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(Sl Qo0 @ (6 wSo3ll axlg) oolazwl 850 slaosls V- Jgu

Ni | As | S Pb | Zn | Cu | KO | Na,O | CaO | MgO | Al,Os3 | TiO, | SiO;

23| 8 40 | 18| 65|21 |2.26| 1.13 121 | 1.41|14.29|1.37 | 63.12 1
30| 3| 18|23 | 8329|252 | 0.88|1.17| 1.88 | 15.31|1.21 | 64.11 2
27| 8| 124 | 19| 7926|236 | 0.88 | 1.45 2.1 | 1466 | 1.29 | 62.41 3
24 | 7 71122 | 6725|219 | 113|134 1.5|13.53 | 1.39 | 60.43 4
22| 3 20| 20| 70| 24| 2.12 11127 | 1.48 | 12.85 | 1.36 | 59.62 5
24 116 | 109 | 19| 8529|224 | 0.89|136| 2.16 | 1438 | 1.36 | 61.71 6
21| 3 78121| 8 (29| 22| 1.01|1.22| 1.57 13 | 1.25 | 59.85 7
2912|1895 | 531|174 |8 | 25| 0.76 | 1.58 | 2.67 | 15.75 | 1.23 | 64.04 8
27| 6| 369 |26|119|45|234| 0.73 192 | 2.82 | 14.81 | 1.34 | 62.07 9
25| 3| 337 (27103 |38 (226 | 0.85|1.78| 2.56|13.76 | 1.38 | 61.14 | 10
34| 3| 403 |31|143 |56 (247 | 049 |3.67| 3.65| 16.1|1.14| 63.7| 11
28 | 3| 569 |29 |154 |57 |235| 0.74|2.31| 2.85|14.54 |1.19 |61.84 | 12
26| 3| 332 (26| 99|43 (232 | 079|146 | 2.44|14.26 |1.31|61.23| 13
25| 6| 304 (28| 90|43 (229 | 094|154 | 2.02|14.27 | 1.45 |61.24| 14
25|16 | 228 (22| 84(39(219| 093 | 14| 1.99|13.23|1.41|59.95| 15
23| 8| 172 | 21| 7331|221 | 102|141 1.7 | 13.56 | 1.34 | 60.34 | 16
22| 3 93 | 21| 71|29|224| 1.06|1.29| 1.49|14.13 | 1.4 |61.76 | 17
22| 8 50118 | 6524|215 | 116 | 1.2 1.3]13.12|1.32 | 61.13 | 18
22| 3 69 | 21| 66| 25|219| 1.11|1.23| 1.63|13.55| 1.3|62.04| 19
27| 8 69 | 21| 79|29 |236| 0.89|1.36| 1.73|15.26 | 1.39 | 61.87 | 20
26| 8 53122| 93 |25|2.27| 0.99 | 1.22 1.4 11469 | 1.39 | 62.06 | 21
27| 3| 106 (22| 81|28 |235| 0.88|1.45| 2.11|14.85|1.33|62.42| 22
29| 8188549 |175|86 (248 | 0.63 |1.55| 2.68 |15.49|1.22 | 61.5| 23
29| 5| 576 (3015259 (235| 0.73| 23| 2.83|14.53|1.22 (6197 | 24
27| 3 71122| 7929|234 09138 | 1.74|15.24 | 1.38 | 62.11 | 25
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RPCA Ly ossl caws 4 slo PC Y-0 Jgux

Comp.1 Comp.2 Comp.3 Comp.4 Comp.5 Comp.6 Comp.7 Comp.8 Comp.9 Comp.10 Comp.11 Comp.12
1 -1.39131 -0.02208 0.075495 -0.04412 0.057849 -0.00191 -0.005 -0.01386 -0.01337 -0.01164 -0.00019 0.006251
2 0.381655 -0.42708 -0.08906 0.23991 -0.09956 -0.02801 0.203298 0.176099 -0.1926 -0.06922 -0.02999 0.045
3 -0.33024 0.323347 0.161649 0.195807 0.079945 -0.03069 0.073782 0.024759 -0.02436 -0.00505 0.001185 -0.0024
4 -0.82351 0.017828 -0.10214 -0.03739 0.041665 -0.09168 -0.0893 0.030598 -0.0107 0.002032 -0.00352 -0.00236
5 -1.43031 -1.07237 0.305619 -0.2766 -0.04257 0.066905 -0.21379 -0.00064 0.155778 0.091108 0.036771 -0.0448
6 -0.6839%4 0.890693 0.206877 0.044993 0.008659 0.117605 -0.03185 -0.02211 0.014637 -0.00965 -0.01067 0.000657
7 -0.27476 -0.63155 -0.0148 -0.16585 0.005645 0.145078 -0.00504 0.014034 -0.0362 0.002533 0.00369 -0.00665
8 2.028553 1.320999 -0.43011 -0.23405 -0.35611 0.062136 -0.10751 0.238044 -0.3153 -0.302 -0.04582 0.100689
9 0.899071 0.348761 0.15337 0.039172 -0.00024 0.010127 -0.02909 -0.04759 0.008698 -0.00537 0.011219 0.001669
10 1.027504 -0.26728 -0.07578 0.140542 0.088765 0.006719 -0.07442 -0.03005 -0.02124 0.026116 0.000954 0.001681
11 1.499972 -0.26924 0.713366 -0.06744 0.061793 -0.37336 -0.10733 -0.11355 0.21587 -0.05858 0.157268 -0.01408
12 1.634178 -0.14716 0.123631 -0.1468 0.082169 -0.0155 0.035461 0.006804 0.012781 0.001338 -0.00847 -0.00373
13 1.031343 -0.24232 -0.08881 0.124956 -0.12095 0.067819 0.038649 0.036084 -0.01183 -0.00947 -0.00069 0.006647
14 0.584755 0.28281 -0.28334 -0.00235 -0.09553 -0.03614 -0.03778 -0.00728 -0.01886 -0.02575 -0.00528 0.000964
15 -0.06654 1.107843 -0.14951 -0.01546 -0.07961 0.025688 0.005096 0.024047 0.018975 0.039574 0.002423 -0.00331
16 -0.09139 0.436333 -0.24195 0.045156 0.059655 -0.04165 0.05264 -0.01359 0.004023 -0.01746 0.001841 -0.00638
17 -0.21849 -0.61092 -0.19878 -0.02568 -0.01413 0.001619 0.055677 -0.06661 0.013859 0.004181 -0.002 -0.00149
18 -1.05317 0.133619 -0.124 -0.10876 0.063396 -0.00831 0.049279 0.008383 -0.00228 0.016868 0.001936 0.009522
19 -0.47289 -0.6908 -0.10487 0.050522 0.043863 0.042157 -0.03833 0.035095 0.054051 -0.0182 0.004787 2.4E-05
20 -0.80579 0.112493 0.217738 -0.06316 -0.13075 -0.05532 -0.00777 -0.00959 -0.00694 -0.01034 0.006112 -0.0043
21 -1.06294 0.019596 0.183867 -0.24206 -0.07165 0.002942 -0.04104 0.026112 -0.2216 -0.0011 -0.05188 0.063453
22 -0.02494 -0.59947 0.151433 0.158273 -0.00465 -0.02623 0.00045 0.020251 0.006338 0.010392 -0.00154 -0.00267
23 2.252999 1.02931 -0.32102 -0.19392 -0.42443 0.052594 -0.04999 0.172427 -0.32388 -0.26127 -0.01884 0.095479
24 1.431742 0.287258 0.13291 -0.17755 0.028413 -0.04654 -0.00263 0.022385 0.004407 -0.00817 0.003292 0.004208
25 -0.37164 -0.7294 0.160867 -0.01229 -0.11417 -0.06284 0.010192 -0.01177 0.008008 0.018069 -0.00509 0.001653
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PCA i, lawgs sanl caws a5 sl PC Y- Jgo

PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10 PC11 PC12 PC13
1 2.270206 -0.58571 1.545027 -0.11213 -0.56558 0.911782 -0.12306 -0.1069 -0.0309 -0.13619 -0.02456 0.109132 0.086536
2 -1.44427 -2.38174 1.949724 -1.24327 -0.70703 -0.84822 -0.06723 0.494095 -0.18049 -0.13689 0.052775 -0.03767 0.003552
3 0.102804 -1.04911 0.795158 0.489015 -0.56726 -0.52056 -0.23027 0.131051 0.104009 0.014471 0.009233 0.158394 0.065983
4 2.80751 0.531823 -0.22102 0.07636 0.157248 0.102516 0.647272 0.337218 0.036093 0.081649 0.072503 0.173573 -0.16564
5 3.531905 0.584369 -1.54516 -0.70812 0.174852 -0.09288 0.30119 0.112534 -0.0192 0.200878 -0.01121 0.020441 0.030676
6 1.130451 0.739179 0.919096 2.132248 -0.82894 -0.10542 -0.57361 -0.38201 0.137854 0.124631 0.044201 0.000816 -0.09187
7 2.474595 0.521604 -1.64321 -1.25583 -0.73122 -0.65833 -0.12666 -0.34864 0.156342 -0.14271 0.244232 -0.11411 -0.00944
8 -5.91879 2.758723 1.95478 -0.75501 -0.4583 0.777288 -0.01831 0.173992 0.024607 0.04921 0.091589 -0.0669 -0.06994
9 -1.61542 -0.3333 -0.42666 0.773559 0.61383 0.13763 -0.61344 -0.12067 -0.11755 0.014929 -0.00743 0.064171 -0.0082
10 0.112576 0.122804 -1.26877 0.035921 0.984929 0.375053 -0.5198 0.359357 -0.09822 0.118571 0.182912 0.080051 0.121717
11 -6.30749 -2.87778 -1.6047 1.238418 -0.44662 0.541247 0.509272 0.054581 0.43968 0.044612 0.048603 -0.08629 0.046097
12 -3.01123 -0.29389 -1.73615 -0.33169 -0.478 0.021646 -0.01732 -0.29502 -0.40935 -0.12153 -0.04969 0.128963 -0.07797
13 -0.47471 -0.15415 -0.75214 -0.37259 0.574921 -0.53644 -0.53712 0.126241 0.056185 0.058981 -0.12444 -0.13799 -0.05817
14 0.653696 0.595598 0.114631 0.306989 1.397123 0.447718 0.065887 0.235374 0.006929 -0.28606 0.045676 -0.07313 -0.0715
15 1.830608 2.035866 -0.18174 2.223125 -0.25545 -0.45132 0.122512 0.434945 -0.13743 -0.10114 -0.08296 -0.13105 0.076157
16 2.177302 0.719963 -0.54652 0.221104 -0.28423 -0.20954 0.188496 -0.00696 0.326206 -0.11816 -0.00985 0.068212 -0.01508
17 2.266185 -0.27503 0.249161 -0.78738 0.630636 0.664283 -0.10613 -0.2969 0.160392 -0.23514 -0.05612 -0.02844 0.072502
18 3.312021 0.528757 -0.15564 -0.27828 -1.08859 0.302222 0.239013 0.070874 -0.0185 0.020367 -0.13405 -0.01219 0.080176
19 2.40982 -0.38585 -0.23454 -1.19752 -0.64822 0.647841 -0.28934 0.085024 0.138272 0.190353 -0.10911 -0.1013 -0.0744
20 0.481336 -0.71282 1.35182 0.691683 0.690767 -0.49131 0.313978 -0.28955 0.113428 -0.10464 0.014884 0.023318 -0.04542
21 1.323347 -0.23408 1.220232 0.281956 0.269822 0.047172 0.484299 -0.38208 -0.5012 0.230538 0.138887 -0.11214 0.074465
22 0.030624 -1.41177 0.477937 -0.30499 0.465887 -0.19354 -0.20511 0.111738 0.038755 0.162002 -0.02996 0.042091 -0.02685
23 -5.48037 2.890303 0.234667 -1.00984 0.399381 -0.71952 0.170915 -0.1957 0.250921 0.064667 -0.08484 0.09179 0.10752
24 -3.08893 -0.0578 -1.37401 0.152891 -0.36737 0.064066 0.11194 -0.05683 -0.52455 -0.10157 -0.09585 -0.00946 -0.02786
25 0.426219 -1.27596 0.878023 -0.26661 1.067415 -0.21338 0.272653 -0.24576 0.047719 0.108177 -0.12542 -0.05028 -0.02306
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Abstract

The closed nature of geochemical data has been referred in many studies. In order to
analysis the compositional data and use standard statistical methods, firstly the data
should be opened.The data might be opened by various transformations provided.One of
the most popular of applied transformations is the logratio transform.

To investigate the halos and concealed mineralization, data of wind blown sands
related to VHMS deposit was analyzed in the form of closed and opened data. Data used
in the current research was collected from the wind blown sands from the surface at
defunct Areachap Cu-Zn mine from South Africa. Principal component analysis,PCA, is
very popular for multivariate analysis of geochemical data. But PCA is very sensitive to
outliers. Using robust methods,RPCA, could resolve this problem. For this purpose, the
closed data was evaluated by PCA method and the opened data was analysed by RPCA.
Later, the anomaly was separated from background on mineraised factor of PCA and
RPCA by using probability-plot modelling. The results were shown that the mineralized
factor of RPCA could identify the mineralized zone and PCA identify the host rock. The
PCA can optimizes location of drillhole for the followup stage.

Key words: Wind blown sand, Compositional data, Robust PCA, PCA, Opening data
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