55055 4 hOE R Vol.50, No.4
2023 4F: 8 J GEOLOGY IN CHINA Aug., 2023

doi: 10.12029/gc20200115001

MBI T TR, R, g, TR MR, JE SO AR . 2023, YLV R DA 2 4 S8 8 R AI T Re—Os AFA L B X L s Bk
B AR R R[], TR, 50(4): 1176—1187.

Lin Ruihua, Yin Qingqing, Xiang Xinkui, Liang Feng, Yang Xiufeng, Wang Tianchen, Liu Heqing, Zhou Wenjun, Zhu Bin. 2023. Molybdenite Re—
Os isotopic age of the Kunshan Mo—W—Cu polymetallic deposit in the Jiangxi Province and its evolution of metallogenic geodynamics[J]. Geology
in China, 50(4): 1176—1187(in Chinese with English abstract).

L EE LRSI £ £ BW K%Y Re-Os FR R EH
XFRAT HEK BN A1 F R BB R

%ﬁﬁélyﬁ}%%hzalﬁ%ﬁgza %%3’4’4&%%1‘[}%I’Ej%ﬁ%zaﬁpﬁn‘]%;zajaifézy%jﬁ1

(1. PARE R R EH TR IEA RS, K2 30018132, 529 4 W )R 5 =& - £ B H—x KPA, T Uit 332100;3. 7 H i
FiA A RRFTPT, B R TR A VER L FoRIFNE.8 EIE, 467 100037 ;4. F B 3 T4 OR300 o
67 100037)

RE. (AR EM RIS L4 BT R TE X R/ E T sk S5, KR s A7 & A7 TR s i P BEZ L
BB AR B . AR I BN B L W—Cu—Mo 24 JB 1 IR Ui AR A ARG HE LI SR, izt R 1 A5 R
A REE IR AAEARSAIE S, RIS XTI RS ™ 5& 2R ™ 4 ORI (AT B 63T, X I RS 2 4 R 4 X ™
WA TR0 43 o (R BRI 38 1A SO R AR 0 2 & @ 0 IR P e T4 Re—Os RV RARAR 497, (IR R £ R |5
IS FARAY 10 PG A S5 B 2R AF 5 27 (148.8+1.0) Ma, MSWD=0.42 , Re—Os JITAEY4F #5247 (148.7+0.7) Ma, MSWD=
0.10 , INECT-HEAFIE 15 S5 I 2R AT I8 A — B, PRIHAS YR BT R A2 HURE il Re—Os IR R 2T . "Re Fil 'VOs S5 I 2
BRI EGE  RIARYCE PR RO AT 4 . B PRI V5 R AR RS IS TAABEIR B = BAE R A R AL R, 556
PRI A ARG S A R R . B LR 2 &80T IR I B Wy i ASE IR 3 |, 25 B R AR 05 Re /AR
(nx107), YEH T REFFEAETR I IR I B I 5 5 T 0 IR I [ 4538 1 3R B Bt A B AR 22 1T iy , T 35 NINE [7]
VRIS 5 56 ) CFF 77 00 T U NEE [1] 7t W24 ) 32 0307 F 3 30 b PAA% S A80y 5 | e Mh 52 ) o & 2B B A J i, T
FCWNIEH DTE B T ABEIR 2B A BEAE S Gtk AR B A REERA CINEER) B BER CAIKEEE D) % — R AR
RN
X # OE B Z 2 ENIR; Re—Os 4 s A7 25 o™ VR 5 V0 Ly s 0 P= St TR s L1 Vv
8l B A (D) RHAMHD Re—Os A ZRAEC2, X R I Mo—W—Cu Z 488 RV T T B BRHR L5 ; () k35 #E
BB Re 9 & BE0E T U0 1R R R A B IR T 2 5 5 (3) S5 U198 17 R I8 b DX ) 94 341 ™
VE A5 e i Ho ek 8l ) 2 A
FE 425 P588.12°1; P597.3  XHRIRE:A  XELHS: 1000-3657(2023)04—1176—12

Molybdenite Re—Os isotopic age of the Kunshan Mo—W—Cu polymetallic
deposit in the Jiangxi Province and its evolution of metallogenic geodynamics

LIN Ruihua', YIN Qingqging"’, XIANG Xinkui’, LIANG Feng**, YANG Xiufeng',

s B HB :2020-01-15; BB HH#A : 2020-05-31
ELWHE : P EHFRNE R H (DD2016005234) 1744 M) 435 H (20160010) FIVLPE 4 ML Jm 3 H (@b 5[2016]98 )& 5E 0
EEE ARBUE, 5 19824748 i TR AR IR &2 AR 7= B SR 5T 3 E-mail: 53630996@qq.com,
BIRAES 0T3S, 5, 1963 4R A4, B P P TR, IV [ A 7= ot DX 3l 8l e R AIF A ey S0 T4 5
E—mail: 1178852439@qq.como

http://geochina.cgs.gov.cn H1[E 1T, 2023, 50(4)



504 S A MRBURSE VTR ILAHES I 2 G R RESHT Re—0s 4RACS N U HuBR 3 1 22 fb i s 1177

WANG Tianchen®, LIU Heqing’, ZHOU Wenjun’, ZHU Bin'

(1. Sinosteel Tianjin Geological Academy Ltd, Tianjin 300181, China; 2. No.916 Geological Party, Jiangxi Bureau of Geology and
Mineral Exploration, Jiujiang 332100, Jiangxi, China; 3. MLR Key of Metallogeny and Mineral Assessment, Institute of Mineral
Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 4. China Deep Exploration Center, Chinese Academy
of Geological Sciences, Beijing 100037, China)

Abstract: This paper is the result of mineral exploration engineering.

[Objective] Kunshan molybdenum polymetallic deposit is located in Xiushui County, Jiangxi Province, and belongs to eastern
segment of the Jiuling uplift from mid—segment of the Jiangnan orogen. This study attempts to precisely constrain the metallogenic
age of the Kunshan W— Cu— Mo polymetallic deposit, provide geochronological evidence for the study of mineralization and the
summary of the metallogenic regularity of the deposit, study the metallogenic relationship of the deposit and the source of
metallogenic material, and divide the metallogenic periods of the Dahutang tungsten polymetallic ore concentration area. [Methods]
The Re—Os isotopic geochronology for the molybdenite from the Kunshan molybdenum polymetallic deposit was carried out in this
paper. [Results] An isochron age of (148.8+1.0) Ma, and a weighted mean age of (148.7+0.7) Ma for 10 molybdenite samples were
obtained, which were approximately simultaneous with each other, and the Re— Os system was closed accordingly. The points
of "Re and "Os are far away along the isochron, which indicates that the geochronology data are reliable. Metallogenesis lags
behind the emplacement of porphyritic—like biotitic granite in the Kunshan deposit, caused by Late Jurassic granitic magmatism.
Metallogenic materials of the Kunshan molybdenum polymetallic deposit mainly came from crust materials, in addition, there are
two samples with higher Re, it shows that partial mantle source metallogenic materials participated in the formation of the
deposit. [Conclusions] The intrusion of asthenospheric materials began from the Late Jurassic epoch, through the intersection part of
NNE deep faults and NEE ancient faults formed from Late Jinningian. Partial melting of crustal material was caused by the heat
conduction effect, which forms a series of intermediate—acid intrusive rocks in the Dahutang area, such as porphyritic—like biotitic

granite, fine—grained biotitic granite, and granite—porphyry.

Key words: Mo— W— Cu polymetallic deposit; Re— Os age; isotope; metallogenesis; Jiangnan orogen; mineral exploration
engineering; Kunshan; Jiangxi Province

Highlights: (1) The molybdenite Re— Os isotope chronology of Kunshan Mo— W— Cu polymetallic deposit metallogenic epoch
constraints; (2) Based on the content of Re in molybdenite ore, it is determined that mantle—derived materials are involved in the
process of mineralization; (3) The two—stage mineralization and the evolution model of diagenetic geodynamics in the Dahutang
area are summarized.
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Fig.1 Regional geological sketch maps of Jiuling mineralization belt, Jiangxi (modified from Xiang Xinkui et al., 2012a, b)
1—Quaternary; 2—Anlelin Formation; 3—Xiushui Formation; 4—Biotite granodiorite (Jingningian); 5—Porphyritic biotitic granite (Yanshanian); 6—

Fine—grained biotitic granite (Yanshanian); 7—Ore deposit; 8—Fault
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Fig.2 Geological section along the NE—SW trending explosion line of Kunshan Mo—W—Cu polymetallic deposit (modified from Ye
Shaozhen et al., 2015, 2016)
1—The middle member of Anlelin Formation; 2—Granite-porphyry of Yanshanian period; 3—Porphyritic biotitic granite of Yanshanian period; 4—

Molybdenum orebody; 5—Tungsten orebody; 6—Drilling; 7—Adit
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Table 1 Re—Os isotopic model age and contents of molybdenite in the Kunshan Mo—W—Cu polymetallic deposit

o Re/10° I 0s/10° MRe/10° 0s/10° B AE IS/ Ma
B WEM RECERE IGEE REER WEM AEGEE IDEE ARUER Rl AR
KSe6-1 10.26 0.080 0.091 0.038 6.448 0.053 16.06 0.100 149.3 2.1
KS6-3 25.72 0.250 0.019 0.019 16.16 0.150 40.21 0.300 149.1 2.3
KS6-7 10.12 0.080 0.018 0.120 6.360 0.048 15.73 0.120 148.3 2.1
KS6-8 5.794 0.042 0.018 0.022 3.642 0.026 9.021 0.082 148.5 2.3
KS6-9 7.971 0.058 0.018 0.027 5.010 0.037 12.40 0.090 148.3 2.1
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KS6-16 3.307 0.024 0.000 0.012 2.078 0.015 5.165 0.037 149.0 2.1
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Fig.3 Re—Os isochrone (a) and the weighted average (b) ages of molybdenite in PD920 adit of Kunshan Mo—W—Cu polymetallic
deposit
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Pl 50 2 4 BB R 5, Re R (& 5%,
2006) . 4K, A BHHE R — D IR W AFTE ST
Re % 2l B3 K G L (R A9655,2007) . HEAHET
1 Re S F 5 00 A A —IRYI R, 4
DR o ks A E IS 76 2 25 300 Je SRR s e Ak el
NI R R EE 1A R (Selby and Creaser,
2001) , HAIE], 5L 328 1 22 Sk 38 2 28 Cu
(B W) Z 4/ IR P HEAIE™ Re B2 T Mo 248
ANV ) & & (Berzina et al., 2005),

B IR 2 4 @ 0 R T 4H 0 Re Ry 2.95 %
10°°~43.51x10°°, ¥ KS6—3 FI KS6— 13 F ML il Re
T (43908 25,7210 F143.51x10°°) , HiAth 8
i Re AR (7341 6.69x10°°) , Z54 LA FAr BT &5 3, I
R IARES R 2 &Sm0 R 1 B LA Fe U6k 32,
BRI Re BIAE i (nx 107°) , Ui BH AT BEAF
FERB MR A Y RS 5 Tz IRIE . X —
g I 5K I K 45 (2018a) A5 A HE A7 ZIAR—E2L,
VER B IR 55 B BEIR SR = BE AR <,
205 A HE [ 28300 55, end 0) A T 8.8~4.48,
FEAEPIA KT 000.03 F14.48) (30 5, FERAABEIR 2
LA LSEE o & I A SRy RS S
HIE . BGRB8 R &0 S ko S
WA RN RIS RM, 1269 6°*0V-SMOW {ES
T 11.2%0~16.9%0 , “F- 141 K 12.5%0 ; B4 5 5°0OV—
SMOW fH 4 6.2%0~8.1%o , -3 4 7.1%0 , t2 7 BT ¥
A PSP 25 2K PR AR DX R i AR I Ry B 32
FrREE SR A I A S m e, R R LT R e T
RGP IR, B R DR A o 4R T R 32
IR X RRE , BLIA A X HEEH T Re—Os A Z A &R
X B LT R AT ) S5 ) s B AR P
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R2 KVESIES S BT SXHRT EFERLE

Table 2 A summary of mineralization ages of Dahutang W—Cu—Mo polymetallic ore—concentrated area

W IR4 R iERwaEd Wk 592 S R AR Ma Eieip el
R Re-Os % 139.2+1.0 SR 2R A0S (Mao et al., 2013)
A5 R Re-Os % 143.7+1.2 SN RIS (FRREE, 2012)
TR Re-Os % 149.6+1.4 SR LR AR RS (T 2625, 20132)
il HEAHAT Re-Os i 140.9+3.6 SRR LR AREIRS (F AR, 2012)
™ HEAHAT Re-Os % 148.7+0.7 SR RIS (RSO
HEAHAT Re-Os 151.01.3 LI LR AR GR I, 2016)
¥4 WERHT Re-Os % 148.9+4.4 TR ¥ AR08 Gk 4%, 2013)

6.4 HBkEh HFEL

B L IR T T i K s 9 i 4R 2 4 JB 4R IX
CARGE T — b5 B A OC AR AR 50 (32 2) L
4 5 DA DX e L e R 2 /DA e, I
S — U e Ok 2 T T SR R IR A 151.0~148.7
Ma, B 1L #E4H 5 Re—Os S5 B 2R 4F 3 (151.0+1.3) Ma
(5KBH &, 2016) , #T-HUHESHA™ Re—Os AT #4147
1% (150.0+1.0)Ma (5K S HESE, 2013) , A 1] SFHESH™
Re— Os 25 [} 2% 4F 1% (149.6+1.2) Ma ( T 3 2% &%,
2013a) , AR UAF 5T A5 1 B 1A% 405 Re—Os ITAF-
BIAE (148.7+0.7) Ma; 55 — W FL 1 i pli ™ 44
(140.9+3.6) Ma ( F= WL & 55, 2012) , £ '] SF MESH B

Re—Os GEHT AT BT FR 24 24 143.7~139.2 Ma, £1
ITSE 0 R 3R W £H 7 Re— Os 25 ) 28 4F 5 43 51 Ky
(143.7 £1.2) Ma, (1392 £ 1.0) Ma (Mao et al.,
2013) . TUHT 2555 (2015¢ ) K VT g 1 Ll o BE A “ %
JE —fH e M1 7 B BRZT TR A 146~135 Ma, R IR [X 26
— WA 2 T R 1 (151.0~148.7 Ma)JE i T-filf
T (i 938 LD PR35, R “BF R 5 50 1
P B S04 (143.7~139.2 Ma) KA TR R
Il SR 3 ) 75 55, N B R AP SR R . K
W B A DXCZE A R hr sk B e 2 T8 A O 1R
KA UL R R 5K 5 | K B 35 ek R X AR XY
B VR R A AN R Te 0o 45 A b XSl

907 24 AR V0B

4 RN Z &R 4 X a1l ksl g A i p A

Fig.4 The geodynamical evolution pattern diagrams of ore—and rock—forming in W—Cu—Mo polymetallic ore—concentrated area

http://geochina.cgs.gov.cn FPE LT, 2023, 50(4)



1184 h &

b, J 2023 4F

VE FH BT B B ) 35 T 11 38 A AR AT, AR SCHE D AR R AL 265
WA WIFP AT BB, 2 — S R A B R is AR
AR Tzanagi Ak (=507 1A, Wit 1L B4 G
TR U2 ) 1 vk LIV 3t DX S RF v £ 38 % A i
s AR AR B S T 2, DI 4T ) 36 K 7
(Mao et al., 2011) ; 55 i A 4K _ifigis  1e
ki PN 8 LUV FH = A A RIS 55 R S 45 T, 51 &
A B n R 7= A PR T (OB 9548, 2015¢) o il
DI At 2z — S8 12 X B i — Z 51 NNE [ 57¢
3 A B AR FH R S AR AT, S P o 1 R 0 i
FEiR , W54 NNE [a BRI 5 58100 G 77 e ) T2 By
NEE [n] 1y Wi 24 (1 238138 3 , 38 3 #AE 3800 5 |
B Hb 8 00 5 R AR s il T ORI i b DX B TR
BER B R BAE M A Cabk) AR R s BEE R A (/)
FE) BRI R B CA ks k) S — R G
MR AE (B 4) ., HEefR A TH e i 5l
T 2 B, D0 A 5 — B R 1, B LA A 0 ik 7Y
HEH Mo-W—-Cu Z & B K (U LA R AT
B R, B 4) s MR T8 T R SR N
KA, 58— e S E A &4 B K
“— X = A" W-Cu—-Mo £ & B B IR (I BT 2% 4,
2015a) , RIS | =0 5 70 (et ks e 0 ) FA
TR IR AR B (A 1T B L RIS 45
K, E4),

7 45 ®

(1) A Y5 19 K S0 Re— Os AN SF- 44 4F %
(148.7+0.7) Ma (MSWD=0.10), ] LA Ff #40FK B 11
FREYH 22 & TR AT R I T AR08 i R R AR 2 i
I S PIRE ST

(2) BRI SHE R 2 4 SR RS T A8 1) 4
Je BRI TA , AT ORI R S kR T R A 1)
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RS PS5 T 20 REE .
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151.0~148.7 Ma, 55 3 B 1 A i 4 i BR Oy
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Jk RS A E ) Mo—W—Cu Z & @ W IR ; 420 T35 7
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BIA R I A SRR | = BRI B A
BRE T W-Cu-Mo Z & JBH K.

Bt AU — S m An b BB Y W A A A
BARFEHREG AL BNMRETHFLZEFRENL; AX
MRt RETAMER R EF LN E ST -
PR &G ETUE B R AR R R . I iE R

HE!
References

Berzina A N, Sotnikov V I, Economou— Eliopoulos M, Eliopoulos D
G. 2005. Distribution of rhenium in molybdenite from porphyry
Cu—Mo and Mo—Cu deposits of Russia (Siberia) and Mongolia[J].
Ore Geology Reviews, 26(1): 91—113.

Dai Junzhi, Mao Jingwen, Du Andao, Xie Guiqing, Bai Jie, Yang
Fuquan, Qu Wenjun. 2007. Re—Os dating of molybdenite from the
Xiaojiayingzi Mo (Fe) deposit in Western Liaoning and its
geological significance[J]. Acta Geologica Sinica, 81(7): 917—923
(in Chinese with English abstract).

Du A D, Wu S, Sun D, Wang S, Qu W, Markey H S R, Morgan J,
Malinovskiy D. 2007. Preparation and certification of Re— Os
dating reference materials: Molybdenites HLP and JDC[J].
Geostandards and Geoanalytical Research, 28(1): 41-52.

Du Andao, Qu Wenjun, Wang Denghong, Li Chao. 2012. Re— Os
Method and its Application in Ore Deposit Science[M]. Beijing:
Geological Publishing House, 15—178 (in Chinese).

Feng Chengyou, Zhang Dequan, Xiang Xinkui, Li Daxin, Qu
Hongying, Liu Jiannan, Xiao Ye. 2012. Re— Os isotopic dating of
molybdenite from the Dahutang tungsten deposit in northwestern
Jiangxi Province and its geological implication[J]. Acta Petrologica
Sinica, 28(12): 3858—3868 (in Chinese with English abstract).

Feng Xiaolu, Cheng Zhiguo, Liu Zhao, Zhang Yan. 2022. Metallogenic
age of the Caojiatun Mo deposit in the Southern Great Xing'an
Range: Evidence from molybdenite Re— Os isotopic dating[J].
Geology in China, 49(2): 667— 668 (in Chinese with English
abstract).

Huang Lanchun, Jiang Shaoyong. 2012. Zircon U—Pb geochronology,
geochemistry and petrogenesis of the porphyric— like muscovite
granite in the Dahutang tungsten deposit, Jiangxi Province[J]. Acta
Petrologica Sinica, 28(12): 3887—3900 (in Chinese with English
abstract).

Huang Lanchun, Jiang Shaoyong. 2013. Geochronology, geochemistry
and petrogenesis of the tungsten—bearing porphyritic granite in the
Dahutang tungsten deposit, Jiangxi Province[J]. Acta Petrologica
Sinica, 29(12): 4323—4335 (in Chinese with English abstract).

Huang L C, Jiang S Y. 2014. Highly fractionated S—type granites from

the giant Dahutang tungsten deposit in Jiangnan Orogen, Southeast

http://geochina.cgs.gov.cn H1EHLFT, 2023, 50(4)



504 S A MRBUARSE VTR L SHESHR 2 6 BT RS Re—Os AR ACS HOW I HIBR B 1“2 AL R 1185

China: Geochronology, petrogenesis and their relationship with W—
mineralization[J]. Lithos, 202—203: 207-226.

Jiang Li. 2017. The Geochemical Characteristics and Diagenetic Ages
of Granitic Rock of Kunshan Molybdenum Copper Deposit,
Jiangxi Province[D]. Nanchang: East China Institute of Technology
(in Chinese with English abstract).

Li Chao, Qu Wenjun, Du Andao. 2009. Decoupling of Re and Os and
migration model of '"Os in coarse— grained molybdenite[J].
Mineral Deposits, 28(5): 707— 712 (in Chinese with English
abstract).

Lin Li, Yu Zhongzhen, Luo Xiaohong, Ding Shaohui. 2006a. The
metallogenic prognosis of Dahutang tungsten ore field in
Jiangxi[J]. Journal of East China Institute of Technology, (S1):
139—142 (in Chinese with English abstract).

Lin Li, Zhan Gangle, Yu Xiaoping. 2006b. Geological characteristics
and ore— search prospect of Dahutang tungsten (tin) orefield in
Jiangxi[J]. Resources Survey and Environment, 27(1): 25— 32 (in
Chinese with English abstract).

Mao J W, Zhang Z C, Zhang Z H, Du A D. 1999. Re— Os isotopic
dating of molybdenites in the Xiaoliugou W (Mo) deposit in the
northern Qilian mountains and its geological significance[J].
Geochimica et Cosmochimica Acta, 63(11/12): 1815—1818.

Mao J W, Xie G Q, Duan C, Franco P, Dazio L, Chen Y C. 2011. A
tectono— genetic model for porphyry—skarn—stratabound Cu—Au—
Mo-Fe and magnetite— apatite deposits along the Middle— Lower
Yangtze River Valley, Eastern China[J]. Ore Geology Reviews, 43
(1): 294-314.

Mao Z H, Cheng Y B, Liu J J, Yuan S D, Wu S H, Xiang X K, Luo X
H. 2013. Geology and molybdenite Re— Os age of the Dahutang
granite— related veinlets— disseminated tungsten ore field in the
Jiangxin Province, China[J]. Ore Geology Reviews, 53: 422—433.

Qu Wenjun, Du Andao, Ren Jing. 2008. Influence of H,O, on the
signal intensity of rhenium, ssmium and Re—Os age in the process
of dissolution for pyrite[J]. Chinese Journal of Analytical
Chemistry, 36(2): 223226 (in Chinese with English abstract).

Selby D, Creaser R A. 2001. Re—Os geochronology and systematics in
molybdenite from the Endako porphyry molybdenum deposit,
British Columbia, Canada[J]. Economic Geology, 96(1): 197—204.

Selby D, Creaser R A. 2004. Macroscale NTIMS and microscale LA—
MC-ICP—MS Re— Os isotopic analysis of molybdenite: Testing
spatial restrictions for reliable Re— Os age determinations, and
implications for the decoupling of Re and Os within
molybdenite[J]. Geochimica et Cosmochimica Acta, 68(19): 3897—
3908.

Stein H, Markey R, Morgan J, Hannah J, Scherstén A. 2001. The
remarkable Re—Os chronometer in molybdenite: How and why it
works[J]. Terra Nova, 13(6): 479—486.

Stein H, Scherstén A, Hannah J, Markey R. 2003. Subgrain— scale

decoupling of Re and "'Os and assessment of laser ablation ICP—

MS spot dating in molybdenite[J]. Geochimica et Cosmochimica
Acta, 67(19): 3673—-3686.

Tu Guangzhi, Gao Zhenmin, Hu Ruizhong. 2004. Dispersed Element
Geochemistry and Ore— forming Mechanism[M]. Beijing:
Geological Publishing House, 27—86 (in Chinese).

Wang Guohua, Liao Chuanmao, Zhang Yong. 2015. Geological
characteristic and ore genesis of the Kunshan molybdenite—
tungsten polymetallic deposit, northern Jiangxi Province[J].
Heilongjiang Science and Technology Information, (21): 7— 8(in
Chinese with English abstract).

Wang Libing, Qu Wenjun, Li Chao, Zhou Limin, Du Andao, Zu Bo.
2013. Method study on the separation and enrichment of rhenium
measured by negative thermal ionization mass spectrometry[J].
Rock and Mineral Analysis, 32(3): 402— 408 (in Chinese with
English abstract).

Wang Xirong, Pan Jiayong, Li Shaoxia, Wang Jiaxin. 2016. Study on
metallogenic series of ore deposits during Yanshanian metallogenic
period and discussion on ore prospecting in Dahutang ore—deposit—
clustered area[J]. Contributions to Geology and Mineral Resources
Research, 31(2): 206—212 (in Chinese with English abstract).

Xiang Xinkui, Chen Maosong, Zhan Guonian, Qian Zhenyi, Li Hui,
Xu Jianhua. 2012a. Metallogenic geological conditions of
Shimensi tungsten— polymetallic deposit in north Jiangxi
province[J]. Contributions to Geology and Mineral Resources
Research, 27(2): 143—155 (in Chinese with English abstract).

Xiang Xinkui, Liu Xianmu, Zhan Guonian. 2012b. Discovery of
Shimensi super— large tungsten deposit and its prospecting
significance in Dahutang area, Jiangxi Province[J]. Resources
Survey and Environment, 33(3): 141—151 (in Chinese with English
abstract).

Xiang Xinkui, Wang Peng, Sun Deming, Zhong Bo. 2013a. Re— Os
isotopic age of molybdeinte from the Shimensi tungsten
polymetallic deposit in northern Jiangxi Province and its geological
implications[J]. Geological Bulletin of China, 32(11): 1824— 1831
(in Chinese with English abstract).

Xiang Xinkui, Wang Peng, Sun Deming, Zhong Bo. 2013b. Isotopic
geochemical  characteristics of the Shimensi Tungsten—
polymetallic deposit in northern Jiangxi province[J]. Acta
Geoscientica Sinica, 34(3): 263— 271 (in Chinese with English
abstract).

Xiang Xinkui, Wang Peng, Zhan Guonian. 2013c. Geological
characteristics of Shimensi tungsten polymetallic deposit in
northern Jiangxi province[J]. Mineral Deposits, 32(6): 1171-1187
(in Chinese with English abstract).

Xiang Xinkui, Yin Qingqging, Feng Chengyou, Wang Hui, Liu
Nanging, Yu Zhendong. 2015a. Elements and fluids migration
regularity of granodiorite alteration zones in the Shimensi tungsten
polymetallic deposit in northern Jiangxi and their constrain on
mineralization[J]. Acta Geologica Sinica, 89(7): 1273— 1287 (in

http://geochina.cgs.gov.cn FPE LT, 2023, 50(4)



1186 i [

b, J 2023 4F

Chinese with English abstract).

Xiang Xinkui, Yin Qingqing, Sun Deming, Zhong Bo. 2015b.
Petrogenesis of Yanshanian granites in Shimensi, northern Jiangxi
Province: Sr—Nd isoplot evidence[J]. Geology of Jiangxi, 16(2):
79—87 (in Chinese with English abstract).

Xiang Xinkui, Yin Qingging, Sun Keke, Chen Bin. 2015¢. Origin of
the Dahutang syn— collisional granite— porphyry from mid—
segment of the Jiangnan orogen, China: Zircon U— Pb
geochronology, geochemical and Nd— Hf isotopic constraints[J].
Acta Petrologica et Mineralogica, 34(5): 581—-600 (in Chinese with
English abstract).

Xiang Xinkui, Yin Qingqing, Zhan Guonian, Qu Kai, Liu Xing, Tan
Rong, Zhong Bo. 2017. Metallogenic conditions and ore—
prospecting of Shimensi sungsten ore section in the north of
Dahutang area in Jiangxi Province[J]. Journal of Jilin University
(Earth Science Edition), 47(3): 645—658 (in Chinese with English
abstract).

Yang Bin, Zhao Lei, Chen Zhengle, Mo Huohua, Lu Jie, Tan You.
2021. U-Pb and Re—Os dating of the Jianlong Cu—W deposit in
Xingguo County of southern Jiangxi Province: Constraint on its
petrogenic and metallogenetic ages[J]. Geology in China, 48(2):
495-506 (in Chinese with English abstract).

Yang Minggui, Wang Kun. 1994. The geological tectonic framework
and the crustal evolution in Jiangxi Province[J]. Jiangxi Geology,
(4): 239251 (in Chinese with English abstract).

Ye Huitao, Mao Jingwen, Li Yongfeng, Guo Bojian, Zhang Changqing,
Liu Wangjun, Yan Quanren, Liu Guoyin. 2006. SHRIMP zircon U—
Pb and molybdenite Re— Os dating for the superlarge Donggou
porphyry Mo deposit in East Qinling, China, and its geological
implication[J]. Acta Geologica Sinica, 80(7): 1078— 1088 (in
Chinese with English abstract).

Ye Shaozhen, Wang Guohua, Gan Jinjun, Liao Chuanmao, Pen Huai’
an, Li Minze, Wu Huoxing, Zha Zhiqiang, Huang Jiaxiang, Chen
Dekang. 2015. New progress in prospecting in the middle of
Jiuling metallogenic belt of northern region of Jiangxi[J]. China
Molybdenum Industry, 39(2): 16— 22 (in Chinese with English
abstract).

Ye Shaozhen, Xia Jichua, Xu Jun, Chen Wenhua, Wang Guohua. 2016.
Geological characteristics of Kunshan W— Mo— Cu deposit in
Jiuling metallogenic belt in Northern Jiangxi[J]. China Tungsten
Industry, 31(4): 7—13 (in Chinese with English abstract).

Zhang Mingyu. 2016. Genesis and Metallogenic Model of Kunshan
W- Mo— Cu Deposit in Dahutang Area, Northern Jiangxi
Province[D]. Beijing: China University of Geosciences (in Chinese
with English abstract).

Zhang Mingyu, Feng Chengyou, Li Daxin, Wang Hui, Zhou Jianhou,
Ye Shaozhen, Wang Guohua. 2016. Geochronological study of the
Kunshan W— Mo— Cu deposit in the Dahutang area, Northern

Jiangxi Province and its geological significance[J]. Geotectonica et

Metallogenia, 40(3): 503—516 (in Chinese with English abstract).

Zhang Mingyu, Feng Chengyou, Li Daxin, Wang Hui, Zhou Jianhou,
Ye Shaozhen, Wang Guohua. 2018a. Geochemical and Hf isotopes
of granites in the Kunshan W—Mo— Cu deposit, northern Jiangxi
Province[J]. Acta Geologica Sinica, 92(1): 77—93 (in Chinese with
English abstract).

Zhang Mingyu, Feng Chengyou, Wu Guang, Wang Hui, Wu Yu, Han
Meimei, Wu Wenheng. 2018b. Fluid inclusion study and stable
isotope characteristics of the Kunshan W—Mo— Cu deposit in the
Dahutang area, northern Jiangxi Province, China[J]. Acta
Petrologica Sinica, 34(9): 2615— 2631 (in Chinese with English
abstract).

Zhang Zhihui, Zhang Da, Wu Ganguo, Luo Ping, Chen Xihua, Di
Yongjun, Lii Liangji. 2013. Re— Os ssotopic age of molybdenite
from the Meizikeng molybdenite deposit in Northern Jiangxi
Province and its geological significance[J]. Journal of Jilin
University (Earth Science Edition), 43(6): 1851—1863 (in Chinese
with English abstract).

Zhang Zhihui, Zhang Da, He Xiaolong, Hu Bojie, Zhu Xinyou, Du
Zezhong, Jia Wenbin, Gong Xiaodong. 2021. Biotite granodiorite
age of Jiuling complex in Jiangxi Province and its limitation on the
collision and splicing time of the Yangtze and Cathay plates[J].
Geology in China, 48(5): 1562— 1579 (in Chinese with English
abstract).

Zhou Limin, Gao Bingyu, Wang Libing, Li Chao, Qu Wenjun, Hou
Zengqian, Du Andao. 2012. Improvements on the separation
method of osmium by direct distillation in Carius tube[J]. Rock and
Mineral Analysis, 31(3): 413— 418 (in Chinese with English

abstract).
Bt F 3255 Sk

7236, BEIC, FRZEHE, ER, A, M 4, JE S0 . 2007, 1074
M R EFAHE) T IR Re—Os 415 S HMb R SL[T]. Hb B4z, 81
(7): 917-923.

FL2E8, JE SR, TBLL, 25 . 2012, BR—Hkik I HAE R R Y 1
FHIM]. b5t #bJs it 15-178.

FRUA, TR A, TR, ZE AR, PRBATE, XA, 1 HE. 2012, #5 P
AC K FRAEHN D™ Re—Os R 2 2 4F ML XL [0]. S5 A2
1, 28(12): 3858—3868.

Fpelk, Frak [, XUE, ot 2022, KA R Bl A R
ARk A HESH T Re—Os 41 % I IE S [T]. v B L5, 49(2): 667
668.

2R, F /L 2012, VEPG RIS PR BUBEIR 11 o BEE 14 5 B A
U-Pb AR BRIk 2 SO R 5E (3], 4 27 4H, 28(12): 3887
3900.

BLHR, P50 . 2013, VEPGIOWIIE B AL 5 BEA ARG Bk b A
FRUE B R RIBEFELT]. A2, 29(12): 4323-4335.

VLN . 2017 VT P4 B AR B 0 R 5 5 8 Mk 1 2% R B i B
fR[D]. B & RAEHLT KA.

http://geochina.cgs.gov.cn H1EHLFT, 2023, 50(4)



B504 AW MRBUESE VTP ER LSS 2 BB 0T RS Re—0s AR L HA i Husk sl -7 AL R 1187

2R, S SRR, A2 IE . 2009. KR SHT” Re—Os W7 2 RIS
Je 1870s ERRAMFFE[I). 0 RHBIR, 28(5): 707-712.

MER, A28, BUNIE T/ 2006a. Y1 E KHISEAS T TR T
WII]. ARAEH T 22 B 2E 4, (S1): 139-142.

MREE, (5 5 R, WTEET- . 2006b. TG G35 485 () ™ b S5 AR AIE B
FOTHT[I). BEAR M, 27(1): 25-32.

JESCHR, R T8, AT . 2008. 3 EUL SUE BT (T s Rt v Bk —
A S0 ARRR RREIR[T]. A fkr, 36(2): 223-226.

TR, HRAL, SR . 2004, G E HEERILAF KR HLE [M].
b5t HJsE A, 27-86.

T EAE, B, 5Kk . 2015, BEIL R ILARAS 2 4 8 i IR B i %
BLRERI]. BT RS B, (21): 7-8.

TALE, JHSCfR, ZEE, AR, L2, Ak . 2013, A
BRI ke Ak 2 43 B VAR SE[I]. A, 32(3): 402
408.

TG, WS, B, TAEEE . 2016, WG4 XL BH B B
IR ZR 5V 5T S AR [ R[], M BT 4R 718 A, 31(02):
206-212.

THr 2%, WA, B AR, £ IR X, ZEME, FEAE . 2012a. AL AT]SF
B X 2 4 Jm 8 R A MR AR (0], SR IE M, 27(2): 143—
155.

T, X Bk, A AR 2012b. VLTG50 X T4
B0 S 8 B R 5 [J]. BRI 58T, 33(3): 141-151.

WOEr2E, A0, PVEEIE, 40k . 2013a. BEAL AT TR 2 4B A A4
" Re—Os [V 2 A7 S HoHb 58 X [J]. Hb STl diz, 32(11): 1824—
1831.

T e, F I, IMVERR, £pU% . 2013b. 8L A T 1B L4 R KRR A
R R FFFT[T]. HBRFAAR, 34(3): 263-271.

TUHTEE, T, B EAE . 2013c. FdbA 13RS 2 48T R Hh
FFAE[D]. B PRI, 32(6): 1171-1187.

Wi ss, FE T, Falk, THE, XIR R, A4S 2015a. B A1
2 & B IRAE B TN A AR JC 3R AR A R R ] A
W VEF BRI Z[J]. HTT2F4R, 89(7): 1273-1287.

THHE 2, Fr T, IMEDT, Shik . 2015b. #A T TSEE X ale L 48 R
S5 A Y Sr—Nd [ I 23], VLG LT, 16(2): 79-87.

WUH2E, TH5 9, IhS o, BRAE. 2015¢. YT RG3E Ly b BE I I [+
YA B BE Y B —— 85 47 U—Pb 4R 2% bR 1L 2% A Nd—Hf

[RI ZHIZ[I]. 20 PE2E, 34(5): 581-600.

TUHTEE, JHE T, B EAE, B, XA, R, . 2017, YL ORI
ACIA TTSE BESH U S5 A S R B [J]. 35 AR A= 24 (i
BRRMEIR), 47(3): 645-658.

Wik, 45, BRI SR, SR, S5, TR/7 . 2021, B 24 L UL g A4
"R U~Pb Fl Re—Os [Al{ 2% 7 4F- 4 B o™ i A G R B[],
[E 1B 5, 48(2): 495—506.

T EE, TR . 1994, VLPG44 Hiy FAS) 1 4 S8 K b 52 A ). VLV iR,
(4): 239-251.

o dE, B0, 2k U, SO, SRICTE, XA, EA A, XIEED.
2006. AR ZRIE 7RI HE K TBE 2405 SHRIMP 444 U—Pb AEHHH™
Re—Os 4F % S & S[T]. 52447, 80(7): 1078—1088.

bt VEREAE, A, B, ik, R, R, AR,
FEGH, RIS . 2015, BRI TLIS L B LU AR AR DX R0
HEJEI]. AL, 39(2): 16-22.

Dot AT, R, BEOCAE, TEEAE . 2016. b Uk i R
T R R[], Th R, 31(4): 7-13.

SRR, FRUA, 220, T, IR, it/ ot VEEE. 2016, #EL
KGEHIX R 1L W—-Mo—Cu @ JRIZA G4 41 U-Pb 5T Re—
OsAFAR 2 S i 5T 75 SU[T]. KAk 5 127, 40(3): 503-516.

TR . 2016. Bl IS X E 1L W—Mo—Cu ™ PR P K i 5
D] dbat: R L ).

TR E, A, 2R, TAE, JE @R, i/ ot VEE%E . 2018a. B
1L B 1 PR AE B 2 Bk Ak 25 B HE [R) 62 R A 58 0] BT 2
i, 92(1): 77-93.

TR T, R0k, BT, EHRE, SR, i, B0 . 2018b. BEAL
I by DX L — A — A PR O AR ) 2R A 5 RRR A (R A R R
HE[I). AR, 34(9): 2615-2631.

TRAENE, TRk, R E, BV, R, POk, BRI 2013, o
FHUHT PRI Re—Os [RIv 22 4F- i N2 0 57 78 ST # AR K
SFeER IR AR, 43(6): 1851-1863.

SRR, Tk Ik, B e, BEERE, LB A, AL, B SO, LM,
2021, LG JLUA Z4A 1 BB 25 BEAE B N AR T T R
SRR PSR R AE (0] P E 5, 48(5): 1562—-1579.

SRR, ST, FALES, 258, JHSCR, ki, #4438 . 2012. Carius
T EAZE R S BEHO R RO T, H I, 31(3): 413-418.

http://geochina.cgs.gov.cn FPE LT, 2023, 50(4)



