
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Results: Pn velocity
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Surface-wave tomography
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Rayleigh waves:
Group and phase dispersions
from ambient noise (10-70 s)

Group dispersions from
earthquakes (10-140 s)
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Stronger gradient cause greater dispersion




S-velocity model from Bao et al. (2015)
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Implications
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Cross-sections along
the 4 IML segments
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Correlation with Indian
basement ridges and
megathrust earthquakes
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Proposed Model
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Yin (2000) argued surface
rifting in Himalaya and south
and central Tibet must have
involved mantle lithosphere

Middle-Late Yanshan granite  AKS: Ayimaquin-Kunlun suture
phCl M Early Himalayan granite JS: Jinshajiang suture

IZ] Small-volume granite(Eocene) BNS: Bangong-Nujiang suture

(& porphyry intrusion IYS: Indus-Yarlung-Zangbo suture
Thrust belt GCT: Gangdese central thrust belt
@ Rift(graben basin) RZT: Renbu-Zedong thrust
E Normal fault THS: Tethyan Himalayan sequence
= Detachment fault TTS: Triassic-Tertiary voleanic-
. sedimentary sequence
Sample site

XFB: Xigaze forearc basin
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Distribution of Miocene adakitic
extrusive rocks in southern Tibet
(from Hou et al., 2004, 2006)




Conclusions

High-resolution P and S images suggest that the subducted IML is torn
Into at least 4 pieces, with different angles and northern limits

Deep earthquakes in the lower crust and mantle are located almost
exclusively in high-velocity part of the Indian lithosphere

Tearing of the IML provides a unified mechanism for late Miocene and
Quaternary rifting, normal faulting, and deep earthquakes in southern and
central Tibetan Plateau

The deformation of the crust and mantle lithosphere is strongly coupled
In southern Tibet

The lateral extent of potential megathrust earthquakes may be limited by
the segment boundaries



