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EZ'] st MEFRIE RS miocene small-volume granite
IE R RS middle miocene granite porphyrite
EWZE normal fault
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Fig.1 Distribution of magmatic rocks and porphyry Cu deposits in the Gangdese collision-orogenic belt
(modified after the 1:500000 Digitalized Geological Map by the Geological Survey of China)
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GCT—Great reverse overthrust; THS—Passive continental margin sediments; IYS—Indian River—Yaluzangbo suture; @—Copper deposit

from east to west; 1—Jiama; 2—Qulong; 3—Lakang’e; 4—Nanmu; 5—Tinggong; 6—Chongjiang; 7—Dongga
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12.22+0.05 Ma (& 2c¢), ®Ar B & X 82.13%;
©Ar/*®Ar-*Ar/*Ar FREZFE R @R 11.35+0. 93
Ma (| 2d) ;*°Ar/*Ar ¥ 15 LR 309. 29+14. 32, $iL
HRT X B3 AN TEER 1,=13.4210. 10 Ma
(B 2e ), Ar T HH B F 96.83%;*°Ar/*Ar-*Ar/
SAr Z At 4R E R = 13.45+£0.26 Ma (E 2);
OAr/Ar WG HL R 294, 1245, 85, BHE A BE L A B
FEfh 1, =12.54+1.3 Ma (B 2g),*Ar T & A
93.23%:°Ar/*Ar-*Ar/*Ar TR FE W 1,=13. 56
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1 NERATHSTHEEZZBNHAKARAAr/PAr BrEFE N5 47 ¥ 187
Table 1 “Ar/*Ar data of biotite and plégioclas_e' phenocrysts from ore-bearing porphyry of Gangdese porphyry copper belt

PR | S | BEC ©Ar/¥Ar 36 Ar/3Ar VA/FAr | ©FAr/BAr | FAr(%) % (Ma) 20
400 ~ 32.5469 0. 1050 0.1101 - | 1.5254 0.29 28. 00 _16.00 .
500 15.1169 0. 0505 0.1699 - 0.1923 0.79, 3.60 3.20
600 11.3772 0. 0373 0.1557 | ~0.3691 | 1.89 6. 80 2. 60
700 3. 4091 0. 0091 0. 0045 0.7157 “.|  10.84 13.20 1. 30
m 800 1. 2664 0. 0017 0.0018 0.7463 | 29.85 13. 80 D050
_ 900 1. 0694 0. 0011 0. 0018 0. 7372 46. 29, 13.60 0.20
“ 1000 2. 2444 0. 0052 0. 0069 © 0.6898 48. 97’ 12. 80 1.50
# 1100 1. 2254 0. 0016 0. 0063 0.-7455" 62. 36 13. 80 0.70
w 1200 1.9023 0. 0045 0. 0048 " 0.5724 67.45. 10. 60 2.20
o 1300 1. 0544 0. 0011 0. 0063 - 0.7386 . 96.18 13.70 1. 60
v 1400 1.8829 0. 0040 0.1213 | | 6.7116 100. oq’ 13. 20 1. 80
“ : Toﬁal agé 13.38
X 400 33. 8152 0. 0997 0. 0375 - "4.3611 0.51, 79.00 |- 16.00
= 500 11. 8706 0. 0341 0. 0157 1.7824 1.59° 32.80 | 5.50
o 600 4. 4464 0.0116 0. 0149 1. 0164 4.48, 18. 80 1. 40
700 2. 0169 - 0. 0044 0. 0144 0. 6985 12.49 12. 90 0.70
& & 800 | 1..3804 0. 0026 0. 0214 0.6222 17.88 11.50 0. 80
: 900 1. 5675 0. 0031 0.0229 - 0.6422 | 23.03 11. 90 0. 60
ke 1000 1.9725 0. 0045 0. 0157 0. 6297 . 25.96 11. 60 0. 90
fa 1100 2.0874 0- 0050 0. 0147 0.6060 30. 03 11. 20 2.10
1200 1. 7458 0. 0035 0. 0105 0.6935 44.39 12. 80 0. 60
1300 1.1762 |, 0.0017 0. 0102 0.6573 86. 61! 12. 20 0.70
1400 1.3731 0. 0019 0. 0155 0- 8069 100. 00 14. 90 0.70
Total age 13.35
400 19. 5641 0. 0587 ©0.1518 2.2225 0. 54. 38.80 I 7.60
500 13.3447 .|  0.0412 0. 2858 1.1952 1. 27+ 21. 00 16. 00
600 -7.7766 0. 0231 0.0785 0. 9502 3. 17, 16. 70 3.40
700 1. 9338 " 0.0040 0. 0109 © 0. 7444 14. 35 13.10 1. 30
=m 800 1.1308 0. 0013 0. 0061 0.7515 . 34.49 13. 20 0. 30
- 900 1. 4549 0. 0023 0. 0087 : 0.7614" - 44. 39 13. 40, 0. 80
= 1000 2. 6170 - 0. 0062 < 0. 0318 0. 7846 47.22 13.80 1. 60
i % 1100 3.6422 0. 0101 0.0493 0. 6497 49. 22 11.40 2. 40
0 1200 1. 4608 0. 0023 0. 0387 ©0.7796 57.72 13.70 0.30
» ' 1300 0. 9927 0- 0007 0. 0291 0.7730 - 94.77 -~ 13.60 0. 40
e 1400 . 1.7525 0. 0033 0.1483 0.7786 100. 00 13. 70 3.10
G ) “ ) Total aée 13. 67
B 400 25. 0556 0. 0771 0.2728 - 2. 2878 1.04. 40. 00 13.00
500 7.4198 0.0219 0.1913 . 0.9636 3.52. | 16.90 -9. 00
= 600 5.1319 0.0167 - 0.1882 0.1946 6.77. 3.40 3.10
= | 700 2.0748 0. 0046 0. 1899 0. 7356 19.74 12. 90 1.20
8 & 800 1. 4007 0. 0023 0. 2032 0. 7420 © 38.87 13.00 1 0.40
% 900 " 1.8588 0. 0040 0.2293° 0. 6881 54.15 | 12.10 0. 60
1000 3. 6258 0. 0104 0. 2161 0. 5603 59. 31 9.90 5.10
A 1100 4.1173 0. 0119 0. 2106 0. 6050 62.78 10. 60 3.50
1200 3. 2009 0. 0088 0.1929 - 0.6194 - 69. 52 10. 90 " 1.00
1300 2. 4441 0. 0057 0. 2159 0. 7665 87. 49 13.50: 0. 90
1400 2.5700 0. 0063 0. 3294 0. 7397 100. 00 13.00 1.90
” ! Total age 12. 62
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Fig: 2 The **Ar/*Ar plateau ages and their corresponding isochon ages of the ore-bearing porohyries in the

~ Gangdese porphyry copper belt
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a,b—Dbiotite phenocryst from Chongjiang deposit ; c,d—plagioclase phenocryst from Chongjiang deposit; e, f—Dbiotite phenocryst from
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Lakange deposit; g,h—plagloclase phenocryst from Lakange deposit
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GLZz— (A HNBA G 5 R 3 30 5730 v W )2 0 5 RS B
BAELZREERFEERAORTE M RMEE GEIR
A FIERR) MBI Sa Bl — E 2 ATIRER
B EREXEMBENE - RPN EEREER
BERRREEENBENER AMUREEEE
EAGHEA—A2FT B B, 11 B X 2 BRAKSAEIR LM
EZRIEB I ZEBTHBEA EEF N (Harrison et
al. ,1992) B, AT ZF i 2 I RIEHE , K B XF
T PR e J B T AR G 1 1R R A A A B TRD R 9 3R G
Coleman % (1995) Wi X WM FHR H =B E
B 7€ , 48 H R AR T ] e R R A B BT e R RS B
F14 Ma, Turner Z(1993) BIETEHF ALUEHS
b8 A B X U A O R L oK Ll 2 AR I
8 R R 46 Tt A E) PR 2 7E 13 Ma RLRT . Williams
25 (2001) T AV RE AL 1) 4 1 AR O B0 B A BK A AT
W& ENATE A AR ZELS. 3~13. 3 Ma Z [&] , # i
N R SRR V5 [ 1 R #E18. 3 Ma Z R E 2 FF
1.

HARXERTERAE T ABE—KHNEER
P R I IR GE BB K E) B 1 (18~13
Ma), {H 2 % 26 4F 4 #R 2 AR 3R 25 5 J5 4R 1 1 {1 B 0
B/NERE CPRRED . ETF X — 80 FRAE, B
70 JEL T B AR G 1) i R A R R 4 B R AR 3 — Ti]
R B Z B R KR ST 87 4% &0 AW
CAr/CAr FEREIE EFREE T X —H L XA
RE—MEBEEBEEWRIE EW MR NWW 5
AL F RURHT A IR, B4y b R Rl 38 5 b R A 3
W (M B %,2001,2002) , 36 B X 26 4 7 BE 445
B R BT LA B EW (60 B BB FF 88, Wt
RUARRERAESRBENBEREE. FHEELER
L REBFREABKEMLE T A mA>HED
BEA kAL = AR B Bk T ZE B4R L
REET BEEFIETEAE KA RO R T & 104 5
RKEEHRFERTG EW B4 RBHETT, d X4
WA Ar /¥ Ar £k (13.5~12. 22 Ma) B DL
R 78R 5 B R R AR G k) f R T B B ) D FE L B
—H LA F18~14 Ma (% [EF|2~5 Ma 8 ]
KIE, WHTR) X L& 5 B4 B FBRAE#S , B4 4
AIAR TRRER , ERINEET SRS EERAA
1 4ep Ji ) B [B] BAR B B VT RO A0 R
4.3 WEFETHET 3 NFRE

REHET HErRERsBANBKARS
“Ar/¥Ar FFERTEL3. 5~12. 22 Ma Z [a], i #E 40
% H B9 Re-Os % B 28 5L W 4F #R 7E 14. 67~ 13. 99

Ma Z [8] (38 95 %, 2002) 0, Z AR KAME R
B i T f P I BE 1 T 3 Y B ] 25 (2~5 Ma, I
B i) AUL IR &0 BE SH e B et
[B] B —3H, W BEFE18~14 Ma 2 [H]  FE & J A V1 4%
AW ERBEHH (55~45 Ma) Kk A4 KL R -l Al
18 (Beck et al,1995; LeFort,1996) , R H 7t (21~
18 Ma) 5 ZU H 33 vh W 2405 3 1 B T IR 39T 2 LU
F R 3 [ F+ (Harrison et al,1992) . BARR AN IX & B
T WP 3 B i R B A N ) (R U AR e R AT
W EtiE) B F 41 (Harrison et al,8 Ma LLRT,1992;
Turner et al, 13 Ma LA ,1993;Coleman et al,14 Ma
LA, 1995; Williams et al, 18.3~13.3 Ma 2 [d],
2001, B2 R 7 40 977 & 5 B A0 4R B 10T 8 et
BT HRET N B KBRS A M
AR HBRILFF S.Pb FME. X LT B
TR A BE A SR e R o) 000 o 0 9 AR A
HEEMAETHROBEBRERY, AETAARERY
R X (I BEBA 4, 2002) X — i 72+ 40 F TR o
B BB B R UL, 51 R AR B R KA | 9 L T B
e 38 A O IE 2 4 08 25 BB A 37 UL (B8 DA B 3K
WEBYRM KK EWAERT &R R KRR E
(Harrison et al,1992; Turner et al,1993; Coleman
et al,1995; Williams et al, 2001) , By 11} 3€ , K] JEE 87
WA RYT MRS RS B FERERKEEN
M Tt AR R R 2B AT B, Z U5 A R 2R G e A R A
wHIRE .

5 %

D WEHFETHETVRAR-BNMKAR
ma M Ar /¥ Ar FEE R FE13. 5~12. 22 Ma 28], i
W T 45 9 Re-Os % B 4R BB 4F 8 76 14. 67 ~
13.99 Ma Z[H], Z BB KAMB =& H FHAE
BEBAR T 8 A B[R] 25 (2~ 5 Ma) , 8 B 9 4
B Sho MM A1 5K R B A 5 4R 4k O TR BB ) R
— B, I E AR R A A o L R S R R IR
%,

(2) MIEHTFY &5 BEA T BRI AR 7023 i
7 A B B DB T AR B M T B A VT AR S IR
IS 30~40 Ma 7387 B FF X IS 5 Al 488 7 1Ly 3
(FEZEWE10~50 km JEE M), 357 & B EF R B

O BT, B, TR, L, 2003. A RN REAT &
BT Re-Os 4E it RO AN RS A2 HRAAE. FEMY
D8, (B#ED.
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F2 LA A B0 b 20 W KRG 2R 5 AR A BT B R LS
R E YR LW, R EER— PR (18~14
Ma)iX 8| T ERRRFE.

(3) ZEREET & WA N, &5 B MM
(FOHE EW mE NWW [@7 i, X 55 5
BT B, & LA AE T R A T R 3R
B,2RERT R SRS /R EREKHEEREAN
HBRERPHTH ERERREIERRKEEZE
RERIEE WYY RGBT E N J R A
R 7RV R, T R AL T [ 7 A — AR B o 4 B (R
BIIEWR) TR T R R E AR — D HT B B

2 £ X W
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4Ar/*Ar Ages of the Ore-bearing Porphyries of the Gangdese

Porphyry Copper Belt and Their Geological Significances.
QU Xiaoming, HOU Zenggian, LI Zhenqing
Institute of Mineral Resources, CAGS, China, Beijing 100037

Abstfact

The ore-bearing porphyries of the Gangdese.porphyry copper belt in the southern Tibet plateau possess the
essential characteristics of adakite and formed from partial melting' of subducted Tethyan oceanic crusts under
eclogite facies conditions. This paper utilizes ‘*Ar/* Ar step- heatmg technique to date the ages of biotite and
plagioclase phenocrysts of the ore-bearing porphyries sampled from Chongjlang and Lakange deposits. The
analysis results indicate that the two copper-Molybdenum deposrcs have h1ghly consistent mineralization ages
despite of their more than 100 km apart each-other. The two biotite phenocrysts yield plateau ages of 13. 5+
1.0 Ma and 13. 4240. 10 Ma, respectively. Meanwhile the two plagioclase phenocfysts yield their plateau ages
of 12. 22 4-0. 05 Ma and 12. 5+ 1. 3 Ma, respectively. Within analysis error range these age values are
consistent with the mineralization age (14 Ma=) of the porphyry copper deposits based on molybdenite Re-Os
isochon ages of the corresponding déposits. From the emplacement timing and location of the ore-bearing
porphyries it is infered that the Indus plate was subducted in steep angle beneath t_he Asia continent along the
Yaluzangbo suture and enter mantle lithosphere. The Ew-and NWW—striking occurrences of both ore-bearing
porphyries and copper mineralization zones suggest that the porphyry emplacement and copper mineralization
occurred under a SN-striking extension regime and were synchronous with the uplifting process in which the
plateau reached its highest elevation. Hereafter, the stress regime of the plateau changed into EW- strlkmg

extention and a series of SN-striking collapse structures formed under gravity effect.

Key words: Gangdese copper belt; ()re—bearing porphyries; “ Ar/® Ar ages; dynamic environment of

mineralization
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