1000-0569,/2012/028 (01 ) -0027-38 Acta Petrologica Sinica %% 54k

H T e KBS SHT R #ESHH Re-Os F I3
MEREMREX

wE O KAR ORE gxE BXR
YUAN ShunDa'* | ZHANG DongLiang’ , SHUANG Yan*, DU AnDao” and QU WenJun®

—

Hh B RE B 7 B IR AT BT, [ b RIS i £ S YR A B SR B %, Jb st 100037

o B LS AR S P IR E K R SRR % L JE Rt 100083

TR R SR TR B, Kb 410083

RO BT RE , PR 400042

[ e B sl rpue e 100037

MLR Key Labaratory of Metallogeny and Mineral Assessment , Institute of Mineral Resources, CAGS, Beijing 100037, China
State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China
School of Geoscience and Environmental Engineering, Central South University, Changsha 410083, China

Chongqing Institute of Geology & Mineral Resources, Chonggqing 400042, China

A o

. National Research Center of Geoanalysis, Betjing 100037, China
2010-01-01 A A%, 20110220 # = .

Yuan SD, Zhang DL, Shuang Y, Du AD and Qu WJ. 2012. Re-Os dating of molybdenite from the Xintianling giant
tungsten-molybdenum deposit in southern Hunan Province, China and its geological implications. Acta Petrologica Sinica, 28
(1):27 -38

Abstract The Xintianling tungsten deposit is a large-sized skarn and vein-type tungsten-molybdenum polymetallic deposit located in
southern Hunan Province, which is genetically associated with the early stage hornblende-biotite monzonitic granite of Qitianling pluton.
Direct Re-Os dating on molybdenites collected from the skarn and quartz-vein type ore in the Xintianling deposit have been carried out,
to better understand the age of mineralization. The results show that the Re-Os dating of one molybdenite sample collected from skarn-
type ore yields a "' Re-""" Os model age of 159.1 + 1.9Ma, and six molybdenite samples collected from quartz-vein-type ore yield
" Re-""" Os model ages ranging from 159. 1 + 1. 9Ma to 160.2 +2. 9Ma, with an average of 159.4 +1.3Ma, and give an isochron age
of 161.7 £9.3Ma (2¢) , with an initial "™ Os of 0.6 +2.3 (MSWD =0.051). Comparison of the Re-Os ages with published Ar-Ar
date (157.1 £0.3Ma) on iron mica and Rb-Sr date(157.4 3. 2Ma) on quartz indicates that the timing of skarnization and tungsten-
molybdenum mineralization are identical within error. Therefore, we can constrain the absolute age of tungsten-molybdenum
mineralization in the Xintianling deposit at ca. 161.7 ~157. IMa. These ages are consistent with the SHRIMP zircon U-Pb ages (163 ~
160Ma) of the early stage hornblende-biotite monzonitic granite. Based on previous studies, it is suggested that the mineralization of the
Xintianling W-Mo deposit is spatially and temporally related to the early stage hornblende-biotite monzonitic granite of Qitianling pluton.
While the Furong tin deposit located in southern part of Qitianling pluton may be closely related to the late stage biotite monzonitic
granite. The emplacement of the Qitianling A-type granite and associated tungsten-tin polymetallic mineralization is a continuous evolution
process, which are the products of large-scale mineralization of the Nanling in Middle-Late Jurassic (150 ~160Ma). Under the tectonic

setting of Mesozoic lithospheric extension, asthenosphere upwelling along deep fault, intensive mantle-crust interaction processes probably
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provide not only the high heat flow, but also part mantle-derived material for large-scale W-Sn-polymetallic mineralization in this area.

Key words Molybdenite Re-Os isotopic dating; Tungsten-molybdenum-polymetallic deposit; Xintianling; Southern Hunan Province
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Fig.2  Geological sketch map of the Qitianling granites ( modified after Zhu et al. , 2009)

1-first stage major phase intrusions, coarse-medium- to medium-fine-grained porphyritic hornblende-boitite monzonitic granites, locally biotite
monzonitic granites; 2-second stage major phase intrusions, coarse-medium-grained porphyritic biotite monzonitic granites, partially containing
hornblende ; 3-second stage fine-grained granite bosses and dykes; 4-third stage additional phase intrusions, fine-grained granites; 5-major faults;

6-boundaries of granite bodies. Numbers in map represent the age values of granites (Ma)
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Fig. 4  Photographs of main type ores from the Xintianling tungsten-molybdenum deposit

(a)-quartz vein ore; (b)-skarn-type ore
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Table 1  Certificated values and analytical data of Re-Os isotopes for standard sample JDC
£ JiRE £ FEH(g) Re( x107%) 70s( x107%) t(Ma)
090615-19 GBW04436 (JDC) 0. 1009 17.17 £0. 14 25.25 +£0.21 140.2 2.0
090625-19 GBW04436(JDC) 0. 10018 17.32 £0. 15 25.30 £0.23 139.3 £2. 1
GBW04436(JDC) 17.39 £0.32" 25.46 £0.60 " 139.6 £3.8 "
O ONHEFEE (38 Du et al. , 2004)
R2 FHIRSH HFETY Re-Os B RMXER
Table 2 Re-Os isotopic data of molybdenites from the Xintianling tungsten deposit
. . Re +20 T O0s +20 87Re 2 18705 +2 PE"Y 0s 2 J5 HEECAE Y
P FEH(g) -6 A -9 ¥ 750 ° 790— 187 . j 9 *7
(x107%) (x10°9) (x1079) (x10°%) 0s +2g( x1079) (Ma)
XTL-XF-5 0. 03022 27.98 £0. 31 0.9742 +0. 0384 17.58 £0. 20 47.12 £0.45 46.70 £0.92 159.2 £3.6
XTL-1 0. 05032 20.56 £0. 17 0. 0484 +0. 0247 12.92 +0. 11 34.31 +£0. 28 34.29 £0.29 159.1 1.9
XTL-XF-3 0. 05037 24.71 £0. 20 2.373 £0. 0440 15.53 0. 13 42.44 +0.37 41.42 +1.99 159.8 £7.8
XTL4 0.05117 23.79 £0. 20 2.760 +£0. 0540 14.95 £0. 12 40.94 +0.33 39.74 £2.30 159.3 £9.7
XTL-XF-1 0. 05149 25.46 £0.22 2. 050 £0. 0580 16.00 £0. 14 43.36 +£0. 36 42.47 +£1.73 159.1 +£6.6
XTL-5 0.05193 28.52 +£0.23 0. 8022 +0. 0322 17.93 £0. 14 48.26 +0. 39 47.91 £0.77 160.2 +2.9
XTL-XF-8 0. 05149 34.69 0. 29 0. 8191 +0. 0405 21.80 £0. 18 58.18 £0.47 57.83 £0. 83 159.0+£2.6
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%, I8 5 Mao et al. (1999 ) F1 Stein et al. (1997 ) A FHEGHB™
Re-Os 4718 7 75 2 T Ho Al [ (6 38 M 22 I 2 19 5 ™ A5 5%
R b A A BRI P A A 8 WL R — B8 DR, AR TR
FHI 1Y) Re-Os 4F W 7] LARIF IO FZHT IR B IR IS, 25 5
CA Wb Ar-Ar AR 18 KA S AL B2 1R Rb-Sr 4R 1%,
B B BH R Y AT I BR O AT BR E 1571
~161.7Ma,

5.2 MERTXRITiE

HEERIEAE(1992) BOEEENIRE T 5 A BIER A A
KB IRLE, 5 A TG KA A KR8 2 48 180 1k
HGER T AT 12 6 (B R 85,1992 5 95 /06 45, 2006 ;
HERR A ,2008) o BRI, AHXT TR 4L 5 S RUIE KA A G
WGHRT S, PSR B ARG . o FH U 25 A 5 I K
RURY | 5 - S KBRS AT IR B3l & B 3 I K AL
H B EA B2 W C R, B 20 A BRI A S
W8 24 B ER R IBER . AR, B OGS IR AL K
F IR EIRIGY, A R VR AT B US T — RO E
T BOEAE(1992) FRELAS BT 5242 (2001) P A 24 FIAR
AR AR N o 025 (R (AR AH 0l SR04 B 50 (BRI G -
R RIEKS) RERITT (PR ANA-R KL
i) FSE WE IS B0 (40 — =B K A ) o Zhao et al.
(2005) XN A B A B KIERK A WD W= S,
ZIX N A B o B RKAG R B B I AGR A
ARG St BB I ARERRER IR, AN RES S
SRR, G, 2R AT 4 (2007 ) HEHR R4 (2008 )
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DL K AGHESE (2006,2009a, b ) 3 30k % A [R) I 76 5 s 288
W IR WA 0 R M BR AL 2 | R f 2 A s Bk Ak 27 i F
FENN R R = B R AB A A ™ R A T F
AT A

HRIT , AR B H) 55 (20052, 2009 ) ML AL B 2 A4 45 (1] 35 fith 5C
F A HIRAL S TR LA R [ 7 2R AR I B K a7 0 52 5K
ERREBR 730 3 AP B AL 5 — B B f=z o2 T 163 ~
160Ma, WE(H7E 161Ma 247, B EE A MNA B B K
e, DB A R TR A, KBS DL R3S BT A
— B H HAE BB A A B AR LR P & 5 55 — B
EZE T 157 ~ 153Ma, WE({EAE 157 ~ 156Ma, APk EE B~
BoRKURE, PESANO R KRS, M T LU
TR SR AT, F B3 L5 A AR R g 785 58 = B BoAR AL
T 150 ~ 146Ma, W{H 2y 149Ma fify Ve 2 AR (5 B )
BB, 43 A1 165 A T e B, BT 5 W 04 55T ([
2) o Ho BIE I BOA A A AR =B B AMA AR, R
PEHT R 53, LA 5 SRR BT AL 14 5 AR DG 1R T FH I 425
FHT PR (25§45 ,2008 ) 52 PR B 5 RUBR A A IN A B =Bk
RIS BAEYIRN SRR

FERH AT 18, FAR 155 (2003) 1 S8R5 LRG0
H ELIE7K 10 S kR ER U A1 AL U BEAR T 1 5 11 Rb-Sr S5 i
ZRAFI A 136Ma; I J5 , 25745 (2006 ) 58 i il 2 46 < & Rb-
Sr [ R M AE AR IE A TR kB 41 Rb-Sr [R]47 F T 4F 1A
N FUR KB BT B BT AR 1V 133 ~ 141 Ma, 5 % G 5 1
FHREAGHKIEHTEERXR R R, CH 5NN, 16
R AR R A AL I, R R R AR AL T — R I R
A BRATEERY Se BX, MBI 3E Rb-Sr [7]07 F 4 i
5 S AR G ( Walraven et al. , 1990; %23t 445 2007 )
M= B2 Y B BB Ar-Ar 45 J7 325 7T LB 3 S e
WIRTE AR, 2 — 0T RO IR ] e T 42 18 1) T- Bt . Mao
et al. (2004) FIEZ @ 4L 55 (2007 ) F B =Bk 4 2 BEFI A 1A
0 Av-Ar A7 ¥R IRGE T SR BIYLAT I RY 150 ~
160Ma, 5555 FH U 5 K 16 By B PR 2 B — A A B 5 TE U R
(153 ~157Ma) — 3§, A SCIE A3 55 F 04 b 7R 007 I WA 5 40 B
PREEFAW™ Re-Os [F) 728 MAF , SRICT 5 %o FH UG 5 AT D™ IR
PR B BT AR W, 1 PR R e BT A R AR R 8 AR
(159.0 +2. 6Ma) 5 6 {47 B& ik B0 4 8 £H B 455 2 AF % 1 o
FOPHIE (159, 4 + 1. 1Ma) BZRHZEAERS (161.7 £9. 3Ma) 78
REVLE N2, S A MRS B Ar-Ar 485877 S0 KA
JEUK Rb-Sr AR TE 1R 225 B N 422 3 sl Rl 2 , 56 T BT B ) A
[ 28 A 2R A 26 5, T N B B PR 1Y 25 Ak il A R 8 4
JEAT I FROR BT BR 72 Jy 157. 1 ~ 161. TMa, 5 51 £ [N 11 28
SRAER A R A7 4 i (163 ~ 160Ma) A — 2, AT BER L T
Mk B a K AE R A LR G T WReEM. 44 B
RBEFE AT LIS, B0 IS 1 R -4 D kR A8 0 T R P g &
5 U R LI B 1) £ N A B s B R AE K A B % )
MBS KRR, MRS MR EA SN B R s
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KA R R E D] AT S A AL 5 2 SR 5 A4
B2 4 Jm W 1 RN — N S AT R

AT X AT R L B W R X R 2
BT IRITE LT 150 ~ 160Ma, UN4= 2744 55 (1996 ) 3K 15 Aii
M2 48T R Re-Os BT AR 151.0 = 3. 5Ma;
Peng et al. (2006 ) HFAFIE MBS HIMEFHT Re-Os SFITLAR
#54 154.9 +2. 6Ma; Yuan ez al. (2007, 2008) $15F4EIL4E;
W HM =1 Ar-Ar AE#8 R 154. 4 ~ 161. 3Ma, £ /4 U-Pb 4F
%k 156 ~ 157Ma; Bk 25 W] %5 (2007 ) 345 88 V> PP 45 SR A0 0 1Y)
WEEHT™ Re-Os AE % K 154Ma, 5T, B 5 3046 (2004, 2007,
2009 ) F1izZ 2 & 5 (2008 ) X 5 A~ 5 4 45 8 BB 45 11 45 K
W, REZX AN AE AR RSS2 4B IR, Wir e
B Re-Os ML K 224. 9 + 1. 9Ma ( ZEHAWAEZE,2006)
SIS 5 A R R =Bk Ar-Ar 4RI 91, 1 £ 1. 1Ma
(Bm3C58,2007)  HEH 2 &8 R EZ £ T 150
~160Ma, 54HR (7L <A B A H VIR E E R, BB L
FUA BRI S (R RS ,1999) o

5.3 FIEHAEIERX RS BA BN R
AT AF A A T L IXCAE B 2 T 90— 0 e AR B )
Hh T — &5 NE-NNE 5] HAT 5 oy (0) A% 1 (BB R £
(Gilder et al. , 1996; Hong et al. , 1998) ,WFG55 £ 48
W AL T IR AR B A1 N AR AR 55 (2000 ) Xf T HL
IAE R A B A A Bl TR & Nd-Pb-Sr-0 [R5 23 B9 7E
T 2 VARV A B0 TR A B, 5 W AR LA TN A B
KA el R R RIS IR A TR, 5, AR 55
(2003,2005b ) X2 IX. 4 FH 04 5 PR 2R i 46 54 8 IR T AN
Z X 5B A AR E A IR G kIR, Li et ol
(2006 ) XFEEGH HEACHI Y He [R5 ZBF50IA N, 12 1R Y
%5 T X VER . Wu et al. (2007 ) %Al 77 [ i K
TR PRI He [FIL 2B FE IR A A JRO0™ AL 44 A 58 1 VR 45 SR U
IR, 4 WY S (2008 ) Xof 7 FHIG A R Y — 1 BU R A <A
[0 2R 73 A s H B A 5S8R 4 I FF . Mao et al.
(1999,2003) #i1 Stein et al. (2001 ) 3 32 Xf bt AS R 28R H IR
TSR Re S 97284k, A 90 NI I | 7 1 TR R 3 7 i,
MEFE 1Y Re &AL B R nx 10 ™ >0 x10 " —n x107°,
RSB G R . ARWRWETE 18T IR RFE SR 1Y Re & 4
N7 T e MR IR A I N, BT e iR ORI, 1X 5 R T
45(2008 ) AR HE R A AR [R) 6 22 21 8 7 19 52 0 VR R R AE A
Ho L EFTIR, ST AR B AE AT AT BE XS 2 X - ARk 2 K
PBLHIAE R G TG B K8 2 & B IR R XN TEBA
HEE TR, A O S R S it 1 =AYl Iy, L
L T BT R TR IR

5.4 R HIEERVR
P M DX A HE g R AE B 8 Y T S R oy T T
— RIS GBI, BUA AV =T 150 ~
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160Ma, YR Z Ry B A i) Rk e (4R R, 1999) , HE
BLIAE R 5t — ER AN DGR P 23 WA TR A
X HAR TS R IEAT 7RI . REEAG FIBT A8 (2001 ) AR 4:9)
42 (2003, 2005a, 2008 ) . b £k BR 4 (2006 ) J Chen et al.
(2008 ) FYBIFFEIN Rz X rh-i Ak 27 R MU 1) 48 1) o G
SIE T 5 3 LA e 8 5. T 6 5 S5 (2007) 3% 20 1 45
(2008) \Jiang et al. (2008) } Mao et al. (2011) AN ,iZ X
NE [n] (16 X1 BAH DS 8 2 4 SR A IR (14 25 4] 3 A 4 J=y 15 B
SCHE LT I EW S [ R [R5y RSP PEAR AR i 4 5 2
AT — 25, N5 AT AR R ) PYAR oh A O, AT BB — 2% NE
] A RS BN AT o Li and Li (2007 ) 42 Hy K- it
FRHNTEIZ X R AR 1) o A B 1 IR R o, S B P - 1R 287 AR
FUBIAN G G 8l . Sl , B3 SCEE(2008) i i, % X -
W pk 2 R e A B0 2 465 JB L VE I VT BB 5 Tzanagi AR AR
i i b AR R R R T AR R BT R, S SOt ) o
IR B S R AR R BT A A S R . R IR X -
PRI Y B BV T 3Kk 3l ) 28 SO AFTE S
KA (EIGI 8 2 A7 B8 R A T & 22 4 3l A I, i DX R
WU R4 A6 b 2 J 0T 2l b 85 8 22 46 Jm 4 i X L mT fE 2
FEIK— 7 BRI AR, 0L Rt AN BT 1 9 & A= 5 01
SCIRAH HAERI 45

6 ik

(1) B FH 0 R 780 485 5 22 4 Jis 4 DR L I KR R B
157.1 +0.3Ma ~161.7 +9. 3Ma,

(2) %" PR -5 T FUG 5 AR ST BERA A TN A R o B AE
A RAEVIIT 25 0GR T A R T 0 S R L B el
SRR Be i MR = BEIE R A B D) s AR I A TRUAE R
H IR AL SN B ) 22 <6 LA A FH L — A 1 452 114 3
Pt R, 349 0 U 3 DX - R 22 T (150 ~ 160Ma ) K HUAR 7l
TR

(3) W 3t DX R MU P4 A B 5 9 375 2l S 480 22 B 1
SR 1 T AT B 2 12 DX A HP - O 2 i £ B o B AR T
AL VT e TR K DT 2R W7 91 A A i 2P e i A LA
(25 R MM AN 1 S S 43t T SR B sl g i HL ok
JCE B TR TR A IR I
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