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Fig.1 Distribution of intrusive rocks in Shangri—La area (modified after [5])
I —Yangtze landmass; Il —Ganzi—Litang conjunction zone; Il —Yidun island arc zone; IV—Zhongza Massif; V — Jingshajiang conjunction

zone; Vl-Jiangda—Weixi volcanic arc; VI—Changdu—Langping massif; Vll— Shandashan— Jinghong volcanic arc; IX —Langcangjiang
conjunction zone; X —Baoshan massif. Triassic: 1—Hagong Formation, siltstone, slate and sandstone; 2— Lamaya Formation, andesite,
dacite, liparite intercalated with clastic rock; 3—Tumugou Formation, clastic rock intercalated with basalt, pyroclastics; 4—Qugashi
Formation, clastic rock, limestone; 5—Baiya Formation, limestone, dolomitic limestone intercalated with clastic rock; 6—Niru Formation,
limestone and clastic rock intercalated with basalt; 7—Qingtianbao Formation, mudstone, limestone, bottom conglomerate. Permian:
8—Nieer—Tangdao Formation, clastic rock intercalated with limestone and basalt; 9—Emeishan Formation, basalt; 10—Zhongcun
Formation, basalt intercalated with marl, slate. 11—Paleogene syenite—porphyry, diorite—porphyrite; 12—Cretaceous adamellite—porphyry.
Triassic: 13—Quartz porphyry; 14—Adamellite—porphyry; 15—Quartz diorite—porphyrite, diorite—porphyrite; 16—Geological boundary/
fault; 17—Tectonic unit; 18—Boundary of concealed rock body/boundary of porphyry zone
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B La/YD fH(4.62~31.48,°F- 1 28.51), 3 Ce/Y Y
S 11.94~13.78, (La/Yb)y FE 17.66~22.58, FHE# 1
SEEL, Ho 8 Y (13.1x107°~16.82x107% #l Yb
(1.20x107~1.61x107%) , BaTHCA AR - B srdh 2 (&
3—a) B VI AR A, 5 SR i 38R0k vl a1 PLE
A AU R - o M2 AR 1w A8 B 5
WEM L, 6 Eu M 0.90~1.02,FH°8 0.98, {2 Btk
559 00 H BOE SR, IR B R O
MR RHE ;6 Ce N 0.92~1.15, FHH 1.03, 57
(G NVIE T

B HXGEE LT YE GV S K Y REE=
131.66x107°~264.91x107°, “F4 194.35%10°, LREE
113.45 %10 7°~237.01 %10 °,HREE N 7.56 X10 °~
15.57x107°, Y Ce/> Y N 11.41~22.21, (La/Yb)x N
15.00~46.65,La/Yb N 14.32~65.05, V-1 34.69, 5
Y (7.7%X107~18.4x107) & Yb(1.1x107~2.43x107¢, -
Y1 1.25%107%, 6 Eu N 0.64~1.44, -3 0.90, § Ce
H0.77~1.01, F4 0.89, DL &5 il S5 ok 32, HoAsm £
Be o 4k (B 3—b .c.d) 7R 2Pl A EES bR
s 1w A A b 4 I S BT HCA R A

A AR B LT R AR, AU B B B Y
Ce Fl Bu WIE S8 K/ s M 2w, XEeR L
WA RAT Bk A AL R IX | Ho 3R ) — 1 Z 3
fEIF 5 L ATE K,
3.2 Srt&EX SiO, 5# LT EHE KT

VG BE 57 B S 0 R R R A A LA Se AR
fE, F2mA 24 4 srot ZEPAL 5 AT
500, BTHCER Se & R FA 490x107°~1409%107°,
S 987x107°, R MG FE KA YR IE SR Se
121%107~1390x 107, V- 740.1x107, E I 1#F B A &
Sr/Y (30.63~108.05) K (La/Yb)n(15.00~46.65), Y—Sr/
Y (Kl 4—a) & Yby— (La/Yb)(El 4—b) Kl i ik 75 P4 B
PR T TR AR AKX, —EB TR AR
IR SR IS A X, DRE AL,
A A DX, 2 B B I ST A [ R v A A
MRAIE BV BEA A ED S IR MR A 53Rk
T B — S MM ER AL SR R

[F] — 3 50 77 2B 1A [\ A A 7E (Smy/Eu) B il —
(Sm/Eu) i /(Sm/Eu) BKORE Bt A & i v i 45 53 Y 78
—RBHR L, BRI S A Z R M S K R AR



539 % 45 3 TR A P IV B A D S R R AR AR S T 893

(1]

S
|

o
ox >0
ek
% B
DERE
DjEDfE =

I

Adakites

Classical Arc

150

Adakites

Classical Arc

0 T T T T T
0 5 10 Yb, 15 20 25

Kl 4 Y—Sr/Y(a) X Yby—(La/Yb)n(b) El i (4l SCHK [24))
Fig.4 Y—Sr/Y and Yby versus (La/Yb)y diagram of
intrusive rocks (after[24])

il & 5 b A B LA R SRR RITPUBE
B S R PR AR A T R A2 B[R] — b BT 38 IR
RGEWHER , 7E La—La/Sm Kl (B 6)rh | s 85y
B, 550 B a5 A RURAT L Si0,—(La/Yb)y (Bl 7—a)
M (La/Yb)y ABE SiO, & s 3G nmiss in, W& 48
KHIAE ;S10,-Y Ce/Y Y Elff (E 7-b)E
B AR Y Ce/d Y B SiO, & mB s/l , &
FARRE SiO, & I, &S A ET A AR
T2 R 7E SiO,— Y. REE Ef# (Kl 7—c)
B HCA R - B RS S0, & & AR L 2 T G i
X T B0 R PTE AR DGR R B 3k e A 5
o7 4 S AE FORAE ) AT REAZ H 4 8 Ve F 0
8 Eu—(La/Yb)y Bl (B 8) 1 FE Sl I8 A i gL X
7R A A B & Dy SR YL S AR e,
ARSI (La/Yb)n 2 Y Ce/ DY Fii SiO, 3428 44
AR/ (B 7—a b)), W7 f=2 07 o B rh s 3K S
e R AR EBIR G T RS AR S W BA K X
A R R A AR IE T X IR IS
HAE P,

2T

—
=N

—
N
T

>

e
~
T

(Sm/Eu)ys/ (Sm/Ew)yp s

(=]

3 4 5 6
(Sm/Eu)FE i

(=]
—
[38)

K5 Sm/Eu—(Sm/Eu)FE it/ (Sm/BEu) BRORL R A7 &1 (12 1] [7] 1] 4a)
Fig.5 Diagram of (Sm/Eu) sample versus. (Sm/Eu) sample/ (Sm/
Eu) condrite ( legends as for Fig. 4a)

12 DAg
1 N
821 *‘ﬁ’gA A
ERR 4 % F 0B
AN A O gO
5 D
4

Kl 6 La —La/Sm &l fif (1 ) [F] 1] 4a)
Fig.6 Diagram of La versus La/Sm (legends as for Fig. 4a)

4 TF

4.1 FA R E KR X FFE

H M 1990 4F Defant and Drummond® ! i 3R ik
B 7 (Adakite) BE & LUK AT T 2R T
fift e FLAT Rk v o M BR AL A R AR B 5 A (1) S A o
TETC A OB ER A 0 ) Br I0H M 5g 2 (3) 1
JEE T b 5T I 7 (4) 2B K B e TR g S 00 S
45 it B (AFC) 1, (5) K e i A 2L iUA K iR
AU (6) IR b T e e e A SPGB ED S
R TR A S SR EA 5 AIALO, P31 14.75%) .
St 791107 AR YCEREI0 13.80x1079) 2
+EE. HRHANE SRS, 5 Defant and
Drummond T $2 H 53K 5 5 1 I Wibn AL | 25 &
Kl (4—a.b), BRUAAR R RIVE K E T 5%
ik vE A A SRR R 2 1L RS (Adakite—linked
andesites , 8] FX ALA)™



894 i 5| i Jii 2012 4F
%7, 50
2% Y%
L 40
RN R b 1
gl 2 5O 3ot
Ej 16 1 A % 20 i)
14 =
12 ¢ 10f JAN
s 57 5 o1 63 65 0 . .
Si0,/ % 0 02 04 1.4 1.6
16 b
15 A 7’1\*7
- A L B8 & E—(La/Yb)x i (R 4R 3C IR [20- 301, I 7 4)
%] |:| Fig.8 Diagram of § Eu versus (La/Y)y (after [29—30], legends
S A as for Fig. 4)
W, O =
11
0 . . . . . BEAHE BN SO R R MR A A TR T L R IR A A
S S0 o ® HAE RS SSZ RGO (K I R
300 r . N
150 ¢ A K A REAE A R PR AR A R PR RE eR B R
=™ b O a S 05 AL 5 B,
B s oo 4 30 2o T 2 G T DI A % T X
N | B TR AL BT HIREE T A3 D37 MR B 4 7 -
50 ARk E AR M JE R B HREE 1Y%
0 - p = o - Fl it U Y/Yb KRF 10, PEBES 7 BN SZ iR v
$i0,/% RAGH HREE F1 Y TH5RE R X 5% B AR

7 SiO,—(La/Yb)n(a) . X Ce/ X Y—=SiOyb) 2 SiO,— Y,
REE(c) &l fif (51 W] 1] 4)
Fig.7 Diagram of SiO,—(La/Yb)x(), X Ce/ X Y—SiO, (b)
and SiO, versus > REE (c) ( legends as for Fig. 4)

Macpherson et al. AN FETRETE Surigao & 1Y B8
TR 3K 5 5 5 A 28 I A 8 5 A0 B T
4B ; Castillo et alP AW HEHIE Camiguin & F
5 3K T o 2 BT I TR A TR AR R 2% 1R R A £
N R AT 950 B A =, (R SCIRE G +o0
FASCPERF BTSN | V4 Bt B S R R P 1
R (EAE P R N R AT D815 /S S i B
RN R IR A R s SE IR e 5 0 B 4 it
AFCEIR., 1K 2 4 1 H A — B P2 R B 35
TR, PITHZ X R A A 22 iR R e 3
DU 5T KA b B Bl e 8 B B0, A9 B R X
1T L 2 7 MO 9% K T 4% Mg? 75 T
65.511 X T X A A1 RS 22 R BOR

WFFEFRMY R i e DS B9 8 0K e e Tl S
IR I SSZ (supra—subduction zone) g &g 5 A Hal Y

A A PIFELE S N 2 5% B AR Ik
FI o HREE AHXFE Y/ Yb BUMETE 10 224 B9
PUBE A A BN S P R R A A1 Y/ YD PR
9.64, K4 /INTF 10, REE L 53 i 26 A8 X 8740 s
AN R X PR B AT AR A R N, SRR A R S
B o LT R A P S I E P KN A
St X Sr/y o R m AE, 2 W IR IXC [ i Ak B A
ROVEAT , BRI 4 55 P3E 1 S 5 A SR T —
FEMREE IS, IS mil AT LR R 5 v
WEIR R E AW A+ A RDE A+ N A, S5
b4 TN R

H e —PRIE A T oh B FR R 237~206 Ma P, 3X
—W Y BRESTTE i R B B IR R A AR
ASCTE b 4% S P K B B2 BT DI F T e 26 I /K A B2
MR mAAE R FRATTR, i e
KA SSARNE R, H B TV B A PG00 A 95 R b BT
o =S B (29 230 Ma) ] 2R B s Al 48 o A oI R o
Hh I AR — BRI o R AR T BB R B
P A e R T AT S B T AR S AR s i 2 2 A
43 s R TR B TR B I IR B T S 1



ER S R

TR A P A IV B A D S R R AR AR S T 895

K, FEHIRKEMRERA, FEERRA L ARSI
fl, B 5 U B TR G | UL R 3K T A ek Ak
FRHER AR, IFTE 212~228 Ma WIRIIE R J5AH
LR Z2 R A5 0, IFAS ) R B R e 7 ) okt | B
DX LT 0 4 3045 s I TR R T 2 7 0 1 B[] P 229
AR, T L B A A ) 3R 5K A A o I
TE 2k Ep R A A
42 BHBEX
KRN KA - KR BEA A Cu—Au
PRI 7 B A K IR EE B 528 5 P B i i G &R
Y 50 bR R e A LA R AR (fo,) FE AR
A, MEFEH Cu By F B =M 5 5T T Ry 2~3
594 5 A 3 v 1 4RI (fo,) I R A2 AE I i Ak
Yrf i A2 AR IR L A R TVESEH Cu Au FICERTE
FHR P E R JHE LR R S A BIR G A
Tk — 2D A WU T R AR, N s
£ Cu Au FFRUTCE MY 5 9B 5 30 A PR Gk 1
TH 25T HFRIT TR EE | ) B ARt B 1 AR, L
AIRE I Cu Au 55 BT I A 1A RS TR a6
AT B A AR A BN S B R ) R 2 e, L
AENE 5 A B 30 ol R B 0 O S b D A (00 o A A
X I T B 2SS A RS A TP Ce TEE R
WA KRS R 5 b b 5e P o R e B B AN TR 2
FECERE (fo,) AR Ak | R Y B S5 14 in 25 i 2 9%
SRS AR Y Cu Au S 0 R 2 W)
TGRSR IR A IS RS B rp R Y A
FEATRBAC K, M5 AGPRAE S AR A K AE LR
T 5L I e 1) AR R0 3K b 2 S PT RE R A IR
W LR EERE2ZRIFFEOLY Z R EKHZ
— % EREE RV IR A AR TR T e—3E
FESTHR R BN op R AR A Bl 3R, o o b
EWIBRITE—E IR EE | R FAAGR BE 25T
WPy A RO, AT i v R B
RUR PR BT HRCE A 55 F A 5 87 2 R AR R | g s L
A B i ] ok A B TR R A T s A

5 45 i

(1) VP BE 5 7 A B A BE 25 R 5 H il 5 0 o A oy
fEAHML, Z [ — 53 Re s, HAKREY
Mg Al .St R Y Yb, M + & 4 "\ ER L,
B SR ORI S AR R R S I A R
A oV Y RRAE

Q) X A TR BT 58 i T H A—2E 3% v
KAWTES A R AR T R i A e
B I R AR R 5 0 TR R R T A
SEPEFCM T K AT R TS AR Y T R
HBK T A MR IR A3 BATE F R e
55 5 & A S )RR TR Y O B X s i 4 v PR
A5 WL VT 28 2 A0t s ) PR 22 W bk B 4 457 T L 2 90
FAT )RR T A A 1o AR A 4R R EROTR A A
FLURIX AT ResR B A AR A SARDE A S AN A
Y BE A TR TR 5 H A — BEE PSSR B IR ph g |
F18 308 3 Rl A

(3) PUEES T Hf B S 3] i R M AR A 1 B AR
AR AT AR ARRIYE | B R 0T B B R ol
o 48 #E R BE KT on R, LR AR A K S
7o e A AN [ R B 0 0 o TR e | B R R
A RE & T BOR R A AR 22 SR R 2 —

B . HATHERE T RBEIRFRRAFF
A EARE AN REBRNEEURFTRAE
B FhRe XNELLEH i Ex, Al
— IR R E RN

S 2% 3Lk (References) :

(1] BEHE T, g, PRIA), A5, =V X SO0 SIH 3 — A K AL

5 HR A AL 2 R M. b8t 52 B Rk, 1995,
Hou Zengqian, Hou Liwei, Ye Qingtong, et al. Tectono—magmatic
Evolution of the Yidun Island —Arc and Volcanogenic Massive
Sulfide Deposits in the Sanjiang Region,S.W.China [M]. Beijing:
Seismological Press,1995(in Chinese with English abstract).

(2] M, 5 053, EVE, 45 ST USSR i 1L R

FRGEM]. JEat BT R, 2003 :156-160.
Hou Zenggqian, Yang Yueqing, Wang Haiping, et al. Collision —
Orogenic and Mineralization Systems of the Yidun Arc Orogen in
Sanjiang Region, China [M]. Beijing: Geological Publishing House,
2003:156—160(in Chinese with English abstract).

[3] BEsgile, M dm i, mERD, A5, = VT X SO oIas L 1 Al A

W RG] HiFTA 4R, 2004, 78(1):109—-118.
Hou Zenggian, Yang Yueqing, Qu Xiaoming, et al. Tectonic
evolution and mMineralization systems of the Yidun arc orogen in
Sanjiang region, China[J]. Acta Geologica Sinica, 2004, 78(1):109—
118(in Chinese with English abstract).

[4] Z53CE, PoBME, pAt, A5, PO R« =1 A% IH JC il — 5 JK I 21
L — Ji S g 2 YR A 2 il B0 R B LR S 7). A AT, 2010, 26
(6):1662—1664.

Li Wencang, Yin Guanghou, Lu Yingxiang, et al. Delineation of
Hongshan—Shudu ophiolite mélange in Geza volcanic—magmatic arc

and its significance,southwest “Jinsha—Lancang—Nu rivers”[J]. Acta



896 h =

J 2012 4F

Petrologica Sinica, 2010, 26(6):1662—1664(in Chinese with English

abstract).

[5] Z3CH, PHlafe, milE%E, 4. FOPTALHS IR Il —5 S ™

FERI). A A 2541), 2011, 27(9) : 2544—2550.

Li Wenchang, Yin Guanghou, Yu Haijun, et al. The porphyry
metallogensis of Geza volcanic magmatic arc in NW Yunnan [J].
Acta Petrologica Sinica, 27(9):2544—2550(in Chinese with English
abstract).

W, T, S, AF L HR ) I DI A R A% A B S A T
S, HUBERER, 2004, 25(5):535-540.

Zeng Pusheng, Wang Haiping, Mo Xuanxue, et al. Tectonic setting
and prospects of porphyry copper deposits in Zhongdian island arc
belt [J].Acta Geosicientia Sinica, 2004, 25 (5):535—540 (in Chinese
with English abstract).

W, ety e, Bt A b ) SRR 1 LR S SR R
4e[)). HBEREAR, 2002, 23(1):17-24.

Yang Yueqing, Hou Zenggian, Huang Dianhao, et al. Collision
orogenic process and magmatic metallogenic system in Zhongdian
Arc[]]. Acta Geoscientia Sinica, 2002, 23(1):17—24(in Chinese with
English abstract).

(8] W MM, SR W, A BOPAL R R K BEE A ). 5

PRI, 2003, 20(4) :393—400.

Zeng Pusheng, Mo Xuanxue, Yu Xuehui, et al. Porphyries and
porphyry copper deposits in Zhongdian area, northwestern Yunnan
[J]-Mineral Deposits, 2003, 20(4):393—400(in Chinese with English

abstract).

(9] WM, BOE 2, MR AR PG G o ) b DX P R B A

W PERIE TS )). HERF R, 1999, 20 T1) . 359—-336.

Zeng Pusheng, Mo Xuanxue, Yu Xuechui, et al. Preliminary
research on the intermediate —acidic porphyries and their ore —
bearing in Zhongdian area,northwest Yunnan [J]. Acta Geoscientia

Sinica, 1999, 20(Supp.) :359—336(in Chinese with English abstract).

[10] FEVLE, VFAREE, BRAEAR. hf 5 90 BEA 10 65 47 AR AR SO

X)) A aER, 2011, 27(9) :2592-2598.

Ren Jiangbo, Xu Jifeng, Chen Jianlin. Zircon geochronology and
geological implications of ore—bearing porphyries from Zhongdian
arc[J]. Acta Petrologica Sinica, 2011, 27(9):2592—2598 (in Chinese
with English abstract).

R, SRR, EAFIE, 5. = R ) DA BE R A
TRE A ) b TR P 27 R A —— LA T X B A Y T R S 4.
WY E4L, 2007, 27(3/4) :416—419.

Leng Chengbiao, Zhang Xingchun, Wang Shouxu, et al
Geochemical characteristics of porphyry copper deposits in the
Zhongdian area,Yunnan as exemplified by the Xuejiping and
Pulang porphyry copper deposits[]]. Act Mineralogica Sinica, 2007,
27(3/4):416—419(in Chinese with English abstract).

[12] ARG, Bl Ve . S5, 25T v ) b DXt 3 0 A T AROR R

Cu—Au " JKH1 K TC K (PGE) i 5k Ak = FEAE[)]. 079 %4, 2010,
30(3):319-320.
Gou Tizhong, Zhong Hong, Leng Chengbiao, et al. Geochemistry

of platinum—group elements of the Lannitang epithermal Cu—Au
deposit in the Zhongdian region,Yunnan Province,SW China [J].
2010, 30(3):319—320(in Chinese with English abstract).

el =TT X SR IR 3 — 5 S AL R AR [C)/ /3 B 7
T R S T SO b BN REE, 1991, 21:153-165.
Hou Zenggian. Characteristics of tectono —magmatic evolution of
Yidun island arc in Sanjiang region [C]//Ministry of Geology and
Mineral Resources of China. Geological Collected Works of
Qinghai —Tibet Plateau. Beijing: Geological Publishing House,
1991, 21:153—165(in Chinese with English abstract).

MRS, B, 5K R R 2o rg P e i DX X B[] il A 5 K By
B AT SHRIMP U—Pb S 4F B H 3 S [y). H BTl 4, 2006, 25(1/
2):133—-135.

Lin Qingcha, Xia Bin, Zhang Yuquan. Ziron SHRIMP U —Pb
dating of the syn—collosional Xuejiping quartz diorite porphyrite in
Zhongdian,Yunnan,China,and  its  geological implications [J].
Geological Bulletin of China, 2006, 25(1/2):133—-135 (in Chinese
with English abstract).

ICH, X e, W, A o BB R T R A Y
FEARFE])]. P EMLTT, 2011, 38(2):403—412.

Li Wenchang, Liu Xuelong, Zeng Pusheng, et al. The
characteristics of metallogenic rocks in the Pulang porphyry copper
deposit of Yunnan Province [J]. Geology in China, 2011, 38(2):
403—412(in Chinese with English abstract).

Vo IR . VRV AU T X BF B R B BT R 5 B IR M R AR 2 R AR
WH5E D). LA fg 30, S, R e R Al 2 B S
2007:78.

Leng Chengbiao. Ore deposit geochemistry and regional geological
setting of the Xuejiping porphyry copper deposit,Northwest
Yunnan,China [D]. Dissertation for the degree of Doctor.Guiyang:
Institute of Geochemistry Chinese Academy of Sciences, 2007:78
(in Chinese with English abstract).

B, Fl, wER A A TG I RE A A RS
B A SHRIMP U—Pb 4FAC 2% Ko Hf 7 47 % 41 B[], 4 3~ 41,
2009, 83(10): 1430—1434.

Cao Dianhua, Wang Anjian, Huang Yufeng, et al. SHRIMP
geochronology and Hf isotope composition of zircons from
Xuejiping porphyry copper deposit, Yunnan Province [J]. Acta
Geologica Sinica, 2009, 83 (10):1430 —1434 (in Chinese with
English abstract).

TROAR, VU, B, AR U AL T ) AR B A A T B
FIEE A SIMS U—Pb 4F 8 Kbt 5738 SL[J). 0 #0244, 2000, S1.
359-360.

Zhang Xingchun, Leng Chengbiao, Yang Chaozhi, et al. Ziron
SHRIMP U —Pb dating and geological significance of the
porphyries in Chundu porphyry copper deposit in Zhongdian,
northwest Yunnan,China [J]. Acta Mineralogica Sinica, 2009, S1:
359—-360(in Chinese with English abstract).

[19] IR, 48[ G, S0, 5. o ) 45 WS B0 B 40 PR 2B AR 2% 0

R X)) KA 8 5 B4, 2011, 35(2):307-313.



ER S R

TR A P IV B A D S R R AR AR S T 897

Yang Fan, Zou Guofu, Wu Jing, et al. Ages and geological
significance of the porphyries in the Chundu copper mining area in
Zhongdian,Yunnan Province [J]. Geotectonica Et Metallogenia,
2011, 35(2):307—313(in Chinese with English abstract).

[20] EAAVE, T KRB, A VM X AE A 2 R &

[M]. JEHT . 3T AL, 1993.32-47.
Lv Boxi, Wang Zeng, Zhang Nengde, et al. Granites in the
Sanjiang area and Metallogenic Specialization,Southwestern China
[M]. Beijing: Geological Publishing House, 1993 :32—47(in Chinese
with English abstract).

[21] S0, 280 2R, A 20 M A A% HLI B A B 1A A st Bk A

SAREDRSE)). 02 E R, 2011, 31(3):552-558.
Wu Jing, Li Feng, Jiang Yongguo, et al. A Study on Petrological
Geochemistry Features of Chundu Porphyry Body,Xianggelila,
Yunnan Province,Chian[J]. Acta Mineralogica Sinica, 2011, 31(3):
552—558(in Chinese with English abstract).

[22] Morrison G W. Characteristics and tectonic setting of the
shoshonite rock association[J]. Lithos, 1980, 13:97—108.

[23] Sun S S, McDonough W E. Chemical and isotopic systematics of
oceanic basalts: Implications for mantle composition and processes.
In:Saunders AD and Norry MJ (eds.). Magmatism in the Ocean
Basins [J].Geological Society Special Publication, 1989, 42:313 —
345.

[24] Defant M J, Drummond M S. Derivation of some modern arc
magmas by melting of young subduction lithosphere [J]. Nature,
1990, 347 :662—665.

[25] F AR, VPR R, B4, A5 AR K A B R o0 3R AE SR

BT SL[J). M BT, 2009, 83(10):1502.
Wang Jianguo, Liu Hongchen, Deng Jun, et al. REE characteristics
of the Xiejiagou gold deposit,eastern Shandong Province and its
significance to mineralizations [J]. Acta Geologica Sinica, 2009, 83
(10):1502(in Chinese with English abstract).

[26] BRI, WIH U, &F R, 45, VP4 Sl AR ARG 1 7K 1 A 1 st

BRAL 2 REAE KO R S[)). A AR, 2010, 26(12) ;3464

Zhang Rongfang, Shen Weizhou, Su Liangshu, et al. Geochemical

features of granites formed at late stage of Early Paleozoic in Jiangxi

Province and their geological significances [J]. Acta Petrologica

Sinica, 2010, 26(12) :3464(in Chinese with English abstract).

Wrifizh, Semkak, W% G, 45, St 5 =00 O B S0 7 ol Ak

HITTE B4 2 3t Bk AL A RRAE XS LR 5T (). 0705 A, 2009, 29(3):

2009.

[27

Chen Youwei, Bi Xianwu, Hu Ruizhong, et al. Comparison of
geochemical chararcteristic of Uranium and Non—uranium—bearing
Indosinian Granites in guidong composition pluton [J].Journal of
Mineralogy and Petrology, 2009, 29 (3):2009 (in Chinese with
English abstract).

[28] Li W X, Li X H. Adakitic granites within the NE Jiangxi
ophiolites,South China:Geochemical and Nd isotopic evidence [J].
Precamb. Res., 2003, 122(1/4):29—44.

[29] Zhou M F, Yan D P, Wang C L, et al. Subduction—related origin

of the 750 Ma Xuelongbao adakitic complex (Sichuan Province,
China) : Implications  for the tectonic setting of the giant
Neoproterozoic magmatic event in South China [J].Earth Planet Sci
Lett, 2006, 248(1/2):286—300.

[30] Wang Q, Wyman D A, Zhao Z H, et al. Petrogenesis of
Carboniferous adakites and Nb—enriched arc basalts in the Alataw
area,northern Tianshan Range (western China):Implications for
Phanerozoic crustal growth in the Central Asia Orogenic Belt[]].
Chem. Geol., 2007, 236(1/2):42—64.

[31] Wang Q, Wyman D A, Xu J F, et al. Triassic Nb—enriched basalts,
magnesian andesites,and adakites of the Qiangtang terrane (Central
Tibet) : Evidence for metasomatism by slab —derived melts in the
mantle wedge [J]. Contrib. Mineral. Petrol., 2008, 155 (4):473—
490.

[32] Hou M L, Jang Y H, Jiang S Y, et al. Contrasting origins of late
Mesozoic adakitic granitoids from the northwestern Jiaodong
Peninsula,east  China:Implications for crustal thickening to
delamination [J]. Geol. Mag.,, 2007, 144(4):619—-631.

[33

Wang Q, Xu J F, Jian P, et al. Petrogenesis of adakitic porphyries
in an extensional tectonic stting,Dexing. South China:Implications
for the genesis of porphyry copper mineralization [J]. Journal of
Petrology,2006, 47(1):119—144.

[34] Xu W L, Gao S, Wang Q H, et al. Mesozoic crustal thickening of
the eastern North China craton:Evidence from eclogite xenoliths
and petrologic implications[J]. Geology, 2006, 34(9):721—724.

[35] Chung S L, Liu D Y, Ji J Q, et al. Adakites from continental

collision zones:Melting of thickened lower crust beneath southern
Tibet [J]. Geology, 2003, 31(11):1021-1024.

[36] Hou Z Q, Gao Y F, Qu X M, et al. Origin of adakitic intrusives
generated during mid —Miocene east —west extension in southern
Tibet [J]. Earth Planet Sci. Lett., 2004, 220(1/2):139—-155.

[37] Zhao Z H, Xiong X L, Wang Q, et al. Underplating —related
adakites in Xinjiang Tianshan,China [J]. Lithos, 2008, 102(1/2):
374-391.

[38] Castillo P R, Janney P E, Solidum R U. Petrology and
geochemistry of Camiguin island,southern Philippines: Insights to
the source of adakites and other lavas in a complex arc setting[]].
Contributions to Mineralogy and Petrogy, 1999, 134:33—51.

[39] Castillo P R.An overview of adakite petrogenesis [J]. Chinese
Science Bulletin, 2006, 51(3):257—268.

[40] Guo F, Nakamuru E, Fan W M, et al. Generation of Palacocene
adakitic andesites by magma mixing; Yanji Area, NE China [J]. J.
Petrol.,2007, 48(4) :661—692.

[41] Streck M J, Leeman W P. High —magnesian andesite from Mount
Shasta: A product of magma mixing and contamination,not a
primitive mantle melt [J]. Chesley J.Geology, 2007, 35(4):351—354.

[42] Qin J F, Lai S C, Wang ], et al. High—Mg" adakitic tonalite from
the Xichahe area,south Qinling Orogenic Belt (Central China):
Petrogenesis and geological implications [J]. Int. Geol. Rev., 2007,
49(12):1145—1158.



898 h =

Hi J 2012 4F

[43] Xu W C, Zhao H F, Guo L, et al. Miocene high Sr/Y
magmatism,south Tibet:Product of partial melting of subducted
Indian continental crust and its tectonic implication [J]. Lithos,
2009, 114(3/4):293—306.

[44] Sajona F G, Maury R C. Association of adakites with gold and

copper mineralization in Philippines [J]. C. R Acad Sci. Paris Earth
Planet Sci.,1998, 326(1):27—34.

[45] Macpherson C G, Dreher S T, Thirlwall M F. Adakites without

slab melting: High pressure differentiation of island arc magma,
Mindanao, the Philippines [J]. Earth Planet Sci. Lett., 2006, 243(3/
4):581-593.

[46] R, ZOW, JA R DR, A5 DU REE 25 2 N KR A H R Al 2

Sr—INd [Al7 ZAFAE . Fe &30 AR el O B E S []. P EBE D
BB, 2007, 37(4) : 447—448.
Wei Dongliang, Xia Bin, Zhou Guogqing, et al. Geochemistry and
Sr—Nd isoto pechar acteristics of tonalites in Zedang, Tibet:New
evidence for intra—Tethyan subduction[J]. Science in China (Series
D), 2007, 50(6): 836—846.

[47] Green T H.Expcrimental studies of trace —element partitioning
applicable to igneous petrogenesis Sedona 16 years later [J].
Chemical Geology, 1994, 117(1-36).

[48] RARIL, B ICHF, IMEA. Bk vl BUR RS BUN bR &8 K 5

FLCY// 1 DO, AEAR, Bk, AF B R AT 45 05k,
dbnt b 5T A, 2002:172-191.
Wu Fuyuan, Ge Wenchun, Sun Deyou. The definition,
diacriminaton of adakites and their geological role [C|//Xiao
Qinghui, Deng Jinfu, Ma Daquan,et al. The Ways of Investigstion
on Cranitoids. Beijing: Geological Publishing House, 2002:172 —
191(in Chinese with English abstract).

[40] ZETT0E, WU, 25k K. B THR B AL 4 8 1 M I L UZE 1 DR K
AR W 5 KO TR L)), AR, 2005, 21(3):698—707.
Qin Jiangfeng, Lai Li Yongfei.

geological significance of Yangba granodiorites from Bikou area,

Shaocong, Petrogenesis and
northern margin of Yangtze Plate[J]. Acta Petrologica Sinica, 2005,
21(3):698—707(in Chinese with English abstract).

[50] B HENE, AL, XIAR, 45, M AR M XS0 508 A8 B I IS A A Bk

A2 AR KRR []). 5 A 4 4R, 2003, 19(4) : 692—700.
Yang Jinhui, Zhu Meifei, Liu Wei, et al. Geochemistry and
petrogenesis of Guojialing granodiorites from the northwestern
Jiaodong Peninsula, eastern ChinalJ]. Acta Petrologica Sinica, 2003,
19(4):692—700(in Chinese with English abstract).

[51] LEifEdx, B AT, SE8 & A2 X Bk v A i FRE—Heie b I
ARHCE R Sty HUIEAE R 28], HusF AT, 2003, 10():417-427.
Xu Haijin, Ma Changgian. Constraints of experimental petrology
on the origin of adakites,and petrogenesis of Mesozoic K—rich and
high Sr/Y ratio granitoids in eastern China [J|. Earth Science
Frontiers, 2003, 10(4):417—427(in Chinese with English abstract).

[52] A AR, sk fe. v R L g 2 v v il 9 SIS B 5KO) BORT A2 AR K
LAY T R 3R 5l 3 2245 5] HbE A4, 2004, 2638 Ty . 2.

Shi  Yaolin, of far field

Zhang Jian. Deep geodynamics

intercontinental back —arc extension formation of cenozoic
bolcanoes in northeastern China[J]. Acta seismologica Sinica, 2004,
26(Supp.):2(in Chinese with English abstract).

[53] Yuan Chao, Zhou MeiFu, Sun Min, et al. Triassic granitoids in the

eastern Songpan Ganzi Fold Belt, SW China: Magmatic response

to geodynamics of the deep lithosphere [J]. Contributions to

Mineralogy and Petrogy, 1999, 134:33—51.

MR bR, VRakee, ARV, A5 0 b 7Y R0 Al R R 0 A M R b

AN 22 5 ))). A F AR, 2011, 27(9) 1 2738—2740.

Chen Jianlin, Xu Jifeng,

[54

Ren Jiangbo, et al. Geochemical
differences between the subduction and collisional type ore—bearing
porphyric rocks [J]. Acta Pertologica Sinica, 2011, 27 (9):2738—
2740(in Chinese with English abstract).

[55

Wyborn D, Sun S S. Sulphur —undersaluraled magmatism:A key
factor for generating magma —related copper —gold deposits [J].
AGSO Research Newsletter, 1994, 21.7-8.

Mungall J E. Roasting the mantle:Slab melting and the genesis of
major Au and Au—rich Cu deposits [J]. Geology, 2002, 30:915—
918.

[57] E5ik, BARAE, VrakEE, 55 RN A el b s h — i BE & 1l
- Nb B INZ U . 3 L AR e A K S R 4
W2 X)) A AR, 2006, 22(1):11-30.

Wang Qiang, Zhao Zhenhua, Xu Jifeng, et al. Carboniferous

[56

adakite—high—Mg andesite—Nb enriched basaltic rock suites in the
Phanerozoic  crustal
and Cu —Au

mineralization [J]. Acta Pertologica Sinica, 2006, 22 (1):11-30(in

Northern Tianshan area:Implications for

growth in the Central Asia Orogenic Belt
Chinese with English abstract).

[58] Liang H Y,Sun W D, Su W C, et al. Porphry copper —gold
mineraliztion at Yulong,China,Promoted by decreasing redox
potential during magnetite alteration [J]. Economic Geology, 2009,
104:587-596.

[59] PhBAR, Ve WI AL, dp e 58, A5 PR o 55 BE5 40 4 07 BL ). th
EFL (D %), 2010, 40(2):127-137.

Sun Weidong, Ling Mingxing, Yang Xiaoyong, et al. Ridge
subduction and porphyry copper gold mineralization: An overview
[J]. Science in China (Ser.D), 2010, 40(2):127—137(in Chinese).

[60] Jugo P J.Sulfur content at sulfide saturation in oxidized magmas|[J].
Geology, 2009, 37(5)(5):415—418.

[61] Sun W D, Arculus R J,Kamenetsky V S, et al. Release of gold—
bearing fluids in convergent margin magmas prompted by
magnetite crystallization[J]. Nature, 2004, 431:975—978.

(62 DA, WHOAE, T4, S5 3T B A Heih S 4 3 b e B A9 A

BRALSAPEBTHE A ()], M7 AT 2%, 2007, 14(2):139—148.

Sun Weidong, Hu Yanhua, Ding Xing, et al. The geochemical

behaviors of some metals and chlorine during the evolution of

convergent margin magmas [J]. Earth Science Frontiers, 2007, 14

(2):139—148(in Chinese with English abstract).

P, b IR B G X 0T BRE e B AR A X 4R A

IR Sk B Ce(IV)/Ce(I) AR I 25 B[], &7 #0254, 2008,

N
=3



539 % 45 3 TR A P IV B A D S R R AR AR S T 899

28(2):152—159. application to the porphyry copper belt at Gangdese, Tibet [J]. Acta
Xin Hongbo, Qu Xiaoming. Relative oxidation states of ore — Mineralogica Sinica, 2008, 28(2):152—159(in Chinese with English
bearing porphyries inferred from Ce IV/Ce Ill ratio in zircon: abstract).

Genesis and metallogenic significance of the Indosinian intermediate—acidic
intrusive rocks in the west porphyry belt, Zhongdian island arc, Yunnan

DONG Yi, LIU Xian—fan, DENG Jiang—hong,
LI Chun—hui, Yi LI-wen, ZOU Jin—xi, HUANG Yu—peng

(Institute of Earth Science, Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract: The west porphyry belt in the Zhongdian island arc is mainly composed of four Indosinian
intermediate—acidic intrusive complex bodies, i.e., A’re, Chundu, Xuejiping and Lannitang, related somewhat to
Cu mineralization. Geochemical characteristics of the A’re porphyry are similar to those of Adakite: SiO2>
58.06% (averagely 58.64%),ALO; (14.77%—17.29%), Sr (490—1409) , Sr/Y (37.44—83.79) and La/YDb (4.62—
31.48 ,averagely 28.51) are high, Y (13.1—16.82) and Yb (1.20—1.61) are low, dEu is not distinct (0.90—1.02), Mg
(0.91%—3.38%) and Mg” (37.84—70.00) are high, chondrite—normalized REE patterns are rightly—oblique, and
there exist enrichment of LREE and heavy depletion of HREE. All these features are similar to characteristics of
the other three porphyries. Based on the studies of major oxides, REE and Sr, the authors hold that the
intermediate —acidic intrusive complex bodies in the west porphyry belt characterized by island —arc rocks to
adakitic rocks were most probably formed by the rifting of the subducting Ganzi—Litang oceanic crust, which
caused the successive partial melting of the mantle wedge and oceanic crust, during which the partially melted
primitive magma exerted multi—staged upward intrusion along the present Geza fault on the eastern side and was
contaminated by the crust in varying degrees. The garnet+clinopyroxene+amphibole association remained in the
magma source area. There is no distinct difference between the four porphyries in magmatic evolution. Various
degrees of mantle—crustal contamination might have played a certain role in the diversities of mineralization.

Key words:adakite, oceanic crust input; partial melting; Zhongdian island arc; Yunnan
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