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Abstract

The rapid development of high-precision testing techniques for non-traditional stable isotopes
has provided a new technological means for the study of non-traditional stable isotopes in carbo-
nate rock sources. More and more scholars are exploring related issues in carbonate rock re-
search by combining non-traditional stable isotopes such as Mg, Ce, and B isotopes. This study
discussed and analyzed the non-traditional stable isotope composition characteristics of carbo-
nate rocks in different study areas using instruments such as Neptune MC-ICP-MS, TIMS, and NuP-
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lasma IIMC-ICP-MS. The important indicative significance of Mg isotope characteristics in studying
the source and formation process of carbonate rocks was obtained, and Ce isotopes played an im-
portant role in proving that the parent magma of oceanic carbonate rocks mainly originates from
recycled carbonates. The combination of B isotopes and Sr-Nd-Pb isotope systems plays an im-
portant role in effectively identifying the mantle tissue composition of carbonate rocks. Isotope
experimental evidence indicates that carbonate rocks originate from the mantle and are spatially
and temporally related to mantle plume activity.
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Figure 1. Mg isotope composition of Tarim Carbonate rocks
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Figure 2. Sr-Nd isotope diagram of Tarim carbonate rocks and Tarim LIP igneous rocks
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Figure 3. Mg isotope composition of carbonate rocks in the northernmost
and southernmost parts of the Qinling orogenic belt
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Figure 4. Mg isotope composition of samples from Bayan Obo deposit
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Model 2 : two-stage evolution
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Figure 5. Schematic diagram of various reservoir models in the mantle
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Figure 7. B isotope composition and formation age map of carbonate rocks
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