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Fig.1 Regional geological sketch map of Dayao copper ore field
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Fig.2 The geological planar map of purple and grey sandstone

distribution in major ore-bearing layer( K,mi')

of the Liuju copper deposit
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Fig.3 Pictures of ores with typical structures in Liuju copper deposit
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Fig.4 Cross-section map of line No.150 in Liuju deposit, with the distribution curves of porosity and permeability of each lithologic layer
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Table 1 Statistical table of physical properties about clastic rocks in each lithologic layer
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Fig.5 Micrograghs showing the mineral assemblage in each zone of the purple or grey sandstone
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Fig.6  Schematic diagram of cement zonation and its spatial relationship with mineralization zone in ore-bearing sandstone layer
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Fig.7 Micrograghs of cement and metallic mineral distribution at the interface of purple and grey sandstone
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The Pore Evolution of Ore-bearing Sandstone and Its Restriction to
Mineralization in Liuju Copper Deposit in Chuxiong Basin, Yunnan

WU HaiZhi'?  HAN RunSheng'” QIU WenLong'” HU YuZhao'? WU Peng'?

(1. Faculty of Land Resources Engineering, Kunming University of Science and Technology , Kunming 650093 ;
2. Southwest Institute of Geological Survey, China Non-ferrous Metals Resource Geological Survey , Kunming 650093)

Abstract; Based on Liuju copper deposit is one of the typical terrestrial sandstone-type deposits located in the Chuxiong
red-bed basin of southwest China. The mineralization occurred in the interface between purple sandstone and grey sandstone
of medium-fine grained sandstone strata, sandwiched between two purple silty mudstones. Besides, there coexists a horizon-
tal metallic mineral zonation in this transitional zone from purple sandstone to grey sandstone; hematite, chalcocite, born-
ite, chalcopyrite and pyrite. Aiming at the relationship between mineralization and characteristics of cement and pore in
sandstone , this paper has carried out the analysis of the statistical data of detrital contents, sorting coefficient, cement
characteristics, pore types and the test results of porosity and permeability of each lithologic layer. The results shows that,

the medium-fine grained feldspar quartz sandstone in the first Liuju sub-member of upper Cretaceous Matoushan group
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(K,ml") was the most effective channel for fluid migration because of the high detrital content, low sorting coefficient, high
porosity and high permeability. The place where organic matters was rich in locally in the sandstone strata of K,ml' was
changed into hydrocarbon source rocks during the middle diagenetic stage. The diagenetic pore water beared organic matters
could evolve into acid reducing fluid by chemical reactions with wallrock. The acid reducing fluid and the alkaline oxidizing
fluid from purple sandstone could form stable convection in the fluid migration channel of sandstone. Under the control of
pH and Eh, cement zonation of ferruginous facies, calcite-dolomite carbonate facies, siliceous carbonate facies, siliceous
facies formed in the sandstone strata from purple part to grey part. In the process of the water-rock interaction, the acid re-
ducing fluid with hydrocarbons played a part in dissolving ferruginous and carbonate cements formed in the early diagenetic
stage , which could open up inter grain pore for precipitation of copper sulfides. Besides, the process could also provide sul-
fur source by sulfate reduction. While, the alkaline oxidizing fluid was controlling the precipitation of the carbonate cements
and copper sulfides in the interface of physicochemical conditions, which was the controlled conditions to the coexistence of
cement zonation and metallic mineral zonation. When the hydrocarbon generation declined, the alkaline oxidizing traversed
the neutral plane of Eh and pH value and conducted the corrosion of siliceous cements and quartz grains in grey sandstone,
which could open up solution pore for more mineralization room and cause metasomatism between metallic sulfides. The wa-
ter-rock interaction is the main factor of controlling the formation of pore for mineralization room and precipitation of ce-
ments and copper sulfides in diagenetic stages of sandstone strata.

Key words: sandstone-type copper deposit; cement zonation; pore evolution; precipitation of copper sulfides; Liuju;

Chuxiong basin
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