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Abstract The high precision Zircon SHRIMP U-Pb dating method has been applied to measure the ages of the copper mineralized
monzonite porphyry in the Pulang porphyry copper deposit, northwestern Yunnan, China, with the dated ages of 228 +3Ma, 226.3 =
2. 8Ma and 226 +3Ma. The shapes of the zircon samples and the parameters of their contained uranium and thorium are in accordance
with the characteristics of the typical magmatic zircon. The dated ages of zircon samples are almost identical within the range of
deviation. This indicates that the magma, which formed the copper mineralized monzonite porphyry, was emplaced rapidly from its
magma chamber. In the combination of the zircon SHRIMP U-Pb dating ages of the porphyry samples, and the previously published
data of the Ar-Ar plateau ages of bictite samples and the Re-Os isochronism age of molybdenite sample, it is believed that the main ore-
forming stage of the Pulang porphyry copper deposit occurred at 216 ~214Ma, and then it is inferred that the magma-hydrothermal fluid
system of the Pulang porphyry copper deposit could have been lasted over 10Ma from its magma emplacement stage to the magmatic
hydrothermal mineralization stage. The magmatic hydrothermal fluid, which was derived from the magma chamber and rich in ore-
forming materials and volatiles, had strongly altered the Pulang porphyry complex and extracted some ore-forming material form it at the
relative later stage.
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Table 1 Some isotopic dating ages of various porphyry bodies in the Zhongdian area
7N Pl 7] WA AL R FR/ Ma F
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AE_KHEE Bt O e Ar FEAR IS 214.6 £0.9
LT LA Brf K-Ar BRI 221.5%2.0
R NIBEE Baft K-Ar BEzUF 4 230.9 2.2 B B4 (2006)
5 B RARE BExE K-Ar B F i 235.4x2.4
F DR BEA K-Ar #i04E S 223.5%2.1
! T Lvs Ea ) K-Ar R4 182.5+1.8
TR tchon Re-Os 2R R AR IR 213 £3.8
A%k AT Re-Os B4R #Y 218 £3.4~219.7 £3. 4 B4R (2007)
EAN]] AEKHE B Rb-Sr #2 4R i 214 ZRAE X I B (1990)
CLRSES S WERT Re-Os 5B RAFIR 77 2 FROLHESE (2006)
TRER BROKERE BrhE O Ar- Ar FEAE IS 216.93 +4.34 8 M55 (2003)
EXWH  ARNKHE ARA 4O A Ar BRAERS 249.29 +4.99 B %% (2003)
AERESE Ly SHRIMP U-Pb 4% 215.3£2.3 MIEZRE(2006)
AR EKE A B U-Pb 4R 8 201.4+8.2 B4 (2007)
ks ke Rb-Sr SFRTLEAF i 88 +3 {RHE R (2003 )
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R2 EUNERTHABE TR U-Pb BURSHFER
Table 2 Zircons SHRIMP U-Pb isotope testing results of the PuLang porphyry copper deposit

206 Pbc U Th 206 Ph* 206 Ph /238 U 207 Pb* /206 Pb * 207 Pb * /235 U 206 Pb * /235 U
mjlg 232Th/238U
(%) (x107%)  (x107%) (x10°%)  4E#(Ma) (£%) (£%) (£%)
PLO4-9
1 0.62 318.31 311.90 1.01 9. 88 227.4 £5.4 0.0475 £6.3 0.235+6.7 0.03591 2.4
2 0.90 252. 16 181. 56 0.74 7.61 220.5 5.3 0.0498 +8.8 0.239£9.1 0.03480 £2.5
3 0.35 376.23 296. 45 0. 81 11.8 230.1+5.3 0.0502 £5.5 0.251+6.0 0.03633 +£2.3
4 0.35 418.95 389.74 0.96 13.4 234.8 £5.8 0.0479 £3.5 0.245 4.3 0.03710x2.5
5 0. 60 321.98 222.70 0.71 9.95 226.4 5.1 0.0473 £4.4 0.233+4.9 0.03574 x2.3
6 0. 67 293.31 250. 83 0.88 9.83 245.1+5.8 0.0425 £6.7 0.227 7.1 0.03875 2.4
7 0.10 414.42 366. 04 0.91 12.6 224.5 +4.9 0.0517 £2.6  0.2525+3.5 0.03544%2.2
8 0.00 314. 62 207. 31 0. 68 9.67 226.5 5.1 0.0502+2.8 0.2473 +3.6 0.03576 £2.3
9 0.21 346. 30 233.81 0.70 10.7 227.4 £5.0 0.0496 £2.8 0.2454 £3.6 0.03591 £2.2
10 0.00 350. 39 298.90 0. 88 10.9 228.9+5.0 0.0513£2.6 0.2557 £3.4 0.03614 +2.2
11 0.20 334.93 205. 35 0. 63 9.94 218.4 4.9 0.0497 £3.4  0.2360 +4.0 0.03447 2.3
12 0.11 361.63 267.33 0.76 11.3 229.8 £5.1 0.0507 +2.8 0.2536 +3.6 0.03628 £2.2
KTs
1 0.00 268. 43 205. 56 0.79 8.00 219.9 5.0 0.0502 £3.2  0.2400+£3.9 0.03470+2.3
2 0.21 505. 08 588. 43 1.20 16.0 232.7 5.0 0.0492 £3.0  0.2493 £3.7 0.03676 £2.2
3 0.26 348. 83 354.70 1.05 10.8 226.8 +5.0 0.0469 £3.0 0.2318 +3.7 0.03581 +2.2
4 0.34 263.57 191. 12 0.75 8.12 226.4 +£5.2 0.0475 4.1 0.2340 4.7 0.03575 +2.3
5 0.30 416. 19 487. 64 1.21 12.6 222.2+4.9 0.0471 £t4.4 0.2280+5.0 0.03507 £2.2
6 0. 08 478. 05 543.61 1.17 15.0 230.6 £5.9 0.0504 £2.4 0.2530+3.5 0.03642 2.6
7 0.21 564. 96 633.02 1.16 18.1 236.1 5.1 0.0481 £2.3  0.2474 +£3.2 0.03730 £2.2
8 0. 66 364. 36 309. 18 0.88 11.1 222.5+5.0 0.0466 £3.9  0.2260 £4.5 0.03512 £2.3
9 0. 48 420. 56 358. 14 0. 88 12.7 221.8+4.9 0.0484 £4.4  0.2340 4.9 0.03501 +2.3
10 0.00 274. 43 226. 99 0. 85 8.35 224.4 £5.1 0.0526 +3.0 0.2570+£3.7 0.03543 2.3
11 0.14 471. 81 451.04 0.99 14.7 228.9+5.0 0.0507 £2.4 0.2529 £3.3 0.03614 £2.2
12 0.36 306. 55 239.02 0.81 9.26 222.0+£5.0 0.0462 £4.3  0.2230+£4.9 (.03503 £2.3
13 0.25 505. 82 573.98 1.17 15.8 230.3 5.1 0.0490 +3.1 0.2455x3.9 0.03637+2.2
PLDOO1
1 0.53 435.46 371.72 0.90 13.3 223.8+7.9 0.0471 +4. 8 0.229 +6.0 0.03530 3.6
2 0.41 330. 46 262.95 0.82 10.2 226.0+5.2 0.0467 £4.0 0.230 4.6 0.03568 £2.4
3 0.70 302. 47 227.63 0.78 9. 14 221.2+5.3 0.0456 £6.5 0.219+7.0 0.03491 +2.4
4 0.38 226.76 149. 28 0.68 7.12 230.4 +5.8 0.0510 £6.2 0.256 £6.7 0.03639 +2.6
5 0.18 438.91 383.12 0.90 13.9 233.4+£5.2 0.0474 £3.8 0.241 £4.5 0.03687 £2.3
6 0.22 382.78 340. 98 0.92 12.2 234.8 +6.5 0.0504 £3.4 0.258 +4.4 0.03710 2.8
7 0.16 386. 19 335.71 0.90 12,2 231.95.6 0.0494 £3.6 0.250 +4.4  0.03663 +2.5
8 0.30 355. 50 346. 25 1.01 11.1 230.4 5.6 0.0573 +4.4 0.288 +5.1 0.03638 £2.5
9 0. 66 317.01 251.24 0.82 9. 65 223.0£5.2 0.0451 £5.6 0.219+6.0 0.035192.6
10 0.36 244.76 167.56 0.71 7.31 219.4 +5.2 0.0467 £4.9 0.223 £5.4 0.03462 £2.7
11 0.64 373.61 326.76 0.90 11.2 219.5 5.0 0.0467 4.4 0.223 £5.0 0.03463 £2.8
12 0.32 318.48 208.52 0. 68 9.98 230.2 5.7 0.0512 +4.0 0.257 +4.7 0.03636 £2.9
13 0.19 476.03 491.21 1.07 14.7 227.0 +£5.8 0.0487 +3. 8 0.241 +4.6 0.03584 £2.10
14 0. 83 320. 23 263.78 0. 85 9.71 221.8 £5.2 0.0439 +7.7 0.212 8.0 0.03501 £2.11

T AR 1o; P #53E P W Pb BE 4315 Pb ™ MU BB &85 4F 8RR 3 EL M 1L S0 #9°% Pb &K E

F3 THAMBWTIEETH Re Os B ESRREXFIR
Table 3 Re and Os contents and model age of molybdenite from the Pulang porphyry copper deposit

i3 T hed HaE(g) Re( x10 %) BTRe( x107°)  0s( x10°7) ERER/Ma R
PL2-1-1 0. 00534 379.3 £4.0 238.4 2.5 860.8 +6.9 216.3 £3.5

PL2-1-2 0. 00548 332.5 4.4 209.0+2.8 738.5 6.1 211.7 £3.8 8 3% 45 (2004b)
PL2-1-3 0. 00305 239.8 £2.2 150.7 1.4 534.8 £6.2 212.6 +3.7

PL2-2 Q. 00655 322.4+£3.9 202.6 2.4 715.1 £5.7 211.4 3.6

PL-23 0. 00252 289.2+2.9 181.8 +1.8 662.6 +4.8 218.4 +3.4

PL-24 0. 00253 300.2 3.4 188.7 £2.2 689.6 £5.3 219.0+3.6
PLO3-13 0. 00183 284.8 £2.9 179.0+1. 8 654.1 5.3 218.9 3.5 R4 (2007)
PLO3-14 0. 00290 315.6 +3.2 198.4 +2.0 721.8 £5.7 218.0+3.4
PLO3-15 0. 00170 281.8+2.7 171.1 x1.7 649.5 +5.1 219.7 £3.4
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Fig.4 Re-Os isochron age of molybdenite from the Pulang
porphyry copper deposit

ATRE, EFASIE, K EERwWr AR FE: H—
RFETEARBRATE S (FIINEGITERK); R-RES
BT R RS S T AR — IR R LR, B
R M BB 45 S UTIE , TE AR T KM BN S iR £ &
B ko B, T RAA X e R v L B BOE A B S — AR
FOEERBZRE 4R T 10Ma U b, 0> A B RARIE 3
ATREIER MRS R KB 3 B D 5 4R 0 8 LU U R B R A
Z

Bt EANTEMEEE T SE B RS =R KA
P RS ERAE SRR R TR IS TRIT NS
A BY, %6 # SHRIMP U-Pb 4} #7718 21 7 o [ st JR A2 Bt b
BEFRE AR K ER WESEE TR, EE
TE MR 20 R

References

Cao DH, Wang AJ, Guan Y and Chen J. 2006. Position prediction of
porphyry copper deposits in Zhongdian island arc based on fuzzy
logic. Mineral Deposits, 25(2) :199 - 205(in Chinese with English
abstract)

Cao DH. 2007. Porphyry copper deposit model and exploration technique
in Zhongdian, Yunnan. A dissertation submitted to Chinese
Academy of Geological Science for doctoral degree (in Chinese with
English abstract)

Cherniak DJ, Hanchar JM and Watson EB. 1997. Diffusion of tetravalent
cations in zircon. Contributions to Mineralogy and Petrology, 127
383 -390

Chemiak DJ and Watson EB. 2001. Pb diffusion in zircon. Chemical
Geology, 1725 -24

Acta Petrologica Sinica # % %4% 2008, 24(10)

Fan YH and Li WC. 2006. Geological characteristics of the Pulang
porphyry copper deposit, Yunnan. Geology in China, 33(2) ;352 ~
361 (in Chinese with English abstract)

Huang JG and Zhang LQ. 2005. The petrochemistry and tectonics of Late
Triassic Tumugou formation in Zhongdian. Yunnan Geology, 24
(2):186 —~191(in Chinese with English abstract)

Hou ZQ, Qu XM, Zhou JR, Yang YQ, Huang DH, Lv QT, Tang SH,
Yu JJ, Wang HP and Zhao JH. 2001. Collision-orogenic processes of
the Yidun arc in the Sanjiang Region: Record of granites. Acta
Geologica Sinica, 75 (4):484 — 496 (in Chinese with English
abstract )

Hou ZQ, Yang YQ, Wang HP, Qu XM, Huang DH, efal 2003.
Collision-orogenic progress and mineralization system of Yidun arc.
Beijing: Geological Publishing House (in Chinese)

Hou ZQ, Yang YQ, Qu XM, Huang DH, Lv QT, Wang HP, Yu JJ and
Tang SH. 2004. Teconic evolution and mineralization systems of
Yidun arc orogen in Sanjiang region, China. Acta Geologica Sinica,
78(1):109 - 118 (in Chinese with English abstract)

Lee J, Williams I and Ellis D. 1997. Pb, U and Th diffusion in nature
zircon. Nature, 390(13) . 159 - 162

Li JK, Li WC, Wang DH, Lu YX, Yin GH and Xue SR. 2007. Re-Os
dating for ore-forming event in the late of Yanshan Epoch and
research of ore~forming regularity in Zhongdian Arc. Acta Petrologica
Sinica, 23(10) : 2415 —2422(in Chinese with English abstract)

Li WC. 2007. The tectonic evolution of the Yidun island arc and the
metallogenic model of the Pulang porphyry copper deposit, Yunnan,
SW China. A dissertation submitted to China University of
Geosciences for doctoral degree (in Chinese with English abstract)

Ling QC, Xia B and Zhang YQ. 2006. Zircon SHRIMP U-Pb dating of
the syn-collisional Xuejiping quartz diorite porphyrite in Zhongdian,
Yunnan, China, and its geological implications. Geological Bulletin
of China, 25(1 -2) :133 -~ 135(in Chinese with English abstract)

Rui ZY, Li YQ, Wang LS and Wang YT. 2003. Approach to ore -
forming conditions of ore fluid inclusions. Mineral Deposits, 22(1) :
13 ~23(in Chinese with English abstract)

Song B, Zhang YH, Wan YS and Jian P. 2002. Mount making and
procedure of the SHRIMP dating. Geological Review, 48 ( Supp. ) :
26 ~30(in Chinese with English abstract)

Tan KH, Li GJ, Huang DZ and Zhang SQ. 2005. The ore-controlling
conditions of large scale Pulang porphyry copper deposit. Yunnan
Geology, 24(2) :167 — 174 (in Chinese with English abstract)

Tan KH, Zhang SQ, Huang DZ, Li GJ and Meng Q. 2005. The
alteration and metallogenesis of Pulang porphyry Cu deposit. Yunnan
Geology, 26(3) :271 -276(in Chinese with English abstract)

Wang SX, Zhang XC, Qing CJ, Shi SH, Leng CB and Chen YJ. 2007a.
Fluid inclusions in quartz veins of Pulang porphyry copper deposit,
Zhongdian, northwestern Yunnan, China. Geochimica, 36(5) :467
—478 (in Chinese with English abstract)

Wang SX, Zhang XC, Leng CB and Qing CJ. 2007b. A tentative study of
ore geochemistry and ore-forming mechanism of Pulang porphyry
copper deposit in Zhongdian, northwestern Yunnan. Mineral
Deposits, 26(3) :277 - 288 (in Chinese with English abstract)

Wu YB and Zheng YF. 2004. Zircon genesis mineralogy and its
restriction for U-Pb age. Chinese Science Bulletin, 49 (16) : 1589

—1604 (in Chinese)

Xie GQ, Hui RZ, Jiang GH and Zhao JH. 2001. Evaluation of the genesis
of zircons and U-Pb isotopic dating. Geology-Geochemistry, 29(4) .
64 —66(in Chinese with English abstract)

Xu XW, Chai XP, Qu WJ, Song BC, Qin KZ and Zhang BL. 2006.
Later Cretaceous granitic porphyritic Cu-Mo mineralization system in
the Hongshan Area, northwestern Yunnan and its Significances for
tectonics. Acta Geologica Sinica, 80(9) : 1422 - 1433 (in Chinese
with English abstract)

Yang YQ, Hou ZQ, Huang DH and Qu XM. 2002. Collision orogenic



g% AEHENE LA ES S TR U-Ph £ A W IRER & X 2321

process and metallogenic system in Zhogndian arc. Acta Geoscientia
Sinica, 23(1) :17 —24(in Chinese with English abstract)

Yin GH, Liu X, Deng ZX and Xiao L. 2005. An analysis of late Triassic
sediment and basin of Wucun-Yishan area in Zhongdian, Yunnan.
Yunnan Geology, 24(1) ;58 —66(in Chinese with English abstract)

Yunnan Bureau of Geology and Resource. 1990. Regional Geology of
Yunnan Province. Beijing; Geol. Pub. House (in Chinese)

Zhao Z. 1995. Model of Indosinian porphyry Cu-Mo deposits in
Zhongdian. Yunnan Geology, 14(4) : 342 —348 (in Chinese)

Zeng PS, Mo XX, Yu XH and Lu ZQ. 1999. Preliminary research on the
intermediate acidic porphyries and their ore-bearing in Zhongdian
area, Northwest Yunnan. Acta Geoscientia Sinica, 20 ( supp. ) :359
-366(in Chinese)

Zeng PS, Mo XX, Yu XH, Hou ZQ, Xu QD, Wang HP, Li H and Yang
CZ. 2003. Porphyries and porphyry copper deposits in Zhongdian
area, Northwest Yunnan. Mineral Deposits, 20(4) ;393 —400(in
Chinese with English abstract)

Zeng PS, Wang HP, Mo XX, Yu XH, Li WC, Li TG, Li H and Yang
CZ. 2004a. Tectonic setting and prospects of porphyry copper
deposits in Zhogndian island arc belt. Acta Geoscientia Sinica, 25
(5) :535 ~540(in Chinese with English abstract)

Zeng PS, Hou ZQ, Li LH, Qu WJ, Wang HP, Li WC, Meng YF and
Yang ZS.2004b. Age of the Pulang porphyry copper deposit in NW
Yunnan and its geological significance. Geological Bulletin of China,
23(11) :1127 —1130(in Chinese with English abstract)

Zeng PS, Li WC, Wang HP and Li H. 2006. The Indosinian Pulang
super large porphyry copper deposit in Yunnan, China: Petrology
and chronology. Acta Petrologica Sinica, 22 (4) ;990 ~ 1000 ( in
Chinese with English abstract)

Zhong YF and Ma CQ. 2006. A review of geochronology of U-bearing
accessory minerals. Advance in Earth Science, 21 (4):372 -380
(in Chinese with English abstract)

Zhang ST and Feng QL. 2000. The Triassic melange sedimentation of
Zhongdian area. Yunnan Geology, 19(1):1 - 6 (in Chinese with
English abstract)

Bt i 32 B TR

ERE, TRE, S, BRI 2006. 2 TFENERN PRSI ER
Y EALTHE. BT ARMER, 25(2) :199 -205

B EAE. 2007, s X BEE D MY EX 554 BTN A
5. PEBAAERE LM

TESE,ZFXE.2006. ZEEPBERT KA REE. f EbRK,33
(2):352 -361

i, B, 2005. P =& HEERLUE G E M E IR
ZRIHR,24(2) 1186 - 191

Bl , el Agks B, RS, BKH  BEA%E, A58,
MR, R ATE. 2001, VX MBS AR LR ERKE
JOR. MR, 75(4) 1484 - 496

B, B ET, T, B, LS. 2003, =YL S NRE
EEINBR SR R U R

B, B EE, MR, BAE, BKE, 2BV, K858, FR%E
2004, =VLHLK LB IE I WAL R R4 RFH,78
(1):109 -118

TEFE, LR, TR, SPE, FORE, BRI, 2007. eI L
BT E 1 Re-Os EERRY MAEWR. HAHFM,23
(10) ; 2415 - 2422

ZEXE. 2007. XS WHBERASE BB R ERAD R EE.
o B R A2 (LR A8 3T

MIEFR, B, K E IR 2006. =@ HAHX EXY IR R A I K B
&% SHRIMP U-Pb 2R HEX. tuFEM, 25(1 -2):133
-135

PISRRE, ZEHE, AL, EXR. 2003. AR AGBEEHRETESR
TRBY &M 9 KbmR,22(1): 13-23

R, %ER, T, B, 2002. 457 SHRIMP #: 5 ¥HI1E i i
ERAXRETHE. HoFGW(HET)) ,48:26 -30

R, TRE, B, Kilt&. 2005. FPI KRB EFET BT £
. ZEHE,24(2) : 167 ~174

EEE, kite  Beh, ENE,A2F. 2007. ¥HAAT MAER
TS, SRR, 26(3): 271 -276

ESE,KNE, BEE, A, BB, BT R 2007a. LR A
YRR AR AR, #BRILE,36(5):467 -
478

ESFE, KM, % B, RPIE. 2007b. WAL AT PIREET K
IR S R PR, DR ,26(3) :277 -288

RITHR, BBk K. 2004, 45 BT YIE B 5T KX U-Pb FIRIERE
144, B2 ,49 (16) . 1589 — 1604

WHET , BIE R FEERE L. 2001, £ AR EM U-Ph B EE
FHF LR, RBIRIL,29(4) 64 -66

BONEE  BEHT T, B O, RARE , B L E, ISR, 2006. EFTILATIL
B AL R B AR Cu-Mo IR RERH A ESE L. #
%4 ,80(9) : 1422 —1433

&S, BN, HIEE, HBeg. 2002. AR EEMERSER
BB RS hERFER ,23(1) :17 -24

FHBE, X R, XPEE, M. 2005. SR PAEN-B LK =8HR
R A HAFIE. =RIHE ,24(1) :58 - 66

ZEARET . 1990. mEE XEMAR. b5 s LR

BAE 1995, H g X SN MBEE A X NFET KA R =8
% ,14(4) ; 342 -348

RO R B MARLE S IRAL. 1999. BTG Jb A b X o R BT
BEET MBI, ERFEM,20( 3 F)) :359 - 336

R, EEY WEE, EHNERBER, BT, FEL, 8%
2003. EFGIL P EPA R BEAFT . 5K HE,20(4) :393 - 400

G, TV, EE¥, MR, EXE, FEA, 44, 5P
2004a. 4 B IRHF HIGE R LR R BEA ST RO HOIREHR ,25(5) «
535 - 540

S, R, T, BB, EHE, ZXE, N, BT
2004b. TG Y BIRE A G RS B R T Y. #RE R 23
(11):1127 - 1130

S, 208, EMF, 24T, 2006. 7 T B B 35 K MU BE A 4R
VB R¥RERBIFE. 2A%H,22(4) :990 - 1000

BEF,SER.2006. & U BT YHBRFREFRER. HIRFE
%33R ,21(4) :372 -380

TRt PR, 2000. AR =B RWITBURZER. =/ HUE,
19(1):1-6



