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Table 1 Samples of fluid inclusion from the Lala copper deposit
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a. quartz-calcite vein in diabase; b. quartz vein; c. massive chalcopyrite; d. Disseminated pyrite; e. pyrite in calcite vein; f. quartz-calcite vein in

specularite; g. quartz vein in Disseminated pyrite; h. pyrite and chalcopyrite in quartz vein; i. albitite
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Fig.1 Samples for fluid inclusion from the Lala copper deposit
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a. inclusions distribute in series; b. V-L-S-type inclusion, vapour (V) contains nitrogen and methane, liquid (L) contains water, solid contains halite
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Fig.2 Microscopic features of inclusions in fluorite minerals
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Table 2 Main types and Raman components of inclusions
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a. V-type inclusion, vapour (V) contains carbon dioxide and nitrogen; b. V-L-type inclusion, vapour (V) contains nitrogen and methane, liquid (L)

contains water; c. V-L-S-type inclusion, vapour (V) contains nitrogen, liquid (L) contains water, solids contain calcite and halite; d. fluid-melt conclusion,

melt contains danburite
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Fig.3 Microscopic features of inclusions in quartz minerals
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Fig.4 Laser Raman spectroscopy characteristics of inclusions
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deformation and mineralization in Lala copper deposit,

Fluid Inclusion Raman Spectrometry and Geological Implications of the
Lala Copper Deposit in Sichuan

Li Bo', Tang Hui’>, Luo Liping’, Chen Liang', Wu Jin'
(1.Liangshan Mining Co., Ltd., Huili, Sichuan, China; 2.Chengdu University of Technology, Chengdu,
Sichuan, China; 3.Institute of Multipurpose Utilization of Mineral Resources, CAGS,

Chengdu, Sichuan, China)

Abstract: In this paper, through the Raman spectroscopy analysis of fluid inclusions in Lala copper deposit,
it is found that the types of fluid inclusions are diverse, including not only single pure gas phase or pure
liquid phase, gas-rich phase, liquid-rich phase, and many daughter crystals, but also melt-fluid inclusions.
The gas phase components of fluid inclusions are not limited to the CO,, but also include N,, CH, or a
mixture of the three. Not only halide daughter crystals but also calcite and hematite daughter crystals are
found in fluid inclusion daughter minerals. In conclusion, the Raman spectroscopy characteristics of fluid
inclusions show that the ore-forming fluids of the Lala copper deposit have the characteristics of multiple
stages and complex sources.

Keywords: Lala copper deposit; Fluid inclusion; Raman spectroscopy
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and belong to low salinity and low temperature fluid. The results of C-H-O isotope test show that the dD/%o
of spotamene in the Redamen rare metal deposit ranges from -97.5 to -104.7 (average of -102.8). Compared
with the Lijiagou deposit in the southeast of the ore field, the dD/%o of spodumene is obviously smaller, with
the §'*Oyy,0/ %o ranging from -0.34 to 2.88 (average of 1.032). However, it is basically consistent with the
main metallogenic period of spodumene in Lijiagou deposit, indicating that the ore-forming fluid of late
mineralization (that is, the main metallogenic period of spodumene) is mixed with meteoric water. The
3"Cy_ppp/%o of spodumene in the Redamen rare metal deposit ranges from -10 to -16.6, with an average of -
12.7, indicating that the carbon source in the main mineralization period (spodumene formation period) has a
mixed nature of magmatic system and meteoric precipitation system, which is related to the low temperature
alteration of magmatic mantle source (granite, mantle multi-phase system) and may be mixed with CO,
generated by the decarboxylation of deposited organic materials. Through the study of mineral C-H-O
isotopes and fluid inclusions, the source and evolution process of ore-forming fluids were further clarified.

Keywords: Pegmatite type; Rare metal; Spodumene; C-H-O isotopee; Redamen
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alteration zones, and the remote sensing alteration anomaly information could effectively indicate the
mineralization location. Based on the comprehensive alteration anomaly information, anomaly verification
analysis results and regional geological background, five metallogenic prospects were delineated, which
provided reference for further prospecting work in this area.

Keywords: MPT method; Mask technology; Principal component analysis; Threshold classification;
Alteration information extraction; Metallogenic prediction
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