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Singul arity of Mineralization and Multifractal Distribution of Mineral Deposits
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Abstract: According to the common nonr-linear property of several types of nomlinear hazardous processes such as
earthquakes, volcanos, landslides, cloud formation, rainfall, hurricanes, flooding, and mineralization that result in
anomalous amounts of energy release or mass accumulation confined to narrow intervals in space or time, these
types of processes can be termed as singular processes. The end products of these non-linear processes can be mod-
eled as fractals or multifractals. Most types of hydrothermal mineral deposits are genetically associated with mantle
events and plate tectonics which themselves shows self orginazed creticility. Here we show that not only the rela-
tionships between mineral deposits size and the number of deposits (size and number model) and between ore grade
and the number of deposits (grade and number model) may follow pow exlaw models, but also the element concen-
trations in a mineral district and posterior probability of an unit area containg deposits calculated by weiths of evi-
dence method for prediction of mineral deposits may also follow pow erlaw distribution with area. The singularity
theory and non-linear models proposed have provided useful ideas and pow erful tools for quantitative assessment of
mineral resources.

Key words: ore-forming theory; complexity theory; singularity; generalized selfsimilarity; selforginazed creticili-
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Plate subduction zone and earthquakes. volcanos and mineral deposits distribution
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Fig. 3 Schematic lithosphere-scale sections showing the formational environments of goldbearing deposits
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Fig. 4 Relationship between m antle plume events and

formation times of mineral deposits types
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Figure (A), grading decom position value by powerlaw modeling is 0. 4% , and the number of mineral deposits grading higher than

0.4% is 23 of 51;in Figure (B), grading decom position value calculated by fitting of a straight line is 0. 56% , and the number of

mineral deposits grading higher than 0. 56% is 110 of 379.
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Fig.5 Distribution of average grades from porphyry copper deposits
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Posterior probability representing ore-bearing frequency within an area unit( 1 km?). T he calculated area is 1 km?, with totally 11 min-

eral deposits, and the posterior probability is 3% . T he calculation uses means of weights of evidence and is based on ore-controlling fae-

tors of distance from pluton, favorablelithology and geochemical anomaly. T riangle representing the distribution of tin deposits, and pe-

lygonal black line representing exposed plutons
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Fig. 6 Posterior probability map calculat ed by means of weights of evidence method
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Fig. 7 Plot showing relationship between cumulative
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