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Abstract

Data should approach a normal distribution before application of a variety of methods for
separating geochemical anomalies from background. In fact, regional geochemical data from
stream sediments generally follow a skewed distribution. It is demonstrated that the skewed
frequency distributions are mainly derived from mixed populations, which originate mainly from
several geological sources or processes. Two kinds of regional stream sediment samples can be
defined, one is a mixture of stream sediments from several lithology backgrounds, and the other is
stream sediment from a single lithology background. The combination of these sample data tends
to cause skewed frequency distribution. If these mixed data are processed as a whole, in other
words, the multiple populations are not recognized and separated in frequency distribution, then
serious errors may be made in statistical interpretation. In this study, a method for separating
multiple populations is proposed from the point of view of geology, geochemistry and
mathematics in an attempt to solve the problem of skewed frequency distribution. Based on the
understanding that multiple populations originates mainly from differences in regional lithology
background, elements that can reflect lithologies were chosen as classification indicators, then the
EM algorithm was employed to separate samples from different populations, and the optimal

number of populations can be reasonably determined according to geological map and
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