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Fig. 1 Sketch showing geological and mineral resources of Gangdise metallogenic belt
(modified after Zang Wenshuan et al. ,2007&)
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Fig. 3 Characteristics of K-feldspar granite porphyries from the Zebuxia Pb—Z7n deposit in western Gangdese metallgenic belt
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(a) Field characteristics of K-feldspar granite porphyry; (b) K-feldspar granite porphyry and Pb—Zn orebody in fault zone; (c) close-up of K-

feldspar granite porphyry; (d) micrograph of K-feldspar granite porphyry and its sericitization; ( e) apatite of K-feldspar granite porphyry; ( f)

scattered pyrite and galena of K-feldspar granite porphyry. Kf—K-feldspar; Qz—quartz; Ap—apatite ; Ser—sericite ; Py— pyrite ; Gn—galena
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Fig. 4 Si0,—K, 0 diagram (a) and A/CNK—A/NK diagram(b) of K-feldspar granite porphyries from

the Zebuxia deposit in western Gangdese metallgenic belt



6 /1 b RIS XY P4 B AN E A0 PR AE b A AR A2 i fl 2 S i S 5

F1 NEHRT TEHENATRET FAKENREEETE (%) MEMBLITE(X10°) LR
Tablel Analysis results of major elements ( %) ,Trace elements and REE (x107°) of K-feldspar granite

porphyries in Zebuxia Pb—Zn deposit, western Gangdese metallogenic belt

s ZB2-01 | ZB2-02 | ZB2-03 | ZB2-04 | ZB2-05 K5 ZB2-01 | ZB2-02 | ZB2-03 | ZB2-04 | ZB2-05
Si0, 73.62 | 72.19 | 69.86 | 72.10 | 70.81 Ho 0.52 0.43 0.58 0.53 0.53
AL O, 13.82 | 14.05 14.42 | 14.33 14.47 Er 1.62 1.33 1.84 1.61 1.62
Fe,0, 1.02 1.44 1.77 1.46 1.77 Tm 0.27 0.21 0.3 0.26 0.26
FeO 0.37 0.26 0.28 0.31 0.24 Yb 1.65 1.29 1.92 1. 64 1. 66
Ca0 0.85 1.02 1.78 0.76 1.14 Lu 0.29 0.23 0.3 0.27 0.27
MgO 0.26 0.25 0.29 0.24 0.23 Y 16.4 12.6 18.6 16.1 15.8
K,0 6.32 6.78 6.22 6.53 6.28 SREE 281.02 | 223.02 | 298.26 | 296.50 | 312.88
Na, 0 1.00 1.19 2.08 1.81 2.41 LREE 268.36 | 212.36 | 283.35 | 283.03 | 299.10
TiO, 0.22 0.27 0.32 0.28 0.31 HREE 12.66 | 10.66 | 14.91 13.47 13.78
P,05 0.04 0.07 0.11 0.07 0.10 || LREE/HREE | 21.20 | 19.92 | 19.00 | 21.01 | 21.71
MnO 0.04 0.04 0. 06 0.04 0.05 ( La/Yb) N 32.17 29.80 27.01 32.72 34.14
Bk i 2.26 2.23 2.62 1.90 1.97 3Eu 0.49 0.60 0.59 0.55 0.56
JS8-3 99.81 | 99.80 | 99.81 | 99.83 | 99.78 3Ce 0. 88 0.93 0.94 0.91 0.92
A/NK 1.63 1.51 1.42 1.43 1.34 Rb 392 402 390 398 383
A/CNK 1.38 1.26 1.08 1.25 1.13 Ba 355 582 610 522 628
DI 89.18 | 88.92 | 86.41 | 90.23 | 89.33 Th 120 112 108 114 115
o 1.73 2.15 2.52 2.37 2.68 U 20 21 21.6 20 19.8
La 74 53.6 72.3 74.8 79 Ta 3.01 3.09 2.76 2.93 2.95
Ce 125 100 134 133 142 Nb 20 20 19 19.4 20.6
Pr 14.4 11.8 15.4 15.4 16.1 Sr 81.5 116 173 150 183
Nd 47.6 40.2 52.8 51.5 53.3 Zr 214 238 243 234 252
Sm 6.42 5.75 7.52 7.15 7.46 Hf 7.70 7.63 7.80 7.82 7.96
Eu 0.94 1.01 1.33 1.18 1.24 v 41.6 41.6 46.8 42.2 45.3
Gd 4.97 4.29 5.9 5.55 5.76 Se 4.98 7.03 4.30 3.22 5.70
Th 0. 64 0.55 0.76 0. 69 0.71 Pb 28.1 50.6 41.8 49.5 42.8
Dy 2.7 2.33 3.31 2.92 2.97
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Fig. 5 Chondrite-normalized REE distribution patterns (a) and primitive mantle-normalized trace element spider patterns (b) for
K-feldspar granite porphyries from the Zebuxia deposit in western Gangdese metallgenic belt (The chondrite data and primitive

mantle data for normalization after Sun and McDonough , 1989)
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Fig. 6 Cathodoluminescence images from zircon grains of K-feldspar granite porphyry from the Zebuxia deposit in

western Gangdese metallgenic belt
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B AE B BRE 7 B9V A48 S AR IS, R HOE LT o8
-l——H.:O

4 g kb E X

4.1 HAKEA

H RTAE i A B R 2 R o R ) A e R
e A K SCERIS A . 38 H# R E R EUH kX
o3 TAVRN S RIAE 72, 1 AUAE B 5 19 A/ CNK 3 3 /)
F 11,0 S B A B A/CNK AR R F 1.1
(Chappell , 1992) , IR IF 4 AL b BE 77 @8 & ik o 45
JFAE R A, A/CNK & 1. 08~ 1. 38, “F-¥{i 1. 22, HNI
ENTEE>1%(1.27% ~3.94%) , BA S BIAE K
FRFIE, TE K,0—Na,O Elfi#rh (&l 8a) , T A A i
BINF S BUAE i< A5 2 5 T i ot R Rb—P, 0
FHOC R A R A s (1 8b) |, UIASHR AR K A b BiE
W14 ELA S UK R A I RRAE ; 53 4P Rb/Se LUIE A
2.1~4.8, L KT 0.9, 785G S BAL R A F-IE (FH
FH4 2014) .

DA K AE < B8 7/ 48 Rb K U, Th Pb %%
KEST3EA4 0%, 1M Ba Sr I Nb Ta Ti P 25508
JCE B IUAHXS 7 451, X SERFAE S i FLIE B i rp
FETER I ML 72 ) oL TR . X IR A2 55 (2008 ) A58
T ¢, RIBRARLMAT Nb/Ta {54 17. 3~17. 6, Kb
FEHY Nb/Ta (A AR (10~ 14) RIS AR
B BEE Nb/Ta {5 8. 4~10. 1, HH T K il H5%
1M Zx/Hf fH 27. 8 ~31. 6 (*F-14 30. 3) JR42 3 K Fifi b
FeP A (33), R LASE IR 5 7E (La/Yb ) y—
1) 55 2R3 Bl PN, 36 7 H: 32 1A 5L 1l 3 4 o DR X )
i, ATREA bW 9 R (>IN, 5 Ca0/Na,O
H(0.42~0.86,F10.69) >0.3, 572 A AL b A
JRIXAHIE , 7 A/MF—C/MF A 5 % ( Alther et
al. ,2000) I (& 8d) , BE fh 8 5 2L AR b A
TS 43 i DX s P .z e HG e PR = A b 5 3 A 0
flt

BRR AL R BEARE SR TFeO/MgO—( Zr+Y +Ce+
Nb) EIfi# (whalen et al. ,1987) | g/~ H h 4 F 1946
i (&l 8e) ; 7E Bouseily and Sokkary (1975) £ Hi )
FH 0591357 38 £E 5 2 F1 5 43 5 A6 4 A ) Rb—Ba—
Sr & H ([ 8f) , A AL R BE A RE A T A = o
BRI ], A h RIS A B AT UL Th
TG A Z/HEE KT 25 Mi/NT 55, @ th 4
Iy SEAC R (SRR TTE,2017) . B4, BK AL K BE
ARG R B R (4R R DIy 86.41 ~

90.23) , H# - Fl 7 i & BB W i b %5 7 Eu %
RS 7R & AR T AH G 5 1 25 A o SR AL
IR R 7R WA B AR B 5 1 S 1 5e )
JoT R A A BT J G 5 3%, S 18] AT R A /D 1 g 5
WA Ja 245 5o S A E iy S BUAE R & o
4.2 HMEMHERE

HhoR Bt b ) BB R Bl 5 S 3 2 1 A
BE A Fr Wr B ( Miller et al., 1999; Maheo et al.
2002) , HAER AL I 1y i B B Al R o I, Uk T
SRR Bl Ay L DB R . 2 S T i A 9K T
RIS ST s 7e Wy Bt & st — E IR IR &
(Hou Zengqian et al. ,2009) , 75 Zx P4 [a] {1 J&& #4) it 75
SN E R T XUy — 22200 B 5 B 1 A e | B
Fi—8BE K F AT, DL R 2 1S B e A
HRRT O R AE BB S (it I BT 4% 2002 Hou
Zengqian et al. ,2004 ; BX P45 2006)

AU AL B B 1R AL AR O 14.20.2
Ma , $5 75 WA X )32 4341 1 81 AL b 50 e 17 &
g G 1 —A TS B 177 ), 7E (Y +Nb)—Rb
o PR AT A (18] 9a) | WIEASIRERAC AR b B
B 5 Y F 5 Rl AE 5 A X 38 ( Pearce, 1996 ;
Forster et al. ,1997) ; ( Rb/30) —Hf—( Tax3) H] 5] &
fift (1 Ob ) 3 — 20 2 B0 KA 1 B 25 435 T [ Al e
AE 1 e 5 lf 48 WG 30—l 88 )75 AE 11 5 28 FAL (Harris
et al. ,1986) ,(H F 1w 0] J5 2, BA 5 w5 A6 5
FHRFAE . Sylvester( 1998) TA b4 K 2248 5 hif 48 A ¢
(A5 I 45 0T 4K I e R © R IS ™ B, T DU AS TR R
ERBEE NET X G R SRE FR AR R S, B X
JB AL 54 P LATE 1T AR Bl 84 I A A st 3 Sy 58
R By Bt (Barbarin,, 1999) , % B I i T Hli 4 5 (1
SRPERE IR PR, DUAS TR A AR B B2 10 5 X
JETT [R5 B PR 3 BR B AR AL, T RE 5 B
JEE— U K Bl il 48 /5 8 5 R 5 SRR A G
4.3 S5MBHBTHXE

DU N A B B TR A B — B AR 24
=L, D AR R B A T35 0 M I o 1]
S AR B, HN R A B SR B R LAy
B i K AR g s, B S8E R B8R H
TE R BE 7 R B AN R FEBE B 48 = BEAL N REAL S ik
H—EE0 R 1T BN 5 S AL B B R AR R
DI PRI IR 2R | L S 52 A 3 — 5 SR 0 S 4 1 1Y
PR IR, AR BTSRRI, 5 4 R A Y
e 2 B Km0 B2 s & 158 K 43 R AE
(Sillitoe, 1997 ; Kelley and Ludington, 2002 ; #X #z /¢
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5,2002) 5 WA TR B AE B BE 4 B XA R B,
R AT AR SR v S5 BE A R Rt 55 44 K 0%
MK AT (18 3e) AT a LR 4 F, S350, WASIR G
DX AL R B I TR B R BEAT A BAR A A, 3k
H B 14 W SRR AR T R e AR AL IS 5 [ I
28R, T A5 2 B K O TR S M 1) 3 A ) 52
(HFLORIESE2019) (AL, DUAS IS A8 B BE 2 AR
AT RE 5 BT R g — X R R A A (T A AR
2022) , HAR A AF %l [ 4 AR SR A —4 i Al 9 A
(], (E HOR AR O AT B G e A A B A A
o B AT A i B — AP ST

X BT A7 Hh i ™ DA BE o LA (—%H)
A 3 T 0B A [ s 30T B B S e T ARk 2R
B IE (26T AE, 20115 S BEAE S, 2013) , X
SEH" RAE BUH — BT AF % L B e i — B, 4R
LT 18~ 12 Ma, 5 Hif A KA S IR A A —
B, PO TR IR T ZU S BT LR 3 UL E
U 22 I i A M 5 R I B A8 7 M (P o B AR
2004 ; £5758 55,2014 ) o WIANTREHR A6 5 BEA 1R 07
AR 14 Ma Zedy, OB AE B B JeAl S —
A AGAR ORI IR S X S Xl e
BT R B 12 157 I AR S BE o L (—4H)
Z B EA IR — (DA, 20115 R 3
45,2012) , JUHARSB B ARG X 55 87 46 b B P

AR H 15. 6 Ma(HA L2, 2007) , PRI U AR T4
PR 5 KR B4 L 0 AR T R LA AT 7
P T FR N | IV T ) — s A B

5 ZEip

(1) WEARTFER R AL S BEA TR XA R, A A
SRS R R BN AT BERRIE , A/CNK {E A T 1. 08
~1.38 Z[u], J& SR L AR BT AL 4 5 s REE HoA 5 i
(AR B Bu S0, A S B0 1) A IR ) R R 1
AR ME LK ES®E Rb K U . Th Pb &K1
EATICE MM Ba St Al Nb Ta Ti P %5 5390 T R AH
XA, FRIEH ) 2 RN A A M ER AL 2F A, e
N JE 43 50 S BRI, AT RELASEIR A

(2) 854 U-Pb A AR 22 R R IR 4
W IR AL B BES T AR R 14, 18+0. 15 Ma, &
w0 S 4, 5 B RE— T YN K i il 4
RS 50T M5 sk A A7 56, 555 X ey o i
FIRABEBE A7 A0 B AR R G B2 R4 (—4H) 07 1k
IR —2, o7 e HLA A R B e ™ 8%, g )& - [+
— M RE AL B B

(3) WIRIRE—SF PR T 95 78 XD R S v s i
Te— Pl — AR T B A — S — S — R A Y P
B, HAFTE SEYVERD 0 A E A 06 3l X N 7RI,
W P B TR B AL A 1 5 BEA A 8 —
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Geochronology, geochemistry and geological significance of the K-feldspar

granite porphyry from Zebuxia Pb—Zn deposit, Xizang ( Tibet)

DU Baofeng'” , HE Kai” , YANG Changqing” , CHAI Zhichao” , LU Peiqing” , GENG Aibin”
1) China University of Geosciences ( Beijing) , Beijing, 100083 ;
2) Henan Institute of Geological Survey, Henan Key Laboratory of Metal Mineral Mineralization Geological Processes
and Resource Utilization, Zhengzhou, 450001

Objectives: The Zebuxia Pb—Zn deposit is located in the western of Gangdese porphyry Cu—Mo—

Polymetallic metallogenic belt, Xizang( Tibet) , which occurs lots of K-feldspar granite porphyry. In order to find

out formation age and genetic types of the K-feldspar granite porphyry, further discuss diagenetic environment and

the relationship with Pb—Z7n mineralization.

Methods : Detailed geological survey, LA-MC-ICP-MS zircon U-Pb dating and the whole-rock geochemical

analysis of K-feldspar granite porphyry.

Results ;: Zircon U-Pb geochronology results show that the K-feldspar granite porphyry was formed in 14. 18+0.

15 Ma pertain to magmatic products of the Miocene. Major elements of the K-feldspar granite porphyries have

characteristics of enrichment silica and alkali, depleted magnesium, A/CNK ranges from between 1. 08 to 1. 38.
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Rare earth elements have the right-leaning pattern of the LREE enrichment and medium negative Eu abnormality.
Trace elements are rich in Rb,Th,U,K and Pb,but which are poor in Ba,Sr and HFSE, such as Nb,Ta,P and Ti.

Conclusions; K-feldspar granite porphyries have the differentiation characteristics of S-type granite. The K-
feldspar granite porphyries were probably formed in post-collision extensional setting background followed the
Indian—Asian continental collision,and consistent with the epoch of the massive porphyry emplacement period and
associated porphyry copper ( molybdenum) mineralizatio of Gangdise metallogenic belt in the Miocene ,namely they
may have the same diagenesis and mineralization environment. In addition, it provides theoretical and practical
basis for prospecting porphyry-related Pb—Z7n deposits in the western part of the Gangdise metallogenic belt.

Keywords: U-Pb geochronology; geochemical; Miocene; K-feldspar granite porphyry; Zebuxia; Gangdese
metallogenic belt
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