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Fe Isotopic Characteristics of V-Ti Magnetite Deposit in Panzhihua
Area of Sichuan Province and Their Genetic Implications
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Abstract: The whole rock and ore mineral magnetite Fe isotope compositions of layered rocks and ores in the
Panzhihua vanadium-titanium magnetite deposit of Sichuan Province were analyzed in this paper. The distribution
range of 5°'Fe in the whole rock is about 0.02%o0 to 0.25%o, with the average of 0.17%o, and that in magnetite is
about 0.05%o to 0.61%0, with the average of 0.36%.. Fe isotope composition of magnetite is higher than that of
whole rock in every sample, and there exists a negative correlation between the heavy degree and the magnetite
content. The negative correlation between Fe isotope composition of magnetite and environmental oxygen fugacity
suggests that the magnetite in the whole rock was in-situ crystallized, and no gravitational differentiation of
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magnetite happened. The characteristics of magnetite Fe isotope composition demonstrats that the process of
magma complement and fractional crystallization resulted in the formation of the Panzhihua vanadium-titanium
magnetite deposit. During the creation of bottom petrofacies, frequent basaltic magma complement formed bulk
magmetite with insignificant variation of ¢°’Fe. During the creation of middle petrofacies, infrequent magma
complement formed many alternations of magnet gabbro and gabbro. The ore-forming oxygen fugacity of the
initial magma in Panzhihua was relatively high, and the oxygen fugacity gradually decresed with the magma
evolution. The conclusion also reveals the ore-forming mechanism of the Panzhihua vanadium-titanium magnetite

deposit in Sichuan.

Key words: Panzhihua V-Ti magnetite; whole rock; magnetite; Fe isotope; genesis of deposit
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Table 1 Fe isotope composition of whole rock and magnetite from Zhujiabaobao section of Panzhihua intrusion

( )m (Fe;04/Fe0) 5°°Fe/%o 5°"Fel%o 5Fe/%  0°"Fel%o
5 Spo5-1 1.11 0.11 0.22 0.11 0.25
11 Spo5-3 0.53 0.05 0.14 — —
40 Sp05-5 1.22 0.13 0.20 0.16 0.25
95 Spos5-8 1.02 0.03 0.11 0.02 0.28

114 Sp05-10 0.61 0.06 0.15 0.15 0.26
118 Sp05-11 1.13 0.09 0.18 0.13 0.20
128 Sp05-13 0.86 -0.03 0.02 0.16 0.31
133 Sp05-14 1.08 0.13 0.25 0.14 0.24
138 Sp05-15 0.75 0.15 0.25 0.17 0.29
150 Sp05-17 0.95 0.05 0.10 0.20 0.34
190 Sp05-20 1.18 0.07 0.16 0.32 0.41
235 Sp05-23 0.71 0.05 0.14 0.23 0.33
335 Sp05-26 0.79 0.09 0.19 0.32 0.53
355 Sp05-27 0.44 0.07 0.13 0.38 0.61
440 Sp05-30 0.79 0.14 0.21 0.38 0.59
545 Sp05-33 0.54 0.14 0.22 — —

615 Sp05-35 0.71 0.13 0.22 0.19 0.29
680 Spo05-38 0.57 0.06 0.15 0.39 0.61
735 Sp05-40 0.59 0.08 0.17 0.14 0.33
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