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NBRE WEFDT AL TRIEH R EARBRIEHEREER, WA WIS REET K. G FE T Re-Os
LR X R RHEST R FE R TRINE , 6 M E T Re-Os B E R TEE H15. 99~16. 74 Ma, BB /N, AT
1 Ma, 6N 5 8L F B9 Y9 Re- 9 Os 25 B 28 4E 8 H16. 41 40. 48 Ma (26 {832 ,MSWD=1.5), 5 REB — . K H45H
PHRT FRSNESITFEXR LEAMNEERAT BT ER (4 Ma DY E . BRNFERBEERERNET#
BAEMT MR BT EZEEPREL6~14 Ma Z A, BB B RAE2 Ma, BEBREBT BT HERT FEEXE +
HREEHRAMATIE BREES Y. ST A AR EFRBAEMEIL AN E RN SIKMEER, B3
HNEH T RE R ZRRAEES L EAIREPERNEERE NS NN ESRT KB AR BEE

RERNHAEER.
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75 9% X VR 397 B 6 T B B — I ) P s Rl R
L3 P9, 0 SR A b, 5 8 2 ROAH SE B TAEE BoR
HEANRERT HE - EWAEME KHNER.
EXEHEZRAWT REP = HFRY FHPREK
K350 T K. BHILFEA100 km BITEE K .25 /H 4
HEMAREERT TR ARG SR,
BWERXBCEAT 4 (BD ENBRAERAT EE-TX
R TE A F N, B A B R R & B
RERIA—RIIT RO 2T LS, ok R
TR B RRTE L BAE R /NG K
(BAFEE,200D), FERKN S ERBEEMY HAHY
B X — B (3 %, 2001 ; f BEBA 4 ,2001) .t
M Z & BT KBAEKILEBE B HEKRRE S
WENTUIEMSNREREENKRR (EHE
S, 2003) . H BT E 3R15 1 4 0% B0 91 25 2 91 X i i
AW NBEE R B EEE S EN -3, AT
RGP R A IR X 5% — M (R34, 2003b).,
A8 NI Bl AR BB R BE A T R —— IR e 4
FHESY Re-Os [AI E MHA 45 B M Re-Os £ #8, XF
X s 37 BB T PN B A A B R4 A T B AT w0 2B 3
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Re-Os ¢ WEHY KEWRI BERY BiE NEH

1 XEH RS &

(X1 JEE 34 JA™ A5 A5 T 176 980 32 L 7 s Bt B g 4 X
JEH K IN—ERKIN AT FREH A &S 0.
AL B 4% o i 4K K O XD IR BT 4K B 2 9K . E g U Rl
i 2 3t HE B SRR 8 5 L BLBR b AR L R N P T
HAR—FR Z & i (Haaris et al. ,1988;Dewey et al. ,
1988), FEMMFHEFEANRBR ARE. =B
F ¥R AR FE JE UUBUF 51 (Yin et al. ,1988) . E A %
G—T BN —FEWEY K=K KILEE R
HAENPFHMERERART L=BK ALNHE . H
B 5 3515 A & (Pierce et al. ,1988; Leeder et
al. ,1988) . o 9 & tH 5 (&) % £2 307 ¥ o L AfF b, B 4%
RIE B H v W SRR 42 1 F0 K] e 57 & J 90 (Allégre et
al. ,1984; Harrison et al. ,1992; Durr,1996) , [ Ji
Hr k1 —& F I B 292000 km, F35100 km (F 4
B5%,2002) , EARA MBS . XK AKX M EE
—H AP BRMERAE KL A A AR, A 33 3
6] £ EHE P FE120~20 Ma Z & (Xu et al. ,1985;
Harrison et al. ,2000) , &% R & W FE55~45 Ma,
55 B B — W Y K ity K B Al 48 5F 18] A X B7 (Schaer
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et al. ,1984;Yin et al. ,2000) IR K I AR EE R %
WA MEZILFEKLEEE BERESE RS, BEE
& B b 2 LR 4FE (Coulon et al. , 1986;Pierce et al. ,
1988) . #E20~14 Ma Z£ 4 K A X I8 4 75 7 1) ot &
YER T R T 32 B hL 5% i (45 A 50 i b 1) 5k 4 4 3 14
ROhE. [ MIERE) (Coleman et al. , 1995;
Bllsnluk et al. , 2001), 5 fi & —%4 25 VE A AH Xt L,
FEXE T B R E —EHM S A (Coulon et al. ,
1986) , FEX R BT F AR BIER EREA UK —BL—k
I E R T Ay A /N UL 1 A TR K A AR R
BEA 1 o 30 £ v 3 1 BE R 0L 1 h R AR E R S i
FHERE, HEEEENBEMBE 2R tm
R BROR A 7, 25 (8] b 2B B pR AR B R MR R R
Grpa i (36384, 2003b; Hou et al. , 2003c).
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TRZEBUERARANRERZ RS ST EA X
WA D XMEHNE 2NN RKEKKES
&, B/NERR, ERYA R km? (E2), HFEA
RAEGREMRIAEREY L. E2T R EHRT L.
TEHET LM ERT b, 2R BRRIHFE-K
HREE B BERERERNKAEN WERLE
fb BN 55 9 8 SO B 4k i, Cu f A2 0.16%6~
0.59% . Mo f i1 0.3167 %~ 0.636% (& 11 & %,
200D W) R R, S0 BA BN MY LB
ERTF500m 0" REFHML . FH.BEAL.FE
EAL AR A BE AR B KB RS RE b —REAL .
BaEBAL —FEESLMA ER 5.
ETREEAHRABEMNBEREW. BREEN
A5%~70%, FETYARKA HKA. AR, L2
MEZH.BREEA;FESTREELEAREH SO,
(64.62%~77.82%), & & Sr(176 X 107°~ 930 X
1078, 5 Y(2. 74 X107°~13. 98 X 107%) , HH K
#) Sr/Y {8 (14.88~140.58) (ZH L%, R FIK
B0, 5 R T A& 4 BE A Y Ak 2 R AR AE L (%
1 %5, 2001, 2003a; B BE B %8, 2001; Gao et al. ,
2003), B B 1A 50 & B H 3R AL 2 FF 1E (Defant et
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Fig. 1 Sketch of geology and ore deposits in eastern section of the Gangdese Mountains
(modified after 1:500000 Digitalized Geological Map by China Geological Survey)
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Q—Quaternary; N—Neogene; E—Paleogene; K—Cretaceous; JK—Jurassic—Cretaceous; J—Jurassic; T—Triassic; P-—Permian; CP—

Carboniferous—Permian; C—Carboniferous; AnZ—Precambrain; Y2_s—granite of Yanshanian period and Himalayan period; @——copper

deposit; ©—polymetallic deposit; 1—ophiolite; 2—fault
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Fig. 2 Geplogical sketch of Qulong porphyry
copper deposit

(modifed after Xizang Geological Survey, 2003)
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Q—Fluvial; Jay5—5th

Member, limestone, J;y*—4th Member, argillaceous silty

Middle Jurassiic Yeba Formation:

tuffaceous slate, J,y*—3rd Member, rhyolitic—dacite tuff; ¥d—

granodiorite; Y—granite; Yr—granite porphyry; du—diorite-

porphyry; Bu—diabase; q—quartz vien; 1—fault; 2— copper ore

body; 3—location and number of samples
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1995; Simoliar et al. , 1996) 2> Hr &5 SR WK 1. 40
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~1218.2£17.2X 107 Z [a] , H H B QKO7HE & Re
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BB HERY ] EE. XEEHET E Re & &
6 7~ 2 W BT SR IR T %R FK 4b 2 (Stein et al. ,2001) .6
MNRERIESAT B Re-Os B AFE WA Y — B, K
15.9940. 31Ma~16. 74+0. 28 Ma(20 i#2), 31k
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# MSWD 1. 555 af 28 (B 3) , fi #E ISOPLOT %k
HRRER1 (Ludwig, 1999) %t BT 3518 iS4 #E 47
B2k 3t B (Re ZEE B h 1.666 X 1077 a™?,
Simoliar et al. , 1996), 1§ B E BT R F i {H16. 41+
0.48 Ma(20 %% ; 2 511 B M Re " Os iR £ H
Sr5ER2. 5FIL. 5), SRR RIEMET A FR L —
B, M OsFI I {H 0. 0007 0. 0023 (26 iR,

0.26
0.22
S 0.18
X
5 0.14
0.10
t=16.411+0.48Ma
¥184'"05=0.0007+0.0023
0.06 MSWD=1.5
0.02
0 200 400 600 800 1000

"Re(x 10

A3 PERNKRETER D RELED Re-Os R4
Fig. 3 Re-Os isochrone for molybdenites from Qulong
porphyry copper deposit,Gangdese, Xizang (Tibet)
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Table 1 Re-Os isotopic date of molybdenite from Qulong porphyry copper deposit, Gangdese, Xizang(Tibet)

#E HE (@ Re(X107%) 187Re (X 1076) 1870s( X 1079) Re/1870s B (Ma)d
QK03 0. 00324 615.4+7. 8 386.84+4.9 104.541.1 5889 16.2140. 30
QK06 0. 00538 333.945.1 209.943.2 55.940.5 5973 15.99+0. 31
QKo7 0. 00142 1218.2417. 2 765.7+£10. 8 206.2+2.1 5907 16.1740. 31
QK09 0. 00362 465.7+4.9 292.7£3.1 78.6+0. 9 5925 16.114-0. 28
QK46 0. 00212 757.049.7 475.8+6.1 132.7+1.2 5705 16.74+0. 30
QK52 0. 00502 306. 7+4.3 192.842.7 52.7+0.5 5820 16.4240. 31

B O RPRED20HSF Re MO« FRPHBERZQEBHEN G ERE ENBRERRBMERERES BAFRGITE
REGMERBENRERE RN R LERFARMHERERES, BQFEYReBEEFH AN FIHERE 1. 02%).Q BRAER 1 1F 1=

1870

%m( 1+ g
B MBS AT RN BT FREARNEE
MR A SRR B A ST HEET Re-
Os Fit 5 X LA AT T EFEE - (K2,
X H B R R PG s At Rl £ #E17~12 Ma
Z I8 (R HE %, 2003b) . B HIAS R [F] 5 36 0 22 1Y
BB S MR B A LB ) (R2) T RLE
78 XK 0 B A R B 2 AL QR AD I E) 5 7L 5
HEAEREN -, R AR EHMRTERY
& A 7E AR 4 T A B [RIE BBl Y (17 ~12 Ma) . B |
AT AR A 0 B0 BN & 0 A E et A IR
FRiE5 Ma, 0 {bAE R ] SE B B 42, 762 Ma LAY,
FEEFFLI6~14 Ma Z 0 AERES BT N B
RIE A BT A R HBCET KA T KR o
B R, BAR TS B EAHEEE T (B BUE 5
ot 8] B A M G — 1 BT DU, P 5 X
HHHRAERMSHERY BEETEEINEE.
4.2 RIRHTBEE ST B9 EE R AR R
TR A S WA TR EMA R, B E

R2 NESHSVHEMAHBHORT £

Table 2 Ages of copper-bearing porphyries and mineralization

of porphyry copper deposits in Gangdese belt

) HE, H A(¥Re)=1.666X10"Ha"1, @) LKL HBEZ H: Re 50. 02 ng,0s 0. 003 ng,

55 W K i (] P i ol 48 4 PR e XD IR B O A 8 R T 38
ik B — AN B g (55~45 Ma) , W] IR 87 X 48 _F /MR A
P BREREE R ER BB AES FERAETELT~12
Ma Z [8] , [G] B 75 16~ 14 Ma Hi (8] K] Ji 57 B 25 SR 0 45
TE 5 o T 1ML TR I 2 il 488 35 LW 2 - B B b 5 0 1) R
PG D R B, E SRR B — RO DI B KR B &
FMp At kA W NS MIERE) . K
JEHTHE b SN 5] 2L ME A 85 #E18~13 Ma [A]{Z {1, Tl
NATEL8 Ma £ A Z K FFif /& (Willams et al. ,
2001) . JXFGAE14 Ma B8 Ma 22 [d] (Coleman et al. ,
1995) FIHIERIER Z, ML KA#13.5 Ma £4
¥ iR (Bllsnluk et al. , 2001), 5 3 i A9 /N BE A 14 (1
FEET RS EW F VAT FRES & ¥, R e i E
W7 2 0 Hh A b B2 R b ) SR EROIR A3 A K EME
R (R %, 2003b; Hou et al. , 2003¢) . 8
I B 25 S5 40 1 F XK B & 0 BE A B9 T8 R L
- B R A 5 4 v L VR b U 5T AR T e e
BAEFEYVIMXER . BT XK X80 55 75
RGHAKERERERE LR
HERBEEERRT RE WAL
HAERTLER. R BENEEERK

S o2 WA 4 ik FEpMa) | wkkE  EHIRETRESWAEES WS
o ERNERER | 274 K-Ar 149 | weure 1008 WA E RS R AR RIS
R T s B30 R A B R T 4R R
sl 4 r-CArZERt 2 2
i B¢ B 45, 2003
PR | EECKRE | BAE | PACASHZ | 13.45 KEHER, ‘
WY | Re-Os AR | 13.5~13.6 [RIYHSE,2003b EENMAEHRRRSERS
I K-Ar 16. 0 24 RO JE ) T HiL 55 25 49 45 Bt (Atherton et
WA | SRaKRES HET Re-Os %22 14.67  [FEHHES,2003b )
al. , 1993; Muir et al. , 1995; Petford
#KAE I9Ar- ATt LR 11. 35 B % 12003 o
W | CEEEEE | BEE | PArOASHA 17.39 ’ et al. , 1996) BiHbE NIF PR A
¥E4EN Re-Os 4 0f£% 14. 04 5 3 4, 2003b B‘J %[3 ﬁ' % ET\ ;ﬁ % (Defant et al.,
Wk | KAERES | RAT Rerh BRI Lo 41 X 1990; Drummond et al. , 1990; Kay
TE | DkEHES &5 K-Ar 16.5 [5)
B HEEE YR Re-Os %0122 15.32  |Z#az,z008 et al., 1993; Peacock et al. , 1994;

Yogodzinski et al. , 1995) . ] Ji& 7
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TR EFRMANETRAEEFREREN
BR Ak 2 4 AE (1 85 B 45, 2001 5 BB 325, 2003a) ,
EBESHE - TMNEES VT ERTEEERENE
K AMNESHETRENTEARER, ENIRTRERN
O A T 1 LU T AR A R AR IR AT VR ST AR A R A
Yy (EHEHE%,2003a; Hou et al. , 2003c; FkFEE,
2003) . BE B S 145 85 IR it 160 HE ) B0 40 IR Bk
ERAREHREEME MBI EEEE RS
—i, RET R EE ILF THRB RN EERKE
(R E L. EA BRI R EA S KRS
TR A S0 B PR R R A2 7 R Bt — Bl Al 1
W EAS BT ENESXEINEN, ERY
HA MR B 3 J1 L)

RSB o B FEAR A4 R T MR R AR 4
BRI MR AT RA R SR EERERK
AERRBENREAEMYER SR, LFRABE LR
WA R KERRE . A NS RETREAEE
A AR AT DAHET , & 0 B A A BT 4 BT BE BT LA SR TR
T b 55 (F pEEFT MR 158D , W] ek B IR Hh 02 .
KB = A LA R KRB A e (b Bt & o 4
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Re-Os Dating for Molybdenite from Qulong Porphyry Copper Deposit in

Gangdese Metallogenic Belt,Xizang and Its Metallogenic Significance

MENG Xiangjin® , HOU Zenggian", GAO Yongfeng®” , HUANG Wei”, QU Xiaoming", QU Wenjun®
1) Institute of Mineral Resource, Chinese Academy of Geological Science, Beijing, 100037
2) Shijiazhuang College of Economy, Shijiazhuang, Hebei, 0510031

3) Geological Survey Institute of Xizang(Tibet) , Lhasa,851400;

4) National Research Center of Geoanalysis, Beijing ,100037

Abstract

Qulong deposit located in Gangdese granitoid batholite in the eastern Gangdese metallogenic belt is one of

typical porphyry-type copper deposits. High precise dating of Re-Os for molybdenite determined the
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mineralization age of Qulong copper deposit. The Re-Os model ages for 6 molybdenite samples are from 15. 99
Ma to 16. 74 Ma, with variety less than 1 Ma. According to the best-fit calculation of 6 samples, Qulong
deposit yielded a "*"Re-'¥"Os isochron age of 16. 414 0. 48 Ma(26 error, MSWD=1. 5), identical to the Re-Os
model ages. Those date of Qulong deposit are consistent with the mineralization ages (14 Ma &) of the
porphyry-type copper deposits in Gangdese belt. The date of mineralization age of the porphyry-type copper
deposits in Gangdese belt shows that the copper mineralization occurred in the period from 16 Ma to 14 Ma, in
a short session with time limit no more than 2 Ma, and implies the speciality of paroxysmal mineralization. The
deposits occurred during eruption of potassic lava and east—west extension of the crust in Xizang (Tibet). The
geochemistry characteristics of the copper-bearing porphyries and the space—time adhere to potassic lava and to
south—north trending extensional structure system indicate that the porphyry-type copper deposits in Gangdese
belt are controlled by the evolution of the Himalayan—Tibet collision orogen and tectonomagmatism under the
collision belt, which implies the dynamic setting of paroxysmal mineralization of porphyry-type deposits in

Gangdese belt.

Key words: Re-Os isotope age; porphyry-type copper deposit; paroxysmal mineralization; metallogeny ;

Qulong ,Gangdese, Xizang (Tibet)
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