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Fig.4 BSE images for the zoning of plagioclase in the Fe-Ti oxide gabbro from Unit I11 of the Xinjie intrusion
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Fig.8 Plots of An vs. FeO (a) and An vs. TiO, (b) for the plagioclase in the leucogabbro from Unit I11 of the Xinjie intrusion
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Fig.9 Plots of Anvs. FeO (a) and An vs. TiO, (b) for the plagioclase in the Fe-Ti oxide gabbro from Unit 11 of the Xinjie intrusion
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Interstitial Immiscibility in Xinjie Layered Intrusion in Panxi Region
(SW China): Constraints from Zoning and Compositions
of Plagioclase

DONG Huan' %3, XING Changming®? and WANG Christina Yan" 2"

(1. CAS Key Laboratory of Mineralogy and Metallogeny, Guangzhou Institute of Geochemistry, Chinese Academy
of Sciences, Guangzhou 510640, Guangdong, China; 2. Guangdong Provincial Key Laboratory of Mineral Physics
and Materials, Guangzhou 510640, Guangdong, China; 3. University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: The Xinjie layered intrusion in the Panxi region (SW China) hosts Fe-Ti oxide mineralization. The intrusion
can be divided, from the bottom upward, into Unit I, Il and Il in terms of mineral assemblages. Units | and Il are mainly
composed of wehrlite and clinopyroxenite with small amounts of Fe-Ti oxides, whereas Unit Ill is mainly composed of
gabbro with thick Fe-Ti oxide-rich layers. Previous researches proposed that the thick Fe-Ti oxide-rich layers
crystallized from immiscible, interstitial Fe-rich liquid, however, the evolution of the immiscible Fe-rich liquid is still
unclear. In this study, we analyzed the zoning and compositions of plagioclase from the Fe-Ti oxide gabbro and the
overlying leucogabbro and aimed to constrain the evolution of the immiscible Fe-Ti rich liquid. In the leucogabbro, the
paired non-reactive microstructures composed of conjugate granophyric intergrowths and ilmenite-rich intergrowths are
the direct evidence of liquid immiscibility.

The plagioclase grains adjacent to interstitial granophyric intergrowths have FeO and TiO, content decreasing with
the decrease of the An contents from core to rim, whereas the plagioclase grains adjacent to interstitial ilmenite-rich
intergrowths have FeO and TiO, increasing with the decrease of the An contents from core to rim. We suggest that the
rim of the plagioclase may record the compositional variations of conjugate immiscible Si-rich and Fe-rich liquid. In
Fe-Ti oxide gabbro, primary plagioclase is replaced by newly formed plagioclase from Fe-rich melt and overgrowth in
local places. Primary plagioclase has An ranging from 57 to 62, FeO from 0.34% to 0.54% and TiO, from 0.06% to
0.13%, whereas the plagioclase crystallized from immiscible Fe-rich melt has An, FeO and TiO, contents higher than
those for the primary plagioclase. An values of the plagioclases overgrowth crystallized from highly evolved interstitial
liquid are lower than those of the primary ones. We consider that the primary plagioclase formed by normal
crystallization, whereas plagioclase overgrowth crystallized from interstitial immiscible Fe-rich melt. After the onset of
the immiscibility in the interstitial liquid, immiscible Fe-rich melt may migrate downwards to form the Fe-Ti oxide-rich
layers. Plagioclase crystallized from the immiscible Fe-rich melt would have relatively high An content so that high-An
area occurred when Fe-rich melt penetrated the primary plagioclase. When the Fe-rich melt evolved to the late stage, being
hampered by the narrow growth space, discontinuous plagioclase overgrowth occurred in the restricted places along the
rims of the primary and newly-formed plagioclase overgrowth, or penetrated the cracks through the early formed
plagioclase.

Keywords: plagioclase zoning; liquid immiscibility; Fe-Ti oxide ore; layered intrusion; Emeishan large igneous
province; Panxi region (SW China)



