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Abstract: This paper investigates the nonlinear properties of geo-anomalies related to mineralization. It was demonstrated that
geochemical anomalies in stream sediments in Gejiu mineral district caused by Sn mineralization can be modeled by fractal and
multifractal models and they depict singularity, discontinuity, chaoticality, and indifferentiality. It was also shown that the sin-
gularity calculated from 2D geochemical landscape can reflect the causes of buried sources. The concepts and methods were vali-
dated using the concentration values of trace elements Sn, Cu, As, Pb, Zn and Cd in stream sediments. The results obtained
using windows-based local singularity analysis method not only provide anomalies in general agreement with the locations of
known mineral deposits in the eastern Gejiu district but also new anomalies delineated in the other areas of Gejiu that provide
potential target areas for further mineral exploration for undiscovered Sn mineral deposits. It is anticipated that the singularity
analysis method introduced in the paper will become a new powerful tool applicable for quantitative prediction of buried mineral
deposits in covered terrain.
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Fig. 1 Simplified geology of the Gejiu mineral district
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Fig. 2 Profile of Sn ore, granites and surface geochemical anomalies
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Fig. 3 (a) Distribution of log-transformed values (107%) of
Sn in stream sediment samples. ; (b) CG-A (concen-
tration-area) plot showing the cumulative area
(number of cells of 4 km?) versus the tin concentra-
tion value; the base of logarithms is e
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Fig. 4 Relationship between the concentration density val-
ues (107%/km®) of As and square windows with va-

rious window sizes
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Fig. 5 (a) Scoring map of the first principle component

showing the spatial distribution of multiple elements
of Sn, Cu, As, Pb, Zn and Cd; (b) Singularity ob-
tained from the anomalies in Fig. 5a, with a positive
value of 5 added so that the map has positive values.
Singularity was calculated with square windows
sized within 26 km
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Fig. 6 Schematic diagram showing situations of location of
ore bodies and primary halos in relations to rock sur-
face and over burdens
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