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Fig.1 Sketch map showing the regional geology and distribution of copper deposits in the Altay copper belt
Fault numbers : D—Nuoerte fault; @—Bazhai fault;@—Abagong fault ; @—Tesitebahan ;
@—Erqiai fault;@—Wulung fault;@—KalaXiangeer and Ertai fault
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Fig.2 Geological sketch map of the
Xileketehalasu copper district
Q—Quaternary ; B—basalt ; TSs—basaltic tuff;
B+a—basalt+andesite ; d—diorite ;
&y—syenite porphyry;dw—diorite porphyry;
Em—quartz porphyry;

Yo—granite porphyry ; A\m—granodiorite porphyry and
quartz diorite porphyry;N@—fractured altered rock;

Bt—biotite alteration
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Fig.3 Chondrite—normalized REE distribution patterns of
mineralized porphyry in the Xileketehalasu copper district
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Fig.4 Chondrite—normalized trace element distribution patterns

of mineralized porphyry in the Xileketehalasu copper district
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Table 1 Major element analyses of ore—bearing porphyry in the Xileketehalasu copper ore district
i SiOx TiO: ALOs  Fe:Os FeO MnO MgO Ca0 Na:O K0 P20s COx H.0 Total
XH-3 63.41 0.46 16.52 3.14 2.39 0.03 1.72 0.83 5.00 4.04 0.09 0.48 1.58 99.69
XH-13 65.45 0.35 15.75 2.15 1.83 0.06 1.61 2.11 5.52 3.60 0.17 0.22 0.92 99.74
XH-18 62.97 0.46 16.00 3.39 3.23 0.08 1.61 0.61 4.40 3.77 0.21 0.30 1.86 98.89
HLS-4 63.30 0.50 16.85 341 1.56 0.02 1.66 0.94 4.19 4.58 0.24 0.26 1.64 99.15
HLS-5 63.78 0.46 16.20 2.85 2.24 0.03 1.68 1.92 3.76 4.48 0.21 0.78 1.48 99.87
TE 2 iy B 2 BT a0 0 POl i XRE 40T,
®2 FYPEHREF ST HENKB LIRS INER10°
Table 2 REE analyses of ore—bearing porphyry in the Xileketehalasu copper ore district/10-
B La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Th Yh Lu Eu'  La/Sm
XH-3 5.55 11.20 1.41 5.65 1.41 0.60 1.52 0.28 1.87 0.39 1.20 0.19 1.37 0.23 1.26 3.94
XH-13  7.74 1520  2.05 8.05 1.96 0.66 1.97 0.35 2.07 0.41 1.21 0.19 1.29 0.21 1.03 3.94
XH-18 10.30 20.00 291 1220  3.36 1.16 3.62 0.65 4.21 0.83 2.37 0.37 2.23 0.43 1.02 3.07
HLS-4 103 20.4 2.71 11.1 2.61 1.02 3.03 0.54 3.34 0.76 2.32 0.37 2.54 0.42 0.99 3.95
HLS-5 104 20.5 2.68 11.2 2.67 0.86 2.64 0.43 2.62 0.55 1.68 0.27 1.81 0.29 1.10 3.90
1 E S BRI T 3 h G il i teP—-MS T,
*3 HYEHREASTHENNETZINERN0°
Table 3 Trace element analyses of ore—bearing porphyry in the Xileketehalasu copper ore district/10-
S v Cr Co Ni Cu A Rb Sr Zr Nb Ba Hf Ta Ph Th U Y Se
XH-3 104 9.65 139 6.77 645 28.5 112 447 124 535 562 332 0.7 5.8 1.37 049 104 8.65
XH-13 95 24.1 927 104 505 259 645 416 833 397 553 231 049 286 203 045 11.8 7.58
XH-18 869 12.7 35.1 16.8 3017 55 134 378 130 4.68 540 3.64 053 6.06 324 0.64 240 838
HLS-4 124 190 12.8 6.51 1807 47.0 154 381 142 332 526 376 037 646 324 093 207 8.07
HIS-5 914 945 334 6.65 214 44.1 150 329 137 3,18 488 357 032 456 263 054 152 6.82
VE ¢ F I G ST g P i P dl i 1CP—MS TR ST
®4 FYRHREF ST PIEH Sr.Nd. O BRI ES TR
Table 4 Sr, Nd and O isotope analyses of ore—bearing porphyry in the Xileketehalasu copper district
S Rb(10™) Sr(10™) "Rb/*Sr “Si/*Sr 20 (7St/™Sr) t Sm (10°) Nd (10°) “Sm™Nd '"Nd"™Nd 2o (& Ndt 3 "Ov_swow (%c)
XH-3 11594 4472 0.750 0.707961 0.000019 0.704407 1.30 5.73 0.1378 0.512920 0.000015 8.1 8.6
XH-13 73.25 416.1 0.509 0.706800 0.000020 0.7043876 1.76 8.15 0.1306 0.512844  0.000010 6.9 7.9
XH-18 127.96 377.5 0.981 0.709028 0.000020 0.704382 2.95 11.80 0.1512 0.512957 0.000010 8.2 8.1
TE :Sr Al Nd (AL 2R 7E o FEURR B 3 5T 55 3t 3Rk BT 50 7 52 185 O TR A2 3R 43 A 7E v [0 b BT ) 2% g 4 7™ B JRIE 5 Jr 58 i 5 55 i T Y
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Table 5 Comparison of geochemistry of the ore—bearing porphyry
in the Xileketehalasu ore district with typical adakites

WA e T B FES B IR 0 B
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HE
HAA R FEGEE, YOARBIRIEE R A5 R
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Nb TERCR TC R SR s i 58 TERYR TR IR W B L s R
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Table 6 Comparison of the Xileketehalasu copper deposit with typical porphyry copper deposits
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Fig.5 Rb—Sr isochron of mineralized porphyry in the

Xileketehalasu copper district
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Discovery of the Xileketehalsu porphyry copper deposit on the southern
margin of the Altay copper metallogenic belt

YANG Wen-ping', ZHANG Zhao—chong™, ZHOU Gang',
YAN Sheng-hao', HE Li—xin', CHEN Bai-lin’

(1. No. 4 Geological Party, Xinjiang Bureau of Geology and Mineral Exploration and Development, Altai 836500, Xinjiang, China;
2. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China;
3. China University of Geosciences, Beijing 100083, China;
4. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China;
5. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China)

Abstract: The Xileketehalasu copper deposit is situated on the southern margin of the Altay copper metallogenic belt, i.e., inside the
original Kalaxiangeer porphyry copper belt. The preliminary study and drilling have revealed that copper orebodies are completely
controlled by quartz diorite porphyry and granodiorite porphyry. The ores have veinlet and veinlet —disseminated structures.

Chalcopyrite and pyrite are dominant metallic minerals with minor magnetite, bornite and specularite. Magnetite formed earlier than
chalcopyrite, suggesting relatively highly oxidized magma. Its mineralization and alteration zoning essentially resemble those of typical
porphyry copper deposits. K—feldspar, biotite, silicate, and pyrite alteration zones occur within the porphyry, and the quartz—sericite
alteration zone is distributed in the contact between the porphyry and its wall rocks, whereas the propylitic zone occurs in the country
rocks. The geochemistry of the mineralized porphyry characterizes adakite: high SiO, (63%—66%) and ALO; (15%—17%), enrichment
in Sr (378X107°—447x107), no negative Eu anomalies, depletion in Y (10x107°=14X10")and Yb (1.3X107°—=1.5X107°, and low initial
St isotopic value (0.70439), high (eny)t values (+6.9—+8.2) and low 3"Oy_guow (<10%0). The Rb—Sr isochron age for the porphyry is
332.81+8.5 Ma, belonging to Early Carboniferous. Its petrogenesis is related to partial melting of oceanic crust due to southward
subduction of the Mongolian ocean plate. Therefore, its metallogenic geological setting is very similar to the famous supergiant
porphyry copper deposits in the world. In addition, there are some copper occurrences with similar features in the surrounding areas of
the deposit. Therefore the area has good ore prospects and is another potential porphyry copper belt in China.

Key words : porphyry copper deposit; mineralized porphyry ;adakite ; Xileketehalasu
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