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Extended Abstract

Introduction

One of the main challenges about geochemical exploration is the selection of an appropriate method for
anomaly separation from background. In this field, many approaches including statistical methods, artificial
intelligence, soft computing and compositional methods have been developed. Each method has some weak
and strong points. Research literature showed the statistical hybrid models were used less in this field.
Materials and Methods

Nowadays, the hybrid models have been considered to enhance the intensity of geochemical anomalies. Until
now, only some hybrid models were used. The most important of them are neuro-fuzzy and genetic algorithm
model, multifractal-neural network model, fractal-U statistic model, fractal-wavelet model and factor
analysis-neural network model. The previous studies indicate that the univariate and multivariate statistic
methods and artificial neural networks were mainly used as hybrid model. The main goal of this research is
the identification of mineral potential of Au, Sb and As in Basiran 1:100000 sheet, which is located in 180
Km of West of Birjand, through using factor-fractal hybrid model. For this purpose, the 585-stream sediment
geochemical data, which were taken by Trade, Mine and Industry Organization of South Khorasan, were
analyzed for 20 elements including of Sh, As, Au, Ba, Se, Mn, Ti, Cr, Zn, Cu, Fe, Co, Ag, Sn, Mo, Ni, Pb,
W, Hg and Bi.

Results and Discussion

In first step, the data have been studied by R-mode factor analysis and 5 factors were extracted. With respect
to the goal, the third factor with the best linear combination of Sh, Au and as elements, was elected.
Afterwards, the factor scores were calculated and depicted on the map of factor’s scores. Consequently,
fractal method was applied on the concentration area based on third factor scores, and the thresholds values
were determined. Finally, based on threshold values, the map of hybrid factor-fractal model was illustrated.
Comparison of both obtained results using hybrid model and concentration-area fractal model indicated that
the hybrid model is more effective. As indicated in the following figure, the position of heavy metal samples
are located on identified mineralized zone using factor-fractal hybrid model.

Conclusion

In this paper, recognition of mineral potential of Au, as and Sb using factor-fractal hybrid model, is a new
idea and innovation. For validation of hybrid model results, 6 heavy metal samples were gained and studied.
The results of heavy metal studies confirmed the existence of gold particles in samples. The drawn results
stated a good agreement (more than 90 percent) between heavy metal locations and identified mineral
potential area by using the hybrid model.
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model.
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