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Abstract: Molybdenite occurring widely in metal deposits has been considered to be the most ideal target for
directly dating deposits due to its high content of Re and Os and low content of common Os. However, it is very
difficult to collect enough pure molybdenite grains for dating in many types of ore deposits due to its fine-grained
mode of occurrence and low content. As we know, the Re and Os are chalcophile and siderophile elements, and
they would be concentrated mainly in sulfide minerals rather than in silicate mineral crystals. So it is theoretical-
ly feasible to determine Re-Os age directly by using molybdenite-bearing whole rock samples. To examine this
idea, the authors chose age well-constrained Dexing porphyry copper orefield as a case study. In the study, five
molybdenite-bearing rock samples were collected from drill holes in the Zhushahong deposit for Re-Os isotopic
analysis. As a result, the five samples yielded a high-quality isochron age of 172.6 =2.6 Ma, which is the same
with previously reported Re-Os age of the deposit obtained by using pure molybdenite samples. This shows
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that directly dating molybdenite-bearing wholerock samples is not only feasible but also reliable. Additionally,

the Re-Os age of molybdenite the authors reported in the study is in accordance with the zircon U-Pb age of ore-

forming granodiorite porphyry, implying that the mineralization and the porphyry intrusion are genetically relat-

ed to each other. The previous Rb-Sr ages and K-Ar ages of the deposit do not coincide with the Re-Os age and

the U-Pb ages, which might be caused by the late hydrothermal alteration and thermal events that damaged or

reset the Rb-Sr and K-Ar isotopic systems.
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Fig. 1 Generalized geological map of the Dexing porphyry Cu orefield
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Fig. 2 Microphotograph of molybdenite in the Zhushahong porphyry Cu deposit
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a—molydbenite associated with Cu-sulfide in quartz vein; b—wrinkled molydbenite in quartz vein; Qtz—quartz; Cpy—chalcopyrite;

Bn—bornite; Chc—chalcocite; Mo—molydbenite
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Table 1 Mineral composition of molybdenite-bearing rock examined by X-ray crystalline powder diffraction
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Table 2 Re-Os data of the molybdenite-bearing rock of the Zhushahong deposit
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Fig. 3 Re-Os model age weighted average of the
molybdenite-bearing rock samples
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Fig. 4 Re-Os isochron age of the molybdenite-bearing

rock samples
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Fig. 5 Metallogenic and diagenetic ages of three deposits
in the Dexing porphyry Cu orefield
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R4 Rb-Sr [F A 25 48 5 1) 35 P13 B 4 v

(~500C ), # 1L M HF H Re-Os 4 & (Suzukis
1996, {H /& Rb-Sr 14 54k & 52 1| ol A2 15 H 1 5%
AR A T AR S X BEA T N KT AR & B 1=
AR ) Rb-Sr 4 R BRI, 1467 SrEAE AR A 1A
DAY RS ) 2 i S B 5 T v R 9440705~ 0. 711)
(TR, 2002), P B4 58 8 4k b I B 254
M 4587 Sr {5 (0.704 4 ~0.704 7) C E 35, 2004) .
X — LA ) T v 3 B AR IS S G0 3 v A v T8O 1
BRI a7 Se/80 Se) Wt A4 I N, 76 7H 5 Rb-Sr 4 8
IS, 234358 73 A0 oK ST Sr MEAE A 28 P9 3488 0 TR 12 Rl DA
T, FETIRF R K o

K-Ar 225 FH 8 50 W0 16 J b il B IR, G 28 =
RE 373 +21°C, #4108 230 + 18°C (Faure, 19860,
IRF% 5 %2 2 Ja WA (05 i, R 3 A RO AR
B R AR AR B TN KB A K Ar AF 68 1T B8 S It
T EREEAH SR, Wil T AR
Jei 1 — AR PR Cln A kAR )

6 45k

(1) RIS A A FE S AT Re-Os 7€ 473
WS SE bR B RIAT I, S5 A0 oy BV AN T 4
W™ Re-Os 73 (19 52 W L 480, [A) IF 38 B AR o i) 46 7
fERBER L . 2 BN R 2R R HOMEEHTT Re
BB IR PR, 3 R 9 N T AR B TR R ()
FGPROME R, LA 8 B PR 3 W R A T 4l e 4
o B AR i ol 46 B I3 S LA AP T TR N

(2) MR 4 1R B AR 200 RS LA O 1 3 1
B H AR 3RA3 T 172.6 £2.6 Ma 1) Re-Os 55
INFZGAE WS, S5 [ SKIAT IR ) B A RS AR R 2230
FE A — S0, R I A, 5 30 % 1 0 B 1) B 2 N AR S A
U-Pb FAHY) 2, YA XA B 1) 3 N IR S T
A RRAT, LA 5 8742 AR B AR G

(3) X BE 2 A R 1) Re-Oss U-Pb FF ¢ 5 2
HWYFA Rb-Sr Al K-Ar fF i A — 2, I
DRI J AR AR B A A I R BUE T Rb-Sr Al
K-Ar [FIf7 Z K FR o
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