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Fig.1 Geological and mineral resources map of Yangchun basin



1606 h =

Hi J 2012 4F

0

PFI 5 117 47 S 40 PR ) T P

200

400m

+ 4+ 4+ 4+ + +

t
5
t
+
+
s
+
t
e

t
1
t
+
i
i
L
t

t
1
t
4
t
2
+
1
<
t

E1UES

[ ] wamgmonars. xme
FRRGEIALDE .
[ ] rramganrax
[ ] TERGEABAB. T

AL T B
AT 1

[ ] wamrs
B 5=

i 2

PENT T

TCE. fE| T
=
-200

-300

-600

ZK1171 7x1397 Zk1398

—aAg

15.5-95 Hy ¥R & 3 1 A

n
t
+
t

PRl 2 A S 5B PR Ml 5 K i AR ) i ]
Fig.2 Geological sketch map and typical sections of the Shilu Cu—Mo deposit
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Fig.3 Photographs of typical ores and skarn mineral association
a—Chalcopyrite and magnetite replacing garnet pyroxene skarn, forming Cu—Fe ore; b—Chalcopyrite in dissemination and molybdenite in vein
occurring in pyroxene skarn; c—Molybdenite replacing garnet skarn, forming disseminated Mo ores; d—Garnet skarn with molybdentie and
epidotization in quartz vein; e—Chalcopyrite and molybdentie assemblages replaced by pyroxene and calcite; f— Ag—bearing minerals
developed among magnetite; g—Actinolite replaced by magnetite; h—Chalcopyrite developed among diopside grains; i—Pyroxene skarn with
hedenbergite, diopside and minor garnet.Mag: Magnetite; Ccp: Chalcopyrite; Mo: Molybdenite; Grt: Garnet; Ep: Epidote; Qtz: Quartz; Cal:
Calcite; Act: Actinolite; Di: Diopside; Hd: Hedenbergite
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Table 1 Description of the molybdenite samples
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Table 2 Certificated values and analytical data of Re—Os isotopes for standard sample HLP

wae/ (1 2.g") w (*FT0sV(ng.g™) AR Ma

Y% J5RY: 44 B (o) | WSEME B | WM AR | WEl A
120209-19 HLP 0.01001 262.0 2.1 606.4 5.1 220.7 3.1
GBWO04435 (HLP) 283.8 6.2 659.0 14.4 221.4 5.6
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Table 3 Re-Os isotopic data of molybdenites from the Shilu copper—molybdenite deposit

P w(Rel(pg.g") w(if Os)nggh)  w(*Re)/(pggh w (F0s)/(ng.g") BRAERS Ma
WEE 26 W 5EH 26 W5E (4 26 W5E (4 26 Wl 26

SL-30 0.01033 108.1 0.80 0.2572 0.12 67.94 0.52 117.8 1 104.0 1.5
SL-31 0.01058 85.18 0.63 0.0253 0.11 53.54 0.40 93.12 0.93 104.3 1.5
SL-7 0.01018 218.9 0.16 2.8523 0.14 137.59 0.10 239.3 2.1 104.3 1.5
SL-11 0.01034 536.1 0.45 0.2237 0.04 33.69 0.28 58.75 0.54 104.6 1.5
SL-25 0.01026 121.4 0.97 0.1715 0.07 76.28 0.61 132.97 1.1 104.5 1.5
SL-10 0.01055 60.24 0.52 0.0066 0.02 37.86 0.32 79.7 0.6 126.2 1.8
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Fig.4 Re—Os isochron diagram of molybdenites from the
Shilu deposit in western Guangdong Province

A (94.610.4 Ma) , A HIWT 20 A P il e A 4
AT W40 2h P R 2R 208, 2RI e =0T
X ARG A AL T T 201~ 277 Ma Z [RIF Rl
FEBTH 154~ 163 Ma Z [1) B HF He 214 Ji 174 4 18 2 46
J 80~120 Ma Z [R5k A 3 A~ By B i) 44 i v fh ik
AT UL A P e o PR 2 A B8 PG A P
ANMERTHLIX 28 B HbER 31 g 2415 Friso20 B
SRS R T AR R AR IRATE K,

B EHATHENARE S AHELBERAR
HMAANRHKA XFSHE, FHANAIELT
BEENBEEL, Ak —FRTEORHA,

S % 3Lk (References) :

i ] %:?::c WAL, RNk, 5. 4T A B HB T M A
Ip 25 43 A BUAEE )] HUBT% R, 2011, 85(5) :636—658.
Mao Jingwen, Chen Maohong, Yuan Shunda, et al. Geological
characteristics of the Qinhang (or Shihang) metallogenic belt in
South China and spatial —temporal distribution regularity of mineral
deposits[]]. Acta Geologica Sinica, 2011, 85(5):636—658 (in Chinese
with English abstract).

(2] B0, BT, SRR, % 2 TR HLIK o £
BT Bl 3 F LRI L), 7R, 2002, 21(3) :254-269.

Cai Minghai, Zhan Mingguo, Peng Songpai, et al. Study of
Mesozoic metallogenic geological setting and dynamic mechanism in
Yunkai area[J]. Mineral Deposit, 2002, 1(3):254 =269 (in Chinese
with English abstract).

[3] ZEiikAe, FEIDLSC, XU, A5, S04 B AU L TR A S B

W = T A R AL R M BT AR A2 ). Bk AR 2%, 2000, 29

[4] S8, M /NE. TR A IR TR L

105 A
104 4
103 A

102 A

Wid by data-point errors only

Mean 104.34 £0.66 Ma [0.63%)] 95% conf
101 4- MSWD = 0.095, probability = 0.98

100

B 5 1 SR RE AT B R e—""Os Al INALF- 2 14

Fig.5 Weighted average of "Re—""Os model age of
molybdenites from the Shilu deposit in western Guangdong

Province

(6):513-520.

Li Xianhua, Zhou Hanwen, Liu Ying, et al. Mesozoic shoshonitic
intrusives in the Yangchun Basin, western Guangdong, and their
tectonic significance: | .Petrology and isotope geochronology [J].
Geochimica, 2000, 29 (6):513 =520 (in Chinese with English
abstract).

— A1 AR B R
FEAE[). BRAEE S TR, 2011, 25(3):201-208.

Wu Jian, Zeng Xiaohua. Geological characteristics of Nanshan
Bengkeng —Shiwu lead — zinc —copper —tin deposit in Yangchun
Environment and

City,Guangdong Province [J]. Resources

Engineering, 2011, 25 (3):201 =208 (in Chinese with English
abstract).

TR, BTN, MREIR . AR B AR f i
b A E SRR [ o A B2 B
I, 1985, 10:59-72.

Ma Daquan, Zhao Zijie,

— IR LR
BB O WE 5

Lin Huikun. Petrologic features and
genesis of xenoliths in Gangwei and Shilu type granitoids from
Yangchun basin, Guangdong Province [J]. Bulletin of the Yichang
Institute of Geology and Mineral Resources, Chinese Academy of
Geological Sciences, 1985, 10:59 =72 (in Chinese with English
abstract).

SRDCAT. BHAR AT e () B PR R 28 780 Rl £ 43 ).
PSR AR, 2008, 10:62-65.

Zhang Xinggi. The discussion on genetic type and mineralization of
Shilu Cu—Mo deposit in Yangchun basin [J]. Chemical Engineering
and Equipment, 2008, 10:62 —65 (in Chinese with English
abstract)

PN, LR, . AR B AR A S M R AE S R R
0. E%B%EE‘I&, 2008, 5:106—109.

Sun Baode, Chen Houcheng, Chen Gong. Geological characteristics
and metallogenic regularity of Shilu copper deposit, Yangchun in

Guangdong Province [J]. West —China Exploration Engineering,



1612 T fl i Jit 2012 4F
2008, 5:106—109(in Chinese with English abstract). 2329-2338.

[8] THeA:, B, ARG AR IRAR At Ak e R R AL R it Mao Jingwen, Xie Guiqing, Guo Chunli, et al. Large —scale
FHLERILATRSE ). | AR MBI, 1988, 13:1-10. tungsten —tin mineralization in the Nanling region,South China:
Yu Jinsheng, Gui Xuntang, Li Peizhong. The research on iosotpe Metallogenic ages and corresponding geodynamic processes [J].
and trace element geochemistry of granitoids in Yangchun basin, Acta Petrologica Sinica, 2007, 23(10):2329-2338(in Chinese with
Guangdong Province [J]. Guangdong Geology, 1988, 13:1—10 (in English abstract).

Chinese with English abstract). [19] BHEIC, WL, W&, 5. L X b AR R Z AR RN 2

[9] MR, XA, ARG A B 2% (M), BRI, [ Ml TR A= SIAT IR PREE (). ma A b B4, 2008, 14(4):510 —526.
Rt 1999, 122—125. Mao Jingwen, Xie Guiing, Guo Chunli, et al. Spatial —temporal
Zhai Yusheng, Deng Jun, Li Xiaobo et al. Essentials of Metallgeny distribution of Mesozoic ore deposits in South China and their
[M]. Wuhan:China University of Geoscience Press, 1999:122—125 metallogenic settings [J]. Geological Journal of China Universities,
(in Chinese with English abstract). 2008, 14(4):510—526(in Chinese with English abstract).

(0] BT, Bk, MR A5 T 7R B DX 2 4E B 2 28 0 B — [20] B350, WHHETY, B, AR AR M DX b AR A e R AR
B AR IR 28 AR B R RAR ). o D b R 2 e B L A U], BB I, 2009, 55(3):347—354.

PTG, 1985, 10:89-97. Mao Jingwen, Xie Guiging, Cheng Yanbo, et al. Mineral deposit
Zhao Zijie, Ma Dashuan, Lin Huikun, et al. Rb—Sr and O isotope models of Mesozoic ore deposits in South China [J]. Geological
characterisitic and genesis of two tpye granites in Yangchun distict, Review, 2009, 55(3):347—354(in Chinese with English abstract).
Guangdong province [J]. Bulletin of the Yichang Institute of [21] Yuan S D, Peng J T, Hu R Z, et al. A precise U—Pb age on
Geology and Mineral Resources, Chinese Academy of Geological cassiterite from the Xianghualing tinpolymetallic deposit ( Hunan,
Sciences, 1985, 10:89—97(in Chinese with English abstract). South China) [J]. Mineralium Deposita, 2008, 43:375—382.

[11] WAEAR. AR B0 BH A I A 2 A A A B 1 S 3t [22] Yuan S D, Peng J T, Hao S.et al. In situ LA—-MC—ICP—MS and
ﬁ*ﬁ&ﬁiﬁﬂ{ﬁm oS IE BF, 1988, 34(6) :544—551. ID—TIMS U-Pb geochronology of cassiterite in the giant Furong
Pu Zhiwei. A statistical analysis of the petrochemical data of the tin deposit, Hunan Province, South China: New constraints on the
magmatic rocks in the Yangchun downfoulted of the south China timing of tin—polymetallic mineralization[J]. Ore Geology Reviews,
metallogenic belt and their genetic interppetation [J]. Geological 2011, 43: 235—242.

Reviews. 1988, 34 (6):544 —551 (in Chinese with English [23] XAk, SRR 58, NOHE, 45 I R O O SR 0 R HE 4H
abstract). Re—Os [ A2 3 M AE B o Bzt L[], A A 2= 4, 2012, 28(01)

[12] Stein H J, Markey R J, Morgan ] W, et al. The remarkable Re—Os 28—37.
chronometer in molybdenite: How and why it works [J]. Terra Yuan Shunda, Zhang Dongliang, Shuang Yan, et al. Re—Os dating
Nova, 2001,13:479 —486. of molybdenite from the Xintianling giant tungsten —molybdenum

[13] 2, Fh22dl ) Jm SR KIBURIE 1™ Re—Os IR 2 KM 4 deposit in southern Hunan Province, China and its geological
K wos BB )). 07 R, 2009, 28(5):707-712. implications[J]. Acta Petrologica Sinica, 2012, 28(1):27— 38 ( in
Li Chao, Du Andao, Ju Wenjun. Decoupling of Re and Os and Chinese with English abstract).
migration model of "Os in coarse—grained molybdenite[J]. Mineral [24] Bhr v, B, N7 SC, A5 BV — R AR AT Al FE Bk T0UH SR R L
deposit, 2009, 28(5):707-712. AP A2 R 5T L)), 07 R, 29(3) :395—404.

[14] Shirey SB and Walker RJ. 1995. Carius tube digestion for low — Zhong Lifeng, Xia Bin, Liu Liwen, et al. Metallogenic
blank rheniunr —osmium analysis [J]. Analytical Chemistry, 67: geochronology of Yuanzhuding Cu —Mo deposit in western
2136—2141. Guangdong —eastern Guangxi metallogenic belt and its geological

[15] Du A D, Wu S Q, Sun D Z, Wang S X, et al. Preparation and significance [J].Mineral Deposits, 29 (3):395—404 (in Chinese with
certification of Re —Os dating reference materials: Molybdenite English abstract).

HLP and JDC1[J]. Geostand Geoanal. Res., 2004, 28 :41— 52. [25] Z=EmkAE, WEG AL, ek, AL T2 20 LA K AR R 2 b BR 1

[16] Smoliar M I, Walker R J, Morgan ] W. Re—Os ages of group IIA, . HERALE, 1997, 26(2) :14-31.

IIIA, IVA and VIB iron meteorites [J]. Science. 1996, 271:1099— Li Xianhua, Hu Ruizhong, Rao Bing. Geochronology and
1102. geochemistry of cretaceous mafic dikes from northern Guangdong ,

[17] Stein H J, Markey R J, Morgan J W, et al. Highly precise and SE China [J]. Geochimica, 1997, 26 (2):14—31 (in Chinese with
accurate Re —Os ages for molybdenite from the East Qinling English abstract).
molybdenum belt, Shannxi Province, China[J]. Economic Geology, [26] Tker e, B4 A, Reilly SY O, VG EL K -1R AR
1997, 92.827—-835. T Bl B R X)), TP EERE (D ), 2006, 36(7):601—617.

(18] B3t 3C, YT, WA, 5. F & b X R MRS 8 2 42 s i Geng Hongyan, Xu Xisheng, Reilly S Y O, et al. The Cretacous

FEHT O™ B BR R 3t Bk 2l g 235 3¢ )], A R, 2007, 23(10):

volcanic and intrusion in Western Guangdong Province, and their



£ N BN BV A HAH T IR Re—Os [R v 28 A1 i 1 M i B X 1613

geological implicaion[J]. Science in China(D Series), 2006, 36 (7): 129—137( in Chinese with English abstract).

601-617. [29] Taw3C, W, e, A5 AR b X AR AOCHLR i 1R
[27] mi S0, ek, PRI U, A5 S Y 3% B A U R 09 R Ak 2 A A EZ B AR )]. MRk, 2004,11(1):45 —55.

TE R RBFIE)]. & A F M, 2005, 21(6) :1645—1656. Mao Jingwen, Xie Guiging, Li Xiaofeng, et al. Mesozoic large —

Gao Jianfeng, Ling Hongfei, Sheng Weizhou, et al. Geochemistry scale mineralization and multiple lithospheric extension in South

and petrogenesis of Liangyang granite composite,west Guangdong China[J]. Earth Science Frontiers, 2004, 11(1):45—55.

province [J]. Acta Petrologica Sinica, 2005, 21(6):1645-1656( in [30] # KA, HedkaR, A A5 e g i X AR AR Lk A A T R

Chinese with English abstract). B H 5 s o6 R WP M T )). 5 R ML, 2007, 26(2):
[28] Z=thge, AR M. ) A< i HE T 240 Ar—Ar 4R 0% K HOB BT R L 139—-152.

IR (A SR BR2ERD), 2011, 50(1):129—137. Hu Ruizhong, Bi Xianwu, Peng Jiantang, et al. Some problems

Li Chuan, Zou Heping. The Ar—Ar Age of the Nanxiong Fault concerning relationship between Mesozoic —Cenozoic lithospheric

Zone in Guangdong Province and Their Geological Significance[]]. extension and uranium metallogenesis in South China [J]. Mineral

Acta Scientiarum Naturalium University Sunyatseni, 2011, 50(1): Deposits, 2007, 26(2):139—152(in Chinese with English abstract).

Re-Os dating of molybdenite from the Shilu Cu(Mo) deposit in western
Guangdong Province and its geological implications

ZHAO Hai—jie"?, ZHENG Wei’, YU Zhang—fa’, HU Yao—guo*, TIAN Yun’

(1.College of Earth Science and Resources, Chang’an University, Xi’an 710054; 2. MLR Key Laboratory of Metallogeny and Mineral Assessment,
Institute of Mineral Resources, CAGS, Beijing 100037, China; 3. China University of Geosciences, Beijing 100083, China;
4. Guangdong Geological Survey, Guangdong, Guangzhou 510080, China;
5. Guangdong Nonferrous Metal Geological Bureau, Guangdong , Guangzhou,510080, China)

Abstract; Located in Yangchun basin of western Guangdong Province, the Shilu deposit has developed oxidized
Cu and skarn Cu—Mo ore bodies. The skarn ore body genetically is associated with the Shilu granodiorite. Direct
Re—0Os dating of molybdenite collected from the skarn ore bodies in the Shilu deposit was carried out to better
understand the age of mineralization. The results show that the five molybdenite samples from quartz—vein—type
ore have "Re—"YOs model ages ranging from (104£1.5) Ma to (104.6+1.5)Ma, with an average of (104.3410.66)
Ma and an isochron age of (104.1+1.3)Ma, consistent with the age of the related granodiorite (1071+0.72Ma),
which implies that the mineralization took place in the early Cretaceous. Based on previous studies, it is suggested
that the Shilu skarn Cu—Mo deposit was formed later than 50Ma when the Jurassic Cu—Fe deposits in Yanchun
basin were generated, thus belonging to the large—scale Cretaceous mineralization in South China. It was formed
in a lithosphere extension tectonic setting, which was different from the setting of the Jurassic Cu—Fe deposits in
this area.
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