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Fig. 1 The tectonic map of the Jilongshan skarn Au deposit in southeastern Hubei

(Xie Guiqing et al. ,2006 ; Mao Jingwen et al. ,2009)
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Fig. 2 Geological map of the Jilongshan skarn Au deposit in southeastern Hubei (Bi Zhongmin et al. ,2008)
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1—Granodiorite porphyry;2—Triassic limestone of Daye Formation;3—skarn;4—breccia;

5—copper-gold orebody; 6—Permian limestone of Changxing formation

Cu Au
(%) | (g/t)
Tt Aufh s
Au grade curve ::
gl b | | ooossoeseso Cughfr gk
Cu grade curve :|:
5k
4k
3t
2 ¢
1 (@

2027 33 37 41 45 49 53 57 61 65 69 73 77 81 85 i

—Mb}-Sk (4h) sk )| Mb ——— Sk (#h) ————— SK#| sk 4h)| sk (#) | v & =|—

B3 (XN KA a0 IR E0 & Cu-Au i A7 3 [ 48 10 ith 8 B (g 24Zk7)

(b)—WJ247 WEFHT BRI = T R (e . d)—WJI247 AE R PHETT T 5 8 248 s Mo— 4R #™ 5 Cop— B i 1
Fig. 3 (a)—The Cu-Au grade vertical graph of the north orebody in the Jilongshan skarn Au deposit(24ZK7) ;
(b)—W]247 Molybdenite vein in the skarn; (c,d)—WJ247 Mo and Ccp,in the reflected light;
Mo—molybdenite; Ccp—chalcopy rite
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Table 1 Re-Os dating data from the molybdenites of the Jilongshan skarn Au deposit in southeastern Hubei

5 5 B A SRR H
1 WJ247 W& A7 TR A 170 B Rz i A5 5 4k 12m
2 WJ267 HUR & A7 TR A 210m 1 Bt 28 ZFfik 11
3 WJ323 SR 2R 46 TE i 4 BE AR 440m WP B —44204 ZE ik 35m Ab
1 WJ328 AR ALY 5 440m B — 44204 ZF K 28m 4k
5 WJ602 BhkAk TR A 90m H1 B 35-1 R

ol S22 240 JO R A 5 A P K 2R A A AR . BT A
NS R 5 A Y A (B 3e.3d) T A
FELAAL AR A R R) 4 A 5 A B Ak b L B R R
KH) ARG R ISR H R a0 R
A A B R B WA DG L I DART LA E
Re-Os 4F % 3 A% B4 i 4 18 2 X8 78 1L 4 0™ IR 19 B~
Y . AR TAEFEXS LW KA &0 KT LA
7 EERET 5 RO MESH A AE SR B 55 1
A B AR Ak, B RAF AR, B
PRCRAEAL B MR L 1,

3 MK Tr ik

3.1 1FE$EE

MR RE S oy B Pk ik M SR T Al R
F99% . MEFH T BORLFRL O kG K BURLHE BH B
B F Re F1 Os A9 2% A5 17 51 & #9004 152 2% (Selby et
al. » 2004) , W 3 15 K ¥ 40 07 B A BIF S 2] 0. 05 ~
0. Imm, FEFFHE 5 Re-Os [6] £ 2 M i TAE 75 =
FEH T S8 MR 0 Re-Os [R5 9256 28 52 5L
BT T K AR F 1 WL Shirey %5 (1995),Du A D %
(1995),Du Y S % (2004) , R U,

YA R BUARE 20 A R 3 K A 00 <1 A %)
Carius 45 (— 2 B )5 BE K 3% 38 22 UMD I HB . 2218
IR BN A 2 BRI 1 DR IR B 3 9 3R RE B 4 IR
—50~—80C, JLF MM Carius 8 1% M8 IR AR
w3 S K 40 2 U ) A AR R LA ' Re FTC Os TR
A f B A A B Carius I8 . 7 0 A 2mL
10mol/L HCIl,4mL 16mol/L HNO,.1mL30% H,
O, 255 ISV W VKR I+ FH PR ot 48030 M T 4 o
Carius HWHBE 7. MASFENEEN ., BEK
B AN N, 3 = S W 2
2000C, ff it 24h, 7EJKF A MG LN, 4TI
Carius tube, 3 Al 40mL 7K ¥ & o % W % A 2818
.

F 105~110°C 1% 50min, | 10mL 7K W i 3%
H i OsO, . T ICPMSCZ5 B 74 3% A3 2 )

FE Os [N E Al . K 28185 WA 150mL Teflon
BEM PR 2 B k. B 2R — YR 2R IR AR A T AR
FmEGE T K mRGE T BRI DL
fKF2 B . fin A 10mL 5mol/L NaOH, F§ 4 jin #4 , %%
MBRPEA R . FEA S0mL BN E O L B0, B
EWE W A 120 mL Teflon 20 W s 3. A
10mL P, %% Smin, ZE B Re, # 1k 4340, 75 LK
H o i 2mL5mol/L NaOH ¥ ¥ £ 7 WO <} oo #k
Vi 2min, Yk YR AH TR 2 0T, 3 25 AKAH  HE T R
F 150mL & MA 2mL K Teflon Be#rr. 7
Pt b S0 CIMIMLIZE LN . InHAE R E T .
B0 W AH R AN 30 Vo3 Sk AL IR T LA Bk AF
Bk, FIBCZ TR HNO, 75 il 5% 08, 7 B 21 il 2 vk
R 20, & ICPMS lE Re [0 2 HfE . 05 Bk
VR b AR AT Tmg/mLL, 7 R A BH B - 22 4 4 B
L

KAFE TIA A8 £ ™8 TIA X-series
ICPMS I 2 [7] £ 28 L fH . % F Re: 3 £ 5T it 4L
185,187, 190 Wil Os. XtF Os. 3% £ 5k & 50N
186.187.,188,189,190,192, FI 185 Wiill Re, JH
TJA X-series ICPMS jlj 5 13 Re.Os f1'%Os Y25 4
fH4y % 24 (0.0157 4= 0. 0008) X 10 . (0. 0001 =%
0.0002) X 10 #1(0. 000040. 0001) X 10~ *, 37 /hF
ST IR bR VR B R R S R S5 R Bk R
P B I
3.2 SEuE

HEAT S [ 2 2 T AR i 1 e M 0, SR )5 7
KCH B8N Pk 48 4l i 2 4 B 35 99% LA |, 36 B
BUERAT B AR S50mg KA i AL 4% 1:10 1
BITR A 34 51 30 2 200 H A4 - fEH S ik (2.0
X0 RS R A AT A RN, RN I EE
980°C A A AR M. FEILAE ST R R
PR A AR MAT253 SRR 5 5T
A W B R 7 KA. S [l 7 2 Mk TAEAER T
M 5T 5 T S5 0 B 58 L A3 BT AR B 5 O MAT-
251EM B B4, - L VCDT MR, i i 1 & 2
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ARG SE ), I 45 5 L CDT Sl bk i, e b 8
Sv—cor s M HTRE BEAF £0. 2%,

4 LR

ek T 13 HERSSE L &8 R TP B AL B it AT T
B [ 2 0 A7 JL v A 48 10 (R 8 4k I 3 1 #E4H
W TRl WO TN BB [R) 2 3R O i 4 2R 51 T 3R 2,
I AR B 0" Sy eor fH=1. 1%0~5. 5%, . V¥ {H
Hh3.8%0s Hotp A W 1 8 Sy ocor TH = 2. 5%

~5.0%.

ICP-MS iz Re-Os % & A 2 B AL 45+ i
TR B8 70 1 R Bt 1 2 S R ) A s o 15 25 L O 5 U 1
Sy VR IE 1R 25 L 1 3 A A i [ A6 3R LG () iR 2%
EAFIKOF- 95 %0, AR IS 19 AS B T A A 4 0 AR
BB R (1. 02 %) BAEAKE 95%,

S R NIR U S =y N DRI U e E R = SR L |
ICP-MS J5 ik i 15 5 , 15 3 B LA 08 o 1477
2.2~151. 6 £ 4. 0Ma(26) . AL ¥ 4E Ry 149 £+
IMaC |8 4) , 4 S AR AR S o3 0 (R 3) . R

®2 DFREMRBE LW FESTRBREMUIHE—RE
Table 2 Re-Os dating data from the molybdenites of the Jilongshan skarn Au deposit in southeastern Hubei
F ML | 8 SV-CDT (%) FaC R i g | WY 3 SV-CDT (%) HUWD A AR
WJ387 R 4.2 T3 N B 9 CL/X0N 2.5 wRE
WJ385 B 4.3 WREWMT 10 B 1.4 WA
WJ383 L3 5.3 BBy R 11 Et 30 2.8 KB
WJ371 N 5.1 AR 12 ERE 3.8 B o I B
WJ366 W 4.0 A YL BB ik 13 R 3.3 LASESNESZ By
WJ350 /30 4.1 BESO 0 A 14 R0 3.3 WA
WJ328 TR 5.5 (e ey S R 15 L R 1.1 wRE
WJ324 g3 4.3 16 N BE S 16 R 3.5 Wk
WJ322 PERE 4.3 TR N BE s 5 17 g/ 5.5 UASEINE S ¥ o)
Wjz62 /30 5.5 1Y B Ik 18 B 3.0 LASEA NS Ty
WJ322 YRR 2.2 F AT 19 L R 4.5 B 5 I K B
WJ267 AR 1.6 TR AT 20 EL/R0N 2.5 EEEE
WJ247 AR 1.2 FEER TR 21 Bk 5.0 BB A1
1 Y 2.1 o) 22 I e —2.5 W
2 i R 1.8 wRE 23 J5 B 3.4 wRH
3 R 1.0 wRE 24 E L hN 0.4 A L AL Ik
4 Bk 1.2 wRE 25 BBk —L9 ik
5 E /3 1.7 WA 26 T 8 2.5
6 S R 3.3 W5 27 iy 0.9
7 A 2.5 WA 28 R 5.6 wRE
8 Bk 3.3 wRE 29 BT 6.1 wRE
VERSRUE . WIRER SR AA S 1~11. 3k BB E61.2012;12~21. 3 [ ik 8 5 .1999; 22,3 A{RBRE. 199323 ~25. 3 [ il . 1992;26 ~ 29,
K B S AR A %1989,
®3 BHEREMXBELHFEREST PIEHT Re-Os ICP-MS [ i & H 17
Table 3 Re-Os ICP-MS isotope data of molybdenites from the Jilongshan skarn Au deposit in Southeast Hubei Province
Re (X10°%) P Os (X1079) 8TRe (X 1076) 1870s (X107%) AR (Ma)
%5 FETE ()
I AE fEL 26 5 26 I 7E B 20 7 18 2o 5 A 2o
Wij247 0. 00502 383.0 3.1 0. 5430 0. 3688 240.7 1.9 600. 0 4.9 149. 4 2.1
WJj267 0. 00519 871. 4 7.4 0.0755 0.1692 547.7 4.7 1360 12 148. 9 2.2
WJ323 0. 00531 174.3 1.4 0.0793 0. 2667 109. 5 0.9 274.2 2.3 150. 1 2.1
WJ328 0. 00559 2419. 6. 57.1 0.2614 0.6413 1520. 8 35.9 3845 35 151. 6 4.0
WJ602 0. 00572 764.7 8.3 0.0241 0.0214 480. 6 5.2 1184 11 147. 7 2.4
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Fig. 4 Molybdenite Re-Os weighted mean diagram of the
Jilongshan Au deposit in Southeast Hubei Province Sy
ISOPLOT # {4 (Ludwig, 1999) , 187Re % 75 % % o = - . - —

1.666>X10 " a ", 2 il 55 f 2k & A 31 53 4F i K iR
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+1.5Ma, ¥k Os K (2.5+4.8) X10 ' (MSWD=
L. 2) , JIr A5 3] 1 45 i 42 AF 0% 15 R Nz 19 B =4 0% oF- 1
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Fig. 5 Molybdenite Re-Os isochron diagram of the

Jilongshan Au deposit in Southeastern Hubei
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Fig. 6 Histogram map of sulfur isotope data in the

Jilongshan skarn Au deposit in southeastern Hubei
1Yk 22— RAE:3— &0 4R INKEES
1— Quartz vein; 2— skarn; 3—gold orebody; 4— granodiorite porphyry

E ARV H Re & & a] DLAS 728 4
W A IR (B 5 0%, 19995 Mao ] W et al. ,1999),
B T RY S RUAE B A O AR o 0 3 5T
TR R 5E 57 7 Re & 5 52— B A0 24
Stein 45 (200D W13 H 2 PIE5 16 . A SCHESE 3R 15 X
JE L4 R T RS Re & iy 174.3X10°° ~
871.4X10° (& 3) , -1y 476. 2>X10°  WEFHH 1Y
Re & 5 2R # 10 BE A — 1 R & B4 SR 07 R b
MG Re & #23F (Mao J] W et al., 1999,
2006 ;Berzina et al. ,2005) . %" X N ¥ H 19 & Re
IR TS RS S TSI R A
PR 1A 1 FH A 3 WA 6 1L <6 8 DK 1) ™ 490 o 7]
REVR T 7S IR A .
5.2 B HKREE

WG 7 H B Ml BT R AE O HE SH 0 Re-Os 4 8% 0
FE LA 5 R I G B R AR SHRIMP g5 47 U-
Pb 4E A5 R W] HEFH ™ Re-Os 4 3% 58 954 1 1A
ALY T BT A (Suzuki et al. ,1996; Selby et
al. ,2004; Mao J W et al. ,2008), ZRIR BT %8 1L
1 R 5 G PR PR AR AT BORL AL A0 L R A2 B R MR AR
MISZMR AR 5 P HESH T i Re-Os [A] 4 3 4 i)
LB N 148, 64+ 1. 5Ma, S5k iR AW 149. 0£
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IMa FEA — S0 R0 5 8 4 0 % U1 38 A4 HE 4 B
5t I 37 2% SR VR A [ 5 3¢ 92 468 I 2 40 08 T DAV A AR
FGFW A0 MR ER . XSE I & KA T8
N B 5 A CRFEE ) B4 by S LB T . A9 %%
A A6 B N K A SHRIMP 5 41 U-Pb 4: i
151. 64 0. 7Ma ( F g 4, 2014), 58 K h ¥ 41 9
Re-Os [Alfif Z4F #% 149. 0= 1Ma FE A — 2, i B g
FE IR R A T 0 IRAETE B AR 5 25 O T [l s
TR br i G W Z A 4 B DI &R

KA R il X 87 R 5B Cu-Fe-Au 7 K431
TRAE S ES R MA  BUE B W — i
AR BB AR P ) (Pan et al. ,1999;Sun et al. ,2003;
Mao J W et al. ,2006) . Hif AXJ 504 1 # X Cu-Fe-
Au R EZE R AR (R D 3T R B
b DX R N S T ] — B ST S A D A R L2
ERFALLFREY 200 145. 51+4. 0Ma 43 F 4
(Gradstein et al. ,2004) I Wr, XEE 1L &0 RV 1k
TR AR L e T R RS

AH I H AR TE AL Y 77 W) = VL T 3l T
H 2 4 8 s 40— .
5.3 MEES

AR ST I X 58 LY R A 7 PR AE I 1] 6
PR 1 34 5 28 i TR B 2 25 DDA 56 e L B i1
[F—HE S 5. SSARMBXATRILT FEFEZ 2R
AT 1) B A R O R 2 B0 A i X
RE B Bk 0T R T A A B R R A i R
(Zhai Y M et al. , 1996; Mao J] W et al. , 2006; 4}
B 45, 2008b)  [a] 1]ty 2R P 3 Al HL A op X 7 v
TR b X S A R R 2B A R R I A
et J ) s R R0 R Ao A

PN TLAR A (2008) HE I 29 78 145~ 125Ma W [A],
T IR e BT R I L O HAT REJE U L 2
T W% A S AR S AR FZ RN, BROCEH
(2008) TA N W fR %7 i 2] 7 S ik, A2 e S AR B PR
M iz 3l i A Up R P Al BEIRG 7R T 7R 144~130Ma Z
() P A VI H T i b DX 28 0 3k A b AR R Y 4 2 s

R4 BBEEMKX Cu-Au-Fe-Mo K [F {if = F 8 5 N LB
Table 4 Precise age data of the Cu-Au-Fe-Mo deposits in southeast Hubei province
R4 i B W 7 i HE S (Ma)
3 PRREf Re-Os [7 4 2 28 0 22 4F 11 BE2AF 10 9 148, 9
WL DR | RS P e AR 149.541. 2
+2.2~150.1+2. 1Ma
e Ll B PR RER ™ B 1 T B 4 2 6 4 Z B0 Ar-® Ar SE IS 140. 94 1. 2
BT TR R o 4 2 B 4 Z B0 Ar-® Ar SIS 132. 6414
4 L1 B R BT T 4 2 4 Z B0 Ar-® Ar SE IS 131,641, 2
WG CRED BT | BB P A 2 4 R0 Ar-® Ar ARG 140. 34 1. 1
5 1R BE i Re-Os [7 A1 2 %8 I 22 4F 1% BESAF 0 0 136, 3
LRI CRRAD BB BR | B AL A8 5 DA K2 o B 2 SR e . s 137. 342.4
+1.9~138.1+1. 8Ma
J L EE T, K W 5 R KL Re-Os [\ 25 45 I 8 4R 0% B a0 4E 1 O 137, 1
s oy | 2O SO K GRBEHLT | 5 PR ReOs K FIEA 48 BUR R P
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Re-Os Dating of Molybdenite from the Jilongshan Skarn Au Deposit in Southeast
Hubei Province, Middle-Lower Yangtze River Belt and Its Tectonic Significance

WANG Jian"?, XIE Guiqing” , CHEN Fenghe” , ZHU Qiaogiao” , LI Wei” , ZHANG Zhiyuan"
1) Institute of Prospecting Technology , Hebei Mine Bureau, Yanjiao, Hebei, 065200;
2) Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing,100037

Abstract

Southeast Hubei Province is one of the most important part of the Cu-Au-Fe-Mo metallogenic belt in
the middle-lower Yangtze River in China, the Jilongshan Au deposit is a large skarn gold deposit in this
area. This paper use Re-Os isotope dating method for the determination of timing of the Jilongshan gold
deposit. The molybdenite Re-Os isotopic model age range from 147.7 £ 2.4 to 151. 6 == 4. 02Ma with an
isochron age of 148. 6+1. 5Ma, which is alomost similar to zircon SHRIMP U-Pb age of 151. 6+0. 7Ma of
granodiorite porphyry in the Jilongshan Au skarn deposit. These data are alos consistent with skarn Cu-Fe
mineralization age in Southeast Hubei. The Jilongshan skarn Au deposits may be formed in lithosphere
extension tectonic setting. Sulfur isotope values are — 2.5%; ~ 5.5% with an mean value of 2. 84%,,
eflecting that the characteristics ore-forming material originated from magmatic origin. The content of Re
in molybdenite is 174. 3X 10 °~8714 X 10" °, with an average value of 476.2 X 10" °, indicating that the

sources of ore-forming are deried from a mixture of crust and mantle material.

Key words: molybdenite; Re-Os isotopic dating; sulfur isotope; Jilongshan Au deposits; southeastern
Hubei



