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Abstract

The southern region of Qarachaman is situated in the south of Tabriz and southeast of Bostanabad city, covering
approximately 132 square kilometers. This area was chosen specifically because it contains numerous intrusive
masses, extensive changes, and various mines and indicators that help identify and isolate geochemical
anomalies within water bodies. To achieve this, we utilized the principal component analysis (PCA) method on
a dataset consisting of 820 river sediment samples. This analysis focused on elements associated with
hydrothermal type mineralizations. The PCA method yielded significant insights, with the first factor (PC1)
accounting for the highest variance of 30.5%, while the fourth factor (PC4) had the least impact, with a variance
of 8.8%. The first component (PC1) exhibited a strong correlation with zinc, lead, cobalt, and mercury elements.
On the other hand, the second component (PC2) showed a connection with gold, arsenic, silver, and copper
elements. The third component (PC3) was found to have a correlation with bismuth and tin elements. Lastly, the
fourth component (PC4) indicated a moderate correlation with molybdenum, sulfur, and to some extent, gold.
The results obtained from this analysis demonstrate that the expansion of gold and copper mineralization, as
determined by the fractal method, aligns with the second factor of the principal components (PCA). Conversely,
molybdenum mineralization corresponds to the fourth factor (PCA), highlighting the influence of the second
factor on mineralization in this area. Overall, these findings indicate that the region shows potential for fertile
deposits of gold and copper.

Key words: streamsediments, Factor analysis, Statistical parameters., South Qarachaman
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Statistics

NAu NCu NMo NPb NZn
Mean 0.71 3.64 0.46 3.81 4.42
Median 0.64 3.65 0.44 3.78 4.39
Mode 0.47 3.50° 0.09 3.59 4.34
Skewness 0.35 -0.141 0.025 0.270 0.372
Std. Error of Skewness 0.10 0.09 0.097 0.09 0.09
Kurtosis -0.572 0.28 -0.225 0.70 0.07
Std. Error of Kurtosis 0.199 0.193 0.193 0.19 0.197
Minimum 0.00 243 -0.99 2.88 3.57
Maximum 1.77 453 1.59 4.54 5.28

Sum 430.8 2319.2 294.20 2455.2 2723.00
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KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.703
Approx. Chi-Square 2.216E3
Bartlett's Test of Sphericity df 66
Sig. .000
Scree Plot
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Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared Rotation Sums of Squared Loadings
Loadings
Total % of Cumulative | Total % of Cumulativ Total % of Variance  Cumulati
Variance % Variance e% ve %
1 3.662 30.520 30.520 3.662 30.520 30.520 2.069 17.240 17.240
2 1.627 13.562 44.082 1.627 13.562 44082 1.963 16.358 33.598
3 1.187 9.891 53.973 1.187 9.891 53.973 1.892 15.766 49.364
4 1.058 8.820 62.792 1.058 8.820 62.792 1.611 13.428 62.792

Extraction Method: Principal Component Analysis.

o 55516 51 S5 52 4 bgyye yolis (10,5 (aseie qz (6555 5l b - 050

Rotated Component Matrix®

Component
1 2 3 4

InHg 0.839 -0.058 0.019 -0.046
InZn 0.703 0.404 0.054 0.270
InCo 0.614 0.155 0.457 -0.034
InPb 0.552 0.472 0.132 0.258
InAg -0.033 0.753 0.025 -0.097
InAs 0.173 0.641 0.177 0.074
InAu 0.104 0.518 -0.145 0.516
InCu 0.348 0.505 0.216 0.101
InBi 0.106 0.067 0.884 -0.010
InSb 0.097 0.131 0.845 0.066
InS 0.053 -0.100 -0.095 0.773
InMo 0.043 0.138 0.0242 0.759

Extraction Method: Principal Component Analysis.

Rotation Method: VVarimax with Kaiser Normalization.
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