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MS) X HERHE AT 1 LA TR M SR B W S A e b w0 A I B, B T b PR 3
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Fig. 1 Simplified geological map of the Bangpu
deposit ( modified from Team of Geothermy and

Xizang ( Tibet ) Bureau
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TR n by AT E A B A TR A
B AR 3 22O AR 1 R AR, K
o RRRAR TR A B 1 55
2 FEaRREE LA T ik

SCHR AT IR AR AR R BT AT
EAR, B RN DXFH AT AR S e B
K, PR A it P /L i B8 4 (A ) L
i 45 f., k£ & BPPD7001-1, BPPD7001-2
BPPD7001-5 A1 BPPD7001-7 4% — & [R]FER H
FFAR PD7001 A [R] v B, ZK6404-26. 7 F1
ZK6808-154.6 K H T HifL o the WA A1
EEN RGBS, 67 TARA R WL
2, WEREET P Rt A S A KR R H T IR
TR R s MR R RE AR RO, 1 68
Rk ARSI SPRE SR 2) .

REREAR0 8 HEAT R, XUH B8 h Pk
HBT A AR AR T BT ) 18 S g e A
o R L AR TR I K7 [ A
Jo 92 36 I 3 rP 0 S8 B, T SC HE R AR 1Smg

RIAFHEN I FEBHT RIEETHLITRSEREFTEHMEE( x107°)

Table 1 Rare earth element concentration ( x10 °) and feature values of the

molybdenite in the Bangpu deposit, Maizhokunggar, Xizang ( Tibet)

FE S e La Ce Pr Nd Sm Eu Gd Th Dy Ho Er
BPPD7001-1 4.511 | 8.889 | 1.531 | 6.206 | 6.459 | 0.166 | 0.303 | 0.124 | 0.612 | 0.160 | 0.201
BPPD7001-2 3.500 | 7.763 | 1.376 | 5.711 | 5.227 | 0.172 | 0.607 | 0.139 | 0.651 | 0.160 | 0.232
BPPD7001-5 1.146 | 2.562 | 0.878 | 3.551 | 6.493 | 0.072 | 0.156 | 0.147 | 0.799 | 0.262 | 0.282
BPPD7001-7 3.444 | 7.516 | 1.394 | 5.644 | 5.007 | 0.171 | 0.565 | 0.122 | 0.710 | 0.174 | 0.192
7K6804-26.7 1,922 | 3.807 | 0.856 |3.3450 | 5.153 | 0.065 | 0.124 | 0.102 | 0.600 | 0.224 | 0.205

7K6808-154. 6 60.850 |126.900 | 15.230 | 56.730 | 14.690 | 2.364 | 5.291 | 0.752 | 3.954 | 0.803 | 1.786

PEfh g Tm Yb Lu Y | SREE % \L{i’: ;mii (L;ng SEu | 8Ce
BPPD7001-1 0.022 | 0.053 | 0.002 | 0.613 | 29.238 | 27.762 | 61.052 | 0.439 | 18.810 | 0.363 | 0.829
BPPD7001-2 0.019 | 0.058 | 0.006 | 0.845 |25.711 | 23.839 | 44.398 | 0.432 |12.576 | 0.295 | 0.856
BPPD7001-5 0.027 | 0.031 | 0.006 | 0.585 |16.412 | 14.702 | 26.517 | 0.111 | 3.229 | 0.220 | 0.626
BPPD7001-7 0.025 | 0.045 | 0.008 | 0.825 |25.107 | 23.266 | 54.897 | 0.425 | 8.781 | 0.307 | 0.841
7K6804-26.7 0.023 | 0.026 | 0.003 | 0.436 | 16.455 | 15.148 | 53.025 | 0.235 | 5.154 | 0.249 | 0.728
ZK6808-154. 6 0.203 | 1.033 | 0.112 | 16.27 |290.698|276.764 | 42.253 | 2.606 | 5.873 | 0.820 | 1.022

LI BROBL B AT PR IE AL R (E 8 (Sun et al. , 1989)
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Fig. 2 Features of the samples using for analysis
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Fig. 3 REE patterns for the molybdenites in the Bangpu
deposit, Maizhokunggar, Xizang (Tibet)
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UL A S PR VE R A S KRBV, H AR
TR PRI A T B TR S . AR S 1
W TR SRR EAR (KT 30 x 107°) 5 5%
TR 1 AR Ay 14,702 ~27. 762, Lay/Yh,
{HAZ AL T 26. 517 ~61. 052 Z[a], i 4 Pic 43 i Ze s 44
A R M AR R (I8 3) 5 53 A, B AR AT Y
La,/Smy {256 F 0. 111 ~0.439 i), Gdy/Luy 4§
6T 3. 229 ~18. 810 Z [], 4% (EE M H N BRI A A T
BRI e . S PR R
i B B 5 B R, SEu AR L [l oA

SRS H,0 25 3, & b CO, CRAIBTRL) | 1l
OB RS 0 Hh 35 A RS 110 B R AR 5 1 (] e
45,2010) o b 3 L A £ 2 A il R 0 3 K A 23 T 5
BERWI PR R TR0 LA v )l R R e 4
JEHFAL , A AR A5 T R ZBUA =B 18
AL, AR IR 86 05 W BLGE s A S 2 m] LA
TR AR P 0 S5 X TR Ce (LA AE RIS
S Ce’ " Al Ce' " MXNE A T A= &,

R2AREBOTFERHT KEET HELREE(x107°)

Table 2 Trace element concentration ( x10 ) of the molybdenite in the

0.220 ~0. 363 ; £ 171 5 % %5 55 , 5Ce 75

Bangpu deposit, Maizhokunggar, Xizang ( Tibet)

fEE FE R 0. 626 ~0. 856,

BPPD BPPD BPPD BPPD | ZK6804 | ZK6808
. = 4 = 52 0 g
Jeimn = 7 REE x5z PSS 001 | 70012 | 7001 | 7001 26.7 | -154.6
SR A 24 T IR T R ) 2
an PRZEAR i 29 , [F) B IR B2 W™ 1) 2 Li 2.283 0.758 0.748 0.839 0.531 0. 465
IR B REE 5 AF 25 1 ( B8 ik ot 55, Be 0.038 0.024 0.017 0.033 0.019 0.051
2001), 1T REE'" 5 Mo*" B8 12143 Rb 3.046 1.192 | 0.922 1.200 | 0.653 0.650
N B Sr 1.444 | 10.470 | 1.262 10.01 1.079 | 5.402
HZEBOR, REE ARAELASE Bl 8 A Cs 0.691 0.315 | 0.447 | 0.276 | 0.430 | 0.422
PEAFEERD A%, EATENEA T 19 Ba 3.337 | 5.296 | 3.013 | 5.139 | 3.292 | 6.172
T A7 R 1 A B A Se 0.947 | 0.778 | 0.831 0.739 | 0.827 | 0.745
. Ti 43.550 | 41.950 | 39.280 | 39.470 | 42.100 | 35.600
/7 A . N
X — % H
PRk B X 56 OR AR BT SH T Cr 1.981 5.410 | 7.740 | 5.100 | 6.660 | 4.250
REE 32 fb AR S5 H4 il 52 I A K, T W, 32 Mn 2.475 | 2.339 1.573 | 2.237 | 10.090 | 2.058
B Y A A T A %) REE FRAE4E Co 1.070 | 1.142 | 0.225 | 1.084 | 0.690 | 0.967
Ni 3.299 | 5.390 1.007 5.350 | 4.794 | 8.800
I i J REE - F LA BB
@O !E t "i EHY jﬂﬁizﬁﬁ? Cu 161.600 | 707.800 | 137.900 | 684.300 | 83.650 | 93.540
RE T Ji AR 1) REE F#AE (58 fk X 7n 22,650 | 22.320 | 19.440 | 21.11 | 26.660 | 56.000
£ 2001) . 6 M HEEAN KL S T AR Ga 0.212 0.193 0.109 0.215 0.207 1.405
7 g R g Sn 0.550 | 0.873 | 0.719 | 0.730 1,048 | 0.622
%J\#% A%}Zﬂiﬁﬁa/fkﬁj Ef i Sh 0.299 | 0.969 | 0.176 1,079 | 0.334 1.815
U ELAT B 00 5 A RRAIE , T 36 SR Tl 0.244 0.225 0.089 0.221 0.761 2.003
s B E RN e E B AW Zr 0.253 0.299 0.241 0.278 0.892 0.274
; &L b 1.2 1.4 1.4 1.37 1.44 1.
Pl — WA A S Bu 248, ik Nb 53 % 39 370 3 303
O i o H 0.013 0.010 | 0.013 | 0.013 | 0.034 | 0.034
.[H:%HEI }ﬁiﬁ’ﬂﬁﬁ’%ﬁﬁqﬁ Eu %%I)bj‘jﬁz\' Ta _ 0.001 _ 0.001 _ _
S TR TR Y Bk A R A W 51.640 | 77.700 | 44.410 | 76.460 | 87.780 | 67.710
BT B g pe 7| 2| e | | |
ST 2% 4t ==l ' ’ ’ ) T ’
SR o HTAPRTESE HRR W, A B i Ph 39.000 | 48.070 | 31.440 | 47.100 | 14.770 | 32.410
B GA J 25 14 R v W P R L Bi 6.979 | 12.520 | 3.610 | 12.410 | 13.160 | 5.862
Ba AUAHE AR RAETI ) o | T | oo | vom | e | s
= KNS P . g . . . . . .
Z & Bu" RS A7 AE ( Sverjensky, Ge 0.848 | 0.920 | 0.856 | 0.854 | 0.925 1.352
1984 ; Michael, 1991) . 45 % #9J¥ Bl 631.863 | 958.471 | 683.911 | 1234.111 | 1023.787 | 433.520
WE 5~ T 1 e B G HFSE jad | 45.682 | 44.603 | 41.558 | 41.957 | 44.907 | 53.481
., 3o g A b HE/Sm 0.002 | 0.002 | 0.002 | 0.003 | 0.007 | 0.002
T Eu™ 5 REE™ (653 2 P (1 A Nb/La 0.278 | 0.417 1.256 | 0.398 | 0.752 | 0.021
— S HT R SRR Th/Ta 0.487 | 0.610 | 1.129 | 0.645 | 0.55 | 0.015
B T 7 T b AR 2 A R P I Y/Ho 3.831 5.281 2.233 | 4.741 1.946 | 20.262
. . N Ze/HE 19.462 | 29.900 | 18.538 | 21.385 | 26.235 | 8.059
EL A Nrcy
LR L e U ) Nb/Ta - Jw9s.000| - |1370.000 | - -

SR — R B AE AL F 300°C ~ 450°C
Z 8] ot S o Ar g R R a2 R
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FALSIE T UM B 1 5 SRR AR R 4 8, AT
TERUR R (T PR2%4 45,2003 ) o I Sk, H 4 4
W T S 0 EER AR T T AR 7 5
R 8 O AR TR DA BT . FREHTIR 21
B 4 R P % R 17 28 4 A AE (8™ ST AR L T
—5.2%0 ~3. 2% [8] , S IHME N —1.6%0) MW" IR bk
AR L A (1 PR AL B A 6" C oy AN
8" Ogyow TH. 43 5 M 4. 2%0 FN 11.9%0; 4 {1 J7 i 41
8" Copy fHAEAL T —4.9%0 ~ 4. 5% Z 18], V- ¥ {H K
2. 54%0,6" Ogyon THAE AL T 9. 9%0 ~ 12. 3%0 22 ], -
BIEN 11, 52%0) , W0 RS AR F 45k 5 T~
DA (FAL5RAF,2012) , fy IR Sk S T A4 75 4
BRMFRAE FT BB 2 A K E ( ZRAEK IS %)
I3 B A A R T RHS A R RS S N
3.2 WERRFHL

FETRA D PR o o RN R 8 3%
2 i, 6 MREREAR T P i T R A AR AR R
433.52 x107° ~1234. 111 x 10 °, A8 fl A s Al 3
FOGER T Sr Ml Ba S EGE PRSI 4. 945 x
10 °Fi1 4.375 x 10 ;55— P e & rh Ti .Cr Mn |
Ni e dds e SEME 43 40. 325 x 10 7° 5. 190
x107°.3.462 x10 *Fi14.773 x 10 °; {56 E Cu,
Pb Zn W & i Y8, -S4 43 ) o 311,465 x
107°.35.48 x 10 7°.28.03 x 10 °f1 67.617 x 10 °;
IR O R AR AR, (I Nb B i A
XA LA G R R, S HIME R 1,385 x 10 7°, Hig
TR EIAL 1 x 107" {hHEGE Th U & &1
BAK; 7300, 0 R As e im . 6 P s
Y Cu Pb . Zn W S5 BUH" TG ER S B8 28 0
R E & A G R MERE ; 1T Cu Pb Zn IG5 2
HAIBEA BI— R A RN BN TR A,
b B S AT o

Hi £ IC R A= SR i SR LA, AT LA T
WA M BT (B BESE,2000) o AT AR BT, &
Cl 5% F Wik mT LIS LREE JE B2 & Wi
LREE 8 & 4, (HJ& , ZFH XU T R s £ I0H
ErEEITR LN, & Cl AR
= #£ LREE , Hf/Sm Nb/La fil Th/La {8 — /N F
L& F ARARRR & 48 LREE 4b, 0B & 4 HFSE,
Hf/Sm .Nb/La #1 Th/La WA H—f% KT T 1( Haas et
al. , 1995; Keppler, 1996), IR0 R ¥E4HH
HFSE i it 75 1k i Bl ol 41.558 x 10 7° ~ 53,481 x
10 "% ; HE/Sm {E 284k 38 A 0. 002 ~ 0. 007 ; Nb/La Fil
Th/La {8 |4 ¥ & BPPD7001-5 K F 1 4b (4 51K

1.256 F1 1. 129) , KM L L EI /N T 1, 2840630
43508 0. 021 ~0.752 #10.015 ~0. 645, A%
TUE S W R SH A TR Jad 2 b T AR EAR LU R €Ly
RHERY , 3X 5 A R AR AT T 1 o o o 30 32 ™ By
Bos KEL A ERFD KCL 1~ 14 b 57 = 58 AH — 2,
SRS T B B B (A A o3 (R 0 5 285 SR AR
— 3 ( JEMESE,2010) , —JIAH, Y/Ho  Zx/Hf Nb/
Ta HAT TP AHL B9 B 1242 A A, 7 8] — FA A
AP ILIHRRE , IR R Z BN TR, Wk A=K SOn
SARAE I, X EeTeE R R A W B0 5, RIUNA
[ it ] ] — 76 2R X 1Y Fo B A 0 R 1 28 4k 31
(Bau and Dulski, 1995; Yaxley et al. , 1998) , 6 {4
MEEHA th A% i ZK6808-154. 6 # HA 5 FIE4HTT Y/
Ho \Zr/Hf HAE 25 FHOR, THAD 5 (8™ Y/ Ho |
Zr/Hf Nb/Ta AR A0 B AS K, 2 03 32 )0 01 0
PRI P B B TR E , BEARARTR SR

4 45

(1) BERR A 1 TR 4L T, IR0 IR 32 A
O R AR B A R R R B B, B
S AR AR T B8, B S BAT B 00 S5 W R 5 A
AL A H R U S P ol 7 T2 R T e A e
SRS B 5

(2) HEEHA i o BRI TS 45 SRR W, FRA A PR
BEH AR R A F 4 Cu Pb Zn W S8 H TLR HI4E
fiE 5 BT WA b 5 45 HESE ST DL K HE/Sm (Nb/La
1 Th/La FEAEEEMA/N T 1 BPRFIER B O AR
Cl 2L A Y/ Ho , Zr/Hf \Nb/Ta HARLAIFGE 2 B 32 A8
WS AR R E , Rl SRR TR A o

B LR AR AR E T S M S R
TR RO AE B, A o B R AP A PR LK
AR 7% 2 R E W, e — R
S

I B / Note

© VG 1A XCHL R B BTG BA. 2009, PR 1 A X AT LR &
IREE XA (H) Z B PR, ks, 87.
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Carbonatite

Rare Earth Element and Trace Element Features of Molybdenite in Bangpu
Mo ( Cu) Deposit, Maizhokunggar, Xizang ( Tibet) , and Their
Constraints on the Nature of Ore-forming Fluid

WANG Ligiang"” , TANG Juxing'’, WANG Denghong' , LUO Maocheng” , CHEN Wei’’ ,HUANG Fan"
1) Institute of Mineral Resources, Chinese Academy of Geological Sciences , Beijing, 100037
2) School of Earth Sciences and Resources, China University of Geosciences, Beijing, 100083 ;
3) College of Earth Sciences, Chengdu University of Technology, Chengdu, 610059

Abstract: Rare earth element and trace element of molybdenite in the Bangpu Mo ( Cu) deposit,

Maizhokunggar, Xizang ( Tibet) , were analyzed by high sensitive inductively Coupled Plasma Mass Spectrometry in

this paper. The testing results indicated that rare earth element in molybdenite had the distribution pattern of LREE

enrichment and the fractionation in both light rare earth element and heavy rare earth element were obvious. Eu and

Ce negative anomalies exist in different degree in the molybdenite. The Eu negative anomaly in molybdenite maybe

inherit the characteristics of Eu negative anomaly of the ore-forming fluid itself and the Ce negative anomaly

reflected that the ore-forming fluid were of stronger oxidization property. The high contents of Cu, Pb, Zn and W in

the molybdenite revealed that the ore-forming fluid was riched in ore-forming elements itself. Depletion of high

strong field element and the Hf/Sm, Nb/La, Th/La ratios less than 1 suggested that the ore-formign fluid was a Cl-

riched type fluid. Ratios of Y/Ho and Zr/Hf varied in a narrow range indicated that source of the ore-forming fluid

in the main metallogenic stage was single and stable and had no other fluid injecting.

Key words: molybdenite ; rare earth element; trace element; ore-forming fluid; Bangpu; Xizang ( Tibet)





