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Mantle fluid metasomatism in Jinhe intrusive body of Jianchuan,

Yunnan Province, and its ore-forming implication
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(1 Institute of Earth Science, Chengdu University of Technology, Chengdu 610059, Sichuan, China; 2 State Key Laboratory
of Geological Processes and Mineral Resources, China University of Geosciences, Wuhan 430074, Hubei, China)

Abstract

There exist quite a few deep xenoliths in silicified aegirine syenite porphyry within Jinhe intrusive
body of Jianchuan, western Yunnan Province. Petrographic researches show that black opaque materials
are widely distributed reticulately along intergranular cracks of minerals, crystal fissures and cleavages in
association with metasomatic alteration in mafic-ultramafic xenoliths and their host rocks. These black
opaque materials were tested by electron microprobe analysis, SEM and energy spectrum analysis. The
authors found that they are mainly composed of microcrystalline silicates together with minor quartz and,
especially, Ti-magnetite (specularite) and Cr-ferrite that serve as typomorphic minerals of the mantle.
Both ferruginous minerals and microcrystalline silicates show characteristics of liquation in the back-

scattered electron image. It is concluded that the compositions and characteristics of the materials are
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microscopic reflection of supercritical and molten-lava mantle fluids. The metasomatic alteration caused by

mantle fluids finds expression in silication, soda metasomatism and retrograde reaction in order of pyroxene

—amphibole — biotite in dark minerals of deep xenoliths. The conclusions drawn by the authors have

theoretical and practical significance for the study of the regularity governing the deep geological process of

polymetallic mineralization.

Key words: geology, black opaque microcrystalline solid, mantle typomorphic minerals, mantle fluid

process, Jinhe intrusive body, Jianchuan, Yunnan
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Geological sketch map of Western Yunnan

(from Wei et al. , 2004)

Fig. 1

H—Himalayan structural layer; Y— Yanshan structural
layer; I-—Indosinian structural layer; V—Variscan

structural layer; C—Caledonian structural layer
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Fig. 2 Microphotograph and sample photo of host rocks and xenoliths from Jinhe intrusive body

a. Whinstone xenolith in aegirine syenite porphyry. with the boundary between host rock and xenolith assuming continuation and
interpenetration (field photo) ; b. Metamorphic biotite gabbro xenolith in aegirine syenite prophyry, with a microscopic reaction rim between
host rock and xenolith and showed the injection of microscopic fines siliconized quartz veins through chilled contact rim in xenolith;

c. Phenocryst of aegirine in aegirine syenite prophyry, with cleavage cracks of aegirine full of black opaque materials;

d. Orthoclase feldspar phenocrysts in aegirine syenite porphyry, which were silicified to quartz, with the preservation

of the pseudomorphic Carlsbad twin
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Table 3 Energy spectrum analyses of black opaque materials in hornblende biotite pyroxenite xenolith from Jinhe intrusive body
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Fig. 3 Microphotograph and sample photo of host rocks and xenoliths from Jinhe intrusive body

a. Amphibole (Hb) replacing pyroxene (Py), and black opaque materials existent as disseminated replacement in metamorphic biotite

gabbro; b. Hand specimen of metamorphic pyroxenite, showing the injection of silicified quartz veins; c. Magnetite (specularite) and silicate

intergrowth assuming unmixing texture in amphibole biotite pyroxenite (SEM photo jeybol-3-1); d. Magnetite (specularite) and silicate

intergrowth assuming unmixing texture in amphibole biotite pyroxenite (SEM photo jeybol-3-2)
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