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Fig. 1 Three dimensional geochemical map of Ag from stream sediment samples in Zhejiang Province
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ation of Au content and the sampling in-
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to Line No. 52) East-segment, Zhilintou

gold-silver deposit, Zhejiang Province
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Fractal Brownian Motion and Geochemical Survey
——A Fractal Approach to the Spatial Distribution of Element Contents in the Crust

Li Changjiang, Ma Tuhua, Zhu Xingsheng and Hu Yonghe
(Zhejiang Institute of Geology and Mineral Resources, Hangzhou, Zhejiang, 310007)

Abstract

The pattern of geochemical surface, which varies with the size of sampling cells (sampling
density) , is undetermined. For the one-dimensional case, the relation of the length of the ele-
ment content distribution curve L to the sampling interval r is L() =Cr'~ " with the fractal di-
mension D=1/H. For the element content data obtained from geochemical survey along a given
line in a given area of the crust, the D and H values obtained from the formula will be statistical-
ly determinated. The spatial distribution of Au, Ag, Cu, Pb, Zn, Mo, Co and Ni contents in
stream sediment samples from Zhejiang Province is a fractal distribution at scales from 1 to 150
km, having D=1.03~1. 62 and H=0. 62~0. 97 respectively. It indicates that the content dis-
tribution of elements in the crust varying spatially with sampling intervals is essentially equivalent
to the fractal Brownian motion's random fuction, and predicts that the content distribution of ele-
ments has a statistical self-similarity and long-range correlation at scales from 1 to 150 km. The
result provides a theoretical support for the size of 160 km X160 km sampling cells suggested by
the International Geochemical Mapping project (IGCP259). .

Key words: geochemical survey ;fractal Brownian motion; spatial fractal of element contents
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