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Abstract

The Dexing porphyry copper orefield is the largest porphyry Cu system in eastern China. The metallogenic
process and genetic mechanism, of Dexing copper mine have always been a hot issue which have aroused much
interest among geologists. Previous studies have reached a consensus on the alteration, minerogenetic stages,
characteristic of fluids and petrogenetic age. However, its metallogenic age remains controversial. In order to fur-
ther determine its metallogenic age, the authors first carried out the Re-Os isotopic dating of pyrite. Four pyrite
samples were rejected for their extremely low content of Re, wide range of model ages and large errors. The re-
maining six pyrite samples belong to low-level highly radiogenic (LLHR) sulfides, characterized by Re content
between 10.58%107 and 102.59%107, low common Os content (0.0054x10°~0.0113%x107), relatively high content
of "Os (0.019x10°~0.177%10°) and Re/Os ratios (4406~73 422). The average Re-Os model age is (165.3+2.3)

* RSO R FE ST SR TR (GRS 12016 YFC0600206) 5 A SRAFHE R4 (G5 :41772063)F1 b B 285301 H (95 : 12120114034601)
A%

W—rEETN 2 R, 40,1990 4RA4 IR T RSBk . Email: lilinjuedu@163.com

*OEIER i 55,55, 1963 AR B, NFTRAESE . Email: peini@nju.edu.cn

Wehi HHH 2018-06-09; i ul H T 2018-10-15, % LISt .



378 Hoell 25 ORISR R BE A BB ERAT Re-Os R0 38 58 4F S HH B3 L 1169

Ma (MSWD=1.04), indicating that the porphyry style Cu mineralization occurred during the Jurassic period. The

Dexing copper mine was probably formed in the geological background of intracontinental extension.

Key words: geochemistry, pyrite, Re-Os isotope , metallogenic age , Dexing porphyry copper orefield
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Fig. 1

Simplified geological map of the Jiangnan orogen in South China (a, modified after Wang et al., 2008)

and sketch map of the Dexing ore district (b, modified after Wang G G et al., 2015)

1—Neoproterozoic Shuangqiaoshan Group epi-metamorphic phyllite; 2—Middle Jurassic Ehuling Formation volcanic rock;

3—Middle Jurassic daciti¢c porphyries; 4—Middle Jurassic granodiorite porphyries; 5S—Middle Jurassic quartz

porphyries; 6—Deep fault zone; 7—Fault; 8—Synclinorium; 9—Anticline; 10—Deposit
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Fig. 2 Geological map of Dexing porphyry copper orefield and sample location
(modified after Wang G G et al., 2015)
1—Neoproterozoic Shuangqioashan Group epi-metamorphic phyllite; 2—Middle Jurassic granodiorite porphyry;

3—Anticline; 4—Syncline; 5—Fault; 6—Alteration boundary; 7—Potassic alteration;

8—Phyllic alteration; 9—Propylitic alteration; 10—Sample location
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Fig.3 Representative specimen photos (a, b) and reflected light microphotographs (c, d)

for pyrite Re-Os isotope sample in the Dexing porphyry copper orefield
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Table 1 Re-Os isotopic data of pyrite from the Dexing porphyry copper orefield
i w(Re)/107° w( 0s)/107° w('¥Re)/107 w('870s)/107° R AER/Ma Re/Os
MEE 1o MEf 1o MEME 1o WEE 1o MsEE 1o ERIEH
SEIF LI RIRE A
14TC181 1058 034 00113 00017 662 021 0019 0001 1735 80 4406
14FTW153 3092 042 0.0059 0.0021 1935 027 0056 0.001 1722 44 24543
14FJW 148 2455  1.87  0.0054 0.0006 1537  1.17  0.042 0.001 1650 3.0 21439
14FTW111 83.75  2.66  0.0058 0.0010 5243 1.67 0.145 0.002 1657 18 68070
14FTW114 5755 092  0.0058 0.0009 36.02 057 0098 0001 1623 24 46850
14FJW108 10259 2.84  0.0066 0.0014 6422 178  0.177 0004 1649 3.6 73422
w(Re)ILFE M
14TC211 092  0.09 00117 0.0056 058  0.06 0.004 0000 3809 267 370
14TC296 105 0.02 0.0051 0.0008 066 002 0003 0000 240.0 123 971
14TC417 208 006 10769 0.0018 130 0.4  0.007 0001 3004 207 1288
14TC446 0.05  0.03 05007 0.0071 003 021 0001 0.000 21926 2788 32
184
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| @ 176
S 0.12f ‘ 172
<0.08F 168 - T T
0.04 = t=(162.746.9) Ma I J
L HE *0s=0.0015+0.0024 1601
ray | . | MSWD=0.48 | =(1653+2.3) Ma
0-00, 20 40 60 80 156 MSWD1.04
Ww(¥Re)/10°

4 FEMBESHE H BT Re-Os A1 R SR LAR RS () HUIMBCT BRI (b)
Fig. 4 Re-Os isochron age (a) and Re-Os weighted average model ages (b)

of pyrite from the Dexing porphyry copper orefield

TENLBE A H S A5 A 2R 5T R 22 v [ it
e BEF I RO KA ROk FE X IX 3RS T R
BUA AT AR BE . ASUISE (1983 )il i 4 A4
) K-Ar  Rb-Sr [F] 3 28 15 2 48 <) N BE A 19 45 i 45
AR A 172~112 Ma, A7 JE N K B3 7 118 S sp 2R A7 0%
193~96 Ma., Hi T4 800 ¥ 1) K-Ar F1 Rb-Sr £} [4]
T FE ARG, S SV Uk Y PR I A8 25 R BUA R ) Rb-Sr
HTK-Ar [A] 43 25 A £ A 105 30 Rb-Sr A1 K-Ar [F] i &
AR AN REMERN AR SRS A AR IS . B A M AR
FE AN Gy 22 B AR 52 T LU U-Pb R &R B R

o

FEAR 5 (900~1100°C ) , B IL , #5471 U-Pb [Al {7 R ik
AL DLAR AT A 19 2 A 42 A0 4F 1% (ClIfE, 1985; Lee et
al., 1997) . Wang % (2006) . Liu % (2012) . Zhou %
(2012a) Fll Wang G G %5 (2015 )38 i 4% 47 SHRIMP 1§,
LA-ICP-MS U-Pb 5 4545 B 1L i N K BEA YA
172~170 Ma, Li%F(2013) 1= F1] 45 (2018 )i ok 55 A1
SHRIMP 5, LA-ICP-MS U-Pb & 445 3| [N K By 45 1Y
AR R 168~166 Ma, iR EE 5 4 4 HH Y Y 5 3K
TG sh & HEAER Y 42(172~166 Ma)

Guo 45 (2012) . Zhou % (2012a) . Hh M 7+ 45
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(2015) Fl1 Li %5 (2017 )3 i #E4H B Re-Os [Al i R I Jig
BT ARG, T S AT B iy AR 2 i
25171 Ma, R HEEH T Re-Os 4FE 18 24 % 4F vl 4
1o, AT BE e, AR AR o027 3 B2 R TR AR (4 1
AT REAS J2 A T2 B 7 9 (Li et al., 2013) . Li %
(2013 ) 38 i<k 4 87 A0 AH S 1 5 JK A7 A 42 2147 ID-TIMS
U-Pb & 4, 4k Wi i 7 fb s e T 4R 0 Ak, BE 25 8 7k
A A 165 Ma, A1, Zhou %5 (2012b ) 18 1o P 55
A1 U-Pb E - 45 SIS BE A 40 0 F P v] BE A7 AE 11 2
28 LT S (106~100 Ma) .

B )RR AR 6 MR Re & 1Y R HE
i WA 2 AR R AR R O 172.2 Ma AT 173.5
Ma, H 4y 4 A G B4R % LB AF 5, Ol 165.7~
162.3 Ma. Hif AT B FE 4 Hb X AR <) TN B R
BB Re-Os AR 20 171 Ma, 5 AR 2 1 5 4™
FE SR AR Y — 20, EPR A GBS L B
UG IR B B T i 25 5 AR/ 38 /N T 1~2 My
(Von Quadt et al., 2011) . ASUHFFT 925 ALK /R T
TELHR A8 R AR R =4

Xof A AT 0 A A2 1) BT O AEAE 2 BT
BEME 55 —Fh oo prilil B R 22 X E R T
HOPRHTRE i Re B HEE (R THEEHA Y Re 7 1,
Ut , BB A Re-Os 148 2 Bl /N A4 TR) 457 25 4 1l
FE TR ZE ] RE 2 7 AR BRI AR I R 22 5 5 T
REME R A3 A o Bk T RE 2 ) 1 5 PR b AR
5, BB 2R (~171 Ma) 2 )5 W i ih 28
(A S 35, R R AT AT ] G AN BE A o
A BE A ~165 Ma [N By 25 XF I A4 BRI AR (42 404
A K A TIMS U-Pb 4E 1% F1~165 Ma) 5 # 4y 104.3
Ma PR i AR 1 o 25 L ITaR AR SO ) i R Bk
W™ Re-Os 7 4 1B S T8 2440 0 S (R 5L B ] oy
171 Ma, J& A $GR 1oh A8 X5 BB Bk R /N ag Bk — 4
52 R HRES

AR P A A 1 B ) 2 AT R AR B 3
ol 4y Ry 325 flf fE AR A (Hsii et al., 1988) ;@)
A ABE R 55 7 55, 19965 WFRE T 45, 2001) ;B 1y
KA o Izanagi Hi LR A5 7Y (Zhou et al., 2006
Li et al.,2007;Sun et al., 2007) ., H R #4244 2%
i 5 52 0 SRy Tl OROF T AR A RS A (R R SRR,
2011; Jiang et al., 2015; Wang G G et al.,, 2015) .
Wang 55 (2016 ) DAy v 4k 27— R 7 A op T4
21 A N D s e R AR ) o s G Ay N e 2

) (Engebretson, 1985) , F H I i Al B 22 % ]
S NW 1] 8% NNW [1] (Goldfarb et al., 2007; Seton et
al., 2012).

AR SCN AT AT T, 25 W T A
B AT B AR A Fp AR 2 i R R AR AR IR Al e
PG AR oh B AR R AR B 2 T T S A R 9 3l K il 1
GRCA SR S, PT BEA Fh 0P135 40 085 A e o A
M ZE~110 km AR (Tatsum et al., 1995), {H2, J&
JITREC AL B T 4 m N Bl TG4 T R AEAE TR
W24 (N5 AR AL R 2 ) (Zhou et al., 2006; He et al.,
2010; Wang et al., 2012) . VRIBIZLAIE 1L T B4
FAHT, 3T R A A5 A T PN Bl ) e 0 L DX R A B4R
B I X e ABRCE % 4 (Chen et al.,
2005; R4 9)%,2008; He et al., 2010) , FEIT#E 4L
Wi, FELBE A AT LN RO 6 i N B2 A e A K
Bra KA E T Rl B R R T B AR LT
e AT R v L2 SR R & R A A
(Wang G G et al., 2015) HRUT 8K B 4EH0 /-6 Y i T
T B 1 1) R B 58 T IR (R B I B
FH ) HK LI AP  ,

6. %45 &

(1) FEEIE ] B PN B R SRy A1 v O
PERCH Os Ak 4 , B8k~ Re-Os JINTACE S4B 20AF i
9(165.3+2.3)Ma, Ui W H B 1 H] A A= 7e AR 2 i

(2) BB 55 AT BETE BT iy AT Al AR o
) J2E R A5 0L 5 M IS 1 iy PR iR b B 5, A ki 9L ER
BB ST,

& EPAN T AT 2T PG R B A PR
28 TR BREL AT ARBOME v S T AR 2R I TR
R R AR R/ TR A B s A B . SE 58
AR PSR T E R B R AL 2 W I R R
s B R S s S I /N SCE I
TE M — IR Il
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