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Geological characteristics and formation mechanism of breccias in Herenping
gold deposit, western Hunan Province
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Abstract

Breccias are widespread in the Herenping albite—quartz lode deposit, western Hunan Province. Breccias are
mostly distributed in ore veins and are closely associated with gold mineralization. Based on detailed field observa—
tion and indoor study, the authors systematically studied the morphology and size of fragments as well as the ce—
ments in breccias. In combination with the mineral assemblage, the formation mechanism for breccias was further
ascertained. It is shown that most breccias are in-situ fractured, poorly sorted and simple in composition, and that
slate fragments are usually in good collage and cemented by hydrothermal albite and quartz. The long-axis of frag—
ments is approximately aligned. All these characteristics show that the breccias in the Herenping mining district
were caused by hydraulic fracturing, which can reveal the characteristics of oreforming fluid. It is concluded that
hydraulic fracturing in the studied deposit was continual and periodic, and each period can be divided into three
stages: Wear erosion, rock fracturing and crack sealing.
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Fig. 1 Geological map of the Herenping gold deposit western Hunan ( modified after Gold Command of Chinese Peoples Armed
Police 1996)
1—Neoproterozoic Wugiangxi Formation; 2—Neoproterozoic Madiyi Formation; 3—Geological boundary; 4—Anticline axis; 5—Syncline axis;

6—Fault; 7—Ore vein and its serial number

2 —
a. . b.

Fig. 2 Auriferous albite-quartz veins in the Herenping gold deposit western Hunan

a. Ore veins concordant with the host rocks; b. Ore veins crosscutting the host rocks
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Fig. 3 Breccias in auriferous veins of the Herenping mining area western Hunan
a. Breccias distributed in zonation; b. Slate breccias with usually well jigsaw-fit fragments; c¢. Breccias with well jigsawHit and slightly—otated frag—

ments; d. Fragments with approximately aligned long-axis parallel to vein extension; e. Small branching veins within composite vein; f. Network

vein; g. Small breccias split by large fragments in ore veins; h. Floatingshaped breccias

Qtz— ; Ab— ; Cal—
Fig. 4 Petrological features of breccias in the Herenping mining area western Hunan
a~d. Angular and sub-angular breccias usually well jigsaw-fit without being rounded poorly sorted and clear boundaries between breccias and

cement; e. Breccias cemented by hydrothermal albite and quartz; f. Breccias cemented by hydrothermal albite quartz and calcite

Qtz—Quartz; Ab—Albite; Cal—Calcite
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Fig. 5 Characteristics of ore veins in the Herenping gold deposit western Hunan

a. Multi-stage albite-quartz veins; b c. Albite-quartz veins parallel to composite vein; d. Dendritic vein
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Fig. 6 Petrographic features of albite-quartz in the Herenping gold deposit western Hunan

a b. Stripe sulfide; c. Albite ruptured and cemented by quartz; d. Quartz with comb structure
Qtz—Quartz; Ab—Albite
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Fig. 8 Diagram showing the formation of hydraulic breccias in the Herenping mining area western Hunan
a. Stage of wear erosion; b. Stage of rock fracturing ( vertical) ; c. Stage of rock fracturing ( horizontal) ; d. Stage of crack sealing
P—Fluid pressure; o;—Minimum principal stress; 7Tensile strength
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