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Fig.1 Geological map of Banpo complex in the Banpo Pt—
Pd—polymetallic deposit (modified after Reference[15])

A G Ak B anan a1k A Brg ik ik Wik
PR B0 ACHKAR , WA AR Bk A g gk
WA A PR AR TR WG, WKAR A 35 i SR T T 3R &
1.2 BRFHAE

F I R R K BT A IR R PE W T B O — T

S om AW B I UBEAR | b TR A TE A A A
PRIL R AR A 3), AR h EZAMCs M
A MK A RS RN A RN A 2, 5
PEA 5 TR S B 0 3 B O R %R A S TR
IR EAL, AN F Flgsts  SACE AR .

AUMINL A R PRk, HUIRM i | T ARG |
Z o PUAR A AR B AE T, FE B MM A 0%~
90%) \ ME BLAT (5%~15%) , I7 B A1 (5%~10%) . 8K 5t (1%~
5% 4B, B A B 48 A AR AR BRI S f
ARG AE, K ik AT ULk BA A i A f R
o kiR 0.5~2mm,/ﬁ\:qj DL A AR o 2 s [l 2 Mg b
ABRAG WLk e 50 HE O IR KR T B, RifR <
0. 1mm , ¥ J& 399 24 B 0L AT Bk 5T (5%) BT, T DL A4 4
b 2-b),

MRS 2 2 RO A, SRR TP Ak
g PAR AL 35 | 78 32 5 ZURIR S AP AR AR T,
W AT (53%~62%) A RHE AT (10%~30%) I8 ST (5%~
15%) R JIT (1~3%) 4 1%, B A, BiA 0.5~2mm , 27
AR R s KA, BRNE A RS < 3mm), S
BRI IN A WA BAR A | T RO A g Aok b
BAGAER T AZE, aaRkAER AL
YEHT, 24 B WA 5 301 0 e 20 £ Fe 38 R AR <2mm,
Je WA BR WA T BE A B4R <0.5mm, S0 b —
W Tz ek b (B 2—0),

PAURIE A e A T AkI g5 R R M 3
B BRHE AT (90%~100%) AT (0~10%) 4 8 3~
W(<19%) 4, Jo 018 32 s A AR FE T, BRI
A5y B AR BRI N A R AR 1.5~5 mm, J5 i L i
DR A7 B A R % S R N T SR L B I A
DL ARIREE G AR 3 O IR SR RO A
K AR A A B AT A (B 2-d),

MR A SR € AR 25 4 | BOR A 1 | 335 TN A 4k
WA AT R LR A (54%~60%) 3 % | IR
R AT (40%~45%) , & A TE AR BE AT | A B2
FRCIRAS OS54, o0 RHS A B T SR A
BAM T KA, FHAA R 0.5~2 mm,F A B -
HIEMCR, BB B Wb 8, R R A A, 3
FBHEA  RIAE 0.5~5 mm , AN EFEE & A& N AL, 1
PR A o] LR SSOIR RGBT ROk R <01
mm, 7 1 1%(& 2—e),

BB EEA R B UK
W A AT &R Y L s T ACK

http://geochina.cgs.gov.cn o MR 2013,40(5)



%408 5

I SRR R IR L SRR 1A B 0 U—Pb R 38 4 R & X 1435

d—ﬁWE%i‘ﬁH@EE IEA

e—iﬁﬁﬁ WA 45 14, IEiﬁz’t

S SR A T R

B 2 R n MOR O SRR AE
Pl—FRH AT ; Sip—REBUAT ; Per— 7 B A1 ; P— BBk
Fig.2 Petrographic characteristics of Banpo complex
Pl-Plagioclase ; Sp—Serpentine ; Per—Periclase ; P—Pyrite

—P360°

BEI it gy

42 (km) ’ %
s EX R

1.0

X X X X X X X X
X X X X X X X X

0.0}

X X X X X X X X X

X X X X X X X X X
X X X X X X X X
X X X X X X X X

-1.0

X X X X X X X X X X X X

-1.6}

Pl 3 2l 2 A ) T T (0 SRR [16) 1 B, TR T PR 1)
Fig.3 Geological section of Banpo complex
(modified after reference[16])

L EONFAET Y, R ERT YRS
%%EL{E*/'\E%%EE%EE‘ £y SN =S ST UEAT i
RAEOTE 2-0, JRAESIRT YN BERD, Whik

W52 AR RLR  HOA MO A ik A% 1 e S0 B BT B
kLR
2 FEACRES T A

AU WOCE A2 m R KA | MO A R 1T
U—Pb [F R EF A AT, REE S s
WHHZ &R0 X, R AR FR N N23°11753",
E100°11'0.5",

B AT W) 43 B AR TR G A DX S b S R A A 5 T
(Bpbi) e, #BEYY 5 kg HIHE & BLEEE] 60~80
H 205 FLPE 18 IR 1E 7 75 4338 SR 5 26 3 H B3 #k
e I AR R A O SR A BORL K
Hob 28 B PR RE LS 5 A CL (B &) Fl
LA—ICP—MS (306 3 0l 45 5 7R i 1% ) 85 A U—Pb
[F] 437 2 A 07 I A b ) o A 2 (D) b B i e
TR ERE AR E N, BAMETRE T E
FIH USGS & % 3438 (NIST SRM 610BCR —2G,
BIR-1G) 1E R 2SR 2si fE M NRoc R k72 &=
T, U—Pb [R5 & 4 R H 85 A b5 1fE 91500 1R
PR AT R B AR IE . X 4 A A5 a0 1) 5 2 Ak PR
FHERAT 1ICPMSDataCal 581, T 40 B AL 2545 4 251
FIECHE b 2 77 5 [R) SCER0- B AR S U—-Pb 4
5 165 R P 22 i R34 R H Tsoplot/Ex_ver3V5¢ B .

http://geochina.cgs.gov.cn HEHLTT ,2013,40(5)



1436 h =

2013 4F

F2 i T 2 [ A R Y R U A R
Hl H XRE 7 ke | 32 28 % & . BS—124S 77
Br K F -1,z -5000 B W W 43 O O B 3 -2,
iCAP6300 4 1% EL i 55 B 7615 1Y , AFS—230E #LiH
JR 9T, AXIOS AXIOS—X—2 6615,
R RS FE AL T 5%, i ot R e ] SR I S 36 0 3 v
O ICP—MS J7 320 7 | G AL #5 Shy 55 B 5 ot 1% 4
(X—series) , K MKE BEAE T 5%,

3 rhrai R
3.2 $#5A U-Pb ER =

WK H BPO4) &S A B4R A 0.05~0.30 mm, 2 B
FGE 2ok B KR S5 R R B L
SR ALK RO S A EE AR (B 4), K
oA B RGN A RS A LA AR AT AR
PR A o A I e e BURBIOR K LA
W 3 5 SRR 3 PR 4 12 U A R A T SO 3 ko] 3
PAR T 12 MRS A (K1), 2 Mllsh U
i A B 75.1x107°~154.9%107°, Th 7 & 4%
LA A 31.4%107°~117.4%107°, Th/U 18 4E 4k i [
H0.42~0.73, 5 B A IR B A YRR A
U—Pb & FIE | D05 8 0 0 A T8 A b sl L
i (Bl 5), M H 2Pb/2U A1 T (295.5+3.3)Ma~
(307.9 £4.5)Ma, HIALF ¥ 4E 8 R (302.6 £2.2)Ma

_

2 N
303.8+4 (/J 307.9+3.6
Ma Ma

P4 WS BB A e A

Fig.4 CL images of zircon grains for gabbro in Banpo complex

(MSWD=1.09), KL, 302.6+2.2)Ma 7] LAE R 15 K
FZE AR | WEE R P I e R TR BRI
3.3 ARMBKE
321 £FAFE

G AR A 10 1 A A 2R RO
o s, FER D T RR R B R AR VR Rk
H(LOI)TE 0.98%~11.50%Z 8] | Jt H Rl 1) be 2k
W, ATETX T, FEICRMNE
SR ANBRAE K A 5y 5 i A — 1R E

R SI0, &N 52.73%~55.07%, ALO; & &
(16.85%~19.26%) 5 fm 8 X A & =AY, m A X R
o R T T B B 5 A1 2R AP MgO % B 5.08%~

% 1 15 (BP04)LA-ICP-MS $5A U-Pb R RS TR
Table 1 LA-ICP-MS U-Pb analytical results of zircons for gabbro (sample BP04) in Banpo complex

& Th 27pp/ A3y 206pp/ A8y 207pp23Y 206pp238Y
Th/U R

5o /100 /10 A lo ZAE) lo W/ Ma lo e /Ma lo

01 63 110 0.57 0.3515 0.0190 0.0476 0.0006 305.8 143 299.8 37 98%
02 61 89 0.69 0.3411 0.0162 0.0480 0.0007 298.0 12.3 302.2 4.0 98%
03 42 75 0.56 0.3394 0.0201 0.0470 0.0007 296.7 153 296.0 4.4 99%
04 56 84 0.67 0.3379 0.0163 0.0473 0.0007 295.6 12.3 297.7 4.4 99%
05 53 87 0.61 0.3484 0.0165 0.0482 0.0007 303.5 124 303.4 4.1 99%
06 118 155 076 03341 00134  0.0486  0.0005 2927 10.2 305.7 33 95%
07 102 131 0.78 03638  0.0180  0.0483  0.0007 315.1 13.4 303.8 4.0 96%
08 83 124 067 03561 00193  0.0489  0.0006 309.3 14.5 307.9 3.6 99%
09 75 102 074 03575 00176  0.0485  0.0006 3103 13.2 305.0 3.8 98%
10 32 75 0.42 0.3917 0.0219 0.0481 0.0007 335.6 16.0 303.1 4.5 89%
11 93 123 076 03633 00198 00486  0.0006 3147 148 306.0 3.6 97%
12 75 116 065 03414 00179  0.0469  0.0006 298.2 135 2955 3.9 99%

T W FIEE =1—abs[2*Pb/*U) Age— (*"Pb/**U)Age)]/ (*Pb/*U)Age) ,
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Table 2 Major elements (%) and trace elements (10~) data for gabbroes and peridotites in Banpo complex

R 2 IECE HBIE R EE TR (%) FIHE TR0 BN

P BPOI  BP02 BP03 | BPOS  BPO6  BPO7  BPO8S  BP09  BPI0  BPII
Ak MR LG Ee]
SiO, 5334 5342 5151 | 3799 3802 3845 3798 4035 3769 3781
TiO, 082 074 077 0.02 0.04 0.02 0.08 0.08 0.07 0.06
ALO; 1636 1647 1881 | 044 042 0.36 3.40 6.19 3.78 3.62
Fe;0s 471 389 305 | 1475 1509 1416 8.55 9.31 9.36 7.96
FeO 418 466  5.53 2.95 242 3.19 2.99 3.60 2.95 4.05
MnO 030 030 033 0.08 0.08 0.07 0.13 0.16 0.14 0.15
MgO 570 494 496 | 3221 3229 3272 3373 3642 3305 3439
Ca0 428 561 746 0.15 0.14 0.12 1.22 1.39 1.24 0.60
Na,0 592 569 439 0.14 0.14 0.11 0.14 0.15 0.16 0.15
K:0 132 113 079 - - - - - - -
P,05 0.16 016  0.08 0.02 0.03 0.02 0.03 0.03 0.03 0.03
LOI 226 249 177 | 1063 1040 1056 1123 0.98 1103 1150
Total 9935 9950 9945 | 9939 9906 9979 9947 9866 9949  100.32
Mg 586 558 556 80.5 80.8 81.0 86.8 86.4 85.8 86.5
Rb 2340 2120 1520 | 0.40 028 0.36 1.19 1.97 1.79 1.72
Sr 279.00 261.00 310.00 | 5.94 332 328 4.40 455 4.64 441
Ba 739.00  456.00 221.00 | 13.30 8.87 9.98 1.13 1.13 1.08 1.18
Ga 1600 1650 1980 | 2.20 1.93 1.84 3.69 5.63 3.81 3.82
Nb 209 202 1.80 0.08 0.05 0.05 0.16 0.07 0.07 0.09
Ta 0.17 016 0.4 0.06 - - 0.05 0.05 - -
Zr 3560 4430 3160 | 071 0.36 0.32 2.56 115 1.39 1.70
Hf 115 126 1.07 - - - 0.07 - 0.05 -
Th 020 013 0I5 0.06 0.07 0.05 0.05 0.05 - 0.10
v 306.00 27100 296.00 | 4520 3770 3870 4970 7720 4290 5540
Cr 6660 5100 5400 | 523200 470500 4827.00 3847.00 9010.00 3952.00  3223.00
Co 2840 2750 2960 | 151.00  137.00  139.00 12200 14600  132.00  130.00
Ni 1870 1570  21.00 | 1630.00 145500 1420.00 1234.00 2396.00 1113.00 1186.00
Sc 3690 3290 3870 | 650 522 5.46 1490 1430 1170 1150
15} 0.04 003 004 - - - - - - 0.07
La 457 468  3.88 0.28 022 0.14 0.27 021 0.25 0.47
Ce 1160 1140  9.01 0.29 033 0.18 0.62 048 0.56 0.94
Pr 175 168 1.8 0.09 0.05 - 0.09 0.06 0.08 0.12
Nd 823 798 618 0.29 0.17 0.08 0.44 0.30 0.30 0.51
Sm 228 227 1.89 0.05 - - 0.10 - - 0.08
Eu 081 081 087 0.05 - - 0.07 0.06 0.07 0.07
Gd 339 295 276 0.11 0.05 0.05 0.23 0.17 0.19 0.18
Tb 054 051 046 - - - - - - -
Dy 346 323 3.0l 0.08 0.05 0.08 0.27 0.19 0.16 0.23
Ho 074 068  0.65 - - - 0.05 0.05 - 0.06
Er 214 200 189 0.06 - 0.07 0.15 0.12 0.11 0.15
Tm 031 028 029 - - - - - - -
Yb 2.01 1.91 1.88 0.07 - 0.09 0.15 0.11 0.11 0.16
Lu 030 031 031 - - - - - - -
Y 2010 1890 1790 | 0.88 0.34 0.62 1.50 1.20 1.03 1.33
SREE 4213 4069 3436 | 1.37 0.87 0.69 2.44 175 1.83 2.97
8 Bu 089 09 1.6 - - - - - - -
8 Ce 1.01 100 099 - - - - - - -
(La/Ybyy 163 176 148 - - - - - - -

T . Mg™=100X(Mg™")/(Mg**+T Fe’"); TFeO=FeO+0.9Fe,05; N hx N 14K BN 5 A br i AL (8, BR0R7 B A (i

3Cik[29],

(302.6 Ma) AT IERAE 0 IR B B 4F I AR T
=P 4 (259 Ma)® | H %€ (259 Ma) 45 5 1% 8
Ll g A B AH I Bk — R B R 1R A TR LA I s B
R HBRABE IR IRFER , B A R R S
(302.6 Ma) 5 g AR 1L R (298 Ma) 1t Bl 1 75 A1
i — L e T VR VA O T B SR
W AR — A LSRR R VL 2R B 2

TEM A peth— 5 St AR R o g | R e
VLAY TR 4 R 1) Z5 ORF o T RSP itk 2 R B9 &
RUA K A 45 oy 5 L THR A 8] b FE TP i 3
FAR, K2 285 Ma VUG -3 4 R B e 1 KVE
IR 2 PR I 21 S Hb B G 2 it Ak R Bl s 2 B 4%
FR AR IS 5 5 M 8O (>297 Ma) FUR I KA
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Zircon LA-ICP-MS U-Pb dating of gabbro of the Banpo Pt—Pd—polymetallic
deposit in Jinggu, Yunnan Province, and its geological significance

ZHANG Hai, JIN Can—hai, FAN Wen—yu, SHEN Zhan—wu, ZHANG Yu, GAO Jian—hua

(Chengdu Institute of Geology and Mineral Resources, Chengdu 610081, Sichuan, China)

Abstract: The Banpo Pt —Pd Complex Deposit of Jinggu is located in Lanping —Simao landmass along the
southern part of the Lancang River. Its mineralization is related to Banpo complex. This complex mainly consists
of mafic—ultramafic rocks such as peridotite, pyroxenite, gabbro, gabbro diorite and diorite. U—Pb age of zircons
from the gabbro determined by LA—ICP—MS is 302.6+2. 0 Ma, indicating that Banpo Complex was formed in
Late Carboniferous. The gabbro belongs to high aluminum basite. The rock samples are all characterized by slight
enrichment of light rare earth elements relative to heavy rare earth elements, the enrichment of ion lithophile
(Rb, Sr, K, Ba) and the depletion of high field strength elements (Nb, Ta, Zr and Hf). These

characteristics are typical of island arc magmas and indicate that Banpo complex was formed in an island —arc

elements

environment related to plate subduction. Therefore, southern Lancang River is considered to have been an
oceanic island arc subduction belt between the late period of Late Carboniferous and the early period of Early

Permian.
Key words: gabbro ; zircon ; LA—ICP—MS U—Pb dating; Banpo of Jinggu
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