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Abstract

The Xiongmei copper deposit is a newly-discovered porphyry copper deposit which belongs to the middle

segment of the Bangong Co-Nujiang metallogenic belt. The meaning of this deposit lies in that it breaks the limi-

tation of prospecting, makes this metallogenic belt own the real meaning of ore belt, and vastly broadens the

promising prospecting areas. The authors found two groups of porphyries by using LA-ICP-MS zircon U-Pb

dating of porphyry body in the Xiongmei copper deposit. One group of porphyry is ore-bearing porphyry and its

age

is (106.7+0.48) Ma(MSWD=0.92; the other group of porphyry is barren porphyry with its three age

parts being (121.8+2.3) Ma(MSWD=0.32), (122.8 £2.1) Ma(MSWD=1.16), and (121.5+2.5) Ma
(MSWD=0.54). Although the two groups of porphyries are all granodiorite-porphyry, the barren porphyries
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have more potassium feldspar and less intensity of mineralization than the ore-bearing porphyries. The petrogeo-

chemical analysis indicates that the two groups of porphyries are enriched in large ion lithophile elements (LILE)
of Rb, Ba, Th, U, K, Pb and depleted in high field strength elements (HFSE) of Nb, Ta, Ti, and show es-

sential characteristics of post-collisional magmatic rocks, but there are some obvious differences in magma sources

and petrogenesis. Ore-bearing porphyry and barren porphyry all belong to strongly peraluminous S-type grani-

toids, but the sources of the ore-bearing porphyry are composed of greywacke and the sources of barren porphyry

are based on argillaceous rock. In the magmatic differentiation process, ore-bearing porphyries are controlled by

the fractional crystallization of plagioclase and potash feldspar, whereas the barren porphyries are controlled by

the fractional crystallization of potash feldspar and biotite.

Key words: geochemistry, ore-bearing porphyry, barren porphyry, genesis, LA-ICP-MS zircon U-Pb

dating, Xiongmei copper deposit
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Fig. 1 Tectonic location (&) and geological map (b of the Xiongmei porphyry copper deposit in the Tibetan Plateau
1—Quaernary; 2—Silt shale of the Lower Cretaceous Duoni Formation: 3—Hornfelsic shale of the Lower Cretaceous Duoni Formation; 4—Cop-
per-bearing hornfelsic shale of the Lower Cretaceous Duoni Formation; 5—Quartzite of the Lower Cretaceous Duoni Formation;: 6—Copper-bearing
Cu-bearing quartzite of the Lower Cretaceous Duoni Formation: 7—Quartz sandstone of the Lower Cretaceous Duoni Formation; 8—Ore-bearing

porphyrys 9—Barren porphyrys 10—Quartz diorite porphyrite; 11—Geological boundary; 12—Location of drill hole
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Fig. 2 Hand specimen (a) and drill core (b) of the ore-bearing porphyry in the Xiongmei copper deposit

Cep—Copper pyritess Py—Pyrite

TFARHEAQO%IFANA(L5% ), £ 2 HIER
R RKAA—MTE 0.5~1 mm ZH, ADNHIAIE 2 mme
LTS T AR Al TERLDIR G544, BT A B RS R A
(25%) KA 0% AF(25%) B = EE(5%)
& Bk R /N —REFE 0.02~0.2 mm Z 8. B 4
AWERA A MA MR 5. S0 A Ty
B R AR ALY SR DL R AR B AR
4. HET 2 2R R ENCIR 4, ZKo1 8L
IR, FAR AR B b A B 2R Gk
thCE 24D, ZKO3 758 573.65 m &b BEE F LR Gwik
FFCRFEART W L 2b). B FHIRE S, S0 5K
HERAZRERAMNALEAN.

WX HE A 5 48 T L B AR 9%, 48 95 5 4k Tl
BEEMHE = A AN, AT, fK
VA HE R = BRI AR, R R EE NI
B FRLANTE , BT v] LR RHC A IR 7 A T .
28 e AN AR i o] LR IR ARG ST o A
Heh (B 20). A %2 EMIBRAR, o 2 BN
WU AR A A T 52 348 A b B 3 2
LK 3ab), BAE FU 0 FAE R BB A
T PERGE WA B LA . A A s
L 2 2R GLR A A B SR B BKIR 4
AACE 3¢,

FEEV A HET S AR L .
E RTHEI, &0 B SR 2 R0, i HE &0 DA 7 o
FTRE. SV HEFR 4 &k, hEREBEBE D,
K 20~50 m 2 [A(E 1b). dEE50 BEa R E
MIFEIR G5 14 (B 3e D), BUIRM 3. B i il 40 o8 BHE

FH 205 35%, KAh—H0.3~1 mm, EEE-FEE
BAREFEIR, HEREEH ST E Pl E. &
TR - R A, EE K TR YA SR
SR B YA WK R R T A B A BE R AR
AAMAR RS, F R o B SRR A AL CE 3d.
ey B /R AT AR AL A 40 K -

AN B A =T 8 0 B VG R, 224 ik
AT Z A, WLTELHEKETE 20~40 m Z
M. HAREKAG- WA, LR &g k.
THA T, SAON H AT AR R R R 5T

ZRRMWR AT Z KB AN, AR ETER
ARV REAL, 0 O R B A e . IR
AR AL AL . FLEE A AN
WEARTT 2 Ath 1 70 S AE A 0 5 B2 A, 20 8 EORE 43 By
BoR, R B Cu WP B AZIE 0.55% . B X
B EE R ST LR N A LA IR A
AHEE SN A AR A =R R, AT
AR AR S B K024 1000 m X 800 m.» X P H AT i
R B # m e AR TR B a5
RS B B AT kA, TR B B R I ) T R
BORHOAE <.

TEPI AL R AT 1A 88 Sk (B BEA A1 FL4E £ 4k
MR JEAD AT T 3 AN ERE, B L LA s il B
U SW BEATH ZKO1 FLIEE 235.84 m, W3 4
E i, 1 R R ECE 4R &AL 435 8 12.65 m
(1.04% ) 4m (0.51%)+ 8.4 m (0.21%) 1 4 m
(0.25% ). fEFL&E ALK AE A Jea TR ZK02FLFT
T 300.03 m, WA 5 EWG K, 0 2R ECEFEHE



o BT BES BT BT 7R BT o BT HAETEUT KT R ZRRN T d. AT RE
: 15

BV To—EA:
Chl
Fig. 3 Ore-bearing porphyry and barren porphyry in the Xiongmei copper deposit
ite-quartz alteration and malachite mineralization of ore-bearing porphyry: b. Malachite and sericite in ore-bearing porphyry:
c. Distribution of copper pyrite and pyrite in ore-bearing porphyrys d. Chloritization in barren porphyry: e. Plagioclase phenocryst
in barren porphyrys {. Porphyritic texture of barren porphyry
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Table 1 U-Pb isotope analyses of zircon from the barren porphyry in the Xiongmei copper deposit
w U w Th w Pb* 206pp 28y i
Th U lo  27ph 25y lo 200p}, 238y ls
10°° 10°° 1076 Ma
14XM-138
-1 422.51 189.82 0.44928 9.12919 121.9 3.0 0.12780 0.01169 0.01910 0.00047
-2 545.70 294.87 0.54034 12.00257 121.4 2.2 0.13315 0.01033 0.01900 0.00034
-3 463.07 335.42 0.72434 11.40821 123.4 5.0 0.13457 0.02458 0.01932 0.00079
-4 378.66 173.67 0.45864 8.36075 124.3 6.4 0.13985 0.01967 0.01947 0.00101
-5 445.96 261.19 0.58570 10.26207 125.1 4.5 0.13098 0.02636 0.01960 0.00071
-6 563.06 342.04 0.60748 13.04942 125.0 4.0 0.13133 0.01315 0.01959 0.00063
-11 601.20 529.38 0.88054 13.90042 120.8 3.1 0.13884 0.01333 0.01891 0.00050
-14 396.25 3521.38 8.88678 353.33603 122.0 7.4 0.13557 0.02512 0.01911 0.00117
-21 169.30 4621.48 27.29709  356.01863 119.2 9.7 0.12893 0.00231 0.01867 0.00154
-23 275.97 10336.98  37.45737  932.85392 118.0 3.5 0.13099 0.01856 0.01847 0.00055
14XM-143
-1 681.46 351.52 0.51584 18.09391 130.7 2.5 0.14311 0.00932 0.02049 0.00039
-2 644.36 443.19 0.68780 16.89994 122.1 2.3 0.13736 0.00948 0.01913 0.00037
-3 751.28 465.33 0.61939 18.87449 121.2 1.9 0.12922 0.00765 0.01898 0.00029
-4 561.02 373.68 0.66607 14.25164 122.3 2.7 0.13531 0.02438 0.01915 0.00043
-7 546.22 354.23 0.64851 13.74101 117.7 5.2 0.12582 0.01871 0.01843 0.00082
-8 471.96 367.52 0.77871 12.69314 123.8 3.9 0.13451 0.01615 0.01939 0.00061
-9 519.99 256.67 0.49362 12.15497 117.2 6.6 0.12415 0.02159 0.01834 0.00105
-11 644.65 308.78 0.47899 15.60711 125.9 8.3 0.13445 0.04862 0.01972 0.00131
-12 710.63 448.76 0.63150 16.91276 114.2 6.0 0.12788 0.02303 0.01787 0.00095
-14 1198.58 647.18 0.53996 32.11953 122.9 6.7 0.13508 0.02206 0.01925 0.00106
-15 721.80 700.31 0.97023 18.88425 118.2 6.2 0.13129 0.02416 0.01850 0.00098
-16 456.33 213.90 0.46874 12.12183 126.9 6.9 0.13975 0.02273 0.01988 0.00110
-17 528.67 337.85 0.63905 14.02749 121.8 6.6 0.13539 0.02210 0.01908 0.00105
-18 485.76 310.80 0.63982 12.02958 119.9 4.6 0.12776 0.01543 0.01877 0.00072
-21 764.19 354.68 0.46413 20.71646 127.5 4.7 0.13968 0.01783 0.01998 0.00075
-22 475.76 297.69 0.62571 11.51190 116.6 7.3 0.12827 0.01541 0.01825 0.00115
—24 637.27 473.99 0.74378 16.61951 118.8 6.0 012436 0.01777 0.01861 0.00095
14XM-144
-1 333.88 188.98 0.56600 7.99502 119.7 6.1 0.13300 0.02193 0.01874 0.00096
-2 441.64 316.91 0.71758 10.66127 118.5 7.4 0.12912 0.01769 0.01856 0.00117
-3 470.13 331.57 0.70527 11.73146 122.3 4.6 0.13410 0.02544 0.01915 0.00073
-4 481.34 299.42 0.62206 11.96476 127.7 2.9 0.14135 0.00889 0.02001 0.00045
-5 550.21 476.90 0.86677 13.09247 117.9 3.9 0.13197 0.01672 0.01846 0.00062
-6 296.34 218.21 0.73636 7.16687 127.9 12.4 0.13958 0.00323 0.02003 0.00196
-7 18.36 473.77 0.91399 12.67196 119.9 10.1 0.13288 0.03639 0.01877 0.00160
-8 428.12 290.07 0.67753 10.10295 120.3 5.3 0.13288 0.02554 0.01883 0.00083
-9 493.71 319.59 0.64732 11.42302 123.2 4.0 0.13689 0.01328 0.01930 0.00064
-10 487.39 381.73 0.78321 11.00748 119.3 4.1 0.12924 0.01693 0.01867 0.00064
-11 516.49 327.65 0.63437 10.97580 117.5 6.2 0.13091 0.01995 0.01839 0.00099
-13 439.13 352.03 0.80166 9.58638 118.0 4.4 0.12967 0.02329 0.01847 0.00070
-14 425.46 285.26 0.67047 9.17712 116.8 7.8 0.12289 0.01811 0.01828 0.00123
-18 492.62 299.06 0.60708 11.03963 119.6 15.7 0.13539 0.02744 0.01873 0.00248
-21 430.01 344.32 0.80073 9.84658 118.3 5.0 0.13193 0.01231 0.01853 0.00078
-22 412.48 277.20 0.67203 9.42385 124.4 8.6 0.14077 0.01582 0.01949 0.00137
-23 310.84 208.50 0.67077 7.67828 124.7 7.1 0.13665 0.02416 0.01953 0.00113
—24 437.85 333.87 0.76253 10. 08921 115.7 11.2 0.12691 0.02736 0.01811 0.00177
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2 wB % wB 107¢
Table 2 Major w B % trace and rare earth w B 107° element analyses of the barren porphyry in the Xiongmei
copper deposit
14XM

139 140 141 142 143 1 143 2 145 146 147 148

SiO, 64.36 64.99 63.90 67.83 66.57 67.11 69.89 69.98 70.92 65.06
ALO; 16.98 17.03 16.77 16.32 16.68 16.30 15.00 14.92 14.81 16.96
Fe, O3 0.13 0.39 0.27 0.82 1.26 0.84 0.16 0.26 0.08 0.58
FeO 2.86 2.95 3.27 2.33 1.52 1.53 2.87 2.70 2.6l 2.36
MgO 1.76 1.85 1.84 1.64 1.35 1.25 1.60 1.59 1.50 1.76
CaO 3.99 4.16 2.92 4.12 2.37 2.51 3.48 3.65 3.27 3.88
Na,O 3.79 3.41 2.43 3.53 4.24 4.22 3.26 3.37 3.38 4.15
K,O 1.55 1.62 3.85 0.57 1.45 1.65 0.69 0.61 0.69 0.87
MnO 0.06 0.03 0.03 0.03 0.02 0.02 0.02 0.03 0.02 0.06
TiO, 0.41 0.41 0.39 0.38 0.33 0.31 0.36 0.36 0.35 0.40
P,0s 0.10 0.10 0.10 0.10 0.10 0.09 0.10 0.10 0.10 0.10
3.65 2.65 3.80 1.97 3.87 3.93 2.17 2.07 1.88 3.47

99.63 99.58 99.57 99.64 99.76 99.76 99.60 99.62 99.61 99.65

Rb 93.70 86.70 191.00 37.30 94.60 117.00 51.10 42.90 51.70 51.60
Sr 278.00 311.00 248.00 253.00 248.00 219.00 247.00 252.00 262.00 331.00
Ba 277.00 376.00 615.00 146.00 170.00 146.00 149.00 205.00 218.00 191.00
Th 7.53 7.81 6.89 6.43 7.38 9.01 6.15 6.01 6.006 7.40
U 1.65 1.60 1.57 1.23 1.64 2.05 1.26 1.29 1.28 1.53
Nb 5.41 5.39 4.88 4.86 4.85 5.75 4.79 4.78 4.95 5.31
Ta 0.60 0.58 0.53 0.50 0.60 0.80 0.49 0.49 0.49 0.57
Zr 117.00 103.00 120.00 109.00 127.00 120.00 93.20 87.80 96.80 108.00
Hf 3.72 3.65 3.64 3.20 4.29 419 2.82 2.49 2.82 3.13
Co 7.93 9.73 6.11 11.00 6.48 6.00 10.90 10.10 9.75 9.53
Ni 12.10 12.70 11.00 12.30 10.10 8:20 11.50 11.60 12.60 11.70
Cr 15.70 13.10 11.10 7.21 7.43 7.24 11.20 11.50 11.80 12.90
\% 42.20 39.10 35.30 35.20 23.80 23.70 38.60 39.10 40.60 39.40
Sc 7.27 6.96 6.50 5.96 4.87 5.13 5.77 5.80 5.94 7.17
Li 14.50 16.60 17.90 8.13 12.10 11.80 8.71 10.30 10.80 22.60
Cs 5.64 5.27 6.72 4.52 6.04 4.99 4.58 4.25 4.09 4.90
Ga 15.60 16.70 15.10 15:60 15.70 16.70 15.80 15.20 15.90 16.60
In 0.10 0.05 0.04 0.02 0.01 0.01 0.01 0.01 0.01 0.03
Cu 32.10 6.95 6.61 225.00 179.00 96.40 218.00 98.30 139.00 8.77
Pb 10.80 8.00 8.73 4.89 5.86 6.05 4.49 4.07 4.98 16.20
Zn 48.90 26.70 25.40 24.70 18.30 16.80 21.40 19.90 21.20 49.30
Sh 0.49 0.11 0.11 0.11 0.17 0.14 0.07 0.06 0.07 0.17
Bi 0.14 0.13 0.11 0.10 0.03 0.04 0.05 0.05 0.05 0.06
Mo 0.57 0.47 1.00 0.52 0.39 0.41 0.57 0.46 0.66 0.43
Cd 0.17 0.14 0:12 0.08 0.15 0.14 0.13 0.10 0.08 0.14
La 17.70 20-00 15.60 14.40 15.30 19.30 15.60 14.60 14.40 16.50
Ce 37.70 41.50 32.50 29.90 28.70 36.90 32.20 30.30 30.20 34.30
Pr 3.67 4.00 3.09 2.86 2.83 3.53 3.18 2.90 2.95 3.39
Nd 13.90 15.40 11.90 10.70 10.80 12.90 12.00 11.00 10.70 12.60
Sm 2.48 2.66 2.17 1.95 1.86 2.24 2.09 1.98 1.94 2.38
Eu 0.76 0.81 0.72 0.71 0.59 0.69 0.66 0.60 0.67 0.72
Gd 2.34 2.40 1.97 1.75 1.81 2.15 1.92 1.76 1.80 2.18
Tb 0.39 0.41 0.35 0.31 0.35 0.39 0.33 0.31 0.31 0.38
Dy 2.13 2.22 1.96 1.68 1.83 2.16 1.71 1.65 1.63 2.04
Ho 0.45 0.41 0.38 0.34 0.37 0.41 0.34 0.31 0.32 0.40
Er 1.25 1.27 1.16 0.96 1.14 1.27 0.95 0.89 0.95 1.17
Tm 0.20 0.21 0.19 0.16 0.18 0.21 0.16 0.14 0.15 0.18
Yb 1.34 1.37 1.22 1.03 1.27 1.35 1.01 0.97 0.96 1.25
Lu 0.20 0.20 0.17 0.16 0.20 0.22 0.16 0.16 0.14 0.19
Y 12.30 12.10 11.40 10.40 11.40 12.30 9.70 9.38 9.55 11.80
SREE 84.50 92.85 73.38 66.92 67.23 83.71 72.31 67.57 67.11 77.68
LREE 76.21 84.37 65.98 60.52 60.08 75.56 65.73 61.38 60.86 69.89
HREE 8.30 8.48 7.40 6.39 7.15 8.15 6.57 6.19 6.25 7.80
LREE HREE 9.19 9.95 8.92 9.47 8.41 9.27 10.00 9.92 9.74 8.96
Lay Yby 8.91 9.84 8.62 9.43 8.12 9.64 10.41 10.17 10.12 8.90
8Ce 1.13 1.12 1.13 1.12 1.05 1.08 1.10 1.12 1.12 1.10
OEu 0.96 0.98 1.06 1.18 0.99 0.96 1.01 0.98 1.10 0.96

SEu=FEuy SmyXGdy '?
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Fig. 5 Diagrams of geochemistry for the ore-bearing porphyry and barren porphyry in the Xiongmei deposit
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