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Metamorphism and Dynamics of the Lhasa Terrane, South Tibet
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Abstract: The Lhasa terrane in southern Tibet has long been accepted as the last crustal block accreted with
Eurasia prior to its collision with the northward drifting of Indian continent in the Cenozoic. Thus, the Lhasa
terrane is the key to studying the origin and evolution of the Tibetan Plateau. The Lhasa terrane experienced
multistage metamorphism, which included the Neoproterozoic and Late Paleozoic HP metamorphism in the
oceanic subduction realm, the Early Paleozoic and Early Mesozoic MP metamorphism in the continent-continent
collisional zone, the Late Cretaceous HT/MP metamorphism in the mid-oceanic ridge subduction zone, and two
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stages of Cenozoic MP metamorphism in the thickened crust above the continental subduction zone. These
metamorphic events and the associated magmatism suggest that the Lhasa terrane experienced a complex tectonic
evolution from the Neoproterozoic to Cenozoic. (1) The crystalline basement of the North Lhasa terrane includes
Neoproterozoic oceanic crustal rocks, representing probably the remnants of the Mozambique Ocean derived from
the break-up of the Rodinia supercontinent. (2) The oceanic crustal basement of North Lhasa witnessed a Late
Cryogenian (~650 Ma) HP metamorphism and an Early Paleozoic (~485 Ma) MP metamorphism in the subduction
realm associated with the closure of the Mozambique Ocean and the final amalgamation of eastern and western
Gondwana, suggesting that the North Lhasa terrane might have been partly derived from the northern segment of
the East African Orogen. (3) The Lhasa and Qiangtang terranes witnessed Middle Paleozoic (~360 Ma)
magmatism, suggesting an Andean-type orogeny that was derived from the subduction of the Paleo-Tethys Ocean.
(4) The closure of Paleo-Tethys Ocean between the North and South Lhasa terranes and subsequent terrane
collision resulted in the formation of Late Permian (~260 Ma) HP metamorphic belt and Triassic (220 Ma) MP
metamorphic belt. (5) The South Lhasa terrane experienced Late Cretaceous (~90 Ma) Andean-type orogeny,
characterized by the regional HT/MP metamorphism and coeval intrusion of the voluminous Gangdise batholith
during the northward subduction of the Neo-Tethyan Ocean. (6) During the Early Cenozoic (55~45 Ma), the
continent-continent collisional orogeny resulted in the thickening of the crust of the South Lhasa terrane and the
generation of MP amphibolite-facies metamorphism and syn-collisional magmatism. (7) Following the continuous
continent convergence, the South Lhasa terrane also experienced MP metamorphism during Late Eocene (40~
30 Ma). The tectonic imprints from the Lhasa terrane provide excellent examples for understanding geodynamics
of metamorphic processes along convergent plate boundaries.
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Fig. 1 Paleogeographic maps of the evolution of the Lhasa terrane and Tethyan Ocean (after Gehrels et al., 2011)
a- , ; b- ,

a-during late Paleozoic time, the Lhasa and Qiangtiang terranes were located at the northern margin of the Gondwana Indian continent;
b-during Triassic time, following the opening of the Meso-Tethys and Neo-Tethys ocean basins, the Lhasa and Qiangtiang terranes rifted
from the northern margin of Indian continent, and began their northward migration across the Tethys ocean basins; c-during the Jurassic time,
the Qiangtang terrane collided with the Asian continent following the closure of the Paleo-Tethys ocean, and the Lhasa terrane drifted
northward following the subduction of Meso-Tethys ocean and opening of the Neo-Tethys ocean; d-during the Cretaceous time, India
continent rifted from Gondwana, and began its northward migration toward Asia following the subduction of Neo-Tethys ocean
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Fig. 2 Metamorphic map of the Lhasa terrane
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Fig. 3 Reconstruction of the East African orogen, Lhasa
and Qiangtang terranes (after Zhang et al., 2013)
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