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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. 1—middle-late

Yanshan granite; 2—early Himalaya granite; 3—Miocene small-volume granite; 4—ore-bearing porphyries; 5—fault; 6—copper deposits
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Fig. 2 Geological map of Xiongcun copper-gold deposit(modify from No. 6 Geological Team of Xizang, 2003)
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1—Quaternary; 2—Danshiting Formation dacite porphyry; 3—Weakly silicified Danshiting Formation dacite porphyry; 4—Carbon
aceousslate intercalation; 5—phyllic and silicified tuff; 6—chloritized tuff; 7—argillic alteration zone; 8—biotite monzogranite; 9—
propylitic diorite porphyry; 10—basic dyke; 11—acidic dyke; 12—malachite-quartz vein; 13—silicified fracture zone; 14—fault and its

number; 15—orebody; 16—sampling location and sample number
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Fig. 3 Trace element spider(a)and rare earth element chondrite-normalized patterns(b)
of ore-hosting volcanic rocks in Xiongcun deposit
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{>—Dacite porphyry in orefield; <v—granodiorite in orefield; []—granodiorite in the depth of orefield
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Table 1 Major, trace and rare earth element analyses of the ore-hosting volcanic rocks in Xiongcun deposit
JCH XC5-01 XC5002 XC5012 XX-09 XX-29 XX-30
PASIARS e 16 K A BE HASIARS e YL B YT YL B
SiO, 63.27 61.97 63. 14 62.56 64. 31 62. 64
TiO, 0.41 0.51 0. 45 0.44 0. 60 0.63
Al O 15. 65 16. 09 15.71 17.22 15.94 17.12
Fe; O3 2.51 1. 96 1.55 4,97 3.959 3.63
FeO 2.17 3.40 3.38 2.69 1.42 1. 22
MnO 0.15 0.27 0. 25 0.499 0.513 0. 499
MgO 1.94 2.73 1.61 1. 89 2.53 2.32
CaO 3.75 4.10 5.41 3. 00 6.01 6.02
Na, O 6.22 3.93 4.93 2.71 1. 64 2.13
K,0O 1. 86 1.98 1.92 0. 28 0.24 0. 30
P, O; 0.21 0.21 0.22 0. 149 0.243 0.270
H,O" 1.50 1.58 1.56
LOI 1.56 2.36 1. 00 2.20 2.64 2. 86
Total 99.70 99.51 99. 57 100. 11 101. 26 101. 20
Ba 692 462 607 516 371 383
Be 1. 30 0. 871 0.927 0.598 1.33 1. 29
Sc 6.47 5.72 6.17 8.33 9.25 9.12
Ti 2818 2607 2662 2762 3562 3758
\% 89.2 78.3 81.8 88.9 76.0 84.5
Cr 3.53 2.92 3.10 11.0 8. 45 10. 8
Mn 1015 1720 1878 3702 3516 3535
Co 7.17 7.04 7.99 8. 44 6.22 10. 8
Ni 5.66 3.35 3.72 4.18 3.18 3.18
Cu 13.2 46. 3 17.9 67.2 36.9 36.9
Pb 51.8 77.6 72.6 58.1 86. 2 91.4
Zn 65.8 212 134 1220 206 329
Ga 16.9 17.0 17.7 23.4 24.3 24.5
Rb 53.5 61.0 55.1 85.9 9.9 12. 8
Sr 460 419 700 159 361 413
Zr 63.2 41.0 44.0 76.8 23.0 22.8
Hf 3.35 2.10 2.35 2.12 2.52 2.00
Nb 8.52 8.32 8. 46 5.90 11.0 11.6
Ta 0.663 0. 648 0.643 0.479 0.397 0.414
U 1.71 1.79 1.47 0. 876 0.699 0. 664
Th 6.10 6.03 6.36 3.22 2.65 2.74
Mo 0.281 0.577 0. 189 0.987 1. 24 1. 40
Bi 0.096 0.758 0.823
Sn 0.951 0.522 0.422
Sh 1.88 0. 994 0. 935
La 22.3 24.7 22.6 16. 6 19.0 20.1
Ce 41.6 46. 8 42.3 29.9 29.8 31.7
Pr 4.79 5.10 4.72 3. 66 3.62 3.84
Nd 18.7 19. 8 18.1 13.8 13.6 13.8
Sm 3.65 3.75 3.50 2. 40 2.63 2.74
Eu 1.23 1.07 1.22 0.871 0.923 946
Gd 3.61 3. 44 3.48 1. 40 2.51 2.40
Tb 0.509 0. 448 0.483 0. 357 0. 398 0.411
Dy 2.97 2.47 2.72 1.79 1.91 1.98
Ho 0.612 0.513 0.572 0.418 0.432 0. 447
Er 1. 87 1.53 1.73 0. 960 0.988 1. 06
Tm 0. 264 0.231 0.253 0. 185 0. 180 0.193
Yb 1.93 1. 67 1. 82 1.07 1.17 1. 27
Lu 0.295 0. 251 0.273 0. 180 0.188 0.182
Y 16. 6 13.3 15.4 11.1 7.61 14.0
SREE 104. 33 111.73 103. 77 73.59 77.35 81.07
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Table 2 Nd,Sr isotopic compositions of the ore-hosting volcanic rocks in Xiongcun deposit
FE 5 G 5 A §7Rb/% Sr 87 Sy /86 Sy U7 Sm/1Nd | M3Nd/!" Nd Is, ena (1) Tom
XC5-01 BRI B 0. 336 0.705154 0.118 0.512831 . 704299 5.54 0.42
XC5002 | 1E i N K Bt 0.228 0.705352 0.117 0.512851 . 704785 5.91 0.38
XC5012 | 16N KB 0.421 0. 705809 0.114 0. 512850 . 704762 5.96 0.37
XX-09 BB 1.56 0.708267 0.105 0.512826 . 703941 5.92 0.38
XX-29 PGB 0.079 0.705396 0.117 0.512730 . 705177 3.75 0.56
XX-30 YL 0.0896 0. 705605 0.120 0.512931 . 705357 7.58 0.28

T ena () fHFRBRBL B AT 65 2113 Nd /1 Nd=0. 512638 F1117 Sm/M** Nd=0. 1967 $1-44 ; XC5-01 S 4 5 ¢ B 179Ma; XC5002 F1 XC5012 S-#f 5 ¢
B 175Ma; XX-09,XX-29 Fl XX-30 S dh ¢ B 195Ma; Tov % 5 #1813 Nd/'"* Nd) py = 0. 513151 F1 (17 Sm/"* Nd) py = 0. 2137 i

K
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[Fi) 37 2% 728 1k i B i R 86 (3% 3), HE e P/ Pb 78
18. 170 ~ 18. 432 Z [a],*" Pb/** Pb fE 15. 485 ~
15. 54622 [a] ,** Pb/** Pb ££ 37. 993~38. 392 Z [d],
1E Doe £ Zartman(1979) 4 45 #4) 1 45 = 18] _F 78 #b g
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Table 3 Pb isotopic compositions of the ore-hosting

volcanic rocks in Xiongcun deposit

ﬂx?ﬁ‘l'j[ %,ﬁ 206 Pb/z‘” Pb 207 Pb/z"'Pb 208 ]’)b//zmpb
XC5-01 | fepd N BEE | 18.432 15.533 38.392
XC5002 | fERINKBES | 18,170 15. 485 37.993
XC5012 | fERINKBES | 18,178 15. 488 38. 002
XX-09 BRI 18. 205 15. 549 38.196
XX-29 HER A 18.183 15.527 38.125
XX-30 BB 18. 219 15.546 38.127
N \/\
3 hie

3.1 FH®WE

H v DU I 725 1 v 1 FLU B 20 ¢ Ll DART— B
B DAy S 5 A A% 5 1T B 5 LA R
FROLBI S5 2R . SR B35 HERT 07 XA 0 K lra 1B

BCET AR T 2% CPlg B 1 22 4 73, 24 Ma 42 5L 3] B4k
Bt 195Ma) 33X £ K1 T8 BLFR B 77 48 10 %
&L HBR H AT IS A RE R E HEAT X B ATl A RE
AR ZREE A H v W) 75 Hb 1 FU E 4 K il L R E D
X HERS BT R A, W] LB AR R OR B G
N % — B T RE R B HEART T XKLL S B
AR PG AR IE SR s BT Rl A il s A 2B
THEIRE R . XA —RAMER S 2w LA w7
PR BE AN STV I FNIE S KR A AP I Ol . &0
5 a3 o A R WX kO s BRI B KRl i 4
B AR R AE (B da b)), T o0 240 1 i 4%
(] 3a) i 7R 133X 28 1l s B By 90Kl BT R A
Nb.Ta,Ti 58 7 #AR O . 06 Ui B, HE & 58 A V3
7 1] WO K i 22 7 0F o B A8 B AR 20 {3 © 0 4 s T
AN DLHT A B A 3 2 i (120Ma, Ding et al,
2003) . [r] B 30 107 Vi 2 3 3 A e 6k 1] 5 b T Y BE
ON AL 5T 1A e 3 el ) ) 2 — B0 (Kapp et
al, 2003) , EAITHR A2 B JBE KBl 1 WICOTE K il R 3 5 7%
XFHE R A5 R X AL AR T R 2 LANK 8l o Uk AR
3.2 BEREKX

HERT B DX KL T BT RO K il F 38 1 35
Bl R B i1 2% PR B8 B 4 SR DX S A A B WE 2
Sr.Pb [alfii Z 4 ([ 52) R HER G X8 K ILE
AL FHui EM1 3 7c 5 Aeolian 3K 14 Z 6], & W]



i B 1] 45 - TG JBCAE AT 460 DR B B < 07 PR A0 L o A PR R R X ™ 4 SR

969

10 T T T TTTT] T T T 1T 111H
(b)
10
B -
o 1
3
SRR = - =
~
— 4 =
- W 1 F
o —
<> Kk . 0.1
N asks ]
. L bl Ll oot Coccrnnl e crml
1 10 100 0. 01 0.1 1 10
Yb(+107) Ta/Yb
K 4 HERTXET KA Ta-Yb B (a)F1 Th/Yb—Ta/Yb & (b)
Fig.4 Ta-Yb diagram (a) and Th/Yb—Ta/Yb diagram (b) of ore-hosting volcanic rocks in Xiongcun deposit
O— RS v—HRAFKINKS; O—HLRMBERE KA
{>—Dacite porphyry; 7 —granodiorite in the surface; [ ]—granodiorite in the depth of the drilled well
EHRRICEAT EM1 AU 5 4L 3 08 Re AE 45 75 4 g 6) LK B A SR IR AP AR s LA H 7. 721 6

U8 X AFAE R R i o 5w 4 . [ F, Nd.Sr R = 4l
LA S R BRI LD T 7R BV EEFE MORB 5
B HE DR Z 1) (a9 X (I 5b) L $8 R H TR XA
IR AR A AE . TR JC & W Ba/La-Th/La (4]

0. 707

(a)

0. 706

Acolian

0. 705

0. 704

Isr

HIMU

0. 703

Iblei alk.
VVP

0.702

0. 701 l l l l l l
18

szb/szb

22

5
Fig. 5

T —RERTFHRRAL: T—uh R THRREE: O— 0 X NRHEL A

143 Nb/ul Nb

o, BE RS BT IXOY Il ORI BE A B 5 R B R OR]
Vulture #1 Campanian #1 X & 1l 5 89 3F 3% EH
(GLOSS) 73 Aii » J& 4 e — 5 ML R A5 oh UAR W) 2
5 b g U IX A R B k1l %A (Plank and

0.5134 . . . . . .
L (b)

5132
| E Ry ]
MORB

. 5130 } 4

. 5128

<
<
Y

.5126 F

. 5124

. 5122

.5120

0.5118 : . . L . L
0.705 0.710 0.715

Sr/*Sr

0.720

HERH X BT Kl 16-2° Pb/* Pb & (a) 1" Nd/"** Nd-*" Sr/* Sr [ (b)
Is,-*" Pb/*"* Pb diagram (a) and '** Nd/"* Nd-*’ Sr/* Sr diagram (b) of ore- hosting volcanic rocks in Xiongcun deposit

B KRR AL R N K B s 0 XA AR R N B

T — Lower crust mixing line of Archean era; [[ —Lower crust mixing line of proterozoic era; <> Dacite porphyry in orefield;

7 —granodiorite in the depth of orefield; [ ]—granodiorite in orefield



970 B F R 2007 4
Langmuir, 1998) 3% B 7 EJ B ¥ 78 76 L4k B ik (195 60. 00
Ma) [i] BRI K Fifi =22 7T A0 B — 3 20 U AR 4 v %) P, N (
s N i AR =38, 1140. 90Ma (2 0 —>
TR g 50.00 114580, 70% Ar
60
= 40.00
|
i & £ =y
Pa £ 30,00
10k %
[a]
§ B <& 20. 00
= GLOSS I
| ODP
a1 10. 00
Roman & Tuscany :
| Provinces
Etna & lblel ~
—— VVP <= OIB=F0Z0 Iﬂﬁﬁ)’[} | 0. 00 T T T r
00 02 o 05 03 | 0.00 20.00  40.00  60.00  80.00  100.00

Th/La

B 6 HER XA kili# Ba/La-Th/La
Fig. 6 Ba/La-Th/La diagram of ore- hosting

volcanic rocks in Xiongcun deposit

3.3 BT ALENEEY BT B Ek

KF MR S0 RN — EAA R KSR,
LR T 8 A AR T8 R T I S A TR 45
SR T B o T JUAT K U B AT 07 14 AR A5 R — L [6]
P U A A 2 AR BT ORE Y AR (R S 4R, 2005,
2006 ; {h e B 55, 2007) , FATTIA J2& BB A% X% 47 IR 1) AR
DALl s — S H DB . A A A 19 e K R R A 2
NWW ] W7 8¢ 65 45 4 1 o 0 DR 1) 3 14 Fy 45 06 70
VR I 7 A LA I IR R 40 ik B2 G R s R R S
EHEME MW E Yy A = B Ar/
OATERBTAERS B 38, 11Ma(E 7). 5HT X AR AL
S FAE B N K BE A ik (195 ~ 175Ma) £ 16 B K 1 B
(i) [E] B o 3 A HEBR T 32 0 R Jig BAE 2 750 00 1A JYS M 3 T
BRI REVE . [R]IF 87 DR (9 Pl A S RLFN B 7 6 )
A A B A R SRR PO IR 1 s (R A4
2005) . AR AR EEAR N HL O [A 47 2 4 5 2R
B AR A A 3K 5 KA KR A B9 4F s (B 3
25 .2005) o 2 B AL AR MU 1) 16 B HHAE B A AR IR
Sy 46, 6Ma, W 178 1:20 J7 X 48 Hh 5T 98 2 4 4,
1996) A] GB X L™ 42 4L T i R I BTk, 0 Ak
B 550 Jls BAA — 20 S\ Pb R R4
J IR L™ X9 ) i 1% B 45, 2002) . 38 78 B L I
FATRER A B E A S0 SOl . 5 H K5 A i
NWW [i] W7 21 06 o1 e 08 S LA™ I 1A 1 0 24 48 ik
I )30 3, DT AR 2 AT 0 5 AS T A2 T KL v

SETAr (%)
Bl 7 HERNT X 5T AR
28 7 BRI Ar/' Ar FEAE IS
Fig.7 %" Ar/*" Ar plateau age of sericite associated with
chalcopyrite in Xiongcun deposit

WAL ok o ok 2 PR 2R SR [a) fig 1 MEAT 45 R 2 5
SHIREIE . X 2 R FRAEE %0 K 5 I AR
FERAST BARRIALIN. B, 50 i
R L J T B 1y ol 7 25 AL A 2 B IR
4 ZEp

(1) 74 6 IX) JER S0 o A R TR 4 4 0 PR 1Y
BB KL S 1L L) (195 Ma) py e 6 58 A 7178 52
w) A 1] BRI K fiti 22 7 IR o 1 i = 9L kLl o B
175 788 b 1 BIE 28 90— 2% VL 235 10 O ol i i s ] —
3. P B2 Pl 1] b PR SR PR A B s 1 45

(2) HERTHT RSB KA 0 T X H EML
U 1 0% Ji7 G ' BE R A [R) B 7 5 R DX A A AR
W= 55k

(3) AR i Al A5 0] 48 4 DR %) A BF 4T (38, 11Ma)
I ALARRAE , B A0 X P B L2507 k1l 2
XF A B 5T BRAE TAE A IR )2 B R AL T R
J5T s A4 NE il (% 46 5 tH 4 5 o (46. 6 Ma) Sy i 4
HETEB 4 A R AR Bl 7 s NNW.[i] W 28 15 5 4 R 0
PRARAE T A 00 0 A R 25 ], 3k 2 PR 3R 3 [m) e s
THER R R B R A 5 IRAR KA &0
RLEY LA™ 25 DRI 320 IR 114 5 PR 258 AR A 1 322 O 1
T b A8 5 Y

5 £ X

Mrmemd . st . R30S, 2007, =445 4 U-Pb SHRIMP 48 #% % I



%7 W

i B 1] 45 - TG JBCAE AT 460 DR B B < 07 PR A0 L o A PR R R X ™ 4 SR 971

APRE R T AR 4 87 R 28 0 1l i A R JOB I . K ML R
(2007, H JLHD.

RGP W, Bl BT A HA G PN T AR E bk
U I R L B W L R T kg L BRI A AR AT AR B
FLL, datE 4 - ZEARTE. 2006, T 98 1o JRL L 38 3 1L A1 . T e il 3 %
e VER. AR HL BT, 25(5) :521~543.

i BB L . 2002, XIS 3N BEA 4R Al S\ Pb [R] 47 3 RRAE  XF AL
49y >k P8R 3 1L ) R B R 4 R . MBI AR . 21(11) 768
~776.

e B, B TL. 2000, X1 JR 0T BE 4R A (k) A - PER G 25
S E A M BRHLET, 20(4) :355~366.

BT MW R R A . 2005, 7Y B IX] JEE S R B A A 4
TR IR BRI 5. S AT YA, 24(D :301~310.
BOCE MW L . 2. 2006, P4 R IX] JEE SO o BEAE A AR 4 T R

AR B RDITE. BRMLT . 25(3) :243~251

BT MBI GRS 2006, PG JHEAE KO B AR 42 B R AR AE L A%
AN S0 J7 225 5. M2 4f . 80(9):1392~1046

Ding Lin, Kapp P, Zhong Dalai, Deng Wanming. 2003. Cenozoic

volconism in Tibet: evidence for a transition from oceanic to

continental subduction. J. Petrology, 44(10): 1833~1865.

Doe B R, Zartman R E. 1979. Plumbotectonics 1.the Phanerozoic.
In Barnes H L, ed. ,geochemistry of hydrothermal ore deposits,
2nd Ed. .Holt,Rinehart and Winston,New York. 22~70.

Kapp P, Murphy M A, Yin A, Harrison T M, Ding L, Guo J R.
2003. Mesozoic and Cenozoic tectonic evolution of the
Shiquanhe area of western Tibet. Tectonics, 22 (4); 3—1~3
—23.

Hou Zenggian, Gao Yongfeng, Qu Xiaoming, et al. 2004. Origin of
adakitic intrusives generated during mid-Miocene east-west
extension in South Tibet. Earth Planet. Sci. Lett. , 220: 139~
155.

Plank T, Langmuir C H. 1998. The chemical composition of
subducting sedment and its consequences for crust and mantle.
Chemical Geology, 145: 325~394.

Qu Xiaoming, Hou Zenggian, Li Youguo. 2004. Melt components
derived from a subducted slab in late orogenic ore-bearing
porphyries in the Gangdese copper belt, southern Tibetan

plateau. Lithos, 74. 131~148.

Petrogenesis of the Ore-Hosting Volcanic Rocks and Their Contribution
to Mineralization in Xiongcun Superlarge Cu-Au Deposit, Tibet

QU Xiaoming, XIN Hongbo, XU Wenyi
Institute o f Mineral Resources, CAGS, Beijing,100037
Abstract

Petrological, geochemical and Nd, Sr,Pb isotopic studies indicate that the ore-hosting volcanic rocks of
Xiongcun supperlarge copper-gold deposit in the Gangdese copper belt, Tibet belong to dacite porphyry
with ultro-shallow emplacement. Their SiO, contents vary in a narrow range of 61. 97% to 64. 31% and
Na, O is high relative to low K, O with a mean Na, O/K,O ratio of 5. 25. Geochemically they are notably rich
in large-ion incompatibale elements (LILE) Rb, Ba, K, Sr, Pb. Meanwhile their high field strength
elements(HFSE)are in depletion state, Sr and Nd isotopic compositons yield a small variation range(* Sr/
$Sr=0.705154~0. 708267, Is,=0.704299~0. 705357 ;"** Nd/"**Nd=0. 51273 ~0. 512931). Further study
indicates that they were arc volcanics originated from subduction of Yalozangpo oceanic crust beneath the
Euroasian continent. The magma source had EMIl-type primary mantle richment, and some subducted
sediments were involved in partial melting of the mantle source. Based on the ore-forming age and
mineralization characteristics of the deposit, the paper points out that the genetic type of the deposit is the
same as that of the Jiaojia-type gold deposit of Shandong and belongs to fracture-controlled altered rock

type.

Key words: petrogenesis; ore-hosting volcanic rocks; Xiongcun Cu-Au deposit; Gangdese copper belt;
Tibet



