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Molybdenite Re-Os isotopic dating and zircon SHRIMP U-Pb and Hf isotopic
compositions of the Mujicun porphyry deposit
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Abstract: The Muyjicun porphyry copper deposit is located in northern Taihang Mountains of North China Cra-
ton (NCC). The precise SHRIMP U-Pb dating and Hf isotope of diorite porphyry show that diorite porphyry
formed at 142.0 £ 1.5 Ma. The diorite porphyry has the eHf(z) value of —21.2~ —17.9, corresponding to
S model ages of 2.3~2.5 Ga and having similar Hf isotopes to the gabbrodiorite with eHf(#) of —19.6~ —
15.3 in Wanganzhen complex. Re-Os isotopic dating technique for molybdenites collected from the porphyry
type ores in the Mujicun porphyry Cu deposit was applied to confirm the age of mineralization. The Re-Os dating
of five molybdenite samples from porphyry-type ore yielded Re-Os model ages ranging from 144.5 to 145.5 Ma,
with an average of 144.8 £ 1.4 Ma, and the isochron age is 145.3 + 2.2 Ma, representing the metallogenic
age of the Mujicun porphyry copper deposit. The interaction of crust-mantle materials is crucial to the formation
of the Mujicun porphyry copper deposit. Mesozoic lithospheric extension might have induced the melting of the

enriched lithospheric mantle in response to the asthenosphere uprising for generating these intermediate-acidic

Yk HER: 2015-02-06; f&ITHEA: 2015-06-13
BEE&ME: BFESEMMAETF973 71 (2011CB403100)
TEEEN: HEBO985- O, B, R4, 17 KRE L, E-mail: shenzhichaol042@163. coms



5 4 34 HA A%

T JEAR A BEA S0 AT Re-Os /EHE S B BLAE AT U-Pb /EEM Hf [FAL R4 R 527

rocks in the region.
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Fig. 1

Geological map of the Wanganzhen complex [ modified after Gao ez al . »
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Fig. 2 Geological map of the Mujicun porphyry deposit (modified after Gao Yongfeng ez al.» 2011)
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a—molybdenite veinlet developed in porphyry ores; b—molybdenite in quartz-molybdenite vein developed in porphyry ores;

c¢—disseminated molybdenite developed in porphyry ores
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Fig. 4 CL images of zircons from diorite porphyry (the red line circles represent the laser ablation for zircon U-Pb analyses,

the yellow line circles represent the zircon Hf analyses)
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H Vervoort and Patchett (1996)
eHf(#) values of gabbrodiorite after Shen er al. (2015); the field of
EMI mantle source after Yang et al. (2006); also shown for com-
parison is the Hf isotopic evolution line of the Archean LCC rocks with
Srwm= —0.72 Cafter Vervoort and Patchett, 1996)
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KENEHBEE R S/ Y Al Ak T 3 8 3508 v
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Table 3 Re-Os isotopic data of molybdenites from the Mujicun porphyry Cu deposit

Gy 121029-7 121029-8 121029-9 121029-10 121029-11
JsHE 4 ZK8001(455-464)  ZK8001(474-485)  ZKS8001(465-471)  ZK8001(492-499) ZK7604(473)
B () 0.002 02 0.002 07 0.002 15 0.002 05 0.002 06
R/ 106 MQﬁ;&{ 163.33 388.94 179.33 409.04 304.25
AN E S 1.4 4 1.9 3.3 2.7
o 000/ 10 mwiﬁi 0.1073 0.436 6 0.2184 0.3169 0.2778
) AN E 0.2362 0.3346 0.213 0.1444 0.3751
o (R)/ 106 WQﬁéﬂih 102.66 244.46 112.71 257.09 191.23
AN E S 0.9 2.5 1.2 2.1 1.7
o (500/10-6 iﬂﬂi‘{ﬁ 247 593 272 621 461
) AN T 2 5 2 6 4
I WrEE 144.5 145.5 144.6 144.7 144.6
PR s 2.1 2.2 2.3 2.1 2.1

RN BEE T TR S Ph [FA7 FFEE R
S AL ZE AT 0.4%0 ~ 2.6%0 Z 8] (Dong et al .
2013), H A7 & J5A% R AE 0 ~ 3%0» Ohmoto and Gold-
haber, 1997) H.7& 75 2 A [ A7 22 R A a1 A (o
~5%0> Ohmoto and Goldhaber,> 1997); K5 & Pb [A]
P2 b T g b5 R 5T 2 ), i AT ) oSk 5
ANJEME—, B AT 7R A R IE(Dong et al . » 2013)
BRI IS A . Dong 25 (2013 ) i XF A % A i 1
W He-Ar AN 2 WEF0INA K BT 3 A AT 52 TR &
(RRFAE .

gr LR, S0 AR AR FH AT BE X 1% X I pk B —

T A R A R 1 LA DTk, Mg
AR Bt B et = B g, i HL S O s
JSCAT TR TS )
5.3 R MK NFES

AT B AT A A A 8 (RS iff JiE e &5 1
BRCR K FES, 20115 Dong er al.» 20135 A U
T B B A RSO Y B0 T B R s i
— i, BRARAE 55t A Y R B S AR R LA 2R
FEAECTRT 55, 20100 0 JLARAS B RIZE T, 25 K AE H T
RE K B 1 FH ELAE DTk T e 9 ORI, 2 BE
AR RN 2 RS o R T DU, /& L 4Lk ek
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Fig. 9 Re-Os isochron of molybdenites from the Mujicun
porphyry Cu deposit
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