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Age and petrogenesis of magmatic rocks from Jiaduobule skarn Fe-Cu deposit
in Tibet: Evidence from zircon SHRIMP U-Pb dating, Hf isotope and REE
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Abstract

Located in the central part of the Lhasa terrane, the Jiaduobule skarn Fe-Cu deposit occurs in the contact
zone between a biotite monzogranitic body and the marble of Permian Xiala Formation. The zircons from biotite
monzogranite are typical magmatic zircons, which can be divided into four groups based on their characteristics.
SHRIMP U-Pb dating of the fourth group zircons yields the age of (50.9 = 1.8) Ma, which represents the crys-
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tallization age of biotite monzogranite, showing that the rock was formed in the main collisional period of Indo-
Asia continental collision process. The fourth group zircons have intermediate " Hf/'7Hf of 0.282 523 ~
0.282 864, ey(z) of —7.72~ +4.29, model age of crust TSy from 851 to 1 618 Ma, high > REE of 351~
2 198 pg/g, varying (Yb/Nd)cy from 11 to 506 and 3Ce of 1.21~65.58, and low 6Eu (0.09~0.33), indi-
cating that the rock was formed from a mixed magma between the partial melting materials of the Mesoprotero-
zoic upper crust of Indian continent and asthenospheric mantle. These data suggest that the magma was derived
from a mixing process between the asthenospheric mantle fluid and the partial melting material of the upper
crust, which was motivated by the asthenospheric mantle upwelling through the break-off of the Tethyan
oceanic slab from the Indian continental crust after the steep and deep subduction of Indian continental crust with
Tethyan oceanic slab into LLhasa terrane in the main collisional orogenic epoch of the Indo-Asia continental colli-
sion. The mixed magma produced fractional crystallization in the magma chamber and then intruded upward to
form the biotite monzogranite.

Key words: geochemistry, zircon U-Pb age, Hf isotope, REE, biotite monzogranite, Jiaduobule Fe-Cu de-
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Fig. 2 Cathodoluminescent images of zircon grains from biotite monzogranite in the Jiaduobule Fe-Cu deposit
A B. Dark gray core of the first group zircons in the gray second group zircons C. Euhedral fragment of the second group zircon surrounded by the
dark gray third group zircon and the fourth group zircon with oscillatory zone D. The second group zircon with oscillatory zone E F. The third
group zircon with wide growth zone and corroded pit on the edge and the external gray zone of the fourth group zircon G~]J. The fourth group
zircon with sector zone K L. The fourth group zircons with sector zone and the last dark gray zone M. Poikilotopic texture of the last stage dark

gray zircon of the fourth group N. Last stage dark gray zircon of the fourth group
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Fig. 3 SHRIMP U-Pb zircon concordia diagram of biotite monzogranite in the Jiaduobule Fe-Cu deposit
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Fig. 5 Chondrite-normalized REE patterns of zircons from biotite monzogranite in the Jiaduobule Fe-Cu deposit
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