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SianBell La Zarza Lachabanne Pradovicioso Sarcheshmeh
Au - - - - YO/F-04/8
Ag NN ARRVA L VARV V-V /A-Y/$
As VoY WP \O-FoF VE-AYe s -
Bi 0-4) o o-v O-ADY -
Cu V=)o OF-FV+ VA-FYA VAV-YP. YEIN-\+ /0
Mn Yo-Y00 Y \AF YooYVE. YooYy FY4/\-4FY/V
Mo V- \AF \-Y Y-Yy. \-FY YV/0-FY/0
Pb - Voo $ \-Ya4a¥ FEAVY e O+ /d-AN/F
S - - - - FE N e
Sb Fe-YIA v Yo-v. YooYes -
Se - - - - -
Zn Y-1F4 Y-y Y-y Y-y A/F-AYS/Y
Fe A EEREE cA TR VororoPFY e Y/F-0Yr e V4 —PFY YA 5
(PPM o ) ez ka6 Sla0le 8 53 olie (LT b o Y s
Sl Sl s Spe gt | (Ser | Sl | Pl Ao
Au Yind Y AR +/AY Y/7¥ 7/34 /f Y/fV
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As VV/$ Ve /¥ &V V/04 /0 BAAR) A% Y¥
Bi O¥\/+Y Y ¥ YFavryY \lias \% i YV
Cu FAF/0 Y 0/ Vo34 NFaVi2) \lia¥ £/aV ARYA FFY.
Mn 40¥F/Y0 Y4Y. /e Yool iaarid \/4% ¥ Vo0 YOV
Mo #IA FIA A/ V/AA Y\ f/av . /f Y¥
Pb Ve/0) \l4 Yo/ N¥$ \/Y$ /% \id Y$
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Multiple modes exist. The smallest value is shown
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a. Multiple modes exist. The smallest value is shown
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Ag As Bi Cu Mn Mo Pb S Sb Se Zn Fe

Ag 1 218 798" 910™ 153" 216 191 .903™ .842™ .820™ -.255 877
As 1 243 .030 729" .586" 764™ -.002 218 376 72 218
Bi 1 5217 723" -.015 369 .549" 724" 981™ -.085 7152
Cu 1 554" 121 -.005 979™ .640" .560" -.383 828"
Mn 1 319 607" 537" .645™ 811 264 702
Mo 1 242 103 364 .027 266 -.020
Pb 1 .041 132 480 7017 281
S 1 .645™ 575¢ -.370 .850™
Sh 1 .693™ =213 .606"
Se 1 .030 794"
zZn 1 -.081
Fe 1

**_Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed).

.J\,;f)lﬁ-é)kb—w@m a:,wéuou}?ﬁytﬁap@&g—b Jod>

Ag As Bi Cu Mn Mo Pb S Sh Se Zn Fe

Ag 1 175 .858" .852" 738 -.064 962" -.332 816" 192 .195 742
As 1 -249 -238 -.114 325 .149 -.506 -.055 -.590 156 -.122
Bi 1 .999™ 928" -013 .806" -.187 915™ .520 .076 9227
Cu 1 .940™ 012 798" -.195 918" 524 .072 933
Mn 1 306 671 -315 .904™ 482 .072 .986™
Mo 1 -.052 -330 .002 -.058 232 335
Pb 1 -.442 721 .040 443 713

S 1 -373 .670" -.696 -342
Sb 1 336 -.023 .846"
Se 1 -.592 446
Zn 1 205
Fe 1

*_ Correlation is significant at the 0.05 level (2-tailed). **. Correlation is significant at the 0.01 level (2-tailed).

A g gitas 03 3dus S0l S 3 Jool (slaail 3o 0 g0 3T 4 b gy e SNl - J g

Total Variance Explained gossan
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component
% of . . . % of .
Total . Cumulative % | Total % of Variance Cumulative % | Total . Cumulative %
Variance Variance

1 6.455 53.791 53.791 6.455 53.791 53.197 6.423 53.528 53.528
2 2.906 24.220 78.011 2.906 24.220 78.011 2.870 23.917 77.444
3 1.231 10.062 88.271 1.231 10.260 88.271 1.299 10.826 88.271
4 0.893 7.446 95.716
5 0.443 3.695 99.412
6 0.071 0.588 100

Extraction Method: Principal Component Analysis.
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Rotated Component Matrix? gossan
Component
\ Y Y
Ag FATAS VARVA —/\AA
As — /Y /PN VAL
Bi /84 —/\YF — /94
Cu /44 —/\YF VAN
Mn LAY — /oA Yiun
Mo /evF —/YYY /80)
Pb Virdd CINPY —+/YY¥
S - /X0 — ARV —/\AA
Sb RIA\AS /ey VIRV
Se Vsl =MD JAYY
Zn 0¥ VY V¥
Fe A -+ /Y anas

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 4 iterations.
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Total Variance Explained
ComponentT Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Total % of Variance Cumulative % | Total % of Variance Cumulative % | Total | % of Variance | Cumulative %
Al PIFPE OV OYVeY PIFFE OY/VY O¥/V A 7/14: 0V/OAP DV/OAY
Y ¥/a YO/ VY VA/VVF ¥/ed YO/VY VA/VYE F/AY0 \ZRAY VV/EYY
¥ AALYA ARA! AM/FVD RIALY /4 M/EVD \V/YYS VV/H0Y AM/FVD
¥ Via\d O/NYAY Af/fFoY
o </YYN V/4Y0 A7/YAY
4 AR \Vidid AN/ Y
\ */NOA V¥ E 44/YY4
A AN +/FVN A4/A
q oY VAT2% 44/4%A
\e VAR o/ Y¥ 44/44)
A} DVARR ARE 4 44/44A
\Y Vees I Voo

Extraction Method: Principal Component Analysis.
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Rotated Component Matrix?
Component
\ Y v

Ag /A A CAFY
As VRV JMF 2y
Bi _AFY YAV N
Cu AN VT AN
Mn VYD < /BAY JVEA
Mo A VS LAY
Pb A A8 YN
S _/ASA TS JAFY
Sb CUMVE AR LYY
Se _AOY /vy —YYE
Zn Y LAWY /AA
Fe AN YR — Y

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 5 iterations.
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Abstract

Gossan occurs considerably around the Chahar Gonbad copper-gold mine. The mineralogy of gossan includes: hematite (Fe,O,), goethite
(FeO(OH)), and limonite (Fe,0,.H,0) with colloform texture, as wewll as quartz, calcite and clay minerals. Enrichment factors include:
Ag=1.08, As=1.19, Bi=70.12, Mn=4.11, M0o=2.37, Pb=1.51, Sb=1.7 and Fe=1.71 in comparison to the mineralized rocks. However, Cu=0.03,
S=0.03 and Se=0.04 are strongly depleted; Zn= 0.94 is slightly depleted. Based on correlation coefficients, four droups can be distinguished.
The first group includes Bi, Cu and Sb which have a good correlation with Fe and Mn. The reason for this correlation is probably the
adsorption of Bi, Cu and Sb by iron and manganese hydroxides - oxides in gossans. The second group comprises of Pb and Ag which have
a good correlation with Bi, Cu, and Sb, without any relationship with Fe and Mn. The third group elements are As, Mo and Zn which have
no correlation with Fe and Mn, as they form insoluble complexes. The fourth group includes sulfur and selenium which formed by sulfide
weathering, gossan formation and sulfate minerals. The correlation of Bi with Cu is caused by weathering of sulfide minerals and formation
of gossan. Bi, Cu and Au enrichments in the gossan are 3123.94, 12.62 and 400 times the clarck values. All the elements in the gossans, in
particular Bi could be considered as the possible exploration guides around Chahar Gonbad area.

Keywords: Gossan, Copper-Gold mineralization, Mineralogy, Geochemistry, PCA statistical method, Elemental Exploration guide.
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