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Fig.1  Regional geological map of the Qiaoxiahala Fe- Cu deposit, showing the attitudes of the orebodies
( Modified after Dengjiniu, 2000)
1 —Quarternary sediments ; 2 —Sandstone and phyllite of Lower Carboniferous Nanmingshui Formation; 3 —Tuff and tuffaceous sandstone of Mid-
dle Devonian Yundukala Formation ; 4 —Basaltic-andesite , tuff and tuffaceous sandstone of Middle Devonian Beitashan Formation; 5 — Marbleized
limestone ; 6 — Magnetite orebody ; 7 —Copper orebody ; 8 — Midlle to Late Hercynian granite ; 9 — Measured or inferred fault ; 10 —Nickelcopper de-

posit ; 11 —Gold deposit ; 12 —Iron-copper deposit
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Fig .2

No.0 and No.22 geological sections of the Qiaoxiahala Fe- Cu ore deposit ( After Dengjiniu, 2000)

1 —Tuff ; 2 —Calcareous sandstone ; 3 — Marbleized limestone ; 4 —Tuffaceous sandstone ; 5 —Picrite ; 6 —Dioritic porphyrite ;

7 —Quartz vein; 8 —Skarn; 9 — Magnetite orebody; 10 —Copper and gold orebody ; 11 —Open pit and drilling hole
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Table 1 REE and Cu contents of rocks and ores from various Fe Cu deposits in southern Altay ( uy/ 10~ 6)
. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Vs 3
Qx-11 Qx-13 Q3 Q15 Q8 QPl-44 QP-32 QP-35 Q12 OQx-6 QX6-2 QX34 QX341 QX-34-2 TS-13 TS-17
La 887 10.9 143 157 8.8 85 127 9.63 1.70 0.84 488 426 386 681 5.67 133
Ce 239 251 288 306 179 16 .8 23 .8 20.5 3.51 1.64 100 644 581 1037 13.3 245
Pr 3.66 3.73 0.29 7.6 421 38 68.6 2.01 3.58
Nd 18 16 11.9 125 109 11.9 13.5 12.8 284 1.89 28 .3 126 117 213 8.88 143
Sm 5.16 346 284 285 2.84 2.79 2.83 2.70 0.94 0.86 5.07 7 .45 7 .04 12.7 2.52 3.59
Eu 1.99 1.15 11 1.3 1.4 1.16 1.33 1.11 1.05 0.37 7.98 1.99 1.93 3.25 0.9 1.2
Gd 5.68 3.08 2.84 247 3.45 2.89 3.32 3.00 1.51 1.08 3.29 7.19 2 .45 4.55 2.74 3.5
Tb 0.99 0.48 0.468 0.412 0.6 0.459 0.589 0.508 0.27 0.19 0.39 0.33 0.15 0.25 0.48 0.6
Dy 6 .04 2 .81 1.14 1.96 0.49 0.45 0.61 2.97 3.6
Ho 1.21 0.58 0.622 0.542 0.772 0.586 0.757 0.713 0.34 0.22 0.33 0.07 0.07 0.09 0.57 0.67
Er 3.39 1.73 0.61 0.85 0.35 0.34 0.49 1.59 1.82
Tm 0.47 0.25 0.265 0.281 0.303 0.245 0.303 0.316 0.13 0.09 0.1 0.04 0.02 0.02 0.23 0.25
Yb 2 .98 1.8 1.82 193 1.78 1.53 1.93 2.04 0.76 0.58 0.62 0.12 0.13 0.1 1.51 1.63
Lu 0.45 0.28 0.311 0.281 0.238 0.218 0.298 0.313 0.13 0.09 0.09 0.03 0.02 0.02 0.25 0.25
Y 30.6 15.9 5.82 9.6 1.54 1.56 1.86 15.5 19
LREE 61 .58 60.34 58.94 62.78 41 .58 41.15 54.16 46.74 10.04 5.89 197.75 1247 .5 1131 2015.6 33.28 60.39
HREE 21 .21 11.01 6.326 5916 7.143 5.928 7.197 6.9 3.14 4 7 .63 8.62 3.63 6.13 10.34 12.32
~REE 82.79 71 35 65.27 68 .696 48.72 47.078 61 .357 53 .64 13.18 9.89 205.381256.16 1134.6 2021 .68 43 .62 72.71
LREE/ HREE" 2.90 5.4 9.32 10.61 5.82 6 .94 7.53 6.77 3.19 1.47 25.92 144.73 311.56 328.80 3.22 4.90
(La/ Lu) 2.11 4.17 492 598 3.9 4.18 4 .56 330 1.38 1.00 58.071520.77 2066.97 3646.65 2.43 5.70
(La/Sm) " 1.08 198 317 3.47 1.95 1.92 2.82 224 1.14 0.6l 6.05 35.97 34 .49 33.73 1.42 233
(Gd/ Yb) 1.54 138 1.26 1.03 1.56 1.52 1.89 119 1.60 1.50 4.28 48 .35 15.21 36.72 1.46 1.73
S6Eu 1.12 1.06 117 1.27 1.11 1.24 1.32 119 2.68 1.17 5.61 0.82 1.15 1.07 1.04 0.95
8Ce 1.01 0.95 0.80 1.13 0.93 0.92 093 0.95 0.84
Cu 135 15.9 876 250500 170 222
g 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
e TS-21 TS22 TS03-5 TS03-2 TS03-3 -4 TS03-7 TS03-7-1 TS03-8 Mk-1 Mk-2 Mk-3 Askl  Kktkl Srk-1  Srk-2
La 98 7.93 4.7 14.3 13 1.82 5.28 4.22 743 218 216 0.63 0.55 11.4 1.77 15.0
Ce 226 16.9 10.8 295 28.4 258 9.7 6.47 699 4.41 309 3.47 0.61 24.6 2.58 32.1
Pr 3.42 253 1.59 3.9 39 045 1.6 087 084 0.69 291 0.74 0.07 3.0 0.29 4.37
Nd 158 10.9 7.61 16 .2 16.6 1.99 5.03 403 3.62 359 886 3.27 0.23 111 1.7 19.
Sm 4.62 3.2 2.01 3.67 3.89 0.70 1.45 1.53 093 1.22 131 083 0.06 2.28 0.25 4.51
Eu 1.76 1.07 0.65 1.23 1.34 0.23 0.65 0.6 045 0.73 1.18 1.5 0.05 0.65 0.08 1.49
Gd 4.93 332 1.89 3.56 3.92 1.52 1.74 193 1.22 1.42 1.64 1.12 0.06 2.05 0.28 4.64
Tb 0.83 0.59 0.28 0.54 0.58 0.41 0.27 0.35 019 0.24 0.21 0.9 0.01 0.25 0.04 0.72
Dy 5.14 3.61 1.65 3.17 3024 \3\93 1.64 2.27 1.21 1.50 1.5 1.18 0.05 1.23 0.25 4.9
Ho 0.97 0.69 0.33 0.65 0.71 0.87 0.3 0 .46 026 033 0.20 0.25 0.01 0.22 0.06 0.88
Er 2.53 1.83 0.9 1.9 2 2.58 0.83 1.28 069 1.0l 050 0.60 0.02 0.68 0.18 2.49
Tm 0.35 0.26 0.13 0.27 0.29 0.36 0.11 0.18 0.09 0.14 0.07 0.08 0.01 0.10 0.03 0.36
Yb 2.24 1.73 0.85 1.82 1.87 2.25 0.64 1.13 059 0.8 0.49 0.44 0.04 0.73 0.21 2.33
Lu 0.33 0.206 0.13 0.29 0.29 0.32 0.09 0.16 0.09 0.12 0.08 0.05 0.01 0.13 0.04 0.35
Y 23.5 18 .5 8 .68 17.3 179 27.2 8 .51 13 911 9.75 6.86 8.8 0.27 6.1 1.62 225
LREE 58 42 .45 27 .36 68 .8 67.13 7.77 2.74 17.72 20.26 12.82 66.76 10.09 1.57 53.03 6.14 76.57
HREE 17.32 12.29 6.16 12.2 13.18 11 .84 5.62 7.76 434 562 434 391 0.21 539 1.09 15.96
~REE 75 .32 54.74 33.52 81 80.31 19.61 28.36 25 .48 24 .6 18.44 711 14 1.78 58.42 7.23 92.53
LREE/ HREE® 335 3.45 4.44 5.64 5.09 0.66 4.05 228 4.67 228 1538 2.58 7.48 9.84 5.63 4.80
(La/ Lu) 3.18 3.27 3.87 5.28 4.80 0.6l 6.28 2.82 8.84 195 2892 135 589 939 4.74 4.59
(La/Sm) 1.33 1.60 1.47 2 .45 2.10 1.64 2.29 1.73 5.03 1.12 1037 0.48 5.77 315 4.45 2.09
(Gd/ Yb) " 1.78 1.55 1.79 1.58 1.69 0.55 2.19 1.38 167 133 270 2.05 1.21 2.27 1.08 1.61
S6Eu 1.12 1.01 1.00 1.03 1.04 0.66 1.25 1.07 129 1.69 246 3.65 252 090 0.92 0.99
8Ce 0.94 0.90 0.95 0.93 0.95 0.67 0 .86 0.77 056 0.86 0.82 1.06 0.64 099 0.79 0.94
Cu 76 .5 194 55.5 111 55.7 1600 14200 6100 12500 367 2700 108 94700 452 4100 37
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Fig.3  Chondrite- normalized REE patterns of rocks and ores from some Fe- Cu deposits in southern Altay Mountains
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Abstract

Based on detailed geological field survey and syste matical REE geoche mical study , the authors have discussed the genetic

relationship between the magnetite orebodies and massive copper rich orebodies as well as its significance in the prospecting

for Qiaoxiahala type Fe- Cu deposits in the southern margin of Altay Mountains , Xinjiang . It is concluded that the magnetite

ore is distinctively different from the copper rich massive ore in REE composition and distribution model . The former has >

REE poor, LREE rich, and positive Eu anomaly , indicating that the ore-forming process was genetically related to subma-

rine volcanism . The latter has unconventionally rich LREE with steep right- dipping REE distribution curves , suggesting that

its generation might have been linked to shallow inter mediate- basic orogenic magmatism. Therefore , the coexistence of the

magnetite ore and the massive copper rich ore resulted probably from the spatial superimposition of two stages of ore-forming

processes related to different tectono- mag matic activities instead of from syngenetic relationship .
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