1000-0569/2019/035( 01) 020414 Acta Petrologica Sinica doi: 10. 18654 /1000-0569/2019. 01. 16

1 12 I
BAI ZhongJie' ZHONG Hong' * and ZHU WeiGuang'

1. 550081

2. 100049

1. State Key Laboratory of Ore Deposit Geochemistry Institute of Geochemistry ~Chinese Academy of Sciences Guiyang 550081 China
2. University of Chinese Academy of Sciences Beijing 100049  China

2018-09-21 20184120

Bai Z]J Zhong H and Zhu WG. 2019. Redox state of mantle-derived magma and constraints on the genesis of magmatic
deposits. Acta Petrologica Sinica 35(1) :204 —214 doi:10. 18654 /1000-0569 /2019. 01. 16

Abstract The redox state of mantle-derived basaltic magma is one of the key thermodynamic parameters controlling many basic
geological processes. Methods commonly used to estimate redox state of basaltic magmas and its source rocks include valence state of
multivalent elements partition coefficient of multivalent elements chemical equilibrium of coexisting mineral pairs and whole—ock
chemical ratios. With the rapid development of petrological experiments and the advances in analytical techniques it is possible to
accurately estimate the oxygen fugacity of mantle-derived basaltic magma and source rocks. This has greatly promoted the studies on
composition of mantle source evolutional history of partial melting differentiation of mantle-derived basaltic magma genesis of
magmatic deposits and metallogenic processes. The variable redox state of the mantle-derived magma is not only related to the tectonic
settings but also closely related to the mantle depth ( pressure) metasomatism and partial melting. Fractional crystallization

degassing and contamination of the magma can also change the oxygen fugacity of the magma in variable degrees at the shallow crust.
Therefore the mantle-derived magma exhibits variable oxygen fugacity even from the same geodynamic background. The oxygen
fugacity of mantle-derived magma exerts critical controls on geochemical behavior of metals (e.g. PGE Au Cu) during partial
melting of the source region magma differentiation trends relative saturation time of Fe-Ti-V oxide and its V content and sulfur
solubility in the magma. Thus the oreforming processes of Fe-Ti-V oxide deposits and Ni-CuH PGE) sulfide deposits are significantly
influenced by the oxygen fugacity of magma.
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Fig.3 The plots of V/Sc (a) and V/Yb (b) ratios against MgO of the Hawaiian basalt

The variation of V/Sc (7 ~15) and V/Yb (110 ~210) ratios indicates that heterogeneous oxygen fugacity occur in the mantle source region. Data
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