54365 1 hOE o R Vol.43, No.1
2016 4F2 A GEOLOGY IN CHINA Feb. , 2016

UG, BB, X Er, A PGB R L AR A 2 R R R 0], P, 2016, 43(1): 132—-141.
Jia Ruya, Liao Shiyong, Liu Zheng, et al. Petrogenesis and tectonic implications of the Eocene Weishan pluton from western Yunnan[J]. Geology in

China, 2016, 43(1): 132—141(in Chinese with English abstract).

HARHtR LA ENEAFREREEREYX
RERE BHE 3 8 rHEH

(1. P ERIAE B EEAR TS, T 100037;2. B L FRIFH ZHEHARIEF PO, LT 1001205
3. P B RAE B AR AR BT, wW R AR 6100815 4. Z M K FIFEAF 5 H FFORSFE, H 2 M 730000
5. w9 ) B IR AR, wO R AR 610081)

RE AL AR T B P R R 2L 28 [, A R B A 9 KB . LA-ICP-MS 4%
11 U-Pb B ERIIZ AR T UGB, 45184 (38.5+0.6)Ma., #1114 i 48 B e, HARAR A 5 ASI (= ALOY/
(CaO+Na;0+K,0), 73T 4 ) 2N 1.09~1.44. Jr A A i B AT = 19 K0 7 it (4.50%~4.98% ) Fl K,O/Na,O LK {H (1.10~
1.41) o SXEEAE i A A S S I R IE e A A 0 1, B4 = 19 ALO; St AMIRAY EE AR + (HREE) LA Y % i \Eu it
SRS BT R PR R AR A B PR ACE AT B IR L AR ) ena O AR, B 78 PR 5 X2 R T
B T Dk, A A IR RS R B A TR T BRI B e R X IR A AR kB TR e T RS Bl AR
FTUCRE KA TR Rl . SRS AR AR TR A L — 2L W 34 B i 8 (32~22 Ma) , BRI TR iUAT fiE 5

ARG IR P
X 8 LA AT R AT T MR TS A s B A A
FE 9 3ES.P588.12°1 XEAARERD: A X EHS:1000-3657(2016)01-0132-10

Petrogenesis and tectonic implications of the Eocene Weishan pluton from
western Yunnan

JIA Ru—Ya"?, LIAO Shi—Yong’, LIU Zheng', YE Chun—Lin’

(1. Development and Research Center of China Geological Survey, Beijing 100037, China, 2. Technical Guidance Center for
Mineral Resources, Ministry of Land and Resources, Beijing 100120, China; 3. Chengdu Institute of Geology and Mineral
Resources, Chinese Geological Survey, Chengdu 610081, Sichuan, China; 4. School of Earth Sciences Lanzhou University, Lanzhou
730000, Gansu, China; 5. Sichuan Institute of Geological Survey, Chengdu 610081, Sichuan, China)

Abstract: The Weishan pluton is located in western Yunnan, close to the Ailao Mountain—Honghe River fault zone. It comprises
monzonite porphyry and quartz monzonite porphyry. The LA—ICP—MS zircon U—Pb dating suggests that the pluton was emplaced
in Eocene, with the age of (38.5+£0.6) Ma. The Weishan pluton is peraluminous, with 4S7 from 1.09 to 1.44. All the samples have
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high K,O content (4.50 %to 4.98 %) and K,O/Na,O ratios (1.10 to 1.41). The granitoids show adakitic affinities, such as high ALOs,
Sr, low HREE and Y content and the absence of negative Eu anomalies. The Weishan pluton has higher ¢Nd(t) and lower /s, values
than the coeval peraluminous plutons from western Yunnan, indicating the contribution of mantle material to the formation of the
pluton. All the geochemical data imply that the Weishan pluton was likely derived from partial melting of the sedimentary or
metasedimentary rocks of thickened crust, triggered by underplating of basaltic magmas. Due to the early emplacement age, the
Weishan pluton was not likely related to the left—lateral displacement of the Ailao Mountain—Honghe River shear zone.

Key words: granitoid; thickened crust; Eocene; adakitic rocks; Weishan pluton

About the first author: JIA Ru—ya, male, born in 1988, assistant engineer, majors in the study of igneous petrology and mineral
resources survey; E—mail: cgsjruya@]163.com.

Fund support: Supported by National Natural Science Foundation of China (No. 41202048, No. 41202067), China Geological
Survey Program (No. 12120115037101).

ERE M e M A AR LK ) BRI AR B 47 T
B Ve RiETE , I T 70/65~40 Ma % A R filf 18 15 1L
YER, S 30T s I TR B, O BB B Y
BT — R BT B Ak BRI B B A 7 A A

PG =P AL VY i (8 52 242 L —£L3m 5 U A T 00 )
TR, [ I 2 0 A L — < YD VLI 2R 30 7 £
ALV ) B BB AR ACE Y (B 1-a) o SRTI R
TR LEH TR A B IR B A Il ) JR 90 DX A s

RIS R TR R M BB AT, v E L WRAARBZ R MG — IR e E R

7R EILE S

LIt R BERE
o] 7285 e
- =&4 B KBFE,

= R KRS

I 30 b ¢

IE‘ B
HHaa

23°N

P12 B P R HE SR AT 14 (o, 9 SRS B0 B 888 1L A i T 7 P41 (b)
Fig.1 (a) Simplified tectonic framework of western Yunnan (modified after Huang et al., 2010%); (b) Sketch geological map of the
Weishan pluton

http://geochina.cgs.gov.cn H1EHLET, 2016, 43(1)



134 h &

b J 20164F

X BB 5 A7 AR A T RE 5 R 2 1 — 2L B A
(R E TS A D5 SR I A — B2 25 A A B
FRTTZIRRER Tia K g™, 7= e
F N —& VPV AR A A B L A R R T
A E BT XS AR LS R T T
2 Mk A2 | Se—Nd [R5 2 DL S LA-1CP—
MS #5417 U—Pb 845, il a2 A AR 0 5 A 24 1 R B
TE R B A 1 3 5, R R R A I — 4 VT R
N T 8 120

1 AR

BLCA AR AL T 1 =B =) 4R R
ARV A AIROR D I PRV SR AL b b s &b
(B 1-b)o AR/ NARLN, Atk A
§i CE AR o BORA R RR 20 5 ko, 71/
TR A ROE 7K o A AR B 1 AL
HERERR 5, JRy 0 AR = B AN A A

2 AR AR R S T ik
21 EEHABAPHE

ARYHFTE R, SAPERR IR B Bl A R
Bk BERNTE TAS B B G T~ KA 3
TR KR (F12) . FRRARIBE T M S R
BCHERE i SR 1 €, A ORI BEAR 5 H R bt
o BE R AEQ2) A () A

O #iiak

(K,0+Na,0)/%
oo

40 45 50 55 60 65 70 75 80

2 AR TAS KA
Fig.2 Total alkali—silica (TAS) diagram for the Weishan
pluton®

(Kfs) A IN A1 (Hb) 12 = BEBodLk (K 3) , ki 0.3
mm~1 em A5, FEFREA TR 2549, B A0
KA BHA B RAmIN AN, /Y E
BURMEAT A B KA R
22 SWAE

FHRICER H E BRIV p A R R
W rfes SR FH X 26 6 6 3 i Ik 1, 9T FANC R ol
Analytical 4= 7 i) AXTOS DG TEANL , 43 B FE il
WEBR LR T 5% Wi Je 2 e St R 43 Hr e v ]
b 2 RO T AR5 7 U R SR
B, o, S T F R B A A B AT
1% ICP—MS(Agilent7500a)5¢ i, W TR I HTkS
JEFUET LT 5% Sr[al 4 25 038 % ] Triton—
Ti—-TIMS #5701

A BB A B 22 0% (CL) FABEAE b 5T 5 4145
MR AR AR SRS E A TR S A U-Pb
I3 2 AF A v b o R 2 (D) b e i 5
PRI [ 5 4 S0 % (GPMR) A1l LA-ICP—MS
[ AT 52 ", U—Pb [RIA 2652 45 H R FH B A1 A
1E 91500 VE SR HE 4T R0 K 40 1A IE , B0 T 5 4
FE ST, 08T 2 K 91500, X 5 43 #7 st [R] 4G 5 1)
U—Th—Pb [Al{i; Z HLIEER , FIH 91500 9254k R H
LM A 9 7 SHEAT TR IE™, B A BRIE 91500 1Y
U—Th—Pb [Al i R HEAEFEIE[13]. %50 Bl
4 125 2 b B CEL 0 KRR i A s AR 5 e F AR
RIPETEERBALIETCE & 1 ) U-Th—Pb [l F LI
AR B TH53) 2k 13K 44 ICP—-MS DataCal">"5¢ B .
TE AN 0 A3 75 2 A 45 14 R0 K 35 Ak 3 7 5 TR 110,12,
141, 454 FE & Y U—Pb 45 14 168 1] 223 i F1AE 184X
TR Isoplot3.0M95¢ Al
3 hra R
3.1 FRMBKHLZE

LA AR S 0 F2 0 aE PG T R o
R (R DR G A B TR S A A s,
Si0, F AR VL K, R 61.4%~69.3% ; FIT A FEAL 1Y
WA, B A KO B i (4.50%~4.98% ) Fll KO/
Na,O L 1E (1.10~1.41) , 7E SiO, —K,O K fift H , # iy
SV T2 ORI v S R 2R 80 IX e Y v ([ 4
a) o XL YL T A7 1Y AR AR RN R £ AST (=73 T4
ALOy/(CaO+Na,0+K:0)) 4 1.09~1.44, i B 4 A &

http://geochina.cgs.gov.cn H1E LT, 2016, 43(1)



F43% H 1

BUFHES  JECPG UEoRI 0 L PR 0 5 A 2 B Ay i 7 135

P13 B AR it 2 BRRFAE

Fig.3 Microscopic characteristics of the samples collected from the Weishan pluton
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Table 1 Major, trace elements and Sr—Nd isotope
compositions of the Weishan pluton

B 10WS01-1  10WS01-2 10WS02-1 10WS03-1 10WS04-2
Si0, 69.07 69.30 68.84 67.90 61.40
TiO, 0.37 0.37 0.35 0.36 0.43
ALO; 16.36 16.48 16.11 16.20 14.77
Fe,0s 2.83 2.72 1.89 1.74 2.60
FeO 0.06 0.10 0.57 0.64 0.64
MnO 0.05 0.05 0.05 0.04 0.06
MgO 0.16 0.17 1.14 120 191
Ca0O 0.32 0.19 0.40 1.73 3.64
Na,0O 3.62 3.49 3.99 413 3.20
KO 4.98 4.93 451 456 4.50
P,0s 0.10 0.07 0.15 0.14 0.19
LOI 1.90 2.00 1.79 1.12 6.44
Total 99.83 99.86 99.79 99.76 99.78
ASI 137 1.44 132 1.09 0.88
Mgi# 0.10 0.11 0.47 0.49 0.54
K>O/Na,O 138 1.41 1.13 1.10 1.41
\% - - 37.18 37.65 54.56
Cr - - 29.70 34.76 6226
Co - - 5.09 547 9.07
Ni - - 14.29 1451 26.71
Ga - - 19.11 18.74 17.78
Rb - - 178.58 156.41 167.71
Sr - - 801.56 143342 1056.48
Y - - 15.28 15.56 18.14
7r - - 183.91 177.56 190.32
Nb - - 1025 9.83 10.33
Ba - - 127278 149563 1403.27
La - - 41.12 46.21 44.70
Ce - - 80.68 82.25 86.09
Pr - - 8.63 9.43 9.66
Nd - - 30.56 3332 3529
Sm - - 524 5.50 6.39
Eu - - 139 1.51 1.68
Gd - - 3.98 4.17 4.81
Tb - - 0.55 0.58 0.63
Dy - - 2.84 2.83 3.34
Ho - - 0.49 0.52 0.62
Er - - 1.41 137 175
Tm - - 0.21 0.21 0.23
Yb - - 131 131 158
Lu - - 0.19 0.19 0.23
Hf - - 5.28 498 5.28
Ta - - 0.85 0.81 0.81
Pb - - 16.77 40.64 39.92
Th - - 19.14 18.39 1824
§] - - 5.77 472 528
S"Rb/*sr - - - 0.3157 0.4593
¥S1/%sr - - - 0.707311  0.707113
26 - - - 0.000011  0.000008
WSsm/MNd - - - 0.0997 0.1095

NN - - - 0.512481  0.512425
20 - - - 0.00001  0.000007
*"Sr/*°Sn)i - - - 0.707138  0.706862
ena(T) N - - -2.59 -3.73

Tomo(Nd)/Ga  — - - 1.061 1.153
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Table 2 LA-ICP—MS U-Pb dating of zircons from the Weishan pluton
[F 4 2 He A RN T/ Ma
M5 ThU - — -
207Pb/23)U ]S 2()6Pb/238U 1S 2(17Pb/233U ]S 2(1()Pb/238U ]S
1.1 0.21 0.03776  0.00097 0.00578  0.00009 37.6 1 37.1 0.6
2.1 0.46 0.03901 0.0023 0.00572  0.00009 39 2 368 06
3.1 0.37 0.04023  0.00179 0.0058  0.00009 40 2 373 06
4.1 0.54 0.04029  0.00243 0.00596 0.0001 40 2 383 06
5.1% 0.62 030177  0.00864 0.04419  0.00073 268 7 279 4
6.1* 0.59 0.5893  0.01541 0.07754  0.00119 470 10 481 7
7.1 0.34 0.04079  0.00105 0.00612 0.0001 41 1 393 06
8.1 0.19 0.03773  0.00098 0.00607 0.0001 37.6 1 39 06
9.1 0.40 0.04346  0.00413 0.0056 0.0001 43 4 36 07
10.1 0.37 0.03853  0.00107 0.0061 0.0001 38 1 392 06
11.1 0.36 0.03753  0.00092 0.00616 0.0001 374 09 396 06
12.1 0.57 0.03545 0.001 0.00604  0.00009 354 1 388 06
13.1% 0.25 0.38156  0.00796 0.05869  0.00081 328 6 368 5
14.1 0.27 0.03803  0.00252 0.00599 0.0001 38 2 385 06
15.1 0.23 0.03662  0.00106 0.00607  0.00009 37 1 39 06
16.1 0.37 0.0342  0.00098 0.00624 0.0001 341 1 40.1 0.6
17.1 0.35 0.03137 0.00126 0.00589 0.0001 31 1 379 06
18.1 0.44 0.02849  0.00093 0.0061 0.0001 285 09 392 06
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