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Fig. 1. Fracture system of various antimony metallogenic
zones and distribution of antimony deposits in central
Hunan.
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FRACTAL DIMENSIONS OF FRACTURE SYSTEMS IN ANTI-
MONY METALLOGENIC ZONES OF CENTRAL HUNAN
AND THEIR INDICATING SIGNIFICANCE FOR
MIGRATION OF ORE-FORMING FLUIDS AND
LOCATION OF ORE DEPOSITS

Lu Xinwei and Ma Dongsheng

(State Key Laboratory for Research of Mineral Deposit, Nanjing University, Nanjing 210093)

Key words; [ractal dimension, fracture system, migration of ore-forming fluid, locating

of deposit, central Hunan
Abstract

The NE- and NNE-trending fracture system of all antimony metallogenic zones in cen-
tral Hunan controls the migration of ore-forming fluids and location of antimony deposits.
The formation of [ractures is an important geological phenomenon of rocks which would pro-
duce fractures and migrate when subjected to stress. Observed from the mathematical view-
point, the distribution of fractures is the set of a series of irregular line-shaped and plane-
shaped geometric bodies. Regrading the irregular-shaped geometric body set as a fractal
body, one can quantitatviely calculate the fractal dimension of spatial distribution characteris-
tics of the fractal body by using the fractal geometric method. The principles and methods of
box-counting dimension and information dimension are applied to the study of fractal charac-
teristics of the two-dimensional distribution of fracture structure in the animony metallogenic
zones, central Hunan. The results of calculation show that the [ractal dimension of {ractures
of the Xikuangshan-longshan metallogenic zone is bigger than that of the Simingshan metal-

logenic zone and the Dashenshan metallogenic zone. The difference of fractal dimensions of
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fractures in various antimony metallogenic zones quantitatively indicates the fracture intensi-
ty and properties of fracture distribution. and also shows that the three antimony metallo-
genic zones of central Hunan belong respectively to three self-similar system with different
fractal dimensions. From the analysis of relationship between fractal dimensions of [racture
system of various metallogenic zones and the distribution of antimnony deposits, it is found
that the zones with high fracture fractal dimensions are consistent well with the distribution
of large antimony deposits. This suggests that fractures are main channels for the migration
of ore-forming fluids. It is also concluded that the fractal dimension of a {racture system is an
important parameter for quantitatively describing location of antimony deposits and migra-

tion of ore-forming fluids.

(L5 167 1L continued from p. 167)

sedimentary rocks intercalated with a small quantity of tuff. and volcanic substance is far
away from the crater, forming the sedimentary volcanogene clastic reformation type ben-
tonite deposits; in Ningcheng-Pingquan Neogenic rising volcanic basin, ore-bearing rocks are
mainly volcanic rcks, while common sediments are rarely seen, so that there are chiefly vol-
canogene magmatic deposits, volcanogene clastic rock-lava reformation type bentonite de-
posits and zeolite deposits; in Guyuan-Zhenglangi faulted volcanic basin at he center, the ore-
bearing rocks are common volcanogene clastic rocks, volcanogene lava and sedimentary vol-
canogene clastic rocks ,mainly forming complex zeolite deposits. The volcanic domes are relat-
ed to volcanogene magmatic type, volcanogene lava reformation type and volcanogene clastic
lava reformation type zeolite and bentonite deposits. The formation of perlite deposits and ze-
olite deposits is controlled by the volcanogene intrusive hillocks. Volcanic activities, volcanic
petrofacies and volcanic petrology strictly control the formation of nonmetallic deposits of
different geneses. A study of the relationship between petrochemistry and mineralization
demonstrates that ore-forming protoliths of the volcanogene nonmetallic deposits in east
Daging Mountain region are perlite and volcanic glass rocks. Based on an analysis of the re-
gional metallogenic geological setting. this paper indicates the ore-prospecting targets in east-

ern Daging Mountain.



