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Magmatic Oxygen Fugacity of the Cenozoic Mantle-derived Potassic-ultrapotassic Rocks
in the Western Margin of the Yangtze Craton and its Implication for the Intracontinental
Porphyry Mineralization
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Abstract: At present ore-forming metals and sulfur for the intracontinental porphyry deposits are thought to be mainly
sourced from the magma derived from partial melting of the amphibolite facies lower crust which is rich in primary sulfides
under relatively reduced condition. However it remains unclear how the melting products of such a reduced lower crust
could become the magma with relatively high oxygen fugacity (f,) . Therefore petrogenetic physicochemical conditions of
the Wozhuang trachybasalt and Guzhuangqing minette which are spatially coexisted with the coeval ore-bearing porphyries
in the Ailaoshan—Red River intracontinental alkali—ich porphyry belt have been studied in this paper. The results show
that magmas of these potassic-ultrapotassic rocks have relatively high oxygen fugacities AFMQ ( +0.8 ~ +4.3)  which
could be inherited from characteristics of the lithospheric mantle modified by the subduction of the ancient oceanic plate.
The mantle-derived high-f;, potassic-ultrapotassic magmas have potential to adjust and modify oxygen fugacity conditions of
the lower crust melting products. Therefore the high AFMQ ( +2. 7~ +4.3) potassic-ultrapotassic magmas derived from
the lithospheric mantle modified by ancient subduction could result in the relatively high f;, -of the porphyry magma in the
intracontinental porphyry mineralization system. The mixing between these high-f, potassic-ultrapotassic magmas and the

melts derived from partial melting of the sulfide—rich juvenile lower crust could be the key factor resulting in the intraconti—
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Fig.4 Geochemical characteristics of the biotite K-feldspar and magnetite
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