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Enriched mantle source and petrogenesis of Miocene Sailipu ultrapotassic rocks
in western Lhasa block, Tibetan Plateau: Lithium isotopic constraints
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Abstract

As a kind of “non-traditional stable isotopes”, lithium isotope system has been used to study some important
geological or geochemical problems. Recently, the research on Li isotope has become one of the most fast

developing fields in the study of crust-mantle interaction. Compared with other countries, the study in this
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aspect remains in the preliminary stage in China. The authors have successfully applied lithium isotope to the
typical study of Sailipu ultrapotassic rocks in southwestern Tibetan Plateau. Lithium concentrations of 14 whole-
rock samples from Sailipu show a range from 11.2 X 10 % t0 22.9 % 10 °. Lithium isotopic compositions ex-
hibits a variable range of 8 Li values ( —1.2%0 to +3.5%0) with an average 8 Li of 0.2%o that corresponds to
the average of upper continental crust. Lithium isotopic compositions of UK from Sailipu do not show any signi-
ficant correlations with the degree of magmatic differentiation, as inferred from various compositional parameters
(e.g., SiO,, Li, Rb and Ga). This suggests insignificant Li isotope fractionation during ultrapotassic rock
differentiation, reflecting the source characteristics. Lithium isotopic compositions of these samples vary by
4.7%0 and do not correlate with radiogenic isotopic compositions or chemical and mineralogical parameters. The
Li isotopic heterogeneity therefore likely reflects heterogeneous source rocks. Based on calculation modeling and
a comparison with previous similar results, the authors hold that the most probable metasomatic agents were
melts or fluids derived from subducted Indian crust instead of from Tethyan crust (including sediments). There-
fore, the authors put forward a petrogenetic model of ultrapotassic rocks as follows: With the Neo-Tethyan o-
cean closure and onset of the Indian-Asian continent collision, the heavy oceanic lithosphere might have dragged
mainly Indian plate into the subduction zone. Upon heating under high-pressure conditions the subducted Indian
crust probably melted, or at least released high potassium/lithium fluids that metasomatized the overlying Ti-
betan lithospheric mantle. Slab-derived melts or fluids would have to produce extensive regions in the Tibetan
lithospheric mantle of low 8”Li values which would be exchanged with the surrounding lithospheric mantle via
diffusive disequlibrium, so successive injections of alkali/Li-rich fluid/melt should ultimately generate a mantle
source with an average & Li of the slab influx. The northward subducted Indian lithosphere mantle might have
experienced slab break-off beneath the Lhasa block along the Yarlung Zangbo suture zone in early Miocene,
which caused the asthenospheric upwelling under the Indian plate through the slab window. Upwelling of the
hot asthenosphere following the break off presumably caused partial melting of overlying metasomatized and con-
taminated lithospheric mantle domains that could have produced ultrapotassic primitive magmas, which formed
the ultrapotassic volcanic rocks along the weak structure belts.

Key words: geochemistry, ultrapotassic volcanic rocks, lithium isotope, mantle source region, petrogene-

sis, Sailipu, Tibetan Plateau
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Fig. 3 Diagram of Sailipu ultrapotassic rocks in western Lhasa block Tibet
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