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Geochronology of the Yangchuling tungsten—molybdenum depoist in Duchang
County, Jiangxi Province
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(1. Geological Survey of Jiangxi Province, Nanchan 330000, Jiangxi, China; 2. Administration of Geological exploration Fund of
Jiangxi, Nanchan 330000, Jiangxi, China)

Abstract: The Yangchuling tungsten—molybdenum deposit in Duchang County, Jiangxi Province, is located in the eastern part of the
Jiangnan orogenic belt. In order to accurately define the diagenetic and mineralization ages of the Yangchuling W—Mo deposit, the
authors carried out the zircon U—Pb dating of mineralization —associated granodiorite porphyry and Re—Os isotope dating of
molybdenite in the Yangchuling deposit based on detailed field geological studies. The zircon LA—ICP—MS U—Pb age is (145.08+
0.35)Ma (MSWD=0.03, n=22), the Re—Os model ages of molybdenite range from (143.34+2.0)Ma to (145.5+2.2)Ma, and the Re—Os
isochron age is (145.4+1.0)Ma. The geochronological consistency between the ore—bearing porphyry and molybdenite indicates that
the diagenesis and mineralization ages of the Yangchuling tungsten—molybdenum deposit are about 145 Ma. The w(Re) values of

molybdenite range from 16.62x 10°°to 87.76 x 10°°, averaging 44.68 x 10°°, similar to Re content in crust—mantle mixed source
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magmatic hydrothermal deposits, indicating that the ore—forming materials of the Yangchuling W—Mo deposit should have come

from crust—mantle mixed source.
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Fig. 1 Simplified geological map of the Yangchuling tungsten—molybdenum deposit(after Jiangxi Bureau of Geological and
Mineral Exploration and Development, 2015)
1—Granodiorite; 2—Granodiorite porphyry; 3—Monzogranite porphyry; 4—Granite porphyry; 5— Blasting breccia; 6—Orebody; 7—Fault and number;
8—Geological boundary/alteration boundary; 9—Hornstone/ Hornfelsed slate; 10—Shuanggiaoshan Group of Neoproterozoic; 11— Sampling location

and its number of granodiorite/sampling location and its number of molybdenite

BEA— AL KBRS AL R NS i i (25T
Z5,1985) s A IR AL M NS, —KAEKBE
FAE R N BEE N B A, A AR IN KA
R AMERH T (5544 300,1988) . K AERIBEAFILE
b INBE A AR 2R, KA BT Fr 2k 10 I3
WA UBEA — RAEKBES , I TAE R IN K BEA
AN R . AR AR B B I B N BE A Y ik AR
e, A AP DA S ME Rl A R — A
Pl (H) =R SR ATRIRE LA — A i s hE
FZA A A B TS P RAE (VTP 44 H o
WA TF & Ry, 2015)  BAE BN T4 AR v
PR AL LS R B I E

B XA A A SR BT KSRUZAR BB |
JCR = T K AR R B AL N KBRS, =
FAERIN KA SR fiks T, B B8 (H) T B
TR CRAE, X NESERTRY) BRI R

Yelhr= T T RACKBES LR IN K BEH fE R K
BNEZRNR . CRKAEKBES AL KB
BEARP AT E N 5 5 24847, 8 dAsE
R NW i pE AR i 5150, 150 8 £0°
7, 2 A ZEAH 200~500 m, 5& 100~300m, 220K 2
Bt oK B R R 139m, WO3 Fh 7 24 T 0.15% ~
0.20% . F-70.19%, Mo {25 F 0.05%~0.06% . F-
70.06% , 44 Cu.Pb.Zn.Be . Au. Ag %A 257G
R, AT AR Y EEA P RS, Ol
WERET WL, DR B a LT AR
W TR NS RS R Y R AR g
W A% Hat: AINA BB It A%
WA HEE BAA KA EASE. SRR
REAR YR TR A T HAB Pk ] a2
BORURLIR S T HORSE SR ™ F A ge ikt . #EHTL
RYLIR R 32, B R R R G A T gk,

http://geochina.cgs.gov.cn H1EHLTT, 2019, 46(4)



844 H £

b, Jit 20194F

WHAST A, T A LYK R =
ARFGIE R 3 U FARRIRAD I 5 17 G548 LA A ARG
4 HEEE S HTR
41 HRRE

RAEBHABIS T X5 0 A6 5 N K BEA 1 (T
PRBEEs A AR D) 5 S EREEHT R A BT A R 3
K A #ERIFRWHE (B 1) . 854 U-Pb i 4EFE S
KXY Zrl, A6 NI BES 2K -7 K 6 (1 2a) , BiE
AR G5 # L HOR A i B (64% ) IR ALK A
(28%+) A 95 (17%+) K A (15%+) B = bk
(4%=, E 2b), BHCABEE, 2 AFEACIR A 3, ki
0.5~2 mm, & W2 7 XL Aa i (& 20, Jeif L 26 = B
b5 AL BE i, AT RLIR , B4R 0.5~2 mm; #1H< A B
i, A REIR B4R 0.5~1.5 mm, & UL &4 £ 4k ;
REBRES B0, 2 OB EE e A,
e — B 0.5~2 mm, i 3 4% ¥ i g v] WLk A1 1k .
FETT, WACRLARGE ), f e BT b R s B A,
Rite—M ok 0.05~2 mm, K A7 4R -~ B1AL =i
At HF AT 40 0 Re—Os R 2 AE i 2
TR YmI~Ym8(E 1) F 5 hEEH T 2 4R Bk
55 1R, DLRESRET + 47 e 0 KB 2007 P AE R IN K
BEAH (F2a.c.d).
4.2 SFrik

B U—Pb & A SR I R I R % T
ok a8 A W H BN Pk Y L, B
TR RS A R . B B A S AR A —
BANE=R o[ T D WO =Y 5 N P R
28 RFHCRLE S AR , 2E BT &' (CL) BHEOW
LA INTR A5 BRI W I R e I E B A R

FF A . LA-ICP—MS #5475 U—Pb AR i3 Al T AF
FEr E b SR B 7 SRS T LA-1ICP—MS 5
B a 5E i, MR AL A Agilent 7500a % ICP—MS 55
O F ik 2 58 ComPex 102 Excimer, #5471 4E#811
WL B bR B A7 91500 S AR T 45 5
ICPMS DataCal 4.3 # /7 Ab B, HHEA T IE . 854 4F
5 1 1 & H Tsoplot 3.0 72 77 Zb BE, ELAAR 4 Hr il it 2
FETE DL SCHRMI/ N 45 (2002) .

WEEAW™ Re—Os [RIV 28 02 AR A R f 22 5 1
LRGBS, 6 A T Hkask 408 KT 99% A HEAH D™
P H R A, A e A 3l ) 5 o S
B 0 Re—Os A 2 250 %= S8 1, 4TI AS
HL R & 55 B IR BT I TIA X—series ICP-MS,
R it A AR R BT B I 5 1 AR S 2 A DG SR (F 2238
2,2007; 25855 ,2012) o ARUGREEZS /KRS T
FTRARE A Re \Os #7125 S vER T £ o
5 el
51 R U-PoERE

B AEIN KBS NS o, B, R R K
{2 RONG W TN NI E  EE21  A el BN 7 s e ol
PN LA /N A B AR S S 2 (81 3) B A ki Ae Ry (40~
80) umx (120~230) um, A & 6 EIG SR 85 A%
oy R A), EEDIRG I N £ AR 224
WA SR Th U\ Pb % 248 B 43 3R 217~792 pe/g .
408~2519 pg/g. 13~61 pg/g, Th/U L 1H A T 0.19~
0.53(F 1), Won AW A REIE . 2 224
AT 5 B PP U P/ U AT 4 SRR TR 22
T A LB B A — B, o Ph/ U AR % B AT
I F(145.08+0.35)Ma(MSWD=0.51,1n=7) (% 1,
F4) ARFRAL R KB 4G AR

B S

SN A R K
v

P12 BEA#IAT X4 A1 U—~Pb S5 HESAE Re—Os FE i IR -
a— A AR NI IR s b—AE RN R BEA T IR s c— 4B R NI B R DICHRIE ST 5 d—2E B IR B SN ey A 6 ALV SR [k
Fig. 2 Photographs of zircon U—Pb and molybdenite Re—Os samples in Yangchuling deposit
a—Photographs of ore—bearing granodiorite porphyry; b—Microscopic photos of granodiorite porphyry; ¢—Vein molybdenite in granodiorite
porphyry; d—Molybdenite veins in hornstone at the outer contact zone of granodiorite porphyry
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Fig.3 Zircon cathodoluminescence photos of biotite granite in
Yangchuling mining area and the position of measuring point
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%1 PAfEIST X LA-ICP-MS#A U-Pb L= E
Table 1 LA—-ICP—MS zircon U—Pb Isotope chronology of Yangchuling mining area

W FE(ugle) [ o7 2% EL R A7 2R 4 e/ Ma
%5 Pb Th U Pb/Pb 1o *Pb/*U 1o  *Pb/**U o Pb/Pb 1o *Pb/U 1o Pb/*U lo
161 792 2519 031 0.0475 0.0025 0.1533 0.0104 0.0227 0.0001 76.0 1185 1448 92 1450 1.3
2 27 247 1285 0.19 0.0488 0.0012 0.1518 0.0049 0.0227 0.0001 200.1 57.4 1435 43 1448 09
328 301 1337 0.22  0.0489 0.0021 0.1539 0.0085 0.0226  0.0002 142.7 100.0 1454 74 1438 1.0
4 43 445 1997 022  0.0497 0.0013 0.1545 0.0051 0.0226 0.0001 189.0 59.2 1459 45 1438 0.8
5 13 217 408 0.53 0.0489 0.0017 0.1558 0.0065 0.0231 0.0001 142.7 88.0 147.0 5.7 147.0 0.9
6 29 353 1476 0.24 0.0478 0.0023 0.1557 0.0097 0.023  0.0002 87.1 11,1 1469 85 1464 1.1
7 46 619 2265 0.27 0.0481 0.0015 0.1534 0.0059 0.0228 0.0002 105.6 72.2 1449 52 1452 1.0
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Table 2 Re—Os isotope results of molybdenite in Yangchuling tungsten—molybdenum deposit

. . Re/(ng/g) W Os/(ng/g) "Re/(ug/g) YOs/(ng/g) A H/Ma
PES FREg —— o~ N N o

WEE 26 EAE 26 e 26 IE fE 26 WEME 20
Yml 0.01007 18592 153 0.0091 0.1853 11686 96 28.18 0.2 144.6 2.1
Ym?2 0.0105 23747 181 0.0048 0.0122 14926 114 36.22 0.29 145.5 2.2
Ym3 0.05318 87760 574 0.0173 0.0099 55159 361 133.8 0.9 145.4 2
Ym4 0.01022 16618 113 0.0545 0.0407 10445 71 25.27 0.18 145 2
Ym5 0.01124 20067 159 0.0009 0.0743 12613 100 30.15 0.2 1433 2
Ym6 0.01049 64778 422 0.0028 0.0648 40715 265 98.76 0.68 145.4 2
Ym7 0.01008 66792 554 0.2601 0.3157 41980 348 101.4 0.7 144.9 2.1
Ym8 0.01021 59089 405 0.3145 0.0385 37139 255 89.83 0.6 145 2
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Fig.5 Re—Os weighted average age and isochron age of Yangchuling tungsten—molybdenum deposit
(a—Isochrone age; b—Weighted average age)
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Wi GETTIS DL ZRBE Al BEAEIS B PR A L
W EHHR 7R B L M X AA7E (16142) Ma |, 150~145
Ma,135~125 Ma % 3 W8 il F 4, 0F H A 24t
BB A AR . e L X 5 R B R A G
(R2A I A1k S BUAE a2 , s b b DX 0 1,S U AL 4
WA BRACHLIXORE KB A TS VR
WL AF S R A BT S 5 38 Sk S BRUAR B, 1 FH i
Wy B A KA S U AR I VLS L AT IR
1, 328 TRIGE R, TE R34 150~145 Ma (2%
FACAE, 19855 1 & 4, 19885 5244 Wi, 1990; i 1E
4£,2015¢,2018c¢) , #F— 2L UL ] 150~145 Ma izt
X 24 JEm AT 1 B 1

7 45

(1) BEAHIAESAR ™ R BT 18 b IN K BE LA-1CP—
MS %5 1 U—Pb 4E % 4 (145.08+0.35)Ma (MSWD=
0.51,n=7) AR IRLE FHAF Y ; ESHT Re—Os 15K
AR N (143.3+2.0)Ma~(145.5+2.2)Ma, 25 I} 2R 4F i
(145.4+1.0) Ma.  BHAEE BUH™ 18 i< TN BE2 85 A1
U—Pb 4E 1% 5 ¥E4AH Re—Os ZE I 2R AE I SE A — 3
FEHA FHABIS B AR RS B B R2 k145 Ma.

(2)¥EEHA H Re &5 4 16.62x10 °~87.76x10°°,
EIMH N 44.68x10°°, 5 7 IR I I PG IR
Re 17 AL, 75 7R BRABUS £S5 500 PR B 49 o 1 >k
IR T 5En iR

(3) w b o X A7 76 3 B ™ 1« (161+2)
Ma. 150~145 Ma. 135~125 Ma, I H. [ 3 Z 4t
[ FRZST KRN

B AXER T P ERFAE R HERERE
Mo E RN, FRERHE,
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