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Fractal characteristics analysis of fractures in Shuiyanba ore field
of Hezhou, Guangxi
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(1 School of Earth Sciences, Guilin University of Technology, Guilin 541004, Guangxi, China;
2 Key Laboratory of Center of Guangxi Geological Engineering, Guilin 541004, Guangxi, China)

Abstract

A systematic quantitative analysis of fault structures in the Shuiyanba ore field were conducted on the basis
of the box-counting dimension method. It is found that the faults of different scales in the Shuiyanba ore field
have good self-similarity. The fractal dimension of faults is 1.3475, the average fractal dimensions of micro-
cracks of joints and hand specimens in the Lantoushan deposit of central ore field are 1.7841 and 1.3310 respec-
tively; in the figure of subinterval high fractal dimension, the fractal dimension of the overall extension of the
high value area trends northwest, the overall trend of fault structures and the ore field is consistently spread. In
the plane, the average fractal dimensions of normal rock micro-fissures, micro-fractures of altered wall rock and
ore or mineralized bodies in the Lantoushan deposit are 1.2097, 1.3310 and 1.8622 respectively, suggesting
that the level of mineralization and the size of fractal dimension crack are proportional. In the vertical direction,
the average fractal dimension of outcrop joints in the Lantoushan deposit increases with increasing elevation, in-
dicating that the Lantoushan deposit is characterized by tungsten-quartz vein type “five-storey” model. In addi-

tion, the known mineral deposits (ore spots) in the Shuiyanba ore field are located in the high value fractal di-
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mension area, implying that the level of the fractal dimension is coupled with the known deposits (ore spots) in
spatial distribution.
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Fig. 1 Simplified geological map of the Shuiyanba ore
field modified after Ouyang et al. 2002
1—Upper Triassic-Lower Jurassic sandshale 2—Carboniferous lime-
tone 3—Middle-Upper Devonian sandshale and limestone 4—Xinlu
granite 5—Pegmatitic vein 6—Granite-prophyrite vein
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Fig. 2 Sketch map of statistics of faults in the

Shuiyanba ore field with the box-counting dimension

method
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Fig. 3 Fractal characteristics of the fault structure

in the Shuiyanba ore field
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Fig. 4 Fractal contour map of the fault structure

in the Shuiyanba ore field
1—Ore deposit ore spot  2—Xinlu granite 3—Upper
Triassic-Lower Jurassic 4—Middle Devonian-Carboniferous

5—Geological boundary 6—Fractal contour

Fig. 5 Sextic trend fractal contour map of the fault

structure in the Shuiyanba ore field
1—Ore deposit ore spot ~ 2—Xinlu granite 3—Upper
Triassic-Lower Jurassic 4—Middle Devonian-carboniferous

5—Geological boundary 6—Fractal contour
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Fig. 7 - Fractal contour map of the outcrop joints in
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1—Ore deposit ore spot 2—Xinlu granite 3—Middle

6 “Upper Devonian 4—Geological boundary 5—Fractal contour
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Fig. 6 Fractal contour map of the outcrop joints in the

Shuiyanba ore field
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