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Abstract: 1dentification of geochemical anomaly patterns, which indicate the enrichment and depletion
of elements, is an important issue in the interpretation of geochemical data. The use of the power spectrum-
area fractal method allows the better separation of geochemical populations that is due to transformation
of the data from spatial domain to frequency domain. By implementing this method on the dataset of Au
and Sb element contents obtained from chemical analysis of soil samples taken Sari Gunay exploration
zone, three models including noise, anomaly and background maps were prepared for each element. The
data of the noise maps constitute 5-6 percent of the primary data variation range and indicate sampling and
analysis errors and rapid changes due to the distribution of elements in different rocks. Anomaly maps those
variation range is similar to the variation range of initial data, represent enrichment locations and precise
positioning of surface geochemical anomalies. However, background maps that cover about 12-18 percent
of the variation range of primary data indicate the general trend of the concentration variations in the study
area and the approximate location of geochemical anomalies. Anomaly map that shows the mineralization
centre can be used to design a preliminary drilling network and the background map that shows the
mineralization area, can be used to design drilling network in preliminary and detailed exploration phases.
Anomaly and background maps have proposed Sari Gunay and Agh Dagh deposits areas and a new area for
gold exploration. Besides, they have suggested Sari Gunay and Agh Dagh deposits areas and the fault area
between two deposits for antimony exploration.

Keywords: Fractal modelling, Power spectrum, Geochemical anomaly, Filtering of geochemical maps,
Sari Gunay epithermal gold deposit.

INTRODUCTION

Separation of geochemical patterns such as background, anomaly and noise maps is one of the important
issues in the interpretation of geochemical data. Power spectrum-area fractal method through transformation
the data set from spatial domain to frequency domain and robustness to outlier data can undertake this
subject. Results of applying this method on the geochemical data of the Sari Gunay exploration zone
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showed that the noise and background maps constitute, respectively, 5-6 and 12-18 percent of the primary
data variation range and anomaly map represent high-concentration locations and precise positioning of
surface geochemical anomalies.

METHODS

The power spectrum-area fractal method was first proposed by Cheng et al. [1]. It comprises the
following steps [2,3]:

1- Preparing a regular sampling map by using of one of the interpolation methods.

2- Using of fast Fourier transformation in order to transform the data map from spatial domain to
frequency domain.

3- Calculating Fourier spectrum of frequency map and drawing the power spectrum-area fractal plot.

4- Fitting the plot with multi straight lines and obtain thresholds of the plot as frequency filters.

5- Calculating spectrum background, anomaly and noise maps by multiply frequency domain map to
the frequency filters.

6- Using of inverse fast Fourier transformation in order to back the maps to the space domain.

FINDINGS AND ARGUMENT

In this study, Au and Sb contents in 1868 soil samples in Sari Gunay exploration zone have been used
as a data set. Figure 1 and 2 show the sample locations and contour maps of data in the study area. By
implementing the power spectrum- area fractal method on the data set, three geochemical models namely,
noise, anomaly and background maps were prepared for each element. The noise maps indicate sampling
and analysis errors and rapid changes due to the distribution of elements in different rocks. Anomaly maps
represent high-enrichment locations and precise positioning of surface geochemical anomalies. However,
background maps indicate the general trend of the concentration variations in the study area and the
approximate location of geochemical anomalies.
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Figure 1. Locations of geochemical samples (blue dots) overlain on a topogrphy map of the study area
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Figure 2. Contour maps of A: Au and B: Sb analysis in the study area
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Figure 3. Classified maps of A: Au anomaly, B: Au background, C: Sb anomaly, and D: Sb background with
recommended areas for further exploratin in the study area

CONCLUSIONS

The map of geochemical anomaly that shows the mineralization centre can be used to design a preliminary
drilling network and the background map that shows the mineralization area, can be used to design drilling
network in preliminary and detailed exploration phases. Anomaly and background maps have proposed
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Sari Gunay and Agh Dagh deposits areas and a new area for gold exploration (Figure 3). Besides, they have
suggested Sari Gunay and Agh Dagh deposits areas and the fault area between two deposits for antimony
exploration.
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