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Fig 1 Geological map of the Xikuangshan Sb deposit, Central Hunan Province ( modified after Liu Huanpin et al. ,1985%#)
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C,d"'—Shidengzi Member of the Lower Carboniferous Datang Formation ; The Lower Carboniferous Yanguan Formation: C,y*—Liujiatang Member,
C,y*—Menggong’ ao Member, C,y'—Shaodong Member; The Upper Devonian Xikuangshan Formation; D;x°—Oujiachong Member, Djx*—
Magunao Member, D,x* —Nitangli Member, D;x?—Tuzitang Member, D;x' —Changlongjie Member; The Upper Devonian Shetiangiao Formation ;
D55 —Upper Mmember, Dys*—Middle Member
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Fig. 2 Geological section of the Xikuangshan antimony deposit, Central Hunan Province

(modified after Xikuangshan Mining Bureau )
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C,d'—Shidengzi Member of Lower Carboniferous Datang Formation; The Upper Devonian Xikuangshan Formation; D;x*—Magunao Member,

D, x*—Nitangli Member, D;x*—Tuzitang Member, D;x'—Changlongjie Member; The Upper Devonian Shetiangiao Formation:; D,s*—Upper

Mmember, Dys*—Middle Member, Dys'—Lower Member; D,q—Qizigiao Formation of Middle Devonian
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Fig. 3 The silica-cemented breccia in the Xikuangshan deposit, Central Hunan Province
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(a) Layered silicified limestone breccias, at No. 4021 stope on No. 3 Level, in north mine; (b) Silicified limestone breccias of fracture zone, at

No. 4115 stope on No. 3 Level, north mine; (¢), (d)Silicified limestone breccias of fracture zone at No. 62 stope in No. 1 Level, south mine;

(e), (f)Silica—stibnite cemented silicified limestone breccias
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Fig. 4 The calcite-cemented breccia in the Xikuangshan deposit, Central Hunan Province
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(a) Calcite-cemented weakly-silicified limestone breccias, No. 27 level, south mine; (b) Calcite-cemented weakly-silicified limestone breccias, No.

©)

77 stope in 25 Level , south mine; (¢) Network breccias cemented by calcite, No. 25 level , south mine; (d) Calcite—stibnite cemented breccias,

No. 9 level , south mine;(e), (f)Hand specimen of calcite—stibnite cemented breccias
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Fig. 5 The size distribution of fragments in various breccias in the Xikuangshan deposit, Central Hunan Province
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s—diameter of braccia;n—number of the braccia whose diameter more than a certain value
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Table 1 The size fractal dimensions of fragments in various breccias in the Xikuangshan deposit, Central Hunan Province
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Fig. 6 The morphology fractal distribution of fragments in various breccias in the Xikuangshan deposit, Central Hunan Province
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Table 2 The morphology fractal dimensions of various breccias in the Xikuangshan mining district, Central Hunan Province
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Fig. 7 The perimeters—area morphology fractal distribution of various fragments in breccias
in the Xikuangshan deposit, Central Hunan Province
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Table 3 The perimeter—area morphology fractal dimensions of various fragments breccias

in the Xikuangshan deposit, Central Hunan Province
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Fig. 8 The fractal dimension Dr of the morphology of particle in the Xikuangshan mining district,
Central Hunan Province( Jébrak ,1997)
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2—Calcite-cemented ( stibnite-bearing) breccia ;3—Silica-cemented breccia ;4—Silica-cemented ( stibnite-bearing) breccia
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Fig. 9 D, vs. D, diagram for breccias in the Xikuangshan mining district, Central Hunan Province(Jébrak,1997)
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deposit, Central Hunan, China: Constraints on sources of ore

Breccias Related to Mineralization and Its Formation Mechanism in the
Xikuangshan Antimony Deposit, Central Hunan

LIU Shoulin" , PENG Jiantangl’2> ,HU A” Xiang1> ,LIN Fangmeil) ,LI Yukun" , WU Huajinl)
1) School of Geosciences and Info-physics & Key Laboratory of Non-ferrous Metals Metallogenic Prediction
of Ministry of Education ,Ceniral South University ,Changsha ,410083;
2) State Key Laboratory of Ore Deposit Geochemistry , Institute of Geochemistry , Chinese Academy of Sciences , Guiyang ,550002

Abstract: Breccias are widespread throughout the Xikuangshan antimony deposit, central Hunan. Breccias
can be divided into syndepositional breccia, paleo-karst breccia, fault breccia, and hydraulic breccia. The ore-
related breccias in the Xikuangshan deposit are emphatically discussed in this study. On the basis of detailed field
investigation and qualitative analysis for these ore-related breccias, the fractal parameters D, for breccia’ s particle
size distribution, and D, and D, for breccia’ s fragment morphology distribution are determined by quantitative
description approaches using fractal geometry methods, and the formation mechanism of these ore-related breccias is
finally discussed. It is revealed that breccias related to antimony mineralization in the studied deposit can be
divided into calcite-cemented and silica-cemented breccias. Fragments of those calcite-cemented breccias mainly
consist of weakly-silicified limestone, but highly-silicified limestone constitutes the silica-cemented breccias’
fragments. Based on qualitative analysis and fractal quantitative investigations, it is concluded that hydraulic
fracturing is responsible for the formation of calcite-cemented breccias. Besides hydraulic fracturing, the formation
of silica-cemented breccias is also affected by chemical dissolution of hydrothermal solution. Therefore hydraulic
fracturing is the most important mechanism for the formation of those ore-related breccias in the Xikuangshan mining
district.

Keywords : breccia; fractal geometry; hydraulic fracturing; Xikuangshan antimony deposit; central Hunan
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