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The Jiama, Nanmu and Lakang’e porphyry intrusions and
associated Cu–Mo–Au deposits in the Lhasa terrane of southern
Tibet were emplaced along north-trending extensional faults con-
jugate to the Yarlung-Zangbo suture zone during post-collisional
magmatism. Using zircon U–Pb, zircon (U–Th)/He (ZrHe) and
apatite (U–Th)/He (ApHe) geochronology and inverse numerical
modelling methods, we quantitatively constrain the thermal and
exhumation history of Cu–Mo–Au mineralization in the context
of continental collision and tectonic uplift processes.

The Jiama porphyry dykes have zircon U–Pb ages of 15.9 Ma,
ZrHe ages ranging from 13.9 to 14.4 Ma, and ApHe ages of 13.3–
14.0 Ma. The Lakang’e porphyry has a zircon U–Pb age of
15.7 Ma, ZrHe age of 15.0 Ma and an ApHe age of 14.6 Ma. The
Nanmu porphyry has a zircon U–Pb age of 12.9 Ma, ZrHe age
of 12.6 Ma and an ApHe age of 11.9 Ma. The zircon U–Pb ages
indicate that partial melting of the lower crust or/and subducted
continental crust was occurring throughout the mid-Miocene.
Numerical modeling of U–Pb–He data indicates that the dykes
were rapidly cooled following emplacement 2.0–2.7 km below
the paleosurface.

The ApHe data from the intrusions indicates a minimum denu-
dation rate of 130 m/my and maximum denudation rate of 230
m/my for the Lhasa terrane and the southern Tibetan plateau
since intrusion emplacement in the mid-Miocene. This compares
with previous minimum estimates by other workers of 100
m/my based on fission track data.
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Studies of mantle-derived xenoliths are important for under-
standing the composition of the subcontinental lithospheric man-
tle (SCLM), its evolution through time, and continental
dynamics. The removal or modification of the older lithospheric
mantle beneath eastern China is interpreted to be mainly a Meso-
zoic process. However, the mechanism and timing of lithospheric
thinning in eastern China have not been clearly documented.

Our recent work, focussing on peridotites with no volatile-
bearing phases, reveals other evidence of metasomatism and pro-
vides more constraints for identifying the metasomatic agent(s).

In situ Re–Os isotopic data for sulfides in mantle xenoliths
from eastern China show a wide range in Os isotopic composition,
reflecting the complexity of mantle events. The data suggest the
widespread presence of Proterozoic mantle, which has been
repeatedly flushed with sulfur-bearing metasomatic fluids since
Proterozoic time.

Detailed compositional profile analysed by electron micro-
probe show that primary olivine and clinopyroxene have higher
mg numbers (0.89–0.91), while neoblast olivine and clinopyroxene
have lower mg numbers (0.65–0.88). No significant zoning has
been found for spinel and orthopyroxene, but olivine has very dis-
tinctive composition zoning with mg number decreasing from 0.90
to 0.73 from core to rim. Feldspar- and carbonate-bearing perido-
tites, rare in other perodotite xenoliths worldwide, have been
identified. The feldspar occurs as interstitial material, but typical-
ly forms fine-grained aggregates made up of secondary olivine,
plagioclase, clinopyroxene and very small grains of Cr-rich spinel,
ilmenite. Feldspar is relative rich in titanium (0.15–0.46% TiO2).
The formation of feldspar is inferred to be due to the reaction:
sp + opx + cpx + fluid = fs + ol and indicates that the most
recent metasomatic process was related to infiltration of an alka-
li-rich fluid into the peridotites.
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