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Petrogenesis of the granite porphyry related to the Jiudingshan Cu—Mo deposit
in western Yunnan: Constraints from LA—ICP—MS zircon U—Pb chronology,
Sr—Nd—Hf isotopes and petrogeochemistry

DAO Yan, LI Feng, WANG Rong, WU Jing

(Department of Land Resources Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China)

Abstract: In this study, the authors carried out a comprehensive research including zircon U— Pb dating, petrogeochemical
investigation and Sr—Nd—Hf isotope analysis of the granite porphyry related to the Jiudingshan Cu—Mo deposit in western Yunnan.
LA—-ICP—MS zircon U—Pb chronology indicates that the porphyry was emplaced at 34.5-34.9 Ma, consistent with or slightly earlier

than the formation of the Cu—Mo deposit (33.9—35.3 Ma) and similar in time to the peak of Cenozoic alkali—rich magmatic activity
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(45—-30 Ma) in western Yunnan, indicating that they were formed by the ore— forming process in the period of late— collisional
transformation (40—26 Ma). The granite porphyry is silica—rich (Si0,=62.86%—71.57%), potassium—rich (K.O/Na,O=1.64-2.78)
and alkali—rich (K;O+Na,O = 8.98%—11.28%), belonging to shoshonitic series peraluminous granite, with the characteristics of
LREE enrichment, HREE depletion, and weak negative Eu anomaly (6Eu=0.82—0.93). The porphyry is enriched in LILEs such as
Rb, Ba, Th and U, and depleted in HFSEs such as Nb, Ta, Zr and U. Sr—Nd—Hf isotopes imply that the magma originated from the

EMII which was contaminated by crustal materials in the process of magmatic upwelling to form a potassium—rich ore—bearing

magma with mixed sources of the crust and the mantle.
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Fig.1 Regional geological map of Jiudingshan, western Yunnan (modified after reference@)

1—Quaternary; 2—Limestone of Lower Devonian Kanglang Formation; 3—Gray argillaceous siltstone intercalated with marl lens at the bottom of the
second submember of the fourth member in Lower Ordovician Xiangyang Formation; 4—Pale red coarse feldspathic quartz sandstone intercalated
with conglomerate of the first submember of the fourth member in Lower Ordovician Xiangyang Formation; 5— Alkali feldspar granite porphyry;
6— Granite porphyry; 7—Porphyritic granite; 8—Syenite porphyry; 9—Late lamprophyre; 10—Early lamprophyre; 11-Gabbro; 12—Rock boundaries;

13—Fault; 14—Sample location

K 5~15 mm; BHE A BE SR TG0 - @, BRR, #5
. 4H =Bk, BiAR 0.3~3.2 mm, BHE A g W20 Bl
KRR A, A RBE A2k a-To 6, Rl
0.2~1.9 mm; B4 Y 2R PR < B, 3 BB /N

HAE B B SR SRR K A BB PR, BERES
Fy o B EE R IER A B A AR SRR
I, ORI S RHC A AR B, IR A B
ZREIKAO-AL 0, BEHCR, AR IO, kit

@Y R IR G BTN F 310 BBTEN. # 2 5) EER ERAT R L LA 1:5000. 1981,

http://geochina.cgs.gov.cn H1E LT, 2015, 42(1)



HA2E 1

TS JE PG LT A L R B A

137

Rk B SR A, AR I mm A A, HE
AR AE R BIfE REfL . BEE IR R TR Y
AR A KR G R AR Ak, A B A
JRAT R B A, A L 4
2.2 IWHk

()JCE BRI 24

21 0 Z M AAE TP R 27 g R Ak 24 5T
W IR MR fb 2 B R SS90 = 58 . Eot R
K H Axios PW4400 1 X 5 HCTEAL, S Hrks BEAL T
3%, S HT 4 R T 3R 1 s TR 4R A ELAN
6000 ICP—MS e 1, MG BEAL T 5%, 73 Hr4t SR
T2,

()41 U-Pb iE4F

FHF 40 4418 B BEA 8 40 Pk e Tl L g by
iR A R AT e 2 K, T TPk BRI SE b B A
L5 B A () B A R S B 181 TR S A I
o iy O T 6T S G, L A A A B AR TR
X B A TR T B G R SR IEAH, 8 4 1
W A G(CL) S Ak FEAHAE H [0 b J5 R 23 (0 b B ok
PR 7= G0 U5 R S0 TR = AT

BEA U—Pb A7 22 - MG E A e [ b
A (D) b BT 2t PR 5540 7 5 Y I 5% i S 3 R
JHLA-ICP-MS 73 #fr5e il U—Pb [ 3 & 4EFIoT
B R T RIS AT A ST A4 2 R ik
BOEH 1 R 45 4 GeoLas 2005, ICP—MS A Ag—ilent
7500a, FOGTER 32 wm, OGRS R PR A
SMEESR R NAME S LT R, A
DT B AL S 20~30 s F9 25 A5 5150 s f9HE
air 5o U—Pb [A){37 2 5 4F i R F 8 A A5 ifE 91500
VEAMRIEAT IR R A IAL I, AT SRR R A, 43
M 2 ¥k 91500, 45 41 kR ifE 91500 (1) U—Pb [A] 7 &K HAE
HEAF E 15 Wiedenbeck 25" TEAH B9 70 M1 7 1 M AX
WS BN 5% Chipley %™, 3l #4 1F R H An-

dersen™" B T v 04T, FE T A U—Pb 4F 8518 A1 2 il
1A % AT S 447 1158 34 2K H Tsoplot / Ex—ver3™5¢
B, S HTEE R TR 3,

(3)Sr—Nd—Hf [F{3; 2 2H s 5

427 Sr—Nd—Hf [} 20 2 P 7E RS o R2F N
E LN RN S P iR e e K 3 S
FEER KM /R B Neptune—Plus 2 U045 B 11K i
AL (MC—ICPMS) 4 ik . Sr Nd Hf [F] i % E
15 4 51 % F “Sr/*Sr=0.1194, "“Nd/"**Nd=0.7219 .
HE/HE=0.7325 #4174 TR ARCE, SR AR AL .
S 35 BRI SE Y BB RE NIST SRM987 i Sr/*Sr =
(0.710261 = 17) (20, n=18), #5 ££ INDi— 1 f#J "“*Nd/
“Nd=(0.512101+5) (20, n=18), Hf [i] {3 2 bR HEFE
Alfa Hf 14374 (%0 22 25 5 4 (0.282154+7) (20, n=
18)o 4 PRAR AL b A BT 5 45 R 5 T
4,

3 R

3.1 LA-ICP-MS $H U-Pb ELE

SO P A3 BE B B A 0 6B B, BURR, fE
SEAF, — AR AR, KSE 2 R 1:1~3:1, K 70~
210 pm, &K 30~95 um, A1 B & EME (1K 2)
WoR, KEBsr-45A NIRRT R AF R IR P 4514,
TR A A A HAG 8 1 U RN The 3 i, 4l A8 T
(163~2388)x 10 “ F1(71.1~2130)x10°°, Th /U F{H 7E
0.20~1.24(>0.1)7224k, BA F KBS A RAES, R
1N 3 0] 0L, A8 5 B (JDS 129) 19 4 95 2 55
A1, 345 Pb/”* U AR AR LT 34.9~35.8 Ma, AL
HI4E W4 4 (34.9£2.0) Ma(n=4, MSWD=3.0), 73 4h 1,
3.4 506 I i B A1 W AR IR 2 AT 555~795 Ma, 3X 5
WU A AN WL I R 0 454, 18 AT 1208 1)
T, XSRS A B AR R SO RS A B REAE; AR
B BEA (JDS025) 1Y 10 Fl 41, *°Pb/ ** U AR IR {L T

+
e

F1 ATLERBEEEETEUFZSTNREE(%)

Table 1 Analyses of major elements of granite porphyries in Jiudingshan intrusion, Yunnan (%)

P Si0,  ALO; FeOt MgO CaO Na,O K,O MnO P,Os TiO, LOI  Total A/CNK  FeO*
IDS149  66.73 1437 1.71 124 182 340 558 002 013 030 470 100 0.96 1.54
IDS025 6286 1466 191 066 152 298 830 003 011 034 663 100 0.88 1.72
JDS033  71.57  13.07 1.11 093 083 353 757 002 009 022 100 9995 0.84 1.00
IDS164 6289 1591 249 081 215 3091 676  0.04 011 036 459 100.02 0.90 224
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Fig.2 Cathodoluminescence images of the zircon, spot site and the dating results(Ma)
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