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Abstract

As a useful geochemical tracer, the lithium isotope system has been used to study some important geological
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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. Lithium isotopes show considerable § "Li variation in nature from
—45%0 to +45%0. At present, the analytical methods of lithium isotopic systematics mainly include TIMS, Ion
Probe, SIMS and MC-ICPMS, and the advent of MC-ICPMS accelerates their applications in geology. Lithium
isotope can be readily fractionated during geological processes in nature. Therefore, the application of lithium
isotopic system has significant importance in the fields of meteorolite and cosmochemistry, continental crust
weathering process, oceanic crust thermal activity and alteration, continental plate diving and crust-mantle ma-
terial recycle, surface water geochemistry, halogenic water origin and evolution, and thermal ore mineralization.
This technique will thus surely become a useful geochemical tool in the Earth sciences. This paper gives a de-
tailed review of the application of lithium isotopic method to carbonatite in the continental rift environment in the
aspects of its scientific value, lithium concentrations and isotopic compositions and the main understanding ob-
tained. It is found that alteration, magmatic differentiation, crustal assimilation and diffusional fractionation
have no effects on lithium isotopic compositions of carbonatite and silicate rocks. Modeling of 'Li diffusion at
mantle temperatures suggests that limited & ’Li variation in the mantle with time reflects the more effective ho-
mogenization of Li in the mantle, which may also explain the fact why there is little overall deviation of & "Li
values of mantle-derived material from the average mantle value of 4%o *+ 2%0. A comparison of lithium isotopic
compositions of carbonatite between the continental rift environment and the collisional orogenic environment is
also made in this paper.
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