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Abstract: Bimodal volcanic rocks are of considerable significance in exploring specific tectonic evolution and
information related to their geodynamic background. This study concentrates on a set of recently identified bimodal
volcanic rocks in the Karda area of Shannan Prefecture, Tibet. A comprehensive analysis was conducted, including
petrography, geochronology, whole-rock geochemistry, and Sr-Nd-Pb isotope analyses. The basic endmember of the
bimodal volcanic rocks of the Zhela Formation is basalt, while the acidic endmember is rhyodacite. The zircon U-Pb
age of the basalt is (132.4 + 2.6) Ma, while the rhyodacite has zircon and monazite U-Pb ages of (133.6 = 2.8) Ma and
(136.1 £ 1.5) Ma, respectively. The above U-Pb isotopic ages are consistent within the errors, suggesting that the
bimodal volcanic rocks of the Zhela Formation formed in the Early Cretaceous. The basalt has high contents of Ti, P,
Nb, Ta, Y, and LREE, and is depleted in elements such as Rb and K. The average value of (87Sr/868r),- and &yy(?) is
0.705 56 and 1.56, respectively. The aforementioned geochemical compositions indicate that the basalt is similar in
characteristics to OIB-type basalts, which originate from the partial melting of spinel-garnet lherzolite. The rhyodacite
is a silica-rich, peraluminous calc-alkaline series, characterized by LREE enrichment and a depletion in elements such
as Sr, Ti, and P. The rhyodacite also presents an obvious Eu negative anomaly and a high 10 000Ga/Al ratio, which is
similar to the characteristics of A-type granite. Collectively, it is concluded that the rhyodacite is a product of partial
melting of the Earth’s crust. The bimodal volcanic rocks from the Zhela Formation formed in a continental rift

environment, primarily driven by Kerguelen mantle plume activity, and thus represent a response to early rifting

events in East Gondwana.
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Fig. 2 Field photographs and photomicrographs of bimodal volcanic rocks from the Zhela Formation, Karda area, southern Tibet
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